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SECTION 01 11 00 - SUMMARY OF WORK

PART 1 -- GENERAL
1.1 SUMMARY

A. The WORK to be performed under this Contract shall consist of furnishing tools,
equipment, materials, supplies, and manufactured articles, and furnishing all labor,
transportation, and services, including fuel, power, water, and essential communications,
and performing all work or other operations required for the fulfillment of the Contract in
strict accordance with the Contract Documents. The WORK shall be complete, and all
work, materials, and services not expressly indicated or called for in the Contract
Documents which may be necessary for the complete and proper construction of the
WORK in good faith shall be provided by the CONTRACTOR as though originally so
indicated, at no increase in cost to the OWNER.

1.2  WORK COVERED BY CONTRACT DOCUMENTS

A. The WORK of this Contract comprises the construction of the following key elements:

1. Installation of an 87-foot 6-inch-long corrugated metal pipe (CMP) bottomless arch
culvert with concrete footers at the North Cisco Road crossing of North Eden Creek.
The objective of the Project is to provide fish passage through the proposed culvert.
Installation of the new arch culvert includes, but is not limited to, demolition of the
existing 6-foot-diameter by 90-foot-long CMP culvert, demolition of the existing
roadway (within the extent of excavation required for installation of the new arch
culvert), structural excavation, concrete forming and pouring, construction of a
streambed channel through the culvert, installation of structural steel plate arch
culvert, roadway embankment backfill and compaction, installation of riprap, and
roadway repairs including paving, chip sealing, and striping.

2. Realignment of approximately 695-feet of North Eden Creek. The objective of the
Work is to improve fish passage and habitat by providing reducing the stream
gradient across the Project reach and restoring riparian habitat. The Work includes
approximately 400-feet of floodplain fill and grading (downstream of the proposed
culvert replacement), installation of approximately 695-feet of stream channel.
Channel realignment Work includes installation of streambed sediments, cobbles,
and boulders, stream habitat features including pool and riffle features, locally
harvested woody riparian vegetation, and native grasses.

3. Installation of a new irrigation diversion structure for a small diversion located
approximately 450-feet downstream of the culvert replacement WORK.

4. The WORK includes all installation of all temporary measures required for
construction of the above project elements including, but not limited to, installation
and maintenance of a temporary shoofly roadway to route traffic around the Project,
dewatering measures, erosion and sediment control. Likewise, the WORK includes
rehabilitation and restoration of the properties upon completion of the above WORK
elements.
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1.3

1.4

1.5

1.6

1.7

1.8

The WORK is located in Rich County, Utah approximately 12-miles north of Laketown on
North Cisco Road. North Cisco Road is property of Rich County. Stream and floodplain
Project elements outside the North Cisco Road Right-of-Way are located on private
property.

CONTRACT METHOD
The WORK hereunder will be constructed under a single lump sum contract.
WORK BY OTHERS

Interference With Work On Utilities: The CONTRACTOR shall cooperate fully with all
utility forces of the OWNER or forces of other public or private agencies engaged in the
relocation, altering, or otherwise rearranging of any facilities which interfere with the
progress of the WORK, and shall schedule the WORK so as to minimize interference with
said relocation, altering, or other rearranging of facilities.

WORK SEQUENCE

The CONTRACTOR's work sequence shall be at the CONTRACTOR'’s discretion. The
CONTRACTOR’s attention is directed to the fact that vehicle access along North Cisco
Road must be maintained throughout the Project performance period. In addition, the
CONTRACTOR shall consider on-going irrigation and ranching operations on the private
properties adjacent to the Project site. The CONTRACTOR shall be responsible for
coordinating with the irrigators and maintaining the irrigation needs as required throughout
the performance period. Additionally, the CONTRACTOR’s work sequence shall consider
the time constraints imposed by the work windows associated with paving and chip sealing
of North Cisco Road.

Access to the site is limited to the hours of [lf Wl duringll Wl
CONTRACTOR USE OF SITE

The CONTRACTOR's use of the Site shall be limited to its construction operations,
including on-Site storage of materials, on-Site fabrication facilities, and field offices.

The CONTRACTOR must receive written permission from the adjacent landowners
approving use of any private lands for construction operations.

OUTAGE PLAN AND REQUESTS

Unless the Contract Documents indicate otherwise, the CONTRACTOR shall not interrupt
on-going irrigation operations or prevent public use of North Cisco Road. Any disruptions
to traffic along North Cisco Road shall be scheduled and approved as part of the
CONTRACTOR’s Temporary Traffic Control Plan.

OWNER USE OF THE SITE

The OWNER may utilize all or part of the Black Bear Road and the private gravel road
during the entire period of construction for the conduct of the OWNER's normal operations.
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The CONTRACTOR shall cooperate and coordinate with the OWNER to facilitate the
OWNER's operations and to minimize interference with the CONTRACTOR's operations
at the same time. In any event, the OWNER shall be allowed access to the Site during
the period of construction.
1.9 PROJECT MEETINGS
A. Preconstruction Conference
1. Prior to the commencement of WORK at the Site, a preconstruction conference will
be held at a mutually agreed time and place. The conference shall be attended by
the CONTRACTOR'S Project Manager, its superintendent, and its subcontractors as
the CONTRACTOR deems appropriate. Other attendees will be:
a. ENGINEER and the Resident Project Representative.
b. Representatives of OWNER.
c. Governmental representatives as appropriate.

d. Others as requested by CONTRACTOR, OWNER, or ENGINEER.

2. The CONTRACTOR shall bring the preconstruction conference submittals in
accordance with Section 01 33 00 - Contractor Submittals.

3. The purpose of the conference is to designate responsible personnel and establish a
working relationship. Matters requiring coordination will be discussed and procedures
for handling such matters established. The complete agenda will be furnished to the
CONTRACTOR prior to the meeting date. However, the CONTRACTOR should be
prepared to discuss all of the items listed below.

a. Status of CONTRACTOR's insurance and bonds.

b. CONTRACTOR's tentative schedules.

c. Transmittal, review, and distribution of CONTRACTOR's submittals.
d. Processing applications for payment.

e. Maintaining record documents.

f.  Critical work sequencing.

g. Field decisions and Change Orders.

h. Use of Site, office and storage areas, security, housekeeping, and OWNER's
needs.

i. Major equipment deliveries and priorities.

j- CONTRACTOR's assignments for safety and first aid.
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k. Submittal Transmittal Form which the ENGINEER will furnish.

4. The OWNER will preside at the preconstruction conference and will arrange for
keeping and distributing the minutes to all persons in attendance.

5. The CONTRACTOR and its subcontractors should plan on the conference taking no
less than 4 hours.

B. Progress Meetings

1. The ENGINEER will schedule and hold progress meetings as required by progress of
the WORK. The CONTRACTOR, ENGINEER, OWNER, and all subcontractors
active on the Site shall attend meetings. CONTRACTOR may at its discretion request
attendance by representatives of its suppliers, manufacturers, and other
subcontractors.

2. The ENGINEER will preside at the progress meetings and will arrange for keeping
and distributing the minutes. The purpose of the meetings is to review the progress
of the WORK, maintain coordination of efforts, discuss changes in scheduling, and
resolve other problems which may develop. During each meeting, the
CONTRACTOR shall present any issues that may impact its progress with a view to
resolve these issues expeditiously.

PART 2 -- PRODUCTS (NOT USED)

PART 3 -- EXECUTION (NOT USED)

- END OF SECTION -
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SECTION 01 14 00 - CONSTRUCTION AND SCHEDULE CONSTRAINTS

PART 1 -- GENERAL
1.1 SUMMARY

A. WORK shall be scheduled, sequenced, and performed in coordination with the OWNER,
Rich County, and adjacent irrigators and landowners.

B. The CONTRACTOR shall incorporate the construction and schedule constraints of this
Section in preparing the construction schedules.

1.2 PROJECT SCHEDULE

A. Project schedule shall be coordinated with the OWNER. Construction of the Work shall
be performed between July 1 and October 30, 2024. Construction sequencing and
schedule shall consider the following constraints:

1. Construction shall commence summer of 2024 with approval from the OWNER and
land-owners.

2. In-water WORK shall begin after stream flows have dropped and the property has
adequately dried to minimize disturbance and protect water quality. The
start date is approximate and may vary depending on weather conditions.

3. The window for road paving typically ends in mid-October. The window for chip
sealing ends mid-August. If the road repair WORK is not completed within
the work window, the CONTRACTOR will be required to complete the
WORK in 2026.

1.3  OUTAGE REQUESTS

A. Implementation of the Temporary Traffic Control Plan may require temporary disruption
to traffic on North Cisco Road. The CONTRACTOR shall coordinate WORK with the
ENGINEER and Rich County representatives as described below. The CONTRACTOR
shall submit a detailed outage plan and time schedule for construction activities.

B. The outage plans shall be submitted to the OWNER and COUNTY for acceptance a
minimum of 2 weeks in advance of the time that such outages are required. The outage
plans shall be coordinated with the construction schedule and shall meet the restrictions
and conditions of this Section. The outage plan shall describe the CONTRACTOR's
method for completing the Work within the defined outage period. Costs for preparing
and implementing the outage plans shall be the responsibility of the CONTRACTOR as
part of the WORK.

C. The CONTRACTOR shall not begin an alteration affecting existing facilities until specific
written approval has been granted by the ENGINEER in each case.

D. The CONTRACTOR's planned procedure shall be coordinated Rich County
representatives. The County has the authority to modify any proposed delays to traffic.

E. The ENGINEER shall be notified in writing at least one week in advance of the required
outage if the schedule for performing the WORK has changed or if revisions to the
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outage plan are required. The CONTRACTOR shall provide written confirmation of the
shutdown date and time two (2) Days prior to the actual shutdown.

1.4 SCHEDULE CONSTRAINTS

A. General: It is the CONTRACTOR's responsibility to coordinate and plan the
construction activities to integrate each schedule constraint into performance of the
overall WORK.

B. The listing of schedule constraints below does not mean that every constraint or special
condition has been identified. The list does not substitute for the CONTRACTOR's
coordination and planning for completion of the WORK within the Contract Times.

C. The following constraints affect the construction schedule.

1. In-water WORK shall begin after stream flows have dropped and the property has
adequately dried to minimize disturbance and protect water quality. The
start date is approximate and may vary depending on weather conditions.

2. The window for road paving typically ends in mid-October.

3. The window for chip sealing ends mid-August.

4. End of irrigation season, typically end of September.
PART 2 -- PRODUCTS (NOT USED)

PART 3 -- EXECUTION (NOT USED)

- END OF SECTION
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SECTION 01 33 00 - CONTRACTOR SUBMITTALS

PART 1 -- GENERAL
1.1 SUMMARY

A. Wherever submittals are required in the Contract Documents, submit them to the
OWNER or OWNER’s Resident Representative as directed.

B. Within seven (7) Days after the date of commencement as stated in the Notice to
Proceed, the CONTRACTOR shall submit the following items for review:

1. A preliminary schedule of Shop Drawings, Samples, and proposed Substitutes ("Or-
Equal") submittals listed in the Bid. The schedule of submittals shall be based on
CONTRACTOR's priority, planned construction sequence and schedule, long lead
items, and size of submittal package. Allow time for resubmittals.

2. Alist of permits and licenses the CONTRACTOR shall obtain, indicating the agency
required to grant the permit and the expected date of submittal for the permit and
required date for receipt of the permit.

1.2 PRECONSTRUCTION CONFERENCE SUBMITTALS

A. At the preconstruction conference of Section 01 11 00 - Summary of Work, the submit
the following items to the OWNER for review:

1. A revised schedule of Shop Drawings, Samples, and proposed Substitute ("Or-
Equal") submittals listed in the Bid.

2. Alist of permits and licenses the CONTRACTOR shall obtain, indicating the agency
required to grant the permit, the expected date of submittal for the permit, and
required date for receipt of the permit.

1.3 SHOP DRAWINGS

A. All shop drawing submittals along with the shop drawing transmittal form, shall be made
electronically in “.pdf” format and distributed by email from the CONTRACTOR to the
OWNER'’s Resident Project Representative (RPR). The OWNER'S RPR shall be
responsible to distribute each shop drawing to all reviewers and to receive and compile
all review comments generated.

B. Wherever called for in the Contract Documents or where required by the ENGINEER,
the CONTRACTOR shall furnish a clear (non-scanned) electronic version, of each Shop
Drawing submittal. Shop Drawings may include detail design calculations, shop-
prepared drawings, fabrication and installation drawings, erection drawings, lists, graphs,
catalog sheets, data sheets, and similar items. Whenever the CONTRACTOR is
required to submit design calculations as part of a submittal, such calculations shall bear
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the signature and seal of an engineer registered in the appropriate branch and in the
state wherein the project is located, unless otherwise indicated.

C. Shop Drawing submittals shall be accompanied by the OWNER's standard submittal
transmittal form, an electronic copy of which is available from the OWNER. A submittal
without the form or where applicable items on the form are not completed will be
returned for resubmittal.

D. Organization

1. A single submittal transmittal form shall be used for each technical specification
section or item or class of material or equipment for which a submittal is required. A
single submittal covering multiple sections will not be acceptable, unless the primary
specification references other sections for components.

2. On the transmittal form, index the components of the submittal and insert tabs in the
submittal to match the components. Relate the submittal components to
specification paragraph and subparagraph, Drawing number, detail number,
schedule title, room number, or building name, as applicable.

3. Unless indicated otherwise, terminology and equipment names and numbers used
in submittals shall match those used in the Contract Documents.

E. Format

1. Minimum sheet size shall be 8-1/2 inches by 11-inches. Maximum sheet size shall
be 11-inches by 17-inches. Every page in a submittal shall be numbered in
sequence. All sheets shall be submitted on one (1) pdf file and arranged.

2. Where product data from a manufacturer is submitted, clearly mark which model is
proposed, with complete pertinent data capacities, dimensions, clearances,
diagrams, controls, connections, anchorage, and supports. Sufficient level of detail
shall be presented for assessment of compliance with the Contract Documents.

3. Each submittal shall be assigned a unique number. Submittals shall be numbered
sequentially, and the submittal numbers shall be clearly noted on the transmittal.
Original submittals shall be assigned a numeric submittal number followed by a
decimal point and a “1” to indicate it is an original (first) submittal. (For example, if
submittal number 16.1 requires a resubmittal, that resubmittal will bear the
designation “16.2”. A further resubmittal would bear the designation “16.3”, etc.

F. Disorganized submittals that do not meet the requirements of the Contract Documents
will be returned without review.

G. Except as may otherwise be indicated, the ENGINEER will return email comments (in
pdf format) of each submittal to the OWNER’s RPR with comments noted thereon, within
14 calendar Days following receipt by the ENGINEER. The OWNER'’s RPR will compile
all comments and return the complete submittal (in pdf format), within 21 calendar days
following original receipt by the OWNER’s RPR. It is considered reasonable that the
CONTRACTOR will make a complete and acceptable submittal to the OWNER’s RPR
by the first resubmittal on an item. The OWNER reserves the right to withhold monies
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due to the CONTRACTOR to cover additional costs of the ENGINEER's review beyond
the first resubmittal. The ENGINEER's and OWNER RPR’s combined maximum review
period for each submittal or resubmittal will be 21 calendar Days. Thus, for a submittal
that requires 2 resubmittals before it is complete, the maximum review period could be
63 calendar Days.

H. Submittal Review Marking

1. NO EXCEPTIONS TAKEN. If a submittal is returned to the CONTRACTOR marked
"NO EXCEPTIONS TAKEN," formal revision and resubmission will not be required.

2. MAKE CORRECTIONS NOTED. If a submittal is returned marked "MAKE
CORRECTIONS NOTED," CONTRACTOR shall make the corrections on the
submittal, but formal revision and resubmission will not be required.

3. REVISE-RESUBMIT. If a submittal is returned marked "REVISE-RESUBMIT," the
CONTRACTOR shall revise it and shall resubmit the required number of copies.
Resubmittal of portions of multi-page or multi-drawing submittals will not be allowed.
For example, if a Shop Drawing submittal consisting of 10 drawings contains one
drawing noted as "REVISE - RESUBMIT," the submittal as a whole is deemed
"REVISE - RESUBMIT," and all 10 drawings are required to be resubmitted.

4. REJECTED-RESUBMIT. If a submittal is returned marked "REJECTED-
RESUBMIT," it shall mean either that the proposed material or product does not
satisfy the specification, the submittal is so incomplete that it cannot be reviewed, or
is a substitution request not submitted in accordance with Section 01 60 00 -
Products, Materials, Equipment, and Substitutions. In the first 2 cases, the
CONTRACTOR shall prepare a new submittal and shall resubmit. In the latter case,
the CONTRACTOR shall submit the substitution request according to Section 01 60
00.

I.  Resubmittal of rejected portions of a previous submittal will not be allowed. Every
change from a submittal to a resubmittal or from a resubmittal to a subsequent
resubmittal shall be identified and flagged on the resubmittal.

J. Fabrication of an item may commence only after the ENGINEER has reviewed the
pertinent submittals and returned copies to the CONTRACTOR marked either "NO
EXCEPTIONS TAKEN" or "MAKE CORRECTIONS NOTED." Corrections indicated on
submittals shall be considered as changes necessary to meet the requirements of the
Contract Documents and shall not be taken as changes to the contract requirements.

K. Submittals shall be carefully reviewed by an authorized representative of the
CONTRACTOR prior to submission to the ENGINEER. Each submittal shall be dated
and signed by the CONTRACTOR as being correct and in strict conformance with the
Contract Documents. In the case of Shop Drawings, each sheet shall be so dated and
signed. Any deviations from the Contract Documents shall be noted on the transmittal
sheet. The ENGINEER will only review submittals that have been so verified by the
CONTRACTOR. Non-verified submittals will be returned to the CONTRACTOR without
action taken by the ENGINEER, and any delays caused thereby shall be the total
responsibility of the CONTRACTOR.
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L. Corrections or comments made on the CONTRACTOR's Shop Drawings during review
do not relieve the CONTRACTOR from compliance with Contract Drawings and
Specifications. Review is for conformance to the design concept and general
compliance with the Contract Documents only. The CONTRACTOR is responsible for
confirming and correlating quantities and dimensions, fabrication processes and
techniques, coordinating WORK with the trades, and satisfactory and safe performance
of the WORK.

1.4  TECHNICAL MANUAL

A. The CONTRACTOR shall submit technical operation and maintenance information for
each item of mechanical, electrical, and instrumentation equipment in an organized
manner in the Technical Manual. It shall be written so that it can be used and
understood by the OWNER's operation and maintenance staff.

Organization. The Technical Manual shall be subdivided first by specification section
number; second, by equipment item; and last, by "Category." The following "Categories"
shall be addressed (as applicable):

1. Category 1 - Equipment Summary

a. Summary: A table shall indicate the equipment name, equipment number, and
process area in which the equipment is installed.

b. Form: The ENGINEER will supply an Equipment Summary Form for each item
of mechanical, electrical, and instrumentation equipment in the WORK. The
CONTRACTOR shall fill in the relevant information on the form and include it in
Part 1.

2. Category 2 - Operational Procedures

a. Procedures: Manufacturer-recommended procedures on the following shall be
included in Part 2:

Installation

Adjustment

Location of controls, special tools, equipment required, or related instrumentation
needed for operation

Operation procedures

Shutdown

Troubleshooting

3. Category 3 - Preventive Maintenance Procedures

a. Procedures: Preventive maintenance procedures shall include manufacturer-
recommended procedures to be performed on a periodic basis, both by
removing and replacing the equipment or component, and by maintaining the
equipment in place.
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b. Schedules: Recommended frequency of preventive maintenance procedures
shall be included. Lubrication schedules, including lubricant SAE grade, type,
and temperature ranges, shall be covered.

4. Category 4 - Shop Drawings

a. Drawings: This category includes approved shop or fabrication drawings with
ENGINEER comments and corrections incorporated, complete with
dimensions.

5. Category 5 — Documentation & Warrantees

a. Equipment warranties, affidavits, certifications, calibrations, laboratory test
results, etc. required by the Technical Specifications shall be placed in this
category.

B. Format

1. Each Technical Manual shall be bound in standard size 3 ring hardcover binders
labeled on the spine and cover with project name, OWNER's project number,
specification section number, equipment name, and equipment identification number

2. Each Binder shall contain its own detailed table of contents at the front, plus a
summary level table of contents information for the other binders in a multi-binder
set.

3. Documents in binders shall be 3-hole punched, no text shall be punched out, and
pages larger than 8-1/2 inches by 11-inches shall be folded to 8-1/2 inches by 11-
inches. Binder ring size shall not exceed 2.5-inches in diameter.

4. Each final set of Technical Manuals shall include a CD with electronic files:

a. Project specific files created in Microsoft Office, AutoCad, Adobe Acrobat
portable document format, or other software required by the specifications.

b. Manufacturer literature in Adobe Acrobat portable document format (pdf).
C. Technical Manual Review Process

1. The CONTRACTOR shall furnish three (3) draft Technical Manuals for each
Specification Section that requires a Manual. The OWNER’s RPR will retain one (1)
copy, will forward one (1) copy to the OWNER, and will return one (1) copy to the
CONTRACTOR with review comments.

2. The CONTRACTOR shall incorporate all comments into the draft and shall submit
five (5) identical hard copies of the final Manual, bound in 3-ring binders, for
acceptance.

D. Schedule

1. Except where indicated otherwise, Technical Manuals shall be submitted in final
form to the OWNER’s RPR not later than the 80 percent of construction completion
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date. Discrepancies found by the OWNER or ENGINEER shall be corrected within
30 Days from the date of written notification by the OWNER'’s RPR.

1.5 SPARE PARTS LIST

A. The CONTRACTOR shall furnish to the OWNER spare parts information for mechanical,
electrical, and instrumentation equipment. The spare parts list shall include those spare
parts that each manufacturer recommends be maintained by the OWNER in inventory.

1. Sources and Pricing: The spare parts list shall include a current list price of each
spare part. Each manufacturer or supplier shall indicate the name, address, and
telephone number of its nearest outlet of spare parts to assist the OWNER in
ordering.

2. Format: The CONTRACTOR shall cross-reference spare parts lists to the
equipment numbers designated in the Contract Documents. The spare parts lists
shall be bound in standard size, 3 ring, loose-leaf, vinyl plastic hard cover binders
suitable for bookshelf storage. Binder ring size shall not exceed 2.5 inches.

1.6 RECORD DRAWINGS

A. The CONTRACTOR shall maintain one set of Drawings at the Site for the preparation of
record drawings. On these, it shall mark every project condition, location, configuration,
and any other change or deviation which may differ from the Contract Drawings at the
time of award, including buried or concealed construction and utility features that are
revealed during the course of construction. Special attention shall be given to recording
the horizontal and vertical location of buried utilities that differ from the locations
indicated, or that were not indicated on the Contract Drawings.

B. The record drawings shall be supplemented by any detailed sketches as necessary or
as CONTRACTOR is directed, to fully indicate the WORK as actually constructed.
These record drawings are the CONTRACTOR's representation of as-built conditions,
shall include revisions made by addenda and change orders, and shall be maintained
up-to-date during the progress of the WORK. Red ink shall be used for alterations and
notes. Notes shall identify relevant Change Orders by number and date.

C. 11-inch x 17-inch size paper copies of the record drawings shall be submitted to the
OWNER’s RRP at 120 day intervals, staring after the date of the Notice to Proceed, and
also at completion of WORK. Failure to submit complete record drawings on or before
these dates will enact the liquidated damages clause for interim record drawing
submittals described in Division 00 Contract Specifications.

D. In the case of those drawings that depict the detail requirement for equipment to be
assembled and fabricated in the factory, the record drawings shall be updated by
indicating those portions which are superseded by change order drawings or final Shop
Drawings, and by including appropriate reference information describing the change
orders by number and the Shop Drawings by manufacturer, drawing, and revision
numbers.

E. Disorganized or incomplete record drawings will not be accepted. The CONTRACTOR
shall revise them and resubmit the drawings for review.
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F. Record drawings shall be accessible to the OWNER’s RPR during the construction
period.

G. Final payment will not be acted upon until the record drawings have been completed and
delivered to the OWNER'’s RPR. Said up-to-date record drawings shall be in the form of
a set of prints with carefully plotted information overlaid on the Contract Drawings.

H. Information submitted by the CONTRACTOR will be assumed to be correct, and the
CONTRACTOR shall be responsible for the accuracy of such information

1.7 QUALITY CONTROL (QC) SUBMITTALS
A. Quality control submittals are defined as those required by the Specifications to present
documentary evidence to the OWNER and ENGINEER that the CONTRACTOR has
satisfied certain requirements of the Contract Documents.
B. Unless otherwise indicated, QC submittals shall be submitted:
1. Before delivery and unloading, for the following types of submittals:
a. Manufacturers' installation instructions

b. Manufacturers' and Installers' experience qualifications

c. Affidavits and manufacturers' certification of compliance with indicated product
requirements

d. Laboratory analysis results
e. Factory test reports
f.  Ready mix concrete delivery tickets
g. Design calculations
2. Within 30 Days of the event documented for the following types of submittals:

a. Manufacturers' field representative certification of proper installation
b. Field measurement
c. Field test reports
d. Receipt of permit
e. Receipt of regulatory approval

C. The OWNER’s RPR and ENGINEER will record the date that a QC submittal was

received and review it for compliance with submittal requirements, but the review
procedures above for Shop Drawings and samples will not apply.
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1.8

1.9

INFORMATIONAL SUBMITTALS

Informational submittals, such as Requests for Information (RFI), Deviation Request
(DR), Change Order Proposals (COR), etc. formalize the flow of information between the
CONTRACTOR and the ENGINEER. The OWNER'’s standard forms will be employed
for such purpose. Electronic copies of all standard Construction Management forms
shall be provided by the OWNER to the CONTRACTOR.

CONSTRUCTION PHOTOGRAPHS

The CONTRACTOR shall be responsible to take digital construction photographs, no
less than once per week, showing the progress of the WORK, including documentation
of all buried utilities encountered during construction as well as installation of new buried
utilities and buried WORK required by the Contract.

Upon completion of the WORK and before final payment, the CONTRACTOR shall
electronically submit all photographs to the OWNER on a CD or other electronic media
with each photograph’s file name identified by location and date it was taken.

PART 2 -- PRODUCTS (NOT USED)

PART 3 -- EXECUTION (NOT USED)

- END OF SECTION -
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SECTION 01 55 00 - SITE ACCESS AND STORAGE

PART 1 -- GENERAL

1.1

HIGHWAY LIMITATIONS

The CONTRACTOR shall make its own investigation of the condition of available public and

1.2

private roads and of clearances, restrictions, bridge load limits, and other limitations
affecting transportation and ingress and egress to the site of the WORK. It shall be the
CONTRACTOR's responsibility to construct and maintain any haul roads required for its
construction operations.

TEMPORARY CROSSINGS

General: Continuous, unobstructed, safe, and adequate pedestrian and vehicular access shall

be provided to fire hydrants, commercial and industrial establishments, churches, schools,
parking lots, service stations, motels, fire and police stations, and hospitals. Safe and
adequate public transportation stops and pedestrian crossings at intervals not exceeding
300-feet shall be provided. The CONTRACTOR shall cooperate with parties involved in
the delivery of mail and removal of trash and garbage so as to maintain existing schedules
for such services. Vehicular access to residential driveways shall be maintained to the
property line except when necessary construction precludes such access for reasonable
periods of time.

Temporary Bridges: Wherever necessary, to maintain vehicular crossings, the

CONTRACTOR shall provide suitable temporary bridges or steel plates over unfilled
excavations, except in such cases as the CONTRACTOR shall secure the written consent
of the responsible individuals or authorities to omit such temporary bridges or steel plates,
which written consent shall be delivered to the ENGINEER prior to excavation. Such
bridges or steel plates shall be maintained in service until access is provided across the
backfilled excavation. Temporary bridges or steel plates for street and highway crossing
shall conform to the requirements of the authority having jurisdiction in each case, and the
CONTRACTOR shall adopt designs furnished by said authority for such bridges or steel
plates, or shall submit designs to said authority for approval, as may be required.

Street Use: Nothing herein shall be construed to entitle the CONTRACTOR to the exclusive

use of any public street, alleyway, or parking area during the performance of the WORK
hereunder, and it shall conduct its operations to not interfere unnecessarily with the
authorized work of utility companies or other agencies in such streets, alleyways, or
parking areas. No street shall be closed to the public without first obtaining permission of
the ENGINEER and proper governmental authority. Where excavation is being performed
in primary streets or highways, one lane in each direction shall be kept open to traffic at
all times unless otherwise indicated. Toe boards shall be provided to retain excavated
material if required by the ENGINEER or the agency having jurisdiction over the street or
highway. Fire hydrants on or adjacent to the WORK shall be kept accessible to fire-fighting
equipment. Temporary provisions shall be made by the CONTRACTOR to assure the use
of sidewalks and the proper functioning of gutters, storm drain inlets, and other drainage
facilities.
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Traffic Control: For the protection of traffic in public or private streets and ways, the
CONTRACTOR shall provide, place, and maintain necessary barricades, traffic cones,
warning signs, lights, and other safety devices in accordance with the requirements of the
Manual of Uniform Traffic Control Devices, Part VI - Traffic Controls for Street and
Highway Construction and Maintenance Operations," published by U.S. Department of
Transportation, Federal Highway Administration (ANSI D6.1).

The CONTRACTOR shall take necessary precautions for the protection of the WORK and
the safety of the public. Barricades and obstructions shall be illuminated at night, and
lights shall be kept burning from sunset until sunrise. The CONTRACTOR shall
station such guards or flaggers and shall conform to such special safety regulations
relating to traffic control as may be required by the public authorities within their
respective jurisdictions. Signs, signals, and barricades shall conform to Utah Dept.
of Transportation and/or Federal Highway Administration requirements for Temporary
Traffic Control Measures and/or OSHA requirements for construction safety.

The CONTRACTOR shall submit three (3) copies of a traffic control plan to the County
Representative for approval a minimum of two (2) weeks prior to construction. The
County Representative shall be allowed access to observe these traffic control plans
in use and to make any changes as field conditions warrant. Any changes required
by the County Representative shall supersede these plans and be done solely at the
CONTRACTOR's expense.

The CONTRACTOR shall remove traffic control devices when no longer needed, repair
damage caused by installation of the devices, and shall remove post settings and
backfill the resulting holes to match grade.

Temporary Street Closure: If closure of any street is required during construction, the
CONTRACTOR shall apply in writing to the County Representative and any other
jurisdictional agency at least 30 Days in advance of the required closure. A Detour and
Traffic Control Plan shall accompany the application.

Temporary Driveway Closure: The CONTRACTOR shall notify the owner or occupant (if not
owner-occupied) of the closure of the driveways to be closed more than one 8 hour work
day at least three (3) working days prior to the closure. The CONTRACTOR shall minimize
the inconvenience and minimize the time period that the driveways will be closed. The
CONTRACTOR shall fully explain to the owner/occupant how long the closure will take
and when closure will start.

1.3 CONTRACTOR'S WORK AND STORAGE AREA

The OWNER will designate and arrange for the CONTRACTOR's use, a portion of the property
adjacent to the WORK for its exclusive use during the term of the Contract as a storage
and shop area for its construction operations on the WORK. At completion of WORK, the
CONTRACTOR shall return this area to its original condition, including grading and
landscaping.

The CONTRACTOR shall make its own arrangements for any necessary off-Site storage or
shop areas necessary for the proper execution of the WORK.
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The CONTRACTOR shall construct and use a separate storage area for hazardous materials
used in constructing the WORK.

For the purpose of this paragraph, hazardous materials to be stored in the separate area
are products labeled with any of the following terms: Warning, Caution, Poisonous,
Toxic, Flammable, Corrosive, Reactive, or Explosive. In addition, whether or not so
labeled, the following materials shall be stored in the separate area: diesel fuel,
gasoline, new and used motor oil, hydraulic fluid, cement, paints and paint thinners,
2 part epoxy coatings, sealants, asphaltic products, glues, solvents, wood
preservatives, sand blast materials, and spill absorbent.

Hazardous materials shall be stored in groupings according to the Material Safety Data
Sheets.

The CONTRACTOR shall develop and submit to the ENGINEER a plan for storing and
disposing of the materials above.

The CONTRACTOR shall obtain and submit to the ENGINEER a single EPA number for
wastes generated at the Site.

The separate storage area shall meet the requirements of authorities having jurisdiction
over the storage of hazardous materials.

Hazardous materials that are delivered in containers shall be stored in the original

containers until use. Hazardous materials delivered in bulk shall be stored in
containers which meet the requirements of authorities having jurisdiction.

PART 2 -- PRODUCTS (NOT USED)

PART 3 -- EXECUTION (NOT USED)
- END OF SECTION -
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SECTION 01 56 10 - PROTECTION OF EXISTING FACILITIES

PART 1 -- GENERAL
1.1 GENERAL

The CONTRACTOR shall protect all existing utilities and improvements not designated for
removal and shall restore damaged or temporarily relocated utilities and improvements to
a condition equal to or better than prior to such damage or temporary relocation, all in
accordance with the Contract Documents.

1.2 RIGHTS-OF-WAY

The CONTRACTOR shall not do any WORK that would affect any oil, gas, sewer, or water
pipeline; any telephone, telegraph, or electric transmission line; any fence; or any other
structure, nor shall the CONTRACTOR enter upon the rights-of-way involved until notified
that the OWNER has secured authority therefor from the proper party.

After authority has been obtained, the CONTRACTOR shall give said party due notice of its
intention to begin work, if required by said party, and shall remove, shore, support, or
otherwise protect such pipeline, transmission line, ditch, fence, or structure, or replace the
same.

1.3 PROTECTION OF STREET OR ROADWAY MARKERS

The CONTRACTOR shall not destroy, remove, or otherwise disturb any existing survey
markers or other existing street or roadway markers without proper authorization. No
pavement breaking or excavation shall be started until all survey or other permanent
marker points that will be disturbed by the construction operations have been properly
referenced. Survey markers or points disturbed by the CONTRACTOR shall be accurately
restored after street or roadway resurfacing has been completed.

1.4 RESTORATION OF PAVEMENT

General: All paved areas including asphaltic concrete berms cut or damaged during
construction shall be replaced with similar materials of equal thickness to match the
existing adjacent undisturbed areas, except where specific resurfacing requirements have
been called for in the Contract Documents or in the requirements of the agency issuing
the permit. The pavement restoration requirement to match existing sections shall apply
to all components of existing sections, including sub-base, base, and pavement.
Temporary and permanent pavement shall conform to the requirements of the affected
pavement owner. Pavements which are subject to partial removal shall be neatly saw cut
in straight lines.

Temporary Resurfacing: Wherever required by the public authorities having jurisdiction, the
CONTRACTOR shall place temporary surfacing promptly after backfilling and shall
maintain such surfacing for the period of time fixed by said authorities before proceeding
with the final restoration of improvements.

Permanent Resurfacing: In order to obtain a satisfactory junction with adjacent surfaces, the
CONTRACTOR shall saw cut back and trim the edge so as to provide a clean, sound,
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vertical joint before permanent replacement of an excavated or damaged portion of
pavement. Damaged edges of pavement along excavations and elsewhere shall be
trimmed back by saw cutting in straight lines. All pavement restoration and other facilities
restoration shall be constructed to finish grades compatible with adjacent undisturbed
pavement.

Restoration of Sidewalks or Private Driveways: Wherever sidewalks or private roads have
been removed for purposes of construction, the CONTRACTOR shall place suitable
temporary sidewalks or roadways promptly after backfilling and shall maintain them in
satisfactory condition for the period of time fixed by the authorities having jurisdiction over
the affected portions. If no such period of time is so fixed, the CONTRACTOR shall
maintain said temporary sidewalks or roadways until the final restoration thereof has been
made.

1.5 EXISTING UTILITIES AND IMPROVEMENTS

General: The CONTRACTOR shall protect underground Utilities and other improvements
which may be impaired during construction operations, regardless of whether or not the
Utilities are indicated on the Drawings. The CONTRACTOR shall take all possible
precautions for the protection of unforeseen Utility lines to provide for uninterrupted
service and to provide such special protection as may be necessary.

Except where the Drawings indicate Utilities have been field located during design or certain
Utility locations shall be exposed as part of the WORK, the CONTRACTOR shall be
responsible for exploratory excavations as it deems necessary to determine the exact
locations and depths of Utilities which may interfere with its work. All such exploratory
excavations shall be performed as soon as practicable after Notice to Proceed and, in any
event, a sufficient time in advance of construction to avoid possible delays to the
CONTRACTOR's progress. When such exploratory excavations show the Utility location
as shown on the Drawings to be in error, the CONTRACTOR shall so notify the
ENGINEER.

The number of exploratory excavations required shall be that number which is sufficient to
determine the alignment and grade of the Utility.

Utilities to be Moved: In case it shall be necessary to move the property of any public utility
or franchise holder, such utility company or franchise holder will, upon request of the
CONTRACTOR, be notified by the OWNER to move such property within a specified
reasonable time. When utility lines that are to be removed are encountered within the
area of operations, the CONTRACTOR shall notify the ENGINEER a sufficient time in
advance for the necessary measures to be taken to prevent interruption of service.

Utilities to be Removed: Where the proper completion of the WORK requires the temporary
or permanent removal and/or relocation of an existing Utility or other improvement which
is indicated, the CONTRACTOR shall remove and, without unnecessary delay,
temporarily replace or relocate such Utility or improvement in a manner satisfactory to the
ENGINEER and the owner of the facility. In all cases of such temporary removal or
relocation, restoration to the former location shall be accomplished by the CONTRACTOR
in a manner that will restore or replace the Utility or improvement as nearly as possible to
its former locations and to as good or better condition than found prior to removal.
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OWNER's Right of Access: The right is reserved to the OWNER and to the owners of public
utilities and franchises to enter at any time upon any public street, alley, right-of-way, or
easement for the purpose of making changes in their property made necessary by the
WORK of this Contract.

Underground Utilities Indicated: Existing Utility lines that are indicated or the locations of
which are made known to the CONTRACTOR prior to excavation and that are to be
retained, and all Utility lines that are constructed during excavation operations shall be
protected from damage during excavation and backfiling and, if damaged, shall be
immediately repaired or replaced by the CONTRACTOR, unless otherwise repaired by the
owner of the damaged Utility. If the owner of the damaged facility performs its own repairs,
the CONTRACTOR shall reimburse said owner for the costs of repair.

Underground Utilities Not Indicated: In the event that the CONTRACTOR damages existing
Utility lines that are not indicated or the locations of which are not made known to the
CONTRACTOR prior to excavation, a verbal report of such damage shall be made
immediately to the ENGINEER and a written report thereof shall be made promptly
thereafter. The ENGINEER will immediately notify the owner of the damaged Ultility. If
the ENGINEER is not immediately available, the CONTRACTOR shall notify the Utility
owner of the damage.

Costs of locating and repairing damage not due to failure of the CONTRACTOR to exercise
reasonable care, and removing or relocating such Ultility facilities not indicated in the
Contract Documents with reasonable accuracy, and for equipment on the project which
was actually working on that portion of the WORK which was interrupted or idled by
removal or relocation of such Ultility facilities, and which was necessarily idled during such
work will be paid for as extra work in accordance with the provisions of Articles 10, 11,
and 12 of the General Conditions.

Approval of Repairs: All repairs to a damaged Utility orimprovement are subject to inspection
and approval by an authorized representative of the Utility or improvement owner before
being concealed by backfill or other work.

Maintaining in Service: Unless indicated otherwise, oil and gasoline pipelines, power, and
telephone or the communication cable ducts, gas and water mains, irrigation lines, sewer
lines, storm drain lines, poles, and overhead power and communication wires and cables
encountered along the line of the WORK shall remain continuously in service during all
the operations under the Contract, unless other arrangements satisfactory to the
ENGINEER are made with the owner of said pipelines, duct, main, irrigation line, sewer,
storm drain, pole, or wire or cable. The CONTRACTOR shall be responsible for and shall
repair all damage due to its operations, and the provisions of this Section shall not be
abated even in the event such damage occurs after backfilling or is not discovered until
after completion of the backfilling.

1.6 TREES OR SHRUBS WITHIN STREET RIGHTS-OF-WAY AND PROJECT LIMITS

General: Except where trees or shrubs are indicated to be removed, the CONTRACTOR shall
exercise all necessary precautions so as not to damage or destroy any trees or shrubs,
including those lying within street rights-of-way and project limits, and shall not trim or
remove any trees unless such trees have been approved for trimming or removal by the
jurisdictional agency or OWNER. Existing trees and shrubs which are damaged during
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construction shall be trimmed or replaced by the CONTRACTOR or a certified tree
company under permit from the jurisdictional agency and/or the OWNER. Tree trimming
and replacement shall be accomplished in accordance with the following paragraphs.

Trimming: Symmetry of the tree shall be preserved; no stubs or splits or torn branches left;
clean cuts shall be made close to the trunk or large branch. Spikes shall not be used for
climbing live trees. Cuts over 1.5-inches in diameter shall be coated with a tree paint
product that is waterproof, adhesive, and elastic, and free from kerosenes, coal tar,
creosote, or other material injurious to the life of the tree.

1.7 LAWN AREAS

Lawn or landscaped areas damaged during construction shall be repaired to match the pre-
construction condition to the satisfaction of the land owner and the OWNER.

1.8 NOTIFICATION BY THE CONTRACTOR

Prior to any excavation in the vicinity of any existing underground facilities, including all water,
sewer, storm drain, gas, petroleum products, or other pipelines; all buried electric power,
communications, or television cables; all traffic signal and street lighting facilities; and all
roadway and state highway rights-of-way, the CONTRACTOR shall notify the respective
authorities representing the owners or agencies responsible for such facilities not less
than 3 Days nor more than 7 Days prior to excavation so that a representative of said
owners or agencies can be present during such work if they so desire.

PART 2 -- PRODUCTS (NOT USED)

PART 3 -- EXECUTION (NOT USED)

- END OF SECTION -
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SECTION 01 57 20 - TEMPORARY ENVIRONMENTAL CONTROLS

PART 1 -- GENERAL
1.1 SUMMARY

A. WORK includes furnishing all labor, materials and equipment required for the installation
and maintenance of temporary environmental controls, including erosion and sediment
controls.

1.2 SUBMITTALS

A. Storm Water Pollution Prevention Plan (SWPPP): Submit a SWPPP indicating storm
water pollution prevention measures

B. Erosion and Sediment Control Plan (ESC Plan): Submit an ESC Plan indicating erosion
and sediment control measures and products, as well as installation, maintenance,
repair, and removal procedures.

C. Notice of Intent (NOI)
1.3 DUST ABATEMENT

A. The CONTRACTOR shall prevent its operation from producing dust in amounts damaging
to property, cultivated vegetation, or domestic animals, or causing a nuisance to persons
living in or occupying buildings in the vicinity of the Site. The CONTRACTOR shall be
responsible for any damage resulting from dust originating from its operations. Dust
abatement measures shall be continued until the CONTRACTOR is relieved of further
responsibility by the ENGINEER.

B. Storage Piles: Enclose, cover, water (as needed), or apply non-toxic soil binders
according to manufacturer's specifications on material piles (i.e. gravel, sand, dirt) with a
silt content of 5 percent or greater.

C. Active Areas of Site: Water active construction areas and unpaved roads as needed and
as requested by ENGINEER.

D. Inactive Areas of Site: Apply non-toxic soil stabilizers according to manufacturer's
specifications to inactive construction areas, or water as needed to maintain adequate
dust control.

E. Vehicle Loads: Cover or maintain at least 2-feet of freeboard vertical distance between
the top of the load and the top of the trailer sides on trucks hauling dirt, sand, soil, or other
loose materials off of the Site.

F. Roads: When there is visible track-out onto a paved public road, install approved Best
Management Practices where the vehicles exit and enter onto the paved roads. Sweep
the paved street at the end of each shift with a water spray pick-up broom-type street
sweeper as necessary or as directed.
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G. Vehicle Speeds: If watering of unpaved roads is not sufficient to control dust, reduce
vehicle speeds as necessary to control dust.

1.4 STORMWATER POLLUTION PREVENTION

A. CONTRACTOR shall minimize stormwater pollution from the Site in accordance with the
Storm Water Pollution Prevention Plan

1.5 RUBBISH CONTROL

A. During the progress of the WORK, the CONTRACTOR shall keep the Site and other areas
for which it is responsible in a neat and clean condition and free from any accumulation of
rubbish. The CONTRACTOR shall dispose of rubbish and waste materials of any nature
and shall establish regular intervals of collection and disposal of such materials and waste.
The CONTRACTOR shall also keep its haul roads free from dirt, rubbish, and unnecessary
obstructions resulting from its operations. Disposal of rubbish and surplus materials shall
be off the Site in accordance with local codes and ordinances governing locations and
methods of disposal and in conformance with applicable safety laws and the particular
requirements of Part 1926 of the OSHA Safety and Health Standards for Construction.

1.6 SANITATION

A. Toilet Facilities: Fixed or portable chemical toilets shall be provided wherever needed
for the use of employees. Toilets shall conform to the requirements of Part 1926 of the
OSHA Safety and Health Regulations for Construction.

B. Sanitary and Other Organic Wastes: The CONTRACTOR shall establish a regular daily
collection of sanitary and organic wastes. Wastes and refuse from sanitary facilities
provided by the CONTRACTOR or organic material wastes from any other source related
to the CONTRACTOR's operations shall be disposed of away from the Site in a manner
satisfactory to the ENGINEER and in accordance with Laws and Regulations pertaining
thereto.

1.7 CHEMICALS

A. Chemicals used on the WORK or furnished for facility operation, whether defoliant, soil
sterilant, herbicide, pesticide, disinfectant, polymer, reactant, or of other classification,
shall show approval of either the U.S. Environmental Protection Agency or the U.S.
Department of Agriculture. Use of such chemicals and disposal of residues shall be in
strict accordance with the printed instructions of the manufacturer. In addition, see the
requirements set forth in paragraph 6.11 of the General Conditions.

1.8 CULTURAL RESOURCES

A. The CONTRACTOR's attention is directed to the National Historic Preservation Act of
1966 (16 U.S.C. 470) and 36 CFR 800 which provides for the preservation of potential
historical architectural, archaeological, or cultural resources (hereinafter called "cultural
resources").

B. Inthe event potential cultural resources are discovered during subsurface excavations at
the Site, the following procedures shall be instituted:
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1. The OWNER will issue a temporary Notice to Suspend Work directing the
CONTRACTOR to cease construction operations at the location of such potential
cultural resources find.

2. The suspension Notice will contain the following:

a. A clear description of the WORK to be suspended

b. Instructions regarding issuance of further orders by the CONTRACTOR for
material services

c. Guidance as to the action to be taken on subcontracts
d. Suggestions to the CONTRACTOR to minimize incurred costs
e. Estimated duration of the temporary suspension.

3. Such suspension shall be effective until such time as a qualified archeologist can
assess the value of the potential cultural resources and make recommendations to
the appropriate authority.

4. The CONTRACTOR shall cease WORK in the area of a discovery until appropriate
actions have been determined in accordance with this paragraph.

5. If human remains are discovered, WORK in the immediate vicinity of the find shall
stop. The Local Law Enforcement Agency shall be notified.

C. Changes to the Contract Price and Contract Times for suspension due to discovery of a
potential cultural resource will be made in the following manner:

1. Contract Times

a. If the WORK temporarily suspended is on the “critical path”, the total number of
Days for which the suspension is in effect will be added to the Contract Times.

b. If a portion of WORK at the time of such suspension is not on the “critical path”,
but subsequently becomes WORK on the critical path, the Contract Times will be
computed from the date such WORK is classified as on the critical path.

2. Contract Price

a. |If, as a result of a cultural resources suspension, the CONTRACTOR sustains a
loss that could not have been avoided by judicious handling of forces and
equipment or redirection of forces or equipment to perform other WORK on the
contract, the CONTRACTOR shall negotiate compensation for losses with the
OWNER.
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PART 2 -- PRODUCTS (NOT USED)

PART 3 -- EXECUTION (NOT USED)

- END OF SECTION -
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SECTION 01 60 00 - PRODUCTS, MATERIALS, EQUIPMENT AND SUBSTITUTIONS

PART 1 -- GENERAL
1.1 DEFINITIONS

The word "Products," as used in the Contract Documents is defined to include purchased items
for incorporation into the WORK, regardless of whether specifically purchased for the
project or taken from CONTRACTOR's stock of previously purchased products. The word
"Materials," is defined as products which must be substantially cut, shaped, worked,
mixed, finished, refined, or otherwise fabricated, processed, installed, or applied to form
WORK. The word "Equipment” is defined as products with operational parts, regardless
of whether motorized or manually operated, and particularly including products with
service connections (wiring, piping, and other like items). Definitions in this paragraph are
not intended to negate the meaning of other terms used in the Contract Documents,
including "specialties," "systems," "structure," "finishes," "accessories," "furnishings,"
special construction," and similar terms, which are self-explanatory and have recognized
meanings in the construction industry.

Neither "Products" nor "Materials" nor "Equipment" includes machinery and equipment used
for preparation, fabrication, conveying, and erection of the WORK.

1.2 QUALITY CONTROL

Source Limitations: To the greatest extent possible for each unit of WORK, the
CONTRACTOR shall provide products, materials, and equipment of a singular generic
kind from a single source.

Compatibility of Options: Where more than one choice is available as options for
CONTRACTOR's selection of a product, material, or equipment, the CONTRACTOR shall
select an option which is compatible with other products, materials, or equipment.
Compatibility is a basic general requirement of product, material and equipment
selections.

1.3 PRODUCT DELIVERY AND STORAGE

The CONTRACTOR shall deliver and store the WORK in accordance with manufacturer's
written recommendations and by methods and means which will prevent damage,
deterioration, and loss including theft. Delivery schedules shall be controlled to minimize
long-term storage of products at the Site and overcrowding of construction spaces. In
particular, the CONTRACTOR shall ensure coordination to ensure minimum holding or
storage times for flammable, hazardous, easily damaged, or sensitive materials to
deterioration, theft, and other sources of loss.

1.4 TRANSPORTATION AND HANDLING

Products shall be transported by methods to avoid damage and shall be delivered in
undamaged condition in manufacturer's unopened containers and packaging.
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The CONTRACTOR shall provide equipment and personnel to handle products, materials, and
equipment [including those furnished by OWNER,] by methods to prevent soiling and
damage.

The CONTRACTOR shall provide additional protection during handling to prevent marring and
otherwise damaging products, packaging, and surrounding surfaces.

1.5 STORAGE AND PROTECTION

Products shall be stored in accordance with manufacturer's written instructions and with seals
and labels intact and legible. Sensitive products shall be stored in weather-tight climate
controlled enclosures and temperature and humidity ranges shall be maintained within
tolerances required by manufacturer's recommendations.

For exterior storage of fabricated products, products shall be placed on sloped supports above
ground. Products subject to deterioration shall be covered with impervious sheet covering
and ventilation shall be provided to avoid condensation.

Loose granular materials shall be stored on solid flat surfaces in a well-drained area and shall
be prevented from mixing with foreign matter.

Storage shall be arranged to provide access for inspection. The CONTRACTOR shall
periodically inspect to assure products are undamaged and are maintained under required
conditions.

Storage shall be arranged in a manner to provide access for maintenance of stored items and
for inspection.

1.6 MAINTENANCE OF PRODUCTS IN STORAGE

The CONTRACTOR shall comply with manufacturer's product storage requirements and
recommendations.

The CONTRACTOR shall maintain manufacturer-required environmental conditions
continuously.

The CONTRACTOR shall ensure that surfaces of products exposed to the elements are not
adversely affected and that weathering of finishes does not occur.

For mechanical and electrical equipment, the CONTRACTOR shall provide a copy of the
manufacturer's service instructions with each item and the exterior of the package shall
contain notice that instructions are included.

1.7 PROPOSED SUBSTITUTIONS OR "OR-EQUAL" ITEM

Whenever materials or equipment are indicated in the Contract Documents by using the name
of a proprietary item or the name of a particular manufacturer, the naming of the item is
intended to establish the type, function, and quality required. If the name is followed by
the words "or equal” indicating that a substitution is permitted, materials or equipment of
other manufacturers may be accepted if sufficient information is submitted by the
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CONTRACTOR to allow the ENGINEER to determine that the material or equipment
proposed is equivalent or equal to that named, subject to the following requirements:

The burden of proof as to the type, function, and quality of any such substitution product,
material or equipment shall be upon the CONTRACTOR.

The ENGINEER will be the sole judge as to the type, function, and quality of any such
substitution and the ENGINEER's decision shall be final.

The ENGINEER may require the CONTRACTOR to furnish additional data about the
proposed substitution.

The OWNER may require the CONTRACTOR to furnish a special performance guarantee
or other surety with respect to any substitution.

Acceptance by the ENGINEER of a substitution item proposed by the CONTRACTOR
shall not relieve the CONTRACTOR of the responsibility for full compliance with the
Contract Documents and for adequacy of the substitution.

The CONTRACTOR shall pay all costs of implementing accepted substitutions, including
redesign and changes to WORK necessary to accommodate the substitution.

The procedure for review by the ENGINEER will include the following:

If the CONTRACTOR wishes to provide a substitution item, the CONTRACTOR shall
make written application to the ENGINEER on the "Substitution Request Form."

Unless otherwise provided by law or authorized in writing by the ENGINEER, the
"Substitution Request Form(s)" shall be submitted within the 35 Day period after
award of the Contract.

Wherever a proposed substitution item has not been submitted within said 35 Day period,
or wherever the submission of a proposed substitution material or equipment has
been judged to be unacceptable by the ENGINEER, the CONTRACTOR shall provide
the material or equipment indicated in the Contract Documents.

The CONTRACTOR shall certify by signing the form that the list of paragraphs on the form
are correct for the proposed substitution.

The ENGINEER will evaluate each proposed substitution within a reasonable period of
time.

As applicable, no shop drawing submittals shall be made for a substitution item nor shall
any substitution item be ordered, installed, or utilized without the ENGINEER'S prior
written acceptance of the CONTRACTOR'S "Substitution Request Form."

The ENGINEER will record the time required by the ENGINEER in evaluating substitutions
proposed by the CONTRACTOR and in making changes by the CONTRACTOR in
the Contract Documents occasioned thereby.
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The CONTRACTOR's application shall address the following factors which will be considered
by the ENGINEER in evaluating the proposed substitution:

Whether the evaluation and acceptance of the proposed substitution will prejudice the
CONTRACTOR's achievement of Substantial Completion on time.

Whether acceptance of the substitution for use in the WORK will require a change in any
of the Contract Documents to adapt the design to the proposed substitution.

Whether incorporation or use of the substitution in connection with the WORK is subject
to payment of any license fee or royalty.

Whether all variations of the proposed substitution from the items originally specified are
identified.

Whether available maintenance, repair, and replacement service are indicated. The
manufacturer shall have a local service agency (within 50 miles of the site) which
maintains properly trained personnel and adequate spare parts and is able to respond
and complete repairs within 24 hours.

Whether an itemized estimate is included of all costs that will result directly or indirectly
from acceptance of such substitution, including cost of redesign and claims of other
contractors affected by the resulting change.

Whether the proposed substitute item meets or exceeds the experience and/or
equivalency requirements listed in the appropriate technical specifications.

Without any increase in cost to the OWNER, the CONTRACTOR shall be responsible for and
pay all costs in connection with proposed substitutions and of inspections and testing of
equipment or materials submitted for review prior to the CONTRACTOR's purchase
thereof for incorporation in the WORK, whether or not the ENGINEER accepts the
proposed substitution or proposed equipment or material. The CONTRACTOR shall
reimburse the OWNER for the charges of the ENGINEER for evaluating each proposed
substitution.

PART 2 -- PRODUCTS (NOT USED)

PART 3 -- EXECUTION (NOT USED)

- END OF SECTION -
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SECTION 01 71 13 - MOBILIZATION

PART 1 -- GENERAL
1.1 GENERAL

CONTRACTOR shall mobilize as required for the proper performance and completion of the
WORK and in accordance with the Contract Documents.

Mobilization shall include at least the following items:

Moving onto the Site and importing equipment necessary for the first month of operations.
Establishing fire protection system.

Developing construction water supply.

Providing on-Site sanitary facilities and potable water facilities.

Arranging for and erection of CONTRACTOR's WORK and storage yards.

Obtaining required permits.

Having OSHA required notices and establishing safety programs.

Submitting initial submittals.

PART 2 -- PRODUCTS (NOT USED)

PART 3 -- EXECUTION (NOT USED)

- END OF SECTION —
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SECTION 01 77 00 - PROJECT CLOSEOUT

PART 1 -- GENERAL
1.1 FINAL CLEANUP

The CONTRACTOR shall promptly remove from the vicinity of the completed WORK, all
rubbish, unused materials, concrete forms, construction equipment, and temporary
structures and facilities used during construction. Final acceptance of the WORK by the
OWNER will be withheld until the CONTRACTOR has satisfactorily performed the final
cleanup of the Site.

1.2 CLOSEOUT TIMETABLE

The CONTRACTOR shall establish dates for acceptance periods and on-site instructional
periods. Such dates shall be established not less than one week prior to beginning any of
the foregoing items, to allow the OWNER, the ENGINEER, and their authorized
representatives sufficient time to schedule attendance at such activities.

1.3 FINAL SUBMITTALS

The CONTRACTOR, prior to requesting final payment, shall obtain and submit the following
items to the ENGINEER for transmittal to the OWNER:

Written guarantees, where required.

Completed record drawings.

Bonds for WORK, maintenance, etc., as required.

Certificates of inspection and acceptance by local governing agencies having jurisdiction.

Releases from all parties who are entitled to claims against the subject project, property,
or improvement pursuant to the provisions of law.

1.4 MAINTENANCE AND GUARANTEE

The CONTRACTOR shall comply with the maintenance and guarantee requirements of the
OWNER and Rich County.

Rich County requires CONTRACTOR to provide 1-year warranty for roadwork. Any differential
settlement or other defects that develop with the North Cisco Road work shall be repaired
by the CONTRACTOR.

The OWNER will be responsible for sealing roadway cracks that develop within 4-years of
Project completion.

Replacement of earth fill or backfill, where it has settled below the required finish elevations,
shall be considered as a part of such required repair work, and any repair or resurfacing
constructed by the CONTRACTOR which becomes necessary by reason of such
settlement shall likewise be considered as a part of such required repair work unless the
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CONTRACTOR shall have obtained a statement in writing from the affected private owner
or public agency releasing the OWNER from further responsibility in connection with such
repair or resurfacing.

The CONTRACTOR shall make all repairs and replacements promptly upon receipt of written
order from the OWNER. If the CONTRACTOR fails to make such repairs or replacements
promptly, the OWNER reserves the right to do the WORK and the CONTRACTOR and its
surety shall be liable to the OWNER for the cost thereof.

1.5 BOND

The CONTRACTOR shall provide a bond to guarantee performance of the provisions provided
by the OWNER.

PART 2 -- PRODUCTS (NOT USED)

PART 3 -- EXECUTION (NOT USED)
- END OF SECTION -
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SECTION 02 22 00 - SITE CONDITIONS SURVEYS

PART 1 -- GENERAL
1.1 SUMMARY
The CONTRACTOR shall conduct thorough pre-construction and post-construction Site
conditions surveys of the entire Project. Site conditions surveys shall consist of
photographs, as-built records, and any other documentation that may be utilized to
compare pre and post-project conditions.

Topographic survey may be requested by the OWNER where need for proof of finished
elevations and or quantities are required.

The purpose of site condition survey is to provide all Project stakeholders including the
OWNER, CONTRACTOR, irrigators, and landowners with proof of satisfactory completion
of the WORK.

1.2 CONTRACTOR SUBMITTALS

Photographs and other data of the preconstruction conditions shall be submitted to the
ENGINEER for record purposes prior to, but not more than three weeks before,
commencement of any construction activities.

Except as otherwise indicated, post-construction topographic mapping shall be submitted to
the ENGINEER within 60 days of completing WORK.

A complete set of all photographs and survey data of the post-construction conditions shall be
completed and submitted prior to final inspection by the OWNER and ENGINEER.

PART 2 -- PRODUCTS (NOT USED)

PART 3 -- EXECUTION
3.1 PHOTOGRAPHS

CONTRACTOR, as a minimum, shall document pre- and post-construction conditions by
preparing photographic surveys of the following:

Roadways used to access the Site or haul materials and equipment to the Site.

Work areas, including actual work sites, materials processing and stockpiling areas,
access corridors, disposal areas, and staging areas.

Any work completed by other contractors at the Site that will be connected to or otherwise
affected by the WORK.

Driveways, sidewalks, and buildings which might be affected by the WORK.

TROUT UNLIMITED — NORTH EDEN CREEK CULVERT REPLACEMENT NOVEMBER 2024
SITE CONDITIONS SURVEYS PAGE 0222 00 -1



Supplement photographs with spot elevation surveys as required to thoroughly document the
original condition and location of existing features and facilities.

- END OF SECTION -
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SECTION 02 41 00 - DEMOLITION, SALVAGE, AND REHABILITATION

PART 1 -- GENERAL
1.1 SUMMARY

The CONTRACTOR shall demolish and reconstruct existing civil, landscaping and structural
facilities as indicated, in accordance with the Contract Documents.

1.2 COORDINATION

The CONTRACTOR shall carefully coordinate the WORK in areas where existing infrastructure
will be impacted by completion of the WORK and where existing facilities remain operational.
The WORK as indicated is not all inclusive, and the CONTRACTOR shall be responsible for
performing the reconstruction indicated plus that which can be reasonably inferred from the
Contract Documents as necessary to complete the Project. The Specifications and Drawings
identify the major facilities that shall be demolished and reconstructed, but existing utilities
such as water, chemicals, drainage, and electrical wiring are not necessarily shown.

The CONTRACTOR shall note that the Drawings used to indicate demolition and reconstruction
are based on record drawings of the existing facilities. These record drawings have been
reproduced to show existing conditions and to clarify the scope of WORK as much as
possible. Prior to bidding, the CONTRACTOR shall conduct a comprehensive survey at the
Site to verify the correctness and exactness of the Drawings, the scope of WORK, and the
extent of existing utilities.

While demolition and reconstruction are being performed, the CONTRACTOR shall provide
adequate access for the continued operation and maintenance of private property and
adjacent utilities. The CONTRACTOR shall erect and maintain fences, warning signs,
barricades, and other devices around the reconstruction as required for the protection of the
CONTRACTOR's employees, the public, private land owner’s, and utility workers. The
CONTRACTOR shall remove such protection when reconstruction activities are complete, or
as work progresses, or when directed by the ENGINEER.

1.3 CONTRACTOR SUBMITTALS

Demolition and reconstruction activities and procedures, including operational sequence, shall be
submitted to the ENGINEER for approval. The procedures shall provide for safe conduct of
the WORK, careful removal and disposition of materials and equipment, protection of existing
facilities which are to remain undisturbed, coordination with existing facilities to remain in
service, and timely disconnection and reconnection of utility services. The procedures shall
include a detailed description and time schedule of the methods and equipment to be used
for each operation and the sequence of operation. A storage plan for salvaged items shall be
included.

1.4 DEMOLITION

Existing structures, equipment, piping, valves, utilities, and related appurtenances such as
anchors, supports, and hardware indicated or required to be demolished as part of the
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WORK shall be removed and disposed of unless otherwise indicated. Removal of buried
structures, utilities, and appurtenances includes the related excavation and backfill as
required. Removed items shall be disposed of offsite by the CONTRACTOR.

ltems to be removed include:

Item Description

6-foot diameter CMP culvert Demolish and remove existing 6-foot diameter
by 90-foot long CMP culvert through North
Cisco Road embankment.

North Cisco Road Pavement Demolish North Cisco Road pavement.
Pavement area to be demolished shall be kept
at a minimum and only as required for
excavations for the installation of the proposed
arch culvert.

1.5 RELOCATION

Items of existing equipment, piping, valves, electrical gear, instrumentation, utilities, and
appurtenances required to be relocated shall be removed without any degradation in
condition from that prior to removal. The CONTRACTOR shall be responsible to properly
safeguard the relocated items against damage and loss during removal, handling, storage,
and installation in the new location.

ltems to be relocated include:

Item Description

NA NA

1.6 REHABILITATION

Existing civil, landscaping, structural, architectural, mechanical, electrical, and instrumentation
WORK disturbed or damaged by reconstruction activities shall be repaired and rehabilitated
as indicated.

Damaged items shall be repaired or replaced with new items to restore items or surfaces to a
condition equal to and matching that existing prior to damage.

1.7 DISPOSAL

The CONTRACTOR shall be responsible for the offsite disposal of debris resulting from
reconstruction in compliance with local, state, and federal codes and requirements.
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PART 2 -- PRODUCTS (NOT USED)

PART 3 -- EXECUTION
3.1 GENERAL

The CONTRACTOR shall coordinate demolition and reconstruction WORK with the OWNER and
ENGINEER. Unless otherwise indicated, the CONTRACTOR shall be responsible for the
sequence of activities. WORK shall be performed in accordance with applicable safety rules
and regulations.

The CONTRACTOR shall verify that any utilities connected to structures, equipment, and facilities
to be removed, relocated, salvaged, replaced, or abandoned are rendered inoperable,
replaced with new utilities, or adequately bypassed with temporary utilities before proceeding
with demolition and reconstruction.

The CONTRACTOR shall take precautions to avoid damage to adjacent facilities and to limit the
WORK activities to the extent indicated. If reconstruction beyond the scope indicated is
required, the CONTRACTOR shall obtain approval from the ENGINEER prior to
commencing.

3.2 PROTECTION OF EXISTING FACILITIES

Before beginning any reconstruction, the CONTRACTOR shall carefully survey the existing
facilities and examine the Specifications and Drawings to determine the extent of
reconstruction and coordination with the WORK. Existing facilities not subject to
reconstruction shall be protected and maintained in accordance with Section 01 56 10 -
Protection of Existing Facilities. Damaged existing facilities shall be repaired to the previous
condition or replaced.

Persons shall be afforded safe passages around areas of demolition.

Structural elements shall not be overloaded. The CONTRACTOR shall be responsible for
shoring, bracing, or adding new supports as may be required for adequate structural support
as a result of WORK performed under this Section. The CONTRACTOR shall remove
temporary protection when the WORK is complete or when so authorized by the ENGINEER.

The CONTRACTOR shall carefully consider bearing loads and capacities before placement of
equipment and material on Site. In the event of any questions as to whether an area to be
loaded has adequate bearing capacity, the CONTRACTOR shall consult with the ENGINEER
prior to the placement of such equipment or material.

3.3 DEMOLITION, SALVAGE, AND RELOCATION

The Contract Documents indicate existing facilities to be demolished, salvaged, and/or relocated.
Auxiliary utilities including such services as water, chemicals, drainage, electrical wiring,
controls, and instrumentation are not necessarily indicated. The CONTRACTOR shall verify
the scope of the WORK to remove the equipment indicated; coordinate its shutdown,
removal, replacement, or relocation. The removal of existing facilities for demolition, salvage,
and relocation shall include the following requirements:
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Equipment supports, including concrete pads, baseplates, mounting bolts, and support
hangers, shall be removed. Damage to the existing structure shall be repaired as
indicated.

The area shall be thoroughly cleaned such that little or no evidence of the previous
equipment installation will remain.

Below-grade areas and voids resulting from demolition of structures shall be completely filled.
Fill and compaction shall be in accordance with Section 31 00 00 - Earthwork. After fill
and compaction, surfaces shall be graded to meet adjacent contours and to provide flow
to surface drainage structures, or as indicated.

The CONTRACTOR shall perform a functional test of existing equipment that is relocated and
reinstalled to ensure the equipment functions in the manner documented during the initial
inspection. The CONTRACTOR shall inform the ENGINEER in writing a minimum of 5 Days
prior to the functional testing in order for the OWNER and ENGINEER to witness the test. If,
in the opinion of the ENGINEER, the relocated equipment does not function in a satisfactory
manner, the CONTRACTOR shall make repairs and modifications necessary to restore the
equipment to its original operating condition at no additional cost to the OWNER.

3.4 REHABILITATION

The CONTRACTOR shall be responsible to rehabilitate those areas affected by its construction
activities.

When new piping is to be connected to existing piping, the existing piping shall be cut square and
ends properly prepared for the connection. Any damage to the lining and coating of the
existing piping shall be repaired. Dielectric insulating joints shall be installed at
interconnections between new and existing piping.

Where existing equipment, piping, and supports, electrical panels and devices, conduits, and
associated appurtenances are removed, the CONTRACTOR shall rehabilitate the affected
area such that little or no evidence of the previous installation remains. Openings in concrete
floors, walls, and ceilings from piping, conduit, and fastener penetrations shall be filled with
non-shrink grout and finished to match the adjacent area. Concrete pads, bases associated
with equipment, supports, and appurtenances shall be removed by chipping away concrete
and cutting any exposed reinforced steel and anchor bolts a minimum of 2-inches below
finished grade and be painted with epoxy paint. The area of concrete to be rehabilitated shall
be scored by saw cutting clean, straight lines to a minimum depth of 1.5-inches, and concrete
within the scored lines removed to a depth of 1.5-inches (or the depth of cover over
reinforcing steel, whichever is less). The area within the scored lines shall be patched with
non-shrink grout to match the adjacent grade and finish. Abandoned connections to piping
and conduits shall be terminated with blind flanges, caps, and plugs suited for the material,
type, and service of the pipe or conduit.

Where reconstruction activities damage the painting and coating of adjacent or nearby facilities,
the damaged areas shall be surface prepared and coated in accordance with Section 09 96
00 - Protective Coating to match the original painting and coating with a

TROUT UNLIMITED — NORTH EDEN CREEK CULVERT REPLACEMENT NOVEMBER 2024
DEMOLITION, SALVAGE, AND REHABILITION PAGE 0241 00-4



compatible system. Surfaces of equipment items that are to be relocated shall be prepared
and be coated in accordance with Section 09 96 00 - Protective Coating.

3.5 DISPOSAL

Demolition and removal of debris shall minimize interference with roads, streets, walks, and other
adjacent occupied or used faciliies which shall not be closed or obstructed without
permission from the OWNER. Alternate routes shall be provided around closed or obstructed
traffic ways.

Site debris, rubbish, and other materials resulting from reconstruction operations shall be legally
removed and disposed of. Structures and equipment to be demolished shall be cleaned prior
to demolition and the wash water properly disposed of. No trace of these structures shall
remain prior to placing of backfill in the areas from which structures were removed.

Refuse, debris, and waste materials resulting from demolition and clearing operations shall not be
burned.

3.6 OCCUPANCY AND POLLUTION CONTROL

Water sprinkling, temporary enclosures, chutes, and other suitable methods shall be used to limit
dust and dirt rising and scattering in the area. The CONTRACTOR shall comply with
government regulations pertaining to environmental protection.

Water shall not be used if it creates hazardous or objectionable conditions such as ice, flooding,
or pollution.

3.7 CLEANING

During and upon completion of WORK, the CONTRACTOR shall promptly remove tools and
equipment, surplus materials, rubbish, debris, and dust and shall leave areas affected by
WORK in a clean, approved condition.

Adjacent structures shall be cleaned of dust, dirt, and debris caused by reconstruction, as directed
by the ENGINEER or governing authorities, and adjacent areas shall be returned to condition
existing prior to start of WORK.

- END OF SECTION -
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SECTION 03 11 13 - CONCRETE FORMWORK

PART 1 -- GENERAL

1.1

A

1.2

1.3

SUMMARY

The CONTRACTOR shall design and furnish all concrete formwork, and associated
bracing, shoring, and supports for cast-in-place concrete, in accordance with the Contract
Documents.

CONTRACTOR SUBMITTALS

Furnish submittals in accordance with Section 01 33 00 - Contractor Submittals.

Manufacturer’s information. Manufacturer’s information demonstrating compliance with
requirements for the formwork materials, including:

1. Form ties and related accessories.

2. Form gaskets.

3. Form release agent, including NSF certification if not using mineral oil.

QUALITY CONTROL

Tolerances: The variation from required lines or grade shall not exceed 1/4-inch in 10-
feet, non-cumulative, and there shall be no offsets or visible waviness in the finished

surface. Other tolerances shall be within the tolerances of ACI 117 - Standard Tolerances
for Concrete Construction and Materials.

PART 2 -- PRODUCTS

2.1

A

B.

2.2

GENERAL

Form materials shall not adversely affect the concrete.

Forms shall be tight so as to prevent the loss of water, cement, and fines.
DESIGN

Design Responsibility. The CONTRACTOR shall assume full responsibility for the
adequate design of formwork:

1. The design of concrete forms and shoring shall comply with applicable local, state,
and Federal regulations.

Formwork Design. The following criteria shall be satisfied during the placement of
concrete, the subsequent vibration of the freshly-placed concrete, and the curing period
prior to the planned removal of the forms:
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2.3

C.

Forms shall be true in every respect to the required shape and size, shall conform to
the established alignment and grade, and shall be of sufficient strength and rigidity
to maintain their position and shape.

Forms shall be properly braced or tied together to maintain their position and shape.
If adequate foundation for shores cannot be secured, trussed supports shall be
provided.

Suitable and effective means shall be provided for holding adjacent edges and ends
of panels and sections tightly together and in accurate alignment so as to prevent
the formation of ridges, fins, offsets, or similar surface defects in the finished
concrete.

Chamfer Edges. Unless otherwise indicated, exterior corners in concrete members
shall be provided with 3/4-inch chamfers or be tooled to 0.5-inch radius. Re-entrant
corners in concrete members shall not have fillets unless otherwise indicated.

Clean-out Holes. Adequate clean-out holes shall be provided at the bottom of each
lift of forms. The size, number, and location of such clean-outs shall be as
acceptable to the ENGINEER.

Wall forms. Specific to the design of wall forms, the following additional criteria shall be

met:

1.

Gaskets. The forms shall be tight so as to prevent the loss of water, cement, and
fines. Specifically, the bottom of wall forms that rest on concrete footings or slabs
shall be provided with a gasket to prevent loss of fines and paste during placement
and vibration of concrete. Such gasket may be a 1.0- to 1.5-inch diameter
polyethylene rod held in position to the underside of the wall form.

Form Windows. Whenever concrete cannot be placed from the top of a wall form

in a manner that meets the requirements of the Contract Documents, form windows
shall be provided in the size and spacing needed to allow placement of concrete to

the requirements of Section 03 30 00 - Cast-in-Place Concrete. The size, number,

and location of such form windows shall be as acceptable to the ENGINEER.

Plywood, 5/8-inch and greater in thickness, may be fastened directly to studding if
the studs are spaced close enough to prevent visible deflection marks in the
concrete.

FORMWORK MATERIALS

Form Materials. Forms shall be smooth surface forms and shall be of the following

materials:
Concrete Element: Form Material:
Walls Steel, fiberglass, or plywood panel
Columns Steel, plywood or fiberglass
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Roof and floor Plywood

All other WORK Steel panels, fiberglass, plywood or tongue and groove lumber

Plywood. Plywood for concrete formwork shall be new, waterproof, synthetic resin
bonded, exterior type Douglas Fir or Southern Yellow Pine plywood manufactured
especially for concrete formwork, shall conform to the requirements of PS 1 —
Construction and Industrial Plywood, for Concrete Forms, Class |, and shall be edge
sealed. Wood forms for surfaces to be painted shall be Medium Density Overlaid
plywood, MDO Ext. Grade.

2. Steel. Steel leave-in-place forms shall not be used.

3. Lumber. Lumber shall be Douglas Fir or Southern Yellow Pine, construction grade
or better, in conformance with U.S. Product Standard PS 20 - American Softwood
Lumber Standard. Unless expressly accepted by the ENGINEER, lumber used for
forms, shoring, or bracing shall be new material.

FORM TIES

A. Standard-Application Form Ties.

1.

Form ties shall be provided with a plastic cone or other suitable means for forming a
conical hole to insure that the form tie may be broken off back of the face of the
concrete.

The maximum diameter of removable cones for rod ties or other removable form tie
fasteners having a circular cross-section shall not exceed 1.5 inches; and all such
fasteners shall be such as to leave holes of regular shape for reaming.

Form ties shall be Wrench Head Snap Tie by MeadowBurke; Snap-Ties by
Dayton/Richmond; or equal.

PART 3 -- EXECUTION

3.1

GENERAL

A. Safety. In addition to satisfying the design criteria listed above, the CONTRACTOR shall:

C.

1.

Provide worker protection from protruding reinforcement bars in accordance with
applicable safety codes.

Promptly remove from the WORK any formwork that is unsafe or inadequate in any
respect, and replace with formwork that is safe and adequate in all respects.

Quality and Availability. The quality and availability of forms shall be sufficient to permit
the required rate of progress in the WORK.

Quality Control & Bracing. The following quality control is required:
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1. The inspection of concrete formwork shall comply with applicable local, state, and
Federal regulations.

2. Plumb and string lines shall be installed before concrete placement and shall be
maintained during placement. Such lines shall be used by CONTRACTOR's
personnel and by the ENGINEER and shall be in sufficient number and properly
installed. During concrete placement, the CONTRACTOR shall continually monitor
plumb and string line form positions and immediately correct deficiencies.

D. Removal. All forms shall be removed, after the appropriate curing times have been
obtained, unless approved otherwise by the ENGINEER.

3.2 CONSTRUCTION
A. Vertical Surfaces:

1. Vertical surfaces of concrete members shall be formed, except where placement of
the concrete against the ground is indicated.

2. Notless than 1-inch of concrete shall be added to the indicated thickness of a
concrete member where concrete is permitted to be placed against trimmed ground
in lieu of forms. Permission to do this on other concrete members will be granted
only for members of comparatively limited height and where the character of the
ground is such that it can be trimmed to the required lines and will stand securely
without caving or sloughing until the concrete has been placed.

B. Construction Joints:

1. Concrete construction joints will not be permitted at locations other than those
indicated, except as may be acceptable to the ENGINEER.

2. When a second lift is placed on hardened concrete, special precautions shall be
taken in the way of the number, location, and tightening of ties at the top of the old
lift and bottom of the new to prevent any unsatisfactory effect whatsoever on the
concrete.

3. Pipe stubs and anchor bolts shall be set in the forms where required.
C. Form Ties

1. Embedded Ties: Holes left by the removal of form tie cones shall be reamed with
suitable toothed reamers so as to leave the surface of the holes clean and rough
before being filled with mortar. Wire ties for holding forms will not be permitted. No
form-tying device or part thereof, other than metal, shall be left embedded in the
concrete. Ties shall not be removed in such manner as to leave a hole extending
through the interior of the concrete members. The use of snap-ties that cause spalling
of the concrete upon form stripping or tie removal will not be permitted. If steel panel
forms are used, rubber grommets shall be provided where the ties pass through the
form in order to prevent loss of cement paste. Where metal rods extending through
the concrete are used to support or to strengthen forms, the rods shall remain
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3.3

3.4

3.5

embedded and shall terminate not less than 1-inch back from the formed face or faces
of the concrete.

REMOVAL OF FORMS

Careful procedures for the removal of forms shall be strictly followed, and this WORK
shall be done with care so as to avoid injury to the concrete. No heavy loading on
green concrete will be permitted.

For parts of the WORK not specifically mentioned herein, forms shall remain in place for
periods of time as recommended in ACI 347 - Guide to Formwork for Concrete.

REUSE OF FORMS

Forms may be reused only if in good condition and only if acceptable to the ENGINEER.
Light sanding between uses will be required wherever necessary to obtain uniform surface
texture on exposed concrete surfaces. Exposed concrete surfaces are defined as
surfaces which are permanently exposed to view. In the case of forms for the inside wall
surfaces of hydraulic/water retaining structures, unused tie rod holes in forms shall be
covered with metal caps or shall be filled by other methods acceptable to the ENGINEER.

MAINTENANCE OF FORMS

General Condition. Forms shall be maintained in good condition, particularly as to size,
shape, strength, rigidity, tightness, and smoothness of surface. Before concrete is placed,
the forms shall be thoroughly cleaned.

Form Oil. The form surfaces shall be treated with a non-staining mineral oil or other
lubricant acceptable to the ENGINEER. Any excess lubricant shall be satisfactorily
removed before placing the concrete. Care shall be exercised to keep oil off the surfaces
of steel reinforcement and other metal items to be embedded in concrete.

- END OF SECTION -
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SECTION 03 20 00 - REINFORCEMENT STEEL

PART 1 -- GENERAL

1.1

A.

1.2

1.3

SUMMARY

The CONTRACTOR shall provide reinforcement steel, accessories, and appurtenant
WORK, complete and in place, in accordance with the Contract Documents.

CONTRACTOR SUBMITTALS

Furnish submittals in accordance with Section 01 33 00 - Contractor Submittals.
Submittals shall be provided at the earliest possible date after receipt by the
CONTRACTOR of the Notice to Proceed.

Shop Drawings. Shop drawings shall be provided for reinforcement steel, showing the
details of the reinforcement steel which shall conform to ACI 315 - Details and Detailing
of Concrete Reinforcement, and the requirements herein. Shop drawings shall include
the following items:

1. Bending diagrams. The shop bending diagrams shall show the actual lengths of bars
to the nearest inch measured to the intersection of the extensions (tangents for bars
of circular cross section) of the outside surface.

2. Placement diagrams. Include bar placement diagrams. These diagrams shall also
clearly indicate the dimensions of splices and where they occur.

3. Bar Quantities. The quantity of bars shall be identified for each bar configuration.
QUALITY CONTROL

If requested by the ENGINEER, the CONTRACTOR shall furnish samples from each heat
of reinforcement steel in a quantity adequate for testing. Costs of initial tests will be paid
by the OWNER. Costs of additional tests if material fails initial tests shall be the
CONTRACTOR's responsibility.

PART 2 -- PRODUCTS

2.1

A.

REINFORCEMENT STEEL

Bar Reinforcement. Bar and spiral reinforcement shall conform to ASTM A 615 -
Deformed and Plain Billet - Steel Bars, for Grade 60 reinforcement unless otherwise
indicated.

Welded Wire Fabric (WWF). Welded wire fabric reinforcement shall conform to ASTM A
185 - Welded Steel Wire Fabric, Plain, for Concrete Reinforcement, and the details
indicated. Welded wire fabric with longitudinal wire of W4 size wire and smaller shall be
in flat sheets or in rolls with a core diameter of not less than 10-inches. Welded wire fabric
with longitudinal wires larger than W4 size shall be in flat sheets only.
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2.2

ACCESSORIES

Accessories shall include necessary chairs, slab bolsters, concrete blocks, tie wires, dips,
supports, spacers, and other devices to position reinforcement during concrete placement.

Bar supports. Bar supports shall meet the requirements of the CRSI Manual of Standard
Practice, including special requirements for supporting epoxy-coated reinforcing bars.

1.

Wire bar supports shall be CRSI Class 1 for maximum protection with a 1/8-inch
minimum thickness of plastic coating that extends at least 0.5-inch from the concrete
surface. Plastic shall be gray in color.

Concrete blocks (i.e. dobies) used to support and position reinforcement steel shall
have the same or higher compressive strength as required for the concrete in which
they are located. Wire ties shall be embedded in concrete block bar supports.

PART 3 -- EXECUTION

3.1

A

3.2

GENERAL

Reinforcement steel, welded wire fabric, couplers, and other appurtenances shall be
fabricated, and placed in accordance with the Building Code and the supplementary
requirements herein.

FABRICATION

General

1.

Reinforcement steel shall be accurately formed to the dimensions and shapes
indicated, and the fabricating details shall be prepared in accordance with ACI 315
and ACI 318 - Building Code Requirements for Reinforced Concrete, except as
modified by the Drawings. Bars shall be bent cold. Bars shall be bent per ACI 318.

The CONTRACTOR shall fabricate reinforcement bars for structures in accordance
with bending diagrams, placing lists, and placing drawings.

Fabricating Tolerances: Bars used for concrete reinforcement shall satisfy the following
fabricating tolerances:

Sheared Length

plus and minus 1-inch

Depth of Truss Bars

plus zero, minus 0.5-inch

Stirrups, ties, and spirals

plus and minus 0.5-inch

Other bends

plus and minus 1-inch
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3.3

PLACING

General. Reinforcement steel shall be accurately positioned as indicated and shall be
supported and wired together to prevent displacement, using annealed iron wire ties or
suitable clips at intersections. Tie wires shall be bent away from the forms in order to
provide the required concrete coverage. Reinforcement steel shall be supported by
concrete, plastic or metal support spacers, or metal hangers that are strong and rigid
enough to prevent any displacement of the reinforcement steel. Concrete dobies used to
support reinforcement steel shall be tied to the steel with wire ties that are embedded in
the blocks.

Limitations on Bar Supports. Limitations on the use of bar support materials shall be
as follows.

1. Concrete Dobies
a. Permitted at any location except where architectural finish is required.

b. Where concrete is to be placed on the ground, supporting concrete dobies shall
be used in sufficient numbers to support the bars without settlement, but in no
case shall such support be continuous.

2. Wire Bar Supports: permitted only at slabs over dry areas, interior dry wall surfaces,
and exterior wall surfaces.

3. Plastic Bar Supports: permitted at every location except on grade.

Placing Tolerances. Unless otherwise indicated, reinforcement placing tolerances shall
be within the limits in Section 7.5 of ACI 318 except where in conflict with the Building
Code.

Adjusting Bar Locations. Bars may be moved as necessary to avoid interference with
other reinforcement steel, conduits, or embedded items. If bars are moved more than one
bar diameter or enough to exceed the above tolerances, the resulting arrangement of bars
shall be as reviewed and accepted by the ENGINEER.

Additional Bars. Bars additional to those indicated that may be found necessary or
desirable by the CONTRACTOR for the purpose of securing reinforcement in position shall
be provided by the CONTRACTOR at its own expense.

Welded Wire Fabric (WWF).

1.  Welded wire fabric reinforcement placed over horizontal forms shall be supported on
slab bolsters. Slab bolsters shall be spaced not more than 30-inches on centers,
shall extend continuously across the entire width of the reinforcement mat, and shall
support the reinforcement mat in the plane indicated.

2. Welded wire fabric placed over the ground shall be supported on wired concrete
blocks (dobies) spaced not more than 3-feet on centers in any direction. The
construction practice of placing welded wire fabric on the ground and hooking into
place in the freshly placed concrete shall not be used.
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3.4

3.5

3.6

SPACING OF BARS
Clear Distances.

1. The clear distance between parallel bars (except in columns and between multiple
layers of bars in beams) shall be not less than the nominal diameter of the bars, nor
less than 1-1/3 times the maximum size of the coarse aggregate, nor less than one-
inch.

2.  Where reinforcement in beams or girders is placed in 2 or more layers, the clear
distance between layers shall be not less than one-inch.

3. Incolumns, the clear distance between longitudinal bars shall be not less than 1.5
times the bar diameter, nor less than 1.5 times the maximum size of the coarse
aggregate, nor less than 1.5-inches.

4. The clear distance between bars shall also apply to the distance between a contact
splice and adjacent splices or bars.

Bar Locations in Walls. When used to space the reinforcing bars from wall forms, the
forms and bars shall be located so that there is no deflection of the accessory when the
forms are tightened into position.

SPLICING

General. Splices shall only be used at locations indicated. When it is necessary to splice
at points other than where indicated, the character of the splice shall be as reviewed and
accepted by the ENGINEER. Unless otherwise indicated, dowels shall match the size
and spacing of the spliced bar.

Splice Class. The length of lap for reinforcement bars, unless otherwise indicated, shall
be in accordance with ACI 318, Section 12.15.1 for a Class B splice.

Columns. Splices in column spiral reinforcement, when necessary, shall be made by
welding or by a lap of 1.5 turns.

Welded Wire Fabric (WWF). Laps of welded wire fabric shall be in accordance with ACI
318. Adjoining sheets shall be securely tied together with No. 14 tie wire, one tie for each
2 running feet. Wires shall be staggered and tied in such a manner that they cannot slip.

BENDING OR STRAIGHTENING

Bending or Straightening: Reinforcement shall not be straightened or rebent in a
manner which will injure the material. Bars shall be bent or straight as indicated. Do not
use bends different from the bends indicated. Bars shall be bent cold, unless otherwise
permitted by the ENGINEER. No bars partially embedded in concrete shall be field-bent
except as indicated or specifically permitted by the ENGINEER.
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3.7 CLEANING AND PROTECTION

A. Reinforcement steel shall always be protected from conditions conducive to corrosion until
concrete is placed around it.

B. The surfaces of reinforcement steel and other metalwork to be in contact with concrete
shall be thoroughly cleaned of dirt, grease, loose scale and rust, grout, mortar, and other
foreign substances immediately before the concrete is placed. Where there is delay in
depositing concrete, reinforcement shall be reinspected and, if necessary, recleaned.

- END OF SECTION -
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SECTION 03 30 00 - CAST-IN-PLACE CONCRETE

PART 1 -- GENERAL

1.1

A.

1.2

1.3

mo o w »

M

r ©

SUMMARY

The CONTRACTOR shall provide cast-in-place concrete in accordance with the Contract
Documents.

DEFINITIONS

HYDRAULIC STRUCTURE. Environmental engineering concrete structures for the
containment, treatment, or transmission of water, wastewater, other fluids, or gases.

SPECIAL INSPECTOR. An independent inspector retained for the verification and testing
of the WORK.

STRUCTURAL CONCRETE. Structural concrete is all concrete not explicitly defined in
the Specifications as non-structural concrete.

REFERENCES. Unless noted otherwise, the latest version of each References is
applicable to the WORK.

ACI 117 — Standard Tolerance for Concrete Construction and Materials.

ACI 214 — Recommended Practice for Evaluation of Strength Test Methods.

ACI 301 — Structural Concrete.

ACI 304.2R — Guide to Placing Concrete by Pumping Methods.

ACI 306.1 — Cold Weather Concreting.

ACI 308 — Standard Practice for Curing Concrete.

ACI 309 — Consolidation of Concrete.

ACI 318 — Building Code Requirements for Structural Concrete.

ACI 350 — Code Requirements for Environmental Engineering Concrete Structures.
ASTM C 31 — Practices for Making and Curing Concrete Test Specimens in the Field.
ASTM C 33 — Concrete Aggregates.

ASTM C 94 — Ready Mixed Concrete.

ASTM C 127 — Test Method for Relative Density and Absorption of Coarse Aggregate.

ASTM C 128 — Test Method for Relative Density and Absorption of Fine Aggregate.
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ASTM C 136 — Test Method for Sieve Analysis of Fine and Coarse Aggregates.
ASTM C 143 — Test Method for Slump of Hydraulic Cement Concrete.

ASTM C 150 — Specification for Portland Cement.

A O TV O

ASTM C 156 — Test Method for Water Loss Through Liquid Membrane-Forming Curing
Compounds for Concrete.

S. ASTM C 157 — Test Method for Length Change of Hardened Hydraulic Cement Mortar
and Concrete.

T. ASTM C 192 — Practice for Making and Curing Concrete Test Specimens in the
Laboratory.

U. ASTM C 231 — Test Method for Air Content of Freshly Mixed Concrete by the Pressure
Method.

ASTM C 260 — Air Entraining Admixtures for Concrete.
. ASTM C 309 - Liquid Membrane-Forming Compounds for Curing Concrete.
ASTM C 494 — Chemical Admixtures for Concrete.

ASTM C 566 - Test Method for Total Moisture Content of Aggregate by Drying.

N < X = <

ASTM C 618 — Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for
Use in Concrete.

AA. ASTM C 1064 — Test Method for Temperature of Freshly Mixed Hydraulic-Cement
Concrete.

BB. ASTM C 1077 — Practice for Laboratories Testing Concrete and Concrete Aggregates
for use in Construction and Criteria for Laboratory Evaluation.

CC. ASTM C 1260 — Test Method for Potential Alkali Reactivity of Aggregate.

DD. ASTM C 1293 — Test Method for Determination of Length Change of Concrete Due to
Alkali-Silica Reaction.

EE. ASTM C 1567 — Test Method for Determining the Potential Alkali-Silica Reactivity of
Combinations of Cementitious Materials and Aggregate.

FF. ASTM D 2419 — Test Methods for Sand Equivalent Value of Soils and Fine Aggregate.
1.4 CONCRETE TYPES

A. General. Concrete used in the WORK shall be provided and tested according to the
requirements identified herein.

B. Concrete Types and Subtypes. The CONTRACTOR shall construct concrete elements
with the Concrete Type assigned to said elements. Each Concrete Type is considered a
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separate “class of concrete” as defined by ACI standards and shall be sampled and tested
as required to conform with the provisions herein.

C. Alternatives. Alternative Concrete Types may be used for an application upon approval
by the ENGINEER. The CONTRACTOR is not permitted to construct with an alternative
Concrete Type without receiving approval by the ENGINEER.

D. Standard Structural Concrete. The following table identifies the Types of standard
structural concrete used in the WORK:

Concrete Type Type of Structural Concrete Application

Type SR Standard Regular Mix Concrete items not indicated
otherwise in the Contract
Documents.

Type STS Standard Thick Section Mix For the following elements if

thickness is 12-inch and
greater: Walls, slabs on grade,
pavements, footings, and any
element defined as requiring
Type STS in the Contract
Documents.

E. Non-Structural Concrete. The types of non-structural concrete covered in this Section
are listed in the following table. Slabs, foundations, or other concrete members for
transformers, generators, or other large mechanical or electrical equipment shall not be
constructed with non-structural concrete.

Concrete Type of Non- Application
Type Structural
Concrete
Type SW Sitework Mix Minor concrete elements such as curbs, gutters,

catch basins, sidewalks, fence and guard post
embedment, underground duct bank encasement,
and other concrete appurtenant to electrical facilities
unless otherwise indicated.

1.5 CONTRACTOR SUBMITTALS
A. Furnish submittals in accordance with Section 01 33 00 — Contractor Submittals.
B. Materials. Test data relating to the cement, aggregate, and admixtures shall be less than

6 months old. Furnish submittals as required by the Contract Documents and the following
in accordance with ACI 301:
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1. Cement. Mill tests, including fineness, for each shipment of cement to be used.
2. Aggregates. Submit gradation test results for aggregate.

3. Admixtures. Admixture product data and certifications. Chloride ion content shall
be included.

C. Concrete Mix Designs: Prior to the WORK, the CONTRACTOR shall submit concrete
mix designs which identify the proportions and gradations of materials proposed for each
class and type of concrete. Costs of laboratory testing related to the submittal of mix
designs shall be CONTRACTOR'’s responsibility. Regardless of the age of the tests —
new trial tests or historical testing — tests shall be performed by an independent testing
laboratory acceptable to the ENGINEER. The concrete mix design is subject to rejection
by the ENGINEER.

D. Field Test Results: Submit field test results. When tests are conducted as performed by
a Special Inspector, the test results shall be certified by the Special Inspector.

E. Curing: Submit materials and methods for curing.

F. Temperature-Affected Concrete Work: If required by the ENGINEER, submit detailed
procedures for concrete work in hot or cold weather as required herein.

G. Delivery Tickets: Where ready-mix concrete is used, the CONTRACTOR shall furnish
delivery tickets at the time of delivery of each load of concrete. Each ticket shall show the
state-certified equipment used for measuring and the total quantities, by weight, of
cement, sand, each class of aggregate, admixtures, the amount of water in the aggregate
added at the batching plant, and the amount allowed to be added at the Site for the specific
design mix. In addition, each ticket shall state the mix number, total yield in cubic yards,
and the time of day, to the nearest minute, corresponding to the times when the batch was
dispatched, when it left the plant, when it arrived at the Site, when unloading began, and
when unloading was finished.

1.6 QUALITY CONTROL

A. General. Tests of the component materials and of the concrete are required to verify
compliance of the materials and mix designs to the Contract Documents and shall be
performed as indicated. Laboratory and field testing of materials and concrete shall be in
accordance to the standards identified herein. The standards listed in this Paragraph do
not contain all standards related to the quality control of the cast-in-place concrete.

B. Laboratory Standard. Laboratories testing concrete material components and mixes
shall meet ASTM C 1077.

C. Air Content. Air content of concrete shall be tested in accordance with ASTM C 231. Air
content shall be tested at the point of placement.

D. Aggregates.
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1. Testing for aggregate shall include sand equivalence, reactivity, organic impurities,
abrasion resistance, and soundness, according to ASTM C 33 and this Section of the
Specifications.

2. Aggregate testing shall be performed within 12 months of the start of construction
and every 12 months during construction to determine continued compliance.

E. Slump. Slump shall be tested in accordance with ASTM C 143.

F. Temperature. Temperature of concrete shall be tested in accordance with ASTM C 1064.

G. Curing of Test Specimens. Field-sampled concrete test specimens shall be handled
and cured in accordance with ACI C 31. Laboratory-cured concrete test specimens shall
be handled and cured in accordance with ACI C 192.

H. Sampling. Concrete for testing shall be furnished by the CONTRACTOR, and the
CONTRACTOR shall assist the ENGINEER in obtaining samples and disposal and
cleanup of excess material. Sacked cement shall be stored in such a manner so as to
permit access for inspection and sampling.

.  Compression Tests.

1. Compression test specimens for concrete shall be made in accordance with Section
9.2 of ASTM C 31. Specimens shall be 6-inches diameter by 12-inches tall cylinders.

2. Each set of specimens shall be a minimum of five (5) cylinders.

3. Sampling of concrete to collect test specimens for each class of concrete shall be as
follows.

a. Hydraulic Structures. Sampling for each class of concrete shall be in
accordance with ACI 350, Chapter 5, as follows:

1)  Not less than once a day for each class of concrete placed, nor less than:

2)  Once for each 100 yd? of each class of concrete placed each day, nor
less than:

3)  Once for each 5,000 ft? of slab or wall surface area placed each day.

b. Non-Hydraulic Structures. Sampling for each class of concrete shall be in
accordance with ACI 318, Chapter 5, as follows:

1)  Not less than once a day for each class of concrete placed, nor less than:

2)  Once for each 150 yd? of each class of concrete placed each day, nor
less than:

3)  Once for each 5,000 ft? of slab or wall surface area placed each day.

c. Minimum Sampling of Concrete. Notwithstanding the above criteria, at a
minimum, for a given class of concrete, sampling shall be adequate to provide
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samples, consisting of at least five (5) test specimens each, made from at least
five (5) randomly selected batches or from each batch if fewer than five (5)
batches are used.

d. Frequency of sampling may be changed at the discretion of the ENGINEER.

4. Compression tests shall be performed in accordance with ASTM C 39. One (1) test
cylinder shall be tested at 7 Days and two (2) test cylinders shall be tested at 28 Days.
The remaining cylinders will be held to verify test results, if needed.

J. Evaluation and Acceptance of Compressive Strength

1. Evaluation and acceptance of the compressive strength of concrete shall be in
accordance to ACI 318, Chapter 5, for non-hydraulic structures; or ACI 350, Chapter
5, for hydraulic structures; and the following:

2. If any concrete fails to meet both of the following requirements, immediate corrective
action shall be taken to increase the compressive strength for subsequent batches of
the type of concrete affected:

a. The arithmetic average of any three (3) strength tests equals or exceeds the
required minimum 28-day compressive strength, and;

b. No strength test falls below the minimum 28-day compressive strength by more
than 500 psi if the 28-day compressive strength is 5,000 psi or less; or more than
10-percent of the 28-day compressive strength is greater than 5,000 psi.

3. When required by the ENGINEER, a statistical analysis of compression test results
will be provided by the CONTRACTOR according to ACI 214. The standard deviation
of the test results shall not exceed 640 psi, when ordered at equivalent water content
as estimated by slump.

4. When the standard deviation of the test results exceeds 640 psi, the average strength
for which the mix is designed shall be increased by an amount necessary to satisfy
the statistical requirement that the probability of any test being more than 500 psi
below or the average of any three (3) consecutive tests being below the required
compressive strength is 1 in 100. The required average strength shall be calculated
by Criterion No. 3 of ACI 214 using the actual standard deviation.

5. Concrete that fails to meet the ACI requirements and these Specifications is subject to
removal and replacement.

K. Mix Design Tolerances:

1. Measurement of Water. The quantity of water entering the mixer shall be measured
by a suitable water meter or other measuring device of a type acceptable to the
ENGINEER and capable of measuring the water in variable amounts within a
tolerance of one (1) percent. The water feed control mechanism shall be capable of
being locked in position so as to deliver constantly any required amount of water to
each batch of concrete. A positive quick-acting valve shall be used for a cut-off in the
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water line to the mixer. The operating mechanism shall prevent leakage when the
valves are closed.

2. Measurement of Cement and Aggregate. The amount of cement and of each
separate size of aggregate entering into each batch of concrete shall be determined
by direct weighing equipment furnished by the CONTRACTOR and acceptable to
the ENGINEER. Weighing tolerances for the materials shall be a maximum of that

given below.
Material Percent of Total Weight
Cement 1
Aggregates 3
Admixtures 3

L. Construction Tolerances:

1. General. The CONTRACTOR shall set and maintain concrete forms and perform
finishing operations to ensure that the completed WORK is within tolerances.
Surface defects and irregularities are defined as finishes and are different from
tolerances. Tolerance is the permissible variation from lines, grades, or dimensions
indicated on the Drawings.

2. Permitted Tolerances. The following non-cumulative construction tolerances apply
to finished walls and slabs unless otherwise indicated in the following Table. Where
tolerances are not stated in the Specifications, permissible deviations will be in
accordance with ACI 117.

Item Tolerance

Variation of the constructed linear outline from the | In 10-feet: 1/4-inch;
established position in plan. In 20-feet or more: 1/2-inch

Variation from the level or from the grades | In 10-feet: 1/4-inch;
indicated. In 20-feet or more: 1/2-inch

Variation from plumb In 10-feet: 1/4-inch;
In 20-feet or more: 1/2-inch

Variation in the thickness of slabs and walls. Minus 1/4-inch;
Plus 1/2-inch

Variation in the locations and sizes of slabs and | Plus or minus 1/4-inch
wall openings

TROUT UNLIMITED — NORTH EDEN CREEK CULVERT REPLACEMENT NOVEMBER 2024
CAST-IN-PLACE CONCRETE PAGE 033000 -7



PART 2 -- PRODUCTS

2.1

A

B.

2.2

2.3

GENERAL

Materials for use in concrete shall comply with ACI 301 and the requirements herein.
Lithium additives shall not be used in concrete mix designs for water bearing structures.
Ready-mix concrete shall conform to the requirements of ASTM C 94.

CEMENT

General. Cement for use in concrete shall comply with ACI 301 and the following
requirements:

1. Cement for concrete that will contact potable water shall not be obtained from kilns
that burn metal rich hazardous waste fuel.

2. Cement reclaimed from cleaning bags or leaking containers shall not be used.
3. Cement shall be used in the sequence of receipt of shipments.

4. A single brand of cement shall be used throughout the WORK, and prior to its use,
the brand shall be accepted by the ENGINEER.

5. Cement that has become lumpy shall not be used.

Cement Type. Cement shall be standard brand portland cement conforming to ASTM C
150, for Type I/II.

Fineness. A minimum of 85 percent of cement by weight shall pass a 325 screen.

Test Reports. Certified mill test reports, including fineness, for each shipment of cement
to be used shall be submitted to the ENGINEER, if requested, regarding compliance with
the Specifications.

WATER

General. Water for mixing and curing shall be potable, clean, and free from objectionable
quantities of silty organic matter, alkali, salts, and other impurities. The water shall be
considered potable, for the purposes of this Section only, if it meets the requirements of
the local governmental agencies.

Agricultural water. Agricultural water with high total dissolved solids (greater than 1000
mg/lI TDS) shall not be used.
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24

2.5

26

AGGREGATE

General. Aggregates for use in concrete shall be obtained from pits acceptable to the
ENGINEER, shall be non-reactive, and shall conform to ASTM C 33.

Maximum Size. Maximum size of coarse aggregate shall be as indicated.
Lightweight Sand. Substituting lightweight sand for fine aggregate will not be permitted.

Coarse Aggregates. Coarse aggregates shall consist of clean, hard, durable gravel,
crushed gravel, crushed rock, or a combination thereof. The coarse aggregates shall be
prepared and handled in 2 or more size groups for combined aggregates with a maximum
size greater than 3/4-inch. When the aggregates are proportioned for each batch of
concrete, the 2 size groups shall be combined. When tested in accordance with ASTM C
33, the coarse aggregate shall show a loss not exceeding 42 percent after 500 revolutions
or 10.5 percent after 100 revolutions.

Fine Aggregates. Fine aggregates shall be natural sand or a combination of natural and
manufactured sand that is hard and durable. When tested in accordance with ASTM D
2419, the sand equivalency shall not be less than 75 percent for an average of 3 samples,
nor less than 70 percent for an individual test. Gradation of fine aggregate shall conform
to ASTM C 33 when tested in accordance with ASTM C 136 for the fineness modulus of
the sand used, including the optional grading in Section 6.2. The fineness modulus of
sand used shall not be over 3.1. When tested in accordance with ASTM C 33, the fine
aggregate shall produce a color in the supernatant liquid no darker than the reference
standard color solution.

Combined Aggregates. Combined aggregates shall be well graded from coarse to fine
sizes and shall be uniformly graded between screen sizes to produce concrete that has
optimum workability and consolidation characteristics. Where a trial batch is required for
a mix design, the final combined aggregate gradations will be established during the trial
batch process.

Ratio of Silica Release. When tested in accordance with ASTM C 33, the ratio of silica
released to reduction in alkalinity shall not exceed 1.0.

Soundness. When tested in accordance with ASTM C 33, the loss resulting after 5 cycles
of the soundness test shall not exceed 10 percent for fine aggregate and 12 percent for
coarse aggregate when using sodium sulfate.

Reactivity. Aggregates in the concrete mix shall not react to produce deterioration related
to Alkali-Silica Reaction (ASR). The aggregates shall comply with the requirements in the
Paragraph “Alkali-Silica Reactivity (ASR) of Aggregates” in this Section.

FLY ASH

Flyash for use in concrete shall be Class F and meet ASTM C 618.

ADMIXTURES

General. Admixtures for use in concrete shall comply with the following requirements:

TROUT UNLIMITED — NORTH EDEN CREEK CULVERT REPLACEMENT NOVEMBER 2024
CAST-IN-PLACE CONCRETE PAGE 033000 -9



Single Manufacturer. Admixtures shall be compatible and be furnished by a single
manufacturer capable of providing qualified field service representation.

Application and Use. Admixtures shall be used in accordance with manufacturer's
recommendations. If the use of an admixture is producing an inferior end result, the
CONTRACTOR shall discontinue use of the admixture.

Admixtures shall not contain thiocyanates nor more than 0.05 percent chloride ion,
and shall be non-toxic after 30 days.

ENGINEER’s Approval. All admixtures shall be approved by the ENGINEER prior
to use.

B. Air-entraining agents.

1.

2.

Agents shall meet the requirements of ASTM C 260.

The OWNER reserves the right, at any time, to sample and test the air-entraining
agent.

The air-entraining agent shall be added to the batch in a portion of the mixing water.

The solution shall be batched by means of a mechanical batcher capable of accurate
measurement.

C. Set controlling and water reducing admixtures:

1.

Admixtures shall conform to ASTM C 494. Normal range water reducer shall conform
to ASTM C 494, Type A. High range water reducer shall conform to ASTM C 494,
Type F or G. All admixtures shall be approved by the ENGINEER prior to use.

Admixtures may be added at the CONTRACTOR's option, subject to the
ENGINEER's approval, to control the set, effect water reduction, and increase
workability. The cost of adding an admixture shall be the CONTRACTOR's
responsibility.

The quantity of admixture used and the method of mixing shall be in accordance with
the manufacturer's instructions and recommendations.

Concrete shall not contain more than one water reducing admixture.

Concrete containing a set-controlling or water reducing admixture shall be first placed
at a location determined by the ENGINEER.

The required quantity of cement shall be used in the mix regardless of whether or not
an admixture is used.

Set controlling admixtures. Set controlling admixture may be either with or without
water-reducing properties. Admixture shall be appropriate for the air temperature at
time of placement.
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8. High range water reducing admixtures (HRWR Admixtures). High range water
reducer shall be added to the concrete after all other ingredients have been mixed
and initial slump has been verified. All admixtures shall be approved by the
ENGINEER prior to use.

a. Water reducer shall be considered as part of the mixing water when calculating
the water/cement ratio.

b. If the high range water reducer is added to the concrete at the Site, it may be
used in conjunction with the same water reducer added at the batch plant.
Concrete shall have a slump of 3-inches plus or minus 1/2-inch prior to adding
the high range water reducing admixture at the Site.

c. The high range water reducing admixture shall be accurately measured and
pressure injected into the mixer as a single dose by an experienced technician.
A standby system shall be provided and tested prior to each day's operation of
the primary system.

d. Concrete shall be mixed at mixing speed for a minimum of 70 mixer revolutions
or 5 minutes after the addition of the high range water reducer, unless
recommended otherwise by the manufacturer.

ALKALI-SILICA REACTIVITY (ASR) OF AGGREGATES

General. All aggregates used in the concrete mix designs shall generally be considered
non-reactive (innocuous) aggregate according to the requirements of ASTM C 1260 or
ASTM C 1567 and tested according to the requirements below.

Standard Aggregate Test. Fine and coarse aggregates to be used in all concrete shall
be evaluated individually and tested for alkali-aggregate reactivity, according to ASTM C
1260. The average expansion of the mortar bars for the fine aggregate test according to
ASTM C 1260 shall not exceed 0.10% at 16-days of immersion in a 1N NaOH solution.
Likewise, the average expansion of the mortar bars for the coarse aggregate test
according to ASTM C 1260 shall not exceed 0.10% at 16-days of immersion in a 1N NaOH
solution.

Subsequent Approach. If either of the aggregates do not pass the ASTM C 1260 test
requirements as described above, the CONTRACTOR shall provide the following:

1. Information to the ENGINEER that the proposed fine and course aggregate is the
best (i.e. least reactive) locally available material within 100-miles of the project site.

2. Inaddition, the CONTRACTOR shall provide testing of the proposed aggregates (fine
and course) along with approved mitigating additives (i.e. fly ash, class N pozzolan,
GGBF slag, silica fume or other approved additives) to the concrete mix design,
according to the requirements of ASTM C 1567 and the following requirements:

a. The concrete mix design parameters used in the ASTM C 1567 expansion test
shall be within the allowable ranges of mix design parameters as specified under
the Paragraph “Alkali-Silica Reactivity (ASR) of Aggregates” of this Section. After
16-days of immersion in a 1N NaOH solution, the average expansion of the three
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2.8

mortar bars shall not exceed 0.10% as measured according to ASTM C 1567
standards and protocol.

b. ASR tests on both the fine and course aggregate and concrete mix additives (i.e.

flyash, pozzolan, or other approved additives), sample bar preparation, testing and
all analytical methods shall meet the ASTM C 1567 testing procedural
requirements.

c. Alkali content of the cement in the proposed concrete mix design shall not be

greater than the alkali content of the cement used in the test samples.

d. Results of the ASR test show that expansion of the concrete sample is less than

0.10% at 16-days after the start of the expansion test procedure.

e. Test results shall be reported to the CONTRACTOR and Design Engineer at 7-

days, 11-days, and 16-days.

The Concrete Supplier is still actively mining and using aggregate from the same
representative portion of the aggregate pit from which the aggregate samples were
taken for testing.

Alternative Subsequent Approach. In lieu of the ASR testing above the aggregate may
be tested in accordance with the requirements of ASTM C 1293, meeting the following
requirements:

1.

The concrete mix design parameters used in the ASTM C 1293 expansion test shall
be within the allowable ranges of mix design parameters as specified under
Paragraph “Alkali-Silica Reactivity (ASR) of Aggregates” of this Section.

Alkali content of the cement in the proposed concrete mix design shall not be greater
than the alkali content of the cement used in the test samples.

Results of the test, in accordance with ASTM C 33, shall indicate less than 0.04%
expansion at 1-year for cement aggregate combinations to demonstrate aggregates
to be non-reactive.

Results of the test, in accordance with ASTM C 33, shall indicate less than 0.04%
expansion at 2-years for cement aggregate combinations with pozzolan or slag to
demonstrate aggregates to be non-reactive.

CURING MATERIALS

Curing Compounds. Curing compounds shall be resin-based, compliant with local VOC
requirements, and meet the following requirements:

1.

2.

Concrete curing compound shall be approved by the ENGINEER prior to use.

Regular curing compounds shall be white pigmented and conform to ASTM C 309,
Type 2, Class B. Sodium silicate compounds shall not be allowed.
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2.10

3. When curing compound must be removed for finishes or grouting, compounds shall
be a dissipating type meeting ASTM C 309, type 1 or 2, Class B.

Polyethylene sheets. Polyethylene sheet for use as concrete curing blanket shall be
white and shall have a nominal thickness of 6-mils. The loss of moisture when determined
in accordance with ASTM C 156, shall not exceed 0.055 grams per square centimeter of
surface.

Polyethylene-coated waterproof paper sheeting. Polyethylene-coated waterproof
paper sheeting for use as concrete curing blanket shall consist of white polyethylene
sheeting free of visible defects, uniform in appearance, have a nominal thickness of 2-
mils, and be permanently bonded to waterproof paper conforming to the requirements of
Federal Specification UU-B-790A — Building Paper, Vegetable Fiber (Kraft, Waterproofed,
Water Repellant and Fire Resistant). The loss of moisture, when determined in
accordance with ASTM C 156, shall not exceed 0.055 gram per square centimeter of
surface.

Polyethylene-coated burlap. Polyethylene-coated burlap for use as concrete curing
blanket shall be 4-mils thick with white opaque polyethylene film impregnated or extruded
into one side of the burlap. Burlap shall weigh not less than 9 ounces per square yard.
The loss of moisture, when determined in accordance with ASTM C 156, shall not exceed
0.055 grams per square centimeter of surface.

Curing Mats. Curing mats for use in Curing Method 6 below shall be heavy shag rugs or
carpets or cotton mats quilted at 4-inches on center. Curing mats shall weigh a minimum
of 12 ounces per square yard when dry.

Evaporation retardant. Evaporation retardant shall be a material such as Confilm by
BASF, Eucobar by Euclid Chemical Company, E-CON by L & M Construction
Chemicals, Inc., or equal.

MISCELLANEOUS MATERIALS

General. All miscellaneous materials shall be approved by the ENGINEER prior to use.
Joint Materials. Joints materials shall conform to Section 03 32 00 — Joints in Concrete.
CONCRETE MIX DESIGN REQUIREMENTS

General: Concrete shall be composed of cement, admixtures, aggregates, and water of
the qualities indicated. In general, the mix shall be designed to produce a concrete
capable of being deposited so as to obtain maximum density and minimum shrinkage, and
where deposited in forms, to have good consolidation properties and maximum
smoothness of surface. The aggregate gradations shall be formulated to provide fresh
concrete that will not promote rock pockets around reinforcing steel or embedded items.

Proportions: Exact proportions of individual mix components each concrete mix will be
determined in advance of the placement of that mix, and these proportions shall be
submitted to the ENGINEER for review.
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C. Adjustments to the Mix Design: The CONTRACTOR shall adjust the design mixes
whenever such change is necessary to secure the required strength, density, workability,
and surface finish. In addition, the CONTRACTOR may elect to decrease the
water/cement ratio to enhance the strength and shrinkage performance and/or add water
reducers, as required to achieve workability. Whether changes are performed to achieve
the requirements of the Specifications or performed to enhance workability, the
CONTRACTOR shall be entitled to no additional compensation because of such changes.
Any changes to the accepted concrete mix design shall be submitted to the ENGINEER
for review and is subject to testing in accordance with these Specifications.

D. Water/Cement Ratio W/C: The water/cement ratio indicated is for saturated-surface dry
condition of aggregate. Every Day, throughout the day, the water added to batches shall
be adjusted as required to account for changes in the total free moisture in the aggregates.
The total free moisture in the aggregates shall be determined as follows:

1. Total free moisture of aggregates shall be determined by subtracting both the
moisture absorbed by the fine aggregate (determined per ASTM C 128) and the
moisture absorbed by the coarse aggregate (determined per ASTM C 127) from the
total moisture content of all aggregate (determined by ASTM C 566).

E. Aggregate Composition: In mix designs for structural concrete, the percentage of fine
aggregate in total aggregate by weight shall be as indicated in the following table:

FINE AGGREGATE

Fineness Modulus Maximum Percent of Fine
Aggregate in Total
Aggregate, by Weight

2.7 orless 41
27028 42
281029 43
2.9t0 3.1 44
Over 3.1 The Fine Aggregate is Not

Permitted for use.

1. For non-structural concrete, the maximum percentage of fine aggregate of total
aggregate by weight shall not exceed 50.

F. Water Reducing Admixtures: No more than 14 ounces of water reducer per sack of
cement shall be used.

G. Trial Batches: If the preparation and testing of a trial batch is required to verify the
performance and quality of a concrete mix, then the CONTRACTOR shall prepare and
test a trial batch in conformance with the requirements herein.

H. Concrete Property Tables.
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General. Concrete mixes shall meet the criteria identified in the Concrete Property
Tables below.

Disclaimer. The CONTRACTOR is cautioned that the limiting parameters are not a
mix design. Admixtures may be required to achieve workability required by the
CONTRACTOR's construction methods and aggregates. The CONTRACTOR is
responsible for providing concrete with the required workability and strength.

Higher Quality Mixes. The CONTRACTOR is permitted to propose substitutions for
any given type or subtype of concrete to the ENGINEER for approval, and this may
include substitutions that will reduce the total number of mix types used in the WORK.
Notwithstanding any provision in the Specifications, only mix designs approved by the
ENGINEER can be used in the WORK.

CONCRETE PROPERTIES TABLE — STANDARD STRUCTURAL CONCRETE

Content, Ibs/cubic yard

(i.e up to 15 % max of cement

Mix Type: SR-1 STS
(Exterior Use) (Thick Sections)

Min 28 Day Compressive 4,500 4,500

Strength, psi (f'c)

Max Aggregate Size, in 1 1-1/2

Max Allowable Fly Ash Up to 120 Up to 120

(i.e up to 15 % max of cement

content) content)
Max Water/Cement Ratio, 0.42 0.42
by weight
Total Air Content, 45t07.5 45t07.5
percentage volume
Slump, in Without HRWR: Without HRWR:
3-in +/- 1-in 3-in +/- 1-in
With HRWR: With HRWR:
7-in +/- 2-in 7-in +/- 2-in

2.11  CONSISTENCY

A. General. The quantity of water in a batch of concrete shall be just sufficient, with a normal
mixing period, to produce a concrete that can be worked properly into place without
segregation and which can be compacted by vibratory methods to give the desired
density, impermeability, and smoothness of surface.
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Uniformity. The quantity of water shall be changed as necessary, with variations in the
nature or moisture content of the aggregates, to maintain uniform production of a desired
consistency.

Testing. The consistency of the concrete in successive batches shall be determined by
slump tests in accordance with ASTM C 143. The slumps shall be as indicated with the
concrete properties.

TRIAL BATCH AND LABORATORY TESTS

Since laboratory trial batches require 35 calendar days to complete, the CONTRACTOR
shall test a minimum of 2 mix designs for each class of concrete.

The CONTRACTOR shall only use a mix design for construction that has first met the trial
batch testing requirements.

1. Trial Batch Concrete Testing. Before placing any concrete, a testing laboratory
selected by the ENGINEER shall prepare a trial batch of each class of structural
concrete, based on the preliminary concrete mixes submitted by the CONTRACTOR.
During the trial batch the aggregate proportions may be adjusted by the testing
laboratory using the two coarse aggregate size ranges to obtain the required
properties. If one size range produces an acceptable mix, a second size range need
not be used. Such adjustments will be considered refinements to the mix design and
will not be the basis for extra compensation to the CONTRACTOR. Concrete shall
conform to the requirements of this Section whether the aggregate proportions are
from the CONTRACTOR's preliminary mix design or whether the proportions have
been adjusted during the trial batch process. The trial batch shall be prepared using
the aggregates, cement, and admixture proposed for the project. The trial batch
materials shall be of a quantity such that the testing laboratory can obtain 3 drying
shrinkage, and 6 compression test specimens from each batch.

Compressive Strength Testing. The determination of compressive strength will be
made by testing 6-inch diameter by 12-inch high cylinders; made, cured, and tested in
accordance with ASTM C 192 and ASTM C 39. Three compression test cylinders will be
tested at 7 Days and 3 at 28 Days. The average compressive strength for the 3 cylinders
tested at 28 Days for any given trial batch shall not be less than 125 percent of the
indicated compressive strength.

Sieve Analyses. A sieve analysis of the combined aggregate for each trial batch shall be
performed according to the requirements of ASTM C 136. Values shall be given for
percent passing each sieve.

READY-MIXED CONCRETE

At the CONTRACTOR'S option, ready-mixed concrete may be used if it meets the
requirements as to materials, batching, mixing, transporting, and placing indicated herein
and is in accordance with ASTM C 94, including the following supplementary
requirements.
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Ready-mixed concrete shall be delivered to the WORK, and discharge shall be completed
within one hour after the addition of the cement to the aggregates or before the drum has
been revolved 250 revolutions, whichever occurs first.

Truck mixers shall be equipped with electrically-actuated counters by which the number
of revolutions of the drum or blades may be readily verified. The counter shall be the
resettable, recording type and shall be mounted in the driver's cab. The counters shall be
actuated at the time of starting mixers at mixing speeds.

Each batch of concrete shall be mixed in a truck mixer for not less than 70 revolutions of
the drum or blades at the rate of rotation designated by the manufacturer of equipment.
Additional mixing, if any, shall be at the speed designated by the manufacturer of the
equipment as agitating speed. Materials including mixing water shall be in the mixer drum
before actuating the revolution counter for determining the number of revolutions of
mixing.

Truck mixers and their operation shall be such that the concrete throughout the mixed
batch as discharged is within acceptable limits of uniformity with respect to consistency,
mix, and grading. If slump tests taken at approximately the 1/4 and 3/4 points of the load
during discharge give slumps differing by more than one-inch when the required slump is
3-inches or less, or if they differ by more than 2-inches when the required slump is more
than 3-inches, the mixer shall not be used on the WORK unless the causative condition is
corrected and satisfactory performance is verified by additional slump tests. Mechanical
details of the mixer, such as water measuring and discharge apparatus, condition of the
blades, speed of rotation, general mechanical condition of the unit, and clearance of the
drum, shall be checked before a further attempt to use the unit will be permitted.

Each batch of ready-mixed concrete delivered to the Site shall be accompanied by a
delivery ticket that is furnished to the ENGINEER in accordance with the Paragraph
"Delivery Tickets" of this Section.

The use of non-agitating equipment for transporting ready-mixed concrete will not be
permitted. Combination truck and trailer equipment for transporting ready-mixed concrete
will not be permitted. The quality and quantity of materials used in ready-mixed concrete
and in batch aggregates shall be subject to continuous inspection at the batching plant by
the ENGINEER.

PART 3 -- EXECUTION

3.1

mo o w »

PROPORTIONING AND MIXING

Proportioning: Proportioning of the mix shall conform to ACI 301.

Mixing: Mixing shall conform to ACI 301.

Slump: Slumps shall be as indicated.

Cement: The cement shall be suitably protected from exposure to moisture until used.

Retempering: Retempering of concrete that has partially hardened shall not be
permitted.
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3.2

PREPARATION OF EARTH SURFACES FOR CONCRETING

General: Earth surfaces to receive concrete directly shall be thoroughly wetted by
sprinkling prior to the placing of any concrete, and these surfaces shall be kept moist by
frequent sprinkling up to the time of placing concrete thereon. The surface shall be free
from standing water, mud, and debris at the time of placing concrete.

Joints in Concrete: Construction joints are defined as concrete surfaces upon which or
against which concrete is to be placed but placement of concrete has been stopped or
interrupted and the ENGINEER has determined that the new concrete cannot be
incorporated integrally with the concrete previously placed. The surfaces of horizontal
joints shall be given a compacted, roughened surface for good bonding. Except where
the Drawings call for joint surfaces to be coated, the joint surfaces shall be cleaned of
laitance, loose or defective concrete, foreign material, and be roughened to a minimum
1/4-inch amplitude.  Such cleaning and roughening shall be accomplished by
hydroblasting or sandblasting (exposing aggregate) followed by thorough washing. Pools
of water shall be removed from the surface of construction joints before the new concrete
is placed.

Placing Interruptions: When placing of concrete is to be interrupted long enough for the
concrete to take a set, the working face shall be given a shape by the use of forms or other
means that will secure proper union with subsequent WORK; provided that construction
joints shall be made only where acceptable to the ENGINEER.

Acceptable by Engineer: No concrete shall be placed until formwork, installation of parts
to be embedded, reinforcement steel, and preparation of surfaces involved in the placing
have been completed and accepted by the ENGINEER at least 4 hours before placement
of concrete.

Reinforcement and other Fully or Partially Embedded Items: Reinforcement, anchor
bolts, sleeves, inserts, and similar items shall be set and secured in the forms at locations
indicated on the Drawings or shown by Shop Drawings and shall be acceptable to the
ENGINEER before any concrete is placed. Accuracy of placement is the responsibility of
the CONTRACTOR.

Casting New Concrete Against Old: Where concrete is to be cast against old concrete
(defined as any concrete which is greater than 60 Days old), the surface of the old concrete
shall be thoroughly cleaned and roughened by hydroblasting or sandblasting to expose
aggregate. The joint surface shall be coated with an epoxy bonding agent unless
determined otherwise by the ENGINEER. This provision shall not apply to joints where
waterstop is provided.

Dewatering: No concrete shall be placed in any structure until water entering the space
to be filled with concrete has been properly cut off or has been diverted by pipes or other
means, and carried out of the forms, clear of the WORK. Unless explicitly accepted by
the ENGINEER as underwater concrete work, no concrete shall be deposited underwater
nor shall the CONTRACTOR allow still water to rise on any concrete until the concrete
has attained its initial set. Pumping or other necessary dewatering operations for
removing ground water, if required, shall be subject to review by the ENGINEER.
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Flowing Water: Water shall not be permitted to flow over the surface of any concrete in
such manner and at such velocity as will injure the surface finish of the concrete.

Corrosion Protection: Pipe, conduit, dowels, and other ferrous items required to be
embedded in concrete construction shall be so positioned and supported prior to
placement of concrete that there will be a minimum of 2-inches clearance between said
items and any part of the concrete reinforcement. Securing such items in position by
wiring or welding them to the reinforcement will not be permitted.

Cast in Place Installations: Openings for pipes, inserts for pipe hangers and brackets,
and anchors shall, where practicable, be provided during the placing of concrete.

Cleaning Prior to Placement: The surfaces of metalwork to be in contact with concrete
shall be thoroughly cleaned of dirt, grease, loose scale and rust, grout, mortar, and other
foreign substances immediately before the concrete is placed. Surfaces of forms and
embedded items that have become encrusted with dried grout from previous usage shall
be cleaned before the surrounding or adjacent concrete is placed.

HANDLING, TRANSPORTING, AND PLACING

General: Placing of concrete shall conform to the applicable portions of ACI 301 and the
requirements of this Section. No aluminum materials shall be used in conveying any
concrete.

Aluminum: Aluminum conduits for conveying the concrete shall not be permitted.

Non-Conforming WORK or Materials: Concrete which during or before placing is found
not to conform to the requirements indicated herein or which is of inferior quality shall be
subject to rejection by the ENGINEER.

Unauthorized Placement: No concrete shall be placed except in the presence of a duly
authorized representative of the ENGINEER.

Notice of Placement: The CONTRACTOR shall notify the ENGINEER in writing at least
24 hours in advance of placement of any concrete.

Placement in Forms: Concrete shall not be dropped through reinforcement steel or into
any deep form, nor shall concrete be placed in any form in such a manner as to leave
accumulation of mortar on the form surfaces above the placed concrete. In such cases,
means such as hoppers and, if necessary, vertical ducts of canvas, rubber, or metal shall
be used for placing concrete in the forms in a manner that it may reach the place of final
deposit without separation. As the WORK progresses, the concrete shall be vibrated and
carefully worked around the reinforcement. In addition to the above, the work shall
conform to the following requirements:

1. Sloped Slabs: Concrete placement in sloping slabs shall proceed uniformly from
the bottom of the slab to the top for the full width of the placement. The surface of
the slab shall be screeded in an up-slope direction.

2. Uniformity: Concrete shall be uniformly distributed within the form receiving
concrete during the process of depositing.
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3. Horizontal Displacement: In no case after depositing shall any portion be
displaced in the forms more than 6-feet in horizontal direction.

4. Visibility of WORK: Sufficient illumination shall be provided in the interior of forms
so that the concrete at the places of deposit is visible from the Inspector’s access.

5. Levelness: The surface of the concrete shall be level whenever a run of concrete
is stopped. For a level, straight joint on the exposed surface of walls, a wood strip
at least 3/4-inch thick shall be tacked to the forms on these surfaces. The concrete
shall be carried about 1/2-inch above the underside of the strip. About one hour
after the concrete is placed, the strip shall be removed and any irregularities in the
edge formed by the strip shall be leveled with a trowel and laitance shall be
removed.

G. Conveyor Belts and Chutes: Ends of chutes, hopper gates, and other points of concrete
discharge throughout the CONTRACTOR's conveying, hoisting, and placing system shall
be designed and arranged so that concrete passing from them will not fall separated into
whatever receptacle immediately receives it. Conveyor belts, if used, shall be of a type
acceptable to the ENGINEER. Chutes longer than 50-feet will not be permitted. Minimum
slopes of chutes shall be such that concrete of the indicated consistency will readily flow
in them. If a conveyor belt is used, it shall be wiped clean by a device operated in such a
manner that none of the mortar adhering to the belt will be wasted. Conveyor belts and
chutes shall be covered.

H. Temperature of Concrete: The temperature of concrete when it is being placed shall be
not more than 90 degrees F nor less than 50 degrees F. For sections less than 12-inches
thick the temperature of concrete when placed shall be not less than 55 degrees.

1. If required by ENGINEER, CONTRACTOR shall submit detailed procedures for
production, transportation, placement, protection, curing, and temperature monitoring
of concrete during hot or cold weather. The submittal shall include procedures to be
implemented upon abrupt changes in weather conditions or equipment failures.

2. CONTRACTOR shall not be entitled to additional compensation for satisfying the hot
weather placement or the cold weather placement requirements below.

I.  Hot Weather Concrete Work

1. Cement: If the temperature of the concrete is 85 degrees F or greater, the time
between introducing the cement into the aggregates and discharge shall not exceed
45 minutes.

2. Cooling: If concrete is placed when the weather is such that the temperature of the
concrete would exceed 90 degrees F, CONTRACTOR shall employ effective means
such as precooling of aggregates and using ice as mixing water or placing at night
as necessary to maintain the temperature of the concrete below 90 degrees F as it
is placed.

3. Curing: During the curing period, the maximum temperature decrease measured at
the surface of the concrete shall not exceed 50 degrees F in 24 hours nor 5 degrees
F in one hour.
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J. Cold Weather Concrete Work
1. General: Placement of concrete shall conform to ACI 306.1.

2. Preparation: Remove snow, ice, and frost from the surfaces, including
reinforcement, against which concrete is to be placed. Before beginning concrete
placement, thaw the subgrade to a minimum depth of 6-inches. Reinforcement and
embedded items shall be warmed to above 32 degrees F prior to concrete placement.

3. Minimal Heat: Concrete ingredients shall not be heated more than necessary to
prevent the temperature of the mixed concrete, as placed, from falling below the
minimum temperature criterion.

4. Temperature after Placement: Maintain the concrete temperature above 50 degrees
F for at least 72 hours after placement.

5. Curing: Curing in cold weather shall conform with the following criteria:

1)  Water curing of concrete may be reduced to 6 Days during periods when
the mean daily temperature in the vicinity of the Site is less than 40
degrees F; provided that during the prescribed period of water curing,
when temperatures are such that concrete surfaces may freeze, water
curing is temporarily discontinued.

2)  Concrete cured by an application of curing compound will require no
additional protection from freezing if the protection at 50 degrees F for 72
hours is obtained by means of approved insulation in contact with the
forms or concrete surfaces; otherwise the concrete shall be protected
against freezing temperatures for 72 hours immediately following 72
hours protection at 50 degrees F. Concrete cured by water shall be
protected against freezing temperatures for 72 hours immediately
following the 72 hours of protection at 50 degrees F.

3) Discontinuance of protection against freezing temperatures shall be such
that the drop in temperature of any portion of the concrete will be gradual
and will not exceed 40 degrees F in 24 hours. In the spring, when the
mean daily temperature rises above 40 degrees F for more than 3
successive Days, the required 72-hour protection at a temperature not
lower than 50 degrees F may be discontinued for as long as the mean
daily temperature remains above 40 degrees F; provided, that the
concrete shall be protected against freezing temperatures for not less
than 48 hours after placement.

4)  Where artificial heat is employed, special care shall be taken to prevent
the concrete from drying. Use of unvented heaters will be permitted only
when unformed surfaces of concrete adjacent to the heaters are
protected for the first 24 hours from an excessive carbon dioxide
atmosphere by application of curing compound; provided, that the use of
curing compound for such surfaces is otherwise permitted.
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3.4

3.5

3.6

PUMPING OF CONCRETE

General: If the pumped concrete does not produce satisfactory end results, the
CONTRACTOR shall discontinue the pumping operation and proceed with the placing of
concrete using conventional methods.

Pumping Equipment: Pumping equipment shall conform to the following requirements:

1. The pumping equipment shall have 2 cylinders and be designed to operate with one
cylinder in case the other one is not functioning. In lieu of this requirement, the
CONTRACTOR may have a standby pump on the Site during pumping.

2. The minimum diameter of the hose conduits shall be in accordance with ACI
304.2R.

3. Pumping equipment and hose conduits that are not functioning properly shall be
replaced.

Field Control: Concrete samples for slump, air content, and test cylinders will be taken
at the placement end of the hose.

ORDER OF PLACING CONCRETE

General - Construction Joints: The order of placing concrete in the WORK shall be
acceptable to the ENGINEER. To minimize the effects of shrinkage, the concrete shall be
placed in units as bounded by construction joints at the indicated locations.

Adjacent Placements:

1. General: The placing of units shall be done by placing alternate units in a manner
such that each unit placed shall have cured at least 5 Days for hydraulic structures
and 2 Days for all other structures before the contiguous unit or units are placed.

TAMPING AND VIBRATING

General. As concrete is placed in the forms or in excavations, it shall be thoroughly settled
and compacted throughout the entire depth of the layer which is being consolidated into a
dense, homogeneous mass, filling all corners and angles, thoroughly embedding the
reinforcement, eliminating rock pockets, and bringing only a slight excess of water to the
exposed surface of concrete.

Vibrators. Vibrators shall be Group 3 per ACI 309 — Consolidation of Concrete, high
speed power vibrators (8000 to 12,000 rpm) of an immersion type in sufficient number and
with at least one standby unit as required. Group 2 vibrators may be used only at specific
locations when accepted by the ENGINEER. Vibrators shall be provided in sufficient
numbers, with standby units as required, to accomplish the required results within 15
minutes after concrete of the prescribed consistency is placed in the forms. The vibrating
head shall not contact the surfaces of the forms. Care shall be taken not to vibrate
concrete excessively or to work it in any manner that causes segregation of its
constituents.
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C. Waterstops. Care shall be used in placing concrete around waterstops. The concrete
shall be carefully worked by rodding and vibrating to make sure that air and rock pockets
have been eliminated. Where flat-strip type waterstops are placed horizontally, the
concrete shall be worked under the waterstops by hand, making sure that air and rock
pockets have been eliminated. Concrete surrounding the waterstops shall be given
additional vibration over and above that used for adjacent concrete placement to assure
complete embedment of the waterstops in the concrete.

D. Walls. Concrete in walls shall be internally vibrated and at the same time worked with
suitable appliances, tamping bars, shovels, or forked tools until it completely fills the forms
or excavations and closes snugly against each surface. Subsequent layers of concrete
shall not be placed until the layers previously placed have been worked thoroughly.

3.7 FINISHING CONCRETE SURFACES

A. General: Surfaces shall be free from fins, bulges, ridges, offsets, honeycombing, or
roughness of any kind, and shall present a finished, smooth, continuous hard surface.

B. Tolerances: Allowable deviations from plumb or level and from the alignment, profiles,
and dimensions indicated are defined as tolerances and are indicated above. These
tolerances are to be distinguished from irregularities in finish as described herein.

C. Aluminum: Aluminum finishing tools shall not be used.
D. Formed Surfaces:

1. General: No treatment is required after form removal except for curing, repair of
defective concrete, and treatment of surface defects.

2. Basins and Exposed Walls: Formed surfaces of basins and exposed walls shall
conform to the following:

a. Surface holes larger than 1/2-inch in diameter or deeper than 1/4-inch are defined
as surface defects in basins and exposed walls.

E. Unformed Surfaces:

1. General: The following requirements apply to concrete surfaces that require
treatment after proper placement, including adequate vibration and tamping, and
form removal as necessary for the application of the treatment.

2. Top surfaces. Unformed top surfaces of slabs, floors, walls, and curbs shall be
brought to a uniform surface with suitable tools. Immediately after the concrete has
been screeded, it shall be treated with a liquid evaporation retardant. The retardant
shall be used again after each operation as necessary to prevent drying shrinkage
cracks.

3. The classes of finish for unformed concrete surfaces are defined as follows:
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a. Finish U1 - Sufficient leveling and screeding to produce an even, uniform surface
with surface irregularities not to exceed 3/8-inch. No further special finish is
required.

b. Finish U2 - After sufficient stiffening of the screeded concrete, surfaces shall be
float finished with wood or metal floats or with a finishing machine using float
blades. Excessive floating of surfaces while the concrete is plastic and dusting
of dry cement and sand on the concrete surface to absorb excess moisture will
not be permitted. Floating shall be the minimum necessary to produce a surface
that is free from screed marks and is uniform in texture. Surface irregularities
shall not exceed 1/4-inch. Joints and edges shall be tooled where indicated or
as determined by the ENGINEER.

c. Finish U3 - After the Finish U2 surface has hardened sufficiently to prevent
excess of fine material from being drawn to the surface, steel troweling shall be
performed with firm pressure such as will flatten the sandy texture of the floated
surface and produce a dense, uniform surface free from blemishes, ripples, and
trowel marks. The finish shall be smooth and free of irregularities.

d. Finish U4 - Trowel the Finish U3 surface to remove local depressions or high
points. In addition, the surface shall be given a light broom finish with brooming
perpendicular to drainage unless otherwise indicated. The resulting surface shall
be rough enough to provide a nonskid finish.

4. Finish Schedule. Unformed surfaces shall be finished according to the following

schedule:
UNFORMED SURFACE FINISH SCHEDULE
Area Finish

Grade slabs and foundations to be covered with U1
concrete or fill material
Floors to be covered with grouted tile or topping grout uz2
Water bearing slabs with slopes 10 percent and less U3
Water bearing slabs with slopes greater than 10 U4
percent
Slabs not water bearing u4
Slabs to be covered with built-up roofing uz2
Top surface of walls U3
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3.8

CURING

General: Concrete shall be cured for not less than 7 Days after placing, in accordance
with the methods indicated below for the different parts of the WORK. Curing in hot and
cold weather shall conform with additional criteria as defined in this Section.

Surface to be Cured Method

Unstripped forms 1
Wall sections with forms removed 6
Construction joints between footings and walls, and between floor 2
slab and columns

Encasement and ductbank concrete and thrust blocks 3
Concrete surfaces not specifically indicated in this Paragraph 4
Floor slabs on grade in hydraulic structures 5
Slabs not on grade 6
Silica Fume (Type SF) Concrete 7

Method 1: Wooden forms shall be wetted immediately after concrete has been placed
and shall be kept wet with water until removal. If steel forms are used the exposed
concrete surfaces shall be kept continuously wet until the forms are removed. If forms are
removed within 7 Days of placing the concrete, curing shall be continued in accordance
with Method 6 below.

Method 2: The surface shall be covered with burlap mats which shall be kept wet with
water for the duration of the curing period, until the concrete in the walls has been placed.
No curing compound shall be applied to surfaces cured under Method 2.

Method 3: The surface shall be covered with moist earth not less than 4 hours nor more
than 24 hours after the concrete is placed. Earthwork operations that may damage the
concrete shall not begin until at least 7 Days after placement of concrete.

Method 4: The surface shall be sprayed with a liquid curing compound.

1. Compound shall be applied in accordance with the manufacturer's printed instructions
at a maximum coverage rate of 200 square feet per gallon and in such a manner as
to cover the surface with a uniform film that will seal thoroughly.

2. Where the curing compound method is used, care shall be exercised to avoid damage
to the seal during the 7 Day curing period. If the seal is damaged or broken before
expiration of the curing period, the break shall be repaired immediately by the
application of additional curing compound over the damaged portion.
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3. Wherever curing compound has been applied by mistake to surfaces against which
concrete subsequently is to be placed and to which it is to adhere, compound shall
be entirely removed by wet sandblasting just prior to the placing of new concrete.

4. Curing compound shall be applied as soon as the concrete has hardened enough to
prevent marring on unformed surfaces and within 2 hours after removal of forms.
Repairs to formed surfaces shall be made within the 2 hour period; provided, however,
that any such repairs which cannot be made within the said 2 hour period shall be
delayed until after the curing compound has been applied. When repairs are to be
made to an area on which curing compound has been applied, the area involved shall
first be wet-sandblasted to remove the curing compound.

5. Atlocations where concrete is placed adjacent to a panel which has been coated with
curing compound, the panel shall have curing compound reapplied to an area within
6-feet of the joint and to any other location where the curing membrane has been
disturbed.

6. Prior to final acceptance of the WORK, visible traces of curing compound shall be
removed in such a manner that does not damage the surface finish.

F. Method 5:

1. Until the concrete surface is covered with curing compound, the entire surface shall
be kept damp by applying water using nozzles that atomize the flow so that the
surface is not marred or washed. The concrete shall be given a coat of curing
compound in accordance with Method 4 above. Not less than one hour nor more than
4 hours after the curing compound has been applied, the surface shall be wetted with
water delivered through a fog nozzle, and concrete-curing blankets shall be placed
on the slabs. The curing blankets shall be polyethylene sheet, polyethylene-coated
waterproof paper sheeting, or polyethylene-coated burlap. The blankets shall be laid
with the edges butted together and with the joints between strips sealed with 2-inch
wide strips of sealing tape or with edges lapped not less than 3-inches and fastened
together with a waterproof cement to form a continuous watertight joint.

2. The curing blankets shall be left in place during the 7 Day curing period and shall not
be removed until after concrete for adjacent WORK has been placed. If the curing
blankets become torn or otherwise ineffective, the CONTRACTOR shall replace
damaged sections. During the first 3 Days of the curing period, no traffic of any nature
and no depositing, temporary or otherwise, of any materials shall be permitted on the
curing blankets. During the remainder of the curing period, foot traffic and temporary
depositing of materials that impose light pressure will be permitted only on top of
plywood sheets 5/8-inch minimum thickness, laid over the curing blanket. The
CONTRACTOR shall add water under the curing blanket as often as necessary to
maintain concrete surfaces damp.

G. Method 6: This method applies to both walls and slabs.
1. The concrete shall be kept continuously wet by the application of water for a minimum

period of at least 7 Days beginning immediately after the concrete has reached final
set or forms have been removed.
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3.9

2. Until the concrete surface is covered with the curing medium, the entire surface shall
be kept damp by applying water using nozzles that atomize the flow so that the
surface is not marred or washed.

3. Heavy curing mats shall be used as a curing medium to retain the moisture during the
curing period. The curing medium shall be weighted or otherwise held substantially
in contact with the concrete surface to prevent dislodging by wind or any other causes.
Edges shall be continuously held in place.

4. The curing blankets and concrete shall be kept continuously wet by the use of
sprinklers or other means both during and after normal working hours.

5. Immediately after the application of water has terminated at the end of the curing
period, the curing medium shall be removed, the entire concrete surface shall be
wetted, and curing compound shall be immediately applied to the entire surface in
accordance with Method 4 above.

6. The CONTRACTOR shall dispose of excess water from the curing operation to avoid
damage to the WORK.

TREATMENT OF SURFACE DEFECTS

As soon as forms are removed, exposed surfaces shall be carefully examined and any
irregularities shall be immediately rubbed or ground in a satisfactory manner in order to
secure a smooth, uniform, and continuous surface. Plastering or coating of surfaces to
be smoothed will not be permitted. No repairs shall be made until after inspection by the
ENGINEER. In no case will extensive patching of honeycombed concrete be permitted.
Concrete containing minor voids, holes, honeycombing, or similar depression defects shall
be repaired as indicated below. Concrete containing extensive voids, holes,
honeycombing, or similar depression defects shall be completely removed and replaced.
Repairs and replacements shall be performed promptly.

Defective surfaces to be repaired shall be cut back from trueline a minimum depth of 1/2-
inch over the entire area. Feathered edges will not be permitted. Where chipping or
cutting tools are not required in order to deepen the area properly, the surface shall be
prepared for bonding by the removal of laitance and soft material, plus not less than 1/32-
inch depth of the surface film from hard portions by means of an efficient sandblast. After
cutting and sandblasting, the surface shall be wetted sufficiently in advance of shooting
with shotcrete or with cement mortar so that while the repair material is being applied, the
surfaces underneath will remain moist but not so wet as to overcome the suction upon
which a good bond depends. The material used for repair shall consist of a mixture of one
sack of cement to 3 cubic feet of sand. For exposed walls, the cement shall contain such
a proportion of Atlas white portland cement as is required to make the color of the patch
match the color of the surrounding concrete.

Holes left by tie-rod cones shall be reamed with suitable toothed reamers so as to leave
the surfaces of the holes clean and rough. Holes then shall be repaired in an approved
manner with dry-packed cement grout. Holes left by form-tying devices having a
rectangular cross section and other imperfections having a depth greater than their least
surface dimension shall not be reamed but shall be repaired in an approved manner with
dry-packed cement grout.
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3.10

3.11

3.12

Repairs shall be built up and shaped in such a manner that the completed WORK will
conform to the requirements of this Section, as applicable, using approved methods which
will not disturb the bond, cause sagging, or cause horizontal fractures. Surfaces of repairs
shall receive the same kind and amount of curing treatment as required for the concrete
in the repaired section.

PATCHING HOLES IN CONCRETE

Patching Small Holes

1.

Holes that are less than 12-inches in the least dimension and extend completely
through concrete members shall be filled.

Small holes in members that are water-bearing or in contact with soil or other fill
material shall be filled with non-shrink grout. Where a face of the member is exposed
to view, the non-shrink grout shall be held back 2-inches from the finished surface.
The remaining 2-inches shall then be patched according to the Article above entitled
"Treatment of Surface Defects."

Small holes through other concrete members shall be filled with non-shrink grout, with
exposed faces treated as above.

Patching Large Holes

1.

Holes which are larger than 12-inches in the least dimension shall have a keyway
chipped into the edge around the opening, unless a formed keyway exists. The holes
shall then be filled with concrete as indicated herein.

2. Holes which are larger than 24-inches in the least dimension and which do not have
reinforcing steel extending from the existing concrete, shall have reinforcing steel set
in grout in drilled holes. The reinforcing added shall match the reinforcing in the
existing wall unless indicated otherwise.

3. Large holes in members that are water bearing or in contact with soil or other fill shall
have a hydrophilic type waterstop material placed around the perimeter of the hole
unless there is an existing waterstop in place. The hydrophilic waterstop material and
execution shall be in conformance with Section 03 32 00 — Joints in Concrete.

JOINTS

1.

Execution of joints shall conform with Section 03 29 00 — Joints in Concrete.

PROTECTION OF CONCRETE

The CONTRACTOR shall protect concrete against injury or damage from excessive heat,
lack of moisture, overstress, or any other cause until final acceptance.

Particular care shall be taken to prevent the drying of concrete and to avoid roughening
or otherwise damaging the surface.
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C. Fresh concrete shall be protected from damage due to rain, hail, sleet, or snow. The
CONTRACTOR shall provide such protection while the concrete is still plastic and
whenever precipitation is imminent or occurring.

3.13 REJECTED CONCRETE

A. Any concrete found to be damaged, or which may have been originally defective, or which
becomes defective at any time prior to the final acceptance of the completed WORK, or
which departs from the established line or grade, or which, for any other reason, does not
conform to the requirements of the Contract Documents, shall be satisfactorily repaired or
removed and replaced with acceptable concrete.

- END OF SECTION -
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SECTION 03 32 00 - JOINTS IN CONCRETE

PART 1 -- GENERAL
1.1 SUMMARY

A. The CONTRACTOR shall provide adhesive resin systems, complete and in place, in
accordance with the Contract Documents.

B. The following adhesive systems are covered in this Section:

1. Adhesive resin systems for threaded rod anchors and/or reinforcing steel dowels. The
terms “adhesive anchors” and “drill and epoxy anchors” shall be recognized as
threaded rods and/or reinforcing steel dowels installed using an adhesive resin
system, which is governed by this Section.

1.2 SUMMARY

A. The CONTRACTOR shall provide adhesive resin systems, complete and in place, in
accordance with the Contract Documents.

1. When fresh concrete is placed against a hardened concrete surface, the joint between
the pours shall be defined as a construction joint.

2. Reinforcement typical to the slab exists across the joint.

3. Unless otherwise indicated, joints in water-bearing members shall be provided with a
waterstop and/or joint sealant groove of the shape indicated.

B. Crack Control Joints
1. The function of the control joint is to provide a weaker plane in the concrete where
shrinkage cracks would likely occur, and if in a water-bearing member, prevent water
seepage at the joint location. There are different alternatives that can achieve this
goal. The alternative(s) selected for the WORK is (are) provided in the Contract
Documents.
2. Reinforcement typical to the slab exists across the joint.

3. Unless otherwise indicated, joints in water-bearing members shall be provided with a
waterstop and/or joint sealant groove of the shape indicated.

1.3 CONTRACTOR SUBMITTALS

A. Furnish submittals in accordance with the requirements of Section 01 33 00 — Contractor
Submittals.

B. Shop Drawings
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1. Furnish placement drawings showing the location and types of joints for each
structure.

C. Manufacturer’s Information and Certificates

1. Furnish manufacturer’s information demonstrating compliance of the following with
the indicated requirements:

a. Waterstops.
b. Preformed joint filler
c. Backing rods
d. Bearing pads
e. Slip Dowels
2. Furnish written certification from the manufacturer, as an integral part of the shipping
form, that the material shipped to the Site meets or exceeds the indicated physical
property requirements.
3. Supplier certificates will not be accepted.

D. Welding Certification

1. Furnish copies of the waterstop welding certification by manufacturer or authorized
agent of the manufacturer.

2. Every person who is to be involved with waterstop installation shall be required to
have individual certification on file with the ENGINEER, stating that the named
individual is certified and trained to install waterstop in accordance with the
manufacturer’'s recommendations and specifications.

1.4 QUALITY CONTROL
A. Waterstops

1. Inspections.

a. Waterstop field joints shall be subject to inspection, and no such WORK shall be
scheduled or started without having made prior arrangements with the
ENGINEER for the required inspections.

b. Provide not less than 24 hours notice for the scheduling of such inspections.

c. Fieldjoints in waterstops shall be subject to inspection for misalignment, bubbles,
inadequate bond, porosity, cracks, offsets, and other defects that would reduce

the potential resistance of the material to water pressure at any point.

2. Inspections.
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a.

When tested, the tensile strength across the joints shall be at least 1,120 psi for
PVC waterstops

3. Defects. The following waterstop defects represent a partial list of defects which shall
be grounds for rejection:

a.

h.

Offsets at joints greater than 1/16 inch or 15 percent of material thickness at any
point, whichever is less.

Exterior cracking at the joint due to incomplete bond, which is deeper than 1/16
inch or 15 percent of material thickness at any point, whichever is less.

Any combination of offset or exterior cracking that will result in a net reduction in
the cross-section of the waterstop in excess of 1/16 inch or 15 percent of material
thickness at any point, whichever is less.

Misalignment of the joint which results in misalignment of the waterstop in excess
of 1/2 inch in 10 feet.

Porosity in the welded joint as evidenced by visual inspection.

Bubbles or inadequate bonding which can be detected with a penknife test. (If,
while prodding the entire joint with the point of a penknife, the knife breaks
through the outer portion of the weld into a bubble, the joint shall be considered
defective.)

Visible signs of separation when the cooled splice is bent by hand at any sharp
angle.

Evidence of burned material.

B. Joint Sealant.

1. Test specimens.

a.

The CONTRACTOR shall prepare adhesion and cohesion test specimens at
intervals of 5 Days while joint sealants are being installed.

The joint sealant material shall show no signs of adhesive or cohesive failure
when tested in accordance with the following procedure in laboratory and field
tests:

1)  Joint sealant specimen shall be prepared between 2 concrete blocks (1-
inch by 2-inch by 3-inch).

2)  Spacing between the blocks shall be one inch.
3)  Coated spacers (2-inch by 1-1/2-inch by 1/2-inch) shall be used to set and

hold joint sealant cross-sections of 1/2-inch by 2-inch with a width of one
inch.

TROUT UNLIMITED — NORTH EDEN CREEK CULVERT REPLACEMENT NOVEMBER 2024
JOINTS IN CONCRETE PAGE 033200 -3



4)  The joint sealant shall be cast and cured in accordance with the
manufacturer's recommendations, except that the curing period shall be
not less than 24 hours.

5)  Following the curing period, the gap between the blocks shall be widened
to 1-1/2 inches, and spacers shall be used to maintain this gap for 24 hours
prior to inspection for failure.

C. Construction Joint Sealant

1.

The CONTRACTOR shall prepare adhesion and cohesion test specimens at intervals
of 5 Days while sealants are being installed.

The sealant material shall show no signs of adhesive or cohesive failure when tested
in accordance with the following procedure in laboratory and field tests:

i) Sealant specimen shall be prepared between 2 concrete blocks (1-inch by 2-
inch by 3-inch).

ii) Spacing between the blocks shall be one inch.

iii) Coated spacers (2-inch by 1.5-inch by 0.5-inch) shall be used to set and hold
sealant cross-sections of 0.5-inch by 2-inch with a width of one inch.

iv) The sealant shall be cast and cured in accordance with the manufacturer's
recommendations, except that the curing period shall be not less than
24 hours.

V) Following the curing period, the gap between the blocks shall be widened to
1.5-inches, and spacers shall be used to maintain this gap for 24 hours prior
to inspection for failure.

PART 2 -- PRODUCTS

2.1 WATERSTOPS

A. PVC Waterstops

1.

Waterstops shall be extruded from an elastomeric polyvinyl chloride compound
containing the plasticizers, resins, stabilizers, and other materials necessary to meet
the indicated requirements of this Section.

No reclaimed or scrap material shall be used.

The CONTRACTOR shall obtain from the waterstop manufacturer and shall furnish
to the ENGINEER for review, current test reports and a written certification of the
manufacturer that the material to be shipped to the Site meets the physical
requirements as outlined in the U.S. Army Corps of Engineers Specification CRD-
C572-PVC Waterstops, and those indicated.
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4. When tested in accordance with the indicated test standards, the waterstop material
shall meet or exceed the following requirements:

Physical Property, Sheet Material Value ASTM Std
Tensile Strength-min, psi 2,000 D 638, Type IV
Ultimate Elongation-min, percent 350 D 638, Type IV
Low Temp Brittleness, max degrees F -35 D 746
Stiffness in Flexure, min, psi 600 D 747

Accelerated Extraction (CRD-C572)

Tensile Strength-min, psi 1,500 D 638, Type IV

Ultimate Elongation, min, percent 300 D 638, Type IV

Effect of Alkalis (CRD-C572)

Change in Weight, percent plus 0.25/minus 0.10 | --—--

Change in Durometer, Shore A plus and minus 5 D 2240

Finish Waterstop

Tensile Strength-min, psi 1,400 D 638, Type IV

Ultimate Elongation, min percent 280 D 638, Type IV

5. Flat strip and Center-Bulb Waterstops
a. Flat strip and center-bulb waterstops shall be manufactured such that at no place
shall the thickness of waterstops, including the center bulb type, be less than 3/8
inch.

b. The waterstop shall be provided with hog rings installed at 12 inches on centers
along the waterstop.

c. Shapes shall be as indicated, or as acceptable to the ENGINEER
B. Preformed Hydrophilic Waterstop
1. Hydrophilic (bentonite-free) waterstops shall be Hydro-Flex Waterstop as

manufactured by Henry Co., or Earthshield Type 23, as manufactured by JP
Specialties, or equal.
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2.2

2. The cross-sectional area of the waterstop shall not be less than 0.5-square inch.

3. Hydrophilic waterstop shall be the type that expands in the presence of water to form
a watertight joint seal without damaging the concrete in which it is cast.

4. The waterstop shall be manufactured from butyl rubber with hydrophilic properties.

5. The waterstop shall have a delay coating to inhibit initial expansion due to moisture
present in fresh concrete.

6. The minimum expansion ratio of modified chloroprene shall be not less than 2-to-1
volumetric change in distilled water at 70 degrees F (21 degrees C).

7. The bonding agent for hydrophilic waterstop shall be the manufacturer's
recommended adhesive for wet, rough concrete.

Other Waterstops

1.  When types of waterstops not listed above are indicated, they shall be subjected to
the same requirements as those listed in this Section.

JOINT SEALANT FOR WATER-BEARING JOINTS

The joint sealant shall be a polyurethane polymer designed for bonding to concrete which
is continuously submerged in water.

No material will be accepted which has an unsatisfactory history as to bond or durability
when used in the joints of water-retaining structures.

Joint sealant material shall meet the following requirements (73 degrees F and 5 percent
R.H.):

Work Life, minutes 45 -180
Time to Reach 20 Shore A Hardness (at 77 degrees F, 200 24 hours
gram quantity), max

Ultimate Hardness (ASTM D 2240, Shore A) 20-45
Tensile Strength (ASTM D 412), min 175 psi
Ultimate Elongation (ASTM D 412), minimum 400 percent
Tear Resistance (Die C, ASTM D 624), pounds per inch of 75

thickness, min

Color Light Gray
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D. Polyurethane sealants for waterstop joints in concrete shall conform to the following
requirements:

1.

Sealant shall be 2-part polyurethane with the physical properties of the cured sealant
conforming to or exceeding the requirements of ASTM C 920 — Elastomeric Joint
Sealant, or Federal Specification TT-S-0227 E(3) - Sealing Compound, Elastomeric
Type, Multicomponent, for Caulking, Sealing, and Glazing Buildings and Other
Structures, for 2-part material, as applicable.

For vertical joints and overhead horizontal joints, only "non-sag" compounds shall be
used, conforming to the requirements of ASTM C 920, Class 25, Grade NS, or Federal
Specification TT-S-0227 E(3), Type I, Class A.

For plane horizontal joints, use the self-leveling compounds meeting the requirements
of ASTM C 920 Class 25, Grade P, or Federal Specification TT-S-0227 E(3), Type .

For joints subject to either pedestrian or vehicular traffic, a compound providing non-
tracking characteristics and having a Shore A hardness range of 35 to 45 shall be
used.

Primer materials, if recommended by the sealant manufacturer, shall conform to the
printed recommendations of the manufacturer.

E. Sealant Manufacturers

1.

Sealants shall be PSI-270 as manufactured by Polymeric Systems Inc., Sikaflex
2C, as manufactured by Sika Corporation, or equal.

2.3  JOINT SEALER FOR NON-WATER BEARING JOINTS

A. Joint sealer for non-waterstop joints in concrete shall be a material that is composed of
special asphalts or similar materials blended with lubricating and plasticizing agents to
form a tough, durable mastic substance that:

1.

2.

Does not contain evaporating solvents, or volatile oils/lubricants,
Will tenaciously adhere to concrete surfaces,

Will remain permanently resilient and pliable,

Will not be affected by continuous presence of water,

Will not in any way contaminate potable water,

Will effectively seal the joints against moisture infiltration even when the joints are
subjected to movement from expansion and contraction.
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2.5

26

2.7

2.8

JOINT FILLER

Joint filler for expansion joints in waterholding structures shall be neoprene conforming to
ASTM D 1056, Type 2C5-E1.

Joint filler material in other locations shall be of the preformed non-extruding type,
constructed of cellular neoprene sponge rubber or polyurethane of firm texture.

Non-extruding and resilient-type preformed expansion joint fillers shall conform to the
requirements and tests set forth in ASTM D 1752 - Preformed Sponge Rubber and Cork
Expansion Joint Fillers for Concrete Paving and Structural Construction, for Type |, except
as otherwise indicated.

Neoprene Sponge. The sponge shall be neoprene, closed-cell, expanded, conforming

to ASTM D 1056 - Flexible Cellular Materials - Sponge or Expanded Rubber, Type 2C5-
E1.

BACKING ROD

The backing rod shall be an extruded closed-cell, polyethylene foam rod.

The rod material shall be compatible with the joint sealant material, and shall have a tensile
strength of not less than 40 psi and a compression deflection of approximately 25 percent

at 8 psi.

The rod shall be 1/8 inch larger in diameter than the joint width except that a one-inch
diameter rod shall be used for a 3/4-inch wide joint.

BEARING PAD

The bearing pad shall be neoprene conforming to ASTM D 2000 - Standard Classification
System for Rubber Products in Automotive Applications, BC 420, 40 durometer hardness,
unless otherwise indicated.

SLIP DOWELS

Slip dowels in joints shall be smooth epoxy-coated bars conforming to ASTM A 775 -
Epoxy Coated Reinforcing Steel Bars.

PVC TUBING

PVC tubing in joints shall be SDR 13.5, conforming to ASTM D 2241 - Poly (Vinyl Chloride)
(PVC) Pressure-Rated Pipe (SDR Series).

PART 3 -- EXECUTION

3.1

GENERAL - WATERSTOPS

A. Waterstops shall be embedded in the concrete across joints as indicated.
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3.2

Waterstops shall be fully continuous for the extent of the joint.

Splices necessary to provide such continuity shall conform to the printed instructions of
the waterstop manufacturer.

The CONTRACTOR shall take suitable precautions and provide means to support and
protect the waterstops during the progress of the WORK, and shall repair or replace any
waterstops damaged during progress of the WORK at no additional cost to the OWNER.

Waterstops shall be stored so as to permit free circulation of air around the waterstop
material.

When any waterstop is installed in the concrete on one side of a joint while the other
portion of the waterstop remains exposed to the atmosphere for more than 2 Days,
suitable precautions shall be taken to shade and protect the exposed waterstop from direct
rays of the sun during the entire exposure time until the exposed portion of waterstop is
embedded in concrete.

SPLICES IN PVC WATERSTOPS

Splices in PVC waterstops shall be performed by heat sealing the adjacent waterstop
sections in accordance with the manufacturer's printed recommendations.

It is essential that:
1. The material shall not be damaged by heat sealing.

2. The splices shall have a tensile strength of not less than 80 percent of the unspliced
material.

3. The continuity of the waterstop ribs and of its tubular center axis shall be maintained.
4. No edge welding will be accepted.

Butt joints of the ends of 2 identical waterstop sections may be made while the material is
in the forms.

Other Joints:

1. Joints with waterstops involving more than 2 ends to be jointed together, and joints
that involve an angle cut, alignment change, or the joining of 2 dissimilar waterstop
sections, shall be prefabricated prior to placement in the forms, allowing not less than
24-inch long strips of waterstop material beyond the joint.

2. Upon inspection and approval, such prefabricated waterstop joint assemblies shall be
installed in the forms and the ends of the 24-inch strips shall be butt-welded to the
straight run portions of waterstop in place in the forms.
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3.3

Where a centerbulb waterstop intersects and is jointed with a non-centerbulb waterstop,
care shall be taken to seal the end of the centerbulb, using additional PVC material if
needed.

JOINT CONSTRUCTION

Setting Waterstops:

1.

In order to eliminate faulty installation that may result in joint leakage, particular care
shall be taken as to the correct positioning of the waterstops during installation.

Adequate provisions shall be made to support and anchor the waterstops during the
progress of the WORK and to ensure proper embedment in the concrete.

The symmetrical halves of the waterstops shall be equally divided between the
concrete pours at the joints.

The center axis of the waterstops shall be coincident with the joint openings.

Thoroughly work the concrete in the vicinity of joints for maximum density and
imperviousness.

Waterstop Placement

1.

In placing waterstops in the forms, means shall be provided to prevent them from
being folded over by the concrete as it is placed.

Waterstops shall be held in place with light wire ties on 12-inch centers, which shall
be passed through hog rings at the edge of the waterstop and tied to the curtain of
reinforcing steel.

Horizontal waterstops, with their flat face in a vertical plane, shall be held in place with
continuous supports to which the top edge of the waterstop shall be tacked.

In placing concrete around horizontal waterstops with their flat face in a horizontal
plane, the concrete shall be worked under the waterstops by hand in order to avoid
the formation of air and rock pockets.

Waterstop in vertical wall joints shall terminate 6-inches from the top of the wall, where
such waterstop does not connect with any other waterstop and is not to be connected
to a future concrete placement.

Joint Location

1.

2.

3.

Construction joints and other types of joints shall be provided where indicated.
If not indicated, construction joints shall be provided at a 25-foot maximum spacing.

Where joints are indicated to be spaced greater than 40 feet apart, additional joints
shall be provided to maintain the 25-foot maximum spacing.
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4.

The location of joints, regardless of type, shall be submitted for acceptance by the
ENGINEER.

D. Joint Preparation

1.

Construction Joints: The surfaces of horizontal joints shall be given a compacted,
roughened surface for good bonding. Except where the Drawings call for joint
surfaces to be coated, the joint surfaces shall be cleaned of laitance, loose or
defective concrete, foreign material, and be roughened to a minimum of 1/4-inch
amplitude. Such cleaning and roughening shall be accomplished by hydroblasting or
sandblasting (exposing aggregate) followed by thorough washing. Pools of water
shall be removed from the surface of construction joints before the new concrete is
placed. The following is also required:

a. Special care shall be used in preparing concrete surfaces at joints where bonding
between 2 sections of concrete is required.

b. Unless otherwise indicated, such bonding shall be required at every horizontal
joint in walls.

Old Concrete: Where concrete is to be cast against old concrete (defined as any
concrete which is greater than 60 Days old), the surface of the old concrete shall be
thoroughly cleaned and roughened by hydroblasting or sandblasting to expose
aggregate. The joint surface shall be coated with an epoxy bonding agent unless
determined otherwise by the ENGINEER. This provision shall not apply to joints
where waterstop is provided.

E. Joints Sealant

1.

Crack control joints in water-bearing floor slabs and elsewhere as indicated shall be
provided with tapered grooves which shall be filled with a joint sealant, as indicated.

The material used to form the tapered grooves shall be left in the grooves until just
before the grooves are cleaned and filled with joint sealant.

After removing the forms from the grooves, laitance and fins shall be removed, and
the grooves shall be sand blasted.

The grooves shall be allowed to thoroughly dry, after which they shall be blown out
and immediately thereafter they shall be primed and filled with the construction joint
sealant.

No joint sealant shall be used without a primer. The primer and sealant shall be
placed strictly in accordance with the printed recommendations of the manufacturer,
taking special care to properly mix the sealant prior to application.

The sides of the sealant groove shall not be coated with bond breaker, curing
compound, or any other substance which would interfere with proper bonding of the
joint sealant.
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10.

11.

Care shall be used to completely fill the sealant grooves.

The joint sealant shall be installed by a competent waterproofing specialty contractor
with a successful record of performance in similar installations.

The joint sealant shall achieve final cure at least 7 Days before the structure is filled
with water.

Mixing

a. Catalyst-cured, 2-part materials shall be thoroughly and uniformly mixed, and

special care shall be taken to properly mix the sealer before its application.

b. Before any sealer is placed, the CONTRACTOR shall arrange to have workers
performing the WORK carefully instructed on the proper method of mixing and
application by a representative of the joint sealant manufacturer.

Failure to Cure

a. Any joint sealant that fails to fully and properly cure after the manufacturer's
recommended curing time for the conditions of the WORK shall be completely
removed, and the groove shall be thoroughly sandblasted to remove traces of
the uncured or partially cured sealant and primer.

b. The groove shall be re-sealed with the indicated joint sealant.

c. Costs of such removal, joint treatment, re-sealing, and appurtenant WORK shall
be the CONTRACTOR'’s responsibility as part of the WORK.

F. Hydrophilic Waterstop

1.

Where a hydrophilic waterstop is indicated, it shall be installed in accordance with the
manufacturer's instructions and recommendations except as may be modified in this
Section.

When requested by the ENGINEER, the CONTRACTOR shall arrange for the
manufacturer to furnish technical assistance in the field.

Hydrophilic waterstop shall only be used where complete confinement by concrete is
provided.

Hydrophilic waterstop shall not be used in expansion or contraction joints nor in the
first 6 inches of a non-intersecting joint.

Location

a. The hydrophilic waterstop shall be located as near as possible to the center of
the joint, and it shall be continuous around the entire joint.
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3.4

10.

b. The minimum distance from the edge of the waterstop to the face of the member
shall be 5 inches.

Placement

a. Where the thickness of the concrete member to be placed on the hydrophilic
waterstop is less than 12 inches, the waterstop shall be placed in grooves formed
or ground into the concrete.

b. The groove shall be at least 3/4 inch deep and 1-1/4 inches wide.

c. When placed in the groove, the minimum distance from the edge of the waterstop

to the face of the member shall be 2-1/2 inches.

Where a hydrophilic waterstop is used in combination with PVC waterstop, the
hydrophilic waterstop shall overlap the PVC waterstop for a minimum of 6 inches and
shall be adhered to PVC waterstop by a single component water-swelling sealant as
recommended by the manufacturer.

The hydrophilic waterstop shall not be installed where the air temperature falls below
the manufacturer's recommended range.

Preparation

a. The concrete surface under the hydrophilic waterstop shall be smooth and
uniform, and the concrete shall be ground smooth if needed.

b. Alternatively, the hydrophilic waterstop shall be bonded to the surface using an
epoxy grout that completely fills voids and irregularities beneath the waterstop
material.

c. Prior to installation, the concrete surface shall be wire brushed to remove any
laitance or other materials that may interfere with the bonding of epoxy.

Securing

a. The hydrophilic waterstop shall be secured in place with concrete nails and
washers at 12-inch maximum spacing.

b. The above requirement shall be in addition to the adhesive recommended by the

manufacturer.

CORRECTION OF DEFECTS

Waterstops. If inspections find waterstops to be defective, these joints shall be replaced
with material that passes inspection, and faulty material shall be removed from the Site
and destroyed.

- END OF SECTION -
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SECTION 03 60 00 - GROUT

PART 1 -- GENERAL

1.1 SUMMARY

A. The CONTRACTOR shall provide grout, complete and in place, in accordance with the
Contract Documents

B. Grout Types. The following types of grout are covered in this Section:

1.

2.

Non-Shrink Grout — Class |

Non-Shrink Grout — Class Il

1.2 CONTRACTOR SUBMITTALS

A. Furnish submittals in accordance with Section 01 33 00 - Contractor Submittals.

B. Manufacturer Information:

1.

2.

Certified testing lab reports for tests indicated herein.

Test results and service report from the field tests and the demonstration and training
session verifying the requirements indicated herein.

Certification that grouts used on the project contain no chlorides or other chemicals
that cause corrosion.

Manufacturer’s literature containing instructions and recommendations on the mixing,
handling, placement, curing, and appropriate uses for each type of grout used in the
WORK, and location of use.

Manufacturer’s certification that its non-shrink grout does not contain aluminum, zinc,
or magnesium powders as a method of expansion.

Submit manufacturer's written warranty as indicated herein.
Name and telephone number of grout manufacturer's representative who will give on-

Site service. The representative shall have at least one year of experience with the
indicated grouts.

1.3 QUALITY CONTROL

A. Field Tests

1.

Compression test specimens will be taken from the first placement of each type of
grout, and at intervals thereafter selected by the ENGINEER. The specimens will be
made by the ENGINEER or its representative.

Compression tests and fabrication of specimens for cement grout and cement based
non-shrink grout will be performed in accordance with ASTM C 1107 - Packaged Dry,
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Hydraulic-Cement Grout (Nonshrink), at intervals during construction selected by the
ENGINEER. A set of 3 specimens will be made for testing at 7 Days, 28 Days, and
each additional time period as appropriate.

Compression tests and fabrication of specimens for topping grout and concrete/grout
fill will be performed in accordance with Section 03 30 00 - Cast-in-Place Concrete,
at intervals during construction selected by the ENGINEER.

The cost of laboratory tests on grout will be paid by the OWNER except where test
results show the grout to be defective. In such case, the CONTRACTOR shall pay
for the tests, removal and replacement of Defective Work, and re-testing, all as part
of the WORK.

The CONTRACTOR shall assist the ENGINEER in obtaining specimens for testing
and shall furnish materials necessary for fabricating the test specimens.

B. Construction Tolerances: Construction tolerances shall be as indicated in Section 03 30
00 - Cast-in-Place Concrete, unless indicated otherwise.

1.4  SPECIAL CORRECTION OF DEFECTS PROVISIONS

A. Manufacturer's Warranty

1.

2.

Furnish one year warranty for WORK provided under this section.

Manufacturer's warranty shall not contain a disclaimer limiting responsibility to the
purchase price of products or materials.

PART 2 -- PRODUCTS

2.1 APPLICATION

A. Unless indicated otherwise, grouts shall be provided as listed below whether indicated on
the Drawings or not.

Application Type of Grout

Anchor bolts and reinforcing steel required to be set in Non-Shrink - Class |

grout in which the average working or operating

temperature will be over 100 degrees F or in high fire

risk areas.

Filling blockout spaces for embedded items such as Non-Shrink - Class |

railing posts, gate guide frames, etc. (Class Il where placement
time exceeds 20 min.)

Under precast concrete elements Non-Shrink - Class Il

Repair of holes and defects in concrete members which Non-Shrink - Class Il

are water bearing or in contact with soil or other fill

materials
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Any application not listed above, where grout is Non-Shrink Class I,
indicated unless specifically
indicated otherwise

2.2 CEMENT GROUT

A. Cement grout shall be composed of one part cement, 3 parts sand, and the minimum
amount of water necessary to obtain the desired consistency. Where needed to match
the color of adjacent concrete, white portland cement shall be blended with regular cement
as needed. The minimum compressive strength at 28 Days shall be 4000 psi.

B. Cement grout materials shall be as indicated in Section 03 30 00 - Cast-in-Place Concrete.

2.3 NON-SHRINK GROUTS (Cement-based)

A. General

1.

Cement-based non-shrink grout shall be a prepackaged, inorganic, fluid, non-gas
liberating, non-metallic, cement type grout requiring only the addition of water.
Cement from kilns burning metal-rich hazardous waste fuel shall not be used.

Manufacturer's instructions shall be printed on each bag or other container in which
the materials are packaged. The specific formulation for each class of non-shrink
grout shall be as recommended by the manufacturer for the particular application.

Grout shall not contain chlorides or additives that may contribute to corrosion.
Grout shall be formulated to be used at any consistency from fluid to plastic.

Cement-based non-shrink grout shall have the following minimum properties when
tested at a fluid consistency, at 28 Days:

a. Minimum tensile splitting strength of 500 psi per ASTM C 496 - Standard Test
Method for Splitting Tensile Strength of Cylindrical Concrete Specimens.

b. Minimum flexural strength of 1000 psi per ASTM C 580 - Standard Test Method
for Flexural Strength and Modulus of Elasticity of Chemical-Resistant Mortars,
Grouts, Monolithic Surfacings, and Polymer Concretes.

c. Minimum bond strength (concrete to grout) of 1900 psi per modified ASTM C 882
- Standard Test Method for Bond Strength of Epoxy-Resin Systems Used with
Concrete by Slant Shear.

B. Class | Non-Shrink Grout

1.

Class | non-shrink grout shall have a minimum 28 Day compressive strength of 5000
psi when mixed at a fluid consistency.

Class | non-shrink grout shall meet the requirements of ASTM C 1107, Grade B or C,
when mixed to fluid, flowable, and plastic consistencies.
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Grout shall have a maximum early age height change of 4.0 percent expansion, and
shall have no shrinkage (0.0 percent) in accordance with ASTM C 827 — Test Method
for Early Volume Change of Cementitious Mixtures. The grout when tested shall not
bleed or segregate at maximum allowed water.

Grout shall have no shrinkage (0.0 percent) and a maximum of 0.3 percent expansion
in the hardened state when tested in accordance with ASTM C 1090 - Test Method
for Measuring Changes in Height of Cylindrical Specimens from Hydraulic-Cement
Grout.

Furnish certification that the non-shrink property of grout is not based on gas
production or gypsum expansion.

Class I Non-Shrink Grout shall be Five Star Grout by Five Star Products, Sikagrout
212 by Sika Corporation, Premier by L&M Construction Chemicals; High-Flow
Grout by Euclid Chemical Company, CG 200 PC by Hilti, or approved equal.

C. Class Il Non-Shrink Grout

1.

Class Il non-shrink grout shall be a high precision, fluid, extended working time, grout.
The minimum 28-Day compressive strength shall be 7500 psi, when mixed at a fluid
consistency.

Grout shall have a maximum early age height change of 4.0 percent expansion, and
shall have no shrinkage (0.0 percent) in accordance with ASTM C 827.

Grout shall have no shrinkage (0.0 percent) and a maximum of 0.3 percent expansion
in the hardened state when tested in accordance with ASTM C 1090.

Class Il non-shrink grout shall have an extended working time of 30 minutes minimum
when mixed to a fluid consistency as defined in ASTM C 827 at temperature extremes
of 45 to 90 degrees F in accordance with ASTM C 1107.

Class Il non-shrink grout shall meet the requirements of ASTM C 1107, Grade B or C
when tested using the amount of water needed to achieve fluid consistency per ASTM
C 939.

The grout when tested shall not bleed or segregate at maximum allowed water
content.

Provide certification that its non-shrink property is not based on gas production or
gypsum expansion.

Class Il non-shrink grout shall be Masterflow 928 by Sika Corporation, Five Star
Fluid Grout 100 by Five Star Products, Crystex by L&M Construction Chemicals,
SikaGrout 328 by Sika Corporation; or approved equal.

24  TOPPING GROUT AND CONCRETE/GROUT FILL

A. Where fill is thicker than 3-inches, structural concrete, as indicated in Section 03 30 00 -
Cast-in-Place Concrete, may be used when accepted by the ENGINEER.

B. Grout for topping of slabs and concrete/grout fill for built-up surfaces of tank, channel, and
basin bottoms shall be composed of cement, fine aggregate, coarse aggregate, water,
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2.5

26

2.7

and admixtures proportioned and be mixed as indicated. Materials and procedures
indicated for normal concrete in Section 03 30 00 - Cast-in-Place Concrete, shall apply
unless indicated otherwise.

Topping grout and concrete/grout fill shall contain a minimum of 564 pounds of cement
per cubic yard with a maximum water cement ratio of 0.45.

Coarse aggregate shall be graded as follows:

U.S. Standard Sieve Size Percent By Weight Passing
1/2 in 100
3/8in 90-100
No. 4 20-55
No. 8 5-30
No. 16 0-10
No. 30 0

Final mix design shall be as determined by trial mix design as indicated in Section 03 30
00 - Cast-in-Place Concrete, except that drying shrinkage tests are not required.

Topping grout and concrete grout/fill shall contain air-entraining agent per Section 03 30
00 - Cast-in-Place Concrete.

Strength: Minimum compressive strength of topping grout and concrete/grout fill at 28
Days shall be 4000 psi.

CURING MATERIALS

Curing materials shall be in accordance with Section 03 30 00 - Cast-in-Place Concrete
and as recommended by the manufacturer of prepackaged grouts.

CONSISTENCY

The consistency of grouts shall be that necessary to completely fill the space to be grouted
for the particular application. Dry pack consistency is defined such that the grout is plastic
and moldable but will not flow. Where "dry pack" is called for in the Contract Documents,
it shall mean a grout of that consistency; the type of grout to be used shall be as indicated
herein for the particular application.

The slump for topping grout and concrete/grout fill shall be adjusted to match placement
and finishing conditions but shall not exceed 4-inches.

MEASUREMENT OF INGREDIENTS

Measurements for cement grout shall be made accurately by volume using containers.
Shovel measurements shall not be allowed.
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B. Prepackaged grouts shall have ingredients measured by means recommended by the
manufacturer.

PART 3 -- EXECUTION
3.1 PRODUCT DELIVERY, STORAGE AND HANDLING

A. Grout shall be stored in accordance with manufacturer's recommendations.
3.2 GENERAL

A. CONTRACTOR shall arrange for the manufacturer of prepackaged grouts to provide on-
Site technical assistance within 72 hours of request, as part of the WORK.

B. Grout shall not be placed until base concrete has attained its design strength, unless
authorized otherwise by the ENGINEER.

C. When cementitious grouts are used on concrete surfaces, the concrete surface shall be
saturated with water for 24 hours prior to placement. Upon completion of the saturation
period, excess water shall be removed with clean, oil free compressed air prior to grouting.
Concrete substrate shall not be wet prior to placement of epoxy grouts.

D. Surface preparation, curing, and protection of cement grout shall be in accordance with
Section 03 30 00 - Cast-in-Place Concrete. The finish of the grout surface shall match
that of the adjacent concrete unless otherwise indicated.

E. Surfaces that will be in contact with grout shall be free of dirt, loose rust, oil, wax, grease,
curing compounds, laitance, loose concrete, and other deleterious materials.

F. Shade the WORK from sunlight for at least 24 hours before and 48 hours after grouting.

G. Contact the grout manufacturer's representative for assistance on hot and cold weather
grouting techniques and precautions if applicable.

3.3 GROUTING PROCEDURES

A. General: Mixing, surface preparation, handling, placing, consolidation, curing, and other
means of execution for prepackaged grouts shall be done according to the instructions
and recommendations of the manufacturer.

B. Equipment, Tank, and Pipe Supports. Structural, equipment, tank, and piping support
bases shall be grouted, unless indicated otherwise.

1. The original concrete shall be blocked out or finished off a sufficient distance below
the plate to provide for a minimum one-inch thickness of grout or other thickness if
indicated.

2. After the base plate has been set in position at the proper elevation by steel wedges
or double nuts on the anchor bolts, the space between the bottom of the plate and
the original pour of concrete shall be filled with non-shrink-type grout through a
headbox of appropriate size. The mixture shall be of a fluid consistency and poured
continuously into the space between the plate and the base concrete. Forms for grout
shall be tight against retaining surfaces, and joints shall be sealed as recommended
by the grout manufacturer to be liquid-tight. Forms shall be coated as recommended
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by the grout manufacturer for easy form release. Where this method of placement is
not practical or where required by the ENGINEER, alternate grouting methods shall
be submitted for acceptance by the ENGINEER.

C. Drilled Anchors and Reinforcing Bars

1. General

a.

Drilled anchors and reinforcing bars shall be installed in strict accordance with
the manufacturer's instructions. Holes shall be roughened with a brush on a
power drill, and cleaned. Drilled anchors shall not be installed until the concrete
has reached the required 28 Day compressive strength. Anchors shall not be
loaded until the grout has reached its indicated strength in accordance with the
manufacturer's instructions.

The CONTRACTOR shall identify position of reinforcing steel and other
embedded items prior to drilling holes. Care shall be exercised in coring and
drilling to avoid damaging existing reinforcing or embedded items. Notify the
ENGINEER if reinforcing steel or other embedded items are encountered during
drilling. Take precautions as necessary to avoid damaging prestressing tendons,
electrical and communications conduit, and piping.

2. Cement Based Non-Shrink Grout

a.

In places of high temperature or fire hazard, anchor bolts shall be grouted in using
cement based non-shrink grout, Class I.

Unless otherwise indicated, embedment shall be sufficient to develop the ultimate
tensile strength of the anchor or reinforcing bar per the manufacturer's ICC report,
but shall not be less than 16 diameters for threaded rod or 24 diameters for
reinforcing or smooth bars.

When the bolt diameter is one-inch or less, the hole diameter should be a
minimum of 2-inches. When the bolt diameter is greater than one-inch, the hole
diameter should be at least twice the bolt diameter.

Drilled holes shall be saturated with water for not less than 24 hours before
installation of anchor/rod/rebar.

The non-shrink grout should be placed in the holes in a non-sag (trowelable)
consistency. The grout should be placed in the holes before the anchor and then
the anchor inserted and vibrated to ensure proper coverage.

D. Topping Grout and Concrete / Grout Fill

1. Mechanical, electrical, and finish WORK shall be completed prior to placement of
topping or concrete/grout fill. To ensure bonding to the base slab, the base slab shall
be given an exposed aggregate finish. Alternatively where accepted by the
ENGINEER, the base slab shall be given a roughened textured surface by a close-
spaced rake while the surface is green. After curing, high pressure washing shall
expose the aggregates and produce not less than a 3/16-inch amplitude roughness.
Jackhammers or chipping hammers shall not be used.
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The minimum thickness of grout topping and concrete/grout fill shall be one-inch.
Where the finished surface of concrete/grout fill is to form an intersecting angle of less
than 45 degrees with the concrete surface it is to be placed against, a key shall be
formed in the concrete surface at the intersection point. The key shall be a minimum
of 3-1/2 inches wide by 1-1/2 inches deep.

The base slab shall be thoroughly cleaned and wetted to saturated surface dry (SSD)
condition per the International Concrete Repair Institute (ICRI) -- Technical Guide for
Selecting and Specifying Concrete Surface Preparation for Sealers, Coatings, and
Polymer Overlays, prior to placing topping and fill. No topping concrete shall be
placed until the slab is completely free from standing pools or ponds of water. A thin
coat of neat cement grout shall be broomed into the surface of the slab just before
topping or fill placement. The neat cement grout shall not be allowed to dry before
topping placement. If it does dry, it must be immediately removed using wet stiff
brooms and reapplied. The topping and fill shall be compacted by rolling or thorough
tamping, brought to established grade, and floated. Grouted fill for tank and basin
bottoms where scraping mechanisms are to be installed shall be screeded by blades
attached to the revolving mechanism of the equipment in accordance with the
procedures outlined by the equipment manufacturer after the grout is brought to the
established grade. Coat surface with evaporation retardant as needed to prevent
plastic shrinkage cracks.

Topping grout placed on sloping slabs shall proceed uniformly from the bottom of the
slab to the top, for the full width of the placement.

The surface shall be tested with a straight edge to detect high and low spots which
shall be immediately eliminated. When the topping or fill has hardened sufficiently, it
shall be steel troweled to a smooth surface free from pinholes and other
imperfections. An approved type of mechanical trowel may be used as an assist in
this operation, but the last pass over the surface shall be by hand-troweling. During
finishing, no water, dry cement, or mixture of dry cement and sand shall be applied to
the surface.

As soon as topping or fill finishing is completed, coat surface with curing compound.
After the topping is set and sufficiently hard in clarifiers and where required by the
ENGINEER, the tank shall be filled with sufficient water to cover the entire floor for 14
days.

3.4 CONSOLIDATION

A. Grout shall be placed in such a manner, for the consistency necessary for each
application, to assure that the space to be grouted is completely filled.

3.5 CURING

A. Cement based grouts shall be cured per Section 03 30 00 - Cast-in-Place Concrete and
per the manufacturer's recommendations.

- END OF SECTION —
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SECTION 31 05 19 - GEOTEXTILES

PART 1 -- GENERAL

1.1 SUMMARY

A. The CONTRACTOR shall provide geotextiles, complete and in place, in accordance with
the Contract Documents.

B. Definitions: The following definitions apply to the WORK of this Section:

1.

2.

Fabric: Geotextile, a permeable geosynthetic comprised solely of textiles.

Minimum Average Roll Value (MinARV): Minimum of series of average roll values
representative of geotextile provided.

Maximum Average Roll Value (MaxARV): Maximum of series of average roll values
representative of geotextile provided.

Nondestructive Sample: Sample representative of finished geotextile, prepared for
testing without destruction of geotextile.

Overlap: Distance measured perpendicular from overlapping edge of one sheet to
underlying edge of adjacent sheet.

Seam Efficiency: Ratio of tensile strength across seam to strength of intact geotextile,
when tested according to ASTM D 4884.

Woven geotextile: A geotextile fabric composed of polymeric yarn interlaced to form
a planar structure with uniform weave pattern.

Nonwoven geotextile: A geotextile fabric composed of a pervious sheet of polymeric
fibers interlaced to form a planar structure with uniform random fiber pattern.

1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

A. The following standards are referenced in this Section:

ASTM D 4355 Standard Test Method for Deterioration of Geotextiles by Exposure
to Light, Moisture, and Heat in a Xenon-Arc Type Apparatus

ASTM D 4491 Standard Test Methods for Water Permeability of Geotextiles by
Permittivity

ASTM D 4533 Standard Test Method for Trapezoid Tearing Strength of
Geotextiles

ASTM D 4595 Standard Test Method for Tensile Properties of Geotextiles by the

Wide-Width Strip Method
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1.3

ASTM D 4751 Standard Test Method for Determining Apparent Opening Size of a

Geotextile

ASTM D 4833 Standard Test Method for Index Puncture Resistance of

Geotextiles, Geomembranes, and Related Products

ASTM D 4884 Standard Test Method for Strength of Sewn or Thermally Bonded

Seams of Sewn Geotextiles

ASTM D 4886 Standard Test Method for Abrasion Resistance of Geotextiles

(Sand Paper/Sliding Block Method)

CONTRACTOR SUBMITTALS

Furnish submittals in accordance with Section 01 33 00 - Contractor Submittals.

Shop Drawings

1.

Manufacturer material specifications and product literature.

2. Installation drawings showing geotextile sheet layout, location of seams, direction of
overlap, and sewn seams.

3. Description of proposed method of geotextile deployment, sewing equipment, sewing
methods, and provisions for holding geotextile temporarily in place until permanently
secured.

Samples

1. Geotextile: One-piece, minimum 18-inches long, taken across full width of roll of each
type and weight of geotextile. Label each with brand name and furnish documentation
of lot and roll number from which each sample was obtained.

2. Field Sewn Seam: 5-foot length of seam, 12-inches wide with seam along center, for
each type and weight of geotextile.

3. Securing Pin and Washer: 1 each.

Certifications

1.

2.

Certification from geotextiie manufacturer that products satisfy the indicated
requirements.

Field seam efficiency test results.
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PART 2 -- PRODUCTS

21 NONWOVEN GEOTEXTILE
A. Nonwoven geotextile shall be composed of a pervious sheet of polymeric fibers interlaced
to form a planar structure with uniform random fiber pattern. Products shall be calendared
or finished so that yarns will retain their relative position with respect to each other.
B. Polymeric yarn shall be long-chain synthetic polymers (polyester, polypropylene, or
polyethylene) with stabilizers or inhibitors added to make filaments resistant to
deterioration due to heat and ultraviolet light exposure.

C. Geotextile Edges: Selvaged or finished to prevent outer material from separating from
sheet.

D. Unseamed Sheet Width: Minimum 6-feet.
E. Nominal Weight per Square Yard: 12 ounces.

F. Physical Properties: Conform to requirements below.

PHYSICAL PROPERTY REQUIREMENTS FOR NONWOVEN GEOTEXTILE

Property Requirement Test Method
Apparent Opening Size | No. 100 U.S. Standard | ASTM D 4751
(AOS) Sieve Size
Water Permittivity 0.9 sec.”, MinARV ASTM D 4491

(Falling Head)
Vertical Waterflow Rate 65 gpm/sq ft, MinARV

Wide Width Strip Tensile | 320 Ib/in.-width, MinARV ASTM D 4595

Strength

Wide Width Strip | 50 percent, MaxARV ASTM D 4595
Elongation

Trapezoidal Tear | 125 Ib, MinARV ASTM D 4533
Strength

Puncture Strength 900 Ib, MinARV ASTM D 4833

Ultraviolet Radiation | 5to 25 percent loss, | ASTM D 4355
Resistance 250 cycles, MaxARV
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2.2

2.3

SEWING THREAD

Sewing thread shall be polypropylene, polyester, or Kevlar thread with durability equal to
or greater than durability of geotextile sewn.

SECURING PINS

Securing pins shall be steel rods or bars conforming to the following:
1. 3/16-inch diameter.

2. Pointed at one end; head on other end, sufficiently large to retain washer.
3. Minimum Length: 12-inches.

Steel washers for securing pins shall be:

1. Outside Diameter: Not less than 1-1/2 inches.

2. Inside Diameter: 1/4-inch.

3. Thickness: 1/8-inch.

Steel Wire Staples

1. U-shaped.

2. 10-gauge.

3.  Minimum 6-inches long.

PART 3 -- EXECUTION

3.1

A.

3.2

PRODUCT DELIVERY, STORAGE, AND HANDLING

Deliver each roll with sufficient information attached to identify manufacturer and product
name or number.

Handle products in manner that maintains undamaged condition.
Do not store products directly on ground. Ship and store geotextile with suitable wrapping
for protection against moisture and ultraviolet exposure. Store geotextile in a way that

protects it from elements. |If stored outdoors, elevate and protect geotextile with
waterproof cover.

LAYING GEOTEXTILE

Notify the ENGINEER whenever geotextiles are to be placed. Do not place geotextile
prior to obtaining ENGINEER's approval of underlying materials.
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3.3

3.4

3.5

Lay and maintain geotextile smooth and free of tension, folds, wrinkles, or creases.
ORIENTATION ON SLOPES

Orient geotextile with long dimension of each sheet parallel to direction of slope.
Geotextile may be oriented with long dimension of sheet transverse to direction of slope
only if sheet width, without unsewn seams, is sufficient to cover entire slope and anchor
trench and extend at least 18-inches beyond toe of slope.

JOINTS

Unseamed Joints

1. Unseamed joints shall be overlapped to the following dimensions unless otherwise
indicated:

a. Foundation/Subgrade Stabilization: Minimum 18-inches.
b. Riprap: Minimum 18-inches.

c. Drain Trenches: Minimum 18-inches, except overlap shall equal trench width if
trench width is less than 18-inches.

d. Other Applications: Minimum 12-inches.

Sewn seams shall be used wherever stress transfer from one geotextile sheet to another

is necessary. Sewn seams, as approved by ENGINEER, also may be used instead of

overlap at joints for applications that do not require stress transfer.

1. Seam efficiency shall be minimum 70 percent, verified by preparing and testing
minimum of one set of nondestructive samples per acre of each type and weight of
geotextile provided. Test according to ASTM D 4884.

2. Type: "J" type seams are preferred, but flat or butterfly seams are acceptable.

3. Stitch Count: Minimum 3 to maximum 7 stitches per inch.

4. Stitch Type: Double-thread chainstitch, Type 401, Federal Standard No. 751a.

5. Stitch Location: 2-inches from geotextile sheet edges, or more if necessary to
develop required seam strength.

6. Sewing Machines: Capable of penetrating 4 layers of geotextile.
SECURING GEOTEXTILE

Secure geotextile during installation as necessary with sand bags or other means
approved by ENGINEER.

Securing Pins
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3.6

3.7

3.8

1. Insert securing pins with washers through geotextile, midway between edges of
overlaps and 6-inches from free edges.

2. Spacing
Slope Maximum Pin Spacing,
feet
Steeper than 3:1 2
3:1to 4:1 3
Flatter than 4:1 5

3. Install additional pins across each geotextile sheet as necessary to prevent slippage
of geotextile or to prevent wind from blowing geotextile out of position.

4. Push each securing pin through geotextile until washer bears against geotextile and
secures it firmly to subgrade.

PLACING PRODUCTS OVER GEOTEXTILE

Notify ENGINEER before placing material over geotextile. Do not cover installed
geotextile prior to receiving authorization from the ENGINEER to proceed.

If tears, punctures, or other geotextile damage occurs during placement of overlying
products, remove overlying products as necessary to expose damaged geotextile. Repair
damage as indicated below.

INSTALLING GEOTEXTILE IN TRENCHES

Place geotextile in a way that will completely envelope granular drain material to be placed
in trench and with indicated overlap at joints. Overlap geotextile in direction of flow. Place
geotextile in a way and with sufficient slack for geotextile to contact trench bottom and
sides fully when trench is backfilled.

After granular drain material is placed to grade, fold geotextile over top of granular drain
material, unless otherwise indicated. Maintain overlap until overlying fill or backfill is
placed.

RIPRAP APPLICATIONS

Overlap geotextile at each joint with upstream sheet of geotextile overlapping downstream
sheet.

Sew joints where wave runup may occur.
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3.9 REPAIRING GEOTEXTILE

A. Repair or replace torn, punctured, flawed, deteriorated, or otherwise damaged geotextile.
Repair damaged geotextile by placing patch of undamaged geotextile over damaged area
plus at least 18-inches in all directions beyond damaged area. Remove interfering
material as necessary to expose damaged geotextile for repair. Sew patches or secure
them with pins and washers, as indicated above for securing geotextile, or by other means
approved by ENGINEER.

- END OF SECTION -
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SECTION 31 11 00 - SITE PREPARATION

PART 1 -- GENERAL

1.1

A

1.2

SUMMARY

In its initial move onto the Site, the CONTRACTOR shall protect existing fences, houses
and associated improvements, streets, and utilities downslope of construction areas from
damage due to boulders, trees, or other objects dislodged during the construction process
and clear, grub, strip; and regrade certain areas, in accordance with the Contract
Documents.

SITE INSPECTION

Prior to moving onto the Site, the CONTRACTOR shall inspect the Site conditions and
review maps of the Site and facilities delineating the OWNER's property and right-of-way
lines.

PART 2 --PRODUCTS (NOT USED)

PART 3 -- EXECUTION

3.1

A

3.2

PRIMARY PLANT SITE ACCESS

The CONTRACTOR shall develop any necessary access to the Site, including access
barriers to prohibit entry of unauthorized persons.

Utility Interference: Where existing utilities interfere with the WORK, notify the utility
owner and the ENGINEER before proceeding in accordance with the General Conditions.

CLEARING, GRUBBING, AND STRIPPING

Construction areas shall be cleared of grass and weeds to at least a depth of 6-inches
and cleared of structures, pavement, sidewalks, concrete or masonry debris, trees, logs,
upturned stumps, loose boulders, and any other objectionable material of any kind which
would interfere with the performance or completion of the WORK, create a hazard to
safety, or impair the subsequent usefulness of the WORK, or obstruct its operation. Loose
boulders within 10-feet of the top of cut lines shall be incorporated in landscaping or
removed from the Site. Trees and other natural vegetation outside the actual lines of
construction shall be protected from damage during construction.

Within the limits of clearing, the areas below the natural ground surface shall be grubbed
to a depth necessary to remove stumps, roots, buried logs, and other objectionable
material. Septic tanks, drain fields, and connection lines and any other underground
structures, debris or waste shall be removed if found on the Site. Objectionable material
from the clearing and grubbing process shall be removed from the Site and wasted in
approved safe locations.
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C. The entire area to be affected by construction shall be stripped of topsoil and organic
materials and debris. The stripped materials shall be stockpiled and incorporated into
landscaped areas or other non-structural embankments.

D. Unless otherwise indicated, native trees larger than 3-inches in diameter at the base shall
not be removed without the ENGINEER's approval. The removal of any trees, shrubs,
fences, or other improvements outside of rights-of-way, if necessary for the
CONTRACTOR's choice of means and methods, shall be arranged with the owner of the
property, and shall be removed and replaced, as part of the WORK.

3.3 OVEREXCAVATION, REGRADING, AND BACKFILL UNDER FILL AREAS
A. Any undesirable topsoil and colluvium shall be removed to the level designated by the
ENGINEER and stockpiled for subsequent use as the first material to be placed in the

compacted fill.

B. Any steep, very abrupt rock faces and irregularly shaped rock outcrops of bedrock shall
be regraded as directed by the ENGINEER.

- END OF SECTION -
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SECTION 31 23 19 - DEWATERING

PART 1 -- GENERAL

1.1

A

1.2

1.3

SUMMARY

The CONTRACTOR shall dewater trench and structure excavations, in accordance with
the Contract Documents. The CONTRACTOR shall secure all necessary permits to
complete the requirements of this Section of the Specifications.

Dewatering of North Eden Creek will be required for both channel realignment WORK and
installation of the open bottom arch pipe. Dewatering means and methods shall be at the
discretion of the CONTRACTOR. Dewatering options shall be discussed at the
construction pre-bid meeting held on November 21, 2024.

CONTRACTOR SUBMITTALS

Prior to commencement of excavation, the CONTRACTOR shall submit a detailed plan
and operation schedule for dewatering of excavations. The CONTRACTOR may be
required to demonstrate the system proposed and to verify that adequate equipment,
personnel, and materials are provided to dewater the excavations at all locations and
times. The CONTRACTOR's dewatering plan is subject to review by the ENGINEER.

QUALITY CONTROL

It shall be the sole responsibility of the CONTRACTOR to control the rate and effect of the
dewatering in such a manner as to avoid all objectionable settlement and subsidence.

All dewatering operations shall be adequate to assure the integrity of the finished project
and shall be the responsibility of the CONTRACTOR.

PART 2 -- PRODUCTS

2.1

A

EQUIPMENT

Dewatering, where required, may include the use of well points, sump pumps, temporary
pipelines for water disposal, rock or gravel placement, and other means. Standby
pumping equipment shall be maintained on the Site.

PART 3 -- EXECUTION

3.1

A

GENERAL REQUIREMENTS

The CONTRACTOR shall provide all equipment necessary for dewatering. It shall have
on hand, at all times, sufficient pumping equipment and machinery in good working
condition and shall have available, at all times, competent workmen for the operation of
the pumping equipment. Adequate standby equipment shall be kept available at all times
to insure efficient dewatering and maintenance of dewatering operation during power
failure.
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B. Dewatering for structures and pipelines shall commence when groundwater is first
encountered, and shall be continuous until such times as water can be allowed to rise in
accordance with the provisions of this Section or other requirements.

C. At all times, site grading shall promote drainage. Surface runoff shall be diverted from
excavations. Water entering the excavation from surface runoff shall be collected in
shallow ditches around the perimeter of the excavation, drained to sumps, and be pumped
or drained by gravity from the excavation to maintain a bottom free from standing water.

D. Dewatering shall at all times be conducted in such a manner as to preserve the
undisturbed bearing capacity of the subgrade soils at proposed bottom of excavation.

E. If foundation soils are disturbed or loosened by the upward seepage of water or an
uncontrolled flow of water, the affected areas shall be excavated and replaced with drain
rock.

F. The CONTRACTOR shall maintain the water level below the bottom of excavation in all
work areas where groundwater occurs during excavation construction, backfilling, and up
to acceptance.

G. Flotation shall be prevented by the CONTRACTOR by maintaining a positive and
continuous removal of water. The CONTRACTOR shall be fully responsible and liable for
all damages which may result from failure to adequately keep excavations dewatered.

H. If well points or wells are used, they shall be adequately spaced to provide the necessary
dewatering and shall be sandpacked and/or other means used to prevent pumping of fine
sands or silts from the subsurface. A continual check by the CONTRACTOR shall be
maintained to ensure that the subsurface soil is not being removed by the dewatering
operation.

I.  The CONTRACTOR shall dispose of water from the WORK in a suitable manner without
damage to adjacent property. CONTRACTOR shall be responsible for obtaining any
permits that may be necessary to dispose of water. No water shall be drained into work
built or under construction without prior consent of the ENGINEER. Water shall be filtered
using an approved method to remove sand and fine-sized soil particles before disposal
into any drainage system.

J. The release of groundwater to its static level shall be performed in such a manner as to
maintain the undisturbed state of the natural foundation soils, prevent disturbance of
compacted backfill and prevent flotation or movement of structures, pipelines, and sewers.

K. Dewatering of trenches and other excavations shall be considered as incidental to the
construction of the WORK and all costs thereof shall be included in the various contract
prices in the Bid Forms, unless a separate bid item has been established for dewatering.

- END OF SECTION -
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SECTION 31 30 00 - EARTHWORK

PART 1 -- GENERAL

1.1 SUMMARY

A. The CONTRACTOR shall perform earthwork as indicated and required for construction of
the WORK, complete and in place, in accordance with the Contract Documents.

1.2 CONTRACTOR SUBMITTALS

A. The CONTRACTOR shall submit samples of materials proposed for the WORK in
conformance with the requirements of Section 01 33 00 — Contractor Submittals. Sample
sizes shall be as determined by the testing laboratory.

B. CONTRACTOR's Detailed Excavation Plan

1.

The CONTRACTOR, prior to beginning any trench or structure excavation 5 feet deep
or deeper, shall submit to the OWNER and shall be in receipt of the OWNER's written
acceptance of the CONTRACTOR's detailed plan showing the design of shoring,
bracing, sloping of the sides of excavation, or other provisions for worker protection
against the hazard of caving ground during the excavation of such trenches or
structure excavation.

The CONTRACTOR’s plan shall be prepared and signed and sealed by a
Professional Engineer experienced in the field of geotechnical engineering and
licensed in the State where the WORK is being performed.

The OWNER'’s acceptance of said plan will be for verification of submittal of the plan
with this requirement.

If such plan varies from the shoring system standards established in the Construction
Safety Orders of the State of California, such alternative systems plans shall be
prepared by a civil or structural engineer licensed in the State of Utah.

PART 2 -- PRODUCTS

2.1 FILL AND BACKFILL MATERIAL REQUIREMENTS

A. General

1.

Fill, backfill, and embankment materials shall be selected or shall be processed and
clean fine earth, rock, gravel, or sand, free from grass, roots, brush, other vegetation
and organic matter.

Fill and backfill materials that are to be placed within 6 inches of any structure or pipe
shall be free of rocks or unbroken masses of earth materials having a maximum
dimension larger than 3 inches.

B. Suitable Materials
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1. Materials not defined below as unsuitable will be considered as suitable materials and
may be used in fills, backfilling, and embankment construction, subject to the
indicated requirements.

2. If acceptable to the ENGINEER, some of the material listed as unsuitable may be
used when thoroughly mixed with suitable material to form a stable composite.

3. Mixing or blending of materials to obtain a suitable composite is the CONTRACTOR's
option but is subject to the approval of the ENGINEER.

4. The CONTRACTOR shall submit certification to the ENGINEER that the chloride
concentration in imported materials within the pipe zone does not exceed 100 ppm,
when tested in accordance with the requirements of AASHTO T291-94 — Standard
Method of Test for determining Water-Soluble Chloride lon Content in Soil.

5. Suitable materials may be obtained from on-Site excavations, may be processed on-
Site materials, or may be imported.

6. If imported materials are required by this Section or are required in order to meet the
quantity requirements of the WORK, the CONTRACTOR shall provide the imported
materials as part of the WORK.

C. Types of Suitable Materials. The following types of suitable materials are defined:

Type AS (Aggregate Subbase): Crushed rock aggregate subbase material that can be
compacted readily by watering and rolling to form a firm stable base. This material is often
specified and required underneath the base course of asphaltic or concrete pavement. At
the option of the CONTRACTOR, the grading for either the 3-inch maximum size or 2-inch
maximum size gradation shall be used. The sand equivalent value shall be greater than
20. Crushed rock aggregate subbase material shall meet one of the following gradation
requirements, as shown on the Drawings or approved by the OWNER:

Sieve Size Percentage Passing Percentage Passing
(3-inch Max) (2-inch Max)
3-inch 100 100
2.0iinch 90 - 100 100
1.5inch - 95-100
No. 4 30-65 30-65
No. 16 15-40 15-40
No. 200 0-20 0-20

As an alternative to the above gradation, the CONTRACTOR may use equivalent material
approved by the State of Utah’s Department of Transportation UDOT.
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Type C (Civil Fill) (Not for use beneath concrete foundations): Civil Fill may consist
of imported materials or natural on-site materials. Civil Fill may be a combination of Type
AS material, Type GF, or Type SF material, or any mixture thereof, except as shown.
Some mixing and/or removal of other unsuitable material may be required, on site sources
of this material may consist of earthen berms or stockpiled materials located on adjacent
private properties.

Type DRG (Drain-rock Graded): Drain-rock shall be crushed rock or gravel, durable and
free from slaking or decomposition under the action of alternate wetting or drying. The
drainrock shall have a sand equivalent value greater than 75. The finish graded surface
of the drainrock immediately beneath hydraulic structures shall be stabilized to provide a
firm, smooth surface upon which to construct reinforced concrete floor slabs. The material
shall be uniformly graded and shall meet the following gradation requirements:

Sieve Size Percentage Passing
1-inch 100
3/4-inch 90 - 100
3/8-inch 40 - 100
No. 4 25-40
No. 8 18 - 33
No. 30 5-15
No. 50 0-7
No. 200 0-3

As an alternative to the above gradation, the CONTRACTOR may use equivalent material
approved by the State of Utah’s Department of Transportation UDOT.

The finish graded surface of the drain rock immediately beneath hydraulic structures shall
be stabilized to provide a firm, smooth surface upon which to construct reinforced concrete
floor slabs.

Type EF (Embankment Fills from on-site materials): Embankment Fill for the roadway
embankment and floodplain fill portions of the project may be obtained from on-Site
excavations, may be processed on-Site materials, or may be imported materials
comprised of mixtures of Type AS, Type DRG, Type GF, or Type SF material. If on-site
material is used for embankments, it may require moisture conditioning to facilitate
compaction. Drying of the embankment fill material may not be practical during cold or
wet periods of the year. Acceptable embankment material shall meet or exceed the
compaction density of 95 percent as determined by ASTM D-1557.
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Type GF (Granular Fill 3/4-inch minus): Angular crushed rock, stone or gravel, and
sand conforming to the requirements listed below. Do not use pea gravel as granular
backfill: The material shall have a maximum liquid limit of 35 and a maximum plasticity
index of 10. The material shall have a sand equivalent value greater than 75. (This
material is also known as Class | crushed stone.)

Sieve Size Percentage Passing
3/4-inch 100
No. 4 30-50
No. 200 0-6

As an alternative to the above gradation, the CONTRACTOR may use equivalent material
approved by the State of Utah’s Department of Transportation UDOT.

Type SF (Structural Fill | Foundation Base): Crushed rock structural fill material of such
nature that it can be compacted readily by watering and rolling to form a firm, stable base
for fill material required beneath concrete foundations. This material is often specified and
required directly underneath the finish course of asphaltic or concrete pavement. At the
option of the CONTRACTOR, the grading for either the 1-1/2 inch maximum size or 3/4-
inch maximum size gradation may be used material beneath concrete foundations. The
sand equivalent value shall be greater than 22. The material shall meet the following
gradation requirements:

Percentage Passing
Sieve Size 1-1/2 inch Max Gradation | 3/4-inch Max Gradation
2-inch 100 -
1-1/2-inch 90-100 -
1-inch - 100
3/4-inch 81-91 90 - 100
No. 4 43 - 53 55 - 67
No. 16 23-29 28 - 38
No. 200 4-10 4-10

Type T (Topsoil): Stockpiled topsoil material which has been obtained at the Site by
removing soil to a depth not exceeding 2 feet. Removal of the topsoil shall be done after
the area has been stripped of vegetation and debris.
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Type UTBC (Untreated Base Course 1 '2-inch Gradation): Angular crushed rock, stone
or gravel, and sand conforming to the requirements listed below. Do not use pea gravel
as granular backfill: The material shall be non plastic and conform to the following

gradation:
Sieve Size Percentage Passing

1 Y%-inch 100

1-inch 90-100
3/4-inch 70-85
1/2-inch 65-80
3/8-inch 55-75

No. 4 40-65

No. 16 25-40

No. 200 7-11

Type SS (Stream Simulation Aggregate 6-inch Minus):

Round to semi-round well

graded pit run or river run aggregate cobble, gravel, and sand. The material shall be non
plastic and have adequate sand content to develop a firm void free stream channel base.
Type SS will be blended with native alluvial fill to achieve desired stream simulation
material. Contractor shall coordinate with ENGINEER on identification of suitable pit run

and stream simulation material sources.
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Schedule: Earth materials shall be as indicated in the Contract Drawings. Where clear
definition in the drawings is not defined, the following schedule may be used to define
acceptable fill materials.

Work Area Material Type

Embankment Fills — (Roadway Embankment) Type EF material, or Mixture of
AS thru SF materials that meet
Type EF gradation requirements.

CMP Arch Pipe EF or per Manufacturers
recommendation (See
Specification 33 42 17)

Final backfill for irrigated unpaved areas T

Asphalt & Concrete Pavement Aggregate base | UTBC
& Gravel Road base materials

Asphalt & Concrete Pavement Aggregate | AS
subbase & Gravel Road subbase materials

Backfill around structures (including berms) and | C, EF, or an approved mixture

Floodplain Fill
Beneath Concrete Footers SF
Stream Channel PR, Native alluvium

Top 6-inches of reservoir roofs, embankment | T
fills, or backfills around structures

D. Unsuitable Materials.

1. Soils which, when classified under ASTM D 2487 - Standard Classification of Soils
for Engineering Purposes (Unified Soil Classification System), fall in the
classifications of PT, OH, CH, MH, or OL shall be classified as unsuitable materials.

2. In addition to the materials identified as unsuitable in the table above, a material shall
be classified as unsuitable if one of the following conditions is present;

a. Soils which cannot be compacted sufficiently to achieve the density specified for
the intended use.

b. Materials that contain hazardous or designated waste materials including
petroleum hydrocarbons, pesticides, heavy metals, and any material which may
be classified as hazardous or toxic according to applicable regulations.
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2.2

MATERIALS TESTING
Samples

1. Soils testing of samples submitted by the CONTRACTOR will be performed by a
testing laboratory of the OWNER's choice and at the CONTRACTOR’s expense.

2. The ENGINEER may direct the CONTRACTOR to supply samples for testing of any
material used in the WORK.

Particle size analysis of soils and aggregates will be performed using ASTM D 422 -
Standard Test Method for Particle-Size Analysis of Soils.

Determination of sand equivalent value will be performed using ASTM D 2419 - Standard
Test Method for Sand Equivalent Value of Soils and Fine Aggregate.

Unified Soil Classification System

1. References in this Section to soil classification types and standards shall have the
meanings and definitions indicated in ASTM D 2487.

2. The CONTRACTOR shall be bound by applicable provisions of ASTM D 2487 in the
interpretation of soil classifications.

Testing for chloride shall be performed in accordance with AASHTO T291-94 — Standard
Method of Test for determining Water-Soluble Chloride lon Content in Soil.

PART 3 -- EXECUTION

3.1

A.

EXCAVATION AND BACKFILLING - GENERAL
General

1. Except when specifically provided to the contrary, excavation shall include the
removal of materials, including obstructions, that would interfere with the proper
execution and completion of the WORK.

2. The removal of such materials shall conform to the lines and grades indicated or
ordered.

3. Unless otherwise indicated, the entire Site shall be stripped of vegetation and debris
and shall be grubbed, and such material shall be removed from the Site prior to
performing any excavation or placing any fill.

4. The CONTRACTOR shall furnish, place, and maintain supports and shoring that may
be required for the sides of excavations.

5. Excavations shall be sloped or otherwise supported in a safe manner in accordance
with applicable state safety requirements and the requirements of OSHA Safety and
Health Standards for Construction (29CFR1926).
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6. The CONTRACTOR shall provide quantity surveys where so required to verify
quantities for Unit Price Contracts.

7. Surveys shall be performed prior to beginning WORK and upon completion by a
surveyor licensed in the state where the Site is located.

B. Removal and Exclusion of Water

1. The CONTRACTOR shall remove and exclude water, including stormwater,
groundwater, irrigation water, and wastewater, from excavations.

2. Dewatering wells, wellpoints, sump pumps, or other means shall be used to remove
water and continuously maintain groundwater at a level at least 2 feet below the
bottom of excavations before the excavation WORK begins at each location.

3. Water shall be removed and excluded until backfilling is complete and field soils
testing has been completed.

3.2 OVER-EXCAVATION
A. Indicated

1. Where areas are indicated to be over-excavated, excavation shall be to the depth
indicated, and backfill shall be installed to the grade indicated.

B. Not Indicated

1. When ordered to over-excavate areas deeper and/or wider than required by the
Contract Documents, the CONTRACTOR shall over-excavate to the dimensions
ordered and backfill to the indicated grade.

C. Neither Indicated nor Ordered

1. Any over-excavation carried below the grade that is neither ordered or nor indicated
shall be backfilled and compacted to the required grade with the indicated material as
part of the WORK

3.3 ROCK EXCAVATION

A. ltis expected that nearly all excavation can be accomplished using conventional equipment
as follows:

1. For general excavation, a D-9N Caterpillar tractor with a single shank ripper, or
equivalent equipment, is considered conventional equipment, if it can rip at a production
rate of at least 300 bank cubic yards per hour.

2. For trench excavation, a 235C Caterpillar excavator with a medium stick and a rock
ripping bucket, or equivalent equipment, is considered conventional equipment, if it can
excavate at a production rate of at least 30 bank cubic yards per hour.
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3.4

3. If material is encountered which the CONTRACTOR believes cannot be excavated by
conventional equipment, the ENGINEER shall be notified immediately. The
CONTRACTOR shall provide performance tests of the specified conventional or
equivalent equipment. If the ENGINEER confirms in writing that the conventional
equipment cannot perform at the production rates indicated, the excavation will be
considered rock excavation.

Rock excavation shall include removal and disposal of the following items:
1. Boulders measuring 1/3 of a cubic yard or more in volume;

2. Rock material in ledges, bedding deposits, and un-stratified masses that cannot be
removed using conventional equipment as defined herein and which require
systematic drilling and blasting for removal;

3. Concrete or masonry structures that have been abandoned; and,

4. Conglomerate deposits that are so firmly cemented that they possess the
characteristics of solid rock and cannot be removed using conventional equipment as
herein defined and require systematic drilling and blasting for removal.

Scope and Payment

1. Rock excavation shall be performed by the CONTRACTOR, provided that if the
quantity of rock excavation is affected by any change in the scope of the WORK an
appropriate adjustment of the Contract Price will be made. Payment for rock
excavation shall be as set forth in the Bid form as a unit price item. If a unit price item
for rock excavation is not provided in the Bid form, the extra cost for excavation of rock
will be treated as a change.

2. Otherwise, payment will be made in accordance with a negotiated price.
Explosives and Blasting: Blasting will not be permitted.
DISPOSAL OF EXCESS EXCAVATED MATERIAL

Where excess excavated material is deemed unsuitable for floodplain fill, the material shall
be the property of the CONTRACTOR.

The CONTRACTOR shall be responsible for the removal and disposal of excess
excavated material.

The CONTRACTOR shall remove and dispose of excess excavated material at a location
selected by the CONTRACTOR and as approved by the ENGINEER or at an off-Site
location selected and arranged for by the CONTRACTOR.

The CONTRACTOR shall obtain required permits and landowner and agency approvals for
disposal of excess excavated material on-Site or off-Site and shall submit copies of related
documents to the ENGINEER for information prior to disposal. CONTRACTOR shall pay
costs associated with the removal and disposal

TROUT UNLIMITED — NORTH EDEN CREEK CULVERT REPLACEMENT NOVEMBER 2024
EARTHWORK PAGE 313000-9



3.5

3.6

BACKFILL
General
1. Backfill shall not be dropped directly upon any structure or pipe.

2. Backfill shall not be placed around or upon any structure until the concrete has
attained sufficient strength to withstand the loads imposed.

3. Backfill around water-retaining structures shall not be placed until the structures have
been tested, and the structures shall be full of water while backfill is being placed.

Except for drainrock materials being placed in over-excavated areas or trenches, backfill

shall be placed after water is removed from the excavation and the trench sidewalls and

bottom have been dried to a moisture content suitable for compaction.

Pre-Placement Conditions

1. Immediately prior to placement of backfill materials, the bottoms and sidewalls of
trenches and structure excavations shall have any loose, sloughing, or caving soil
and rock materials removed.

2. Trench sidewalls shall consist of excavated surfaces that are in a relatively
undisturbed condition before placement of backfill materials.

Layering
1. Backfill materials shall be placed and spread evenly in layers.

2. When compaction is achieved using mechanical equipment, the layers shall be evenly
spread such that when compacted each layer shall not exceed 6 inches in thickness.

During spreading, each layer shall be thoroughly mixed as necessary in order to promote
uniformity of material in each layer.

Moisture Content

1. Where the backfill material moisture content is below the optimum moisture content,
water shall be added before or during spreading until the proper moisture content is
achieved.

2.  Where the backfill material moisture content is too high to permit the indicated degree
of compaction, the material shall be dried until the moisture content is satisfactory.

STRUCTURE, ROADWAY, AND EMBANKMENT EXCAVATION AND BACKFILL
Excavation Beneath Structures and Embankments

1. Except where indicated otherwise for a particular structure or where ordered by the
ENGINEER, excavation shall be carried to an elevation 8 inches below the bottom of
the footing or slab and brought back to grade with compacted materials acceptable
for placement beneath structures.
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2. The area where a fill or embankment is to be constructed shall be cleared of
vegetation, roots, and foreign material.

3. Where indicated or ordered, areas beneath structures or fills shall be over-excavated.

4. The subgrade areas beneath embankments shall be excavated to remove not less
than the top 6 inches of native material and where such subgrade is sloped, the native
material shall be benched.

5. When such over-excavation is indicated, both the over-excavation and the
subsequent backfill to the required grade shall be performed by the CONTRACTOR.

6. After the required excavation or over-excavation for fills and embankments has been
completed, the exposed surface shall be scarified to a depth of 6 inches, brought to
optimum moisture content, and rolled with heavy compaction equipment to obtain 95
percent of maximum density.

B. Excavation Beneath Paved Areas

1. Excavation under areas to be paved shall extend to the bottom of the aggregate base
or subbase, if such base is called for; otherwise it shall extend to the paving thickness.

2. After the required excavation has been completed, the top 12 inches of exposed
surface shall be scarified, brought to optimum moisture content, and rolled with heavy
compaction equipment to obtain 96 percent of maximum density.

3. The finished subgrade shall be even, self-draining, and in conformance with the slope
of the finished pavement.

4. Areas that could accumulate standing water shall be regraded to provide a self-
draining subgrade.

C. Notification of ENGINEER

1. The CONTRACTOR shall notify the ENGINEER at least 3 Days in advance of
completion of any structure or roadway excavation and shall allow the ENGINEER a
review period of at least one day before the exposed foundation is scarified and
compacted or is covered with backfill or with any construction materials.

D. Compaction of Fill, Backfill, and Embankment Materials

1. Each layer of backfill materials as defined herein, where the material is graded such
that 10 percent or more passes a No. 4 sieve, shall be mechanically compacted to
the indicated percentage of density.

2. Equipment that is consistently capable of achieving the required degree of
compaction shall be used, and each layer shall be compacted over its entire area
while the material is at the required moisture content.

TROUT UNLIMITED — NORTH EDEN CREEK CULVERT REPLACEMENT NOVEMBER 2024
EARTHWORK PAGE 31 3000 - 11



3. Each layer of coarse granular backfill materials with less than 10 percent passing the
No. 4 sieve shall be compacted by means of at least 2 passes from a vibratory
compactor that is capable of obtaining the required density in 2 passes.

E. Flooding, ponding, and jetting shall not be used for fill on roofs, backfill around structures,
backfill around reservoir walls, for final backfill materials, or aggregate base materials.

F. Heavy Equipment
1. Equipment weighing more than 10,000 pounds shall not be used closer to walls than
a horizontal distance equal to the vertical depth of the fill above undisturbed soil at

that time.

2. Hand-operated power compaction equipment shall be used where the use of heavier
equipment is impractical or restricted due to weight limitations.

G. Layering

1. Embankment and fill material shall be placed and spread evenly in approximately
horizontal layers.

2. Each layer shall be moistened and aerated as necessary.

3. Unless otherwise approved by the ENGINEER, no layer shall exceed 6 inches of
compacted thickness.

4. The embankment and fill shall be compacted in conformance with Paragraph K,
below.

H. Embankments and Fills

1. When an embankment or fill is to be constructed and compacted against hillsides or
fill slopes steeper than 4:1, the slopes of the hillsides or fills shall be horizontally
benched in order to key the embankment or fill to the underlying ground.

2. A minimum of twelve (12) inches perpendicular to the slope of the hillside or fill shall
be removed and re-compacted as the embankment or fill is brought up in layers.

3. Material thus cut shall be re-compacted along with the new material.

4. Hillside or fill slopes 4:1 or flatter shall be prepared in accordance with Paragraph A,
above.

I. Compaction Requirements

1. The following compaction requirements shall be in accordance with ASTM D 1557 -
Test Method for Laboratory Compaction Characteristics of Soils Using Modified Effort
(56,000 ft - Ibf/ft3) (2,700 kN-m/m3) where the material is graded such that ten (10)
percent or more passes a No. 4 sieve and in accordance with ASTM D 4253 - Test
Method for Maximum Index Density and Unit Weight of Soils Using a Vibratory Table,
and D 4254 - Test Method for Minimum Index Density and Unit Weight of Soils and
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Calculation of Relative Density, where the material is coarse granular backfill
materials with less than ten (10) percent passing the No. 4 sieve:

Location or Use of Fill Percentage of Percentage of
or Backfill Maximum Dry Density Relative Density

Embankments and fills not
identified otherwise 90 55
Embankments and fills
beneath paved areas or 96 70
structures
Backfill beneath structures

. 96 70
and hydraulic structures
Topsoil 80 NA
Aggregate base or subbase 97 NA

3.7 STREAM COMPACTION

A. Stream simulation material shall be installed to shape and washed to insure fines work
themselves into void spaces formed by placement of cobbles. Where water appears to
run subsurface, additional fines shall be added to the channel and washed into the
matrix. This process of washing fines shall be repeated until the channel matrix material
has formed a dense void free layer and water is visibly running above grade.

3.8 FIELD TESTING

A. General:

1. Field soils testing will be performed by a testing laboratory of the OWNER's choice at
the OWNER's expense, except as indicated below.

B. Density

1. Where soil material is required to be compacted to a percentage of maximum density,
the maximum density at optimum moisture content will be determined in accordance
with Method C of ASTM D 1557.

2. Where cohesionless, free draining soil material is required to be compacted to a
percentage of relative density, the calculation of relative density will be determined in
accordance with ASTM D 7382.
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3. Field density in-place tests will be performed in accordance with ASTM D 1556 -
Standard Test Method for Density and Unit Weight of Soil in Place by the Sand-Cone
Method, ASTM D 2922 - Standard Test Methods for Density of Soil and Soil-
Aggregate in Place By Nuclear Methods (Shallow Depth), or by such other means
acceptable to the ENGINEER.

C. Remediation
1. In case the test of the fill or backfill shows non-compliance with the required density,
the CONTRACTOR shall accomplish such remedy as may be required to ensure

compliance.

2. Subsequent testing to show compliance shall be by a testing laboratory selected by
the OWNER and paid by the CONTRACTOR.

D. CONTRACTOR's Responsibilities
1. The CONTRACTOR shall provide test trenches and excavations, including
excavation, trench support and groundwater removal for the OWNER's field soils

testing operations.

2. The trenches and excavations shall be provided at the locations and to the depths as
required by the OWNER.

3. Lawn areas destroyed by test trenching and excavation shall be regraded and
relandscaped with hydroseeding.

- END OF SECTION —
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EROSION CONTROL BARRIER

PART 1 -- GENERAL

1.1

A

1.2

A

B.

SUMMARY

The CONTRACTOR shall provide erosion control barriers, complete and in place, in
accordance with the Contract Documents

CONTRACTOR SUBMITTALS
Submittals shall be in accordance with Section 01 33 00 - Contractor Submittals.

Product Data: Manufacturer's catalog sheets on geotextile fabrics.

PART 2 -- PRODUCTS

2.1

A

2.2

23

24

A.

FABRIC

Fabric may be woven or non-woven, made from polypropylene, polyethylene, or polyamid,
and shall contain sufficient UV inhibitors so that it will last for 2 years in outdoor exposure.

Fabric shall have the following properties:

Standard
Parameter Method Value
Grab tensile strength ASTM D 4632 | 100 Ib
Burst strength ASTM D 3786 | 200 psi
Apparent opening size ASTM D 4751 | Between
200 and 70
sieve size

Fabric Manufacturer, or equal

1. Mirafi

POSTS

Posts shall be wood, at least 2 inches by 2 inches, at least 6 feet long.]
FENCING

Woven wire fabric fencing shall be galvanized, mesh spacing of 6 inches, maximum 14-
gauge, at least 30 inches tall.

FASTENERS

Fasteners to wood posts shall be steel, at least 1 1/2 inches long.
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PART 3 -- EXECUTION

3.1

A.

3.2

3.3

PREPARATION

Provide erosion control barriers at the indicated locations and as required to prevent
erosion and silt loss from the Site.

CONTRACTOR shall not commence clearing, grubbing, earthwork, or other activities
which may cause erosion until barriers are in place.

INSTALLATION

Barrier systems shall be installed in such a manner that surface runoff will percolate
through the system in sheet flow fashion and allow sediment to be retained and
accumulated.

Attach the woven wire fencing to the posts that are spaced a maximum of 6 feet apart and
embedded a minimum of 12 inches. Install posts at a slight angle toward the source of
the anticipated runoff.

Trench in the toe of the filter fabric barrier with a spade or mechanical trencher so that the
downward face of the trench is flat and perpendicular to the direction of flow. Lay fabric
along the edges of the trench. Backfill and compact.

Securely fasten the fabric materials to the woven wire fencing with tie wires.
Reinforced fabric barrier shall have a height of 18 inches.

Provide the filter fabric in continuous rolls and cut to the length of the fence to minimize
the use of joints. When joints are necessary, splice the fabric together only at a support
post with a minimum 6-inch overlap and seal securely.

MAINTENANCE

Regularly inspect and repair or replace damaged components of the barrier. Unless
otherwise directed, maintain the erosion control system until final acceptance; then
remove erosion and sediment control systems promptly.

Remove sediment deposits when silt reaches a depth of 6 inches or 1/2 the height of the
barrier, whichever is less. Dispose of sediments on the Site, if a location is indicated on
the Drawings, or at a site arranged by the CONTRACTOR which is not in or adjacent to a
stream or floodplain.

- END OF SECTION —
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SECTION 31 37 00 - RIPRAP

PART 1 -- GENERAL

1.1

A

1.2

1.3

SUMMARY

The CONTRACTOR shall provide riprap, including associated earthwork, complete and in
place, in accordance with the Contract Documents.

REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

ASTM C 88 Standard Test Method for Soundness of Aggregates by
Use of Sodium Sulfate or Magnesium Sulfate

ASTM C 535 Standard Test Method for Resistance to Degradation of
Large Size Coarse Aggregate by Abrasion and Impact in
the Los Angeles Machine.

AASHTO T 85 Standard Method of Test for Specific Gravity and
Absorption of Coarse Aggregate

AASHTO T 210 Method of Test for Aggregate Durability Index.
CONTRACTOR SUBMITTAL
Furnish submittals in accordance with Section 01 33 00 — Contractor Submittals.

Testing certificates from a qualified testing agency shall be submitted prior to acceptance
of the rock source to verify the conformity to the requirements of the Contract Documents.

PART 2 -- PRODUCT

2.1

A

STONES FOR RIPRAP

Stones shall be graded in size to produce a reasonably dense mass. Riprap shall consist
of dense, natural rock fragments. Stones shall be resistant to weathering and to water
action; free from overburden, spoil, shale, and organic material; and shall meet the
gradation requirements below. Shale and stones with shale seams are not acceptable.
Riprap shall conform to the size types as follows:

1. Type | (6-inch Average Size):

Diameter Percentage Passing
12-inch 95-100
6-inch 25-75
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3-inch

2. Type Il (12-inch Average Size):
Diameter Percentage Passing
18-inch 95-100
12-inch 25-75
6-inch 0-5
3. Type lll (18-inch Average Size):
Diameter Percentage Passing
24-inch 95-100
18-inch 25-75
13-inch 0-5
4. Type IV (24-inch Average Size):
Diameter Percentage Passing
30-inch 95-100
24-inch 25-75
18-inch 15-25
12-inch 0-5

C. The greatest dimension of 50 percent of the stones shall be at least two-thirds but not
more than 1-1/2 times the diameter of the average size. Neither the breadth nor thickness
of any piece of riprap shall be less than one-third its length. Material shall be of shapes
which will form a stable protection structure of required depth. Rounded boulders or
cobbles shall not be used.

D. Stones shall consist of durable, sound, hard, angular rock meeting the following
requirements for durability absorption ratio, soundness test, and abrasion test:
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Durability Absorption Ratio Acceptability
Greater than 23 Passes
10 to 23 Passes only if Durability Index is 52 or greater
Less than 10 Fails
Durability Absorption Ratio Durability Index (Coarse)
% absorption + 1

22

2.3

The durability index and percent absorption shall be determined by AASHTO T 210 and
AASHTO T 85, respectively. The minimum apparent specific gravity of the stones shall
be 2.5 as determined by AASHTO T 85.

Stones shall have less than 10 percent loss of weight after five cycles, when tested per
ASTM C 88.

Stones shall have a wear not greater than 40 percent, when tested per ASTM C 535.

Control of gradation shall be by visual inspection. The CONTRACTOR shall furnish a
sample of the proposed gradation of at least 5 tons or 10 percent of the total riprap weight,
whichever is less. If approved, the sample may be incorporated into the finished riprap at
a location where it can be used as a frequent reference for judging the gradation of the
remainder of riprap.

The acceptability of the stones will be determined by the ENGINEER prior to placement.
Any difference of opinion between the ENGINEER and the CONTRACTOR shall be
resolved by dumping and checking the gradation of two random truckloads of stones.
Arranging for and the costs of mechanical equipment, a sorting site, and labor needed in
checking gradation shall be the CONTRACTOR'’s responsibility.

GEOTEXTILE FABRIC

Geotextile fabric shall conform to the requirements of Section 31 05 19 - Geotextiles.
FILTER MATERIAL

Filter material shall be clean and free from organic matter. It shall be crushed rock or gravel,

durable and free from slaking or decomposition under the action of alternate wetting or
drying. The material shall be uniformity graded and shall conform to the following gradation:

1. Type 1
Size Percentage Passing
3-inch 85-100
1-1/2 inch 45-75
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3/4-inch 10-25

PART 3 -- EXECUTION

3.1

A

3.2

3.3

SURFACE PREPARATION

Surfaces to receive riprap shall be smooth and firm, free of brush, trees, stumps, and other
objectionable material, and shall be brought to the line and grade indicated.

If a boulder is encountered during excavation of areas where large riprap is to be placed,
the CONTRACTOR shall excavate around the boulder. If the boulder is larger than the
largest allowable stone size for that area, the CONTRACTOR shall break up the boulder
to an acceptable size or remove it entirely.

Prior to placement of the geotextile, the surface shall be prepared to a smooth condition
free of debris, depressions, or obstructions which may damage the geotextile. The
geotextile shall be overlapped a minimum of 2-feet at longitudinal and transverse joints.
Upstream sheets shall overlap downstream sheets. For slope placement, each strip shall
overlap the next downhill strip. The geotextile shall be anchored using key trenches or
aprons at the crest and toe of the slope. Pins may be used in securing the geotextile
during installation. In no instance shall the geotextile be left exposed to sunlight longer
than 7 Days. Overexposed geotextile shall be removed and replaced.

PLACEMENT OF FILTER BLANKET

Area of riprap placement shall be excavated to the bottom of the filter blanket as indicated
and in accordance with Section 31 00 00 — Earthwork. After the excavation has been
completed, the top 12-inches of exposed surface shall be scarified, brought to optimum
moisture content, and compacted to 95 percent of maximum density. The finished grade
shall be even, self-draining, and in conformance with the slope of the finished grade.

Placement of filter material shall be in accordance with Section 31 00 00. Filter material
shall be placed, spread, and compacted in lifts not to exceed 12-inches.

The CONTRACTOR shall remove any portion of the filter blanket that has been disturbed
to the degree that the layers become mixed. Replace the removed portion with the
required sizes.

Filter material shall be placed as follows, unless otherwise indicated.

1. For Type I, lll and IV riprap, use 12-inches of Type 1 filter material.

PLACEMENT OF RIPRAP

Placement of riprap shall begin at the toe of the slope and proceed up the slope. The
stones may be placed by dumping and may be spread by bulldozers or other suitable

equipment as long as the underlying material is not displaced. Stones shall be placed so
as to provide a minimum of voids. Smaller stones shall be uniformly distributed throughout

TROUT UNLIMITED — NORTH EDEN CREEK CULVERT REPLACEMENT NOVEMBER 2024
RIPRAP PAGE 3137 00 -4



the mass. Sufficient hand work shall be done to produce a neat and uniform surface, true
to the lines, grades, and sections indicated.

B. Where riprap is placed over a geotextile fabric, the riprap shall be placed so as to avoid
damage to the geotextile. Stones shall not be dropped from a height greater than 3-feet,
nor shall large stones be allowed to roll downslope.]

- END OF SECTION -
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SECTION 32 11 13 - A.C. PAVEMENT AND BASE

PART 1 -- GENERAL
1.1 SUMMARY

A. The CONTRACTOR shall provide A.C. pavement and base, complete and in place, in
accordance with the Contract Documents.

1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

A. A.C. pavement and base shall be installed in accordance with Utah Department of
Transportation 2025 Standard Specifications for Road and Bridge Construction.

1.3 CONTRACTOR SUBMITTALS

A. Submittals shall be in accordance with Section 01 33 00 - Contractor Submittals. Include
materials testing reports, job-mix formulas, and other pertinent information satisfactory to
the ENGINEER.

B. Suitability Tests of Proposed Materials: Tests for conformance with the Specifications
shall be performed prior to start of the WORK. The samples shall be identified to show
the name of the material, aggregate source, name of the supplier, contract number, and
the segment of the WORK where the material represented by the sample is to be used.
Results of all tests shall be submitted to the ENGINEER for approval. Materials to be
tested shall include aggregate base, coarse and fine aggregate for paving mixtures,
mineral filler, and asphalt cement.

C. Trial Batch: Before placing any paving material, a testing laboratory acceptable to the
ENGINEER shall prepare a trial batch of asphalt concrete for each job-mix formula to be
used by the CONTRACTOR for the work. The trial batch shall be prepared using the
aggregates and asphalt cement proposed by the CONTRACTOR, and approved by the
ENGINEER. The compacted trial batch shall provide a basis for computing the voids ratio,
provide an indication of the optimum asphalt content, and establish a basis for controlling
compaction during construction. The cost of not more than 2 laboratory trial batch tests
will be paid by the OWNER but the CONTRACTOR shall be responsible for the materials.
Performing and paying for any additional trial batch testing shall be the CONTRACTOR'’s
responsibility.

PART 2 -- PRODUCTS

2.1 See UDOT’s 2025 Standard Specifications For Road and Bridge Construction

PART 3 -- EXECUTION
3.1 See UDOT'’s 2025 Standard Specifications For Road and Bridge Construction

- END OF SECTION —
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SECTION 33 42 17 - CMP ARCH PIPE

1.0 GENERAL

1.1 This specification covers the design, manufacturing and installation of the
MULTI-PLATE galvanized 6x2 corrugated steel structural plate structure detailed
in the plans.

1.2 Qualified Suppliers

(a) Each bidder is required to identify their intended bridge supplier as part of the
bid submittal. Qualified suppliers must have at least fifteen (15) years
experience fabricating equal or larger type structures.

(b) Pre-Approved Manufacturer:
Contech Engineered Solutions LLC
700 Tech Drive
Winchester, KY 40391

(c) Suppliers other than those listed above may be used provided the owner’s
agent evaluates the proposed supplier and approves the supplier 14 business
days prior to bid.

(d) The contractor must provide the following documentation, for any proposed
Supplier who is not pre-approved, at least 14 business days prior to bid:

e Product Literature

e All documentation to ensure substitution will be in compliance with
these specifications.

o Project specific representative drawings for bridge projects listed
above with material, complete design calculations and design
specification references.

(e) Proposed suppliers must have at least fifteen (15) years experience
designing these types of structures and a minimum of fifteen (15) successful
projects, of similar shape and construction as specifically written in these
specifications and drawings, each of which has been in service at least three
(3) years. List the location, shape, size, owner, and a contact for reference
for each project.

(f) The owner’s agent will evaluate and verify the accuracy of the submittal prior
to bid. If the owner’s agent determines that the qualifying criteria have not
been met, the contractor’s proposed supplier shall be rejected. This ruling
shall be final.

1.3 The required structure will be designated by standard applicable catalog
structure number, span, rise and plate Pi.

Pi shall equal 3.2 inches.

Cover over the structure shall be determined from the crown of the structure to
the bottom of flexible pavement or top of rigid pavement.

—_
o~
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2.0 DIMENSIONS

2.1

2.2

23

24

2.5

26

3.0 DESIGN

3.1

3.2

3.3

Span: Maximum span shall be 12 ft - 0 in
Span shall be determined at the inside corrugations

Rise: Total rise shall be 6 ft - 3 in
Rise shall be determined at the inside corrugations

Gage: Plate gage shall be 12 gage for all plates or as described

Corrugation: The MULTI-PLATE galvanized structural plate shall have 6 inch x
2 inch annular corrugations. The corrugation profile shall have AASHTO
recognition for a minimum of 15 years.

Length: CMP arch pipe shall be 87-feet 6-inches long.

End Treatments: CMP arch pipe shall conform to embankment slope, see
DRAWINGS.

Design Criteria: The design of the structure shall be in accordance with:
a AASHTO Standard Specification For Highway Bridges 17th Edition with
interim revisions Section 12 Working Stress Design.

Design Loads: CMP Arch Pipe shall support HL-93 Loading Construction loads
and any temporary loads exceeding the service live load are not allowed on the
structure without approval from the Engineer.

(a) The Engineer shall specify the materials and extents of the foundations or
bedding and backfill material within the critical backfill zone with consideration of
structure shape and in situ conditions.

(b) The Engineer shall consider the structural capacity of trench walls or adjacent
embankments to provide balanced soil loads on the structure.

(c) The Engineer shall consider hydraulic forces on the ends of the structure.
End treatment such as headwalls, slope collars, slope paving or cut-off walls
shall be considered to protect the backfill and provide stability and protection to
the ends of the structure as well as to prevent erosion or washout.

(d) The Engineer shall consider scour effects on the structure foundation. The
use of scour counter-measures shall be considered for strip footings. The
Engineer shall consider potential washout/undermining effects on the invert. The
use of a toewall at the ends of a structure or a paved invert shall be considered.

Shop Drawings: Shop drawings and design calculations shall be prepared and
submitted to the owner for approval. The contractor shall be responsible for
verification of all field dimensions prior to fabrication.
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4.0 MATERIALS

4.1

plate and appurtenant items as shown on the plans and shall conform to the

Structural Plate: MULTI-PLATE galvanized steel structural plate shall consist of

requirements of AASHTO M167 or ASTM A761 and Table 1

Table 1 — MULTI-PLATE - 6x2 Corrugated Structural Plate Section Properties

Gage Nominal Uncoated Moment of | Section Radius of Area of
Thickness Thickness Inertia Modulus Gyration Section
(in) (in) (in*/in) (in%/in) (in) (in?/ft)
12 0.111 0.1046 0.0604 0.0574 0.682 1.556
10 0.138 0.1345 0.0782 0.0733 0.684 2.003
8 0.168 0.1644 0.0962 0.0888 0.686 2.449
7 0.188 0.1838 0.1080 0.0989 0.688 2.739
5 0.218 0.2145 0.1269 0.1147 0.690 3.199
3 0.249 0.2451 0.1462 0.1302 0.692 3.658
1 0.280 0.2758 0.1658 0.1458 0.695 4.119
5/16 0.318 0.3125 0.1900 0.1640 0.698 4.671
3/8 0.380 0.3750 0.2320 0.1950 0.704 5.613
4.2 Hot Dip Galvanizing: Galvanizing shall conform to AASHTO M111 or ASTM
A153
4.3 Fasteners: Nuts and bolts shall conform to AASHTO M232 and M291 or ASTM
A449, Type 1 (bolts) and A563, Grade C (nuts).
4.4 Bituminous (Asphalt) Coating: If specified, bituminous coating shall conform to

AASHTO M190.

5.0 FABRICATION AND QUALITY CONTROL

5.1 All manufacturing processes including corrugating, punching, curving, special
fabrication and galvanizing shall be performed in the United States of America at
a common location.

5.2 All raw materials shall be domestic and certification of origin in the United States
of America.

5.3 All raw materials shall be traceable and certified by the mill for material
composition and physical properties.

6.0 INSTALLATION

6.1 Assembly: The structure shall be assembled in accordance with the shop
drawings and plate layout provided by the manufacturer. Bolts shall be tightened
to an applied torque between 100 and 300 ft-lIbs.

6.2 Installation: The structure shall be installed in accordance with AASHTO

TROUT UNLIMITED — N
TABLE OF CONTENTS

Standard Specifications for Highway Bridges Section 26 or ASTM A807, the
project plans and specifications, and the manufacturer’'s recommendations.

(a) The Contractor shall provide footings as required per the project plans and
specifications.

(b) The Contractor shall provide proper bedding and backfill to avoid distortion
that may create undesirable stresses in the structure and/or settlement of the

roadway. The bedding shall be free of rock formations, protrusions, frozen
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material or organic material.

6.3 Backfill: The structure shall be backfilled using clean, well graded granular
materials that meet the requirements of AASHTO M145 soil classifications A-1,
A-2 or A-3.

(a) Backfill materials shall be placed in symmetrical lifts on each side of the
structure. The differential between the lifts on either side shall not exceed 24
inches. Each layer of soil shall be placed in 6 to 8 inch loose lifts and
compacted to a minimum of 90% density per AASHTO T99 or ASTM D698
(Standard Proctor).

(b) Backfill soils shall be free of rocks exceeding 3 inches, frozen lumps, ice,
organic matter and foreign materials that could cause hard spots or
decompose to create voids.

(c) The presence of a high percentage of silt or fine sand in the native soils
suggests the need for well-graded granular material in the critical backfill
zone or the use of non-woven geotextile to prevent soil migration.

(d) During backfilling operations, only small tracked construction equipment
(such as a D-4 dozer or smaller) shall be near the structure as fill progresses
above the crown and to the minimum height of cover. After adequate cover
and compaction is achieved, live loads may increase at the direction of the
Engineer.
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	01 11 00 Summary of Work
	1.1 SUMMARY
	A. The WORK to be performed under this Contract shall consist of furnishing tools, equipment, materials, supplies, and manufactured articles, and furnishing all labor, transportation, and services, including fuel, power, water, and essential communications, and performing all work or other operations required for the fulfillment of the Contract in strict accordance with the Contract Documents.  The WORK shall be complete, and all work, materials, and services not expressly indicated or called for in the Contract Documents which may be necessary for the complete and proper construction of the WORK in good faith shall be provided by the CONTRACTOR as though originally so indicated, at no increase in cost to the OWNER.
	1.2 WORK COVERED BY CONTRACT DOCUMENTS
	A. The WORK of this Contract comprises the construction of the following key elements:
	1. Installation of an 87-foot 6-inch-long corrugated metal pipe (CMP) bottomless arch culvert with concrete footers at the North Cisco Road crossing of North Eden Creek. The objective of the Project is to provide fish passage through the proposed culvert. Installation of the new arch culvert includes, but is not limited to, demolition of the existing 6-foot-diameter by 90-foot-long CMP culvert, demolition of the existing roadway (within the extent of excavation required for installation of the new arch culvert), structural excavation, concrete forming and pouring, construction of a streambed channel through the culvert, installation of structural steel plate arch culvert, roadway embankment backfill and compaction, installation of riprap, and roadway repairs including paving, chip sealing, and striping.
	2. Realignment of approximately 695-feet of North Eden Creek. The objective of the Work is to improve fish passage and habitat by providing reducing the stream gradient across the Project reach and restoring riparian habitat. The Work includes approximately 400-feet of floodplain fill and grading (downstream of the proposed culvert replacement), installation of approximately 695-feet of stream channel. Channel realignment Work includes installation of streambed sediments, cobbles, and boulders, stream habitat features including pool and riffle features, locally harvested woody riparian vegetation, and native grasses.
	3. Installation of a new irrigation diversion structure for a small diversion located approximately 450-feet downstream of the culvert replacement WORK.
	4. The WORK includes all installation of all temporary measures required for construction of the above project elements including, but not limited to, installation and maintenance of a temporary shoofly roadway to route traffic around the Project, dewatering measures, erosion and sediment control. Likewise, the WORK includes rehabilitation and restoration of the properties upon completion of the above WORK elements.
	B. The WORK is located in Rich County, Utah approximately 12-miles north of Laketown on North Cisco Road. North Cisco Road is property of Rich County. Stream and floodplain Project elements outside the North Cisco Road Right-of-Way are located on private property.
	1.3 CONTRACT METHOD
	A. The WORK hereunder will be constructed under a single lump sum contract.
	1.4 WORK BY OTHERS
	A. Interference With Work On Utilities:  The CONTRACTOR shall cooperate fully with all utility forces of the OWNER or forces of other public or private agencies engaged in the relocation, altering, or otherwise rearranging of any facilities which interfere with the progress of the WORK, and shall schedule the WORK so as to minimize interference with said relocation, altering, or other rearranging of facilities.
	1.5 WORK SEQUENCE
	A. The CONTRACTOR's work sequence shall be at the CONTRACTOR’s discretion. The CONTRACTOR’s attention is directed to the fact that vehicle access along North Cisco Road must be maintained throughout the Project performance period. In addition, the CONTRACTOR shall consider on-going irrigation and ranching operations on the private properties adjacent to the Project site. The CONTRACTOR shall be responsible for coordinating with the irrigators and maintaining the irrigation needs as required throughout the performance period. Additionally, the CONTRACTOR’s work sequence shall consider the time constraints imposed by the work windows associated with paving and chip sealing of North Cisco Road.
	B. Access to the site is limited to the hours of [[[     ]]] during [[[     ]]].
	1.6 CONTRACTOR USE OF SITE
	A. The CONTRACTOR's use of the Site shall be limited to its construction operations, including on-Site storage of materials, on-Site fabrication facilities, and field offices.
	B. The CONTRACTOR must receive written permission from the adjacent landowners approving use of any private lands for construction operations.
	1.7 OUTAGE PLAN AND REQUESTS
	A. Unless the Contract Documents indicate otherwise, the CONTRACTOR shall not interrupt on-going irrigation operations or prevent public use of North Cisco Road. Any disruptions to traffic along North Cisco Road shall be scheduled and approved as part of the CONTRACTOR’s Temporary Traffic Control Plan.
	1.8 OWNER USE OF THE SITE
	A. The OWNER may utilize all or part of the Black Bear Road and the private gravel road during the entire period of construction for the conduct of the OWNER's normal operations.  The CONTRACTOR shall cooperate and coordinate with the OWNER to facilitate the OWNER's operations and to minimize interference with the CONTRACTOR's operations at the same time.  In any event, the OWNER shall be allowed access to the Site during the period of construction.
	1.9 PROJECT MEETINGS
	A. Preconstruction Conference
	1. Prior to the commencement of WORK at the Site, a preconstruction conference will be held at a mutually agreed time and place.   The conference shall be attended by the CONTRACTOR'S Project Manager, its superintendent, and its subcontractors as the CONTRACTOR deems appropriate.  Other attendees will be:
	a. ENGINEER and the Resident Project Representative.
	b. Representatives of OWNER.
	c. Governmental representatives as appropriate.
	d. Others as requested by CONTRACTOR, OWNER, or ENGINEER.
	2. The CONTRACTOR shall bring the preconstruction conference submittals in accordance with Section 01 33 00 - Contractor Submittals.
	3. The purpose of the conference is to designate responsible personnel and establish a working relationship.  Matters requiring coordination will be discussed and procedures for handling such matters established.  The complete agenda will be furnished to the CONTRACTOR prior to the meeting date.  However, the CONTRACTOR should be prepared to discuss all of the items listed below.
	a. Status of CONTRACTOR's insurance and bonds.
	b. CONTRACTOR's tentative schedules.
	c. Transmittal, review, and distribution of CONTRACTOR's submittals.
	d. Processing applications for payment.
	e. Maintaining record documents.
	f. Critical work sequencing.
	g. Field decisions and Change Orders.
	h. Use of Site, office and storage areas, security, housekeeping, and OWNER's needs.
	i. Major equipment deliveries and priorities.
	j. CONTRACTOR's assignments for safety and first aid.
	k. Submittal Transmittal Form which the ENGINEER will furnish.
	4. The OWNER will preside at the preconstruction conference and will arrange for keeping and distributing the minutes to all persons in attendance.
	5. The CONTRACTOR and its subcontractors should plan on the conference taking no less than 4 hours.
	B. Progress Meetings
	1. The ENGINEER will schedule and hold progress meetings as required by progress of the WORK.  The CONTRACTOR, ENGINEER, OWNER, and all subcontractors active on the Site shall attend meetings.  CONTRACTOR may at its discretion request attendance by representatives of its suppliers, manufacturers, and other subcontractors.
	2. The ENGINEER will preside at the progress meetings and will arrange for keeping and distributing the minutes.  The purpose of the meetings is to review the progress of the WORK, maintain coordination of efforts, discuss changes in scheduling, and resolve other problems which may develop.  During each meeting, the CONTRACTOR shall present any issues that may impact its progress with a view to resolve these issues expeditiously.

	01 14 00 Construction and Schedule Constraints
	1.1 SUMMARY
	A. WORK shall be scheduled, sequenced, and performed in coordination with the OWNER, Rich County, and adjacent irrigators and landowners.
	B. The CONTRACTOR shall incorporate the construction and schedule constraints of this Section in preparing the construction schedules.
	1.2 PROJECT SCHEDULE
	A. Project schedule shall be coordinated with the OWNER. Construction of the Work shall be performed between July 1 and October 30, 2024. Construction sequencing and schedule shall consider the following constraints:
	1. Construction shall commence summer of 2024 with approval from the OWNER and land-owners.
	2. In-water WORK shall begin after stream flows have dropped and the property has adequately dried to minimize disturbance and protect water quality. The start date is approximate and may vary depending on weather conditions.
	3. The window for road paving typically ends in mid-October. The window for chip sealing ends mid-August. If the road repair WORK is not completed within the work window, the CONTRACTOR will be required to complete the WORK in 2026.
	1.3 OUTAGE REQUESTS
	A. Implementation of the Temporary Traffic Control Plan may require temporary disruption to traffic on North Cisco Road. The CONTRACTOR shall coordinate WORK with the ENGINEER and Rich County representatives as described below.  The CONTRACTOR shall submit a detailed outage plan and time schedule for construction activities.
	B. The outage plans shall be submitted to the OWNER and COUNTY for acceptance a minimum of 2 weeks in advance of the time that such outages are required.  The outage plans shall be coordinated with the construction schedule and shall meet the restrictions and conditions of this Section.  The outage plan shall describe the CONTRACTOR's method for completing the Work within the defined outage period. Costs for preparing and implementing the outage plans shall be the responsibility of the CONTRACTOR as part of the WORK.
	C. The CONTRACTOR shall not begin an alteration affecting existing facilities until specific written approval has been granted by the ENGINEER in each case.
	D. The CONTRACTOR's planned procedure shall be coordinated Rich County representatives.  The County has the authority to modify any proposed delays to traffic.
	E. The ENGINEER shall be notified in writing at least one week in advance of the required outage if the schedule for performing the WORK has changed or if revisions to the outage plan are required.  The CONTRACTOR shall provide written confirmation of the shutdown date and time two (2) Days prior to the actual shutdown.
	1.4 SCHEDULE CONSTRAINTS
	A. General:  It is the CONTRACTOR's responsibility to coordinate and plan the construction activities to integrate each schedule constraint into performance of the overall WORK.
	B. The listing of schedule constraints below does not mean that every constraint or special condition has been identified.  The list does not substitute for the CONTRACTOR's coordination and planning for completion of the WORK within the Contract Times.
	C. The following constraints affect the construction schedule.
	1. In-water WORK shall begin after stream flows have dropped and the property has adequately dried to minimize disturbance and protect water quality. The start date is approximate and may vary depending on weather conditions.
	2. The window for road paving typically ends in mid-October.
	3. The window for chip sealing ends mid-August.
	4. End of irrigation season, typically end of September.

	01 33 00 Contractor Submittals
	1.1 SUMMARY
	A. Wherever submittals are required in the Contract Documents, submit them to the OWNER or OWNER’s Resident Representative as directed.
	B. Within seven (7) Days after the date of commencement as stated in the Notice to Proceed, the CONTRACTOR shall submit the following items for review:
	1. A preliminary schedule of Shop Drawings, Samples, and proposed Substitutes ("Or-Equal") submittals listed in the Bid.  The schedule of submittals shall be based on CONTRACTOR's priority, planned construction sequence and schedule, long lead items, and size of submittal package.  Allow time for resubmittals.
	2. A list of permits and licenses the CONTRACTOR shall obtain, indicating the agency required to grant the permit and the expected date of submittal for the permit and required date for receipt of the permit.
	1.2 PRECONSTRUCTION CONFERENCE SUBMITTALS
	A. At the preconstruction conference of Section 01 11 00 - Summary of Work, the submit the following items to the OWNER for review:
	1. A revised schedule of Shop Drawings, Samples, and proposed Substitute ("Or-Equal") submittals listed in the Bid.
	2. A list of permits and licenses the CONTRACTOR shall obtain, indicating the agency required to grant the permit, the expected date of submittal for the permit, and required date for receipt of the permit.
	1.3 SHOP DRAWINGS
	A. All shop drawing submittals along with the shop drawing transmittal form, shall be made electronically in “.pdf” format and distributed by email from the CONTRACTOR to the OWNER’s Resident Project Representative (RPR).  The OWNER’S RPR shall be responsible to distribute each shop drawing to all reviewers and to receive and compile all review comments generated.
	B. Wherever called for in the Contract Documents or where required by the ENGINEER, the CONTRACTOR shall furnish a clear (non-scanned) electronic version, of each Shop Drawing submittal.  Shop Drawings may include detail design calculations, shop-prepared drawings, fabrication and installation drawings, erection drawings, lists, graphs, catalog sheets, data sheets, and similar items.  Whenever the CONTRACTOR is required to submit design calculations as part of a submittal, such calculations shall bear the signature and seal of an engineer registered in the appropriate branch and in the state wherein the project is located, unless otherwise indicated.
	C. Shop Drawing submittals shall be accompanied by the OWNER's standard submittal transmittal form, an electronic copy of which is available from the OWNER.  A submittal without the form or where applicable items on the form are not completed will be returned for resubmittal.
	D. Organization
	1. A single submittal transmittal form shall be used for each technical specification section or item or class of material or equipment for which a submittal is required.  A single submittal covering multiple sections will not be acceptable, unless the primary specification references other sections for components.
	2. On the transmittal form, index the components of the submittal and insert tabs in the submittal to match the components.  Relate the submittal components to specification paragraph and subparagraph, Drawing number, detail number, schedule title, room number, or building name, as applicable.
	3. Unless indicated otherwise, terminology and equipment names and numbers used in submittals shall match those used in the Contract Documents.
	E. Format
	1. Minimum sheet size shall be 8-1/2 inches by 11-inches.  Maximum sheet size shall be 11-inches by 17-inches.  Every page in a submittal shall be numbered in sequence.  All sheets shall be submitted on one (1) pdf file and arranged.
	2. Where product data from a manufacturer is submitted, clearly mark which model is proposed, with complete pertinent data capacities, dimensions, clearances, diagrams, controls, connections, anchorage, and supports.  Sufficient level of detail shall be presented for assessment of compliance with the Contract Documents.
	3. Each submittal shall be assigned a unique number.  Submittals shall be numbered sequentially, and the submittal numbers shall be clearly noted on the transmittal.  Original submittals shall be assigned a numeric submittal number followed by a decimal point and a “1” to indicate it is an original (first) submittal.  (For example, if submittal number 16.1 requires a resubmittal, that resubmittal will bear the designation “16.2”.  A further resubmittal would bear the designation “16.3”, etc.
	F. Disorganized submittals that do not meet the requirements of the Contract Documents will be returned without review.
	G. Except as may otherwise be indicated, the ENGINEER will return email comments (in pdf format) of each submittal to the OWNER’s RPR with comments noted thereon, within 14 calendar Days following receipt by the ENGINEER.  The OWNER’s RPR will compile all comments and return the complete submittal (in pdf format), within 21 calendar days following original receipt by the OWNER’s RPR.  It is considered reasonable that the CONTRACTOR will make a complete and acceptable submittal to the OWNER’s RPR by the first resubmittal on an item.  The OWNER reserves the right to withhold monies due to the CONTRACTOR to cover additional costs of the ENGINEER's review beyond the first resubmittal.  The ENGINEER's and OWNER RPR’s combined maximum review period for each submittal or resubmittal will be 21 calendar Days.  Thus, for a submittal that requires 2 resubmittals before it is complete, the maximum review period could be 63 calendar Days.
	H. Submittal Review Marking
	1. NO EXCEPTIONS TAKEN.  If a submittal is returned to the CONTRACTOR marked "NO EXCEPTIONS TAKEN," formal revision and resubmission will not be required.
	2. MAKE CORRECTIONS NOTED.  If a submittal is returned marked "MAKE CORRECTIONS NOTED," CONTRACTOR shall make the corrections on the submittal, but formal revision and resubmission will not be required.
	3. REVISE-RESUBMIT.   If a submittal is returned marked "REVISE-RESUBMIT," the CONTRACTOR shall revise it and shall resubmit the required number of copies.  Resubmittal of portions of multi-page or multi-drawing submittals will not be allowed.  For example, if a Shop Drawing submittal consisting of 10 drawings contains one drawing noted as "REVISE - RESUBMIT," the submittal as a whole is deemed "REVISE - RESUBMIT," and all 10 drawings are required to be resubmitted.
	4. REJECTED-RESUBMIT.  If a submittal is returned marked "REJECTED-RESUBMIT," it shall mean either that the proposed material or product does not satisfy the specification, the submittal is so incomplete that it cannot be reviewed, or is a substitution request not submitted in accordance with Section 01 60 00 - Products, Materials, Equipment, and Substitutions.  In the first 2 cases, the CONTRACTOR shall prepare a new submittal and shall resubmit.  In the latter case, the CONTRACTOR shall submit the substitution request according to Section 01 60 00.
	I. Resubmittal of rejected portions of a previous submittal will not be allowed.  Every change from a submittal to a resubmittal or from a resubmittal to a subsequent resubmittal shall be identified and flagged on the resubmittal.
	J. Fabrication of an item may commence only after the ENGINEER has reviewed the pertinent submittals and returned copies to the CONTRACTOR marked either "NO EXCEPTIONS TAKEN" or "MAKE CORRECTIONS NOTED."  Corrections indicated on submittals shall be considered as changes necessary to meet the requirements of the Contract Documents and shall not be taken as changes to the contract requirements.
	K. Submittals shall be carefully reviewed by an authorized representative of the CONTRACTOR prior to submission to the ENGINEER. Each submittal shall be dated and signed by the CONTRACTOR as being correct and in strict conformance with the Contract Documents.  In the case of Shop Drawings, each sheet shall be so dated and signed.  Any deviations from the Contract Documents shall be noted on the transmittal sheet.  The ENGINEER will only review submittals that have been so verified by the CONTRACTOR.  Non-verified submittals will be returned to the CONTRACTOR without action taken by the ENGINEER, and any delays caused thereby shall be the total responsibility of the CONTRACTOR.
	L. Corrections or comments made on the CONTRACTOR's Shop Drawings during review do not relieve the CONTRACTOR from compliance with Contract Drawings and Specifications.  Review is for conformance to the design concept and general compliance with the Contract Documents only.  The CONTRACTOR is responsible for confirming and correlating quantities and dimensions, fabrication processes and techniques, coordinating WORK with the trades, and satisfactory and safe performance of the WORK.
	1.4 TECHNICAL MANUAL
	A. The CONTRACTOR shall submit technical operation and maintenance information for each item of mechanical, electrical, and instrumentation equipment in an organized manner in the Technical Manual.  It shall be written so that it can be used and understood by the OWNER's operation and maintenance staff.
	Organization.  The Technical Manual shall be subdivided first by specification section number; second, by equipment item; and last, by "Category."  The following "Categories" shall be addressed (as applicable):
	1. Category 1 - Equipment Summary
	a. Summary:  A table shall indicate the equipment name, equipment number, and process area in which the equipment is installed.
	b. Form:  The ENGINEER will supply an Equipment Summary Form for each item of mechanical, electrical, and instrumentation equipment in the WORK.  The CONTRACTOR shall fill in the relevant information on the form and include it in Part 1.
	2. Category 2 - Operational Procedures
	a. Procedures:  Manufacturer-recommended procedures on the following shall be included in Part 2:
	3. Category 3 - Preventive Maintenance Procedures
	a. Procedures:  Preventive maintenance procedures shall include manufacturer-recommended procedures to be performed on a periodic basis, both by removing and replacing the equipment or component, and by maintaining the equipment in place.
	b. Schedules:  Recommended frequency of preventive maintenance procedures shall be included.  Lubrication schedules, including lubricant SAE grade, type, and temperature ranges, shall be covered.
	4. Category 4 - Shop Drawings
	a. Drawings:  This category includes approved shop or fabrication drawings with ENGINEER comments and corrections incorporated, complete with dimensions.
	5. Category 5 – Documentation & Warrantees
	a. Equipment warranties, affidavits, certifications, calibrations, laboratory test results, etc. required by the Technical Specifications shall be placed in this category.
	B. Format
	1. Each Technical Manual shall be bound in standard size 3 ring hardcover binders labeled on the spine and cover with project name, OWNER's project number, specification section number, equipment name, and equipment identification number
	2. Each Binder shall contain its own detailed table of contents at the front, plus a summary level table of contents information for the other binders in a multi-binder set.
	3. Documents in binders shall be 3-hole punched, no text shall be punched out, and pages larger than 8-1/2 inches by 11-inches shall be folded to 8-1/2 inches by 11-inches.  Binder ring size shall not exceed 2.5-inches in diameter.
	4. Each final set of Technical Manuals shall include a CD with electronic files:
	a. Project specific files created in Microsoft Office, AutoCad, Adobe Acrobat portable document format, or other software required by the specifications.
	b. Manufacturer literature in Adobe Acrobat portable document format (pdf).
	C. Technical Manual Review Process
	1. The CONTRACTOR shall furnish three (3) draft Technical Manuals for each Specification Section that requires a Manual.  The OWNER’s RPR will retain one (1) copy, will forward one (1) copy to the OWNER, and will return one (1) copy to the CONTRACTOR with review comments.
	2. The CONTRACTOR shall incorporate all comments into the draft and shall submit five (5) identical hard copies of the final Manual, bound in 3-ring binders, for acceptance.
	D. Schedule
	1. Except where indicated otherwise, Technical Manuals shall be submitted in final form to the OWNER’s RPR not later than the 80 percent of construction completion date.  Discrepancies found by the OWNER or ENGINEER shall be corrected within 30 Days from the date of written notification by the OWNER’s RPR.
	1.5 SPARE PARTS LIST
	A. The CONTRACTOR shall furnish to the OWNER spare parts information for mechanical, electrical, and instrumentation equipment. The spare parts list shall include those spare parts that each manufacturer recommends be maintained by the OWNER in inventory.
	1. Sources and Pricing:  The spare parts list shall include a current list price of each spare part.  Each manufacturer or supplier shall indicate the name, address, and telephone number of its nearest outlet of spare parts to assist the OWNER in ordering.
	2. Format:  The CONTRACTOR shall cross-reference spare parts lists to the equipment numbers designated in the Contract Documents.  The spare parts lists shall be bound in standard size, 3 ring, loose-leaf, vinyl plastic hard cover binders suitable for bookshelf storage.  Binder ring size shall not exceed 2.5 inches.
	1.6 RECORD DRAWINGS
	A. The CONTRACTOR shall maintain one set of Drawings at the Site for the preparation of record drawings.  On these, it shall mark every project condition, location, configuration, and any other change or deviation which may differ from the Contract Drawings at the time of award, including buried or concealed construction and utility features that are revealed during the course of construction.  Special attention shall be given to recording the horizontal and vertical location of buried utilities that differ from the locations indicated, or that were not indicated on the Contract Drawings.
	B. The record drawings shall be supplemented by any detailed sketches as necessary or as CONTRACTOR is directed, to fully indicate the WORK as actually constructed.  These record drawings are the CONTRACTOR's representation of as-built conditions, shall include revisions made by addenda and change orders, and shall be maintained up-to-date during the progress of the WORK.  Red ink shall be used for alterations and notes.  Notes shall identify relevant Change Orders by number and date.
	C. 11-inch x 17-inch size paper copies of the record drawings shall be submitted to the OWNER’s RRP at 120 day intervals, staring after the date of the Notice to Proceed, and also at completion of WORK.  Failure to submit complete record drawings on or before these dates will enact the liquidated damages clause for interim record drawing submittals described in Division 00 Contract Specifications.
	D. In the case of those drawings that depict the detail requirement for equipment to be assembled and fabricated in the factory, the record drawings shall be updated by indicating those portions which are superseded by change order drawings or final Shop Drawings, and by including appropriate reference information describing the change orders by number and the Shop Drawings by manufacturer, drawing, and revision numbers.
	E. Disorganized or incomplete record drawings will not be accepted.  The CONTRACTOR shall revise them and resubmit the drawings for review.
	F. Record drawings shall be accessible to the OWNER’s RPR during the construction period.
	G. Final payment will not be acted upon until the record drawings have been completed and delivered to the OWNER’s RPR.  Said up-to-date record drawings shall be in the form of a set of prints with carefully plotted information overlaid on the Contract Drawings.
	H. Information submitted by the CONTRACTOR will be assumed to be correct, and the CONTRACTOR shall be responsible for the accuracy of such information
	1.7 QUALITY CONTROL (QC) SUBMITTALS
	A. Quality control submittals are defined as those required by the Specifications to present documentary evidence to the OWNER and ENGINEER that the CONTRACTOR has satisfied certain requirements of the Contract Documents.
	B. Unless otherwise indicated, QC submittals shall be submitted:
	1. Before delivery and unloading, for the following types of submittals:
	a. Manufacturers' installation instructions
	b. Manufacturers' and Installers' experience qualifications
	c. Affidavits and manufacturers' certification of compliance with indicated product requirements
	d. Laboratory analysis results
	e. Factory test reports
	f. Ready mix concrete delivery tickets
	g. Design calculations
	2. Within 30 Days of the event documented for the following types of submittals:
	a. Manufacturers' field representative certification of proper installation
	b. Field measurement
	c. Field test reports
	d. Receipt of permit
	e. Receipt of regulatory approval
	C. The OWNER’s RPR and ENGINEER will record the date that a QC submittal was received and review it for compliance with submittal requirements, but the review procedures above for Shop Drawings and samples will not apply.
	1.8 INFORMATIONAL SUBMITTALS
	A. Informational submittals, such as Requests for Information (RFI), Deviation Request (DR), Change Order Proposals (COR), etc. formalize the flow of information between the CONTRACTOR and the ENGINEER.  The OWNER’s standard forms will be employed for such purpose.  Electronic copies of all standard Construction Management forms shall be provided by the OWNER to the CONTRACTOR.
	1.9 CONSTRUCTION PHOTOGRAPHS
	A. The CONTRACTOR shall be responsible to take digital construction photographs, no less than once per week, showing the progress of the WORK, including documentation of all buried utilities encountered during construction as well as installation of new buried utilities and buried WORK required by the Contract.
	B. Upon completion of the WORK and before final payment, the CONTRACTOR shall electronically submit all photographs to the OWNER on a CD or other electronic media with each photograph’s file name identified by location and date it was taken.

	01 55 00 Site Access and Storage
	1.1 HIGHWAY LIMITATIONS
	The CONTRACTOR shall make its own investigation of the condition of available public and private roads and of clearances, restrictions, bridge load limits, and other limitations affecting transportation and ingress and egress to the site of the WORK.  It shall be the CONTRACTOR's responsibility to construct and maintain any haul roads required for its construction operations.
	1.2 TEMPORARY CROSSINGS
	General:  Continuous, unobstructed, safe, and adequate pedestrian and vehicular access shall be provided to fire hydrants, commercial and industrial establishments, churches, schools, parking lots, service stations, motels, fire and police stations, and hospitals.  Safe and adequate public transportation stops and pedestrian crossings at intervals not exceeding 300-feet shall be provided.  The CONTRACTOR shall cooperate with parties involved in the delivery of mail and removal of trash and garbage so as to maintain existing schedules for such services.  Vehicular access to residential driveways shall be maintained to the property line except when necessary construction precludes such access for reasonable periods of time.
	Temporary Bridges:  Wherever necessary, to maintain vehicular crossings, the CONTRACTOR shall provide suitable temporary bridges or steel plates over unfilled excavations, except in such cases as the CONTRACTOR shall secure the written consent of the responsible individuals or authorities to omit such temporary bridges or steel plates, which written consent shall be delivered to the ENGINEER prior to excavation.  Such bridges or steel plates shall be maintained in service until access is provided across the backfilled excavation.  Temporary bridges or steel plates for street and highway crossing shall conform to the requirements of the authority having jurisdiction in each case, and the CONTRACTOR shall adopt designs furnished by said authority for such bridges or steel plates, or shall submit designs to said authority for approval, as may be required.
	Street Use:  Nothing herein shall be construed to entitle the CONTRACTOR to the exclusive use of any public street, alleyway, or parking area during the performance of the WORK hereunder, and it shall conduct its operations to not interfere unnecessarily with the authorized work of utility companies or other agencies in such streets, alleyways, or parking areas.  No street shall be closed to the public without first obtaining permission of the ENGINEER and proper governmental authority.  Where excavation is being performed in primary streets or highways, one lane in each direction shall be kept open to traffic at all times unless otherwise indicated.  Toe boards shall be provided to retain excavated material if required by the ENGINEER or the agency having jurisdiction over the street or highway.  Fire hydrants on or adjacent to the WORK shall be kept accessible to fire-fighting equipment.  Temporary provisions shall be made by the CONTRACTOR to assure the use of sidewalks and the proper functioning of gutters, storm drain inlets, and other drainage facilities.
	Traffic Control:  For the protection of traffic in public or private streets and ways, the CONTRACTOR shall provide, place, and maintain necessary barricades, traffic cones, warning signs, lights, and other safety devices in accordance with the requirements of the Manual of Uniform Traffic Control Devices, Part VI - Traffic Controls for Street and Highway Construction and Maintenance Operations," published by U.S. Department of Transportation, Federal Highway Administration (ANSI D6.1).
	The CONTRACTOR shall take necessary precautions for the protection of the WORK and the safety of the public.  Barricades and obstructions shall be illuminated at night, and lights shall be kept burning from sunset until sunrise.  The CONTRACTOR shall station such guards or flaggers and shall conform to such special safety regulations relating to traffic control as may be required by the public authorities within their respective jurisdictions.  Signs, signals, and barricades shall conform to Utah Dept. of Transportation and/or Federal Highway Administration requirements for Temporary Traffic Control Measures and/or OSHA requirements for construction safety.
	The CONTRACTOR shall submit three (3) copies of a traffic control plan to the County Representative for approval a minimum of two (2) weeks prior to construction.  The County Representative shall be allowed access to observe these traffic control plans in use and to make any changes as field conditions warrant.  Any changes required by the County Representative shall supersede these plans and be done solely at the CONTRACTOR's expense.
	The CONTRACTOR shall remove traffic control devices when no longer needed, repair damage caused by installation of the devices, and shall remove post settings and backfill the resulting holes to match grade.
	Temporary Street Closure:  If closure of any street is required during construction, the CONTRACTOR shall apply in writing to the County Representative and any other jurisdictional agency at least 30 Days in advance of the required closure.  A Detour and Traffic Control Plan shall accompany the application.
	Temporary Driveway Closure:  The CONTRACTOR shall notify the owner or occupant (if not owner-occupied) of the closure of the driveways to be closed more than one 8 hour work day at least three (3) working days prior to the closure.  The CONTRACTOR shall minimize the inconvenience and minimize the time period that the driveways will be closed.  The CONTRACTOR shall fully explain to the owner/occupant how long the closure will take and when closure will start.
	1.3 CONTRACTOR'S WORK AND STORAGE AREA
	The OWNER will designate and arrange for the CONTRACTOR's use, a portion of the property adjacent to the WORK for its exclusive use during the term of the Contract as a storage and shop area for its construction operations on the WORK.  At completion of WORK, the CONTRACTOR shall return this area to its original condition, including grading and landscaping.
	The CONTRACTOR shall make its own arrangements for any necessary off-Site storage or shop areas necessary for the proper execution of the WORK.
	The CONTRACTOR shall construct and use a separate storage area for hazardous materials used in constructing the WORK.
	For the purpose of this paragraph, hazardous materials to be stored in the separate area are products labeled with any of the following terms:  Warning, Caution, Poisonous, Toxic, Flammable, Corrosive, Reactive, or Explosive.  In addition, whether or not so labeled, the following materials shall be stored in the separate area:  diesel fuel, gasoline, new and used motor oil, hydraulic fluid, cement, paints and paint thinners, 2 part epoxy coatings, sealants, asphaltic products, glues, solvents, wood preservatives, sand blast materials, and spill absorbent.
	Hazardous materials shall be stored in groupings according to the Material Safety Data Sheets.
	The CONTRACTOR shall develop and submit to the ENGINEER a plan for storing and disposing of the materials above.
	The CONTRACTOR shall obtain and submit to the ENGINEER a single EPA number for wastes generated at the Site.
	The separate storage area shall meet the requirements of authorities having jurisdiction over the storage of hazardous materials.
	Hazardous materials that are delivered in containers shall be stored in the original containers until use.  Hazardous materials delivered in bulk shall be stored in containers which meet the requirements of authorities having jurisdiction.

	01 56 10 Protection of Existing Facilities
	1.1 GENERAL
	The CONTRACTOR shall protect all existing utilities and improvements not designated for removal and shall restore damaged or temporarily relocated utilities and improvements to a condition equal to or better than prior to such damage or temporary relocation, all in accordance with the Contract Documents.
	1.2 RIGHTS-OF-WAY
	The CONTRACTOR shall not do any WORK that would affect any oil, gas, sewer, or water pipeline; any telephone, telegraph, or electric transmission line; any fence; or any other structure, nor shall the CONTRACTOR enter upon the rights-of-way involved until notified that the OWNER has secured authority therefor from the proper party.
	After authority has been obtained, the CONTRACTOR shall give said party due notice of its intention to begin work, if required by said party, and shall remove, shore, support, or otherwise protect such pipeline, transmission line, ditch, fence, or structure, or replace the same.
	1.3 PROTECTION OF STREET OR ROADWAY MARKERS
	The CONTRACTOR shall not destroy, remove, or otherwise disturb any existing survey markers or other existing street or roadway markers without proper authorization.  No pavement breaking or excavation shall be started until all survey or other permanent marker points that will be disturbed by the construction operations have been properly referenced.  Survey markers or points disturbed by the CONTRACTOR shall be accurately restored after street or roadway resurfacing has been completed.
	1.4 RESTORATION OF PAVEMENT
	General:  All paved areas including asphaltic concrete berms cut or damaged during construction shall be replaced with similar materials of equal thickness to match the existing adjacent undisturbed areas, except where specific resurfacing requirements have been called for in the Contract Documents or in the requirements of the agency issuing the permit.  The pavement restoration requirement to match existing sections shall apply to all components of existing sections, including sub-base, base, and pavement.  Temporary and permanent pavement shall conform to the requirements of the affected pavement owner.  Pavements which are subject to partial removal shall be neatly saw cut in straight lines.
	Temporary Resurfacing:  Wherever required by the public authorities having jurisdiction, the CONTRACTOR shall place temporary surfacing promptly after backfilling and shall maintain such surfacing for the period of time fixed by said authorities before proceeding with the final restoration of improvements.
	Permanent Resurfacing:  In order to obtain a satisfactory junction with adjacent surfaces, the CONTRACTOR shall saw cut back and trim the edge so as to provide a clean, sound, vertical joint before permanent replacement of an excavated or damaged portion of pavement.  Damaged edges of pavement along excavations and elsewhere shall be trimmed back by saw cutting in straight lines.  All pavement restoration and other facilities restoration shall be constructed to finish grades compatible with adjacent undisturbed pavement.
	Restoration of Sidewalks or Private Driveways:  Wherever sidewalks or private roads have been removed for purposes of construction, the CONTRACTOR shall place suitable temporary sidewalks or roadways promptly after backfilling and shall maintain them in satisfactory condition for the period of time fixed by the authorities having jurisdiction over the affected portions.  If no such period of time is so fixed, the CONTRACTOR shall maintain said temporary sidewalks or roadways until the final restoration thereof has been made.
	1.5 EXISTING UTILITIES AND IMPROVEMENTS
	General:  The CONTRACTOR shall protect underground Utilities and other improvements which may be impaired during construction operations, regardless of whether or not the Utilities are indicated on the Drawings.  The CONTRACTOR shall take all possible precautions for the protection of unforeseen Utility lines to provide for uninterrupted service and to provide such special protection as may be necessary.
	Except where the Drawings indicate Utilities have been field located during design or certain Utility locations shall be exposed as part of the WORK, the CONTRACTOR shall be responsible for exploratory excavations as it deems necessary to determine the exact locations and depths of Utilities which may interfere with its work.  All such exploratory excavations shall be performed as soon as practicable after Notice to Proceed and, in any event, a sufficient time in advance of construction to avoid possible delays to the CONTRACTOR's progress.  When such exploratory excavations show the Utility location as shown on the Drawings to be in error, the CONTRACTOR shall so notify the ENGINEER.
	The number of exploratory excavations required shall be that number which is sufficient to determine the alignment and grade of the Utility.
	Utilities to be Moved:  In case it shall be necessary to move the property of any public utility or franchise holder, such utility company or franchise holder will, upon request of the CONTRACTOR, be notified by the OWNER to move such property within a specified reasonable time.  When utility lines that are to be removed are encountered within the area of operations, the CONTRACTOR shall notify the ENGINEER a sufficient time in advance for the necessary measures to be taken to prevent interruption of service.
	Utilities to be Removed:  Where the proper completion of the WORK requires the temporary or permanent removal and/or relocation of an existing Utility or other improvement which is indicated, the CONTRACTOR shall remove and, without unnecessary delay, temporarily replace or relocate such Utility or improvement in a manner satisfactory to the ENGINEER and the owner of the facility.  In all cases of such temporary removal or relocation, restoration to the former location shall be accomplished by the CONTRACTOR in a manner that will restore or replace the Utility or improvement as nearly as possible to its former locations and to as good or better condition than found prior to removal.
	OWNER's Right of Access:  The right is reserved to the OWNER and to the owners of public utilities and franchises to enter at any time upon any public street, alley, right-of-way, or easement for the purpose of making changes in their property made necessary by the WORK of this Contract.
	Underground Utilities Indicated:  Existing Utility lines that are indicated or the locations of which are made known to the CONTRACTOR prior to excavation and that are to be retained, and all Utility lines that are constructed during excavation operations shall be protected from damage during excavation and backfilling and, if damaged, shall be immediately repaired or replaced by the CONTRACTOR, unless otherwise repaired by the owner of the damaged Utility.  If the owner of the damaged facility performs its own repairs, the CONTRACTOR shall reimburse said owner for the costs of repair.
	Underground Utilities Not Indicated:  In the event that the CONTRACTOR damages existing Utility lines that are not indicated or the locations of which are not made known to the CONTRACTOR prior to excavation, a verbal report of such damage shall be made immediately to the ENGINEER and a written report thereof shall be made promptly thereafter.  The ENGINEER will immediately notify the owner of the damaged Utility.  If the ENGINEER is not immediately available, the CONTRACTOR shall notify the Utility owner of the damage.
	Costs of locating and repairing damage not due to failure of the CONTRACTOR to exercise reasonable care, and removing or relocating such Utility facilities not indicated in the Contract Documents with reasonable accuracy, and for equipment on the project which was actually working on that portion of the WORK which was interrupted or idled by removal or relocation of such Utility facilities, and which was necessarily idled during such work will be paid for as extra work in accordance with the provisions of Articles 10, 11, and 12 of the General Conditions.
	Approval of Repairs:  All repairs to a damaged Utility or improvement are subject to inspection and approval by an authorized representative of the Utility or improvement owner before being concealed by backfill or other work.
	Maintaining in Service:  Unless indicated otherwise, oil and gasoline pipelines, power, and telephone or the communication cable ducts, gas and water mains, irrigation lines, sewer lines, storm drain lines, poles, and overhead power and communication wires and cables encountered along the line of the WORK shall remain continuously in service during all the operations under the Contract, unless other arrangements satisfactory to the ENGINEER are made with the owner of said pipelines, duct, main, irrigation line, sewer, storm drain, pole, or wire or cable.  The CONTRACTOR shall be responsible for and shall repair all damage due to its operations, and the provisions of this Section shall not be abated even in the event such damage occurs after backfilling or is not discovered until after completion of the backfilling.
	1.6 TREES OR SHRUBS WITHIN STREET RIGHTS-OF-WAY AND PROJECT LIMITS
	General:  Except where trees or shrubs are indicated to be removed, the CONTRACTOR shall exercise all necessary precautions so as not to damage or destroy any trees or shrubs, including those lying within street rights-of-way and project limits, and shall not trim or remove any trees unless such trees have been approved for trimming or removal by the jurisdictional agency or OWNER.  Existing trees and shrubs which are damaged during construction shall be trimmed or replaced by the CONTRACTOR or a certified tree company under permit from the jurisdictional agency and/or the OWNER.  Tree trimming and replacement shall be accomplished in accordance with the following paragraphs.
	Trimming:  Symmetry of the tree shall be preserved; no stubs or splits or torn branches left; clean cuts shall be made close to the trunk or large branch.  Spikes shall not be used for climbing live trees.  Cuts over 1.5-inches in diameter shall be coated with a tree paint product that is waterproof, adhesive, and elastic, and free from kerosenes, coal tar, creosote, or other material injurious to the life of the tree.
	1.7 LAWN AREAS
	Lawn or landscaped areas damaged during construction shall be repaired to match the pre-construction condition to the satisfaction of the land owner and the OWNER.
	1.8 NOTIFICATION BY THE CONTRACTOR
	Prior to any excavation in the vicinity of any existing underground facilities, including all water, sewer, storm drain, gas, petroleum products, or other pipelines; all buried electric power, communications, or television cables; all traffic signal and street lighting facilities; and all roadway and state highway rights-of-way, the CONTRACTOR shall notify the respective authorities representing the owners or agencies responsible for such facilities not less than 3 Days nor more than 7 Days prior to excavation so that a representative of said owners or agencies can be present during such work if they so desire.

	01 57 20 Temporary Environment Controls
	1.1 SUMMARY
	A. WORK includes furnishing all labor, materials and equipment required for the installation and maintenance of temporary environmental controls, including erosion and sediment controls.
	1.2 SUBMITTALS
	A. Storm Water Pollution Prevention Plan (SWPPP):  Submit a SWPPP indicating storm water pollution prevention measures
	B. Erosion and Sediment Control Plan (ESC Plan): Submit an ESC Plan indicating erosion and sediment control measures and products, as well as installation, maintenance, repair, and removal procedures.
	C. Notice of Intent (NOI)
	1.3 DUST ABATEMENT
	A. The CONTRACTOR shall prevent its operation from producing dust in amounts damaging to property, cultivated vegetation, or domestic animals, or causing a nuisance to persons living in or occupying buildings in the vicinity of the Site.  The CONTRACTOR shall be responsible for any damage resulting from dust originating from its operations.  Dust abatement measures shall be continued until the CONTRACTOR is relieved of further responsibility by the ENGINEER.
	B. Storage Piles: Enclose, cover, water (as needed), or apply non-toxic soil binders according to manufacturer's specifications on material piles (i.e. gravel, sand, dirt) with a silt content of 5 percent or greater.
	C. Active Areas of Site: Water active construction areas and unpaved roads as needed and as requested by ENGINEER.
	D. Inactive Areas of Site: Apply non-toxic soil stabilizers according to manufacturer's specifications to inactive construction areas, or water as needed to maintain adequate dust control.
	E. Vehicle Loads:  Cover or maintain at least 2-feet of freeboard vertical distance between the top of the load and the top of the trailer sides on trucks hauling dirt, sand, soil, or other loose materials off of the Site.
	F. Roads:  When there is visible track-out onto a paved public road, install approved Best Management Practices where the vehicles exit and enter onto the paved roads.  Sweep the paved street at the end of each shift with a water spray pick-up broom-type street sweeper as necessary or as directed.
	G. Vehicle Speeds:  If watering of unpaved roads is not sufficient to control dust, reduce vehicle speeds as necessary to control dust.
	1.4 STORMWATER POLLUTION PREVENTION
	A. CONTRACTOR shall minimize stormwater pollution from the Site in accordance with the Storm Water Pollution Prevention Plan
	1.5 RUBBISH CONTROL
	A. During the progress of the WORK, the CONTRACTOR shall keep the Site and other areas for which it is responsible in a neat and clean condition and free from any accumulation of rubbish.  The CONTRACTOR shall dispose of rubbish and waste materials of any nature and shall establish regular intervals of collection and disposal of such materials and waste.  The CONTRACTOR shall also keep its haul roads free from dirt, rubbish, and unnecessary obstructions resulting from its operations.  Disposal of rubbish and surplus materials shall be off the Site in accordance with local codes and ordinances governing locations and methods of disposal and in conformance with applicable safety laws and the particular requirements of Part 1926 of the OSHA Safety and Health Standards for Construction.
	1.6 SANITATION
	A. Toilet Facilities:  Fixed or portable chemical toilets shall be provided wherever needed for the use of employees.  Toilets shall conform to the requirements of Part 1926 of the OSHA Safety and Health Regulations for Construction.
	B. Sanitary and Other Organic Wastes:  The CONTRACTOR shall establish a regular daily collection of sanitary and organic wastes.  Wastes and refuse from sanitary facilities provided by the CONTRACTOR or organic material wastes from any other source related to the CONTRACTOR's operations shall be disposed of away from the Site in a manner satisfactory to the ENGINEER and in accordance with Laws and Regulations pertaining thereto.
	1.7 CHEMICALS
	A. Chemicals used on the WORK or furnished for facility operation, whether defoliant, soil sterilant, herbicide, pesticide, disinfectant, polymer, reactant, or of other classification, shall show approval of either the U.S. Environmental Protection Agency or the U.S. Department of Agriculture.  Use of such chemicals and disposal of residues shall be in strict accordance with the printed instructions of the manufacturer.  In addition, see the requirements set forth in paragraph 6.11 of the General Conditions.
	1.8 CULTURAL RESOURCES
	A. The CONTRACTOR's attention is directed to the National Historic Preservation Act of 1966 (16 U.S.C. 470) and 36 CFR 800 which provides for the preservation of potential historical architectural, archaeological, or cultural resources (hereinafter called "cultural resources").
	B. In the event potential cultural resources are discovered during subsurface excavations at the Site, the following procedures shall be instituted:
	1. The OWNER will issue a temporary Notice to Suspend Work directing the CONTRACTOR to cease construction operations at the location of such potential cultural resources find.
	2. The suspension Notice will contain the following:
	a. A clear description of the WORK to be suspended
	b. Instructions regarding issuance of further orders by the CONTRACTOR for material services
	c. Guidance as to the action to be taken on subcontracts
	d. Suggestions to the CONTRACTOR to minimize incurred costs
	e. Estimated duration of the temporary suspension.
	3. Such suspension shall be effective until such time as a qualified archeologist can assess the value of the potential cultural resources and make recommendations to the appropriate authority.
	4. The CONTRACTOR shall cease WORK in the area of a discovery until appropriate actions have been determined in accordance with this paragraph.
	5. If human remains are discovered, WORK in the immediate vicinity of the find shall stop.  The Local Law Enforcement Agency shall be notified.
	C. Changes to the Contract Price and Contract Times for suspension due to discovery of a potential cultural resource will be made in the following manner:
	1. Contract Times
	a. If the WORK temporarily suspended is on the “critical path”, the total number of Days for which the suspension is in effect will be added to the Contract Times.
	b. If a portion of WORK at the time of such suspension is not on the “critical path”, but subsequently becomes WORK on the critical path, the Contract Times will be computed from the date such WORK is classified as on the critical path.
	2. Contract Price
	a. If, as a result of a cultural resources suspension, the CONTRACTOR sustains a loss that could not have been avoided by judicious handling of forces and equipment or redirection of forces or equipment to perform other WORK on the contract, the CONTRACTOR shall negotiate compensation for losses with the OWNER.

	01 60 00 Products, Materials, Equipment, and Substitutions
	1.1 DEFINITIONS
	The word "Products," as used in the Contract Documents is defined to include purchased items for incorporation into the WORK, regardless of whether specifically purchased for the project or taken from CONTRACTOR's stock of previously purchased products.  The word "Materials," is defined as products which must be substantially cut, shaped, worked, mixed, finished, refined, or otherwise fabricated, processed, installed, or applied to form WORK.  The word "Equipment" is defined as products with operational parts, regardless of whether motorized or manually operated, and particularly including products with service connections (wiring, piping, and other like items).  Definitions in this paragraph are not intended to negate the meaning of other terms used in the Contract Documents, including "specialties," "systems," "structure," "finishes," "accessories," "furnishings," special construction," and similar terms, which are self-explanatory and have recognized meanings in the construction industry.
	Neither "Products" nor "Materials" nor "Equipment" includes machinery and equipment used for preparation, fabrication, conveying, and erection of the WORK.
	1.2 QUALITY CONTROL
	Source Limitations:  To the greatest extent possible for each unit of WORK, the CONTRACTOR shall provide products, materials, and equipment of a singular generic kind from a single source.
	Compatibility of Options:  Where more than one choice is available as options for CONTRACTOR's selection of a product, material, or equipment, the CONTRACTOR shall select an option which is compatible with other products, materials, or equipment.  Compatibility is a basic general requirement of product, material and equipment selections.
	1.3 PRODUCT DELIVERY AND STORAGE
	The CONTRACTOR shall deliver and store the WORK in accordance with manufacturer's written recommendations and by methods and means which will prevent damage, deterioration, and loss including theft. Delivery schedules shall be controlled to minimize long-term storage of products at the Site and overcrowding of construction spaces.  In particular, the CONTRACTOR shall ensure coordination to ensure minimum holding or storage times for flammable, hazardous, easily damaged, or sensitive materials to deterioration, theft, and other sources of loss.
	1.4 TRANSPORTATION AND HANDLING
	Products shall be transported by methods to avoid damage and shall be delivered in undamaged condition in manufacturer's unopened containers and packaging.
	The CONTRACTOR shall provide equipment and personnel to handle products, materials, and equipment [including those furnished by OWNER,] by methods to prevent soiling and damage.
	The CONTRACTOR shall provide additional protection during handling to prevent marring and otherwise damaging products, packaging, and surrounding surfaces.
	1.5 STORAGE AND PROTECTION
	Products shall be stored in accordance with manufacturer's written instructions and with seals and labels intact and legible.  Sensitive products shall be stored in weather-tight climate controlled enclosures and temperature and humidity ranges shall be maintained within tolerances required by manufacturer's recommendations.
	For exterior storage of fabricated products, products shall be placed on sloped supports above ground.  Products subject to deterioration shall be covered with impervious sheet covering and ventilation shall be provided to avoid condensation.
	Loose granular materials shall be stored on solid flat surfaces in a well-drained area and shall be prevented from mixing with foreign matter.
	Storage shall be arranged to provide access for inspection.  The CONTRACTOR shall periodically inspect to assure products are undamaged and are maintained under required conditions.
	Storage shall be arranged in a manner to provide access for maintenance of stored items and for inspection.
	1.6 MAINTENANCE OF PRODUCTS IN STORAGE
	The CONTRACTOR shall comply with manufacturer's product storage requirements and recommendations.
	The CONTRACTOR shall maintain manufacturer-required environmental conditions continuously.
	The CONTRACTOR shall ensure that surfaces of products exposed to the elements are not adversely affected and that weathering of finishes does not occur.
	For mechanical and electrical equipment, the CONTRACTOR shall provide a copy of the manufacturer's service instructions with each item and the exterior of the package shall contain notice that instructions are included.
	1.7 PROPOSED SUBSTITUTIONS OR "OR-EQUAL" ITEM
	Whenever materials or equipment are indicated in the Contract Documents by using the name of a proprietary item or the name of a particular manufacturer, the naming of the item is intended to establish the type, function, and quality required.  If the name is followed by the words "or equal" indicating that a substitution is permitted, materials or equipment of other manufacturers may be accepted if sufficient information is submitted by the CONTRACTOR to allow the ENGINEER to determine that the material or equipment proposed is equivalent or equal to that named, subject to the following requirements:
	The burden of proof as to the type, function, and quality of any such substitution product, material or equipment shall be upon the CONTRACTOR.
	The ENGINEER will be the sole judge as to the type, function, and quality of any such substitution and the ENGINEER's decision shall be final.
	The ENGINEER may require the CONTRACTOR to furnish additional data about the proposed substitution.
	The OWNER may require the CONTRACTOR to furnish a special performance guarantee or other surety with respect to any substitution.
	Acceptance by the ENGINEER of a substitution item proposed by the CONTRACTOR shall not relieve the CONTRACTOR of the responsibility for full compliance with the Contract Documents and for adequacy of the substitution.
	The CONTRACTOR shall pay all costs of implementing accepted substitutions, including redesign and changes to WORK necessary to accommodate the substitution.
	The procedure for review by the ENGINEER will include the following:
	If the CONTRACTOR wishes to provide a substitution item, the CONTRACTOR shall make written application to the ENGINEER on the "Substitution Request Form."
	Unless otherwise provided by law or authorized in writing by the ENGINEER, the "Substitution Request Form(s)" shall be submitted within the 35 Day period after award of the Contract.
	Wherever a proposed substitution item has not been submitted within said 35 Day period, or wherever the submission of a proposed substitution material or equipment has been judged to be unacceptable by the ENGINEER, the CONTRACTOR shall provide the material or equipment indicated in the Contract Documents.
	The CONTRACTOR shall certify by signing the form that the list of paragraphs on the form are correct for the proposed substitution.
	The ENGINEER will evaluate each proposed substitution within a reasonable period of time.
	As applicable, no shop drawing submittals shall be made for a substitution item nor shall any substitution item be ordered, installed, or utilized without the ENGINEER'S prior written acceptance of the CONTRACTOR'S "Substitution Request Form."
	The ENGINEER will record the time required by the ENGINEER in evaluating substitutions proposed by the CONTRACTOR and in making changes by the CONTRACTOR in the Contract Documents occasioned thereby.
	The CONTRACTOR's application shall address the following factors which will be considered by the ENGINEER in evaluating the proposed substitution:
	Whether the evaluation and acceptance of the proposed substitution will prejudice the CONTRACTOR's achievement of Substantial Completion on time.
	Whether acceptance of the substitution for use in the WORK will require a change in any of the Contract Documents to adapt the design to the proposed substitution.
	Whether incorporation or use of the substitution in connection with the WORK is subject to payment of any license fee or royalty.
	Whether all variations of the proposed substitution from the items originally specified are identified.
	Whether available maintenance, repair, and replacement service are indicated.  The manufacturer shall have a local service agency (within 50 miles of the site) which maintains properly trained personnel and adequate spare parts and is able to respond and complete repairs within 24 hours.
	Whether an itemized estimate is included of all costs that will result directly or indirectly from acceptance of such substitution, including cost of redesign and claims of other contractors affected by the resulting change.
	Whether the proposed substitute item meets or exceeds the experience and/or equivalency requirements listed in the appropriate technical specifications.
	Without any increase in cost to the OWNER, the CONTRACTOR shall be responsible for and pay all costs in connection with proposed substitutions and of inspections and testing of equipment or materials submitted for review prior to the CONTRACTOR's purchase thereof for incorporation in the WORK, whether or not the ENGINEER accepts the proposed substitution or proposed equipment or material.  The CONTRACTOR shall reimburse the OWNER for the charges of the ENGINEER for evaluating each proposed substitution.

	01 71 13 Mobilization
	1.1 GENERAL
	CONTRACTOR shall mobilize as required for the proper performance and completion of the WORK and in accordance with the Contract Documents.
	Mobilization shall include at least the following items:
	Moving onto the Site and importing equipment necessary for the first month of operations.
	Establishing fire protection system.
	Developing construction water supply.
	Providing on-Site sanitary facilities and potable water facilities.
	Arranging for and erection of CONTRACTOR's WORK and storage yards.
	Obtaining required permits.
	Having OSHA required notices and establishing safety programs.
	Submitting initial submittals.

	01 77 00 Project Closeout
	1.1 FINAL CLEANUP
	The CONTRACTOR shall promptly remove from the vicinity of the completed WORK, all rubbish, unused materials, concrete forms, construction equipment, and temporary structures and facilities used during construction.  Final acceptance of the WORK by the OWNER will be withheld until the CONTRACTOR has satisfactorily performed the final cleanup of the Site.
	1.2 CLOSEOUT TIMETABLE
	The CONTRACTOR shall establish dates for acceptance periods and on-site instructional periods. Such dates shall be established not less than one week prior to beginning any of the foregoing items, to allow the OWNER, the ENGINEER, and their authorized representatives sufficient time to schedule attendance at such activities.
	1.3 FINAL SUBMITTALS
	The CONTRACTOR, prior to requesting final payment, shall obtain and submit the following items to the ENGINEER for transmittal to the OWNER:
	Written guarantees, where required.
	Completed record drawings.
	Bonds for WORK, maintenance, etc., as required.
	Certificates of inspection and acceptance by local governing agencies having jurisdiction.
	Releases from all parties who are entitled to claims against the subject project, property, or improvement pursuant to the provisions of law.
	1.4 MAINTENANCE AND GUARANTEE
	The CONTRACTOR shall comply with the maintenance and guarantee requirements of the OWNER and Rich County.
	Rich County requires CONTRACTOR to provide 1-year warranty for roadwork. Any differential settlement or other defects that develop with the North Cisco Road work shall be repaired by the CONTRACTOR.
	The OWNER will be responsible for sealing roadway cracks that develop within 4-years of Project completion.
	Replacement of earth fill or backfill, where it has settled below the required finish elevations, shall be considered as a part of such required repair work, and any repair or resurfacing constructed by the CONTRACTOR which becomes necessary by reason of such settlement shall likewise be considered as a part of such required repair work unless the CONTRACTOR shall have obtained a statement in writing from the affected private owner or public agency releasing the OWNER from further responsibility in connection with such repair or resurfacing.
	The CONTRACTOR shall make all repairs and replacements promptly upon receipt of written order from the OWNER.  If the CONTRACTOR fails to make such repairs or replacements promptly, the OWNER reserves the right to do the WORK and the CONTRACTOR and its surety shall be liable to the OWNER for the cost thereof.
	1.5 BOND
	The CONTRACTOR shall provide a bond to guarantee performance of the provisions provided by the OWNER.

	02 22 00 Site Condition Surveys
	1.1 SUMMARY
	The CONTRACTOR shall conduct thorough pre-construction and post-construction Site conditions surveys of the entire Project. Site conditions surveys shall consist of photographs, as-built records, and any other documentation that may be utilized to compare pre and post-project conditions.
	Topographic survey may be requested by the OWNER where need for proof of finished elevations and or quantities are required.
	The purpose of site condition survey is to provide all Project stakeholders including the OWNER, CONTRACTOR, irrigators, and landowners with proof of satisfactory completion of the WORK.
	1.2 CONTRACTOR SUBMITTALS
	Photographs and other data of the preconstruction conditions shall be submitted to the ENGINEER for record purposes prior to, but not more than three weeks before, commencement of any construction activities.
	Except as otherwise indicated, post-construction topographic mapping shall be submitted to the ENGINEER within 60 days of completing WORK.
	A complete set of all photographs and survey data of the post-construction conditions shall be completed and submitted prior to final inspection by the OWNER and ENGINEER.
	3.1 PHOTOGRAPHS
	CONTRACTOR, as a minimum, shall document pre- and post-construction conditions by preparing photographic surveys of the following:
	Roadways used to access the Site or haul materials and equipment to the Site.
	Work areas, including actual work sites, materials processing and stockpiling areas, access corridors, disposal areas, and staging areas.
	Any work completed by other contractors at the Site that will be connected to or otherwise affected by the WORK.
	Driveways, sidewalks, and buildings which might be affected by the WORK.
	Supplement photographs with spot elevation surveys as required to thoroughly document the original condition and location of existing features and facilities.

	02 41 00 Demolition, Salvage, and Rehabilitation
	1.1 SUMMARY
	The CONTRACTOR shall demolish and reconstruct existing civil, landscaping and structural facilities as indicated, in accordance with the Contract Documents.
	1.2 COORDINATION
	The CONTRACTOR shall carefully coordinate the WORK in areas where existing infrastructure will be impacted by completion of the WORK and where existing facilities remain operational.  The WORK as indicated is not all inclusive, and the CONTRACTOR shall be responsible for performing the reconstruction indicated plus that which can be reasonably inferred from the Contract Documents as necessary to complete the Project.  The Specifications and Drawings identify the major facilities that shall be demolished and reconstructed, but existing utilities such as water, chemicals, drainage, and electrical wiring are not necessarily shown.
	The CONTRACTOR shall note that the Drawings used to indicate demolition and reconstruction are based on record drawings of the existing facilities.  These record drawings have been reproduced to show existing conditions and to clarify the scope of WORK as much as possible.  Prior to bidding, the CONTRACTOR shall conduct a comprehensive survey at the Site to verify the correctness and exactness of the Drawings, the scope of WORK, and the extent of existing utilities.
	While demolition and reconstruction are being performed, the CONTRACTOR shall provide adequate access for the continued operation and maintenance of private property and adjacent utilities.  The CONTRACTOR shall erect and maintain fences, warning signs, barricades, and other devices around the reconstruction as required for the protection of the CONTRACTOR's employees, the public, private land owner’s, and utility workers.  The CONTRACTOR shall remove such protection when reconstruction activities are complete, or as work progresses, or when directed by the ENGINEER.
	1.3 CONTRACTOR SUBMITTALS
	Demolition and reconstruction activities and procedures, including operational sequence, shall be submitted to the ENGINEER for approval.  The procedures shall provide for safe conduct of the WORK, careful removal and disposition of materials and equipment, protection of existing facilities which are to remain undisturbed, coordination with existing facilities to remain in service, and timely disconnection and reconnection of utility services.  The procedures shall include a detailed description and time schedule of the methods and equipment to be used for each operation and the sequence of operation.  A storage plan for salvaged items shall be included.
	1.4 DEMOLITION
	Existing structures, equipment, piping, valves, utilities, and related appurtenances such as anchors, supports, and hardware indicated or required to be demolished as part of the WORK shall be removed and disposed of unless otherwise indicated.  Removal of buried structures, utilities, and appurtenances includes the related excavation and backfill as required.  Removed items shall be disposed of offsite by the CONTRACTOR.
	Items to be removed include:
	1.5 RELOCATION
	Items of existing equipment, piping, valves, electrical gear, instrumentation, utilities, and appurtenances required to be relocated shall be removed without any degradation in condition from that prior to removal.  The CONTRACTOR shall be responsible to properly safeguard the relocated items against damage and loss during removal, handling, storage, and installation in the new location.
	Items to be relocated include:
	1.6 REHABILITATION
	Existing civil, landscaping, structural, architectural, mechanical, electrical, and instrumentation WORK disturbed or damaged by reconstruction activities shall be repaired and rehabilitated as indicated.
	Damaged items shall be repaired or replaced with new items to restore items or surfaces to a condition equal to and matching that existing prior to damage.
	1.7 DISPOSAL
	The CONTRACTOR shall be responsible for the offsite disposal of debris resulting from reconstruction in compliance with local, state, and federal codes and requirements.
	3.1 GENERAL
	The CONTRACTOR shall coordinate demolition and reconstruction WORK with the OWNER and ENGINEER.  Unless otherwise indicated, the CONTRACTOR shall be responsible for the sequence of activities.  WORK shall be performed in accordance with applicable safety rules and regulations.
	The CONTRACTOR shall verify that any utilities connected to structures, equipment, and facilities to be removed, relocated, salvaged, replaced, or abandoned are rendered inoperable, replaced with new utilities, or adequately bypassed with temporary utilities before proceeding with demolition and reconstruction.
	The CONTRACTOR shall take precautions to avoid damage to adjacent facilities and to limit the WORK activities to the extent indicated.  If reconstruction beyond the scope indicated is required, the CONTRACTOR shall obtain approval from the ENGINEER prior to commencing.
	3.2 PROTECTION OF EXISTING FACILITIES
	Before beginning any reconstruction, the CONTRACTOR shall carefully survey the existing facilities and examine the Specifications and Drawings to determine the extent of reconstruction and coordination with the WORK.  Existing facilities not subject to reconstruction shall be protected and maintained in accordance with Section 01 56 10 - Protection of Existing Facilities.  Damaged existing facilities shall be repaired to the previous condition or replaced.
	Persons shall be afforded safe passages around areas of demolition.
	Structural elements shall not be overloaded.  The CONTRACTOR shall be responsible for shoring, bracing, or adding new supports as may be required for adequate structural support as a result of WORK performed under this Section.  The CONTRACTOR shall remove temporary protection when the WORK is complete or when so authorized by the ENGINEER.
	The CONTRACTOR shall carefully consider bearing loads and capacities before placement of equipment and material on Site.  In the event of any questions as to whether an area to be loaded has adequate bearing capacity, the CONTRACTOR shall consult with the ENGINEER prior to the placement of such equipment or material.
	3.3 DEMOLITION, SALVAGE, AND RELOCATION
	The Contract Documents indicate existing facilities to be demolished, salvaged, and/or relocated.  Auxiliary utilities including such services as water, chemicals, drainage, electrical wiring, controls, and instrumentation are not necessarily indicated.  The CONTRACTOR shall verify the scope of the WORK to remove the equipment indicated; coordinate its shutdown, removal, replacement, or relocation. The removal of existing facilities for demolition, salvage, and relocation shall include the following requirements:
	Equipment supports, including concrete pads, baseplates, mounting bolts, and support hangers, shall be removed.  Damage to the existing structure shall be repaired as indicated.
	The area shall be thoroughly cleaned such that little or no evidence of the previous equipment installation will remain.
	Below-grade areas and voids resulting from demolition of structures shall be completely filled.  Fill and compaction shall be in accordance with Section 31 00 00 - Earthwork.  After fill and compaction, surfaces shall be graded to meet adjacent contours and to provide flow to surface drainage structures, or as indicated.
	The CONTRACTOR shall perform a functional test of existing equipment that is relocated and reinstalled to ensure the equipment functions in the manner documented during the initial inspection.  The CONTRACTOR shall inform the ENGINEER in writing a minimum of 5 Days prior to the functional testing in order for the OWNER and ENGINEER to witness the test.  If, in the opinion of the ENGINEER, the relocated equipment does not function in a satisfactory manner, the CONTRACTOR shall make repairs and modifications necessary to restore the equipment to its original operating condition at no additional cost to the OWNER.
	3.4 REHABILITATION
	The CONTRACTOR shall be responsible to rehabilitate those areas affected by its construction activities.
	When new piping is to be connected to existing piping, the existing piping shall be cut square and ends properly prepared for the connection.  Any damage to the lining and coating of the existing piping shall be repaired.  Dielectric insulating joints shall be installed at interconnections between new and existing piping.
	Where existing equipment, piping, and supports, electrical panels and devices, conduits, and associated appurtenances are removed, the CONTRACTOR shall rehabilitate the affected area such that little or no evidence of the previous installation remains.  Openings in concrete floors, walls, and ceilings from piping, conduit, and fastener penetrations shall be filled with non-shrink grout and finished to match the adjacent area.  Concrete pads, bases associated with equipment, supports, and appurtenances shall be removed by chipping away concrete and cutting any exposed reinforced steel and anchor bolts a minimum of 2-inches below finished grade and be painted with epoxy paint.  The area of concrete to be rehabilitated shall be scored by saw cutting clean, straight lines to a minimum depth of 1.5-inches, and concrete within the scored lines removed to a depth of 1.5-inches (or the depth of cover over reinforcing steel, whichever is less).  The area within the scored lines shall be patched with non-shrink grout to match the adjacent grade and finish.  Abandoned connections to piping and conduits shall be terminated with blind flanges, caps, and plugs suited for the material, type, and service of the pipe or conduit.
	Where reconstruction activities damage the painting and coating of adjacent or nearby facilities, the damaged areas shall be surface prepared and coated in accordance with Section 09 96 00 - Protective Coating to match the original painting and coating with a compatible system.  Surfaces of equipment items that are to be relocated shall be prepared and be coated in accordance with Section 09 96 00 - Protective Coating.
	3.5 DISPOSAL
	Demolition and removal of debris shall minimize interference with roads, streets, walks, and other adjacent occupied or used facilities which shall not be closed or obstructed without permission from the OWNER.  Alternate routes shall be provided around closed or obstructed traffic ways.
	Site debris, rubbish, and other materials resulting from reconstruction operations shall be legally removed and disposed of.  Structures and equipment to be demolished shall be cleaned prior to demolition and the wash water properly disposed of.  No trace of these structures shall remain prior to placing of backfill in the areas from which structures were removed.
	Refuse, debris, and waste materials resulting from demolition and clearing operations shall not be burned.
	3.6 OCCUPANCY AND POLLUTION CONTROL
	Water sprinkling, temporary enclosures, chutes, and other suitable methods shall be used to limit dust and dirt rising and scattering in the area.  The CONTRACTOR shall comply with government regulations pertaining to environmental protection.
	Water shall not be used if it creates hazardous or objectionable conditions such as ice, flooding, or pollution.
	3.7 CLEANING
	During and upon completion of WORK, the CONTRACTOR shall promptly remove tools and equipment, surplus materials, rubbish, debris, and dust and shall leave areas affected by WORK in a clean, approved condition.
	Adjacent structures shall be cleaned of dust, dirt, and debris caused by reconstruction, as directed by the ENGINEER or governing authorities, and adjacent areas shall be returned to condition existing prior to start of WORK.

	03 11 13 Concrete Formwork
	1.1 SUMMARY
	A. The CONTRACTOR shall design and furnish all concrete formwork, and associated bracing, shoring, and supports for cast-in-place concrete, in accordance with the Contract Documents.
	1.2 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with Section 01 33 00 - Contractor Submittals.
	B. Manufacturer’s information.  Manufacturer’s information demonstrating compliance with requirements for the formwork materials, including:
	1. Form ties and related accessories.
	2. Form gaskets.
	3. Form release agent, including NSF certification if not using mineral oil.
	1.3 QUALITY CONTROL
	A. Tolerances:  The variation from required lines or grade shall not exceed 1/4-inch in 10-feet, non-cumulative, and there shall be no offsets or visible waviness in the finished surface.  Other tolerances shall be within the tolerances of ACI 117 - Standard Tolerances for Concrete Construction and Materials.
	2.1 GENERAL
	A. Form materials shall not adversely affect the concrete.
	B. Forms shall be tight so as to prevent the loss of water, cement, and fines.
	2.2 DESIGN
	A. Design Responsibility.  The CONTRACTOR shall assume full responsibility for the adequate design of formwork:
	1. The design of concrete forms and shoring shall comply with applicable local, state, and Federal regulations.
	B. Formwork Design. The following criteria shall be satisfied during the placement of concrete, the subsequent vibration of the freshly-placed concrete, and the curing period prior to the planned removal of the forms:
	1. Forms shall be true in every respect to the required shape and size, shall conform to the established alignment and grade, and shall be of sufficient strength and rigidity to maintain their position and shape.
	2. Forms shall be properly braced or tied together to maintain their position and shape.  If adequate foundation for shores cannot be secured, trussed supports shall be provided.
	3. Suitable and effective means shall be provided for holding adjacent edges and ends of panels and sections tightly together and in accurate alignment so as to prevent the formation of ridges, fins, offsets, or similar surface defects in the finished concrete.
	4. Chamfer Edges.  Unless otherwise indicated, exterior corners in concrete members shall be provided with 3/4-inch chamfers or be tooled to 0.5-inch radius.  Re-entrant corners in concrete members shall not have fillets unless otherwise indicated.
	5. Clean-out Holes.  Adequate clean-out holes shall be provided at the bottom of each lift of forms.  The size, number, and location of such clean-outs shall be as acceptable to the ENGINEER.
	C. Wall forms.  Specific to the design of wall forms, the following additional criteria shall be met:
	1. Gaskets.  The forms shall be tight so as to prevent the loss of water, cement, and fines.  Specifically, the bottom of wall forms that rest on concrete footings or slabs shall be provided with a gasket to prevent loss of fines and paste during placement and vibration of concrete.  Such gasket may be a 1.0- to 1.5-inch diameter polyethylene rod held in position to the underside of the wall form.
	2. Form Windows.  Whenever concrete cannot be placed from the top of a wall form in a manner that meets the requirements of the Contract Documents, form windows shall be provided in the size and spacing needed to allow placement of concrete to the requirements of Section 03 30 00 - Cast-in-Place Concrete.  The size, number, and location of such form windows shall be as acceptable to the ENGINEER.
	3. Plywood, 5/8-inch and greater in thickness, may be fastened directly to studding if the studs are spaced close enough to prevent visible deflection marks in the concrete.
	2.3 FORMWORK MATERIALS
	A. Form Materials.  Forms shall be smooth surface forms and shall be of the following materials:
	1. Plywood.  Plywood for concrete formwork shall be new, waterproof, synthetic resin bonded, exterior type Douglas Fir or Southern Yellow Pine plywood manufactured especially for concrete formwork, shall conform to the requirements of PS 1 – Construction and Industrial Plywood, for Concrete Forms, Class I, and shall be edge sealed.  Wood forms for surfaces to be painted shall be Medium Density Overlaid plywood, MDO Ext. Grade.
	2. Steel.  Steel leave-in-place forms shall not be used.
	3. Lumber.  Lumber shall be Douglas Fir or Southern Yellow Pine, construction grade or better, in conformance with U.S. Product Standard PS 20 - American Softwood Lumber Standard.  Unless expressly accepted by the ENGINEER, lumber used for forms, shoring, or bracing shall be new material.
	2.4 FORM TIES
	A. Standard-Application Form Ties.
	1. Form ties shall be provided with a plastic cone or other suitable means for forming a conical hole to insure that the form tie may be broken off back of the face of the concrete.
	2. The maximum diameter of removable cones for rod ties or other removable form tie fasteners having a circular cross-section shall not exceed 1.5 inches; and all such fasteners shall be such as to leave holes of regular shape for reaming.
	3. Form ties shall be Wrench Head Snap Tie by MeadowBurke; Snap-Ties by Dayton/Richmond; or equal.
	3.1 GENERAL
	A. Safety.  In addition to satisfying the design criteria listed above, the CONTRACTOR shall:
	1. Provide worker protection from protruding reinforcement bars in accordance with applicable safety codes.
	2. Promptly remove from the WORK any formwork that is unsafe or inadequate in any respect, and replace with formwork that is safe and adequate in all respects.
	B. Quality and Availability.  The quality and availability of forms shall be sufficient to permit the required rate of progress in the WORK.
	C. Quality Control & Bracing.  The following quality control is required:
	1. The inspection of concrete formwork shall comply with applicable local, state, and Federal regulations.
	2. Plumb and string lines shall be installed before concrete placement and shall be maintained during placement.  Such lines shall be used by CONTRACTOR's personnel and by the ENGINEER and shall be in sufficient number and properly installed.  During concrete placement, the CONTRACTOR shall continually monitor plumb and string line form positions and immediately correct deficiencies.
	D. Removal. All forms shall be removed, after the appropriate curing times have been obtained, unless approved otherwise by the ENGINEER.
	3.2 CONSTRUCTION
	A. Vertical Surfaces:
	1. Vertical surfaces of concrete members shall be formed, except where placement of the concrete against the ground is indicated.
	2. Not less than 1-inch of concrete shall be added to the indicated thickness of a concrete member where concrete is permitted to be placed against trimmed ground in lieu of forms.  Permission to do this on other concrete members will be granted only for members of comparatively limited height and where the character of the ground is such that it can be trimmed to the required lines and will stand securely without caving or sloughing until the concrete has been placed.
	B. Construction Joints:
	1. Concrete construction joints will not be permitted at locations other than those indicated, except as may be acceptable to the ENGINEER.
	2. When a second lift is placed on hardened concrete, special precautions shall be taken in the way of the number, location, and tightening of ties at the top of the old lift and bottom of the new to prevent any unsatisfactory effect whatsoever on the concrete.
	3. Pipe stubs and anchor bolts shall be set in the forms where required.
	C. Form Ties
	1. Embedded Ties:  Holes left by the removal of form tie cones shall be reamed with suitable toothed reamers so as to leave the surface of the holes clean and rough before being filled with mortar.  Wire ties for holding forms will not be permitted.  No form-tying device or part thereof, other than metal, shall be left embedded in the concrete.  Ties shall not be removed in such manner as to leave a hole extending through the interior of the concrete members.  The use of snap-ties that cause spalling of the concrete upon form stripping or tie removal will not be permitted.  If steel panel forms are used, rubber grommets shall be provided where the ties pass through the form in order to prevent loss of cement paste.  Where metal rods extending through the concrete are used to support or to strengthen forms, the rods shall remain embedded and shall terminate not less than 1-inch back from the formed face or faces of the concrete.
	3.3 REMOVAL OF FORMS
	A. Careful procedures for the removal of forms shall be strictly followed, and this WORK shall be done with care so as to avoid injury to the concrete.  No heavy loading on green concrete will be permitted.
	B. For parts of the WORK not specifically mentioned herein, forms shall remain in place for periods of time as recommended in ACI 347 - Guide to Formwork for Concrete.
	3.4 REUSE OF FORMS
	A. Forms may be reused only if in good condition and only if acceptable to the ENGINEER.  Light sanding between uses will be required wherever necessary to obtain uniform surface texture on exposed concrete surfaces.  Exposed concrete surfaces are defined as surfaces which are permanently exposed to view.  In the case of forms for the inside wall surfaces of hydraulic/water retaining structures, unused tie rod holes in forms shall be covered with metal caps or shall be filled by other methods acceptable to the ENGINEER.
	3.5 MAINTENANCE OF FORMS
	A. General Condition.  Forms shall be maintained in good condition, particularly as to size, shape, strength, rigidity, tightness, and smoothness of surface.  Before concrete is placed, the forms shall be thoroughly cleaned.
	B. Form Oil.  The form surfaces shall be treated with a non-staining mineral oil or other lubricant acceptable to the ENGINEER.  Any excess lubricant shall be satisfactorily removed before placing the concrete.  Care shall be exercised to keep oil off the surfaces of steel reinforcement and other metal items to be embedded in concrete.
	- END OF SECTION -

	03 20 00 Reinforcement Steel
	1.1 SUMMARY
	A. The CONTRACTOR shall provide reinforcement steel, accessories, and appurtenant WORK, complete and in place, in accordance with the Contract Documents.
	1.2 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with Section 01 33 00 - Contractor Submittals.  Submittals shall be provided at the earliest possible date after receipt by the CONTRACTOR of the Notice to Proceed.
	B. Shop Drawings.  Shop drawings shall be provided for reinforcement steel, showing the details of the reinforcement steel which shall conform to ACI 315 - Details and Detailing of Concrete Reinforcement, and the requirements herein.  Shop drawings shall include the following items:
	1. Bending diagrams. The shop bending diagrams shall show the actual lengths of bars to the nearest inch measured to the intersection of the extensions (tangents for bars of circular cross section) of the outside surface.
	2. Placement diagrams.  Include bar placement diagrams. These diagrams shall also clearly indicate the dimensions of splices and where they occur.
	3. Bar Quantities.  The quantity of bars shall be identified for each bar configuration.
	1.3 QUALITY CONTROL
	A. If requested by the ENGINEER, the CONTRACTOR shall furnish samples from each heat of reinforcement steel in a quantity adequate for testing.  Costs of initial tests will be paid by the OWNER.  Costs of additional tests if material fails initial tests shall be the CONTRACTOR’s responsibility.
	2.1 REINFORCEMENT STEEL
	A. Bar Reinforcement.  Bar and spiral reinforcement shall conform to ASTM A 615 - Deformed and Plain Billet - Steel Bars, for Grade 60 reinforcement unless otherwise indicated.
	B. Welded Wire Fabric (WWF).  Welded wire fabric reinforcement shall conform to ASTM A 185 - Welded Steel Wire Fabric, Plain, for Concrete Reinforcement, and the details indicated.  Welded wire fabric with longitudinal wire of W4 size wire and smaller shall be in flat sheets or in rolls with a core diameter of not less than 10-inches.  Welded wire fabric with longitudinal wires larger than W4 size shall be in flat sheets only.
	2.2 ACCESSORIES
	A. Accessories shall include necessary chairs, slab bolsters, concrete blocks, tie wires, dips, supports, spacers, and other devices to position reinforcement during concrete placement.
	B. Bar supports.  Bar supports shall meet the requirements of the CRSI Manual of Standard Practice, including special requirements for supporting epoxy-coated reinforcing bars.
	1. Wire bar supports shall be CRSI Class 1 for maximum protection with a 1/8-inch minimum thickness of plastic coating that extends at least 0.5-inch from the concrete surface.  Plastic shall be gray in color.
	2. Concrete blocks (i.e. dobies) used to support and position reinforcement steel shall have the same or higher compressive strength as required for the concrete in which they are located.  Wire ties shall be embedded in concrete block bar supports.
	3.1 GENERAL
	A. Reinforcement steel, welded wire fabric, couplers, and other appurtenances shall be fabricated, and placed in accordance with the Building Code and the supplementary requirements herein.
	3.2 FABRICATION
	A. General
	1. Reinforcement steel shall be accurately formed to the dimensions and shapes indicated, and the fabricating details shall be prepared in accordance with ACI 315 and ACI 318 - Building Code Requirements for Reinforced Concrete, except as modified by the Drawings.   Bars shall be bent cold.  Bars shall be bent per ACI 318.
	2. The CONTRACTOR shall fabricate reinforcement bars for structures in accordance with bending diagrams, placing lists, and placing drawings.
	B. Fabricating Tolerances:  Bars used for concrete reinforcement shall satisfy the following  fabricating tolerances:
	3.3 PLACING
	A. General.  Reinforcement steel shall be accurately positioned as indicated and shall be supported and wired together to prevent displacement, using annealed iron wire ties or suitable clips at intersections.  Tie wires shall be bent away from the forms in order to provide the required concrete coverage.  Reinforcement steel shall be supported by concrete, plastic or metal support spacers, or metal hangers that are strong and rigid enough to prevent any displacement of the reinforcement steel.  Concrete dobies used to support reinforcement steel shall be tied to the steel with wire ties that are embedded in the blocks.
	B. Limitations on Bar Supports.  Limitations on the use of bar support materials shall be as follows.
	1. Concrete Dobies
	a. Permitted at any location except where architectural finish is required.
	b. Where concrete is to be placed on the ground, supporting concrete dobies shall be used in sufficient numbers to support the bars without settlement, but in no case shall such support be continuous.
	2. Wire Bar Supports:  permitted only at slabs over dry areas, interior dry wall surfaces, and exterior wall surfaces.
	3. Plastic Bar Supports:  permitted at every location except on grade.
	C. Placing Tolerances.  Unless otherwise indicated, reinforcement placing tolerances shall be within the limits in Section 7.5 of ACI 318 except where in conflict with the Building Code.
	D. Adjusting Bar Locations.  Bars may be moved as necessary to avoid interference with other reinforcement steel, conduits, or embedded items.  If bars are moved more than one bar diameter or enough to exceed the above tolerances, the resulting arrangement of bars shall be as reviewed and accepted by the ENGINEER.
	E. Additional Bars.  Bars additional to those indicated that may be found necessary or desirable by the CONTRACTOR for the purpose of securing reinforcement in position shall be provided by the CONTRACTOR at its own expense.
	F. Welded Wire Fabric (WWF).
	1. Welded wire fabric reinforcement placed over horizontal forms shall be supported on slab bolsters.  Slab bolsters shall be spaced not more than 30-inches on centers, shall extend continuously across the entire width of the reinforcement mat, and shall support the reinforcement mat in the plane indicated.
	2. Welded wire fabric placed over the ground shall be supported on wired concrete blocks (dobies) spaced not more than 3-feet on centers in any direction.  The construction practice of placing welded wire fabric on the ground and hooking into place in the freshly placed concrete shall not be used.
	3.4 SPACING OF BARS
	A. Clear Distances.
	1. The clear distance between parallel bars (except in columns and between multiple layers of bars in beams) shall be not less than the nominal diameter of the bars, nor less than 1-1/3 times the maximum size of the coarse aggregate, nor less than one-inch.
	2. Where reinforcement in beams or girders is placed in 2 or more layers, the clear distance between layers shall be not less than one-inch.
	3. In columns, the clear distance between longitudinal bars shall be not less than 1.5 times the bar diameter, nor less than 1.5 times the maximum size of the coarse aggregate, nor less than 1.5-inches.
	4. The clear distance between bars shall also apply to the distance between a contact splice and adjacent splices or bars.
	B. Bar Locations in Walls.  When used to space the reinforcing bars from wall forms, the forms and bars shall be located so that there is no deflection of the accessory when the forms are tightened into position.
	3.5 SPLICING
	A. General.  Splices shall only be used at locations indicated.  When it is necessary to splice at points other than where indicated, the character of the splice shall be as reviewed and accepted by the ENGINEER.  Unless otherwise indicated, dowels shall match the size and spacing of the spliced bar.
	B. Splice Class.  The length of lap for reinforcement bars, unless otherwise indicated, shall be in accordance with ACI 318, Section 12.15.1 for a Class B splice.
	C. Columns.  Splices in column spiral reinforcement, when necessary, shall be made by welding or by a lap of 1.5 turns.
	D. Welded Wire Fabric (WWF).  Laps of welded wire fabric shall be in accordance with ACI 318.  Adjoining sheets shall be securely tied together with No. 14 tie wire, one tie for each 2 running feet.  Wires shall be staggered and tied in such a manner that they cannot slip.
	3.6 BENDING OR STRAIGHTENING
	A. Bending or Straightening:  Reinforcement shall not be straightened or rebent in a manner which will injure the material.  Bars shall be bent or straight as indicated.  Do not use bends different from the bends indicated.  Bars shall be bent cold, unless otherwise permitted by the ENGINEER.  No bars partially embedded in concrete shall be field-bent except as indicated or specifically permitted by the ENGINEER.
	3.7 CLEANING AND PROTECTION
	A. Reinforcement steel shall always be protected from conditions conducive to corrosion until concrete is placed around it.
	B. The surfaces of reinforcement steel and other metalwork to be in contact with concrete shall be thoroughly cleaned of dirt, grease, loose scale and rust, grout, mortar, and other foreign substances immediately before the concrete is placed.  Where there is delay in depositing concrete, reinforcement shall be reinspected and, if necessary, recleaned.
	- END OF SECTION -

	03 30 00 CIP Concrete
	1.1 SUMMARY
	A. The CONTRACTOR shall provide cast-in-place concrete in accordance with the Contract Documents.
	1.2 DEFINITIONS
	A. HYDRAULIC STRUCTURE. Environmental engineering concrete structures for the containment, treatment, or transmission of water, wastewater, other fluids, or gases.
	B. SPECIAL INSPECTOR.  An independent inspector retained for the verification and testing of the WORK.
	C. STRUCTURAL CONCRETE.  Structural concrete is all concrete not explicitly defined in the Specifications as non-structural concrete.
	1.3 REFERENCES.  Unless noted otherwise, the latest version of each References is applicable to the WORK.
	A. ACI 117 – Standard Tolerance for Concrete Construction and Materials.
	B. ACI 214 – Recommended Practice for Evaluation of Strength Test Methods.
	C. ACI 301 – Structural Concrete.
	D. ACI 304.2R – Guide to Placing Concrete by Pumping Methods.
	E. ACI 306.1 – Cold Weather Concreting.
	F. ACI 308 – Standard Practice for Curing Concrete.
	G. ACI 309 – Consolidation of Concrete.
	H. ACI 318 – Building Code Requirements for Structural Concrete.
	I. ACI 350 – Code Requirements for Environmental Engineering Concrete Structures.
	J. ASTM C 31 – Practices for Making and Curing Concrete Test Specimens in the Field.
	K. ASTM C 33 – Concrete Aggregates.
	L. ASTM C 94 – Ready Mixed Concrete.
	M. ASTM C 127 – Test Method for Relative Density and Absorption of Coarse Aggregate.
	N. ASTM C 128 – Test Method for Relative Density and Absorption of Fine Aggregate.
	O. ASTM C 136 – Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	P. ASTM C 143 – Test Method for Slump of Hydraulic Cement Concrete.
	Q. ASTM C 150 – Specification for Portland Cement.
	R. ASTM C 156 – Test Method for Water Loss Through Liquid Membrane-Forming Curing Compounds for Concrete.
	S. ASTM C 157 – Test Method for Length Change of Hardened Hydraulic Cement Mortar and Concrete.
	T. ASTM C 192 – Practice for Making and Curing Concrete Test Specimens in the Laboratory.
	U. ASTM C 231 – Test Method for Air Content of Freshly Mixed Concrete by the Pressure Method.
	V. ASTM C 260 – Air Entraining Admixtures for Concrete.
	W. ASTM C 309 - Liquid Membrane-Forming Compounds for Curing Concrete.
	X. ASTM C 494 – Chemical Admixtures for Concrete.
	Y. ASTM C 566 - Test Method for Total Moisture Content of Aggregate by Drying.
	Z. ASTM C 618 – Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete.
	AA. ASTM C 1064 – Test Method for Temperature of Freshly Mixed Hydraulic-Cement Concrete.
	BB. ASTM C 1077 – Practice for Laboratories Testing Concrete and Concrete Aggregates for use in Construction and Criteria for Laboratory Evaluation.
	CC. ASTM C 1260 – Test Method for Potential Alkali Reactivity of Aggregate.
	DD. ASTM C 1293 – Test Method for Determination of Length Change of Concrete Due to Alkali-Silica Reaction.
	EE. ASTM C 1567 – Test Method for Determining the Potential Alkali-Silica Reactivity of Combinations of Cementitious Materials and Aggregate.
	FF. ASTM D 2419 – Test Methods for Sand Equivalent Value of Soils and Fine Aggregate.
	1.4 CONCRETE TYPES
	A. General.  Concrete used in the WORK shall be provided and tested according to the requirements identified herein.
	B. Concrete Types and Subtypes.  The CONTRACTOR shall construct concrete elements with the Concrete Type assigned to said elements. Each Concrete Type is considered a separate “class of concrete” as defined by ACI standards and shall be sampled and tested as required to conform with the provisions herein.
	C. Alternatives.  Alternative Concrete Types may be used for an application upon approval by the ENGINEER.  The CONTRACTOR is not permitted to construct with an alternative Concrete Type without receiving approval by the ENGINEER.
	D. Standard Structural Concrete.  The following table identifies the Types of standard structural concrete used in the WORK:
	E. Non-Structural Concrete.  The types of non-structural concrete covered in this Section are listed in the following table.  Slabs, foundations, or other concrete members for transformers, generators, or other large mechanical or electrical equipment shall not be constructed with non-structural concrete.
	1.5 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with Section 01 33 00 – Contractor Submittals.
	B. Materials.  Test data relating to the cement, aggregate, and admixtures shall be less than 6 months old.  Furnish submittals as required by the Contract Documents and the following in accordance with ACI 301:
	1. Cement.  Mill tests, including fineness, for each shipment of cement to be used.
	2. Aggregates.  Submit gradation test results for aggregate.
	3. Admixtures.  Admixture product data and certifications.  Chloride ion content shall be included.
	C. Concrete Mix Designs:  Prior to the WORK, the CONTRACTOR shall submit concrete mix designs which identify the proportions and gradations of materials proposed for each class and type of concrete.  Costs of laboratory testing related to the submittal of mix designs shall be CONTRACTOR’s responsibility.  Regardless of the age of the tests – new trial tests or historical testing – tests shall be performed by an independent testing laboratory acceptable to the ENGINEER.  The concrete mix design is subject to rejection by the ENGINEER.
	D. Field Test Results:  Submit field test results.  When tests are conducted as performed by a Special Inspector, the test results shall be certified by the Special Inspector.
	E. Curing:  Submit materials and methods for curing.
	F. Temperature-Affected Concrete Work:  If required by the ENGINEER, submit detailed procedures for concrete work in hot or cold weather as required herein.
	G. Delivery Tickets:  Where ready-mix concrete is used, the CONTRACTOR shall furnish delivery tickets at the time of delivery of each load of concrete.  Each ticket shall show the state-certified equipment used for measuring and the total quantities, by weight, of cement, sand, each class of aggregate, admixtures, the amount of water in the aggregate added at the batching plant, and the amount allowed to be added at the Site for the specific design mix.  In addition, each ticket shall state the mix number, total yield in cubic yards, and the time of day, to the nearest minute, corresponding to the times when the batch was dispatched, when it left the plant, when it arrived at the Site, when unloading began, and when unloading was finished.
	1.6 QUALITY CONTROL
	A. General.  Tests of the component materials and of the concrete are required to verify compliance of the materials and mix designs to the Contract Documents and shall be performed as indicated.  Laboratory and field testing of materials and concrete shall be in accordance to the standards identified herein.  The standards listed in this Paragraph do not contain all standards related to the quality control of the cast-in-place concrete.
	B. Laboratory Standard.  Laboratories testing concrete material components and mixes shall meet ASTM C 1077.
	C. Air Content.  Air content of concrete shall be tested in accordance with ASTM C 231.  Air content shall be tested at the point of placement.
	D. Aggregates.
	1. Testing for aggregate shall include sand equivalence, reactivity, organic impurities, abrasion resistance, and soundness, according to ASTM C 33 and this Section of the Specifications.
	2. Aggregate testing shall be performed within 12 months of the start of construction and every 12 months during construction to determine continued compliance.
	E. Slump.  Slump shall be tested in accordance with ASTM C 143.
	F. Temperature.  Temperature of concrete shall be tested in accordance with ASTM C 1064.
	G. Curing of Test Specimens.  Field-sampled concrete test specimens shall be handled and cured in accordance with ACI C 31.  Laboratory-cured concrete test specimens shall be handled and cured in accordance with ACI C 192.
	H. Sampling.  Concrete for testing shall be furnished by the CONTRACTOR, and the CONTRACTOR shall assist the ENGINEER in obtaining samples and disposal and cleanup of excess material.  Sacked cement shall be stored in such a manner so as to permit access for inspection and sampling.
	I. Compression Tests.
	1. Compression test specimens for concrete shall be made in accordance with Section 9.2 of ASTM C 31.  Specimens shall be 6-inches diameter by 12-inches tall cylinders.
	2. Each set of specimens shall be a minimum of five (5) cylinders.
	3. Sampling of concrete to collect test specimens for each class of concrete shall be as follows.
	a. Hydraulic Structures.  Sampling for each class of concrete shall be in accordance with ACI 350, Chapter 5, as follows:
	1) Not less than once a day for each class of concrete placed, nor less than:
	2) Once for each 100 yd3 of each class of concrete placed each day, nor less than:
	3) Once for each 5,000 ft2 of slab or wall surface area placed each day.
	b. Non-Hydraulic Structures.  Sampling for each class of concrete shall be in accordance with ACI 318, Chapter 5, as follows:
	1) Not less than once a day for each class of concrete placed, nor less than:
	2) Once for each 150 yd3 of each class of concrete placed each day, nor less than:
	3) Once for each 5,000 ft2 of slab or wall surface area placed each day.
	c. Minimum Sampling of Concrete.  Notwithstanding the above criteria, at a minimum, for a given class of concrete, sampling shall be adequate to provide samples, consisting of at least five (5) test specimens each, made from at least five (5) randomly selected batches or from each batch if fewer than five (5) batches are used.
	d. Frequency of sampling may be changed at the discretion of the ENGINEER.
	4. Compression tests shall be performed in accordance with ASTM C 39.  One (1) test cylinder shall be tested at 7 Days and two (2) test cylinders shall be tested at 28 Days.  The remaining cylinders will be held to verify test results, if needed.
	J. Evaluation and Acceptance of Compressive Strength
	1. Evaluation and acceptance of the compressive strength of concrete shall be in accordance to ACI 318, Chapter 5, for non-hydraulic structures; or ACI 350, Chapter 5, for hydraulic structures; and the following:
	2. If any concrete fails to meet both of the following requirements, immediate corrective action shall be taken to increase the compressive strength for subsequent batches of the type of concrete affected:
	a. The arithmetic average of any three (3) strength tests equals or exceeds the required minimum 28-day compressive strength, and;
	b. No strength test falls below the minimum 28-day compressive strength by more than 500 psi if the 28-day compressive strength is 5,000 psi or less; or more than 10-percent of the 28-day compressive strength is greater than 5,000 psi.
	3. When required by the ENGINEER, a statistical analysis of compression test results will be provided by the CONTRACTOR according to ACI 214. The standard deviation of the test results shall not exceed 640 psi, when ordered at equivalent water content as estimated by slump.
	4. When the standard deviation of the test results exceeds 640 psi, the average strength for which the mix is designed shall be increased by an amount necessary to satisfy the statistical requirement that the probability of any test being more than 500 psi below or the average of any three (3) consecutive tests being below the required compressive strength is 1 in 100.  The required average strength shall be calculated by Criterion No. 3 of ACI 214 using the actual standard deviation.
	5. Concrete that fails to meet the ACI requirements and these Specifications is subject to removal and replacement.
	K. Mix Design Tolerances:
	1. Measurement of Water.  The quantity of water entering the mixer shall be measured by a suitable water meter or other measuring device of a type acceptable to the ENGINEER and capable of measuring the water in variable amounts within a tolerance of one (1) percent.  The water feed control mechanism shall be capable of being locked in position so as to deliver constantly any required amount of water to each batch of concrete.  A positive quick-acting valve shall be used for a cut-off in the water line to the mixer.  The operating mechanism shall prevent leakage when the valves are closed.
	2. Measurement of Cement and Aggregate.  The amount of cement and of each separate size of aggregate entering into each batch of concrete shall be determined by direct weighing equipment furnished by the CONTRACTOR and acceptable to the ENGINEER.  Weighing tolerances for the materials shall be a maximum of that given below.
	L. Construction Tolerances:
	1. General.  The CONTRACTOR shall set and maintain concrete forms and perform finishing operations to ensure that the completed WORK is within tolerances.  Surface defects and irregularities are defined as finishes and are different from tolerances.  Tolerance is the permissible variation from lines, grades, or dimensions indicated on the Drawings.
	2. Permitted Tolerances.  The following non-cumulative construction tolerances apply to finished walls and slabs unless otherwise indicated in the following Table.  Where tolerances are not stated in the Specifications, permissible deviations will be in accordance with ACI 117.
	2.1 GENERAL
	A. Materials for use in concrete shall comply with ACI 301 and the requirements herein.
	B. Lithium additives shall not be used in concrete mix designs for water bearing structures.
	C. Ready-mix concrete shall conform to the requirements of ASTM C 94.
	2.2 CEMENT
	A. General.  Cement for use in concrete shall comply with ACI 301 and the following requirements:
	1. Cement for concrete that will contact potable water shall not be obtained from kilns that burn metal rich hazardous waste fuel.
	2. Cement reclaimed from cleaning bags or leaking containers shall not be used.
	3. Cement shall be used in the sequence of receipt of shipments.
	4. A single brand of cement shall be used throughout the WORK, and prior to its use, the brand shall be accepted by the ENGINEER.
	5. Cement that has become lumpy shall not be used.
	B. Cement Type.  Cement shall be standard brand portland cement conforming to ASTM C 150, for Type I/II.
	C. Fineness.  A minimum of 85 percent of cement by weight shall pass a 325 screen.
	D. Test Reports.  Certified mill test reports, including fineness, for each shipment of cement to be used shall be submitted to the ENGINEER, if requested, regarding compliance with the Specifications.
	2.3 WATER
	A. General.  Water for mixing and curing shall be potable, clean, and free from objectionable quantities of silty organic matter, alkali, salts, and other impurities.  The water shall be considered potable, for the purposes of this Section only, if it meets the requirements of the local governmental agencies.
	B. Agricultural water.  Agricultural water with high total dissolved solids (greater than 1000 mg/l TDS) shall not be used.
	2.4 AGGREGATE
	A. General.  Aggregates for use in concrete shall be obtained from pits acceptable to the ENGINEER, shall be non-reactive, and shall conform to ASTM C 33.
	B. Maximum Size.  Maximum size of coarse aggregate shall be as indicated.
	C. Lightweight Sand.  Substituting lightweight sand for fine aggregate will not be permitted.
	D. Coarse Aggregates.  Coarse aggregates shall consist of clean, hard, durable gravel, crushed gravel, crushed rock, or a combination thereof.  The coarse aggregates shall be prepared and handled in 2 or more size groups for combined aggregates with a maximum size greater than 3/4-inch.  When the aggregates are proportioned for each batch of concrete, the 2 size groups shall be combined.  When tested in accordance with ASTM C 33, the coarse aggregate shall show a loss not exceeding 42 percent after 500 revolutions or 10.5 percent after 100 revolutions.
	E. Fine Aggregates.  Fine aggregates shall be natural sand or a combination of natural and manufactured sand that is hard and durable.  When tested in accordance with ASTM D 2419, the sand equivalency shall not be less than 75 percent for an average of 3 samples, nor less than 70 percent for an individual test.  Gradation of fine aggregate shall conform to ASTM C 33 when tested in accordance with ASTM C 136 for the fineness modulus of the sand used, including the optional grading in Section 6.2.  The fineness modulus of sand used shall not be over 3.1.  When tested in accordance with ASTM C 33, the fine aggregate shall produce a color in the supernatant liquid no darker than the reference standard color solution.
	F. Combined Aggregates.  Combined aggregates shall be well graded from coarse to fine sizes and shall be uniformly graded between screen sizes to produce concrete that has optimum workability and consolidation characteristics.  Where a trial batch is required for a mix design, the final combined aggregate gradations will be established during the trial batch process.
	G. Ratio of Silica Release.  When tested in accordance with ASTM C 33, the ratio of silica released to reduction in alkalinity shall not exceed 1.0.
	H. Soundness.  When tested in accordance with ASTM C 33, the loss resulting after 5 cycles of the soundness test shall not exceed 10 percent for fine aggregate and 12 percent for coarse aggregate when using sodium sulfate.
	I. Reactivity.  Aggregates in the concrete mix shall not react to produce deterioration related to Alkali-Silica Reaction (ASR).  The aggregates shall comply with the requirements in the Paragraph “Alkali-Silica Reactivity (ASR) of Aggregates” in this Section.
	2.5 FLY ASH
	A. Flyash for use in concrete shall be Class F and meet ASTM C 618.
	2.6 ADMIXTURES
	A. General.  Admixtures for use in concrete shall comply with the following requirements:
	1. Single Manufacturer.  Admixtures shall be compatible and be furnished by a single manufacturer capable of providing qualified field service representation.
	2. Application and Use.  Admixtures shall be used in accordance with manufacturer's recommendations.  If the use of an admixture is producing an inferior end result, the CONTRACTOR shall discontinue use of the admixture.
	3. Admixtures shall not contain thiocyanates nor more than 0.05 percent chloride ion, and shall be non-toxic after 30 days.
	4. ENGINEER’s Approval.  All admixtures shall be approved by the ENGINEER prior to use.
	B. Air-entraining agents.
	1. Agents shall meet the requirements of ASTM C 260.
	2. The OWNER reserves the right, at any time, to sample and test the air-entraining agent.
	3. The air-entraining agent shall be added to the batch in a portion of the mixing water.
	4. The solution shall be batched by means of a mechanical batcher capable of accurate measurement.
	C. Set controlling and water reducing admixtures:
	1. Admixtures shall conform to ASTM C 494.  Normal range water reducer shall conform to ASTM C 494, Type A.  High range water reducer shall conform to ASTM C 494, Type F or G.  All admixtures shall be approved by the ENGINEER prior to use.
	2. Admixtures may be added at the CONTRACTOR's option, subject to the ENGINEER's approval, to control the set, effect water reduction, and increase workability.  The cost of adding an admixture shall be the CONTRACTOR's responsibility.
	3. The quantity of admixture used and the method of mixing shall be in accordance with the manufacturer's instructions and recommendations.
	4. Concrete shall not contain more than one water reducing admixture.
	5. Concrete containing a set-controlling or water reducing admixture shall be first placed at a location determined by the ENGINEER.
	6. The required quantity of cement shall be used in the mix regardless of whether or not an admixture is used.
	7. Set controlling admixtures.  Set controlling admixture may be either with or without water-reducing properties.  Admixture shall be appropriate for the air temperature at time of placement.
	8. High range water reducing admixtures (HRWR Admixtures).  High range water reducer shall be added to the concrete after all other ingredients have been mixed and initial slump has been verified.  All admixtures shall be approved by the ENGINEER prior to use.
	a. Water reducer shall be considered as part of the mixing water when calculating the water/cement ratio.
	b. If the high range water reducer is added to the concrete at the Site, it may be used in conjunction with the same water reducer added at the batch plant.  Concrete shall have a slump of 3-inches plus or minus 1/2-inch prior to adding the high range water reducing admixture at the Site.
	c. The high range water reducing admixture shall be accurately measured and pressure injected into the mixer as a single dose by an experienced technician.  A standby system shall be provided and tested prior to each day's operation of the primary system.
	d. Concrete shall be mixed at mixing speed for a minimum of 70 mixer revolutions or 5 minutes after the addition of the high range water reducer, unless recommended otherwise by the manufacturer.
	2.7 ALKALI-SILICA REACTIVITY (ASR) OF AGGREGATES
	A. General.  All aggregates used in the concrete mix designs shall generally be considered non-reactive (innocuous) aggregate according to the requirements of ASTM C 1260 or ASTM C 1567 and tested according to the requirements below.
	B. Standard Aggregate Test.  Fine and coarse aggregates to be used in all concrete shall be evaluated individually and tested for alkali-aggregate reactivity, according to ASTM C 1260.  The average expansion of the mortar bars for the fine aggregate test according to ASTM C 1260 shall not exceed 0.10% at 16-days of immersion in a 1N NaOH solution.  Likewise, the average expansion of the mortar bars for the coarse aggregate test according to ASTM C 1260 shall not exceed 0.10% at 16-days of immersion in a 1N NaOH solution.
	C. Subsequent Approach.  If either of the aggregates do not pass the ASTM C 1260 test requirements as described above, the CONTRACTOR shall provide the following:
	1. Information to the ENGINEER that the proposed fine and course aggregate is the best (i.e. least reactive) locally available material within 100-miles of the project site.
	2. In addition, the CONTRACTOR shall provide testing of the proposed aggregates (fine and course) along with approved mitigating additives (i.e. fly ash, class N pozzolan, GGBF slag, silica fume or other approved additives) to the concrete mix design, according to the requirements of ASTM C 1567 and the following requirements:
	a. The concrete mix design parameters used in the ASTM C 1567 expansion test shall be within the allowable ranges of mix design parameters as specified under the Paragraph “Alkali-Silica Reactivity (ASR) of Aggregates” of this Section.  After 16-days of immersion in a 1N NaOH solution, the average expansion of the three mortar bars shall not exceed 0.10% as measured according to ASTM C 1567 standards and protocol.
	b. ASR tests on both the fine and course aggregate and concrete mix additives (i.e. flyash, pozzolan, or other approved additives), sample bar preparation, testing and all analytical methods shall meet the ASTM C 1567 testing procedural requirements.
	c. Alkali content of the cement in the proposed concrete mix design shall not be greater than the alkali content of the cement used in the test samples.
	d. Results of the ASR test show that expansion of the concrete sample is less than 0.10% at 16-days after the start of the expansion test procedure.
	e. Test results shall be reported to the CONTRACTOR and Design Engineer at 7-days, 11-days, and 16-days.
	f. The Concrete Supplier is still actively mining and using aggregate from the same representative portion of the aggregate pit from which the aggregate samples were taken for testing.
	D. Alternative Subsequent Approach.  In lieu of the ASR testing above the aggregate may be tested in accordance with the requirements of ASTM C 1293, meeting the following requirements:
	1. The concrete mix design parameters used in the ASTM C 1293 expansion test shall be within the allowable ranges of mix design parameters as specified under Paragraph “Alkali-Silica Reactivity (ASR) of Aggregates” of this Section.
	2. Alkali content of the cement in the proposed concrete mix design shall not be greater than the alkali content of the cement used in the test samples.
	3. Results of the test, in accordance with ASTM C 33, shall indicate less than 0.04% expansion at 1-year for cement aggregate combinations to demonstrate aggregates to be non-reactive.
	4. Results of the test, in accordance with ASTM C 33, shall indicate less than 0.04% expansion at 2-years for cement aggregate combinations with pozzolan or slag to demonstrate aggregates to be non-reactive.
	2.8 CURING MATERIALS
	A. Curing Compounds.  Curing compounds shall be resin-based, compliant with local VOC requirements, and meet the following requirements:
	1. Concrete curing compound shall be approved by the ENGINEER prior to use.
	2. Regular curing compounds shall be white pigmented and conform to ASTM C 309, Type 2, Class B.  Sodium silicate compounds shall not be allowed.
	3. When curing compound must be removed for finishes or grouting, compounds shall be a dissipating type meeting ASTM C 309, type 1 or 2, Class B.
	B. Polyethylene sheets.  Polyethylene sheet for use as concrete curing blanket shall be white and shall have a nominal thickness of 6-mils.  The loss of moisture when determined in accordance with ASTM C 156, shall not exceed 0.055 grams per square centimeter of surface.
	C. Polyethylene-coated waterproof paper sheeting.  Polyethylene-coated waterproof paper sheeting for use as concrete curing blanket shall consist of white polyethylene sheeting free of visible defects, uniform in appearance, have a nominal thickness of 2-mils, and be permanently bonded to waterproof paper conforming to the requirements of Federal Specification UU-B-790A – Building Paper, Vegetable Fiber (Kraft, Waterproofed, Water Repellant and Fire Resistant).  The loss of moisture, when determined in accordance with ASTM C 156, shall not exceed 0.055 gram per square centimeter of surface.
	D. Polyethylene-coated burlap.  Polyethylene-coated burlap for use as concrete curing blanket shall be 4-mils thick with white opaque polyethylene film impregnated or extruded into one side of the burlap.  Burlap shall weigh not less than 9 ounces per square yard.  The loss of moisture, when determined in accordance with ASTM C 156, shall not exceed 0.055 grams per square centimeter of surface.
	E. Curing Mats. Curing mats for use in Curing Method 6 below shall be heavy shag rugs or carpets or cotton mats quilted at 4-inches on center.  Curing mats shall weigh a minimum of 12 ounces per square yard when dry.
	F. Evaporation retardant.  Evaporation retardant shall be a material such as Confilm by BASF, Eucobar by Euclid Chemical Company, E-CON by L & M Construction Chemicals, Inc., or equal.
	2.9 MISCELLANEOUS MATERIALS
	A. General.  All miscellaneous materials shall be approved by the ENGINEER prior to use.
	B. Joint Materials.  Joints materials shall conform to Section 03 32 00 – Joints in Concrete.
	2.10 CONCRETE MIX DESIGN REQUIREMENTS
	A. General:  Concrete shall be composed of cement, admixtures, aggregates, and water of the qualities indicated.  In general, the mix shall be designed to produce a concrete capable of being deposited so as to obtain maximum density and minimum shrinkage, and where deposited in forms, to have good consolidation properties and maximum smoothness of surface.  The aggregate gradations shall be formulated to provide fresh concrete that will not promote rock pockets around reinforcing steel or embedded items.
	B. Proportions:  Exact proportions of individual mix components each concrete mix will be determined in advance of the placement of that mix, and these proportions shall be submitted to the ENGINEER for review.
	C. Adjustments to the Mix Design:  The CONTRACTOR shall adjust the design mixes whenever such change is necessary to secure the required strength, density, workability, and surface finish.  In addition, the CONTRACTOR may elect to decrease the water/cement ratio to enhance the strength and shrinkage performance and/or add water reducers, as required to achieve workability.  Whether changes are performed to achieve the requirements of the Specifications or performed to enhance workability, the CONTRACTOR shall be entitled to no additional compensation because of such changes.  Any changes to the accepted concrete mix design shall be submitted to the ENGINEER for review and is subject to testing in accordance with these Specifications.
	D. Water/Cement Ratio W/C:  The water/cement ratio indicated is for saturated-surface dry condition of aggregate.  Every Day, throughout the day, the water added to batches shall be adjusted as required to account for changes in the total free moisture in the aggregates.  The total free moisture in the aggregates shall be determined as follows:
	1. Total free moisture of aggregates shall be determined by subtracting both the moisture absorbed by the fine aggregate (determined per ASTM C 128) and the moisture absorbed by the coarse aggregate (determined per ASTM C 127) from the total moisture content of all aggregate (determined by ASTM C 566).
	E. Aggregate Composition:  In mix designs for structural concrete, the percentage of fine aggregate in total aggregate by weight shall be as indicated in the following table:
	1. For non-structural concrete, the maximum percentage of fine aggregate of total aggregate by weight shall not exceed 50.
	F. Water Reducing Admixtures:  No more than 14 ounces of water reducer per sack of cement shall be used.
	G. Trial Batches: If the preparation and testing of a trial batch is required to verify the performance and quality of a concrete mix, then the CONTRACTOR shall prepare and test a trial batch in conformance with the requirements herein.
	H. Concrete Property Tables.
	1. General.  Concrete mixes shall meet the criteria identified in the Concrete Property Tables below.
	2. Disclaimer.  The CONTRACTOR is cautioned that the limiting parameters are not a mix design.  Admixtures may be required to achieve workability required by the CONTRACTOR's construction methods and aggregates.  The CONTRACTOR is responsible for providing concrete with the required workability and strength.
	Higher Quality Mixes.  The CONTRACTOR is permitted to propose substitutions for any given type or subtype of concrete to the ENGINEER for approval, and this may include substitutions that will reduce the total number of mix types used in the WORK.  Notwithstanding any provision in the Specifications, only mix designs approved by the ENGINEER can be used in the WORK.
	2.11 CONSISTENCY
	A. General.  The quantity of water in a batch of concrete shall be just sufficient, with a normal mixing period, to produce a concrete that can be worked properly into place without segregation and which can be compacted by vibratory methods to give the desired density, impermeability, and smoothness of surface.
	B. Uniformity. The quantity of water shall be changed as necessary, with variations in the nature or moisture content of the aggregates, to maintain uniform production of a desired consistency.
	C. Testing.  The consistency of the concrete in successive batches shall be determined by slump tests in accordance with ASTM C 143.  The slumps shall be as indicated with the concrete properties.
	2.12 TRIAL BATCH AND LABORATORY TESTS
	A. Since laboratory trial batches require 35 calendar days to complete, the CONTRACTOR shall test a minimum of 2 mix designs for each class of concrete.
	B. The CONTRACTOR shall only use a mix design for construction that has first met the trial batch testing requirements.
	1. Trial Batch Concrete Testing.  Before placing any concrete, a testing laboratory selected by the ENGINEER shall prepare a trial batch of each class of structural concrete, based on the preliminary concrete mixes submitted by the CONTRACTOR.  During the trial batch the aggregate proportions may be adjusted by the testing laboratory using the two coarse aggregate size ranges to obtain the required properties.  If one size range produces an acceptable mix, a second size range need not be used.  Such adjustments will be considered refinements to the mix design and will not be the basis for extra compensation to the CONTRACTOR.  Concrete shall conform to the requirements of this Section whether the aggregate proportions are from the CONTRACTOR's preliminary mix design or whether the proportions have been adjusted during the trial batch process.  The trial batch shall be prepared using the aggregates, cement, and admixture proposed for the project.  The trial batch materials shall be of a quantity such that the testing laboratory can obtain 3 drying shrinkage, and 6 compression test specimens from each batch.
	C. Compressive Strength Testing.  The determination of compressive strength will be made by testing 6-inch diameter by 12-inch high cylinders; made, cured, and tested in accordance with ASTM C 192 and ASTM C 39.  Three compression test cylinders will be tested at 7 Days and 3 at 28 Days.  The average compressive strength for the 3 cylinders tested at 28 Days for any given trial batch shall not be less than 125 percent of the indicated compressive strength.
	D. Sieve Analyses.  A sieve analysis of the combined aggregate for each trial batch shall be performed according to the requirements of ASTM C 136.  Values shall be given for percent passing each sieve.
	2.13 READY-MIXED CONCRETE
	A. At the CONTRACTOR'S option, ready-mixed concrete may be used if it meets the requirements as to materials, batching, mixing, transporting, and placing indicated herein and is in accordance with ASTM C 94, including the following supplementary requirements.
	B. Ready-mixed concrete shall be delivered to the WORK, and discharge shall be completed within one hour after the addition of the cement to the aggregates or before the drum has been revolved 250 revolutions, whichever occurs first.
	C. Truck mixers shall be equipped with electrically-actuated counters by which the number of revolutions of the drum or blades may be readily verified.  The counter shall be the resettable, recording type and shall be mounted in the driver's cab.  The counters shall be actuated at the time of starting mixers at mixing speeds.
	D. Each batch of concrete shall be mixed in a truck mixer for not less than 70 revolutions of the drum or blades at the rate of rotation designated by the manufacturer of equipment.  Additional mixing, if any, shall be at the speed designated by the manufacturer of the equipment as agitating speed.  Materials including mixing water shall be in the mixer drum before actuating the revolution counter for determining the number of revolutions of mixing.
	E. Truck mixers and their operation shall be such that the concrete throughout the mixed batch as discharged is within acceptable limits of uniformity with respect to consistency, mix, and grading.  If slump tests taken at approximately the 1/4 and 3/4 points of the load during discharge give slumps differing by more than one-inch when the required slump is 3-inches or less, or if they differ by more than 2-inches when the required slump is more than 3-inches, the mixer shall not be used on the WORK unless the causative condition is corrected and satisfactory performance is verified by additional slump tests.  Mechanical details of the mixer, such as water measuring and discharge apparatus, condition of the blades, speed of rotation, general mechanical condition of the unit, and clearance of the drum, shall be checked before a further attempt to use the unit will be permitted.
	F. Each batch of ready-mixed concrete delivered to the Site shall be accompanied by a delivery ticket that is furnished to the ENGINEER in accordance with the Paragraph "Delivery Tickets" of this Section.
	G. The use of non-agitating equipment for transporting ready-mixed concrete will not be permitted.  Combination truck and trailer equipment for transporting ready-mixed concrete will not be permitted.  The quality and quantity of materials used in ready-mixed concrete and in batch aggregates shall be subject to continuous inspection at the batching plant by the ENGINEER.
	3.1 PROPORTIONING AND MIXING
	A. Proportioning:  Proportioning of the mix shall conform to ACI 301.
	B. Mixing:  Mixing shall conform to ACI 301.
	C. Slump:  Slumps shall be as indicated.
	D. Cement:  The cement shall be suitably protected from exposure to moisture until used.
	E. Retempering:  Retempering of concrete that has partially hardened shall not be permitted.
	3.2 PREPARATION OF EARTH SURFACES FOR CONCRETING
	A. General:  Earth surfaces to receive concrete directly shall be thoroughly wetted by sprinkling prior to the placing of any concrete, and these surfaces shall be kept moist by frequent sprinkling up to the time of placing concrete thereon.  The surface shall be free from standing water, mud, and debris at the time of placing concrete.
	B. Joints in Concrete:  Construction joints are defined as concrete surfaces upon which or against which concrete is to be placed but placement of concrete has been stopped or interrupted and the ENGINEER has determined that the new concrete cannot be incorporated integrally with the concrete previously placed.  The surfaces of horizontal joints shall be given a compacted, roughened surface for good bonding.  Except where the Drawings call for joint surfaces to be coated, the joint surfaces shall be cleaned of laitance, loose or defective concrete, foreign material, and be roughened to a minimum 1/4-inch amplitude.  Such cleaning and roughening shall be accomplished by hydroblasting or sandblasting (exposing aggregate) followed by thorough washing.  Pools of water shall be removed from the surface of construction joints before the new concrete is placed.
	C. Placing Interruptions:  When placing of concrete is to be interrupted long enough for the concrete to take a set, the working face shall be given a shape by the use of forms or other means that will secure proper union with subsequent WORK; provided that construction joints shall be made only where acceptable to the ENGINEER.
	D. Acceptable by Engineer:  No concrete shall be placed until formwork, installation of parts to be embedded, reinforcement steel, and preparation of surfaces involved in the placing have been completed and accepted by the ENGINEER at least 4 hours before placement of concrete.
	E. Reinforcement and other Fully or Partially Embedded Items:  Reinforcement, anchor bolts, sleeves, inserts, and similar items shall be set and secured in the forms at locations indicated on the Drawings or shown by Shop Drawings and shall be acceptable to the ENGINEER before any concrete is placed.  Accuracy of placement is the responsibility of the CONTRACTOR.
	F. Casting New Concrete Against Old:  Where concrete is to be cast against old concrete (defined as any concrete which is greater than 60 Days old), the surface of the old concrete shall be thoroughly cleaned and roughened by hydroblasting or sandblasting to expose aggregate.  The joint surface shall be coated with an epoxy bonding agent unless determined otherwise by the ENGINEER.  This provision shall not apply to joints where waterstop is provided.
	G. Dewatering:  No concrete shall be placed in any structure until water entering the space to be filled with concrete has been properly cut off or has been diverted by pipes or other means, and carried out of the forms, clear of the WORK.  Unless explicitly accepted by the ENGINEER as underwater concrete work, no concrete shall be deposited underwater nor shall the CONTRACTOR allow still water to rise on any concrete until the concrete has attained its initial set.  Pumping or other necessary dewatering operations for removing ground water, if required, shall be subject to review by the ENGINEER.
	H. Flowing Water:  Water shall not be permitted to flow over the surface of any concrete in such manner and at such velocity as will injure the surface finish of the concrete.
	I. Corrosion Protection:  Pipe, conduit, dowels, and other ferrous items required to be embedded in concrete construction shall be so positioned and supported prior to placement of concrete that there will be a minimum of 2-inches clearance between said items and any part of the concrete reinforcement.  Securing such items in position by wiring or welding them to the reinforcement will not be permitted.
	J. Cast in Place Installations:  Openings for pipes, inserts for pipe hangers and brackets, and anchors shall, where practicable, be provided during the placing of concrete.
	K. Cleaning Prior to Placement:  The surfaces of metalwork to be in contact with concrete shall be thoroughly cleaned of dirt, grease, loose scale and rust, grout, mortar, and other foreign substances immediately before the concrete is placed.  Surfaces of forms and embedded items that have become encrusted with dried grout from previous usage shall be cleaned before the surrounding or adjacent concrete is placed.
	3.3 HANDLING, TRANSPORTING, AND PLACING
	A. General:  Placing of concrete shall conform to the applicable portions of ACI 301 and the requirements of this Section.  No aluminum materials shall be used in conveying any concrete.
	B. Aluminum:  Aluminum conduits for conveying the concrete shall not be permitted.
	C. Non-Conforming WORK or Materials:  Concrete which during or before placing is found not to conform to the requirements indicated herein or which is of inferior quality shall be subject to rejection by the ENGINEER.
	D. Unauthorized Placement:  No concrete shall be placed except in the presence of a duly authorized representative of the ENGINEER.
	E. Notice of Placement:  The CONTRACTOR shall notify the ENGINEER in writing at least 24 hours in advance of placement of any concrete.
	F. Placement in Forms:  Concrete shall not be dropped through reinforcement steel or into any deep form, nor shall concrete be placed in any form in such a manner as to leave accumulation of mortar on the form surfaces above the placed concrete.  In such cases, means such as hoppers and, if necessary, vertical ducts of canvas, rubber, or metal shall be used for placing concrete in the forms in a manner that it may reach the place of final deposit without separation.  As the WORK progresses, the concrete shall be vibrated and carefully worked around the reinforcement.  In addition to the above, the work shall conform to the following requirements:
	1. Sloped Slabs:  Concrete placement in sloping slabs shall proceed uniformly from the bottom of the slab to the top for the full width of the placement.  The surface of the slab shall be screeded in an up-slope direction.
	2. Uniformity:  Concrete shall be uniformly distributed within the form receiving concrete during the process of depositing.
	3. Horizontal Displacement:  In no case after depositing shall any portion be displaced in the forms more than 6-feet in horizontal direction.
	4. Visibility of WORK:  Sufficient illumination shall be provided in the interior of forms so that the concrete at the places of deposit is visible from the Inspector’s access.
	5. Levelness:  The surface of the concrete shall be level whenever a run of concrete is stopped.  For a level, straight joint on the exposed surface of walls, a wood strip at least 3/4-inch thick shall be tacked to the forms on these surfaces.  The concrete shall be carried about 1/2-inch above the underside of the strip.  About one hour after the concrete is placed, the strip shall be removed and any irregularities in the edge formed by the strip shall be leveled with a trowel and laitance shall be removed.
	G. Conveyor Belts and Chutes:  Ends of chutes, hopper gates, and other points of concrete discharge throughout the CONTRACTOR's conveying, hoisting, and placing system shall be designed and arranged so that concrete passing from them will not fall separated into whatever receptacle immediately receives it.  Conveyor belts, if used, shall be of a type acceptable to the ENGINEER.  Chutes longer than 50-feet will not be permitted.  Minimum slopes of chutes shall be such that concrete of the indicated consistency will readily flow in them.  If a conveyor belt is used, it shall be wiped clean by a device operated in such a manner that none of the mortar adhering to the belt will be wasted.  Conveyor belts and chutes shall be covered.
	H. Temperature of Concrete:  The temperature of concrete when it is being placed shall be not more than 90 degrees F nor less than 50 degrees F.  For sections less than 12-inches thick the temperature of concrete when placed shall be not less than 55 degrees.
	1. If required by ENGINEER, CONTRACTOR shall submit detailed procedures for production, transportation, placement, protection, curing, and temperature monitoring of concrete during hot or cold weather.  The submittal shall include procedures to be implemented upon abrupt changes in weather conditions or equipment failures.
	2. CONTRACTOR shall not be entitled to additional compensation for satisfying the hot weather placement or the cold weather placement requirements below.
	I. Hot Weather Concrete Work
	1. Cement:  If the temperature of the concrete is 85 degrees F or greater, the time between introducing the cement into the aggregates and discharge shall not exceed 45 minutes.
	2. Cooling:  If concrete is placed when the weather is such that the temperature of the concrete would exceed 90 degrees F, CONTRACTOR shall employ effective means such as precooling of aggregates and using ice as mixing water or placing at night as necessary to maintain the temperature of the concrete below 90 degrees F as it is placed.
	3. Curing:  During the curing period, the maximum temperature decrease measured at the surface of the concrete shall not exceed 50 degrees F in 24 hours nor 5 degrees F in one hour.
	J. Cold Weather Concrete Work
	1. General:  Placement of concrete shall conform to ACI 306.1.
	2. Preparation:  Remove snow, ice, and frost from the surfaces, including reinforcement, against which concrete is to be placed.  Before beginning concrete placement, thaw the subgrade to a minimum depth of 6-inches.  Reinforcement and embedded items shall be warmed to above 32 degrees F prior to concrete placement.
	3. Minimal Heat:  Concrete ingredients shall not be heated more than necessary to prevent the temperature of the mixed concrete, as placed, from falling below the minimum temperature criterion.
	4. Temperature after Placement:  Maintain the concrete temperature above 50 degrees F for at least 72 hours after placement.
	5. Curing:  Curing in cold weather shall conform with the following criteria:
	1) Water curing of concrete may be reduced to 6 Days during periods when the mean daily temperature in the vicinity of the Site is less than 40 degrees F; provided that during the prescribed period of water curing, when temperatures are such that concrete surfaces may freeze, water curing is temporarily discontinued.
	2) Concrete cured by an application of curing compound will require no additional protection from freezing if the protection at 50 degrees F for 72 hours is obtained by means of approved insulation in contact with the forms or concrete surfaces; otherwise the concrete shall be protected against freezing temperatures for 72 hours immediately following 72 hours protection at 50 degrees F.  Concrete cured by water shall be protected against freezing temperatures for 72 hours immediately following the 72 hours of protection at 50 degrees F.
	3) Discontinuance of protection against freezing temperatures shall be such that the drop in temperature of any portion of the concrete will be gradual and will not exceed 40 degrees F in 24 hours.  In the spring, when the mean daily temperature rises above 40 degrees F for more than 3 successive Days, the required 72-hour protection at a temperature not lower than 50 degrees F may be discontinued for as long as the mean daily temperature remains above 40 degrees F; provided, that the concrete shall be protected against freezing temperatures for not less than 48 hours after placement.
	4) Where artificial heat is employed, special care shall be taken to prevent the concrete from drying.  Use of unvented heaters will be permitted only when unformed surfaces of concrete adjacent to the heaters are protected for the first 24 hours from an excessive carbon dioxide atmosphere by application of curing compound; provided, that the use of curing compound for such surfaces is otherwise permitted.
	3.4 PUMPING OF CONCRETE
	A. General:  If the pumped concrete does not produce satisfactory end results, the CONTRACTOR shall discontinue the pumping operation and proceed with the placing of concrete using conventional methods.
	B. Pumping Equipment:  Pumping equipment shall conform to the following requirements:
	1. The pumping equipment shall have 2 cylinders and be designed to operate with one cylinder in case the other one is not functioning.  In lieu of this requirement, the CONTRACTOR may have a standby pump on the Site during pumping.
	2. The minimum diameter of the hose conduits shall be in accordance with ACI 304.2R.
	3. Pumping equipment and hose conduits that are not functioning properly shall be replaced.
	C. Field Control:  Concrete samples for slump, air content, and test cylinders will be taken at the placement end of the hose.
	3.5 ORDER OF PLACING CONCRETE
	A. General - Construction Joints:  The order of placing concrete in the WORK shall be acceptable to the ENGINEER.  To minimize the effects of shrinkage, the concrete shall be placed in units as bounded by construction joints at the indicated locations.
	B. Adjacent Placements:
	1. General:  The placing of units shall be done by placing alternate units in a manner such that each unit placed shall have cured at least 5 Days for hydraulic structures and 2 Days for all other structures before the contiguous unit or units are placed.
	3.6 TAMPING AND VIBRATING
	A. General.  As concrete is placed in the forms or in excavations, it shall be thoroughly settled and compacted throughout the entire depth of the layer which is being consolidated into a dense, homogeneous mass, filling all corners and angles, thoroughly embedding the reinforcement, eliminating rock pockets, and bringing only a slight excess of water to the exposed surface of concrete.
	B. Vibrators.  Vibrators shall be Group 3 per ACI 309 – Consolidation of Concrete, high speed power vibrators (8000 to 12,000 rpm) of an immersion type in sufficient number and with at least one standby unit as required.  Group 2 vibrators may be used only at specific locations when accepted by the ENGINEER.  Vibrators shall be provided in sufficient numbers, with standby units as required, to accomplish the required results within 15 minutes after concrete of the prescribed consistency is placed in the forms.  The vibrating head shall not contact the surfaces of the forms.  Care shall be taken not to vibrate concrete excessively or to work it in any manner that causes segregation of its constituents.
	C. Waterstops.  Care shall be used in placing concrete around waterstops.  The concrete shall be carefully worked by rodding and vibrating to make sure that air and rock pockets have been eliminated.  Where flat-strip type waterstops are placed horizontally, the concrete shall be worked under the waterstops by hand, making sure that air and rock pockets have been eliminated.  Concrete surrounding the waterstops shall be given additional vibration over and above that used for adjacent concrete placement to assure complete embedment of the waterstops in the concrete.
	D. Walls.  Concrete in walls shall be internally vibrated and at the same time worked with suitable appliances, tamping bars, shovels, or forked tools until it completely fills the forms or excavations and closes snugly against each surface.  Subsequent layers of concrete shall not be placed until the layers previously placed have been worked thoroughly.
	3.7 FINISHING CONCRETE SURFACES
	A. General:  Surfaces shall be free from fins, bulges, ridges, offsets, honeycombing, or roughness of any kind, and shall present a finished, smooth, continuous hard surface.
	B. Tolerances:  Allowable deviations from plumb or level and from the alignment, profiles, and dimensions indicated are defined as tolerances and are indicated above.  These tolerances are to be distinguished from irregularities in finish as described herein.
	C. Aluminum:  Aluminum finishing tools shall not be used.
	D. Formed Surfaces:
	1. General:  No treatment is required after form removal except for curing, repair of defective concrete, and treatment of surface defects.
	2. Basins and Exposed Walls:  Formed surfaces of basins and exposed walls shall conform to the following:
	a. Surface holes larger than 1/2-inch in diameter or deeper than 1/4�inch are defined as surface defects in basins and exposed walls.
	E. Unformed Surfaces:
	1. General:  The following requirements apply to concrete surfaces that require treatment after proper placement, including adequate vibration and tamping, and form removal as necessary for the application of the treatment.
	2. Top surfaces.  Unformed top surfaces of slabs, floors, walls, and curbs shall be brought to a uniform surface with suitable tools.  Immediately after the concrete has been screeded, it shall be treated with a liquid evaporation retardant.  The retardant shall be used again after each operation as necessary to prevent drying shrinkage cracks.
	3. The classes of finish for unformed concrete surfaces are defined as follows:
	a. Finish U1 - Sufficient leveling and screeding to produce an even, uniform surface with surface irregularities not to exceed 3/8-inch.  No further special finish is required.
	b. Finish U2 - After sufficient stiffening of the screeded concrete, surfaces shall be float finished with wood or metal floats or with a finishing machine using float blades.  Excessive floating of surfaces while the concrete is plastic and dusting of dry cement and sand on the concrete surface to absorb excess moisture will not be permitted.  Floating shall be the minimum necessary to produce a surface that is free from screed marks and is uniform in texture.  Surface irregularities shall not exceed 1/4-inch.  Joints and edges shall be tooled where indicated or as determined by the ENGINEER.
	c. Finish U3 - After the Finish U2 surface has hardened sufficiently to prevent excess of fine material from being drawn to the surface, steel troweling shall be performed with firm pressure such as will flatten the sandy texture of the floated surface and produce a dense, uniform surface free from blemishes, ripples, and trowel marks.  The finish shall be smooth and free of irregularities.
	d. Finish U4 - Trowel the Finish U3 surface to remove local depressions or high points.  In addition, the surface shall be given a light broom finish with brooming perpendicular to drainage unless otherwise indicated.  The resulting surface shall be rough enough to provide a nonskid finish.
	4. Finish Schedule.  Unformed surfaces shall be finished according to the following schedule:
	3.8 CURING
	A. General:  Concrete shall be cured for not less than 7 Days after placing, in accordance with the methods indicated below for the different parts of the WORK.  Curing in hot and cold weather shall conform with additional criteria as defined in this Section.
	B. Method 1:  Wooden forms shall be wetted immediately after concrete has been placed and shall be kept wet with water until removal.  If steel forms are used the exposed concrete surfaces shall be kept continuously wet until the forms are removed.  If forms are removed within 7 Days of placing the concrete, curing shall be continued in accordance with Method 6 below.
	C. Method 2:  The surface shall be covered with burlap mats which shall be kept wet with water for the duration of the curing period, until the concrete in the walls has been placed.  No curing compound shall be applied to surfaces cured under Method 2.
	D. Method 3:  The surface shall be covered with moist earth not less than 4 hours nor more than 24 hours after the concrete is placed.  Earthwork operations that may damage the concrete shall not begin until at least 7 Days after placement of concrete.
	E. Method 4:  The surface shall be sprayed with a liquid curing compound.
	1. Compound shall be applied in accordance with the manufacturer's printed instructions at a maximum coverage rate of 200 square feet per gallon and in such a manner as to cover the surface with a uniform film that will seal thoroughly.
	2. Where the curing compound method is used, care shall be exercised to avoid damage to the seal during the 7 Day curing period.  If the seal is damaged or broken before expiration of the curing period, the break shall be repaired immediately by the application of additional curing compound over the damaged portion.
	3. Wherever curing compound has been applied by mistake to surfaces against which concrete subsequently is to be placed and to which it is to adhere, compound shall be entirely removed by wet sandblasting just prior to the placing of new concrete.
	4. Curing compound shall be applied as soon as the concrete has hardened enough to prevent marring on unformed surfaces and within 2 hours after removal of forms.  Repairs to formed surfaces shall be made within the 2 hour period; provided, however, that any such repairs which cannot be made within the said 2 hour period shall be delayed until after the curing compound has been applied.  When repairs are to be made to an area on which curing compound has been applied, the area involved shall first be wet-sandblasted to remove the curing compound.
	5. At locations where concrete is placed adjacent to a panel which has been coated with curing compound, the panel shall have curing compound reapplied to an area within 6-feet of the joint and to any other location where the curing membrane has been disturbed.
	6. Prior to final acceptance of the WORK, visible traces of curing compound shall be removed in such a manner that does not damage the surface finish.
	F. Method 5:
	1. Until the concrete surface is covered with curing compound, the entire surface shall be kept damp by applying water using nozzles that atomize the flow so that the surface is not marred or washed.  The concrete shall be given a coat of curing compound in accordance with Method 4 above.  Not less than one hour nor more than 4 hours after the curing compound has been applied, the surface shall be wetted with water delivered through a fog nozzle, and concrete-curing blankets shall be placed on the slabs.  The curing blankets shall be polyethylene sheet, polyethylene-coated waterproof paper sheeting, or polyethylene-coated burlap.  The blankets shall be laid with the edges butted together and with the joints between strips sealed with 2-inch wide strips of sealing tape or with edges lapped not less than 3-inches and fastened together with a waterproof cement to form a continuous watertight joint.
	2. The curing blankets shall be left in place during the 7 Day curing period and shall not be removed until after concrete for adjacent WORK has been placed.  If the curing blankets become torn or otherwise ineffective, the CONTRACTOR shall replace damaged sections.  During the first 3 Days of the curing period, no traffic of any nature and no depositing, temporary or otherwise, of any materials shall be permitted on the curing blankets.  During the remainder of the curing period, foot traffic and temporary depositing of materials that impose light pressure will be permitted only on top of plywood sheets 5/8-inch minimum thickness, laid over the curing blanket.  The CONTRACTOR shall add water under the curing blanket as often as necessary to maintain concrete surfaces damp.
	G. Method 6:  This method applies to both walls and slabs.
	1. The concrete shall be kept continuously wet by the application of water for a minimum period of at least 7 Days beginning immediately after the concrete has reached final set or forms have been removed.
	2. Until the concrete surface is covered with the curing medium, the entire surface shall be kept damp by applying water using nozzles that atomize the flow so that the surface is not marred or washed.
	3. Heavy curing mats shall be used as a curing medium to retain the moisture during the curing period.  The curing medium shall be weighted or otherwise held substantially in contact with the concrete surface to prevent dislodging by wind or any other causes.  Edges shall be continuously held in place.
	4. The curing blankets and concrete shall be kept continuously wet by the use of sprinklers or other means both during and after normal working hours.
	5. Immediately after the application of water has terminated at the end of the curing period, the curing medium shall be removed, the entire concrete surface shall be wetted, and curing compound shall be immediately applied to the entire surface in accordance with Method 4 above.
	6. The CONTRACTOR shall dispose of excess water from the curing operation to avoid damage to the WORK.
	3.9 TREATMENT OF SURFACE DEFECTS
	A. As soon as forms are removed, exposed surfaces shall be carefully examined and any irregularities shall be immediately rubbed or ground in a satisfactory manner in order to secure a smooth, uniform, and continuous surface.  Plastering or coating of surfaces to be smoothed will not be permitted.  No repairs shall be made until after inspection by the ENGINEER.  In no case will extensive patching of honeycombed concrete be permitted.  Concrete containing minor voids, holes, honeycombing, or similar depression defects shall be repaired as indicated below.  Concrete containing extensive voids, holes, honeycombing, or similar depression defects shall be completely removed and replaced.  Repairs and replacements shall be performed promptly.
	B. Defective surfaces to be repaired shall be cut back from trueline a minimum depth of 1/2-inch over the entire area.  Feathered edges will not be permitted.  Where chipping or cutting tools are not required in order to deepen the area properly, the surface shall be prepared for bonding by the removal of laitance and soft material, plus not less than 1/32-inch depth of the surface film from hard portions by means of an efficient sandblast.  After cutting and sandblasting, the surface shall be wetted sufficiently in advance of shooting with shotcrete or with cement mortar so that while the repair material is being applied, the surfaces underneath will remain moist but not so wet as to overcome the suction upon which a good bond depends.  The material used for repair shall consist of a mixture of one sack of cement to 3 cubic feet of sand.  For exposed walls, the cement shall contain such a proportion of Atlas white portland cement as is required to make the color of the patch match the color of the surrounding concrete.
	C. Holes left by tie-rod cones shall be reamed with suitable toothed reamers so as to leave the surfaces of the holes clean and rough.  Holes then shall be repaired in an approved manner with dry-packed cement grout.  Holes left by form-tying devices having a rectangular cross section and other imperfections having a depth greater than their least surface dimension shall not be reamed but shall be repaired in an approved manner with dry-packed cement grout.
	D. Repairs shall be built up and shaped in such a manner that the completed WORK will conform to the requirements of this Section, as applicable, using approved methods which will not disturb the bond, cause sagging, or cause horizontal fractures.  Surfaces of repairs shall receive the same kind and amount of curing treatment as required for the concrete in the repaired section.
	3.10 PATCHING HOLES IN CONCRETE
	A. Patching Small Holes
	1. Holes that are less than 12-inches in the least dimension and extend completely through concrete members shall be filled.
	2. Small holes in members that are water-bearing or in contact with soil or other fill material shall be filled with non-shrink grout.  Where a face of the member is exposed to view, the non-shrink grout shall be held back 2-inches from the finished surface.  The remaining 2-inches shall then be patched according to the Article above entitled "Treatment of Surface Defects."
	3. Small holes through other concrete members shall be filled with non-shrink grout, with exposed faces treated as above.
	B. Patching Large Holes
	1. Holes which are larger than 12-inches in the least dimension shall have a keyway chipped into the edge around the opening, unless a formed keyway exists.  The holes shall then be filled with concrete as indicated herein.
	2. Holes which are larger than 24-inches in the least dimension and which do not have reinforcing steel extending from the existing concrete, shall have reinforcing steel set in grout in drilled holes.  The reinforcing added shall match the reinforcing in the existing wall unless indicated otherwise.
	3. Large holes in members that are water bearing or in contact with soil or other fill shall have a hydrophilic type waterstop material placed around the perimeter of the hole unless there is an existing waterstop in place.  The hydrophilic waterstop material and execution shall be in conformance with Section 03 32 00 – Joints in Concrete.
	3.11 JOINTS
	1. Execution of joints shall conform with Section 03 29 00 – Joints in Concrete.
	3.12 PROTECTION OF CONCRETE
	A. The CONTRACTOR shall protect concrete against injury or damage from excessive heat, lack of moisture, overstress, or any other cause until final acceptance.
	B. Particular care shall be taken to prevent the drying of concrete and to avoid roughening or otherwise damaging the surface.
	C. Fresh concrete shall be protected from damage due to rain, hail, sleet, or snow.  The CONTRACTOR shall provide such protection while the concrete is still plastic and whenever precipitation is imminent or occurring.
	3.13 REJECTED CONCRETE
	A. Any concrete found to be damaged, or which may have been originally defective, or which becomes defective at any time prior to the final acceptance of the completed WORK, or which departs from the established line or grade, or which, for any other reason, does not conform to the requirements of the Contract Documents, shall be satisfactorily repaired or removed and replaced with acceptable concrete.
	- END OF SECTION -

	03 32 00 Joints in Concrete
	1.1 SUMMARY
	A. The CONTRACTOR shall provide adhesive resin systems, complete and in place, in accordance with the Contract Documents.
	B. The following adhesive systems are covered in this Section:
	1. Adhesive resin systems for threaded rod anchors and/or reinforcing steel dowels.  The terms “adhesive anchors” and “drill and epoxy anchors” shall be recognized as threaded rods and/or reinforcing steel dowels installed using an adhesive resin system, which is governed by this Section.
	1.2 SUMMARY
	A. The CONTRACTOR shall provide adhesive resin systems, complete and in place, in accordance with the Contract Documents.
	1. When fresh concrete is placed against a hardened concrete surface, the joint between the pours shall be defined as a construction joint.
	2. Reinforcement typical to the slab exists across the joint.
	3. Unless otherwise indicated, joints in water-bearing members shall be provided with a waterstop and/or joint sealant groove of the shape indicated.
	B. Crack Control Joints
	1. The function of the control joint is to provide a weaker plane in the concrete where shrinkage cracks would likely occur, and if in a water-bearing member, prevent water seepage at the joint location.  There are different alternatives that can achieve this goal.  The alternative(s) selected for the WORK is (are) provided in the Contract Documents.
	2. Reinforcement typical to the slab exists across the joint.
	3. Unless otherwise indicated, joints in water-bearing members shall be provided with a waterstop and/or joint sealant groove of the shape indicated.
	1.3 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with the requirements of Section 01 33 00 – Contractor Submittals.
	B. Shop Drawings
	1. Furnish placement drawings showing the location and types of joints for each structure.
	C. Manufacturer’s Information and Certificates
	1. Furnish manufacturer’s information demonstrating compliance of the following with the indicated requirements:
	a. Waterstops.
	b. Preformed joint filler
	c. Backing rods
	d. Bearing pads
	e. Slip Dowels
	2. Furnish written certification from the manufacturer, as an integral part of the shipping form, that the material shipped to the Site meets or exceeds the indicated physical property requirements.
	3. Supplier certificates will not be accepted.
	D. Welding Certification
	1. Furnish copies of the waterstop welding certification by manufacturer or authorized agent of the manufacturer.
	2. Every person who is to be involved with waterstop installation shall be required to have individual certification on file with the ENGINEER, stating that the named individual is certified and trained to install waterstop in accordance with the  manufacturer’s recommendations and specifications.
	1.4 QUALITY CONTROL
	A. Waterstops
	1. Inspections.
	a. Waterstop field joints shall be subject to inspection, and no such WORK shall be scheduled or started without having made prior arrangements with the ENGINEER for the required inspections.
	b. Provide not less than 24 hours notice for the scheduling of such inspections.
	c. Field joints in waterstops shall be subject to inspection for misalignment, bubbles, inadequate bond, porosity, cracks, offsets, and other defects that would reduce the potential resistance of the material to water pressure at any point.
	2. Inspections.
	a. When tested, the tensile strength across the joints shall be at least 1,120 psi for PVC waterstops
	3. Defects.  The following waterstop defects represent a partial list of defects which shall be grounds for rejection:
	a. Offsets at joints greater than 1/16 inch or 15 percent of material thickness at any point, whichever is less.
	b. Exterior cracking at the joint due to incomplete bond, which is deeper than 1/16 inch or 15 percent of material thickness at any point, whichever is less.
	c. Any combination of offset or exterior cracking that will result in a net reduction in the cross-section of the waterstop in excess of 1/16 inch or 15 percent of material thickness at any point, whichever is less.
	d. Misalignment of the joint which results in misalignment of the waterstop in excess of 1/2 inch in 10 feet.
	e. Porosity in the welded joint as evidenced by visual inspection.
	f. Bubbles or inadequate bonding which can be detected with a penknife test.  (If, while prodding the entire joint with the point of a penknife, the knife breaks through the outer portion of the weld into a bubble, the joint shall be considered defective.)
	g. Visible signs of separation when the cooled splice is bent by hand at any sharp angle.
	h. Evidence of burned material.
	B. Joint Sealant.
	1. Test specimens.
	a. The CONTRACTOR shall prepare adhesion and cohesion test specimens at intervals of 5 Days while joint sealants are being installed.
	b. The joint sealant material shall show no signs of adhesive or cohesive failure when tested in accordance with the following procedure in laboratory and field tests:
	1) Joint sealant specimen shall be prepared between 2 concrete blocks (1-inch by 2-inch by 3-inch).
	2) Spacing between the blocks shall be one inch.
	3) Coated spacers (2-inch by 1-1/2-inch by 1/2-inch) shall be used to set and hold joint sealant cross-sections of 1/2-inch by 2-inch with a width of one inch.
	4) The joint sealant shall be cast and cured in accordance with the manufacturer's recommendations, except that the curing period shall be not less than 24 hours.
	5) Following the curing period, the gap between the blocks shall be widened to 1-1/2 inches, and spacers shall be used to maintain this gap for 24 hours prior to inspection for failure.
	C. Construction Joint Sealant
	1. The CONTRACTOR shall prepare adhesion and cohesion test specimens at intervals of 5 Days while sealants are being installed.
	2. The sealant material shall show no signs of adhesive or cohesive failure when tested in accordance with the following procedure in laboratory and field tests:
	i) Sealant specimen shall be prepared between 2 concrete blocks (1-inch by 2-inch by 3-inch).
	ii) Spacing between the blocks shall be one inch.
	iii) Coated spacers (2-inch by 1.5-inch by 0.5-inch) shall be used to set and hold sealant cross-sections of 0.5-inch by 2-inch with a width of one inch.
	iv) The sealant shall be cast and cured in accordance with the manufacturer's recommendations, except that the curing period shall be not less than 24 hours.
	v) Following the curing period, the gap between the blocks shall be widened to 1.5-inches, and spacers shall be used to maintain this gap for 24 hours prior to inspection for failure.
	2.1 WATERSTOPS
	A. PVC Waterstops
	1. Waterstops shall be extruded from an elastomeric polyvinyl chloride compound containing the plasticizers, resins, stabilizers, and other materials necessary to meet the indicated requirements of this Section.
	2. No reclaimed or scrap material shall be used.
	3. The CONTRACTOR shall obtain from the waterstop manufacturer and shall furnish to the ENGINEER for review, current test reports and a written certification of the manufacturer that the material to be shipped to the Site meets the physical requirements as outlined in the U.S. Army Corps of Engineers Specification CRD-C572-PVC Waterstops, and those indicated.
	4. When tested in accordance with the indicated test standards, the waterstop material shall meet or exceed the following requirements:
	5. Flat strip and Center-Bulb Waterstops
	a. Flat strip and center-bulb waterstops shall be manufactured such that at no place shall the thickness of waterstops, including the center bulb type, be less than 3/8 inch.
	b. The waterstop shall be provided with hog rings installed at 12 inches on centers along the waterstop.
	c. Shapes shall be as indicated, or as acceptable to the ENGINEER
	B. Preformed Hydrophilic Waterstop
	1. Hydrophilic (bentonite-free) waterstops shall be Hydro-Flex Waterstop as manufactured by Henry Co., or Earthshield Type 23, as manufactured by JP Specialties, or equal.
	2. The cross-sectional area of the waterstop shall not be less than 0.5-square inch.
	3. Hydrophilic waterstop shall be the type that expands in the presence of water to form a watertight joint seal without damaging the concrete in which it is cast.
	4. The waterstop shall be manufactured from butyl rubber with hydrophilic properties.
	5. The waterstop shall have a delay coating to inhibit initial expansion due to moisture present in fresh concrete.
	6. The minimum expansion ratio of modified chloroprene shall be not less than 2-to-1 volumetric change in distilled water at 70 degrees F (21 degrees C).
	7. The bonding agent for hydrophilic waterstop shall be the manufacturer's recommended adhesive for wet, rough concrete.
	C. Other Waterstops
	1. When types of waterstops not listed above are indicated, they shall be subjected to the same requirements as those listed in this Section.
	2.2 JOINT SEALANT FOR WATER-BEARING JOINTS
	A. The joint sealant shall be a polyurethane polymer designed for bonding to concrete which is continuously submerged in water.
	B. No material will be accepted which has an unsatisfactory history as to bond or durability when used in the joints of water-retaining structures.
	C. Joint sealant material shall meet the following requirements (73 degrees F and 5 percent R.H.):
	D. Polyurethane sealants for waterstop joints in concrete shall conform to the following requirements:
	1. Sealant shall be 2-part polyurethane with the physical properties of the cured sealant conforming to or exceeding the requirements of ASTM C 920 – Elastomeric Joint Sealant, or Federal Specification TT-S-0227 E(3) - Sealing Compound, Elastomeric Type, Multicomponent, for Caulking, Sealing, and Glazing Buildings and Other Structures, for 2-part material, as applicable.
	2. For vertical joints and overhead horizontal joints, only "non-sag" compounds shall be used, conforming to the requirements of ASTM C 920, Class 25, Grade NS, or Federal Specification TT-S-0227 E(3), Type II, Class A.
	3. For plane horizontal joints, use the self-leveling compounds meeting the requirements of ASTM C 920 Class 25, Grade P, or Federal Specification TT-S-0227 E(3), Type I.
	4. For joints subject to either pedestrian or vehicular traffic, a compound providing non-tracking characteristics and having a Shore A hardness range of 35 to 45 shall be used.
	5. Primer materials, if recommended by the sealant manufacturer, shall conform to the printed recommendations of the manufacturer.
	E. Sealant Manufacturers
	1. Sealants shall be PSI-270 as manufactured by Polymeric Systems Inc., Sikaflex 2C, as manufactured by Sika Corporation, or equal.
	2.3 JOINT SEALER FOR NON-WATER BEARING JOINTS
	A. Joint sealer for non-waterstop joints in concrete shall be a material that is composed of special asphalts or similar materials blended with lubricating and plasticizing agents to form a tough, durable mastic substance that:
	1. Does not contain evaporating solvents, or volatile oils/lubricants,
	2. Will tenaciously adhere to concrete surfaces,
	3. Will remain permanently resilient and pliable,
	4. Will not be affected by continuous presence of water,
	5. Will not in any way contaminate potable water,
	6. Will effectively seal the joints against moisture infiltration even when the joints are subjected to movement from expansion and contraction.
	2.4 JOINT FILLER
	A. Joint filler for expansion joints in waterholding structures shall be neoprene conforming to ASTM D 1056, Type 2C5-E1.
	B. Joint filler material in other locations shall be of the preformed non-extruding type, constructed of cellular neoprene sponge rubber or polyurethane of firm texture.
	C. Non-extruding and resilient-type preformed expansion joint fillers shall conform to the requirements and tests set forth in ASTM D 1752 - Preformed Sponge Rubber and Cork Expansion Joint Fillers for Concrete Paving and Structural Construction, for Type I, except as otherwise indicated.
	Neoprene Sponge.  The sponge shall be neoprene, closed-cell, expanded, conforming to ASTM D 1056 - Flexible Cellular Materials - Sponge or Expanded Rubber, Type 2C5-E1.
	2.5 BACKING ROD
	A. The backing rod shall be an extruded closed-cell, polyethylene foam rod.
	B. The rod material shall be compatible with the joint sealant material, and shall have a tensile strength of not less than 40 psi and a compression deflection of approximately 25 percent at 8 psi.
	C. The rod shall be 1/8 inch larger in diameter than the joint width except that a one-inch diameter rod shall be used for a 3/4-inch wide joint.
	2.6 BEARING PAD
	A. The bearing pad shall be neoprene conforming to ASTM D 2000 - Standard Classification System for Rubber Products in Automotive Applications, BC 420, 40 durometer hardness, unless otherwise indicated.
	2.7 SLIP DOWELS
	A. Slip dowels in joints shall be smooth epoxy-coated bars conforming to ASTM A 775 - Epoxy Coated Reinforcing Steel Bars.
	2.8 PVC TUBING
	A. PVC tubing in joints shall be SDR 13.5, conforming to ASTM D 2241 - Poly (Vinyl Chloride) (PVC) Pressure-Rated Pipe (SDR Series).
	3.1 GENERAL - WATERSTOPS
	A. Waterstops shall be embedded in the concrete across joints as indicated.
	B. Waterstops shall be fully continuous for the extent of the joint.
	C. Splices necessary to provide such continuity shall conform to the printed instructions of the waterstop manufacturer.
	D. The CONTRACTOR shall take suitable precautions and provide means to support and protect the waterstops during the progress of the WORK, and shall repair or replace any waterstops damaged during progress of the WORK at no additional cost to the OWNER.
	E. Waterstops shall be stored so as to permit free circulation of air around the waterstop material.
	F. When any waterstop is installed in the concrete on one side of a joint while the other portion of the waterstop remains exposed to the atmosphere for more than 2 Days, suitable precautions shall be taken to shade and protect the exposed waterstop from direct rays of the sun during the entire exposure time until the exposed portion of waterstop is embedded in concrete.
	3.2 SPLICES IN PVC WATERSTOPS
	A. Splices in PVC waterstops shall be performed by heat sealing the adjacent waterstop sections in accordance with the manufacturer's printed recommendations.
	B. It is essential that:
	1. The material shall not be damaged by heat sealing.
	2. The splices shall have a tensile strength of not less than 80 percent of the unspliced material.
	3. The continuity of the waterstop ribs and of its tubular center axis shall be maintained.
	4. No edge welding will be accepted.
	C. Butt joints of the ends of 2 identical waterstop sections may be made while the material is in the forms.
	D. Other Joints:
	1. Joints with waterstops involving more than 2 ends to be jointed together, and joints that involve an angle cut, alignment change, or the joining of 2 dissimilar waterstop sections, shall be prefabricated prior to placement in the forms, allowing not less than 24-inch long strips of waterstop material beyond the joint.
	2. Upon inspection and approval, such prefabricated waterstop joint assemblies shall be installed in the forms and the ends of the 24-inch strips shall be butt-welded to the straight run portions of waterstop in place in the forms.
	E. Where a centerbulb waterstop intersects and is jointed with a non-centerbulb waterstop, care shall be taken to seal the end of the centerbulb, using additional PVC material if needed.
	3.3 JOINT CONSTRUCTION
	A. Setting Waterstops:
	1. In order to eliminate faulty installation that may result in joint leakage, particular care shall be taken as to the correct positioning of the waterstops during installation.
	2. Adequate provisions shall be made to support and anchor the waterstops during the progress of the WORK and to ensure proper embedment in the concrete.
	3. The symmetrical halves of the waterstops shall be equally divided between the concrete pours at the joints.
	4. The center axis of the waterstops shall be coincident with the joint openings.
	5. Thoroughly work the concrete in the vicinity of joints for maximum density and imperviousness.
	B. Waterstop Placement
	1. In placing waterstops in the forms, means shall be provided to prevent them from being folded over by the concrete as it is placed.
	2. Waterstops shall be held in place with light wire ties on 12-inch centers, which shall be passed through hog rings at the edge of the waterstop and tied to the curtain of reinforcing steel.
	3. Horizontal waterstops, with their flat face in a vertical plane, shall be held in place with continuous supports to which the top edge of the waterstop shall be tacked.
	4. In placing concrete around horizontal waterstops with their flat face in a horizontal plane, the concrete shall be worked under the waterstops by hand in order to avoid the formation of air and rock pockets.
	5. Waterstop in vertical wall joints shall terminate 6-inches from the top of the wall, where such waterstop does not connect with any other waterstop and is not to be connected to a future concrete placement.
	C. Joint Location
	1. Construction joints and other types of joints shall be provided where indicated.
	2. If not indicated, construction joints shall be provided at a 25-foot maximum spacing.
	3. Where joints are indicated to be spaced greater than 40 feet apart, additional joints shall be provided to maintain the 25-foot maximum spacing.
	4. The location of joints, regardless of type, shall be submitted for acceptance by the ENGINEER.
	D. Joint Preparation
	1. Construction Joints:  The surfaces of horizontal joints shall be given a compacted, roughened surface for good bonding.  Except where the Drawings call for joint surfaces to be coated, the joint surfaces shall be cleaned of laitance, loose or defective concrete, foreign material, and be roughened to a minimum of 1/4-inch amplitude.  Such cleaning and roughening shall be accomplished by hydroblasting or sandblasting (exposing aggregate) followed by thorough washing.  Pools of water shall be removed from the surface of construction joints before the new concrete is placed.  The following is also required:
	a. Special care shall be used in preparing concrete surfaces at joints where bonding between 2 sections of concrete is required.
	b. Unless otherwise indicated, such bonding shall be required at every horizontal joint in walls.
	2. Old Concrete:  Where concrete is to be cast against old concrete (defined as any concrete which is greater than 60 Days old), the surface of the old concrete shall be thoroughly cleaned and roughened by hydroblasting or sandblasting to expose aggregate.  The joint surface shall be coated with an epoxy bonding agent unless determined otherwise by the ENGINEER. This provision shall not apply to joints where waterstop is provided.
	E. Joints Sealant
	1. Crack control joints in water-bearing floor slabs and elsewhere as indicated shall be provided with tapered grooves which shall be filled with a joint sealant, as indicated.
	2. The material used to form the tapered grooves shall be left in the grooves until just before the grooves are cleaned and filled with joint sealant.
	3. After removing the forms from the grooves, laitance and fins shall be removed, and the grooves shall be sand blasted.
	4. The grooves shall be allowed to thoroughly dry, after which they shall be blown out and immediately thereafter they shall be primed and filled with the construction joint sealant.
	5. No joint sealant shall be used without a primer.  The primer and sealant shall be placed strictly in accordance with the printed recommendations of the manufacturer, taking special care to properly mix the sealant prior to application.
	6. The sides of the sealant groove shall not be coated with bond breaker, curing compound, or any other substance which would interfere with proper bonding of the joint sealant.
	7. Care shall be used to completely fill the sealant grooves.
	8. The joint sealant shall be installed by a competent waterproofing specialty contractor with a successful record of performance in similar installations.
	9. The joint sealant shall achieve final cure at least 7 Days before the structure is filled with water.
	10. Mixing
	a. Catalyst-cured, 2-part materials shall be thoroughly and uniformly mixed, and special care shall be taken to properly mix the sealer before its application.
	b. Before any sealer is placed, the CONTRACTOR shall arrange to have workers performing the WORK carefully instructed on the proper method of mixing and application by a representative of the joint sealant manufacturer.
	11. Failure to Cure
	a. Any joint sealant that fails to fully and properly cure after the manufacturer's recommended curing time for the conditions of the WORK shall be completely removed, and the groove shall be thoroughly sandblasted to remove traces of the uncured or partially cured sealant and primer.
	b. The groove shall be re-sealed with the indicated joint sealant.
	c. Costs of such removal, joint treatment, re-sealing, and appurtenant WORK shall be the CONTRACTOR’s responsibility as part of the WORK.
	F. Hydrophilic Waterstop
	1. Where a hydrophilic waterstop is indicated, it shall be installed in accordance with the manufacturer's instructions and recommendations except as may be modified in this Section.
	2. When requested by the ENGINEER, the CONTRACTOR shall arrange for the manufacturer to furnish technical assistance in the field.
	3. Hydrophilic waterstop shall only be used where complete confinement by concrete is provided.
	4. Hydrophilic waterstop shall not be used in expansion or contraction joints nor in the first 6 inches of a non-intersecting joint.
	5. Location
	a. The hydrophilic waterstop shall be located as near as possible to the center of the joint, and it shall be continuous around the entire joint.
	b. The minimum distance from the edge of the waterstop to the face of the member shall be 5 inches.
	6. Placement
	a. Where the thickness of the concrete member to be placed on the hydrophilic waterstop is less than 12 inches, the waterstop shall be placed in grooves formed or ground into the concrete.
	b. The groove shall be at least 3/4 inch deep and 1-1/4 inches wide.
	c. When placed in the groove, the minimum distance from the edge of the waterstop to the face of the member shall be 2-1/2 inches.
	7. Where a hydrophilic waterstop is used in combination with PVC waterstop, the hydrophilic waterstop shall overlap the PVC waterstop for a minimum of 6 inches and shall be adhered to PVC waterstop by a single component water-swelling sealant as recommended by the manufacturer.
	8. The hydrophilic waterstop shall not be installed where the air temperature falls below the manufacturer's recommended range.
	9. Preparation
	a. The concrete surface under the hydrophilic waterstop shall be smooth and uniform, and the concrete shall be ground smooth if needed.
	b. Alternatively, the hydrophilic waterstop shall be bonded to the surface using an epoxy grout that completely fills voids and irregularities beneath the waterstop material.
	c. Prior to installation, the concrete surface shall be wire brushed to remove any laitance or other materials that may interfere with the bonding of epoxy.
	10. Securing
	a. The hydrophilic waterstop shall be secured in place with concrete nails and washers at 12-inch maximum spacing.
	b. The above requirement shall be in addition to the adhesive recommended by the manufacturer.
	3.4 CORRECTION OF DEFECTS
	A. Waterstops.  If inspections find waterstops to be defective, these joints shall be replaced with material that passes inspection, and faulty material shall be removed from the Site and destroyed.
	- END OF SECTION -

	03 60 00 Grout
	1.1 SUMMARY
	A. The CONTRACTOR shall provide grout, complete and in place, in accordance with the Contract Documents
	B. Grout Types.  The following types of grout are covered in this Section:
	1. Non-Shrink Grout – Class I
	2. Non-Shrink Grout – Class II
	1.2 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with Section 01 33 00 - Contractor Submittals.
	B. Manufacturer Information:
	1. Certified testing lab reports for tests indicated herein.
	2. Test results and service report from the field tests and the demonstration and training session verifying the requirements indicated herein.
	3. Certification that grouts used on the project contain no chlorides or other chemicals that cause corrosion.
	4. Manufacturer’s literature containing instructions and recommendations on the mixing, handling, placement, curing, and appropriate uses for each type of grout used in the WORK, and location of use.
	5. Manufacturer’s certification that its non-shrink grout does not contain aluminum, zinc, or magnesium powders as a method of expansion.
	6. Submit manufacturer's written warranty as indicated herein.
	7. Name and telephone number of grout manufacturer's representative who will give on-Site service.  The representative shall have at least one year of experience with the indicated grouts.
	1.3 QUALITY CONTROL
	A. Field Tests
	1. Compression test specimens will be taken from the first placement of each type of grout, and at intervals thereafter selected by the ENGINEER.  The specimens will be made by the ENGINEER or its representative.
	2. Compression tests and fabrication of specimens for cement grout and cement based non-shrink grout will be performed in accordance with ASTM C 1107 - Packaged Dry, Hydraulic-Cement Grout (Nonshrink), at intervals during construction selected by the ENGINEER.  A set of 3 specimens will be made for testing at 7 Days, 28 Days, and each additional time period as appropriate.
	3. Compression tests and fabrication of specimens for topping grout and concrete/grout fill will be performed in accordance with Section 03 30 00 - Cast-in-Place Concrete, at intervals during construction selected by the ENGINEER.
	4. The cost of laboratory tests on grout will be paid by the OWNER except where test results show the grout to be defective.  In such case, the CONTRACTOR shall pay for the tests, removal and replacement of Defective Work, and re-testing, all as part of the WORK.
	5. The CONTRACTOR shall assist the ENGINEER in obtaining specimens for testing and shall furnish materials necessary for fabricating the test specimens.
	B. Construction Tolerances: Construction tolerances shall be as indicated in Section 03 30 00 - Cast-in-Place Concrete, unless indicated otherwise.
	1.4 SPECIAL CORRECTION OF DEFECTS PROVISIONS
	A. Manufacturer's Warranty
	1. Furnish one year warranty for WORK provided under this section.
	2. Manufacturer's warranty shall not contain a disclaimer limiting responsibility to the purchase price of products or materials.
	2.1 APPLICATION
	A. Unless indicated otherwise, grouts shall be provided as listed below whether indicated on the Drawings or not.
	2.2 CEMENT GROUT
	A. Cement grout shall be composed of one part cement, 3 parts sand, and the minimum amount of water necessary to obtain the desired consistency.  Where needed to match the color of adjacent concrete, white portland cement shall be blended with regular cement as needed.  The minimum compressive strength at 28 Days shall be 4000 psi.
	B. Cement grout materials shall be as indicated in Section 03 30 00 - Cast-in-Place Concrete.
	2.3 NON-SHRINK GROUTS (Cement-based)
	A. General
	1. Cement-based non-shrink grout shall be a prepackaged, inorganic, fluid, non-gas liberating, non-metallic, cement type grout requiring only the addition of water.  Cement from kilns burning metal-rich hazardous waste fuel shall not be used.
	2. Manufacturer's instructions shall be printed on each bag or other container in which the materials are packaged.  The specific formulation for each class of non-shrink grout shall be as recommended by the manufacturer for the particular application.
	3. Grout shall not contain chlorides or additives that may contribute to corrosion.
	4. Grout shall be formulated to be used at any consistency from fluid to plastic.
	5. Cement-based non-shrink grout shall have the following minimum properties when tested at a fluid consistency, at 28 Days:
	a. Minimum tensile splitting strength of 500 psi per ASTM C 496 - Standard Test Method for Splitting Tensile Strength of Cylindrical Concrete Specimens.
	b. Minimum flexural strength of 1000 psi per ASTM C 580 - Standard Test Method for Flexural Strength and Modulus of Elasticity of Chemical-Resistant Mortars, Grouts, Monolithic Surfacings, and Polymer Concretes.
	c. Minimum bond strength (concrete to grout) of 1900 psi per modified ASTM C 882 - Standard Test Method for Bond Strength of Epoxy-Resin Systems Used with Concrete by Slant Shear.
	B. Class I Non-Shrink Grout
	1. Class I non-shrink grout shall have a minimum 28 Day compressive strength of 5000 psi when mixed at a fluid consistency.
	2. Class I non-shrink grout shall meet the requirements of ASTM C 1107, Grade B or C, when mixed to fluid, flowable, and plastic consistencies.
	3. Grout shall have a maximum early age height change of 4.0 percent expansion, and shall have no shrinkage (0.0 percent) in accordance with ASTM C 827 – Test Method for Early Volume Change of Cementitious Mixtures.  The grout when tested shall not bleed or segregate at maximum allowed water.
	4. Grout shall have no shrinkage (0.0 percent) and a maximum of 0.3 percent expansion in the hardened state when tested in accordance with ASTM C 1090 - Test Method for Measuring Changes in Height of Cylindrical Specimens from Hydraulic-Cement Grout.
	5. Furnish certification that the non-shrink property of grout is not based on gas production or gypsum expansion.
	6. Class I Non-Shrink Grout shall be Five Star Grout by Five Star Products, Sikagrout 212 by Sika Corporation, Premier by L&M Construction Chemicals; High-Flow Grout by Euclid Chemical Company, CG 200 PC by Hilti, or approved equal.
	C. Class II Non-Shrink Grout
	1. Class II non-shrink grout shall be a high precision, fluid, extended working time, grout.  The minimum 28-Day compressive strength shall be 7500 psi, when mixed at a fluid consistency.
	2. Grout shall have a maximum early age height change of 4.0 percent expansion, and shall have no shrinkage (0.0 percent) in accordance with ASTM C 827.
	3. Grout shall have no shrinkage (0.0 percent) and a maximum of 0.3 percent expansion in the hardened state when tested in accordance with ASTM C 1090.
	4. Class II non-shrink grout shall have an extended working time of 30 minutes minimum when mixed to a fluid consistency as defined in ASTM C 827 at temperature extremes of 45 to 90 degrees F in accordance with ASTM C 1107.
	5. Class II non-shrink grout shall meet the requirements of ASTM C 1107, Grade B or C when tested using the amount of water needed to achieve fluid consistency per ASTM C 939.
	6. The grout when tested shall not bleed or segregate at maximum allowed water content.
	7. Provide certification that its non-shrink property is not based on gas production or gypsum expansion.
	8. Class II non-shrink grout shall be Masterflow 928 by Sika Corporation, Five Star Fluid Grout 100 by Five Star Products, Crystex by L&M Construction Chemicals, SikaGrout 328 by Sika Corporation; or approved equal.
	2.4 TOPPING GROUT AND CONCRETE/GROUT FILL
	A. Where fill is thicker than 3-inches, structural concrete, as indicated in Section 03 30 00 - Cast-in-Place Concrete, may be used when accepted by the ENGINEER.
	B. Grout for topping of slabs and concrete/grout fill for built-up surfaces of tank, channel, and basin bottoms shall be composed of cement, fine aggregate, coarse aggregate, water, and admixtures proportioned and be mixed as indicated.  Materials and procedures indicated for normal concrete in Section 03 30 00 - Cast-in-Place Concrete, shall apply unless indicated otherwise.
	C. Topping grout and concrete/grout fill shall contain a minimum of 564 pounds of cement per cubic yard with a maximum water cement ratio of 0.45.
	D. Coarse aggregate shall be graded as follows:
	E. Final mix design shall be as determined by trial mix design as indicated in Section 03 30 00 - Cast-in-Place Concrete, except that drying shrinkage tests are not required.
	F. Topping grout and concrete grout/fill shall contain air-entraining agent per Section 03 30 00 - Cast-in-Place Concrete.
	G. Strength:  Minimum compressive strength of topping grout and concrete/grout fill at 28 Days shall be 4000 psi.
	2.5 CURING MATERIALS
	A. Curing materials shall be in accordance with Section 03 30 00 - Cast-in-Place Concrete and as recommended by the manufacturer of prepackaged grouts.
	2.6 CONSISTENCY
	A. The consistency of grouts shall be that necessary to completely fill the space to be grouted for the particular application.  Dry pack consistency is defined such that the grout is plastic and moldable but will not flow.  Where "dry pack" is called for in the Contract Documents, it shall mean a grout of that consistency; the type of grout to be used shall be as indicated herein for the particular application.
	B. The slump for topping grout and concrete/grout fill shall be adjusted to match placement and finishing conditions but shall not exceed 4-inches.
	2.7 MEASUREMENT OF INGREDIENTS
	A. Measurements for cement grout shall be made accurately by volume using containers.  Shovel measurements shall not be allowed.
	B. Prepackaged grouts shall have ingredients measured by means recommended by the manufacturer.
	3.1 PRODUCT DELIVERY, STORAGE AND HANDLING
	A. Grout shall be stored in accordance with manufacturer's recommendations.
	3.2 GENERAL
	A. CONTRACTOR shall arrange for the manufacturer of prepackaged grouts to provide on-Site technical assistance within 72 hours of request, as part of the WORK.
	B. Grout shall not be placed until base concrete has attained its design strength, unless authorized otherwise by the ENGINEER.
	C. When cementitious grouts are used on concrete surfaces, the concrete surface shall be saturated with water for 24 hours prior to placement.  Upon completion of the saturation period, excess water shall be removed with clean, oil free compressed air prior to grouting.  Concrete substrate shall not be wet prior to placement of epoxy grouts.
	D. Surface preparation, curing, and protection of cement grout shall be in accordance with Section 03 30 00 - Cast-in-Place Concrete.  The finish of the grout surface shall match that of the adjacent concrete unless otherwise indicated.
	E. Surfaces that will be in contact with grout shall be free of dirt, loose rust, oil, wax, grease, curing compounds, laitance, loose concrete, and other deleterious materials.
	F. Shade the WORK from sunlight for at least 24 hours before and 48 hours after grouting.
	G. Contact the grout manufacturer's representative for assistance on hot and cold weather grouting techniques and precautions if applicable.
	3.3 GROUTING PROCEDURES
	A. General:  Mixing, surface preparation, handling, placing, consolidation, curing, and other means of execution for prepackaged grouts shall be done according to the instructions and recommendations of the manufacturer.
	B. Equipment, Tank, and Pipe Supports.  Structural, equipment, tank, and piping support bases shall be grouted, unless indicated otherwise.
	1. The original concrete shall be blocked out or finished off a sufficient distance below the plate to provide for a minimum one-inch thickness of grout or other thickness if indicated.
	2. After the base plate has been set in position at the proper elevation by steel wedges or double nuts on the anchor bolts, the space between the bottom of the plate and the original pour of concrete shall be filled with non-shrink-type grout through a headbox of appropriate size.  The mixture shall be of a fluid consistency and poured continuously into the space between the plate and the base concrete.  Forms for grout shall be tight against retaining surfaces, and joints shall be sealed as recommended by the grout manufacturer to be liquid-tight.  Forms shall be coated as recommended by the grout manufacturer for easy form release.  Where this method of placement is not practical or where required by the ENGINEER, alternate grouting methods shall be submitted for acceptance by the ENGINEER.
	C. Drilled Anchors and Reinforcing Bars
	1. General
	a. Drilled anchors and reinforcing bars shall be installed in strict accordance with the manufacturer's instructions.  Holes shall be roughened with a brush on a power drill, and cleaned.  Drilled anchors shall not be installed until the concrete has reached the required 28 Day compressive strength.  Anchors shall not be loaded until the grout has reached its indicated strength in accordance with the manufacturer's instructions.
	b. The CONTRACTOR shall identify position of reinforcing steel and other embedded items prior to drilling holes.  Care shall be exercised in coring and drilling to avoid damaging existing reinforcing or embedded items.  Notify the ENGINEER if reinforcing steel or other embedded items are encountered during drilling.  Take precautions as necessary to avoid damaging prestressing tendons, electrical and communications conduit, and piping.
	2. Cement Based Non-Shrink Grout
	a. In places of high temperature or fire hazard, anchor bolts shall be grouted in using cement based non-shrink grout, Class I.
	b. Unless otherwise indicated, embedment shall be sufficient to develop the ultimate tensile strength of the anchor or reinforcing bar per the manufacturer's ICC report, but shall not be less than 16 diameters for threaded rod or 24 diameters for reinforcing or smooth bars.
	c. When the bolt diameter is one-inch or less, the hole diameter should be a minimum of 2-inches.  When the bolt diameter is greater than one-inch, the hole diameter should be at least twice the bolt diameter.
	d. Drilled holes shall be saturated with water for not less than 24 hours before installation of anchor/rod/rebar.
	e. The non-shrink grout should be placed in the holes in a non-sag (trowelable) consistency.  The grout should be placed in the holes before the anchor and then the anchor inserted and vibrated to ensure proper coverage.
	D. Topping Grout and Concrete / Grout Fill
	1. Mechanical, electrical, and finish WORK shall be completed prior to placement of topping or concrete/grout fill.  To ensure bonding to the base slab, the base slab shall be given an exposed aggregate finish. Alternatively where accepted by the ENGINEER, the base slab shall be given a roughened textured surface by a close-spaced rake while the surface is green. After curing, high pressure washing shall expose the aggregates and produce not less than a 3/16-inch amplitude roughness.  Jackhammers or chipping hammers shall not be used.
	2. The minimum thickness of grout topping and concrete/grout fill shall be one-inch.  Where the finished surface of concrete/grout fill is to form an intersecting angle of less than 45 degrees with the concrete surface it is to be placed against, a key shall be formed in the concrete surface at the intersection point.  The key shall be a minimum of 3-1/2 inches wide by 1-1/2 inches deep.
	3. The base slab shall be thoroughly cleaned and wetted to saturated surface dry (SSD) condition per the International Concrete Repair Institute (ICRI) -- Technical Guide for Selecting and Specifying Concrete Surface Preparation for Sealers, Coatings, and Polymer Overlays, prior to placing topping and fill.  No topping concrete shall be placed until the slab is completely free from standing pools or ponds of water.  A thin coat of neat cement grout shall be broomed into the surface of the slab just before topping or fill placement.  The neat cement grout shall not be allowed to dry before topping placement.  If it does dry, it must be immediately removed using wet stiff brooms and reapplied.  The topping and fill shall be compacted by rolling or thorough tamping, brought to established grade, and floated.  Grouted fill for tank and basin bottoms where scraping mechanisms are to be installed shall be screeded by blades attached to the revolving mechanism of the equipment in accordance with the procedures outlined by the equipment manufacturer after the grout is brought to the established grade.  Coat surface with evaporation retardant as needed to prevent plastic shrinkage cracks.
	4. Topping grout placed on sloping slabs shall proceed uniformly from the bottom of the slab to the top, for the full width of the placement.
	5. The surface shall be tested with a straight edge to detect high and low spots which shall be immediately eliminated.  When the topping or fill has hardened sufficiently, it shall be steel troweled to a smooth surface free from pinholes and other imperfections.  An approved type of mechanical trowel may be used as an assist in this operation, but the last pass over the surface shall be by hand-troweling.  During finishing, no water, dry cement, or mixture of dry cement and sand shall be applied to the surface.
	6. As soon as topping or fill finishing is completed, coat surface with curing compound.  After the topping is set and sufficiently hard in clarifiers and where required by the ENGINEER, the tank shall be filled with sufficient water to cover the entire floor for 14 days.
	3.4 CONSOLIDATION
	A. Grout shall be placed in such a manner, for the consistency necessary for each application, to assure that the space to be grouted is completely filled.
	3.5 CURING
	A. Cement based grouts shall be cured per Section 03 30 00 - Cast-in-Place Concrete and per the manufacturer's recommendations.

	31 05 19 Geotextiles
	1.1 SUMMARY
	A. The CONTRACTOR shall provide geotextiles, complete and in place, in accordance with the Contract Documents.
	B. Definitions:  The following definitions apply to the WORK of this Section:
	1. Fabric:  Geotextile, a permeable geosynthetic comprised solely of textiles.
	2. Minimum Average Roll Value (MinARV):  Minimum of series of average roll values representative of geotextile provided.
	3. Maximum Average Roll Value (MaxARV):  Maximum of series of average roll values representative of geotextile provided.
	4. Nondestructive Sample:  Sample representative of finished geotextile, prepared for testing without destruction of geotextile.
	5. Overlap:  Distance measured perpendicular from overlapping edge of one sheet to underlying edge of adjacent sheet.
	6. Seam Efficiency:  Ratio of tensile strength across seam to strength of intact geotextile, when tested according to ASTM D 4884.
	7. Woven geotextile: A geotextile fabric composed of polymeric yarn interlaced to form a planar structure with uniform weave pattern.
	8. Nonwoven geotextile: A geotextile fabric composed of a pervious sheet of polymeric fibers interlaced to form a planar structure with uniform random fiber pattern.
	1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
	A. The following standards are referenced in this Section:
	ASTM D 4355  Standard Test Method for Deterioration of Geotextiles by Exposure to Light, Moisture, and Heat in a Xenon-Arc Type Apparatus
	ASTM D 4491 Standard Test Methods for Water Permeability of Geotextiles by Permittivity
	ASTM D 4533  Standard Test Method for Trapezoid Tearing Strength of Geotextiles
	ASTM D 4595  Standard Test Method for Tensile Properties of Geotextiles by the Wide-Width Strip Method
	ASTM D 4751  Standard Test Method for Determining Apparent Opening Size of a Geotextile
	ASTM D 4833  Standard Test Method for Index Puncture Resistance of Geotextiles, Geomembranes, and Related Products
	ASTM D 4884  Standard Test Method for Strength of Sewn or Thermally Bonded Seams of Sewn Geotextiles
	ASTM D 4886  Standard Test Method for Abrasion Resistance of Geotextiles (Sand Paper/Sliding Block Method)
	1.3 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with Section 01 33 00 � Contractor Submittals.
	B. Shop Drawings
	1. Manufacturer material specifications and product literature.
	2. Installation drawings showing geotextile sheet layout, location of seams, direction of overlap, and sewn seams.
	3. Description of proposed method of geotextile deployment, sewing equipment, sewing methods, and provisions for holding geotextile temporarily in place until permanently secured.
	C. Samples
	1. Geotextile:  One-piece, minimum 18-inches long, taken across full width of roll of each type and weight of geotextile.  Label each with brand name and furnish documentation of lot and roll number from which each sample was obtained.
	2. Field Sewn Seam:  5-foot length of seam, 12-inches wide with seam along center, for each type and weight of geotextile.
	3. Securing Pin and Washer:  1 each.
	D. Certifications
	1. Certification from geotextile manufacturer that products satisfy the indicated requirements.
	2. Field seam efficiency test results.
	2.1 NONWOVEN GEOTEXTILE
	A. Nonwoven geotextile shall be composed of a pervious sheet of polymeric fibers interlaced to form a planar structure with uniform random fiber pattern.  Products shall be calendared or finished so that yarns will retain their relative position with respect to each other.
	B. Polymeric yarn shall be long-chain synthetic polymers (polyester, polypropylene, or polyethylene) with stabilizers or inhibitors added to make filaments resistant to deterioration due to heat and ultraviolet light exposure.
	C. Geotextile Edges:  Selvaged or finished to prevent outer material from separating from sheet.
	D. Unseamed Sheet Width:  Minimum 6-feet.
	E. Nominal Weight per Square Yard:  12 ounces.
	F. Physical Properties:  Conform to requirements below.
	2.2 SEWING THREAD
	A. Sewing thread shall be polypropylene, polyester, or Kevlar thread with durability equal to or greater than durability of geotextile sewn.
	2.3 SECURING PINS
	A. Securing pins shall be steel rods or bars conforming to the following:
	1. 3/16-inch diameter.
	2. Pointed at one end; head on other end, sufficiently large to retain washer.
	3. Minimum Length:  12-inches.
	B. Steel washers for securing pins shall be:
	1. Outside Diameter:  Not less than 1-1/2 inches.
	2. Inside Diameter:  1/4-inch.
	3. Thickness:  1/8-inch.
	C. Steel Wire Staples
	1. U-shaped.
	2. 10-gauge.
	3. Minimum 6-inches long.
	3.1 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Deliver each roll with sufficient information attached to identify manufacturer and product name or number.
	B. Handle products in manner that maintains undamaged condition.
	C. Do not store products directly on ground.  Ship and store geotextile with suitable wrapping for protection against moisture and ultraviolet exposure.  Store geotextile in a way that protects it from elements.  If stored outdoors, elevate and protect geotextile with waterproof cover.
	3.2 LAYING GEOTEXTILE
	A. Notify the ENGINEER whenever geotextiles are to be placed.  Do not place geotextile prior to obtaining ENGINEER's approval of underlying materials.
	B. Lay and maintain geotextile smooth and free of tension, folds, wrinkles, or creases.
	3.3 ORIENTATION ON SLOPES
	A. Orient geotextile with long dimension of each sheet parallel to direction of slope.
	B. Geotextile may be oriented with long dimension of sheet transverse to direction of slope only if sheet width, without unsewn seams, is sufficient to cover entire slope and anchor trench and extend at least 18-inches beyond toe of slope.
	3.4 JOINTS
	A. Unseamed Joints
	1. Unseamed joints shall be overlapped to the following dimensions unless otherwise indicated:
	a. Foundation/Subgrade Stabilization:  Minimum 18-inches.
	b. Riprap:  Minimum 18-inches.
	c. Drain Trenches:  Minimum 18-inches, except overlap shall equal trench width if trench width is less than 18-inches.
	d. Other Applications:  Minimum 12-inches.
	B. Sewn seams shall be used wherever stress transfer from one geotextile sheet to another is necessary.  Sewn seams, as approved by ENGINEER, also may be used instead of overlap at joints for applications that do not require stress transfer.
	1. Seam efficiency shall be minimum 70 percent, verified by preparing and testing minimum of one set of nondestructive samples per acre of each type and weight of geotextile provided. Test according to ASTM D 4884.
	2. Type:  "J" type seams are preferred, but flat or butterfly seams are acceptable.
	3. Stitch Count:  Minimum 3 to maximum 7 stitches per inch.
	4. Stitch Type:  Double-thread chainstitch, Type 401, Federal Standard No. 751a.
	5. Stitch Location:  2-inches from geotextile sheet edges, or more if necessary to develop required seam strength.
	6. Sewing Machines:  Capable of penetrating 4 layers of geotextile.
	3.5 SECURING GEOTEXTILE
	A. Secure geotextile during installation as necessary with sand bags or other means approved by ENGINEER.
	B. Securing Pins
	1. Insert securing pins with washers through geotextile, midway between edges of overlaps and 6-inches from free edges.
	2. Spacing
	3. Install additional pins across each geotextile sheet as necessary to prevent slippage of geotextile or to prevent wind from blowing geotextile out of position.
	4. Push each securing pin through geotextile until washer bears against geotextile and secures it firmly to subgrade.
	3.6 PLACING PRODUCTS OVER GEOTEXTILE
	A. Notify ENGINEER before placing material over geotextile.  Do not cover installed geotextile prior to receiving authorization from the ENGINEER to proceed.
	B. If tears, punctures, or other geotextile damage occurs during placement of overlying products, remove overlying products as necessary to expose damaged geotextile.  Repair damage as indicated below.
	3.7 INSTALLING GEOTEXTILE IN TRENCHES
	A. Place geotextile in a way that will completely envelope granular drain material to be placed in trench and with indicated overlap at joints.  Overlap geotextile in direction of flow.  Place geotextile in a way and with sufficient slack for geotextile to contact trench bottom and sides fully when trench is backfilled.
	B. After granular drain material is placed to grade, fold geotextile over top of granular drain material, unless otherwise indicated.  Maintain overlap until overlying fill or backfill is placed.
	3.8 RIPRAP APPLICATIONS
	A. Overlap geotextile at each joint with upstream sheet of geotextile overlapping downstream sheet.
	B. Sew joints where wave runup may occur.
	3.9 REPAIRING GEOTEXTILE
	A. Repair or replace torn, punctured, flawed, deteriorated, or otherwise damaged geotextile.  Repair damaged geotextile by placing patch of undamaged geotextile over damaged area plus at least 18-inches in all directions beyond damaged area.  Remove interfering material as necessary to expose damaged geotextile for repair.  Sew patches or secure them with pins and washers, as indicated above for securing geotextile, or by other means approved by ENGINEER.

	31 11 00 Site Preparation (Clearing and Grubbing)
	1.1 SUMMARY
	A. In its initial move onto the Site, the CONTRACTOR shall protect existing fences, houses and associated improvements, streets, and utilities downslope of construction areas from damage due to boulders, trees, or other objects dislodged during the construction process and clear, grub, strip; and regrade certain areas, in accordance with the Contract Documents.
	1.2 SITE INSPECTION
	A. Prior to moving onto the Site, the CONTRACTOR shall inspect the Site conditions and review maps of the Site and facilities delineating the OWNER's property and right-of-way lines.
	3.1 PRIMARY PLANT SITE ACCESS
	A. The CONTRACTOR shall develop any necessary access to the Site, including access barriers to prohibit entry of unauthorized persons.
	B. Utility Interference:  Where existing utilities interfere with the WORK, notify the utility owner and the ENGINEER before proceeding in accordance with the General Conditions.
	3.2 CLEARING, GRUBBING, AND STRIPPING
	A. Construction areas shall be cleared of grass and weeds to at least a depth of 6-inches and cleared of structures, pavement, sidewalks, concrete or masonry debris, trees, logs, upturned stumps, loose boulders, and any other objectionable material of any kind which would interfere with the performance or completion of the WORK, create a hazard to safety, or impair the subsequent usefulness of the WORK, or obstruct its operation.  Loose boulders within 10-feet of the top of cut lines shall be incorporated in landscaping or removed from the Site.  Trees and other natural vegetation outside the actual lines of construction shall be protected from damage during construction.
	B. Within the limits of clearing, the areas below the natural ground surface shall be grubbed to a depth necessary to remove stumps, roots, buried logs, and other objectionable material.  Septic tanks, drain fields, and connection lines and any other underground structures, debris or waste shall be removed if found on the Site.  Objectionable material from the clearing and grubbing process shall be removed from the Site and wasted in approved safe locations.
	C. The entire area to be affected by construction shall be stripped of topsoil and organic materials and debris.  The stripped materials shall be stockpiled and incorporated into landscaped areas or other non-structural embankments.
	D. Unless otherwise indicated, native trees larger than 3-inches in diameter at the base shall not be removed without the ENGINEER's approval.  The removal of any trees, shrubs, fences, or other improvements outside of rights-of-way, if necessary for the CONTRACTOR's choice of means and methods, shall be arranged with the owner of the property, and shall be removed and replaced, as part of the WORK.
	3.3 OVEREXCAVATION, REGRADING, AND BACKFILL UNDER FILL AREAS
	A. Any undesirable topsoil and colluvium shall be removed to the level designated by the ENGINEER and stockpiled for subsequent use as the first material to be placed in the compacted fill.
	B. Any steep, very abrupt rock faces and irregularly shaped rock outcrops of bedrock shall be regraded as directed by the ENGINEER.

	31 23 19 Dewatering
	1.1 SUMMARY
	A. The CONTRACTOR shall dewater trench and structure excavations, in accordance with the Contract Documents.  The CONTRACTOR shall secure all necessary permits to complete the requirements of this Section of the Specifications.
	B. Dewatering of North Eden Creek will be required for both channel realignment WORK and installation of the open bottom arch pipe. Dewatering means and methods shall be at the discretion of the CONTRACTOR. Dewatering options shall be discussed at the construction pre-bid meeting held on November 21, 2024.
	1.2 CONTRACTOR SUBMITTALS
	A. Prior to commencement of excavation, the CONTRACTOR shall submit a detailed plan and operation schedule for dewatering of excavations.  The CONTRACTOR may be required to demonstrate the system proposed and to verify that adequate equipment, personnel, and materials are provided to dewater the excavations at all locations and times.  The CONTRACTOR's dewatering plan is subject to review by the ENGINEER.
	1.3 QUALITY CONTROL
	A. It shall be the sole responsibility of the CONTRACTOR to control the rate and effect of the dewatering in such a manner as to avoid all objectionable settlement and subsidence.
	B. All dewatering operations shall be adequate to assure the integrity of the finished project and shall be the responsibility of the CONTRACTOR.
	2.1 EQUIPMENT
	A. Dewatering, where required, may include the use of well points, sump pumps, temporary pipelines for water disposal, rock or gravel placement, and other means.  Standby pumping equipment shall be maintained on the Site.
	3.1 GENERAL REQUIREMENTS
	A. The CONTRACTOR shall provide all equipment necessary for dewatering.  It shall have on hand, at all times, sufficient pumping equipment and machinery in good working condition and shall have available, at all times, competent workmen for the operation of the pumping equipment.  Adequate standby equipment shall be kept available at all times to insure efficient dewatering and maintenance of dewatering operation during power failure.
	B. Dewatering for structures and pipelines shall commence when groundwater is first encountered, and shall be continuous until such times as water can be allowed to rise in accordance with the provisions of this Section or other requirements.
	C. At all times, site grading shall promote drainage.  Surface runoff shall be diverted from excavations.  Water entering the excavation from surface runoff shall be collected in shallow ditches around the perimeter of the excavation, drained to sumps, and be pumped or drained by gravity from the excavation to maintain a bottom free from standing water.
	D. Dewatering shall at all times be conducted in such a manner as to preserve the undisturbed bearing capacity of the subgrade soils at proposed bottom of excavation.
	E. If foundation soils are disturbed or loosened by the upward seepage of water or an uncontrolled flow of water, the affected areas shall be excavated and replaced with drain rock.
	F. The CONTRACTOR shall maintain the water level below the bottom of excavation in all work areas where groundwater occurs during excavation construction, backfilling, and up to acceptance.
	G. Flotation shall be prevented by the CONTRACTOR by maintaining a positive and continuous removal of water.  The CONTRACTOR shall be fully responsible and liable for all damages which may result from failure to adequately keep excavations dewatered.
	H. If well points or wells are used, they shall be adequately spaced to provide the necessary dewatering and shall be sandpacked and/or other means used to prevent pumping of fine sands or silts from the subsurface.  A continual check by the CONTRACTOR shall be maintained to ensure that the subsurface soil is not being removed by the dewatering operation.
	I. The CONTRACTOR shall dispose of water from the WORK in a suitable manner without damage to adjacent property.  CONTRACTOR shall be responsible for obtaining any permits that may be necessary to dispose of water.  No water shall be drained into work built or under construction without prior consent of the ENGINEER.  Water shall be filtered using an approved method to remove sand and fine-sized soil particles before disposal into any drainage system.
	J. The release of groundwater to its static level shall be performed in such a manner as to maintain the undisturbed state of the natural foundation soils, prevent disturbance of compacted backfill and prevent flotation or movement of structures, pipelines, and sewers.
	K. Dewatering of trenches and other excavations shall be considered as incidental to the construction of the WORK and all costs thereof shall be included in the various contract prices in the Bid Forms, unless a separate bid item has been established for dewatering.

	31 30 00 Earthwork
	1.1 SUMMARY
	A. The CONTRACTOR shall perform earthwork as indicated and required for construction of the WORK, complete and in place, in accordance with the Contract Documents.
	1.2 CONTRACTOR SUBMITTALS
	A. The CONTRACTOR shall submit samples of materials proposed for the WORK in conformance with the requirements of Section 01 33 00 – Contractor Submittals.  Sample sizes shall be as determined by the testing laboratory.
	B. CONTRACTOR's Detailed Excavation Plan
	1. The CONTRACTOR, prior to beginning any trench or structure excavation 5 feet deep or deeper, shall submit to the OWNER and shall be in receipt of the OWNER's written acceptance of the CONTRACTOR's detailed plan showing the design of shoring, bracing, sloping of the sides of excavation, or other provisions for worker protection against the hazard of caving ground during the excavation of such trenches or structure excavation.
	2. The CONTRACTOR’s plan shall be prepared and signed and sealed by a Professional Engineer experienced in the field of geotechnical engineering and licensed in the State where the WORK is being performed.
	3. The OWNER’s acceptance of said plan will be for verification of submittal of the plan with this requirement.
	4. If such plan varies from the shoring system standards established in the Construction Safety Orders of the State of California, such alternative systems plans shall be prepared by a civil or structural engineer licensed in the State of Utah.
	2.1 FILL AND BACKFILL MATERIAL REQUIREMENTS
	A. General
	1. Fill, backfill, and embankment materials shall be selected or shall be processed and clean fine earth, rock, gravel, or sand, free from grass, roots, brush, other vegetation and organic matter.
	2. Fill and backfill materials that are to be placed within 6 inches of any structure or pipe shall be free of rocks or unbroken masses of earth materials having a maximum dimension larger than 3 inches.
	B. Suitable Materials
	1. Materials not defined below as unsuitable will be considered as suitable materials and may be used in fills, backfilling, and embankment construction, subject to the indicated requirements.
	2. If acceptable to the ENGINEER, some of the material listed as unsuitable may be used when thoroughly mixed with suitable material to form a stable composite.
	3. Mixing or blending of materials to obtain a suitable composite is the CONTRACTOR's option but is subject to the approval of the ENGINEER.
	4. The CONTRACTOR shall submit certification to the ENGINEER that the chloride concentration in imported materials within the pipe zone does not exceed 100 ppm,  when tested in accordance with the requirements of AASHTO T291-94 – Standard Method of Test for determining Water-Soluble Chloride Ion Content in Soil.
	5. Suitable materials may be obtained from on-Site excavations, may be processed on-Site materials, or may be imported.
	6. If imported materials are required by this Section or are required in order to meet the quantity requirements of the WORK, the CONTRACTOR shall provide the imported materials as part of the WORK.
	C. Types of Suitable Materials.  The following types of suitable materials are defined:
	As an alternative to the above gradation, the CONTRACTOR may use equivalent material approved by the State of Utah’s Department of Transportation UDOT.
	Type C (Civil Fill) (Not for use beneath concrete foundations):  Civil Fill may consist of imported materials or natural on-site materials.  Civil Fill may be a combination of Type AS material, Type GF, or Type SF material, or any mixture thereof, except as shown.    Some mixing and/or removal of other unsuitable material may be required, on site sources of this material may consist of earthen berms or stockpiled materials located on adjacent private properties.
	Type DRG (Drain-rock Graded):  Drain-rock shall be crushed rock or gravel, durable and free from slaking or decomposition under the action of alternate wetting or drying.  The drainrock shall have a sand equivalent value greater than 75.  The finish graded surface of the drainrock immediately beneath hydraulic structures shall be stabilized to provide a firm, smooth surface upon which to construct reinforced concrete floor slabs.  The material shall be uniformly graded and shall meet the following gradation requirements:
	As an alternative to the above gradation, the CONTRACTOR may use equivalent material approved by the State of Utah’s Department of Transportation UDOT.
	Type EF (Embankment Fills from on-site materials):  Embankment Fill for the roadway embankment and floodplain fill portions of the project may be obtained from on-Site excavations, may be processed on-Site materials, or may be imported materials comprised of mixtures of Type AS, Type DRG, Type GF, or Type SF material.  If on-site  material is used for embankments, it may require moisture conditioning to facilitate compaction.  Drying of the embankment fill material may not be practical during cold or wet periods of the year.  Acceptable embankment material shall meet or exceed the compaction density of 95 percent as determined by ASTM D-1557.
	Type GF (Granular Fill 3/4-inch minus):  Angular crushed rock, stone or gravel, and sand conforming to the requirements listed below.  Do not use pea gravel as granular backfill:  The material shall have a maximum liquid limit of 35 and a maximum plasticity index of 10.  The material shall have a sand equivalent value greater than 75.  (This material is also known as Class I crushed stone.)
	As an alternative to the above gradation, the CONTRACTOR may use equivalent material approved by the State of Utah’s Department of Transportation UDOT.
	Type SF (Structural Fill / Foundation Base):  Crushed rock structural fill material of such nature that it can be compacted readily by watering and rolling to form a firm, stable base for fill material required beneath concrete foundations.  This material is often specified and required directly underneath the finish course of asphaltic or concrete pavement.  At the option of the CONTRACTOR, the grading for either the 1-1/2 inch maximum size or 3/4-inch maximum size gradation may be used material beneath concrete foundations.  The sand equivalent value shall be greater than 22.  The material shall meet the following gradation requirements:

	Type UTBC (Untreated Base Course 1 ½-inch Gradation):  Angular crushed rock, stone or gravel, and sand conforming to the requirements listed below.  Do not use pea gravel as granular backfill:  The material shall be non plastic and conform to the following gradation:
	Type SS (Stream Simulation Aggregate 6-inch Minus):  Round to semi-round well graded pit run or river run aggregate cobble, gravel, and sand.  The material shall be non plastic and have adequate sand content to develop a firm void free stream channel base. Type SS will be blended with native alluvial fill to achieve desired stream simulation material. Contractor shall coordinate with ENGINEER on identification of suitable pit run and stream simulation material sources.
	Schedule:  Earth materials shall be as indicated in the Contract Drawings.  Where clear definition in the drawings is not defined, the following schedule may be used to define acceptable fill materials.
	D. Unsuitable Materials.
	1. Soils which, when classified under ASTM D 2487 - Standard Classification of Soils for Engineering Purposes (Unified Soil Classification System), fall in the classifications of PT, OH, CH, MH, or OL shall be classified as unsuitable materials.
	2. In addition to the materials identified as unsuitable in the table above, a material shall be classified as unsuitable if one of the following conditions is present;
	a. Soils which cannot be compacted sufficiently to achieve the density specified for the intended use.
	b. Materials that contain hazardous or designated waste materials including petroleum hydrocarbons, pesticides, heavy metals, and any material which may be classified as hazardous or toxic according to applicable regulations.
	2.2 MATERIALS TESTING
	A. Samples
	1. Soils testing of samples submitted by the CONTRACTOR will be performed by a testing laboratory of the OWNER's choice and at the CONTRACTOR’s expense.
	2. The ENGINEER may direct the CONTRACTOR to supply samples for testing of any material used in the WORK.
	B. Particle size analysis of soils and aggregates will be performed using ASTM D 422 - Standard Test Method for Particle-Size Analysis of Soils.
	C. Determination of sand equivalent value will be performed using ASTM D 2419 - Standard Test Method for Sand Equivalent Value of Soils and Fine Aggregate.
	D. Unified Soil Classification System
	1. References in this Section to soil classification types and standards shall have the meanings and definitions indicated in ASTM D 2487.
	2. The CONTRACTOR shall be bound by applicable provisions of ASTM D 2487 in the interpretation of soil classifications.
	E. Testing for chloride shall be performed in accordance with AASHTO T291-94 – Standard Method of Test for determining Water-Soluble Chloride Ion Content in Soil.
	3.1 EXCAVATION AND BACKFILLING - GENERAL
	A. General
	1. Except when specifically provided to the contrary, excavation shall include the removal of materials, including obstructions, that would interfere with the proper execution and completion of the WORK.
	2. The removal of such materials shall conform to the lines and grades indicated or ordered.
	3. Unless otherwise indicated, the entire Site shall be stripped of vegetation and debris and shall be grubbed, and such material shall be removed from the Site prior to performing any excavation or placing any fill.
	4. The CONTRACTOR shall furnish, place, and maintain supports and shoring that may be required for the sides of excavations.
	5. Excavations shall be sloped or otherwise supported in a safe manner in accordance with applicable state safety requirements and the requirements of OSHA Safety and Health Standards for Construction (29CFR1926).
	6. The CONTRACTOR shall provide quantity surveys where so required to verify quantities for Unit Price Contracts.
	7. Surveys shall be performed prior to beginning WORK and upon completion by a surveyor licensed in the state where the Site is located.
	B. Removal and Exclusion of Water
	1. The CONTRACTOR shall remove and exclude water, including stormwater, groundwater, irrigation water, and wastewater, from excavations.
	2. Dewatering wells, wellpoints, sump pumps, or other means shall be used to remove water and continuously maintain groundwater at a level at least 2 feet below the bottom of excavations before the excavation WORK begins at each location.
	3. Water shall be removed and excluded until backfilling is complete and field soils testing has been completed.
	3.2 OVER-EXCAVATION
	A. Indicated
	1. Where areas are indicated to be over-excavated, excavation shall be to the depth indicated, and backfill shall be installed to the grade indicated.
	B. Not Indicated
	1. When ordered to over-excavate areas deeper and/or wider than required by the Contract Documents, the CONTRACTOR shall over-excavate to the dimensions ordered and backfill to the indicated grade.
	C. Neither Indicated nor Ordered
	1. Any over-excavation carried below the grade that is neither ordered or nor indicated shall be backfilled and compacted to the required grade with the indicated material as part of the WORK
	3.3 ROCK EXCAVATION
	A. It is expected that nearly all excavation can be accomplished using conventional equipment as follows:
	1. For general excavation, a D-9N Caterpillar tractor with a single shank ripper, or equivalent equipment, is considered conventional equipment, if it can rip at a production rate of at least 300 bank cubic yards per hour.
	2. For trench excavation, a 235C Caterpillar excavator with a medium stick and a rock ripping bucket, or equivalent equipment, is considered conventional equipment, if it can excavate at a production rate of at least 30 bank cubic yards per hour.
	3. If material is encountered which the CONTRACTOR believes cannot be excavated by conventional equipment, the ENGINEER shall be notified immediately.  The CONTRACTOR shall provide performance tests of the specified conventional or equivalent equipment.  If the ENGINEER confirms in writing that the conventional equipment cannot perform at the production rates indicated, the excavation will be considered rock excavation.
	B. Rock excavation shall include removal and disposal of the following items:
	1. Boulders measuring 1/3 of a cubic yard or more in volume;
	2. Rock material in ledges, bedding deposits, and un-stratified masses that cannot be removed using conventional equipment as defined herein and which require systematic drilling and blasting for removal;
	3. Concrete or masonry structures that have been abandoned; and,
	4. Conglomerate deposits that are so firmly cemented that they possess the characteristics of solid rock and cannot be removed using conventional equipment as herein defined and require systematic drilling and blasting for removal.
	C. Scope and Payment
	1. Rock excavation shall be performed by the CONTRACTOR, provided that if the quantity of rock excavation is affected by any change in the scope of the WORK an appropriate adjustment of the Contract Price will be made.   Payment for rock excavation shall be as set forth in the Bid form as a unit price item.  If a unit price item for rock excavation is not provided in the Bid form, the extra cost for excavation of rock will be treated as a change.
	2. Otherwise, payment will be made in accordance with a negotiated price.
	D. Explosives and Blasting:  Blasting will not be permitted.
	3.4 DISPOSAL OF EXCESS EXCAVATED MATERIAL
	A. Where excess excavated material is deemed unsuitable for floodplain fill, the material shall be the property of the CONTRACTOR.
	B. The CONTRACTOR shall be responsible for the removal and disposal of excess excavated material.
	C. The CONTRACTOR shall remove and dispose of excess excavated material at a location selected by the CONTRACTOR and as approved by the ENGINEER or at an off-Site location selected and arranged for by the CONTRACTOR.
	D. The CONTRACTOR shall obtain required permits and landowner and agency approvals for disposal of excess excavated material on-Site or off-Site and shall submit copies of related documents to the ENGINEER for information prior to disposal.  CONTRACTOR shall pay costs associated with the removal and disposal
	3.5 BACKFILL
	A. General
	1. Backfill shall not be dropped directly upon any structure or pipe.
	2. Backfill shall not be placed around or upon any structure until the concrete has attained sufficient strength to withstand the loads imposed.
	3. Backfill around water-retaining structures shall not be placed until the structures have been tested, and the structures shall be full of water while backfill is being placed.
	B. Except for drainrock materials being placed in over-excavated areas or trenches, backfill shall be placed after water is removed from the excavation and the trench sidewalls and bottom have been dried to a moisture content suitable for compaction.
	C. Pre-Placement Conditions
	1. Immediately prior to placement of backfill materials, the bottoms and sidewalls of trenches and structure excavations shall have any loose, sloughing, or caving soil and rock materials removed.
	2. Trench sidewalls shall consist of excavated surfaces that are in a relatively undisturbed condition before placement of backfill materials.
	D. Layering
	1. Backfill materials shall be placed and spread evenly in layers.
	2. When compaction is achieved using mechanical equipment, the layers shall be evenly spread such that when compacted each layer shall not exceed 6 inches in thickness.
	E. During spreading, each layer shall be thoroughly mixed as necessary in order to promote uniformity of material in each layer.
	F. Moisture Content
	1. Where the backfill material moisture content is below the optimum moisture content, water shall be added before or during spreading until the proper moisture content is achieved.
	2. Where the backfill material moisture content is too high to permit the indicated degree of compaction, the material shall be dried until the moisture content is satisfactory.
	3.6 STRUCTURE, ROADWAY, AND EMBANKMENT EXCAVATION AND BACKFILL
	A. Excavation Beneath Structures and Embankments
	1. Except where indicated otherwise for a particular structure or where ordered by the ENGINEER, excavation shall be carried to an elevation 8 inches below the bottom of the footing or slab and brought back to grade with compacted materials acceptable for placement beneath structures.
	2. The area where a fill or embankment is to be constructed shall be cleared of vegetation, roots, and foreign material.
	3. Where indicated or ordered, areas beneath structures or fills shall be over-excavated.
	4. The subgrade areas beneath embankments shall be excavated to remove not less than the top 6 inches of native material and where such subgrade is sloped, the native material shall be benched.
	5. When such over-excavation is indicated, both the over-excavation and the subsequent backfill to the required grade shall be performed by the CONTRACTOR.
	6. After the required excavation or over-excavation for fills and embankments has been completed, the exposed surface shall be scarified to a depth of 6 inches, brought to optimum moisture content, and rolled with heavy compaction equipment to obtain 95 percent of maximum density.
	B. Excavation Beneath Paved Areas
	1. Excavation under areas to be paved shall extend to the bottom of the aggregate base or subbase, if such base is called for; otherwise it shall extend to the paving thickness.
	2. After the required excavation has been completed, the top 12 inches of exposed surface shall be scarified, brought to optimum moisture content, and rolled with heavy compaction equipment to obtain 96 percent of maximum density.
	3. The finished subgrade shall be even, self-draining, and in conformance with the slope of the finished pavement.
	4. Areas that could accumulate standing water shall be regraded to provide a self-draining subgrade.
	C. Notification of ENGINEER
	1. The CONTRACTOR shall notify the ENGINEER at least 3 Days in advance of completion of any structure or roadway excavation and shall allow the ENGINEER a review period of at least one day before the exposed foundation is scarified and compacted or is covered with backfill or with any construction materials.
	D. Compaction of Fill, Backfill, and Embankment Materials
	1. Each layer of backfill materials as defined herein, where the material is graded such that 10 percent or more passes a No. 4 sieve, shall be mechanically compacted to the indicated percentage of density.
	2. Equipment that is consistently capable of achieving the required degree of compaction shall be used, and each layer shall be compacted over its entire area while the material is at the required moisture content.
	3. Each layer of coarse granular backfill materials with less than 10 percent passing the No. 4 sieve shall be compacted by means of at least 2 passes from a vibratory compactor that is capable of obtaining the required density in 2 passes.
	E. Flooding, ponding, and jetting shall not be used for fill on roofs, backfill around structures, backfill around reservoir walls, for final backfill materials, or aggregate base materials.
	F. Heavy Equipment
	1. Equipment weighing more than 10,000 pounds shall not be used closer to walls than a horizontal distance equal to the vertical depth of the fill above undisturbed soil at that time.
	2. Hand-operated power compaction equipment shall be used where the use of heavier equipment is impractical or restricted due to weight limitations.
	G. Layering
	1. Embankment and fill material shall be placed and spread evenly in approximately horizontal layers.
	2. Each layer shall be moistened and aerated as necessary.
	3. Unless otherwise approved by the ENGINEER, no layer shall exceed 6 inches of compacted thickness.
	4. The embankment and fill shall be compacted in conformance with Paragraph K, below.
	H. Embankments and Fills
	1. When an embankment or fill is to be constructed and compacted against hillsides or fill slopes steeper than 4:1, the slopes of the hillsides or fills shall be horizontally benched in order to key the embankment or fill to the underlying ground.
	2. A minimum of twelve (12) inches perpendicular to the slope of the hillside or fill shall be removed and re-compacted as the embankment or fill is brought up in layers.
	3. Material thus cut shall be re-compacted along with the new material.
	4. Hillside or fill slopes 4:1 or flatter shall be prepared in accordance with Paragraph A, above.
	I. Compaction Requirements
	1. The following compaction requirements shall be in accordance with ASTM D 1557 - Test Method for Laboratory Compaction Characteristics of Soils Using Modified Effort (56,000 ft - lbf/ft3) (2,700 kN-m/m3) where the material is graded such that ten (10) percent or more passes a No. 4 sieve and in accordance with ASTM D 4253 - Test Method for Maximum Index Density and Unit Weight of Soils Using a Vibratory Table, and D 4254 - Test Method for Minimum Index Density and Unit Weight of Soils and Calculation of Relative Density, where the material is coarse granular backfill materials with less than ten (10) percent passing the No. 4 sieve:
	3.7 STREAM COMPACTION
	A. Stream simulation material shall be installed to shape and washed to insure fines work themselves into void spaces formed by placement of cobbles. Where water appears to run subsurface, additional fines shall be added to the channel and washed into the matrix. This process of washing fines shall be repeated until the channel matrix material has formed a dense void free layer and water is visibly running above grade.
	3.8 FIELD TESTING
	A. General:
	1. Field soils testing will be performed by a testing laboratory of the OWNER's choice at the OWNER's expense, except as indicated below.
	B. Density
	1. Where soil material is required to be compacted to a percentage of maximum density, the maximum density at optimum moisture content will be determined in accordance with Method C of ASTM D 1557.
	2. Where cohesionless, free draining soil material is required to be compacted to a percentage of relative density, the calculation of relative density will be determined in accordance with ASTM D 7382.
	3. Field density in-place tests will be performed in accordance with ASTM D 1556 - Standard Test Method for Density and Unit Weight of Soil in Place by the Sand-Cone Method, ASTM D 2922 - Standard Test Methods for Density of Soil and Soil-Aggregate in Place By Nuclear Methods (Shallow Depth), or by such other means acceptable to the ENGINEER.
	C. Remediation
	1. In case the test of the fill or backfill shows non-compliance with the required density, the CONTRACTOR shall accomplish such remedy as may be required to ensure compliance.
	2. Subsequent testing to show compliance shall be by a testing laboratory selected by the OWNER and paid by the CONTRACTOR.
	D. CONTRACTOR's Responsibilities
	1. The CONTRACTOR shall provide test trenches and excavations, including excavation, trench support and groundwater removal for the OWNER's field soils testing operations.
	2. The trenches and excavations shall be provided at the locations and to the depths as required by the OWNER.
	3. Lawn areas destroyed by test trenching and excavation shall be regraded and relandscaped with hydroseeding.


	31 35 26 Erosion Control Barrier
	1.1 SUMMARY
	A. The CONTRACTOR shall provide erosion control barriers, complete and in place, in accordance with the Contract Documents
	1.2 CONTRACTOR SUBMITTALS
	A. Submittals shall be in accordance with Section 01 33 00 - Contractor Submittals.
	B. Product Data:  Manufacturer's catalog sheets on geotextile fabrics.
	2.1 FABRIC
	A. Fabric may be woven or non-woven, made from polypropylene, polyethylene, or polyamid, and shall contain sufficient UV inhibitors so that it will last for 2 years in outdoor exposure.
	B. Fabric shall have the following properties:
	C. Fabric Manufacturer, or equal
	1. Mirafi
	2.2 POSTS
	A. Posts shall be wood, at least 2 inches by 2 inches, at least 6 feet long.]
	2.3 FENCING
	A. Woven wire fabric fencing shall be galvanized, mesh spacing of 6 inches, maximum 14-gauge, at least 30 inches tall.
	2.4 FASTENERS
	A. Fasteners to wood posts shall be steel, at least 1 1/2 inches long.
	3.1 PREPARATION
	A. Provide erosion control barriers at the indicated locations and as required to prevent erosion and silt loss from the Site.
	B. CONTRACTOR shall not commence clearing, grubbing, earthwork, or other activities which may cause erosion until barriers are in place.
	3.2 INSTALLATION
	A. Barrier systems shall be installed in such a manner that surface runoff will percolate through the system in sheet flow fashion and allow sediment to be retained and accumulated.
	B. Attach the woven wire fencing to the posts that are spaced a maximum of 6 feet apart and embedded a minimum of 12 inches.  Install posts at a slight angle toward the source of the anticipated runoff.
	C. Trench in the toe of the filter fabric barrier with a spade or mechanical trencher so that the downward face of the trench is flat and perpendicular to the direction of flow.  Lay fabric along the edges of the trench.  Backfill and compact.
	D. Securely fasten the fabric materials to the woven wire fencing with tie wires.
	E. Reinforced fabric barrier shall have a height of 18 inches.
	F. Provide the filter fabric in continuous rolls and cut to the length of the fence to minimize the use of joints.  When joints are necessary, splice the fabric together only at a support post with a minimum 6-inch overlap and seal securely.
	3.3 MAINTENANCE
	A. Regularly inspect and repair or replace damaged components of the barrier.  Unless otherwise directed, maintain the erosion control system until final acceptance; then remove erosion and sediment control systems promptly.
	B. Remove sediment deposits when silt reaches a depth of 6 inches or 1/2 the height of the barrier, whichever is less.  Dispose of sediments on the Site, if a location is indicated on the Drawings, or at a site arranged by the CONTRACTOR which is not in or adjacent to a stream or floodplain.

	31 37 00 Riprap
	1.1 SUMMARY
	A. The CONTRACTOR shall provide riprap, including associated earthwork, complete and in place, in accordance with the Contract Documents.
	1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
	1.3 CONTRACTOR SUBMITTAL
	A. Furnish submittals in accordance with Section 01 33 00 – Contractor Submittals.
	B. Testing certificates from a qualified testing agency shall be submitted prior to acceptance of the rock source to verify the conformity to the requirements of the Contract Documents.
	2.1 STONES FOR RIPRAP
	A. Stones shall be graded in size to produce a reasonably dense mass.  Riprap shall consist of dense, natural rock fragments.  Stones shall be resistant to weathering and to water action; free from overburden, spoil, shale, and organic material; and shall meet the gradation requirements below.  Shale and stones with shale seams are not acceptable.
	B. Riprap shall conform to the size types as follows:
	1. Type I (6-inch Average Size):
	2. Type II (12-inch Average Size):
	3. Type III (18-inch Average Size):
	4. Type IV (24-inch Average Size):
	C. The greatest dimension of 50 percent of the stones shall be at least two-thirds but not more than 1-1/2 times the diameter of the average size.  Neither the breadth nor thickness of any piece of riprap shall be less than one-third its length.  Material shall be of shapes which will form a stable protection structure of required depth.  Rounded boulders or cobbles shall not be used.
	D. Stones shall consist of durable, sound, hard, angular rock meeting the following requirements for durability absorption ratio, soundness test, and abrasion test:
	E. The durability index and percent absorption shall be determined by AASHTO T 210 and AASHTO T 85, respectively.  The minimum apparent specific gravity of the stones shall be 2.5 as determined by AASHTO T 85.
	F. Stones shall have less than 10 percent loss of weight after five cycles, when tested per ASTM C 88.
	G. Stones shall have a wear not greater than 40 percent, when tested per ASTM C 535.
	H. Control of gradation shall be by visual inspection.  The CONTRACTOR shall furnish a sample of the proposed gradation of at least 5 tons or 10 percent of the total riprap weight, whichever is less.  If approved, the sample may be incorporated into the finished riprap at a location where it can be used as a frequent reference for judging the gradation of the remainder of riprap.
	I. The acceptability of the stones will be determined by the ENGINEER prior to placement. Any difference of opinion between the ENGINEER and the CONTRACTOR shall be resolved by dumping and checking the gradation of two random truckloads of stones.  Arranging for and the costs of mechanical equipment, a sorting site, and labor needed in checking gradation shall be the CONTRACTOR’s responsibility.
	2.2 GEOTEXTILE FABRIC
	A. Geotextile fabric shall conform to the requirements of Section 31 05 19 - Geotextiles.
	2.3 FILTER MATERIAL
	1. Type 1
	3.1 SURFACE PREPARATION
	A. Surfaces to receive riprap shall be smooth and firm, free of brush, trees, stumps, and other objectionable material, and shall be brought to the line and grade indicated.
	B. If a boulder is encountered during excavation of areas where large riprap is to be placed, the CONTRACTOR shall excavate around the boulder.  If the boulder is larger than the largest allowable stone size for that area, the CONTRACTOR shall break up the boulder to an acceptable size or remove it entirely.
	C. Prior to placement of the geotextile, the surface shall be prepared to a smooth condition free of debris, depressions, or obstructions which may damage the geotextile.  The geotextile shall be overlapped a minimum of 2-feet at longitudinal and transverse joints.  Upstream sheets shall overlap downstream sheets.  For slope placement, each strip shall overlap the next downhill strip.  The geotextile shall be anchored using key trenches or aprons at the crest and toe of the slope.  Pins may be used in securing the geotextile during installation.  In no instance shall the geotextile be left exposed to sunlight longer than 7  Days.  Overexposed geotextile shall be removed and replaced.
	3.2 PLACEMENT OF FILTER BLANKET
	A. Area of riprap placement shall be excavated to the bottom of the filter blanket as indicated and in accordance with Section 31 00 00 – Earthwork.  After the excavation has been completed, the top 12-inches of exposed surface shall be scarified, brought to optimum moisture content, and compacted to 95 percent of maximum density.  The finished grade shall be even, self-draining, and in conformance with the slope of the finished grade.
	B. Placement of filter material shall be in accordance with Section 31 00 00.  Filter material shall be placed, spread, and compacted in lifts not to exceed 12-inches.
	C. The CONTRACTOR shall remove any portion of the filter blanket that has been disturbed to the degree that the layers become mixed.  Replace the removed portion with the required sizes.
	D. Filter material shall be placed as follows, unless otherwise indicated.
	1. For Type II, III and IV riprap, use 12-inches of Type 1 filter material.
	3.3 PLACEMENT OF RIPRAP
	A. Placement of riprap shall begin at the toe of the slope and proceed up the slope.  The stones may be placed by dumping and may be spread by bulldozers or other suitable equipment as long as the underlying material is not displaced.  Stones shall be placed so as to provide a minimum of voids.  Smaller stones shall be uniformly distributed throughout the mass.  Sufficient hand work shall be done to produce a neat and uniform surface, true to the lines, grades, and sections indicated.
	B. Where riprap is placed over a geotextile fabric, the riprap shall be placed so as to avoid damage to the geotextile.  Stones shall not be dropped from a height greater than 3-feet, nor shall large stones be allowed to roll downslope.]

	32 11 13 A.C. Pavement and Base
	1.1 SUMMARY
	A. The CONTRACTOR shall provide A.C. pavement and base, complete and in place, in accordance with the Contract Documents.
	1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
	A. A.C. pavement and base shall be installed in accordance with Utah Department of Transportation 2025 Standard Specifications for Road and Bridge Construction.
	1.3 CONTRACTOR SUBMITTALS
	A. Submittals shall be in accordance with Section 01 33 00 - Contractor Submittals.  Include materials testing reports, job-mix formulas, and other pertinent information satisfactory to the ENGINEER.
	B. Suitability Tests of Proposed Materials:  Tests for conformance with the Specifications shall be performed prior to start of the WORK.  The samples shall be identified to show the name of the material, aggregate source, name of the supplier, contract number, and the segment of the WORK where the material represented by the sample is to be used.  Results of all tests shall be submitted to the ENGINEER for approval.  Materials to be tested shall include aggregate base, coarse and fine aggregate for paving mixtures, mineral filler, and asphalt cement.
	C. Trial Batch:  Before placing any paving material, a testing laboratory acceptable to the ENGINEER shall prepare a trial batch of asphalt concrete for each job-mix formula to be used by the CONTRACTOR for the work.  The trial batch shall be prepared using the aggregates and asphalt cement proposed by the CONTRACTOR, and approved by the ENGINEER.  The compacted trial batch shall provide a basis for computing the voids ratio, provide an indication of the optimum asphalt content, and establish a basis for controlling compaction during construction.  The cost of not more than 2 laboratory trial batch tests will be paid by the OWNER but the CONTRACTOR shall be responsible for the materials.  Performing and paying for any additional trial batch testing shall be the CONTRACTOR’s responsibility.
	2.1 See UDOT’s 2025 Standard Specifications For Road and Bridge Construction
	3.1 See UDOT’s 2025 Standard Specifications For Road and Bridge Construction
	- END OF SECTION –
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