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SECTION 31 15 00
STRUCTURAL SHORING

PART 1 - GENERAL

1.01  RELATED DOCUMENTS

A

Drawings and general provisions of Contract, including General and Special Conditions and
Division 01 Specification sections, apply to this section.

1.02 SUMMARY

A

General: This section specifies requirements for temporary shoring (earth retention system
excluded) of buildings and facility structures, existing and/or proposed bridge and rapid transit
structures, and any other construction and structure during demolition and construction
operations, which require temporary support for stability and/or serviceability. The work under this
section must include all labor, material, tools, and equipment required to design, provide, install,
maintain, monitor, and remove temporary support in a safe and controlled manner to facilitate
removal, relocation, repair, additional new structure and related work as shown on the drawings,
specified herein and directly by the Authority.

Review these documents for coordination with additional requirements and information that apply
to work under this section.

Related Sections:

1. Section 02 16 10 — Monitoring Adjacent Structures During Construction Activity
2. Section 02 41 19 — Selective Structure Demolition
3. Section 03 20 10 — Concrete Reinforcement Epoxy Coated
a. Concrete reinforcement for structural shoring needs not be epoxy coated, unless

the structure shoring is anticipated to be in service carrying vehicle or track
loading for more than a one-year period for bridge or track structures.

Section 03 30 00 — Cast-In-Place Concrete

Section 05 10 30 — Structural Steel

Section 31 20 00 — Earth Moving

Section 31 50 00 — Excavation Support and Protection

No ok

1.03 REFERENCES

A. General:

1. CTA Infrastructure Design Criteria Manual (IDCM) Chapter 7, Structural. Unless otherwise
noted, all references included in this Section must be current one published at the time of
contract solicitation.

2. In addition to the references specified herein, all material specific design references
specified in the Drawings must be used for the shoring structure design.

3. Material used for the shoring structures must comply with these Specifications as
referenced in 1.02 C, Related Sections.
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Building and Facility Structures:

1. American Society of Civil Engineers (ASCE 37) “Design Loads on Structures During
Construction”.
2. American Institute of Steel Construction (AISC) Design Guide 10 Erection of Low-Rise

Structural Steel Buildings, Section 3.3
Bridge Structures:
1. AASHTO Guide Design Specification for Bridge Temporary Work
Track Structures:

1. American Railway Engineering and Maintenance of Way Association (AREMA) “Manual
for Railway Engineering”.

1.04  DEFINITIONS

A

The Contractor's Engineer is defined as be a licensed Structural Engineer in the State of lllinois
and experienced in the design of the type of shoring to be designed.

When the term “Design” is used in this Specification section, it must be understood as the
Contractor’s Design.

When the term “sealed” is used in this Specification section, it must be understood as sealed
structural calculations, drawings, or letters by the Contractor’s Engineer.

1.05 SHORING DESIGN REQUIREMENTS

A. General:

1. Design drawings and calculation must be prepared by the Contractor’s Engineer based
on the requirements listed in this Section.

2. The Design and details must be prepared in accordance to the Contractor’s staging for
construction, as detailed in the contract documents. Staging must incorporate any
Designer of Record (DoR) requirements listed in the “Suggested Staging/Shoring”
drawings of the contract documents.

3. The Design must ensure the stability and integrity of the structure during construction
and/or demolition and removal.

4, The shoring system shall be able to maintain lateral stability under any jacking operation.

5. The Design must not damage or otherwise lessen the quality or life of any portion of the
structure that is to remain.

6. The Design must consider potential risks to the proposed shoring system including, but
not limit to, underground utilities, adjacent structures, traffic, construction equipment
impacts etc.

7. Contractor's Engineer must determine the adequacy of existing structure at time of
shoring installation to resist the concentrated force imposed through jacking device.
Design must include details to distribute concentrated forces.

B. Building and Facility Structures

1. For temporary shoring used during construction or repair of building and facility structures
that are not open to public. Design loads must comply with American Society of Civil
Engineers (ASCE 37) “Design Loads on Structures During Construction”, with the
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following modifications and clarifications:

a. Section 1.2, the use of Ultimate Strength Design (USD) is not allowed.

b. Section 1.4, the use of other authoritative documents is not allowed, unless
otherwise approved by the Authority.

C. Section 2.4 does not apply. Sections 1.03 C and D of this specification apply to
bridge and track structures.

d. Table 4-4, very light duty and light duty working load are not permitted to use.

The minimum working load must be 30 psf, unless medium duty or heavy duty
are required based on the specific construction.

Chapter 5 — Lateral Earth Pressure does not apply to this Specification.

Section 6.2, the minimum wind pressure of 20 psf must apply.

Section 6.5 does not apply to this Specification.

When loads are determined with ASCE 37, material capacity overstress is not
allowed.

For temporary shoring required for steel building and facility structures erection,
an additional stability load must be included per AISC Design Guide 10 Section
3.3.

S ™oe

2. For temporary shoring used during construction or repair of building and facility structures
that are open to public, design methodologies and design loads in the Contract
Documents must be used for the shoring structure design. Connection between the
permanent structures and temporary shoring structures must have positive connection
with mechanical fasteners.

C. Bridge Structures:

1. For temporary shoring used during construction or repair of bridge structures when bridge
is not open to public vehicle traffic, or partially closed and the temporary shoring structure
is not used to public support vehicle traffic. Design Loads must comply with AASHTO
Guide Design Specification for Bridge Temporary Work Section 1 and 2, with the
following modifications and clarifications:

a. Section 2.0, the drawings and calculations must be stamped and signed by the
Contractor’s Engineer.

b. Section 2.1.2.2 Salvaged Steel ASTM A6 is not allowed. At a minimum, ASTM
A36 must be provided for temporary shoring structures.

c. Section 2.2.3, Construction live load must be a minimum of 30 psf in addition to
the equipment weight and the 75 plf line load.

d. Section 2.2.5.1, the entire section can be eliminated and replaced with “the

minimum wind pressure on shoring system is 20 psf”.

2. For temporary shoring used during construction or repair of bridge structures whenbridge
is open to vehicle traffic and the temporary shoring structure is used to support vehicle
traffic. design methodologies and design loads shown in the Contract Documents must
be used for the shoring structure design.

D. Track Structures:

1. For temporary shoring used during construction or repair of track structures when track
structures are not open to rapid transit traffic, or partially closed and the temporary
shoring structure is not used to support rapid transit traffic. Shoring design must comply
with AREMA Manual for Railway Engineer Chapter 8 Part 28 Section 28.6, with the
following modifications and clarifications:

a. Article 28.6.2 c, Construction live load must be a minimum of 30 psf in addition to

the equipment weight and the 75 pilf line load.

Structural Shoring 3115 00-3
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For temporary shoring used during construction or repair of track structures when track
structures are open to rapid transit traffic, and the temporary shoring structure is used to
carry rapid transit traffic. Shoring structures must be designed per AREMA Manual for
Railway Engineer Chapter 8 and Chapter 15 as permanent structures.

a. Design speed of trains must be full speed, unless otherwise allowed in writing by
the Authority.

b. Steel elements in the temporary shoring structures anticipated to be in service for
less than a one year period do not need to consider fatigue. However, fatigue
detail categories E’, E, or D must not be used.

C. Connection between the permanent structures and temporary shoring structures
must have positive connection with mechanical fasteners. Use of frictional forces
to transmit forces from steel shoring system to ground bearing pads is not
permitted.

E. Additional Requirements for Track and Track Structure Profile Adjustments:

1.

Where existing track and structure profile is to be adjusted as part of the construction, the
shoring Design and staging plans must be developed to adhere to project specific jacking
limits as noted in the Contract Documents. Shoring system must allow for elevation
adjustments between short train intervals to change and/or maintain track profile as
required per the Contract Documents.

Final profile adjustments must be based on information from the Contractor’s survey and
done as per the Section 02 16 10, Monitoring Adjacent Structures During Construction
Activity.

1/4 inch jacking limit is permitted without special modifications to connections of the
existing or new structure, relative to:

a. Parallel to tracks, from bent to bent
b. Perpendicular to tracks from stringer to stringer (left running rail to right running
rail)

Relative jacking limit greater than 1/4 inch: Contractor's Engineer must submit
engineered plan demonstrating affected connections have sufficient rotational capacity to
resist relative jacking amounts in excess of 1/4 inch.

Contractor must review existing track conditions to determine existence of any shims and
incorporate into jacking plan.

Contractor's Engineer must determine the adequacy of existing structure at time of
shoring installation to resist the concentrated forces imposed through jacking device.
Design shall include details to distribute concentrated forces.

F. Shoring Design Calculations:

1.

2.

3.

Design calculations shall be provided for all elements and their connections ofthe shoring
system.
All controlling dimensions shall be field verified prior to fabrication.

The design calculations shall demonstrate that a clear, straightforward load path exists.

G. Shoring Design Drawings:

1.

Structural Shoring

The suggested shoring scheme shown on the Contract Drawings are conceptual and
provide criteria and/or requirements. The Contractor’'s Engineer must prepare all shoring
design drawings. The drawings must incorporate the Contractor's phasing/staging and
procedure for execution of shoring. Diagrams from product data are not an acceptable
alternative to engineered drawings. At a minimum, the shoring design drawings are to
include the following:

3115 00-4
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a. Provide a layout showing locations for all shoring as required by the demolition
and new construction work for the project.

b. Provide a layout for all phases.

C. All layout drawings to include locations of underground utilities. Concurrence on
design must be received from agencies representing underground utilities prior to
final design.

d. All layout drawings to include locations of excavations. Concurrence on design
must be received from the Contractor's Engineer in responsible charge for
stability of the excavation, prior to final design.

e. Indicate all field-verified dimensions and conditions that affect the shoring
operations.

f. The Design must show plans, elevations, and details, including connections, with
adequate clarity to demonstrate how the design will adequately resist and
transfer all loads into the ground.

g. All points of jacking must be detailed.

h. Detailed plan on how the structure is jacked and how the jacks are not used to
support live load of trains.

H. Monitoring:
1. The Contractor must a monitoring plan for shoring per the requirements of Section 02 16

10, Monitoring Adjacent Structures During Construction Activity, for requirements.

1.06 SUBMITTALS

A Submit the following under provisions of Division 01 Section, Submittal Requirements:

B. Contractor’s structural staging/phasing/demolition drawing plans, sealed structural shoring Design
drawings and calculations. Drawings and calculations are to be submitted for review at 30%, 60%
and 100%, following the guidance in the Authority’s Infrastructure Design Criteria Manual (IDCM)
Chapter 7, for review. Connection design is not to be delegated to the fabrication shop.

C. Shop drawings must be based on and consistent with Design. Fabrication must not commence
until final acceptance is obtained. The Authority’s acceptance of the shop drawings must in no
way relieve the Contractor of responsibility for constructability, fabrication and fit-up in the field.

D. Submit site specific Process Plan that contains:
1. Detailed construction sequences showing all steps in the shoring erection and removal.
2. Detailed sequences showing all steps in engaging and disengaging the shoring
structures.
3. Provide hold points for construction verification, as per 1.07A and 3.01 B.
4, All other requirements per General Division 1 of the Specifications.

Structural Shoring
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E.

F.

G.

Product data sheets for jacking devices.
Product data for any proprietary devices used proposed as part of shoring.

Letter from Contractor’s Engineer. as per 1.07 A and 3.01 B.

1.07  QUALITY ASSURANCE

A

The Contractor's Engineer must review all shop drawings and verify all dimensions and
procedures. Partial submittals will be returned without review.

Confirmed or surveyed field dimensions must be included in drawings prior to fabrication.

For shoring structures specified in Section 1.04 D 2, the Contractor's Engineer must be
experienced in the design of similar shoring for CTA Track Structure Shoring.

1.08 INSPECTION

A

Contractor’'s Engineer responsible for design of shoring must review field installations prior to
transfer to transfer of load. Written confirmation that the shoring was installed per the design must
be submitted to Authority for record. The Authority reserves the right to provide additional
comments that must be addressed prior to load transfer.

Prior to disengaging the shoring structure, it is the Contractor’s responsibility to provide inspection
and testing reports for all permanent structures per the specific material Specifications and
ensure the permanent structure is complete in either the final condition or intermediate stage
condition. The contractor is also to notify CTA at least one week prior to disengaging the shoring
to allow for CTA or its designee to review the permanent structure and verify that it is in
compliance with the design documents, if CTA sochooses.

PART 2 — PRODUCTS

2.01  GENERAL

A

All materials and fabricated items must be furnished by an established and reputable manufacturer
or supplier.

Refer to CTA IDCM Chapter 7 for acceptable materials, their sizes, and strength.

Hydraulic jacks, if used, must be equipped with check valves and shut-off valves to isolate
individual rams. The system must be equipped with hydraulic pressure gauges to monitor line
pressures. The system must also be equipped with a locking mechanism. The rated capacity of a
jack must be a minimum of 50% greater than the calculated jacking force.

PART 3 — EXECUTION

3.01  PREPARATION

A

C.

Prior to fabrication, the Contractor's Engineer who designed the shoring system must review and
approve all shop drawings for the shoring structure, with concurrence from the Authority.

Contractor's Engineer must review the field installation of the Design prior to load transfer at
each stage/phase of the Contractor's plan. The Contractor's Engineer must write a
sealed letter for submittal to Authority certifying that the shoring installation was erected
in accordance with the Design Drawings and meets its approval. This letter must be
received for record by the Authority prior to transferring load to shoring.

The Contractor must establish and locate all lines and levels and be responsible for correct
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3.02

3.03

3.04

locations of all shoring.

The Contractor must verify the location of utilities or structures affected by shoring. Any
disturbance or damage to existing structures or other property, caused by the Contractor's
operations must be repaired by the Contractor in a manner satisfactory to the property Owner, at
no additional cost to the Chicago Transit Authority.

The Contractor must verify the support base of sufficient soil capacity for the proposed shoring.

Connections to existing rapid transit traffic supporting columns, stringers, and cross girders must
be mechanically fastened with high strength F3125 structural bolts and must incorporate existing
rivet holes if possible. The recommended rivet removal procedure to be followed is provided in
Specification 02 41 19 — Selective Structure Demolition. Alternate methods may be submitted for
review.

STEEL FABRICATION

A

Structural steel used to carry rapid transit traffic or vehicle traffic must be fabricated in
accordance with Sections 505, 506, and 1006 Steel Structures, of the IDOT Standard
Specification including the current Supplemental Specifications for these Sections and applicable
IDOT Guide Bridge Special Provisions. For structural steel used to carry rapid transit traffic,
fabrication must also be in accordance with Part 3, Fabrication, Chapter 15 of the AREMA
Manual. Where differences occur in the provisions of the IDOT Standard Specification and the
AREMA Manual, the more stringent requirement must be followed, as determined by the
Authority.

ASSEMBLY AND ERECTION

A

Structural steel used to carry rapid transit traffic or vehicle traffic must be assembled and erected
in accordance with Sections, 506, and 1006 Steel Structures, of the IDOT Standard Specification
including the current Supplemental Specifications for these Sections and applicable ID OT Guide
Bridge Special Provisions. For structural steel used to carry rapid transit traffic, assembly and
erection must also be in accordance with Part 4, Erection, Chapter 15 of the AREMA Manual.
Where differences occur in the provisions of the IDOT Standard Specification and the AREMA
Manual, the more stringent requirement must be followed, as determined by the Authority. Field
welds other than those shown on the drawings are prohibited unless specifically authorized by the
Authority.

Piles and sheet piles must be installed with vibratory hammers.

The sequence of work must follow that outlined in the Drawings. Any deviations must be made
only with the prior approval of the Authority.

HYDRAULIC JACKS

A

Live loads of rapid transit traffic, vehicle traffic, or similar equipment must not be supported
hydraulically.

When changing structure profile less than or equal to 4", live loads may be allowed to pass over
the structure while it is supported by the hydraulic jacking system only when the jacking system is
mechanically blocked with the locking mechanism.

When changing structure profile more than V4”, jacking under live track will not be permitted. This
work will be permitted with a track closure and flagger protection if the contractor’s site specific
process plan for the proposed work is acceptable to the Authority.

Structural Shoring 3115 00-7
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3.05 PROTECTION
A. The Contractor must be responsible for protecting and maintaining any existing shoring of the
elevated structure and platform which is affected by his shoring operations and to prevent his own
shoring from disturbance by traffic and construction. When shoring structures are located on the
roadway or in an active construction area with heavy equipment and may be subjected to vehicle
collision, shoring structures must be designed to withstand vehicle collision force specified in CTA
IDCM Chapter 7 Section 7.3.15, or IDOT standard F shape barriers can be installed to redirect
errant vehicles.
PART 4 — MEASUREMENT AND PAYMENT
401 MEASUREMENT
A. The work of STRUCTURAL SHORING shall not be measured for payment.
4.02 PAYMENT
A. No separate payment shall be made for the work covered in this section. Payment for the work of
STRUCTURAL SHORING shall be included in the contract lump sum price as shown in the
Schedule of Prices for STRUCTURAL WORK.
4.03 PAY ITEM ACCOUNT NUMBER

A. Structural Work: 030000

END OF SECTION

Structural Shoring 3115 00-8
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SECTION 31 20 00

EARTH MOVING

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including Book 1 Terms and Conditions for
Construction, Book 2 Instructions and Execution Documents, Additional Special Conditions
and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. The work under this section shall include all labor, materials, tools, equipment and incidentals
required as necessary. This section includes but is not limited to the following:

1.
2.

oo

Preparing and grading subgrades.

Excavating and backfilling of foundations and footings, column foundations, piers, and
other structures.

Soil and grading for planters, trees, shrubs, and landscaping.

Removal and disposal of unsuitable soil or subgrade materials. Removal and
stockpiling of material suitable for backfilling.

Providing, installing and compaction of fill and backfill materials.

Any other earthwork as shown on the drawings or required for installation of the new
or temporary work.

1.03 RELATED WORK

A. Related work specified elsewhere includes:

1.

2.

Section 02 41 19 — Selective Demolition
Section 31 23 13 — Subgrade Preparation
Section 31 23 19 — Dewatering Excavations
Section 31 23 23 — Granular Backfill, CA-6
Section 32 11 16 — Sub-base

Section 32 13 13 — Concrete Pavement

1.04 REFERENCES

A. Definitions
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CDOT Project No. D-1-209 State/Lake Loop Elevated Station



1 Excavation consists of removal of material encountered to subgrade elevations
indicated and subsequent disposal or stockpiling materials removed.

2. Unauthorized excavation consists of removal of materials beyond indicated subgrade
elevations or dimensions without specific direction of the Commissioner. Unauthorized
excavation, as well as remedial work directed by the Commissioner, shall be at the
Contractor’s expense.

a. Fill unauthorized excavation by extending indicated bottom elevation of footing or
base to excavation bottom, without altering required top elevation. Lean
concrete fill may be used to bring elevations to proper position, when acceptable
to Commissioner. Unauthorized excavation may also be filled with compacted
granular fill as approved by the Commissioner.

3. Unsuitable materials: Material which cannot be left in place for structural support of
subsequent construction as determined by the Commissioner or material contaminated
with fuel oil, lead, arsenic or any other regulated substances.

4, Additional Excavation: When excavation has reached required subgrade elevations,
notify the Commissioner, who will make an inspection of conditions. If the
Commissioner determines that bearing materials at required subgrade elevations are
unsuitable, continue excavation until suitable bearing materials are encountered and
replace excavated material as directed by the Commissioner.

5. Subgrade: The undisturbed earth or the compacted soil layer immediately below
granular subballast, drainage fill, or topsoil materials.
6. Structure: Buildings, stations, relay houses, roadway lighting, tracks, equipment, signs,

foundations, piers, footings, slabs, curbs, or other man-made stationary features
occurring above or below ground surface.

1.05 QUALITY ASSURANCE

A. Codes and Standards: Perform excavation work in compliance with applicable requirements of
authorities having jurisdiction.

B. Except as modified herein, the work shall be performed in accordance with the applicable
portions of the IDOT SSRBC.

1. Except as modified herein, the work shall conform to the applicable portions of Section
502 of the IDOT SSRBC.

2. Excavation of unsuitable material shall conform to Section 202 of the IDOT SSRBC
and Section 026100.10 of these Specifications.

3. The installation of porous granular backfill shall conform to Section 209 of the IDOT
SSRBC.

C. Testing and Inspection Service: Contractor will employ and pay for a qualified independent
geotechnical testing and inspection laboratory to perform soil testing and inspection service
during earthwork operations as required by the Commissioner.

D. Follow all applicable regulations, codes and ordinances when removing, transporting and
disposing of contaminated subgrade materials and as specified in Section 026100.10 of these
Specifications.

1.06 SUBMITTALS
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A. Submit each item in this Article according to the conditions of the contract and Division 01
Specification Sections, for approval, unless otherwise indicated:

B. Test Reports: As required by the Commissioner, submit the following reports directly to the
Authority from the testing services, with copy to the Contractor:

1. Verification of suitability and bearing capacity of subgrade material at all foundations,
in accordance with specified requirements.

2. Field reports; Including daily observations, in-place soil density tests and gradation
analysis reports.

3. Test reports of unsuitable and contaminated soil or subgrade material.

C. Procedures, certificates, permits, transport and land fill manifests, etc. for removal and
disposal of contaminated soil or subgrade materials.

D. Submit to the Commissioner diagrams and load data for equipment to be used on-site.

E. Test and Inspection program describing the required test to be carried out during removal,
placement and compaction of soil. The program shall describe monitoring and oversight
activities by the contractor’s quality staff to ensure compliance with all requirements specified

in contract documents and approved submittals. Advance notice of compaction efforts must
be given to the Commissioner.

1.07 PROJECT CONDITIONS

A. Site Information:

1 Soil conditions are assumed to meet the design criteria implied by the details indicated
on the drawings.
2. Additional test borings and other exploratory operations may be performed by

Contractor, at the Contractor’s option; however, no change in the Contract Sum will be
authorized for such additional exploration.

B. Existing Utilities: Locate existing underground CTA, public, and private utilities, including
cables, in areas of excavation work. If utilities and cable are indicated to remain in place,
provide adequate means of support and protection during earthwork operations.

1 Should uncharted, or incorrectly charted, piping or other utilities be encountered during
excavation, inform the Commissioner immediately. Cooperate with the Commissioner
and utility companies in resolving conflicts, maintaining existing facilities, relocating
existing facilities, providing access for facility relocation by others, and in keeping
respective services and facilities in operation. Repair any damaged utilities to
satisfaction of utility owner. Coordination by the Contractor will not be paid for
separately but is included in the cost of the contract.

2. Do not interrupt existing or temporary utilities serving facilities occupied by others,
except when permitted in writing by the Commissioner and then only after acceptable
temporary utility services have been provided. Provide minimum of 48-hour notice

to the Commissioner, and receive written notice to proceed before interrupting any
utility.
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C.

D.

Use of Explosives: Use of explosives is not permitted.

Protection of Persons and Property: Barricade open excavations occurring as part of this work
and post with warning lights.

1 Operate warning lights as recommended by authorities having jurisdiction.

2. Protect structures, utilities, sidewalks, pavements, and other facilities from damage
caused by settlement, lateral movement, undermining, washout, and other hazards
created by earthwork operations.

3. Protect pedestrian traffic from excavations. Provide barricades and temporary concrete
barriers as necessary and approved. Re-route traffic from traffic areas to be excavated.

PART 2 - PRODUCTS

2.01

A.

SOIL MATERIALS

Satisfactory soil materials are defined as those complying with ASTM D2487 soil classification
groups GW, GP, GM, SW, SP, and SM.

Unsatisfactory soil materials are defined as those complying with ASTM D2487 soil
classification groups GC, SC, ML, MH, CL, CH, OL, OH, and PT. Unsuitable materials shall
be classified as material which cannot be left in place for structural support of subsequent
construction as determined by the Commissioner or material that is contaminated.

Aggregate Base Course shall be type “A” in accordance with Section 301 of the IDOT SSRBC.

Subbase Material: To be used under paved areas shall be naturally or artificially graded
mixture of natural or crushed gravel, crushed stone, crushed slag, and natural or crushed
sand, gradation CA-6 in accordance with IDOT Section 1004 of the IDOT SSRBC.

Backfill and Fill Materials: Satisfactory soil materials free of expansive clay, rock or gravel
larger than 3 inches in any dimension, debris, waste, frozen materials, wood, glass, metals,
organic material, vegetation, concrete, bituminous pavement, masonry and other deleterious
matter from on-site excavation, or CA-6 as per applicable portions of the IDOT SSRBC 2012,
Section 1004. In addition, the material shall have a standard dry density of not less than 90
pounds per cubic foot when tested in accordance with AASHTO T99 and shall not possess
an organic content greater than 10% when tested in accordance with AASHTO T194.

Granular fill or backfill shall be crushed coarse aggregate having a CA-6 gradation conforming
to applicable portions of the IDOT SSRBC, Section 1004.

Porous granular backfill shall have a CA-18 gradation conforming to Section 1004 of the IDOT
SSRBC.

Bedding Material: Bedding material shall be coarse aggregate having CA-11 gradation
conforming to Section 1004.01 of the IDOT SSRBC. This material shall be used in all pipe
trenches.
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Drainage Fill: Washed, evenly graded mixture of crushed stone, or crushed or uncrushed
gravel, ASTM D448, coarse aggregate grading size 57, with 100 percent passing a 1-1/2 inch
sieve and not more than 5 percent passing a No. 8 sieve.

Filtering Material: Evenly graded mixture of natural or crushed gravel or crushed stone and
natural sand, with 100 percent passing a 1-1/2 inch sieve and 0 to 5 percent passing a No.
50 sieve.

Impervious Fill: Clayey gravel and sand mixture capable of compacting to a dense state.
The use of chats, wet bottom boiler slag or slag sand shall not be allowed for fill.

Bearing soil or subbase for the installation of concrete foundation work shall be of 2500 psf

bearing capacity minimum or as indicated in the geotechnical report, whichever is the greater
value.

PART 3 - EXECUTION

3.01 PREPARATION

A. Protect structures, wayside equipment, stations, elevated structures, roadway lighting,
utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral
movement, undermining, washout, crushing, and other hazards created by earthwork
operations. Protect landscaping as necessary.

B. Protect subgrades and foundation soils against freezing temperatures or frost. Provide
protective insulating materials as necessary.

C. Determine the location of any underground utilities or other items or structures that may be
close to the proposed excavations. Ultility lines are to be flagged before beginning the work.

D. Contractor is responsible to have the limits and elevations for their excavations properly
surveyed by a licensed surveyor, and clearly marked at the site.

E. Any disturbance or damage to existing structures, utilities, or other property, caused by the
Contractor’s operation shall be repaired by the Contractor in a manner satisfactory to the
Commissioner and at no additional cost to the Commissioner.

F. Existing pavements, alleys, curbs and sidewalks shall be saw-cut prior to removal.

G. Provide erosion control measures to prevent erosion or displacement of soils and discharge
of soil bearing water runoff or airborne dust to adjacent properties.

3.02 STABILITY OF EXCAVATIONS

A. General: Comply with local codes, ordinances, and requirements of agencies having
jurisdiction to maintain stable excavations.

B. Slope sides of excavations to comply with local codes, ordinances, and requirements of
agencies having jurisdiction. Shore and brace where sloping is not possible because of space
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3.03

3.04

3.05

3.06

restrictions or stability of material excavated. Maintain sides and slopes of excavations in safe
condition until completion of backfiling.

Shoring and Bracing: Provide materials for shoring and bracing per related work requirements
specified elsewhere in contract documents, such as sheet piling, uprights, stringers, and cross
braces, in good serviceable condition. Install as required to support excavation. Maintain
shoring and bracing in excavations regardless of time period excavations will be open. Extend
shoring and bracing as excavation progresses. Removal of any temporary earth retention
structure shall coincide with placement of backfill and be performed in such a manner as to
ensure stability of all adjacent structures.

DE-WATERING — REFER TO SECTION 312319 DEWATERING EXCAVATIONS

EXCAVATION

Excavate as necessary to the extent required per the Drawings. Remove all unsuitable
materials and dispose of all materials not suited for backfill including debris, rubble,
abandoned structures, existing foundations and footings, stone bases, stone piers,
abandoned utility structures and pipe, pavements, curbs and gutters, tiebacks, deadmen, fill
and landscaping not to be reused. All unsuitable materials to be disposed of legally off site
in accordance with Section 026100.10.

Excavate unsuitable soil or materials where indicated, under new structure, or as otherwise
required. Excavate to solid bearing. Remove and dispose of properly all excavated unsuitable
soil or other materials.

Excavations adjacent to existing utilities, ductbanks, roadways, equipment, structures,
foundations and other objects which are to remain shall be performed in such a way as to
insure the stability of the existing conditions.

All excavations shall be secured with temporary barriers.

Do not over excavate unless required to obtain solid bearing or remove unsuitable materials
and only with Commissioner’s approval.

EXCAVATION FOR STRUCTURES

Any excavation on site shall include an evaluation by a licensed structural engineer in the
State of Illinois to determine adequacy of the existing track structure load transfer (vertical
and lateral) into surrounding soil. In the event that formwork, shoring, or other temporary
works are required, it shall be documented for submission with elevations and dimensions
shown within a tolerance of plus or minus 0.10 feet, and extending a sufficient distance from
footings and foundations to permit placing and removal of formwork, installation services, and
other construction and for inspections.

Excavations for footings, piers and foundations: Do not disturb bottom of excavation,
Excavate by hand to final grade just prior to placement of concrete reinforcement.

EXCAVATION FOR PAVEMENTS, WALKS AND SLABS
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3.07

3.08

3.09

Excavate surface under slabs to comply with cross-sections, elevations and grades as
indicated. Excavate as required to a solid, clean subgrade free of debris.

APPROVAL OF SUBGRADE

Notify the Commissioner when excavations have reached required subgrade as shown on
the Contract Drawings. The prepared subgrade shall be inspected and accepted prior to the
placement of foundations or slabs.

Shape the subgrade to a fine surface conforming to the indicated cross section, and compact
the top 12 inches to a minimum 95 percent of the maximum dry density of the subgrade
material as determined by ASTM D 1557. Cut down all high spots, fill depressions, and
recompact until the surface is smooth and satisfactorily compacted.

In areas designated for grading and finishing, rake or machine-grade the areas to remove
stones over two inches and other unsatisfactory material; fill depressions, and finish the
surface within the indicated tolerances.

Compaction testing shall be in accordance with Section 205.06 of the SSRBC and submitted
to the Commissioner.

If the subgrade fails to meet the Contract compaction requirements, the unsuitable subgrade
material, the Contractor shall remove such materials to the required width and depth and
replace it with Course Aggregate CA-6 according to IDOT SSRBC 1004 or as directed by the
Commissioner.

Unsuitable soil may be soil of insufficient bearing strength or soil that is loose mixed with
debris. Bearing capacity to be determined by an independent testing agent. Contractor to
arrange for and pay for testing as part of the contract lump sum price.

Insufficient bearing soil can be corrected by deeper or wider excavation or additional
excavation and compacted approved fill. Additional excavation work, compacted fill or
additional concrete work required and approved by the Commissioner will be paid according
to the contract provisions for changes in the work. Additional excavation must be approved
in writing by the Commissioner.

Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or
construction activity, as directed by the Commissioner.

UNAUTHORIZED, EXCESSIVE OR EXTENDED EXCAVATION
Fill unauthorized, excessive or extended excavation under foundations or footings by
extending indicated bottom elevation of concrete foundation or footing to excavation bottom,

without altering required top elevation; or fill with compacted granular fill, as approved by the
Commissioner.

COLD WEATHER PROTECTION

Protect excavation bottoms against freezing when atmospheric temperature is less than 35
degrees F.
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3.10

3.1

3.12

UNSUITABLE EXCAVATION

All unsuitable excavated material and excess material not used for backfill or subgrade shall
be disposed of at a landfill approved by the Commissioner. The Contractor shall provide
written authorization to the Commissioner for the use of that location.

GRANULAR FILL AND BACKEFILL
Granular fill or backfill shall be placed in accordance with Article 207 of the IDOT SSRBC.

Granular fill CA-6 shall be used for filling unauthorized, excessive or extended excavations
from the bottom of the excavation to the proposed bottom elevation. Granular fill shall be
installed and compacted in layers of maximum depth of 6” per compacted layer.

Granular backfill CA-6 shall be used for backfilling above the bottom of footing elevation after
use of all suitable backfill material.

Before granular backfill material is deposited under and around foundations, it shall contain
the proper amount of moisture required for compaction as determined by the Commissioner
for the material and compaction methods used. Moisture shall be added to the material during
compaction to maintain the optimum moisture content +/- 3% as determined by ASTM D1557.

Granular fill or backfill CA-6 shall be placed in maximum lifts of six (6) inches and compacted
immediately after placing to 95% maximum relative density as determined by ASTM D1557.
The granular material shall be placed in the full width of the excavation with equipment as
approved by the Commissioner and in such a manner which will not cause segregation and
which will require minimum blading or manipulation.

Compaction tests shall be made at the direction of the Commissioner in accordance with
Section 205.06 of the SSRBC.

Granular fill or backfill CA-6 shall be used as backfill beneath all areas of new and existing
streets, asphalt, sidewalks, curbs or other pavements.

BACKFILL

General: Place soil material in layers to required subgrade elevations, for each area
classification listed below, using materials specified in Part 2 of this Section.

1. In All Excavations: General backfill and fills, use satisfactory excavated or borrow
material.

2. Under walks and pavements, use compacted granular fill only.

3. Backfill trenches with concrete where trench excavations pass within 18 inches of
column or wall foundations and that are carried below bottom of such foundations or
that pass under wall foundations. Place concrete to level of bottom of adjacent
foundation.

Backfill excavations as promptly as work permits, but not until completion of the following:

1. Acceptance of construction below finish grade including, where applicable, perimeter
insulation.
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3.13

2. Inspection, testing, approval, and recording locations of underground utilities have
been performed and recorded.

Removal of concrete formwork.

Removal of shoring and bracing, and backfilling of voids with satisfactory materials.
Cut off temporary sheet piling driven below bottom of structures and remove in manner
to prevent settlement of the structure of utilities, or leave in place if required.

Removal of trash and debris from excavation.

Permanent or temporary horizontal bracing is in place on horizontally supported walls.
Removal of temporary sheet piling and cribbing shall coincide with the placement of
backfill and be performed in such a way as to insure the stability of all adjacent shoring
and structures.

A~ w

No o

PLACEMENT AND COMPACTION OF BACKFILL

Place fill materials in layers not more than 8 inches in loose depth for material compacted by
heavy compaction equipment, and not more than 4 inches in loose depth for material
compacted by hand-operated tampers.

Before compaction, moisten or aerate each layer as necessary to provide optimum moisture
content. Compact each layer to required percentage of maximum dry density or relative dry
density for each area classification. Do not place backfill or fill material on surfaces that are
muddy, frozen, or contain frost or ice.

Backfilling shall proceed immediately after concrete placement where applicable, but not prior
to seven days after concrete placement or as approved by the Commissioner.

Place backfill and fill materials evenly adjacent to structures, piping, or conduit to required
elevations. Prevent wedging action of backfill against structures or displacement of piping or
conduit by carrying material uniformly around structure, piping, or conduit to approximately
same elevation in each lift.

Control fill compaction, providing minimum percentage of density specified for each area
classification indicated below. Correct improperly compacted areas or lifts as directed by the
Commissioner if soil density tests indicate inadequate compaction.

1. Percentage of Maximum Density Requirements: Compact soil to not less than the
following percentages of maximum density, in accordance with ASTM D1557:

a Under structures, track, building slabs and steps, and pavements, compact top
12 inches of subgrade and each layer of backfill or fill material at 95 percent
maximum density.

b. Under walkways, compact top 6 inches of subgrade and each layer of backfill or
fill material at 95 percent maximum density.

1) Moisture Control: Where subgrade must be moisture conditioned before
compaction, uniformly apply water to surface of subgrade material. Apply
water to maintain optimum moisture content +/- 3%.

a) Remove and replace, or scarify and air dry, fill material that is too
wet to permit compaction to specified density.
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3.14

3.15

3.16

MAINTENANCE

Protection of Graded Areas: Protect newly graded areas from traffic and erosion. Keep free
of trash and debris.

Repair and re-establish grades in settled, eroded, and rutted areas to specified tolerances.

Reconditioning Compacted Areas: Where completed compacted areas are disturbed by
subsequent construction operations or adverse weather, scarify surface, reshape and
compact to required density prior to further construction at no additional cost to the
Commissioner.

Settling: Where settling is measurable or observable at excavated areas after initial
compaction efforts, remove surface, add backfill material, compact and replace surface.
Restore appearance, quality and condition of surface or finish to match adjacent work to the
satisfaction of the Commissioner.

PAVEMENT SUBBASE COURSE

General: Subbase course consists of placing subbase material, in layers of specified
thickness, over subgrade surface to support a pavement base course. Refer to other Division
32 sections for paving specifications.

Grade Control: During construction, maintain lines and grades including crown and
crossslope of subbase course.

Shoulders: Place shoulders along edges of subbase course to prevent lateral movement.
Construct shoulders of acceptable soil materials, placed in such quantity to compact to

thickness of each subbase course layer. Compact and roll at least 12-inch width of shoulder

simultaneous with the compaction and rolling of each layer of subbase course.

Placing: Place subbase course material on prepared subgrade in layers of uniform thickness,
conforming to indicated cross-section and thickness. Maintain optimum moisture content for
compacting subbase material during placement operations. When a compacted subbase
course is indicated to be 6 inches thick or less, place material in a single layer. When
indicated to be more than 6 inches thick, place material in equal layers, except no single layer
more than 6 inches or less than 3 inches in thickness when compacted.

FIELD QUALITY CONTROL

All material, fill, and backfilling operations shall be subjected to testing at the Commissioner’s
discretion by a qualified testing agency retained and paid for by the Contractor and approved
by the Commissioner.

Quality Control Testing During Construction: Allow testing service to inspect and approve
each subgrade and fill layer before further backfill or construction work is performed.

1. Perform field density tests in accordance with ASTM D1557
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3.18

a Field density tests may also be performed by the nuclear method in accordance
with ASTM D2922, providing that calibration curves are periodically checked and
adjusted to correlate to tests performed using ASTM D1557. In conjunction with
each density calibration check, check the calibration curves furnished with the
moisture gages in accordance with ASTM D6938.

b. If field tests are performed using nuclear methods, make calibration checks of
both density and moisture gages at beginning of work, on each different type of
material encountered, and at intervals as directed by the Commissioner.

2. Footing Subgrade: For each strata of soil on which footings will be placed, perform at
least one test to verify required design bearing capacities. Subsequent verification and
approval of each footing subgrade may be based on visual comparison of each
subgrade with related tested strata when acceptable to Commissioner.

3. Paved Area Subgrade: Perform at least one field density test of subgrade for every
2,000 sq. ft. of paved area of building slab, but in no case fewer than three tests. In
each compacted fill layer, perform one field density test for every 2,000 sq. ft. of
overlaying building slab or paved area, but in no case fewer than three tests.

4, Foundation Wall Backfill: Perform at least two field density tests at locations and
elevations as directed.
5. If in opinion of Commissioner, based on testing service reports and inspection,

subgrade or fills that have been placed are below specified density, perform additional
compaction and testing until specified density is obtained.

6. Subgrade and Subballast: Perform a minimum of five (5) in-place field density tests per
lift for every 15,000 sq. ft. but in no case fewer than three tests or as directed by the
Commissioner.

DISPOSAL OF EXCESS AND WASTE MATERIALS

Removal from the Commissioner’s Property: Remove waste and excess materials, including
unacceptable or excess excavated material, trash, and debris, and dispose of it legally off
Commissioner’s property.

The Contractor shall furnish the Commissioner with information on the manner and location
of disposal as well as evidence of their authority to use the location.

REMOVAL AND DISPOSAL OF UNSUITABLE MATERIAL

Material contaminated with fuel oil, lead or any other regulated substance must be excavated,
removed and disposed of properly as hazardous waste at landfills approved by the
Commissioner. All local, state, federal, OSHA, USEPA, and any other applicable regulations
must be adhered to for the handling, transport, and disposal of such material. This
contaminated material may be encountered during excavations, or may be otherwise
identified by the Commissioner.

PART 4 - MEASUREMENT AND PAYMENT

4.01 MEASUREMENT
A. The work of EARTH MOVING shall not be measured for payment.
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4.02 PAYMENT

A. No separate payment shall be made for the work covered in this section. Payment for the Work
of EARTH MOVING shall be included in the contract lump sum price as shown in the

Schedule of Prices for CIVIL WORK.
4.03 PAY ITEM ACCOUNT NUMBER

A. CIVIL WORK: 020000

END OF SECTION 31 20 00

EARTH MOVING
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SECTION 31 23 10

EXCAVATION, TRENCHING AND BACKFILLING (UTILITIES)

PART 1 - GENERAL

1.01 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including Book 1 Terms and Conditions for

Construction, Book 2 Instructions and Execution Documents, Additional Special Conditions
and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY
A. This specification includes the requirements for excavation, bedding, backfilling and compaction,

of utility trenches for watermain, sewer mains, gas mains, electric & telecommunication
conduits and associated appurtenances.

1.03 RELATED SECTIONS
A. Section 01 55 26 — Traffic Control.
B.  Section 31 20 00 — Earth Moving.

C. Section 31 23 19 — Dewatering Excavations.

1.04 REFERENCES

A. CDOT Regulations for Openings, Construction and Repair in the Public Way (CDOT
Specifications), January 2014.

B. IDOT Standard Specifications for Road and Bridge Construction (SSRBC), latest edition.

C. IDOT Supplemental Specifications and Recurring Special Provisions (SSRSP), latest edition.
D. ASTM D1557 - Laboratory Compaction Characteristics of Soil, latest edition.

E. Department of Labor, Occupational Safety and Health Administration 29 CFR Part 1926,

Occupational Safety and Health Standards — Excavations; Final Rule (OSHA), latest edition.

1.05 DEFINITIONS

A. Soil types are defined as follows.
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1. Trench Excavation. Excavation of soil for the purpose of installing utilities and their
appurtenances, and for the restoration of surface features. The excavated material
maybe classified as either clay or sandy soil, a mixture of each, and may contain
varying mounts of loam, silt, gravel, organic material, or rock fragments less then one
(1) cu yd in volume. Trench excavation excludes all material defined as Rock
Excavation and Unsuitable Soil.

2. Rock Excavation. Excavation of naturally occurring deposits of limestone, sandstone,
shale or other indigenous rock occurring as bedrock, rock ledges, outcroppings, or
boulders, one (1) cu yd or larger in volume necessitating removal by the use of
systematic drilling, expansive jacks, or backhoe mounted pneumatic hole punchers or
rock breakers.

3. Unsuitable Soil Materials. This soil material includes varying amounts of material
classified as slag, cinders, trash, debris and rubble; organic or contaminated soil and
material; asphalt and concrete pavements (including aggregate sub-base); sidewalks
and curbs; concrete slabs concrete or masonry foundations; metal beams, bracing, and
sheet piling; or similar matter.

1.06 SUBMITTALS

Note: Any utility excavations greater than 12 feet must be submitted to the Office of Underground
Communication before a building permit can be issued.

A. Submittal requirements and procedures for Shop Drawings, Product Data, Records and
Samples must be submitted in accordance with Book 1 — Terms and Conditions for
Construction, latest edition, issued by the City of Chicago, Department of Procurement
Services.

B. Provide to the Commissioner copies of all contractual agreements, permits and / or licenses
for proposed disposal sites for all material and waste removed from the job site. C. Excavation

Support Systems:

a Prepare and submit a written schedule and procedure, along with detailed
drawings, of the proposed excavations and excavation support systems.

b. Include installation procedures; method of concrete placement; excavation
sequence; interface details; protection measures for existing structures and
facilities; instrumentation and monitoring procedures to check performance,
sequence, and method of removal; and contingency plans for excessive wall or
foundation movements.

C. The program must take into account that excavations cannot extend beyond the
right-of-way into adjacent properties above or below grade, unless otherwise
indicated. Where Contractor requires the installation of part of excavation
protection system on private property, the Contractor will be solely responsible
for securing permission from adjacent property owners to access and install
such temporary and permanent systems.

1) Any such permission from adjacent property owners must be in writing, and
the owner's signature, granting such permission, must be witnessed and
properly notarized. Certified copies of all such permissions must be
submitted to the Commissioner for record purposes.
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D. Shop Drawings: Submit Shop Drawings and specifications for support systems, lagging,
and internal bracing. Include the following:

a Specific description of field quality control measures.

b. Details of interface with permanent structures.

C. Details of bracing struts and wales, if used, and the proposed installation
procedures, including method and sequence of preloading.

d. Details of required preloading systems, pre-stressing systems, load measuring

facilities, systematic schedule of preloading and pre-stressing operations, and
sequence of construction.

e Method and details for securing lagging in support system openings.
f. Proposed method of providing for utility penetrations.
g. Assembly and erection details of members and connections for the system.

Plating of Excavations: When requested submit design calculations stamped by a
Structural Engineer Licensed in the State of lllinois as proof of the structural integrity
of the plating provided.

Calculations: Submit appropriate design calculations to support Shop Drawings.
Include maximum theoretical deflections of supporting members. Include calculations
indicating the expected magnitude of vertical and lateral movement.

Professional Engineer's Certification: The excavation support systems program, Shop
Drawings, calculations, and test reports must be prepared, sealed, and signed by a
professional structural engineer currently registered in the State of lllinois.

The Contractor, before starting work, must submit to the Commissioner for approval, a
layout of his construction procedures and the equipment to be used in maintaining the
trees in place without damage.

Provide for CLSM (Flowable Fill) backfill quality control (QC) and quality assurance
(QA) in accordance with the IDOT SSRSP, Check Sheet #31 “Quality Control Quality
Assurance of Concrete Mixes”.

PART 2 - PRODUCTS

2.01 GENERAL
A. Pipe bedding and trench backfill material must conform to the requirements and gradation
specified in Section 1003, Fine Aggregates (FA), or Section 1004, Coarse Aggregates (CA),
of the SSRBC.
B. Coarse Aggregate (CA) material classified, as Chert or Novaculite Gravels, or Slag from any
source, are not permitted for use as bedding or backfill material.
C. Fine Aggregate (FA) material classified as Silica Sand, Slag Sand from any source, or
Construction Debris Sand, are not permitted for use as bedding or backfill material.
D. All material must be dry and free of organic matter, clay, garbage, paper, wood or similar
material, boulders or large particles of frozen material.
E.
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2.02 PIPE BEDDING

A. Pipe Bedding for Water Main Construction Coarse aggregate (CA) material classified as
mechanically crushed gravel, mechanically crushed stone, mechanically crushed limestone,
or mechanically crushed recycled concrete conforming to IDOT gradation CA-16 for water
mains 16 inches in diameter or smaller, CA-11 for water mains larger then 16 inches in
diameter, unless otherwise authorized by the Commissioner. Material must be washed,
angular, have uniform properties, and non-corrosive. Material must have a pH range between
7.5 and 10.

B. Pipe Bedding for Sewer Main Construction Coarse aggregate (CA) material classified, as
crushed gravel, crushed stone or crushed concrete must conform to gradation CA-11, unless
directed otherwise by the Commissioner. Material must have a pH range between 7.5 and
10.

2.03 BACKFILL MATERIAL
A. Backfill Material for Water Main Construction
1. Coarse aggregate (CA) material classified as mechanically crushed gravel, mechanically
crushed stone, mechanically crushed limestone, or mechanically crushed concrete
conforming to IDOT gradation CA-16 unless authorized otherwise. Material must be
washed, angular, have uniform properties, and non-corrosive. Material must have a
pH range between 7.5 and 10.

B. Backfill for Sewer Construction

1. Fine aggregate (FA) material classified as sand, crushed concrete sand or stone sand must
conform to gradation FA 6 unless directed otherwise by the Commissioner.

C. Controlled Low Strength Material, CLSM (Flowable Fill Material)

1. Materials for Flowable Fill must meet requirements of IDOT SSRBC Sections 593 and 1019
for Controlled Low Strength Material, CLSM.

a. Flowable fill material placed adjacent to water mains must be of a non-fly ash type
mix design, mix # 2.
2.04 GEOTEXTILE FABRIC
A. Geotextile fabric must be Fabric for Silt Filter Fence and must conform to the requirements of
Section 1080.02 in the SSRBC.
2.05 AGGREGATE FOR STABILIZATION OF TRENCH BOTTOMS
A. When required aggregate used to stabilize trench bottoms must have an aggregate such that the
majority of the material passes a 1% to 2/%-inch sieve, with no more than 10% of the material

passing the No. 16 sieve. The quality of the aggregate must meet requirements established
for aggregate bedding.
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PART 3 - EXECUTION

3.01 WORK AREA PREPARATION
A.  Existing Work Area Condition

1. All information on subsurface exploration available to the Commissioner, if any, will be
made available to the Contractor for examination. However, Commissioner in no way
takes responsibility for, the interpretation, accuracy, or thoroughness of the information.
It will be the responsibility of the Contractor to make such subsurface explorations as
deemed necessary, to supplement information provided by the Commissioner, at no
additional cost to the Commissioner.

2. Prior to excavating, thoroughly investigate the limits of the proposed trench to ascertain
the existence and location of any underground structures, existing utilities or other
items that might interfere with the pipe installation. Notify the Commissioner of any
obstructions that will prevent the installation of the pipe or appurtenances as indicated
on the Drawings. Contractor shall call DIGGER at 312744-7000 prior to excavation
activities to have all existing utilities marked in the field.

B. Clearing Work Area

1. Before starting trench excavation, all obstructions, which must be removed or relocated,
must be cleared. Pavement, curbs, walks, trees, shrubs, utility poles, and other
structures, which are to be preserved, must be properly braced and protected. Unless
otherwise shown or directed by the Commissioner, all trees and large shrubs must be
preserved with minimal damage inflicted on the root structure. When required, small
trees and shrubs may be removed and replaced with equivalent specimens if approved
in advance by the Commissioner.

C. Segregation and Disposal of Soil Material

1. Surplus excavated material and excavated material unsuitable for backfilling, final
grading, and landscaping, must be transported off of the Site and disposed of in
disposal areas obtained by the Contractor and approved by the Commissioner.

2. Excavated material must not be stockpiled along the route of the work unless
authorized beforehand by the Commissioner.

D. Pavement Removal

1. The Contractor must saw cut all concrete and asphalt pavements to their full depth
prior to breaking and removing the pavement. On pavements consisting of an asphalt
overlay on a concrete base, the Commissioner reserves the right to order the removal
of up to 6 additional inches beyond the edge of the concrete base. This additional
asphalt removal must be removed to a neat saw cut edge and will be considered
incidental to the Work.

2. Utilizing drop weight equipment for the purpose of breaking the pavement is not
permitted.

E. Protection or Removal of Existing Trees
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1. Comply with CDOT Specifications Chapter 4, “Excavation Pavement Removal” for
protection of trees, shrubs, and other improvements.

2. The Contractor is not permitted to remove trees beyond the limits of the trench
excavation except as specified in these Specifications, or as shown on the Plans, or as
ordered by the Commissioner.

3. The Contractor must arrange his construction operations and use the necessary
equipment required, so as not to remove or damage any existing trees due to the Work
to be performed under this Contract.

4, To protect the trunks of existing trees from damage, the Contractor must place 2" x 4"
boards, six (6) feet long, vertically and about 6 inches apart around all trees located in
the parkways along the route of the work. The boards must be held in place by wire
looped around the circumference of the tree trunk. After completion of all work, the
protective boards and wires must be carefully removed.

5. Any pruning of trees and roots required to permit the operation of the Contractor's
equipment must be kept to a minimum, subject to the approval of the Commissioner,
and must be done symmetrically by a licensed arborist. The arborist is required to
obtain a permit from the City of Chicago, Bureau of Forestry, Plans and Permits Section
of the Department of Streets and Sanitation, to trim and spray or in any way affect the
general health or structure of trees in the public way. Prior to this approval, the Bureau
will conduct an investigation at the sites of the proposed sewer. They will work with
the Resident Engineer and the Contractor, and request 48-hour notice prior to starting
any tree work.

F. Trench Excavations Over 12-feet Deep

1. Comply with CDOT Specifications Chapter 4, “Excavation Pavement Removal” for trenches
over twelve (12) feet deep.

G. Excavating Over or Adjacent to Existing Utilities

1. The Contractor must verify the location of existing utilities in the vicinity of the work before
starting construction. The Contractor is responsible for protecting, and repairing
utilities damaged by the work under of this contract, at no additional cost to the City.
The Contractor must coordinate all work with the owner of the utility.

H. Erosion Control

1. Install geotextile fabric under each storm inlet, catch basin and sewer manhole cover to
prohibit dirt, debris and backfill material from entering the sewer system, but to permit
drainage. The geotextile fabric is to be maintained until restoration is completed. After
restoration is completed, remove the geotextile fabric.

Plating of Excavations

1 Unattended excavations in public streets, alleys, driveways, and walkways
necessitated by the work must be plated, if the excavation has not been backfilled, or
a temporary paved surface has been provided, or specifically authorized otherwise by
the Commissioner.

2. Steel Plate(s) must be large enough to safely span the excavation with sufficient
overlap beyond the edge of the excavation to provide firm support as appropriate for
the type of pavement and soil encountered. Plate(s) must be firmly bedded and secured
to the adjacent pavement to prevent rocking or movement, and of adequate thickness
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to carry anticipated loads. When plating is left in place during off-work periods, or if the
Commissioner feels vehicular or pedestrian safety may be compromised, a bituminous
ramp is to be provided at the perimeter of the plate(s) as appropriate to provide a
smooth transition between the surface of the plate(s) and the adjacent pavement or
walkway.

Plating subjected to vehicular traffic must be capable of carrying AASHTO H-20 traffic
loading without movement or excessive deflection. The plating must be secured to the
adjacent paved surface in such manner so as to prevent rocking or other movement
which could expose the excavation. The name of the Contractor must be indicated on
both sides of the plating.

When steel plates are used and left in place beyond normal working periods, a
bituminous ramp must be provided at the perimeter of the plate(s), to provide a smooth
transition between the surface of the plate(s) and the adjacent street pavement or
walkway, unless authorized otherwise.

Plating of excavations is not intended as a substitution for providing traffic control,
which must be provided in accordance with Section - 015526 of these specifications.

J. Protection of Existing Water Main from Contamination: Protect existing water mains from
contamination by groundwater, dirt, debris, or other foreign material:

1.

2.

oA

3.02

Prevent groundwater and surface water, dirt, debris, and other foreign material from
entering the open pipe.

Provide water tight temporary closure of pipe before leaving work site at the end of the
work day.

Equipment, cables, hoses, supports and all appurtenant equipment placed in the water
main must be thoroughly cleaned of dirt and debris, and disinfected with chlorine
solution with a chlorine concentration of at least fifty (50) parts per million.

Workers entering pipe must wear clean temporary disposable coveralls.

Install foot bath and brush and have workers entering the pipe clean footwear with
chlorine solution with a chlorine concentration of at least fifty (50) parts per million.

EXCAVATION PROTECTION

A. General Requirements

1.

Excavations must be protected in accordance with applicable rules, laws and
regulations of Federal, State and City ordinances applicable to underpinning, shoring
of excavations, and other work affecting adjoining property and the safety of worker,
but must not be less than the standards and regulations established by OSHA.

All excavation, trenching, and sub-grade work shall require a licensed structural
engineer to review and provide their seal and signature on calculations that either

prove the soil as proposed for excavation and/or trenching is adequate to resist both
vertical and lateral forces, or that temporary shoring and bracing systems (whether pre-
engineered or site constructed) can resist both vertical and lateral forces.

Structural support systems are required for all excavations exceeding five (5) feet in
depth. Structural support systems are to be used in all excavations in soils that are
determined to be unstable or subject to cave-ins, regardless of the depth of the
excavation.
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4, Protective systems for any excavation exceeding ten (10) feet in depth must be
designed and approved by an Structural Engineer licensed in the state if lllinois.

5. The Contractor must remove and replace, or provide the means to support any surface
features when their location posses a hazard to workers in the excavation.
6. Whenever excavations cross the location of an existing underground utility, the

Contractor must proceed with caution and use appropriate methods of excavation to
avoid damaging the utility. The Contractor is responsible for coordinating all work with
the owner of the utility.

7. Ramps, runways or ladders must be provided for ingress and egress by workers from
excavations exceeding four (4) feet in depth in accordance with OSHA.
8. Surface or ground water entering excavations must be controlled by the use of

appropriate equipment. If the trench interrupts the natural flow of surface water,
diversion ditches or dikes must be used.

B. Protection of Adjacent Structures

1. When the stability of adjoining buildings, walls, sidewalks, pavements or other
structures are endangered by the excavation operations, structural support systems
such as shoring, bracing or underpinning must be used to ensure the stability of the
structure.

2. The Contractor is responsible for posting and issuing all notices required to inform
adjacent or adjoining property owners or other parties and such notice or notices must
be served in sufficient time as not to delay the progress of the Work under this Contract.

3. Excavation requires either of the following:

a A Structural Engineer or Professional Engineer licensed in the state of lllinois
has determined that the structure is located far enough away from the
excavation so as to be unaffected, or

b. A Structural Engineer licensed in the state of lllinois has designed and approved
a structural support system to provide adequate protection to the existing
structure.

C. Structural Support Systems Structural support systems may consist of pre-engineered
systems such as aluminum hydraulic shoring, trench shields, trench boxes, or systems
constructed on the job site such as timber or steel shoring or steel sheet piling.

1 Pre-Engineered System

a Pre-engineered structural support systems installed in accordance with the
manufacturer’s recommendations do not require certification by a Structural
Engineer when trench depth is less than twenty (20) feet. However, the
Commissioner, at his sole discretion, may require a manufacturer’s
certification indicating the support system is suitable for the intended use and
site conditions.

b. Pre-engineered structural support systems will require analysis and certification
by a Structural Engineer licensed in the state of lIllinois, when trench depth
exceeds twenty (20) feet.

2. Site Constructed Systems
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a Construct steel sheet piling system in accordance with Division 05 of these
Specifications.

b. Structural support systems built in place and made of timber constructed in
accordance with OSHA Standards, do not require certification by a Structural
Engineer licensed in the state of lllinois, provided trench depths shown in the
OSHA Standard, relative to the soil type at the site, are not exceeded.

C. If the OSHA Standard is not followed for timber shoring and the depths of
trenches exceed those in the tabulated data; or soil conditions have been
determined to be substantially different that those given in the OSHA Standard;
the design must be performed and certified by a Structural Engineer licensed in
the state of lllinois.

d. A structural support system built in place and consisting of materials other than
a timber shoring systems will require design and certification by a Structural
Engineer licensed in the state of lllinois.

e When close-sheeting is used, it must be driven so as to prevent adjacent soil
from entering the trench either below or through such sheeting. Tight-sheeting
must be used in that portion of the excavation in or along streets or alleys below
the intersection of a 1 to 1 slope line from the nearest face of the excavation to
the edge of the pavement.

f. Sheeting must not be in contact with existing pavement but must bear uniformly
against the sides of the excavation.

Where structural support systems, such as steel or wood sheeting are used for
stabilizing excavations, the width of the trench may be increased as necessary to
accommodate installation of the work. When soils in the lower limits of the excavation
have been determined to have adequate stability; the Contractor may end the shoring
elements above the bottom of the excavation. If soil begins moving into the excavation
below the shoring during construction, the Contractor is solely responsible for making
corrections to the excavation and for lowering the shoring, at his own expense.

When structural support systems are required to be left in place, they must be cut off
at the same elevation as the bottom of the water main, unless otherwise directed by
the Commissioner. Bracing that is to remain in place must be driven up tight. The right
of the Commissioner to request sheeting and bracing to be left in place, is not meant
to construe any liability or obligation on behalf of the Commissioner to issue such
orders.

Structural support systems that are not to be left in place may be removed only when
the excavation has been backfilled to such an elevation so as to prevent the collapse
of the sides of the excavation. Any voids created by the removal of the structural
support system members, must be filled and compacted in an acceptable manner.

3.03 EXCAVATION

A. Trench Excavation (Open Cut)

1.

The width of the trenches must provide adequate space for workers to place and join
the pipe properly, and must be kept to the minimum practical width. Unless otherwise
approved by the Commissioner, the total clear width of the trench at the level of the top
of the pipe and at grade must be at the Neat Lines as detailed on the Drawings.

The Contractor must excavate a minimum of 6-inches below the bottom of the pipe
unless otherwise shown, specified, or directed, so bedding material can be placed in
the bottom of the trench and shaped to provide a continuous firm bearing for the pipe
barrel. Bell holes must be provided for proper make-up of the joints.
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The open excavated trench preceding the pipe laying operation and the unfilled trench
with pipe in place must be kept to a minimum length causing the least disturbance.
The maximum length of open trench must not exceed 300-feet unless otherwise
directed by the Commissioner. Comply with Article 4G, CDOT Specifications, for other
trench opening length requirements within the public right-of-way.

Excavation in Arterial Streets. Comply with Article 4C, CDOT Specifications, for
protection requirements when working within arterial streets.

Contractor must saw cut existing pavement prior to excavating. Width of saw cut
pavement must be such that any sheeting provided for excavation protection is not in
contact with the pavement.

Where water is encountered in the excavation, the excavation must be dewatered in
accordance with Section 312319 — Dewatering Excavation of these specifications.

B. Rock Excavation (open cut)

1.

Whenever rock, stone, masonry or other hard, unyielding material is encountered at or
above the required trench bottom elevation, remove it to provide a clearance of no less
that 8-inches below and on each side of pipes and associated fittings, valves and other
appurtenances. Backfill the over excavated area with granular bedding material.
Removal of Rock by blasting or by use of a drop hammer is not permitted under this
contract.

Excavate rock as near as practicable to the outside shape of the work as shown on the
Plans. Solid rock, not loosened from the adjacent solid rock, may extend within the
neat outside surfaces of these shapes no more than two (2) inches, provided no single
projection exceeds one and one-half (1.5) square feet in area at the neat surfaces of
the excavation and provided that on any ten (10) foot section of the excavation the total
area of such projection at the neat outside surfaces of the section does not exceed
twenty (20) percent of the area of the section.

The Contractor is required to remove all loose rock and other material from the
excavation and in the event that the excavation is enlarged beyond the outside shape
of the sewer or sewer structures as shown on the Plans, the Contractor will not be
entitled to any payment for the additional Class Sl concrete needed to fill the voids
caused by such over-breakage.

Where rock is encountered, excavate to eight (8) inches below the bottom of the pipe
for bedding placement.

C. Trench Excavation (Short Tunnel Construction)

1.

In some instances, trees, fire hydrants, sidewalks, and other obstructions may be
encountered, the proximity of which may be a hindrance to open cut excavation. In
such cases, the Contractor must excavate by means of short tunnels in order to protect
such obstructions against damage. Short tunnel work will be considered incidental to
the construction and no additional payment will be allowed.

D. Additional Trench Excavation

1.

If the soils encountered at the elevations specified are not suitable, or it is determined
necessary to go to an additional width and depth, or required to fill designated areas
for work done under Section 026100.10 the excavation must be carried to such
additional width and/or depth and must fill such excavated areas with approved backfill
material as required or directed by the Commissioner.
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3.04

Unauthorized Excavation

1.

Wherever the excavation is carried beyond or below the lines and grades shown on
the Drawings all such excavated space must be refilled with select fill materials and in
such manner as may be directed in order to insure the stability of all affected structures.
Beneath all structures, space excavated without authority must be refilled by the
Contractor with approved backfill materials and will be considered incidental to the
construction and no additional payment will be allowed.

Trenching Across or Over Existing Excavations or Utility Trenches

1.

In the event that the trench passes over or through a previous excavation, carefully
compact and stabilize the bottom of the new trench or excavation to a density equal to
or greater than 95% of the maximum dry density as determined by ASTM D1557.
Perform this compaction carefully to avoid damaging the existing utility or structure.

Special Excavation

1.

Remove unsuitable materials to provide two (2) feet minimum horizontal and vertical
clearance around water mains or related structures as applicable, unless otherwise
directed by the Commissioner.

Excavation in Tunnel

The tunnel must be excavated and trimmed to such size and shape as will allow the
placing of the full section of the pipe as shown on the Plans after all lining is in place.
The Contractor must excavate the tunnel and support the surrounding earth so there
is no movement of the earth over or adjacent to the work at any time. The Contractor
must excavate the tunnel and support the surrounding earth so at no time there is more
than 5 feet, measured horizontally, unsupported by bracing as approved by the
Commissioner.

The Contractor must use extreme care in excavating and trimming to insure that a full
section will be placed without materially deviating from the correct lines and grades of
the finished structure. In case, due to bad soil conditions, the Contractor requests that
the outside outline of the sewer be changed to a minor extent to accommodate his
method of construction, such a change will be allowed provided the strength of the
structure is not impaired. Any such modification will not alter the price per foot specified
to be paid for the completed sewer, whether such minor modification results in a minor
addition or subtraction from the theoretical quantity for the section herein specified.

If permission is given the Contractor to excavate the tunnel for a specified distance
without immediately placing the concrete lining, the proposed method of bracing the
tunnel and the extra bracing necessary must be submitted for approval.

No additional payment or allowance of any nature will be made for timber cants, steel
plates or other forms of tunnel lining used for supporting the earth during construction.
All such tunnel lining must be left in place.

PLACEMENT OF PIPE BEDDING

Pipe Bedding
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3.05

1. Pipe laid in trenches must be bedded in accordance with the details shown on the
Drawings. Bedding material must consist of compacted; well-graded crushed stone fill
material as shown and as specified, or as directed by the Commissioner.

2. Existing underground structures, tunnels, conduits, and pipes crossing the excavation
must be bedded with compacted sand. Bedding material must be placed under and
around each existing underground structure, tunnel, conduit, or pipe as required to
stabilize the excavation.

3. At each joint, enough depth and width must be provided around the pipe so that joints
can be properly made up.

Bedding Placement — Vaults and Structures

1. Pipe bedding beneath precast bases, cast-in-place bases and other foundations must be
6-Inches in thickness and thoroughly compacted in place to not less than 95% of the
maximum dry density as determined by ASTM D1557.

Bedding and Backfill for Short Tunnel

1. Pipes placed in short tunnels must be bedded in sand. The annular space between the
pipe and undisturbed earth must be completely filled with compacted sand fill material.
Pipelines in short tunnels must be supported to permit the placement of backfill.

BACKFILLING EXCAVATIONS
General

1. All excavations must be backfilled to the original surface of the ground or to such other
grades shown on the Drawings or as directed by the Commissioner. For areas to be
covered by topsoil, backfill must be left 6-inches below the finished grade or as shown
on the Drawings, or directed by the Commissioner. All backfilling must be done as
soon as possible after the utility has been installed and inspected, and as soon as
mortar for masonry or thrust blocks have sufficiently set, unless directed otherwise by
the Commissioner.

2. Crushed stone fill material must be used for trench and structure backfill and other
areas as shown, specified, or ordered by the Commissioner.

3. Unsuitable material and material rejected by the Commissioner must immediately be
removed from the Site and disposed of by the Contractor at his expense.

4, Construction equipment used to backfill against and over cast-in-place concrete
structures must not be permitted to travel over these structures until the designated
concrete strength has been obtained, as verified by concrete test cylinders. In special
cases where conditions warrant, as determined by the Commissioner, the above
restriction may be modified if the concrete has gained sufficient strength, as determined
from test cylinders, to satisfy design requirements for the removal of forms and the
application of load.

Backfill Procedure

1 Crushed stone fill material must be used for backfill where roadways, driveways,
sidewalks or other pavements are to be placed on the backfill or where the edge of the
trench excavation is 5 feet or less from any county or state highway, any city or village
street pavement and in any trenches crossing pavements or sidewalks from a distance
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beyond the edge of the pavement or sidewalk equal to the depth of the trench. Crushed
stone fill material must be used as backfill in trenches parallel to roadways, driveways
or other pavements from the top of the bedding to a depth below the ground surface
equal to the distance between the inner face of the trench and the closest edge of the
pavement.

Where pavements and appurtenances for streets are to be placed over the trenches,
the backfill material must be placed in uniform layers not greater than 6-inches in
thickness and compacted in place. Each layer must be compacted to or not less than
95% of the maximum dry density as determined by ASTM D1557.

All pipe sewers must be surrounded and covered by trench backfill above the granular
embedment as soon as they are laid. The trench backfill must be properly compacted
and tamped to a depth of at least one foot above the top of the pipe prior to placing the
remainder of backfilling.

For sewer pipe construction with FA 6 backfill, water jet the backfill to the depth of
approximately two-thirds of the depth of cover over the sewer. The distance between
jetting holes must not exceed 10 foot along the length and width of the trench, or as
directed by the Commissioner. Water jetting of the trench backfill must proceed as
soon as practicably, as determined by the Commissioner. The Contractor, in this
manner, must place and compact the trench backfill to the level of the sub-grade.
Excavated material can be re-used as backfill only if directed or approved by the
Commissioner.

Trench backfilling work must be done in such a way so as to prevent damage to any
pipe, utility, or structure.

On monolithic concrete sewers and structures cast-in-place, trench backfill must not
be placed until the concrete has attained a compressive strength of 2,000 psi.

C. Backfill under a Supported Water Main

1.

Backfill the open trench under the water main and 10 feet beyond the water main sides
with approved material up to a level of 1-foot below the invert of the supported water
main. The backfill material must be placed in layers of 12-Inches with each layer
mechanically compacted to 95% of the maximum dry density as determined by ASTM
D1557.

Place pipe bedding material from 1-foot below the water main invert to the water main
centerline and compact to achieve 95% of the maximum dry density as determined by
ASTM D1557.

Remove the water main pipe support systems, supporting beams, and pipe support
straps; and cut-off and remove soldier piles to a level at least four (4) feet below finished
grade.

The water main pipe must be inspected for leakage and joint integrity and repaired if
necessary, prior to backfilling above the water main.

After approval by the Engineer, continue backfilling with approved material. The open
trench must be backfilled up to the required sub grade level. The backfill material must
be placed in layers of 12-Inches with each layer mechanically compacted to 95% of the
maximum dry density as determined by ASTM D1557.

D. Backfilling with Controlled Low Strength Material (CLSM) - Flowable Fill

1 Do not place the mix on frozen ground, in standing water, or during wet weather
conditions. Mixing and placing may begin only if the air temperature is 35 °Farenheit

minimum and rising. At time of placement, the material temperature must be 40
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3.06

A

3.07

A

°Farenheit minimum. Mixing and placing must stop when the air temperature is 40
°Fahrenheit and falling or when the anticipated air temperature will be 35 degrees F or
less in the 24-hour period following proposed placement.

2. Place the mix directly from the chute into the space to be filled. Other placement
methods may be approved by the Commissioner if the mix design is appropriate.
3. When backfilling against structures, place the mix in layers to prevent damage by

lateral pressures. Side slopes must be stepped or serrated to prevent wedging action
of the backfill against the structure. Allow each layer to harden prior to placing the next

layer.

4, When backfilling pipe trench, distribute the mix evenly on each side of the pipeline to
prevent movement.

5. The mix must not be exposed to freezing temperatures or wet weather conditions
during the first twenty (24) hours after placement.

6. The mix may be subjected to loading upon approval by the Commissioner, or when a

penetration of 39 mm / blow or less has been obtained with the Dynamic Cone
Penetrometer test.

7. Backfilling against water main pipe with CLSM is not allowed, unless authorized
otherwise by the Commissioner. Contractor must provide a minimum of 6-inches of
coarse aggregate backfill material over the water main pipe prior to placing the CLSM
material.

FINISH GRADING

Finish grading must be performed in accordance with the completed contour elevations and
grades shown and must be made to conform to the existing ground surface. All finished
graded surfaces must be left smooth and firm and graded to permit positive drainage.

TRAFFIC CONTROL

The Contractor is responsible for traffic control and the protection of vehicular and pedestrian
traffic from the work. For detailed requirements see Section 015526.

PART 4 - MEASUREMENT AND PAYMENT

4.01 MEASUREMENT
A. The work of EXCAVATION, TRENCHING, & BACKFILLING (UTILITIES) shall not be
measured for payment.
4.02 PAYMENT
A. No separate payment shall be made for the work covered in this section. Payment for the
Work of EXCAVATION, TRENCHING, & BACKFILLING (UTILITIES) shall be included in the
contract lump sum price as shown in the Schedule of Prices for CIVIL WORK.
4.03 PAY ITEM ACCOUNT NUMBER
A. CIVIL WORK: 020000
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END OF SECTION 31 23 10
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SECTION 31 23 13

SUBGRADE PREPARATION

PART 1 - GENERAL

1.01

A

1.02

A.

B.

C.

1.03

A

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including Book 1 Terms and Conditions for
Construction, Book 2 Instructions and Execution Documents, Additional Special Conditions
and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section specifies requirements for subgrade preparation. The work under this Section will
include furnishing all labor, materials, tools, and equipment required for the preparation of
subgrade under roadway pavements, sidewalks and curb and gutters.

Except as modified herein, the work must conform to the applicable portions of the Standard
Specifications, Sections 212, 301, and 606.

Related Sections: Related work specified, measured, and paid for elsewhere includes:
1. Section 32 11 16: Sub-Base Granular Material, Type B

2. Section 31 20 00: Earth Moving

3. Section 32 16 21: Concrete Curbs, Gutters and Walks

4, Section 32 16 23: Portland Cement Concrete Sidewalk, 5-Inch

REFERENCES

lllinois Department of Transportation (IDOT) Standard Specifications for Road and Bridge
Construction, Adopted January 1, 2022 or latest edition.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION

3.01 SUBGRADE PREPARATION
A. Conform to IDOT Standard Specifications for Road and Bridge Construction.
B. Refer to Section 312000 — Earth Moving
SUBGRADE PREPARATION 3123131
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4.01 MEASUREMENT
A. The Work of SUBGRADE PREPARATION will not be measured for payment.
4.02 PAYMENT
A. No separate payment will be made for the work covered in this section. Payment for the Work

of SUBGRADE PREPARATION will be included in the contract lump sum price as shown in
the Schedule of Prices for CIVIL WORK.

4.03 PAY ITEM ACCOUNT NUMBER

A CIVIL WORK: 020000

END OF SECTION 31 23 13
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SECTION 3123 19

DEWATERING EXCAVATIONS

PART 1 - GENERAL

1.01

A.

1.02

A.

1.03

A.

B.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including Book 1 Terms and Conditions for
Construction, Book 2 Instructions and Execution Documents, Additional Special Conditions
and Division 01 Specification Sections, apply to this Section.

SUMMARY

This section includes requirements for dewatering excavations when necessary to provide a
safe working environment and protect the Work so as to provide a satisfactory installation.

SUBMITTALS

Refer to Book 1 for submittal requirements and procedures for Shop Drawings, Product Data,
Records and Samples.

Prior to commencing excavation work at the project site, the Contractor must submit to the
Commissioner for review and comment a method for removing water which has entered the
excavation either from groundwater sources, surface drainage, or other source such as the
dewatering of a new or existing water or sewer main. The submittal mustinclude a description
of the source of the water, equipment to be used to dewater the excavation, the arrangement
of the equipment, time needed to dewater the excavation, method of disposal, and discharge
rate of the equipment expressed in gallons per minute. No excavation is to be started until
authorization has been given by the Commissioner to proceed with the excavation work.

PART 2 - PRODUCTS (NOT APPLICABLE)

PART 3 - EXECUTION

3.01 PREPARATION
A. Capacity of Facilities
1. Facilities for the removal and disposal of water must be of sufficient capacity to keep the
excavation dry under all circumstances.
B. Standby Facilities
DEWATERING EXCAVATIONS 3123191
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3.02

1. Adequate standby facilities must be provided to insure that the excavation will be kept dry
in the event of power failure or mechanical breakdown.

Well Points

1. If well points are used, the Contractor must make provisions for removing and resetting
individual well points without taking any part of the dewatering system out of service.

CONSTRUCTION
Dewatering

1. At all times during the excavation period and until completion of the Work and
acceptance at final inspection, ample means and equipment must be provided with
which to promptly remove and properly dispose of all water entering any excavation
including leakage from the existing water main which is to be replaced. All excavations
associated with the Work must be kept dry. Water must not be allowed to rise over, or
to come in contact with, masonry and concrete until the concrete and mortar has
attained a set satisfactory to the Commissioner and, in any event, no sooner than
twelve (12) hours after placing the masonry or concrete.

Groundwater Levels

1. The Contractor must maintain the groundwater level at least 12-inches below the
bottom of the excavation until the work has been completed and the excavation has
been backfilled.

Water Management

1. Water pumped or drained from the Work must be disposed of in a suitable manner
without damage to adjacent property, other Work under construction, street pavement,
and parks. Water must not be discharged onto streets without adequate protection at
the point of discharge. No water containing settleable solids may be discharged into
sewers.

2. All damages caused by dewatering the Work must be the responsibility of the
Contractor and must be promptly repaired at the Contractor’'s expense.

3. Limit dewatering flow rates to current operating capacity of City sewers.

Pumping, Bailing and Diversion

1. The Contractor must at all times during construction provide and maintain ample
means and devices for the temporary diversion of flow in existing sewers and drains
and the prompt removal and proper disposal of all water or sewage entering the
tunnels, trenches or other parts of the work, and must keep said excavations as dry as
practicable until the structures to be built therein is completed. All water pumped or
drained from the work and from existing sewers must be disposed of in a suitable
manner without damage to adjacent property, or to sewers, pavements, electrical
conduits or other work or property. The Contractor must provide all temporary flumes
or pipe lines and pumping equipment required for the proper diversion of sewage and
removal of drainage from the work.
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Whenever the Contractor removes an existing bulkhead, he must install a screen
suitable for the purpose of preventing construction debris from floating into the
completed portions of the sewer system. As work progresses, Contractor must clean
the completed portions of the sewer by removing rails, jacks, lumber, sandbags and all
other construction equipment, excess material and debris.

The Contractor must place and maintain all temporary dams, flumes, bulkheads or
other structures necessary to prevent water from adjacent sections of the sewer
system from entering the work under this Contract in such a manner as to injure it, and
must completely remove all such temporary structures from the completed portion of
the work as rapidly as practicable. The Contractor must not place a dam, flume or
bulkhead in any sewer without first obtaining the approval of the Commissioner. The
Contractor must ascertain the possibility of sewage backing up into basements and
causing damage and he will be held responsible for any such damage.

The City does not assume responsibility for providing the Contractor with an outlet for
any storm water or sewage which must be disposed of during the construction work
under this Contract. Until the acceptance of the work, the Contractor will, if so ordered
by the Commissioner, keep the entire work pumped free of water and sewage and
before the acceptance of any part of the work. Contractor must clean the entire length
of such finished part of the work to the satisfaction of the Commissioner.

Water must not be allowed to flow over or stand on the pipe or structure invert in such
a manner as to cause scouring of the surface.

Route all water pumped from trenches or other excavations to settling basins (five feet
by ten feet by two feet deep with three compartments) before entering the City of
Chicago sewer system. Discharge from the settling basin must be by gravity to the
catch basin.

PART 4 - MEASUREMENT AND PAYMENT

4.01

A

4.02

A

4.03

MEASUREMENT

The work of DEWATERING EXCAVATIONS shall not be measured for payment.

PAYMENT

No separate payment shall be made for the work covered in this section. Payment for the
Work of DEWATERING EXCAVATIONS shall be included in the contract lump sum price as
shown in the Schedule of Prices for CIVIL WORK.

PAY ITEM ACCOUNT NUMBER

A

CIVIL WORK: 020000

END OF SECTION 31 23 19
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SECTION 31 23 23

GRANULAR BACKFILL, CA-6

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including Book 1 Terms and Conditions for
Construction, Book 2 Instructions and Execution Documents, Additional Special Conditions and
Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. This Section specifies requirements for GRANULAR BACKFILL CA-6. The work under this Section
will include furnishing all labor, materials, tools, and equipment required for the installation and
compaction of GRANULAR BACKFILL CA-6. B. Related Sections:

1. Section 31 20 00: Earth Moving
2. Section 31 23 10: Excavation, Trenching and Backfilling (Utilities)
1.03 REFERENCES

A. Except as modified herein, the work must conform to the applicable requirements of Section 1004
of the lllinois Department of Transportation (IDOT) Standard Specifications for Road and Bridge
Construction, Adopted January 1, 2022, or latest edition.

1.04 SUBMITTALS

A. Submit a representative sample of the CA-6 aggregate to the Commissioner for approval.
PART 2 - PRODUCTS

2.01 GENERAL

A. The material must be crushed coarse aggregate having a CA-6 gradation and conforming to the
applicable portions of Section 1004 of the Standard IDOT Specifications.

B. The use of slag or similar metal bearing rocks will not be permitted.

3.01 GRANULAR BACKFILL CA-6
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3.02

PART 4 -

4.01

4.02

4.03

GRANULAR BACKEFILL CA-6 must be uniform in gradation. Before the material is deposited at
foundations, it must contain the amount of moisture required for compaction. The amount of moisture
required will be determined by the Commissioner for the material and compaction methods being
used. Moisture must be added to the material during compaction only when it is necessary to
increase the percentage of moisture to obtain satisfactory compaction.

GRANULAR BACKFILL CA-6 must be placed in maximum lifts of six (6) inches and compacted
immediately after placing to 98% maximum relative density as determined by AASHTO T99, Method
C. The granular material must be placed in the full width of the excavation with equipment as
approved by the Commissioner and in such a manner which must not cause segregation, which will
require minimum blading or manipulation and which will cause no damage to adjacent or underlying
structures.

TESTING

Testing of material is the responsibility of the contractor. The Commissioner has the option to test
materials if so desired. The contractor shall use an AASHTO accredited lab for all testing.

MEASUREMENT AND PAYMENT

MEASUREMENT

The Work of GRANULAR BACKFILL, CA-6 will not be measured for payment.

PAYMENT

No separate payment will be made for the work covered in this section. Payment for the Work of
GRANULAR BACKEFILL, CA-6 will be included in the contract lump sum price as shown in the
Schedule of Prices for CIVIL WORK for all applicable work performed with the CIVIL WORK pay
item account and STRUCTURAL WORK for all applicable work performed with the
STRUCTURAL WORK pay item account.

PAY ITEM ACCOUNT NUMBER

A. CIVIL WORK: 020000

B. STRUCTURAL WORK: 030000

END OF SECTION 31 23 23
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SECTION 31 50 00
EXCAVATION SUPPORT AND PROTECTION

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. This Section includes all labor, materials and equipment for the design and installation of
temporary soil retention systems (TSRS) and the implementation of instrumentation and
monitoring materials.

B. Related Sections:
1. Section 02 16 10 — Monitoring Adjacent Structures During Construction Activity
2. Section 03 30 00 — Cast-In-Place Concrete
3. Section 05 10 30 — Structural Steel
4, Section 31 15 00 — Structural Shoring
5. Section 31 20 00 — Earthwork for excavating and backfilling and for controlling suface-

water runoff and ponding
6. Section 31 23 19 — Dewatering Excavations

1.03 REFERENCE STANDARDS

A. Chicago Transit Authority Adjacent Construction Manual (CTA ACM).
B. ASTM International.
1. All ASTM Standards included in the Specifications referenced in CTA ACM Section 8.

1.04 DESIGN CRITERIA

A. Temporary soil retention system (TSRS) shall conform to the requirements as shown on the
Drawings and in all related chapters in the CTA ACM, unless otherwise noted herein and in this
Specification.

1. Where DoR provided conditions shown in the Drawings would require any Exceptions,
Waivers, and/or Variance Requests per CTA ACM, the Contractor can assume the
conditions have been coordinated with CTA and a Variance Request is not required.

2. Contractor shall propose temporary soil retention and shoring systems type with the
considerations outlinedin CTA ACM Section 4.
3. Section 2.9 for review fees shall not apply.
B. The excavation support shall allow safe and expeditious construction of the permanent structure

and shall be designed to carry the loads imposed upon it per CTA ACM Section 5, including earth
pressures, vehicular traffic loading, railroad loading, utility loads, loads from adjacent structures
(both temporary and permanent), ground water pressure, equipment and construction loads, with
minimum movement or settlement of adjacent structures, utilities or tracks.

1. The maximum deflection at top of the excavation support shall follow the deflection
criteria as specified in CTA ACM Section 7.9, unless a stricter deflection limit is specified
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by CDOT and OUC for adjacent structures, utilities, and etc. Maximum allowable
horizontal or vertical movement of rail is 1/4".

2. CDOT and OUC requirements apply to all excavation support used on the Authority’s
system.

The shoring analysis methodologies shall comply with CTA ACM Section 7.
Material properties and their allowable stress shall comply with CTA ACM Section 8.

The Contractor shall comply with CTA ACM Section 9 for special conditions such as sealed
shoring, local stability, etc., as applicable.

All existing underground utilities within the excavation limit shall be located per CTA ACM Section
3.6 using Ground-Penetration Radar (GPR) at a minimum before the excavation support design.
If potholing is used instead of GPR, Section 1.09 D for utility verification in the field before
excavation support installation can be eliminated.

If open cut is used in lieu of ERS, refer to CTA ACM for soil investigation and analysis
requirements.

1.05 SUBMITTALS

A

Temporary Soil Retention Systems and Excavation Shoring Systems: Submit the following
according to Division 01 section, “Submittals”, showing the proposed methods of construction,
design and details.

Product Data: For each type of product.

Construction details, material descriptions, performance properties, and dimensions of individual
components and profiles for excavation support and protection system.

Shop Drawings: For excavation support and protection system and temporary soil retention
shoring system, prepared by or under the supervision and stamped by the excavation support
design Structural Engineer. Shop Drawings shall comply with requirements in Section 2.3 of CTA
ACM.

1. All layout drawings shall include locations of structural shoring system, if applicable.
Coordination and concurrence on design must be received from the Contractor’s
Structural Engineer who is responsible for the structural shoring system design, prior to
final design.

Structural Calculations: Signed and sealed by the licensed in lllinois Structural Engineer
indicating all loadings and conditions and demonstrating that the required design parameters
have been met. Structural Calculations shall comply with requirements in Section 2.4 of CTA
ACM. The engineer that signs and seals the design calculations shall be the same engineer that
signs and seals the shop drawings.

Drawings and calculations shall be submitted for review at 30%, 60%, and 100%, following the
guidance in the CTA ACM flowchart in Section 2, for review.

If applicable, submit concrete mix designs as specified in Section 03 30 00, Cast-In-Place
Concrete.

1. Submit soil-cement design mixes, including test data demonstrating that the proposed
mixes will meet required strength.

2. Submit quality control/quality assurance plan for soil-mix wall construction. Coordinate
with Section 01 43 00, Quality Assurance, and Section 01 45 00 Quality Control, suitable
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for demonstrating that the soil-mix walls have been installed to the required depths and
dimensions and will have the required strength, continuity and permeability at the time of
excavation. Include the means of continuously monitoring the slurry injection process
during soil mixing, soil-cement sampling methods and frequency and soil-cement testing
methods and frequency.

3. Submit soil-cement testing results to the Authority within three (3) days of tests being
performed.

Instrumentation and Monitoring Plan:

1. Instrumentation and Monitoring Plan shall be in accordance with requirements in
Specification Section 02 16 10 Monitoring Adjacent Structures During Construction
Activity.

Site Specific Process Plan shall comply with CTA ACM Section 2.7.

In addition to the acceptance of the proposed excavation shoring system by the Authority, the
final excavation shoring system approval shall be contingent upon acceptance by any involved
utilities, public agencies, or railroads. The Contractor shall prepare and submit for the City of
Chicago Office of Underground Coordination (OUC) approval, the proposed excavation and
temporary soil retention shoring system. The Contractor shall secure OUC approval prior to start
of any fabrication or field work.

All qualifications listed in Section 1.06 of this Specification shall be submitted for review.

Construction verification letter from Contractor’s Structural Engineer who is responsible for the
design of the ERS, as per 3.08 D.

1.06 QUALITY ASSURANCE

A

F.

Contractor’s Structural Engineer Qualifications: Provide a description of their experience in the
design of temporary soil retention and shoring systems and their qualifications in regards to
Excavation Support Systems; together with references. The Structural Engineer must be
approved by the Authority.

Contractor’s Surveyor Qualifications: Provide a copy of their current State of lllinois surveyor’s
license. Provide a description of their experience and his qualifications; together with references.

Contractor's GPR Surveyor Qualifications: Provide a copy of their GPR certificate. The certificate
shall be NGPRU Level Il. Provide a description of their experience or previous project identifying
underground utilities under railroad ballast.

Contractor’s Installer Qualifications: Provide a description of their experience in the installation of
temporary soil retention and shoring system. The Installer must have not less than 5 years of
experience in installing temporary soil retention systems and must be experienced in installing
the same type of system being proposed by the Contractor.

1. If the soil retention system is a proprietary system, provide a description of the
manufacturer's experience and qualifications. The proprietary system must be
successfully utilized in no less than 5 projects similar in scope of the proposed work.

Existing Conditions: Using photographs or video recordings, show existing conditions of adjacent
construction and site improvements that might be misconstrued as damage caused by
inadequate performance of excavation support and protection systems. Submit before work
begins.

Record Drawings: Identify locations and depths of capped utilities, abandoned-in-place support
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1.07

1.08

1.09

G.

and protection systems, and other subsurface structural, electrical, or mechanical conditions.

Contractor is responsible for coordinating temporary soil retention and shoring designers.

CONTRACTOR ALTERNATIVES

A

Where excavation and temporary soil retention support systems and details are shown on the
Contract Drawings, the Contractor may propose for review and approval by the Authority
alternate systems and details provided such systems meet the design requirements and criteria
specified herein and shown on the Contract Drawings and the limitations on shoring types
specified herein.

Alternate excavation support systems and details shall be submitted for the Authority’s approval
as specified herein for Contractor-designed excavation shoring systems.

Should the Contractor choose to modify the shoring system without the Authority’s approval, the
Contractor does so at the Contractor’s own risk and no claims for additional time or compensation
will be allowed as a result of any delays or difficulties suffered.

PREINSTALLATION MEETINGS

A

Preinstallation Conference: Conduct conference at the Project Site.

Review geotechnical report.

Review existing utilities and subsurface conditions.

Review coordination for interruption, shutoff, capping, and continuation of utility services.
Review proposed excavations.

Review proposed equipment.

Review monitoring of excavation support and protection system.

Review coordination with waterproofing, if applicable.

Review abandonment or removal of excavation support and protection system including
temporary soil retention systems.

N RWN =

FIELD CONDITIONS

A

D.

Interruption of Existing Ultilities: Do not interrupt any utility serving occupied facilities or others
unless permitted under the following conditions and then only after arranging to provide
temporary utility according to requirements indicated:

1. Notify the Authority no fewer than two (2) days in advance of proposed interruption of
utility.
2. Do not proceed with interruption of utility without the Authority’s written permission.

Project-Site Information: A geotechnical report has been prepared for this Project and is available
for information only. The opinions expressed in this report are those of a geotechnical engineer
and represent interpretations of subsoil conditions, tests, and results of analyses conducted by a
geotechnical engineer. The Authority is not responsible for interpretations or conclusions drawn
from the data.

1. Make additional test borings and conduct other exploratory operations necessary for
excavation support and protection according to the performance requirements.

Survey Work: Engage a qualified land surveyor or professional engineer to survey adjacent
existing buildings, structures, and site improvements; establish exact elevations at fixed points to
act as benchmarks. Clearly identify benchmarks and record existing elevations.

If it is not practical to use potholing to locate utilities before design, as shown in Section 1.04 F,
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potholing shall be done before excavation support installation by a qualified surveyor.

PART 2 - PRODUCTS

2.01 MATERIALS

A

B.

General: Provide materials that are either new or in serviceable condition, provided they are
sound and free from any strength-impairing defects.

All materials shall comply with CTA ACM Section 8.

2.02 INSTRUMENTATION AND MONITORING MATERIALS

A

B.

Instrumentation and Monitoring Materials shall be in accordance with the requirements of
Specification Section 02 16 10 Monitoring Adjacent Structures During Construction Activity.

If open cut is used in lieu of ERS, refer to CTA ACM for additional monitoring requirements.

PART 3 — EXECUTION

3.01 PREPARATION

A

F.

Implement Instrumentation and Monitoring Program establishing railroad settlement points by the
approved monitoring plan.

Locate ERS based on survey benchmarks as noted in 1.09 C.

Prior to placing and driving steel piles or sheeting, hand dig exploratory trenches in areas where
railroad underground installations are known to exist. Existing utilities shall be positively identified
by means of potholing. Backfill these trenches immediately after the exploratory work is finished.
Perform this work in the presence of the Authority’s representative.

Coordinate support of excavation with dewatering as applicable. Protect structures, utilities,
sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement,
undermining, washout, and other hazards that could develop during excavation support and
protection system operations.

1. Shore, support, and protect utilities encountered.

Install excavation support and protection systems to ensure minimum interference with tracks,
roads, streets, walks, stations and other adjacent occupied and used facilities.

1. Do not close or obstruct right-of-ways, tracks, bus lanes and loading areas, streets,
walks, or other adjacent occupied or used facilities without permission from Owner and
authorities having jurisdiction. Provide alternate routes around closed or obstructed traffic
ways if required by authorities having jurisdiction.

Locate excavation support and protection systems clear of permanent construction so that
construction and finishing of other work is not impeded.

3.02 TEMPORARY SOIL RETENTION SYSTEMS — GENERAL

A. Perform welding in accordance with the provisions of AWS D1.1.
B. Maintain sheeting, bracing and other temporary protective work in place and functioning until
temporary protective work is no longer necessary. Refer to quality assurance requirements
Excavation Support and Protection 315000-5
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specified herein.

C. If, at any time, existing or new construction, tracks, utilities or similar facilities appear to be
endangered, support such facilities, subject to the approval of the Authority. Provide additional
bracing or shoring if considered necessary by the Authority to safeguard against and prevent
movement or settlement.

D. Protect track ballast against contamination. Replace contaminated ballast.

E. Prevent settlement points from being damaged during construction.

3.03 SOLDIER PILES AND LAGGING

A. Install steel soldier piles before starting excavation. Accurately align exposed faces of flanges to
vary not more than two (2) inches from a horizontal line and not more than 1:120 out of vertical
alignment.

B. Install wood or precast lagging within flanges of soldier piles as excavation proceeds. Excavation
lift before installing laggings must be determined by the Contractor's Structural Engineer. Trim
excavation as required to install lagging. Fill voids behind lagging with soil, and compact.

C. Install wales horizontally at locations indicated on Drawings and secure to soldier piles.

D. The soldier piles shall not damage the existing structures that are required to stay in place.

3.04 SHEET PILING

A. Before starting excavation, install one-piece sheet piling lengths and tightly interlock vertical
edges to form a continuous barrier.

B. Accurately place the piling, using templates and guide frames unless otherwise recommended in
writing by the sheet piling manufacturer. Limit vertical offset of adjacent sheet piling to 60 inches.
Accurately align exposed faces of sheet piling to vary not more than 2 inches from a horizontal
line and not more than 1:120 out of vertical alignment.

C. During construction, cut off sheet piling at the elevation of the top of adjacent tie.

D. The sheet piles shall not damage the existing structures that are required to stay in place.

3.05 TIEBACKS

A. Drill, install, grout, and tension tiebacks. Tieback installation procedures shall be developed by
the qualified Structural Engineer responsible for the design of excavation support and protection
system.

B. Test load-carrying capacity of each tieback. At a minimum, load testing procedures and
acceptance for performance and proof testing shall comply with CTA ACM Section 9.5, unless
otherwise developed by the Contractor’s Structural Engineer.

C. Maintain tiebacks in place until permanent construction is able to withstand lateral earth and
hydrostatic pressures.

3.06 BRACING

A. Bracing: Locate bracing to clear columns, floor framing construction, and other permanent work.
If necessary to move brace, install new bracing before removing original brace.

Excavation Support and Protection 315000 -6
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3.07

3.08

3.09

1. Do not place bracing where it will be cast into or included in permanent concrete work
unless otherwise approved by the Authority.

2. Install internal bracing if required to prevent spreading or distortion of braced frames.

3. Maintain bracing until structural elements are supported by other bracing or until
permanent construction is able to withstand lateral earth and hydrostatic pressures.

TEMPORARY SOIL RETENTION SYSTEM

A

Fill cavities adjacent to the temporary soil retention system created by driving of sheet or soldier
piling with sand.

FIELD QUALITY CONTROL

A

D.

Survey-Work Benchmarks: Resurvey benchmarks in accordance with the requirements of
Specification Section 02 16 10 Monitoring Adjacent Structures During Construction Activity
unless directed and approved otherwise by the Authority during installation of excavation support
and temporary soil retention and protection systems, excavation progress, and for as long as
excavation remains open. Maintain an accurate log of surveyed elevations and positions for
comparison with original elevations and positions. Promptly notify the Authority if changes in
elevations or positions occur or if cracks, sags, or other damage is evident in adjacent
construction.

Promptly correct detected bulges, breakage, or other evidence of movement to ensure that
excavation support and protection system remains stable.

Promptly repair damages to adjacent facilities caused by installation or faulty performance of
excavation support and protection systems.

Construction verification shall comply with CTA ACM Section 2.8.

REMOVAL AND REPAIRS

A

D.

Unless indicated to leave excavation support and protection systems permanently in place,
remove excavation support and protection systems when construction has progressed sufficiently
to support excavation and earth and hydrostatic pressures. Remove in stages to avoid disturbing
underlying soils and rock or damaging structures, pavements, facilities, and utilities.

1. Remove excavation support and protection systems to a minimum depth of 48 inches
below overlying construction and abandon remainder.

2. Fill voids immediately with approved backfill compacted to density specified in Section 31
20 00, Earth Moving.

3. Repair or replace, as approved by the Authority, adjacent work damaged or displaced by
removing excavation support and protection systems.

If components of the support system are left in place, cut off at the top and the remaining portion
is to be removed as the backfill is being placed.

Immediately restore and tamp any ballast disturbed during construction of excavation support
systems.

Remove any bracing tieback anchors or other support devices that are exposed.

PART 4 —- MEASUREMENT AND PAYMENT

401 MEASUREMENT
A. The work of EXCAVATION SUPPORT AND PROTECTION shall not be measured for payment.
Excavation Support and Protection 315000-7
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4.02 PAYMENT

A. No separate payment shall be made for the work covered in this section. Payment for the work of
EXCAVATION SUPPORT AND PROTECTION shall be included in the contract lump sum price
as shown in the Schedule of Prices for STRUCTURAL WORK.

4.03 PAY ITEM ACCOUNT NUMBER

A. Structural Work: 030000

END OF SECTION
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SECTION 31 63 33

DRILLED MICROPILES

PART 1 — GENERAL
1.01  RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Special Conditions and
Division 01 Specification sections, apply to this section.

1.02 SUMMARY

A. This work consists of designing and installing small diameter, high capacity thick-walled pipe piles
with or without steel reinforcing bars and filled with cement grout in accordance with this
Specification and as shown in the Drawings. Also known as minipiles or pin piles, the micropiles
must be used to transfer structural load shown in the Drawings to competent bearing strata.

B. Construction of the micropile shaft consists drilling the outer steel casing to the desired bearing
strata, and filling the interior with neat cement grout. Steel reinforcing bars may be installed
through the grout column to increase structural capacity.

C. The Contractor must select the micropile type, size, pile top attachment, installation means and
methods, estimate the ground-grout bond value and determine the required bond length and final
micropile diameter. The Contractor must design and install micropiles that will develop the load
capacities indicated on the Drawings. The micropile load capacities must be tested as required
and must meet the test acceptance criteria specified herein.

D. Related Sections: The following sections contain requirements that relate to this Section:
1. Section 03 20 10 — Concrete Reinforcement Epoxy Coated
2. Section 03 30 00 — Cast-in-Place Concrete
3. Section 05 10 30 — Structural Steel

1.03 REFERENCES

A. All references included in this Section must be current one published at the time of Contract
Solicitation, unless otherwise noted herein.

B. American Society for Testing and Materials (ASTM)
1. ASTM C150 “Standard Specification for Portland Cement”
2. ASTM A615 “Standard Specification for Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement”
3. ASTM A722 “Standard Specification for High-Strength Steel Bars for Prestressed
Concrete”
4. ASTM C109 “Standard Test Method for Compressive Strength of Hydraulic Cement
Mortars (Using 2-in. or [50mm] Cube Specimens)’
5. ASTM D1143 “Standard Test Methods for Deep Foundations Under Static Axial
Compressive Load”
6. ASTM D3689 “Standard Test Methods for Deep Foundations Under Static Axial Tensile
Load”
C. American Petroleum Institute
1. API 5CT Grade N80, Steel Pipe
Drilled Micropiles 31 63 33-1
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D. American Association of State Highway and Transportation Officials (AASHTO) Standard
Specification 17" Edition, 2005

E. American Association of State Highway and Transportation Officials (AASHTO) LRFD Bridge
Design Specifications

F. “Bending Strength of Threaded Micropile Connections” by Steven R. Musselman, J.H. Long, N.
Carroll, and S. Farr.

G. lllinois Department of Transportation (IDOT) Bridge Manual

H. lllinois Department of Transportation Standard Specification for Road and Bridge Construction,
including the current Supplemental Specifications and applicable Guide Bridge Special
Provisions.

l. Chicago Building Code (CBC), Division 18 Chapter 13-132, with related code memorandum.
1.04 DEFINITIONS
A. Bond Breaker:

1. A device or special treatment incorporated into a length of a bored-in pile that will allow
no load to be transferred to the soil within that length. A bond breaker also provides full
lateral support ofthe pile within the length of the bond breaker.

2. Grout placed in contact with the soil using only gravity pressure will not be considered to
constitute a bond breaker.

B. Bond Zone: The pressure grouted or post grouted length of a bored-in pile that provides the pile’s
axial load capacity.

C. Bored-In Pile: A pile formed by removing materials using non-vibratory and non- displacement
methods to create a cased open, cylindrical hole in the ground, which is subsequently filled with
grout and steel reinforcing.

D. Duplex Drilling: A method of progressing and cleaning out a hole for installing a bored-in pile in
which the outer casing is progressed simultaneously with an inner drill rod string. The casing is
cleaned using reverse circulation. Intimate contact between the soil and an outer casing is
maintained during drilling.

E. Non-production Pile: Non-production piles are piles that are not incorporated into the
substructure, such as test piles, which are abandoned after testing has been completed. Non-
production piles must be installed using the same equipment, methods and materials as
production piles. Test piles may be used as a production pile if not loaded to failure during the
load test.

F. Positive Circulation or Flush: A method of progressing and cleaning out a hole for bored-in piles
wherein water is injected into the hole and returns upward along the outside of the drill casing.

G. Post Grouting: A method used to increase pile capacity after the grout column has reached initial
set. Grout is pumped at very high pressure (up to 1,000 psi) through a sleeved port pipe (post
grouttube), fracturing and expanding the grout column. A positive displacement piston pump with
a liquid filled pressure gauge located near the pile head is used to pump the grout, and packers
are used to isolate the grout ports.

H. Pressure Grouting: A method used to develop pile capacity wherein pressure is applied
continuously to the top of the fluid grout column using a grout pump and is applied continuously
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as the casing is removed from the bond zone.

Production Pile: A pile, which will be incorporated into the structure’s foundation.

J. Recirculation: A method of handling drill fluid where the fluid coming back out of the hole is
captured in a pan and reused.

K. Reverse Circulation: A method of cleaning the inside of casings. Water is circulated down through
the drill rods and returns upward through the inside of the casing to flush the casing clean.

L. Rock Anchor: A double corrosion protected threaded bar conformingto ASTM A722 embedded
and grouted into the underlying bedrock to transmit tension loads directly to the bedrock.

M. Tremie Grouting: A method used to place grout in a wet hole. A z inch to one inch I.D. grout tube
is placed to the bottom of the drill hole. While keeping the tube opening submerged in the grout,
groutis pumped into the hole, displacing the drill fluid.

1.05 SUBMITTALS

A. Provide design calculations (structural and geotechnical) and shop drawings signed and sealed
bya Structural Engineer licensed in the State of Illinois that include:

1. Pile details including, but not limited to, nominal diameter, length, embedment length size
and length of permanent casing, grout strength, reinforcement, pile top attachment,
splices in piles, splices in reinforcement, post grout tube, grouting pressures and detail of
rock anchors.

2. Layout drawings showing the proposed sequence of pile installation. Coordinate this
sequence with the proposed phasing and scheduling.

3. Details of placement, splicing and centering devices for steel reinforcing.

4, Pile load test schedule and acceptance criteria per Part 3 Execution — Pile Load Tests.

B. Provide Process Plan that contains:

1. Details of equipment and procedures for pile installation including, but not limited to,
consecutive steps and the approximate time required for each step.

2. Procedures for advancing through soils, timber piles, boulders, and other obstructions.
Methods to be used to control and verify pile positions and alignment.

3. Procedures for control and removal of all spoil.

4, Drawings that show that the specified work can be performed under limited headroom
conditions and as close to obstructions as site conditions warrant to install the piles at the
locations shown on the Plans.

5. Procedures and equipment for placing grout.

6. Details of post-grouting equipment and procedures including the method, procedure and
equipment required.

7. Procedures such as temporary casing to maintain an open hole during drilling, and the
method to assure that the drilled hole has not collapsed and has the minimum required
diameter before grouting. Methods to be used to measure the minimum required
diameter.

8. Methods to flush the drilled hole and methods and equipment for measuring volumes of
grout placed in each pile.

9. Detailed procedures for pile load tests including, but not limited to, consecutive steps and
the approximate time required for each step.

C. Prepare the mix design for the grout and obtain documentation from an independent laboratory
certified by the State of lllinois and approved by the Engineer, showing that the mix design
conforms to the submitted mix and meets the strength requirements.
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D. Provide evidence that the ultimate strength of the threaded joint complies with requirement shown
in Part 1 Design Criteria — B by one of the following methods:

1. If the evidence will be provided by testing, testing apparatus setup and procedure must
be reviewed and approved by the Engineer.
2. If the evidence will be provided by structural calculations per Part 1 Design Criteria — C,

submit signed and sealed calculations done by the Structural Engineer who is
responsible for the micropile design for review.

E. Comply with Quality Assurance requirements listed herein and submit written proof of Contractor’s
and supervisor’s qualifications and work experience records for approval by the Engineer.

F. Specifications of material and equipment to be used for the installation of micropiles piles must be
submitted to the Engineer for approval. The following items will be submitted, as a minimum:

1. Manufacturer’s certification or coupon testing of steel casing.

2. Grout mix design and typical 28-day compressive strength as determined by an
independent testing laboratory.

3. Manufacturer’s literature for drilling equipment.

4, Manufacturer’s literature for any admixtures used in the grout mix, and manufacturer's
literature for grout plant.

5. Structural and geotechnical calculations and shop drawings signed and sealed by a

qualified Structural Engineer, licensed in the State of lllinois for testing apparatus
including, but not limited to, reaction piles, anchor piles, tension rods, load transfer
beams, test beam(s) and their connections. Shop drawings shall also include, but not
limited to, capacity of the hydraulic jack, type of bearing, load cell, and apparatus for
movement measurements, etc.

G. As-built records of the micropile pile installation shall be furnished to the Engineer within twenty
(20) days of the completion of the work. The as-built record of a micropile pile shall be contained
on a single sheet and will contain the following information as a minimum:

Date constructed

Location

Grout mix used

Tested strength of grout

Depth drilled

Total grout used

Size and type of steel casing

Grout injection pressure

Log of soil/rock drilled

10. Final base and top elevation of outer casing
11. Elevations for all splices

12. Splice types

13. Testing reports for weld splice testing

14. For tension piles, provide mill certs for tension rod and couplers

©CoOoNOOGO RGN =

1.06 QUALITY ASSURANCE

A. The work of this Section is specialized. The Contractor performing this work must be a reputable
firm regularly engaged in the design and installation of bored-in piles. The Contractor must have
successfully completed at least five projects of similar size and complexity in this type of
installation. The Contractor must have experience installing and designing bored piles of high
capacity (design capacity of 200 tons per pile in compression and 75 tons in tension or greater),
installation of piles through obstructions and using duplex and non-displacement drilling
techniques, and load testing experience of similar capacity piles. The Contractor must submit
load test results for at least three previous successful micropile load tests from the five projects
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as required above.

B. The Contractor must identify the design consultant and owner for each referenced project for
which this type of work was performed. The Contractor must provide proof to the Engineer of
each project for approval no later than 10 days after Notice to Proceed. Such evidence must
include the name and location of the project, client name and address, and the name and
telephone number of a representative of the consultant and owner for whom the work was
performed and who can attest to successful completion of the work.

C. A project summary must be included for each referenced project. The project summary must
contain the start date and completion date of the project, total contract amount for the bored in
piles and a detailed description of the project, site conditions and subsurface conditions. The
project description must include the nature of the project, details of the bored-in pile design,
installation techniques, total length of bored-in piles installed, design capacity and load test
results, individual length of pile installed, and any other information relevant to demonstrating the
Contractor’s qualifications.

D. Assign an experienced, full-time supervisor who has been in responsible charge of supervising
bored- in pile operations for at least five projects in the last three years. The supervisor must be
present at the work site at all times during bored-in pile operations. Provide written verification of
the supervisor's experience. The qualifications of the supervisor will be subject to review and
approval by the Engineer.

1.07 DESIGN CRITERIA

A. The design of micropiles, including reaction piles for the load testing, shall be based on the
reference show in Part 1 — Reference for the following type of structures:

1. Building and Track structures:

a. Chicago Building Code (CBC), Division 18 Chapter 13-132, with related code
memorandum used to determine allowable stresses for micropile structural
components.

b. American Association of State Highway and Transportation Officials (AASHTO)

Standard Specification 17" Edition, 2005 used to determine geotechnical
capacity, settlement and displacement.

C. Maximum long term settlement including elastic shortening must not exceed 3/4
d. Il\r;lgr;(imum uplift displacement including elastic elongation must not exceed:
1) 1/4 inch for Building structures
2) 1/8 inch for Track structures
2. Bridge structures: lllinois Department of Transportation (IDOT) Bridge Manual
3. For reaction piles for the load testing purposes, the factor of safety of 1.75 may be used,

unless otherwise directed by the Structural Engineer or Geotechnical Engineer.
B. The ultimate strength of splices in the pile casing must be capable of withstanding the actual
unfactored flexural stress times 2.0, except if the flexural stress is from the vehicle collision force
the factor will be 1.0.
C. Design the threaded joint per Part 1 Reference — E.

D. Differential settlement between micropile foundation and other types of foundation in the same
structure must not exceed 1/4 inch.
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E. Design the micropiles with a 5’-0” unsupported length for future excavation below micropile cap.
This need not be considered for the extreme load case with vehicle collision.

PART 2 - PRODUCTS

2.01

2.02

2.03

2.04

2.05

2.06

2.07

CASING

A. Casing shall have physical properties equal to or exceeding API oil field casing Grade N-80, 5CT
N80. Physical properties must be determined by coupon tests of random samples. A letter must
be provided by the supplier verifying the lot-coupon relationship. Drill tooling and methods should
be selected by the Micropile Contractor based on previous experience in the soil and rock
conditions presented at the site. The Contractor must have the casing shop flush-joint threaded in
predetermined lengths.

B. API 5CT Grade N80 casing shall not be spliced with welded joints.
CEMENT

A. Must meet the requirements of ACI 318. Cement furnished must be in paper bags or bulk tanker
and clearly labeled as to type and manufacturer. A sufficient quantity of cement must be stored at
or near the site of the work to ensure that grouting operations will not be delayed by shortage of
cement. The use of bulk cement will be permitted provided the Contractor employs methods of
handling, transportation and storage that are satisfactory to the Engineer.

WATER
A. Must be potable or tested for suitability in grout mixes.
ADMIXTURE

A. Fluidifier/expansion admixture may not be used in the cement grout unless it is approved by the
Engineer.

GROUT

A. A mixture of Portland Cement, admixture and water. Grout must have a strength as specified in
the micropile design drawings but not less than 28-day strength of 5,000 psi when tested in
accordance with ASTM C109. The grout must consist of a neat cement or sand cement mixture of
Type 1, I, 1l or V portland cement conforming to Section 1020 of the IDOT Standard
Specifications. Expansive admixture shall not be used except to seal the encapsulations and
anchorage covers. Admixtures must be able to control bleed, improve flowability, reduce water
content, and retard set may be used if approved by the Engineer. Accelerators and admixtures
containing chlorides are not permitted. Contractor must provide molds and make test cubes (1 set
of 3 cubes or cylinders per micropile), and have compressive strength tests performed by an
approved independent testing laboratory with the results submitted to the Engineer.

REINFORCEMENT

A. Provide bar reinforcement meeting the requirements of Section 03 20 10 ASTM A615, or
continuously threaded in accordance with ASTM A 722.

1. Reinforcement bars do not need to be epoxy coated.

B. Rebar couplers are to be threaded and are to be rated at 1.25 times the yield strength of the rebar
being spliced.

STRUCTURAL STEEL
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2.08

A

All structural steel must conform to Section 05 10 30, unless otherwise noted in the Plans.

1. Structural steel need not be hot dipped galvanized.

PIPE JOINTS

A. Shop threaded joint must be designed per Part 2 Design Criteria — C, or tested per Part 1
Submittal — D (1).

B. Welded splice is not permitted.

PART 3 — EXECUTION

3.01

3.02

3.03

3.04

JOB CONDITIONS

A

The Contractor must, throughout the duration of the construction work, coordinate his work and
cooperate with authorities and other contractors in order to allow ongoing operations to continue
undisturbed throughout the micropile pile program. The Contractor must contain his micropile pile
and grout products, drill cuttings, drilling fluid, and dust, from his operations in such fashion as to
not interfere with adjacent operations.

EXAMINATION

A

Verify that site conditions will support drilling equipment required for pile drilling operations, and
that equipment meets clearance required to install the piles at the proposed locations.

PROTECTION

A

Use a drilling method which will not cause damage to all structures and protect structures near
the work from damage.

During grouting operations, the Contractor must take such precautions as may be necessary to
prevent dust, drill cuttings, equipment exhaust, oil, wash water, and grout from defacing or
damaging any adjacent structure or equipment. Any accidental unforeseen spillage of grout must
be cleared immediately to reduce the possibility of staining existing structures.

Protection must include the covering with plastic sheeting or similar material of all structure walls
near drilling and grouting operations. The Contractor must furnish such pumps as may be
necessary to care for waste water and grout from his operations, and clean up all waste resulting
from his operations.

GENERAL REQUIREMENTS

A

The Contractor must inspect the site to evaluate the conditions affecting the work. No claim for
additional costs will be allowed because of lack of knowledge of any existing conditions
discernible from observation at the site, adjoining property and available sources of information.

The Contractor must fully examine the existing site conditions to ensure that all equipment can
operate without removing or relocating existing utilities, structures or structural members, except
as shown on the plans or approved by the Engineer.

The micropiles shall be designed and installed according to the loads indicated in the Plans. The
Contractor is responsible for determining the required embedment as well as the method of
grouting inside and outside of the piles to obtain the required capacities. In general, the
micropiles shall be designed in accordance with the requirements specified herein and as shown
on the Plans.
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3.05

3.06

All bored-in piles must be installed using a steel casing.

The method of installation must be submitted to the Engineer for review and approval. The
Contractor must not begin work prior to receiving approval from the Engineer. Review by the
Engineer does not constitute a guarantee of acceptable pile installations. Acceptable installation
of piles as shown on the Drawings is the responsibility of the Contractor.

Install micropile by non-vibratory and non-displacement methods. The casing shall be advanced
using duplex drilling or external flush rotary drilling. Drilling and excavation shall be performed in
such a manner to minimize collapse of the hole. Blasting is not permitted.

The geotechnical information to be used for developing construction methods for the bored-in
pilesis shown on the Soil Borings in the Contract Documents.

A permanent casing must be provided and extended through all soil layers above bed rock, and
extended into the foundation bed rock. The pile shall be drilled and socketed into sound dolomite
bedrock, for a length as noted in the drawings and as verified in the calculations as required inthe
contractor’s submittal.

The permanent casing must be fully supported along its length, except where shown otherwise on
the Plans and in intimate contact with the soil or encapsulated in grout, which must be in intimate
contact with the soil.

The minimum bond length for the bored-in piles is shown on the Plans or appropriately designed
based on the unfactored design loads indicated on the Plans. The minimum bond length refers to
the embedment into the bedrock. Actual embedment will depend on conditions encountered in
the field and will be as approved by the Engineer.

Post-grouting of the pile shall be performed if required to meet micropile design capacity. Post
grouting shall consist of pressure grouting the soil and rock around the pile plus the soil and rock
below the tip of the pile. Pressure grouting of the, soil and rock around the pile shall be performed
from within the pile. The Contractor's equipment and methods shall permit him to regrout several
times if necessary to achieve the required capacity. The annular space between the pipe casing
and soil/rock side walls will be completely filled in the finished pile.

EQUIPMENT

A

Drilling equipment must be rotary pneumatic drilling equipment suitably and adequately powered
with sufficient headroom specifications to permit working in the areas where the micropile piles
are to be installed.

The grout plant must be designed to handle the specified material for this type of work. Only
approved equipment must be used.

CONSTRUCTION METHODS

A

Drilling and Excavation:

1. Align the drill casing at the bored-in pile location.

2. Perform drilling for pile installation by rotating or oscillating the drill casing and applying a
static vertical load. Advance the hole using duplex drilling and reverse circulation within
the drillcasing. Perform drilling and excavation in such a manner as to prevent collapse of
the hole. Use of bentonite or polymer slurry is not permitted.

3. If obstructions are encountered during excavation for a pile, progress through them by
means of coring, a tri-cone roller bit, or appropriate timber cutting bit. Use of drop type
impact hammers and blasting are not permitted. Use of a down-the-hole hammer must be
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approved by the Engineer. The vibration level induced by an approved down the-hole
hammer must not exceed the ambient vibration level.

4, Control the procedures and operations so as to not cause undermining, disturbance or
settlement to the adjacent structures or utilities. If any disturbance occurs, halt operation
and modify the equipment and/or procedures so that no further disturbance occurs.
Engineer approval of the modified equipment and/or procedures will be required. Repair
any disturbance to the satisfaction of the Engineer at no additional cost.

5. Control the procedures and operations so as to prevent the soil at the bottom of the hole
from flowing into the hole. Maintain the fluid level inside the hole above the ground water
level at all times during installation and cleaning out. Monitor and record the rate of fluid
flow used to advance the holes.

6. Waste and spoil must be disposed of in an appropriate manner. Deposition of waste and
spoil in local streets, railroad ballast, sewers and/or waterways is not permitted.
7. Do not advance a hole, pressure grout, or post grout near a completed bored-in pile

when such actions may have a harmful effect on the completed unit.

B. Reinforcement and Post Grout Tube Placement: Attach the post grout tube, if required, to the
steel reinforcement. Place steel reinforcement and a post grout tube to the hole.

C. Grout Placement:
1. Place grout by means of a tremie pipe from the bottom of the pile upward so as to avoid
segregation. Maintain the grout level at the top of the pile.
2. Calculate and record the initial volume of grout required filling the hole.
3. Grouting of a pile must be completed on the same day that the pile is drilled.
D. Post Grouting
1. Provide the equipment and materials to perform post grouting. Perform post grouting as

required on the reviewed shop drawings or as directed by the Engineer.

2. Perform post grouting after the grout for the bored-in pile has set.

3. The work consists of pumping grout under pressure into a post grout tube cast into the
pile. The grout will exit the post grout tube one port at a time, with the port being isolated
using a packer system.

4, Record the pressure at which the grout was pumped and the volume pumped through
each port.
E. Construction Tolerance:
1. Install the piles so that the center of each bored-in pile does not vary from the plan

location by more than three inches. Do not allow the bored-in pile to vary from the vertical
or established batter by more than 1/8 inch per foot, as measured aboveground. Any
variation caused by unforeseen conditions needs to be approved by the Engineer.

2. Top elevation of micropile shall be plus 1 inch minus 2 inches from vertical elevation
indicatedon Drawings or where ordered by the Authority.

3. Center of reinforcing steel shall not be more than 3/4 inches from indicated location on
Drawings.

4. If the soil at the pile tip is post grouted, monitor the elevation of the pile top during post

grouting. Do not permit pile uplift to exceed Y4 inch.

F. Pile Acceptance Criteria:

—_

All piles must meet construction tolerance criteria.

2. All piles must be installed in accordance with the dimensions and procedures shown in
the approved submittals and specified herein.
3. All piles must meet the acceptance criteria in Part 3 Pile Load Tests.
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3.07 UNACCEPTABLE MICROPILES

A

Unacceptable micropiles are piles that are rejected by the Engineer because of damage, failure to
advance through obstructions, misallocation, misalignment, or failure to install the pile to the
proper bearing stratum. Submit a written plan of action to the Engineer for approval, showing how
to correct the problem and prevent its reoccurrence. Repair or augment the pile to the satisfaction
of the Engineer to make it acceptable. To mitigate and/or to remedy unaccepted piles, the
Contractor may be required to provide additional piles or supplement piles to meet specified
requirements at no cost to the Engineer.

3.08 PILE LOAD TESTS

A

The Contractor must perform one micropile load test for each foundation micropile type or as
required by the Building Department. These tests are required to verify the adequacy of the
micropile system as installed. A separate test pile is not required at each location, rather a pile
within the group may be selected for testing and if it successfully passes the load test it may be
incorporated into the final pile group. The cost of the load test and the pile for the load test is
incidental to the project Contract.

The Contractor must submit, for review and acceptance by the Engineer, the proposed micropile
load testing procedure. This submittal must be made at least 28 calendar days prior to starting
the load testing.

The micropile load test program proposed by the Contractor must be in conformance with ASTM
D- 1143 Static Load Test Procedure B for all friction piles in compression and the Quick Test
Loading Procedure A for rock bearing compression piles; ASTM D-3689 Procedure B -
Maintained Test for tension piles, except as modified by the City of Chicago Building Code and
herein, and must at a minimum contain the following information:

Type and Accuracy of apparatus for measuring load

Type and Accuracy of apparatus for applying load

Type and Accuracy of apparatus for measuring pile deformation
Type and capacity of the reaction load system

Hydraulic jack calibration report

Micropile Load Test Loading Schedule and Acceptance Criteria

kLN~

The following clarifications shall be used for ASTM D-1143 Quick Test Loading Procedure A:

1. The Structural Engineer who is responsible for the micropile design must determine the
anticipated failure load, but must not be less than 2.0 DL (Design Load).
2. All load time intervals are 15 minutes.

If the capacity of compression piles is only developed by skin friction (or side resistance), it is
acceptable to load test these piles in axial tension for easier testing apparatus setup.

Acceptance Criteria must contain the following items at a minimum:

1. For building structures, use the acceptance criteria as shown in the Chicago Building
Code (CBC) Pile Deep Foundations Code Memorandum.
2. For track and bridge structures:

a. Total vertical movement at top of the pile at the first compression or tension
1.0DL test load does not exceed the maximum allowable movement. The
maximum allowable movement must be determined by the Structural Engineer
based on structural design requirements but no more than the settlement limits in
Design Criteria.

b. Failure does not occur at the anticipated failure load. Failure is defined as pile
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movement exceeding the failure criterion determined using Davisson Method as
specified in AASHTO LRFD 7™ Edition Figure C10.7.3.8.2-1.

3. If the micropile load test fails to meet the design requirements, the Contractor must
determine the cause, and must modify the micropile and/or installation methods and
retest the new system as directed by the Engineer.

3.09 GROUT TESTING

A

H.

During construction, grout mix samples selected at random must be taken daily (six samples per
day) for testing. The Engineer will control sample selection. The Contractor will be responsible for
testing the samples; the cost of testing is deemed to be included in the cost of bored-in piles.

The samples must be molded, cured in a properly constructed curing box supplied by the
Contractor, and tested in accordance with ASTM C109, and must reach a compressive strength
after seven days equal to at least 60 percent of the design strength.

If this requirement is not met, the Contractor must modify the proportions of the mix subject tothe
approval of the Engineer.

The Engineer may also require the Contractor to modify the mix design if an excessive amount of
grout is lost from a pile hole into voids in the in place materials. Materials must be accurately
measured by weight or volume prior to mixing.

Each batch of grout must have the same volume and contain the same whole number of sacks of
cement, unless a modification is approved by the Engineer. Time of mixing must be not less than
three minutes.

If agitated continuously, the grout may be held in the mixer or agitator for a period not exceeding
three hours at temperatures below 70 degrees Fahrenheit and for a period not exceeding two
hours at higher temperatures.

If there is a lapse in pumping of grout, the grout must be recirculated through the pump or through
the mixer drum (or agitator) and pump.

s of grout will not be permitted.

3.10 CLEAN-UP

A

Upon completion of daily grout operations, excess grout in the hoses, mixer and grout pump must
be trapped in a confined section of the construction site and immediately removed off site.

The Contractor must clean up all waste resulting from his operations and restore any damage or
defaced structures to original condition. The site ground must be cleaned and restored to its
original condition.

PART 4 - MEASUREMENT AND PAYMENT

4.01  MEASUREMENT

A

The work of DRILLED MICROPILES shall not be measured for payment.

4.02 PAYMENT

A. No separate payment shall be made for the work covered in this section. Payment for the work of
DRILLED MICROPILES shall be included in the contract lump sum price as shown in the

Schedule of Prices for STRUCTURAL WORK.
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4.03 PAY ITEM ACCOUNT NUMBER

A. Structural Work: 030000

END OF SECTION
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SECTION 31 64 00

DRILLED SHAFTS

PART 1 - GENERAL

1.01  RELATED DOCUMENTS

A

Drawings and general provisions of the Contract, including General and Special Conditions and
Division 01 Specification Sections, apply to this section.

Except as modified herein, the work shall conform to the applicable portions of the IDOT
Standard Specifications, Section 516.

1.02 SUMMARY

A

This section specifies requirements for constructing drilled shafts foundation system. The work
under this Section shall include furnishing all labor, material, tools, equipment and incidentals
necessary to construct drilled shafts, including the excavation and disposal of all material
encountered, both wet and dry, by machine drilling methods to the elevations and diameters as
shown on the drawings or as determined by the Authority; the furnishing and installation of steel
casings and liners, and the removal or grouting in place of same; the use of bentonite slurry to
prevent caving, and the disposal of same; the pumping, bailing, removal and disposal of water
and mud from the excavations; the removing of any abandoned utilities, wooden pilings, or other
obstructions encountered; assisting the Authority in arriving at the final elevations and bell
diameters; the furnishing and placing of concrete, reinforcement and attachment dowel rods in
the shaft excavation; and all other related and collateral work necessary to construct the drilled
shafts.

Related Sections: The following sections contain requirements that relate to this section.

Section 02 16 10 — Monitoring Adjacent Structures During Construction Activity
Section 03 20 10 — Concrete Reinforcement Epoxy Coated

Section 03 30 00 — Cast-in-Place Concrete

Section 31 20 00 — Earth Moving

PN~

1.03  QUALITY ASSURANCE

A

Drilled shafts shall be installed by a Contractor or Subcontractor who specializes in such work
as specified in the IDOT Standard Specifications Section 516.

Do not install buckled, distorted, or otherwise damaged casings. Replace casings damaged
during construction, casings that are not watertight, or casings that are otherwise not in
accordance with the drawings or specifications, at no addition cost to the Authority.

1.04 SUBMITTALS

A

Drilled Shafts

Forty-five (45) days prior to beginning any construction, the Contractor shall submit design
calculations for the steel casing and permanent corrugated metal liner to be used and the
proposed procedure for the installation of all drilled shafts on the project to the Authority. The
calculation and plans shall be signed and sealed by an lllinois licensed Structural Engineer. The
Contractor's procedures shall at all times be subject to the Authority's approval. The contractor’s
process plan shall at a minimum include the following:

1. Permanent and temporary casing and liner installation methods.

2. Drawing of Permanent and temporary casing and liner and elevations relative to soll
strata elevations from soil borings.

3. Concrete pouring methods.

4. Water mitigation plan.
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Equipment to be used and their load charts.

Staging of equipment and materials.

Independent testing lab testing procedures determining bearing capacity for both
cohesive and granular subgrade soils.

Temporary casing grouting and extracting methods.

All other requirements as noted in the general requirements

0. A letter from the Contractor’s Inspector, as noted in 3.09, confirming that they agree
with construction methods.

Noo

S0

The Contractor shall submit to the Authority the concrete mix design, reinforcement material and
reinforcement shop drawings for the drilled shaft construction.

The Contractor shall maintain an excavation log during shaft excavation that includes the
following and submit to the Authority:

1. Description and approximate top and bottom elevation of each soil or rock material
encountered during shaft excavation.

2. Elevations at which seepage or groundwater flow are encountered, and remarks.

3. Changes in the type of tools used for excavation, if any.

The Contractor shall submit test reports from an Authority approved testing service for bearing
capacity to the Authority.

The Contractor shall submit to the Authority the disposal location and proof of proper authority to
dispose of excavated material for the drilled shaft construction.

The Contractor shall submit a copy of the gas test log kept during drilled shaft work to the
Authority.

The Contractor shall submit a drilled shaft report for each drilled shaft to the Authority showing
that the construction tolerances as indicated in the IDOT Standard Specifications Section 516
have been met.

1.05 SPECIAL REQUIREMENTS

A

D.
Drilled Shafts

The elevations shown on the Drawings for the bottoms of the drilled shafts are approximate and
may be raised or lowered as directed by the Authority to obtain satisfactory bearing pressure.
This may require additional reinforcing steel, casings and liners, or it may require cutting of
reinforcing steel. No separate payment will be made for this work if the bottoms of the drilled
shafts are lowered within 5 feet. Any addition over 5 feet will be considered as an extra to the
Contract. Contactor’s field inspector shall retain all boring log documents and refer to the nearby
borings to determine the potential soil conditions near the proposed drilled shaft locations. If
competent soils that meet the required allowable design bearing pressure specified in the
Drawings are encountered during the excavation process above the design elevation and after
review of the boring logs to indicate that competent soils exist below the excavated depth, the
Contractor shall confirm these findings with the Authority. The Contractor may base the drilled
shaft at such elevation under the Approval of the Authority. However, the bottom of drilled shaft
shall be no more than one (1) drilled shaft diameter above the design elevation shown on the
Plans.

The use of explosives will not be permitted for the construction of drilled shafts.

In constructing the drilled shafts, the Contractor may encounter boulders, fill, wooden pilings,
foundations, abandoned utilities, and other obstructions. No separate payment will be made for
removal of any such obstructions and the cost for removing any such obstructions encountered
shall be included in the Contract Price if the delay is within 2 hours. Any additional delay over 2
hours will be considered as an extra to the Contract.

The Contractor shall be responsible for positively identifying the location and extent of all
31 64 00-2

CDOT Project No. D-1-209 State/Lake Loop Elevated Station



existing utilities before the start of the excavation.

All materials and equipment necessary to perform the work required for successful completion
of any drilled shaft work in accordance with these specifications shall be on the job site of this
Contract before any work may be started.

The Contractor shall monitor settlement of adjacent structures during drilled shaft drilling
operations per Specification Section 02 16 10, Monitoring Adjacent Structures During
Construction Activity.

Where shown on the Drawings, permanent casing shall be provided.

Corrugated metal liners shall be provided for all drilled shafts. Corrugated liners may be
delivered in any convenient sections with sections connected in accordance with manufacturer’s
instructions.

The Contractor shall inspect the project site for overhead clearance constraints and make
appropriate adjustments in the work plan to accommodate any constraints.

PART 2 — PRODUCTS

2.01  CONCRETE

A

Concrete shall conform to Section 03 30 00, Cast-in-Place Concrete.

2.02 REINFORCEMENT BARS

A

Material for the reinforcement bars, Grade 60, shall conform to the requirements of Section 03
20 10, Concrete Reinforcement Epoxy Coated, or as modified herein. Reinforcement bars in the
drilled shaft may be plain bars except bars from the drilled shaft to the pedestal shall be epoxy.
Vertical reinforcement shall be full length of the drilled shafts as shown on the Drawings. If the
bottoms of the drilled shafts are lowered, as directed by the Authority, additional reinforcement
bars shall be added. The vertical reinforcement up to and including No. 11 bars may be
extended by lapping or spliced with Class A tension splice. The cost of adding additional
reinforcement will not be paid for separately if the bottom of the drilled shaft is lowered within 5
feet. Any addition over 5 feet will be considered as an extra to the Contract. In the event of over
drill, the bottom of the reinforcement shall be no more than one shaft diameter of the drilled
shaft above the bottom of the drilled shaft, but no more than 3 feet in any case.

2.03 TEMPORARY AND PERMANENT STEEL CASINGS

A

Temporary and permanent steel casings shall conform to the requirements of ASTM A 252
Grade 2, produced by electric seam, butt, or spiral welding.

2.04 PERMANENT CORRUGATED METAL LINERS

A

Corrugated metal liners shall conform to the requirements of ASTM A929.

PART 3 — EXECUTION

3.01 GENERAL CONSTRUCTION REQUIREMENTS

A

B.
Drilled Shafts

Each drilled shaft shall be constructed at the location shown on the Drawings or as directed by
the Authority. The maximum allowable variation of the center at the top of any drilled shaft from
required location shall not be greater than 2 inches. Any deviation greater than herein specified
shall be corrected by the Contractor at no additional cost to the Authority.

The drilled shafts shall be plumb. Any deviation from the vertical at the bottom of the drilled shaft
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shall not exceed 1 percent of the drilled shaft length or 3 inches, whichever is the smaller value.
Any deviation from the vertical greater than herein specified shall be corrected by the Contractor
at no additional cost to the Authority before any reinforcement steel and concrete are placed.

No drilled shaft excavation shall be made in embankment material in an uncased condition.

The drilled shafts shall be excavated to the lines and limits shown on the Drawings or as
directed by the Authority. Any unauthorized excavation made outside the established lines and
limits shall be filled with concrete and abandoned at no additional cost to the Authority for either
the unauthorized excavation or the concrete.

The bottoms of the drilled shafts shall be cut to a level firm surface, cleaned of any soft, loose or
extraneous materials and maintained dry for inspection purposes and for the placing of
reinforcement steel and concrete. Concrete shall not be placed in any excavation until the
bottom has been inspected by an independent approved testing agency approved by the
Authority and certified as being satisfactory for carrying the design loads. Testing shall be
included in the Contractor’s bid price.

Once the excavation has started for any drilled shaft, the work of that drilled shaft shall be
carried on continuously, 24 hours a day, including Saturdays, Sundays and Holidays, until the
drilled shaft has been completed all at no additional cost to the Authority. If at any time, work on
any drilled shaft is not continuous for any reason not approved by the Authority, any and all
casings which have been installed in the drilled shaft for any reason shall be left in place and
backgrouted immediately at the Contractor's expense.

Any drilled shaft found to be deficient and unsuitable shall be repaired or replaced in a manner
satisfactory to the Authority at the Contractor's expense.

Excavated material shall be considered surplus and shall be removed and disposed of by the
Contractor at the Contractor's expense. The manner and location of disposal shall be
determined by the Contractor and shall be subject to the approval of the Authority. The
Contractor shall furnish to the Authority satisfactory evidence that he has proper authority for the
disposal (See Section 31 20 00 — Earth Moving).

Drilled shafts shall be checked for eccentricity by the Contractor at the top and bottom prior to
the placement of the reinforcement steel and concrete. Concrete shall not be placed until each
excavation has been approved by the Authority or their appointed designee.

3.02 TEMPORARY CASINGS

A

Drilled Shafts

The Contractor shall install a temporary steel casing at each drilled shaft location that extends
from ground surface into sufficiently stable soils to prevent caving of soil into the excavation.
The casing shall be of ample strength to withstand handling stresses, the pressure of the
surrounding soil materials, and shall be water tight. The inside diameter of the steel casing used
for this purpose shall be greater than the nominal diameter of the drilled shaft as shown on the
drawings, and the wall thickness, diameter and length shall be approved by the Authority.

If additional casings are not required to prevent caving, the drilled shafts may be drilled without
the use of additional casings. However, after drilling is completed, the Contractor shall install
casings for the protection of personnel working in the drilled shafts or for use during the
placement of reinforcement steel and concrete, if necessary. Whenever personnel are required
to enter the drilled shaft, temporary protective casings shall be used and there shall be
adequate provisions for fresh air, light and protection from falling objects and toxic gases.
Operation of harmful gas-producing equipment in the drilled shaft shall be prohibited.

When casing is to be removed during placement of grout or lean concrete, the lower end of the
casing shall be at least 5 feet below the top surface of the concrete to insure that the concrete
will have sufficient pressure at the bottom of the casing to prevent any earth from coming in from
the sides and mixing with the concrete or reducing the diameter of the drilled shaft and to insure
that the concrete will be pressed tightly against the earth.
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D. Furthermore, if in the opinion of the Authority, the removal of temporary casings will endanger
the excavation or the concrete or existing adjacent structures, or methane or other explosive or
noxious gases are encountered, the entire temporary casing, or some portion thereof, shall be
left in place. If this is the case, the annular space between the casing and the surrounding soil
shall be pressure grouted or filled by a method approved by the Authority.

3.03 PERMANENT CASINGS

A. The Contractor shall install permanent casings where called for on the Drawings. Generally
speaking, permanent casings are to be provided by the contractor when near adjacent tracks,
properties, sidewalks, streets, utilities, shallow foundations, both temporary and permanent. If
permanent casings are not called for on the Drawings, the Contractor shall determine if the
proposed drilled shafts require permanent casings by assuming an influence envelope at a 1:1
slope from the top of the first clay layer to the bottom of an existing foundation, utility elevation,
or bottom of track ties; if an existing foundation, major utility, or tracks falls within this
envelope, the proposed drilled shaft shall be considered adjacent to an existing
structure/utilities/track and permanent casings shall be provided. The casing shall extend from
ground surface into sufficiently stable soils and be of ample strength to withstand handling and
installation and dewatering stresses, the pressure of the surrounding soil materials, and shall be
water tight. The liner shall be of ample strength to withstand handling and dewatering stresses,
the pressure of the concrete, and shall be watertight.

B. The minimum wall thickness for the permanent casing shall be as required to resist the stresses,
as determined by the Contractor, but shall be a minimum of 4" thick or 0.0075 of the diameter
of the drilled shaft, whichever is larger.

C. The wall thickness, diameter and length shall be approved by the Authority.
3.04 CONCRETE REINFORCEMENT

A. Reinforcement shall be installed as shown on the Drawings. The Contractor shall provide
suitable supports or spacers for holding and aligning the reinforcement away from the walls of
the drilled shaft excavation, so as to keep the reinforcement securely in proper position during
concreting operations.

3.05 WATER CONTROL

A. The Contractor shall protect all drilled shaft excavations against surface and rain water and
against water which may enter from sides or bottom of the excavation. In the event that quick
sand, running material, water-bearing strata, or other materials are encountered which cannot
be excluded by means of conventional lagging, lining or casing, the Contractor shall perform
such work as necessary to seal off such material in a manner approved by the Authority at no
additional cost to Authority.

B. Pumping of water is allowed and shall be limited to a total of approximately 900 gallons.
Pumping of the water shall follow the requirements of Section 3.05 (C) and (D). Extreme caution
shall be used to prevent an unbalanced water head from causing a “blowout”, bottom heave, or
“quick” condition that could disturb the proposed bearing stratum or surrounding soil strata. If the
water to be pumped exceeds the stipulated 900 gallons and the standing water elevation is 6
inches above the bottom of the drilled shaft, concrete shall be placed under water using the
tremie method. The tremie pipe shall always be kept well below the water/concrete interface
during concreting. The tremie pipe and hopper connections shall be watertight and in clean
condition to permit free flow of the concrete.

C. When pumping, the Contractor shall provide a settling basin system which is capable of
removing approximately 90% of the sediments. All pumping shall flow through the system prior
to being disposed of into the sewer systems. The Contractor shall provide and operate all
equipment necessary to pump and remove all water that may be encountered in the
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construction of the drilled shafts. No additional payment will be made for installing and operating
the pumping and settling basin systems and equipment.

Immediately after the excavation has passed inspection and the installation of the reinforcement
steel has been approved by the Authority or their appointed designee, any pumping of water
from the excavation shall be stopped. If the flow of water into the excavation has stopped or is
slight enough in the opinion of the Authority that no damage will be done to the concrete, the
excavation shall be filled with concrete following the method described in concrete placement
for dry excavation.

If in the opinion of the Authority the flow of water is considerable, the water shall be allowed to
flow freely into the excavation. When the water level has ceased to rise, concrete shall be
placed in the excavation by use of the tremie method.

Where water cannot be removed from drilled shaft excavation and water is permitted to rise in
the drilled shaft and concrete is placed under water, the Contractor shall perform either core
borings or other accepted method of exploration satisfactory to the Authority to insure that a
satisfactory drilled shaft has been constructed. To insure that a satisfactory drilled shaft will be
constructed the drilled soil shall be tested immediately upon removal as it approaches the
bottom of drilled shaft elevation indicated in the Plans. Tests performed on soil that have been
sitting under water for an extended period of time (> 30 min) are not allowed and shall not be
deemed valid.

3.06 CONCRETE PLACEMENT FOR DRY EXCAVATION

A

Concrete shall be deposited in accordance with Articles 503.07 and 516.06 (a) of the IDOT
Standard Specifications.

3.07 CONCRETE PLACEMENT TREMIE METHOD

A

Tremied concrete shall be placed in accordance with Articles 503.07 and 503.08 of the IDOT
Standard Specifications, except as modified herein.

The bottom of the tremie shall extend to within a foot of the bottom of the excavation. The tremie
shall be withdrawn as the concrete is placed, but the bottom of the tremie shall always be at
least 2 feet below the top of the concrete. The method of placing the concrete shall be subject to
the approval of the Authority at all times, and the method used shall be one that provides a
continuous flow with no segregation of the concrete materials.

Wherever tremie concrete is necessary, casing shall not be removed. Once placing of the
concrete has started, no pumping of any kind shall be allowed.

3.08 SAFETY

A

Drilled Shafts

In the event that methane or other explosive or noxious gases are encountered, the Contractor
shall make suitable tests for gases at each excavation at the start and end of each shift and at
such other times as he deems necessary or as the Authority may direct. If the presence of a
noxious or explosive gas is indicated, work shall be discontinued immediately, the Authority
notified, and work shall not resume at said location until the necessary safety measures have
been taken and further tests indicate the absence of any noxious or explosive gas. A log
recording the location, date, time and findings of all gas tests shall be maintained by the
Contractor and copies in duplicate shall be furnished to the Authority. All such testing shall be
done at the Contractor's expense.

The Contractor shall provide and operate an approved ventilation system for supplying fresh air
and exhausting foul air and gases for the excavations. All safety equipment required by OSHA
for the workmen, such as safety harnesses and gas detectors shall be on the job site at all
times.
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C. Suitable, safe, weather resistant, water and explosive proof electric lamps shall be provided by
the Contractor for illumination of the excavation at all times.

D. The Contractor shall provide and operate an approved safety harness and protective temporary
steel casings to be used in conjunction with the lowering of personnel into an excavation. A test
for gas shall be made prior to lowering any personnel into the excavation. Personnel entering an
excavation shall be confined space entry trained and qualified.

E. The Contractor shall provide a safety plan which includes rescue and extraction procedures.
3.09 SAMPLING AND TESTING

A. Contractor's soil testing laboratory shall conduct the following tests and inspections of drilled
shaft operations, and interpret tests. Inspection shall take the form of full-time inspection of
drilled shaft operations. In addition, review and comment on the construction methods,
equipment, and other pertinent construction details as furnished by the Contractor. Determine if
temporary liners are required for drilled shaft excavation and soil content in the pumped water
from the drilled shaft excavation. Submit daily reports.

1. Review the Contractor's proposed drilled shaft installation methods, sequences,
procedures and equipment.

2. On a full-time basis visually inspect the installation of each drilled shaft including visual
inspection of the bottom of each drilled shaft.

3. Verify the specified bearing capacity of each drilled shaft with the following tests.
a. Sampling and Testing: Take undisturbed sample and test utilizing unconfined

compression test ASTM D2166, of bearing materials at the drilled shaft bottom
for each drilled shaft.

4, Provide direction to Contractor as to specific final bearing elevation at each drilled shaft
location and /or necessity for additional shaft excavation.

5. Visually inspect and test samples of water being pumped from drilled shaft as to solids
content.

6. Observe, record, and report the Contractor's locational and plumb tolerance
measurements, and the final elevations of the bottom and top of the completed drilled
shafts.

B. Contractor's Concrete Testing Laboratory: Perform full-time inspection of drilled shaft concrete

and reinforcing installation and conduct the following tests and inspections during construction.

1. Inspection of Concrete and Reinforcing Placement: Provide continuous visual inspection
of reinforcing site fabrication and installation, and concrete placement including
verification of laitance removal at the top of the drilled shafts.

2. Compression Tests: Perform tests for each 50 cu.yd. of concrete, or fraction thereof,
but not less than 1 set of cylinders for each drilled shaft. Make 4 standard 6" x 12"
cylinders and test in accordance with ASTM C 31 and ASTM C 39. Test 1 cylinder at
the age of 7 days and 2 cylinders at the age of 28 days. Keep 1 cylinder in reserve for
56-days test if 28 day test does not meet requirements. Only 1 set of tests shall be
made from any one batch of concrete and all 4 cylinders shall be made from the same
batch. All cylinders shall be cured in the laboratory. Reports of cylinder tests shall state
the location of the pour in the drilled shaft, laboratory or site curing, compression
strength, type of fracture, age at testing, concrete supplier, mix specification strength
and any other pertinent information, together with a statement as to whether this
concrete complies with the specifications.

3. Slump Tests: ASTM C 143. Perform tests for every set of cylinders cast in accordance
with Section 3.09 B (2).
4, Air Content Test: ASTM C 173. Perform tests for every set of cylinders cast in

accordance with Section 3.09 B (2).
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3.10 BELLS
A. Drilled shaft bells are to be excavated to the lines and limits shown on the Drawings or directed
by the Authority. Any unauthorized excavation made outside the established lines and limits
shall be filled with concrete at no additional cost to the Authority for either the unauthorized
excavation or the concrete. The bottom of the bells shall be level and shall be cleaned
immediately before concrete is poured. All mud, water, or any other loose material shall be
completely removed to the satisfaction of the Authority.
PART 4 — MEASUREMENT AND PAYMENT
401 MEASUREMENT
A. The work of DRILLED SHAFTS shall not be measured for payment.
402 PAYMENT

A. No separate payment shall be made for the work covered in this section. Payment for the work of
DRILLED SHAFTS shall be included in the contract lump sum price as shown in the Schedule of
Prices for STRUCTURAL WORK.
4.03 PAY ITEM ACCOUNT NUMBER

A. Structural Work: 030000

END OF SECTION
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SECTION 32 11 16

SUB-BASE GRANULAR MATERIAL, TYPE B

PART 1 - GENERAL

1.01 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including Book 1 Terms and Conditions for

Construction, Book 2 Instructions and Execution Documents, Additional Special Conditions
and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY
A. This Section specifies requirements for SUB-BASE GRANULAR MATERIAL, TYPE B. The
work under this Section will include furnishing all labor, materials, tools, and equipment
required to furnish, place and compact sub-base granular material, Type B on a prepared

subgrade.

B. Except as modified herein, the work will conform to the applicable portions of the Standard
Specifications (IDOT), Section 311, at locations shown on the Drawings and as directed by
the Commissioner. C. Related Sections:

1. Section 31 23 13: Subgrade Preparation.
2. Section 32 16 21: Concrete Curbs, Gutters and Walks.
1.03 REFERENCES

A. lllinois Department of Transportation (IDOT) Standard Specifications for Road and Bridge
Construction, latest edition.

PART 2 - PRODUCTS

2.01 GENERAL REQUIREMENTS:

A. The material must be coarse aggregate having a CA-6 gradation conforming to Article 1004
of the Standard Specifications except as herein modified.

SUB-BASE GRANULAR MATERIAL, TYPE B 3211 16-1
CDOT Project No. D-1-209 State/Lake Loop Elevated Station



PART 3 - EXECUTION

3.01 SUB-BASE GRANULAR MATERIAL

A. It is understood that a certain amount of sub-base granular material, may be displaced into
the existing soil when the material is placed and compacted; however, any such material will
not be measured for payment and the cost thereof considered incidental to this item Conform
to IDOT Standard Specifications for Road and Bridge Construction.

B. The sub-base granular material must not be placed on a wet subgrade or a subgrade rutted
by the Contractors equipment. The Contractor will be required to drain off all rainfall as rapidly
as possible and maintain the subgrade in a dry, smooth, and compacted condition until the
granular material is placed.

C. The sub-base granular material must be placed and compacted according to Article 311.05
of the Standard Specifications.

PART 4 - MEASUREMENT AND PAYMENT

4.01 MEASUREMENT

A. The Work of SUB-BASE GRANULAR MATERIAL, TYPE B will not be measured for payment.
4.02 PAYMENT

A. No separate payment will be made for the work covered in this section. Payment for the Work

of SUB-BASE GRANULAR MATERIAL, TYPE B will be included in the contract lump sum
price as shown in the Schedule of Prices for CIVIL WORK.

4.03 PAY ITEM ACCOUNT NUMBER

A CIVIL WORK: 020000

END OF SECTION 32 11 16
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SECTION 32 12 16

ASPHALT PAVEMENT

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including Book 1 Terms and Conditions for
Construction, Book 2 Instructions and Execution Documents, Additional Special Conditions and
Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY
A. This Section includes requirements for Hot Mix Asphalt (HMA) Pavements as required for
proposed roadway binder and surface courses proposed with the project improvements.
1.03 RELATED SECTIONS
A.  Section 01 55 26 — Traffic Control.
1.04 REFERENCES *

A. CDOT Rules and Regulations for Construction in the Public Way (CDOT Specifications), January
2019.

B. IDOT Standard Specifications for Road and Bridge Construction (SSRBC), latest edition.

*In the event of a conflict between CDOT and IDOT Specifications in this Section, CDOT
Specifications shall govern.
1.05 MATERIAL TESTING, INSPECTIONS, AND SUBMITTALS

A. All materials and workmanship are subject to inspections, testing, and approval by the
Commissioner.

B. Unless otherwise designated by the Commissioner, all tests must be conducted to current CDOT
standards.

C. Provide 100% quality control (QC) independent of said contractor for all field testing in accordance
with CDOT and IDOT Standards. The contractor is responsible for notifying CDOT Commissioner
no later than 2pm on the day previous to the asphalt placement. All provisions required for tests,
samples and inspections are considered incidental to the Work and no additional payment is
allowed.
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D. Failure of the Contractor to pass required tests and inspections is grounds for rejection of the
Work. All rejected Work is subject to removal or other corrective actions as directed by the
Commissioner.

1.06 QUALITY ASSURANCE

C. Comply with CDOT Specifications for all work within public right-of-way, IDOT Article 1030.05 for
QC/QA, and IDOT Bureau of Local Roads and Streets LR1030-2 — Local Quality
Assurance/Quality Management QC/QA. In the event that a conflict exists between this Section
and the CDOT Specifications, CDOT Specifications govern. Work, which is not within CDOT
jurisdiction, must be coordinated with the agency having jurisdiction to ensure compliance with
applicable standards and permit requirements. The Contractor is responsible for forwarding
copies of correspondence to the Commissioner for proof of coordination and compliance with
CDOT and other agency regulations.

A. Material Tickets

1. Deliver to the Commissioner, at the time of delivery, a weight ticket for all material delivered
signed by a Certified Public Weighmaster indicating the net weight or volume and mix or
type of material being delivered.

D. LR1030-2

State of lllinois
DEPARTMENT OF TRANSPORTATION Bureau of Local Roads & Streets SPECIAL PROVISION FOR
LOCAL QUALITY ASSURANCE/ QUALITY MANAGEMENT QC/QA Effective: January 1, 2022

Replace the first five paragraphs of Article 1030.06 of the Standard Specifications with the following:

“1030.06 Quality Management Program. The Quality Management Program (QMP) will be Quality Control /
Quality Assurance (QC/QA) according to the following.”

Delete Article 1030.06(d)(1) of the Standard Specifications.
Revise Article 1030.09(g)(3) of the Standard Specifications to read:

“(3) If core testing is the density verification method, the Contractor shall provide personnel and
equipment to collect density verification cores for the Engineer. Core locations will be
determined by the Engineer following the document “Hot-Mix Asphalt QC/QA Procedure for
Determining Random Density Locations” at density verification intervals defined in Article
1030.09(b). After the Engineer identifies a density verification location and prior to opening to
traffic, the Contractor shall cut a 4 in. (100 mm) diameter core. With the approval of the
Engineer, the cores may be cut at a later time.”

Revise Article 1030.09(h)(2) of the Standard Specifications to read:
“ (2) After final rolling and prior to paving subsequent lifts, the Engineer will identify the random

density verification test locations. Cores or nuclear density gauge testing will be used for
density verification. The method used for density verification will be as selected below.
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Density Verification Method

Cores

z Nuclear Density Gauge (Correlated when
paving = 3,000 tons per mixture)

Density verification test locations will be determined according to the document “HotMix
Asphalt QC/QA Procedure for Determining Random Density Locations”. The density testing
interval for paving wider than or equal to 3 ft (1 m) will be 0.5 miles (800 m) for lift thicknesses
of 3 in. (75 mm) or less and 0.2 miles (320 m) for lift thicknesses greater than 3 in. (75 mm).
The density testing interval for paving less than 3 ft (1 m) wide will be 1 mile (1,600 m). If a
day’s paving will be less than the prescribed density testing interval, the length of the day’s
paving will be the interval for that day. The density testing interval for mixtures used for
patching will be 50 patches with a minimum of one test per mixture per project.

If core testing is the density verification method, the Engineer will witness the Contractor coring,
and secure and take possession of all density samples at the density verification locations.
The Engineer will test the cores collected by the Contractor for density according to lllinois
Modified AASHTO T 166 or AASHTO T 275.

If nuclear density gauge testing is the density verification method, the Engineer will conduct
nuclear density gauge tests. The Engineer will follow the density testing procedure detailed in
the document “lllinois Modified ASTM D 2950, Standard Test Method for Density of Bituminous
Concrete In-Place by Nuclear Method”.

A density verification test will be the result of a single core or the average of the nuclear density
tests at one location. The results of each density test must be within acceptable limits. The
Engineer will promptly notify the Contractor of observed deficiencies.”

Revise the seventh paragraph and all subsequent paragraphs in Section D. of the document “Hot-Mix
Asphalt QC/QA Initial Daily Plant and Random Samples” to read:

“Mixtures shall be sampled from the truck at the plant by the Contractor following the same
procedure used to collect QC mixture samples (Section A). This process will be withessed by
the Engineer who will take custody of the verification sample. Each sample bag with a
verification mixture sample will be secured by the Engineer using a locking ID tag. Sample
boxes containing the verification mixture sample will be sealed/taped by the Engineer using a
security ID label.”
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PART 2 - PRODUCTS

2.01 AGGREGATE

A.  Aggregate materials must be coarse aggregate consisting of mechanically crushed stone or
mechanically crushed concrete, and must meet the requirements of Section 1004 of the SSRBC.
Material must have a pH range between 7.5 and 10 and be non-corrosive.

The material shall be according to Section 1004.04 of the Standard Specifications except for the
following:

Reclaimed Asphalt Pavement (RAP) may be blended with gravel, crushed gravel, crushed stone,
crushed concrete, or crushed sand stone. The RAP materials shall be crushed and screened.
Unprocessed RAP grindings will not be permitted. The RAP shall be uniformly graded and shall
pass the 1.0 in. (25 mm) screen. When RAP is blended with any of the coarse aggregate listed
above, the blending shall be done mechanically with calibrated feeders. The feeders shall have
an accuracy of + 2.0 percent of the actual quantity of material delivered. The final blended product
shall not contain more than 40 percent by weight RAP.

B. Gradation of aggregates.

1. Aggregate for Sub-Base Course-Type B, Aggregate Base Course, and Temporary Stone
Fill must be gradation CA-6.
2. Aggregate for Sub-Base Course-Type A must be gradation CA-6.

2.02 HOT MIX ASPHALT

A. Hot Mix Asphalt (HMA), Reclaimed Asphalt Pavement (RAP) (D-1), and Reclaimed Asphalt
Shingles (RAS) (D-1) mix selections are to conform to mixes as described in the latest CDOT and
IDOT requirements as noted on the drawings, or as directed by the Commissioner.

B. HMA materials are to conform to Section 406, 1030, and 1031 of the SSRBC.
C. HMA base course must conform to the requirements of Section 355 of the SSRBC.

D. Gradation: The fine aggregate gradation for all HMA shall be FA1, FA 2, FA 20, FA 21 or FA 22.
When Reclaimed Asphalt Pavement (RAP) is incorporated in the HMA design, the use of FA 21
Gradation will not be permitted.

2.03 PRIME AND TACK COATS

A. Bituminous material for prime and tack coat must conform to the requirements of Section 1032 of
the SSRBC concerning Liquid Asphalt.

1. Prime coat material for application over aggregate base courses must be Grade MC30.

2. Tack coat for application over concrete or bituminous base courses must be Grade SS-1,
unless directed otherwise by the Commissioner.

3. Aggregate materials for prime or tack coats for streets open to traffic must be limestone or
granite screenings free from dust and conforming to the requirements of Section 1003.03
of the SSRBC. Aggregate materials for tack coat must be gradation FA-1, FA-2 or FA-3.
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2.04

A

REFLECTIVE CRACK CONTROL TREATMENT

Reflective crack control materials must conform to the requirements of Section 443 of the SSRBC
for System A.

PART 3 - EXECUTION

3.01

A.

B.

C.

3.02

C.

GENERAL

If the limits of excavation of the trench width and/or the edge of the cut lines are exceeded during
excavation, the restoration limits must be extended to include the additional widths.

In order to assure a straight-line edge restoration, the Commissioner may extend the width of the
pavement removal and restoration to the extent that may be deemed necessary to satisfy the
intent of this Section.

Plating of Unattended Excavations

1 All unattended openings in streets, alleys, and driveways necessitated by the work under
this contract, must be covered with steel plates of adequate thickness to provide protection
to both vehicular and/or pedestrian traffic.

2. Steel plate(s) subjected to vehicular traffic must be of a sufficient thickness to support
AASHTO HS-20 traffic loadings without movement, and be secured to the pavement
surface to prevent rocking or movement which could expose the excavation. When steel
plates are to be left in place beyond normal working hours and in areas subjected to
pedestrian traffic, a bituminous ramp is to be provided around the perimeter of the plate(s),
to provide a smooth transition between surface of the plate(s) and the surrounding
pavement, unless directed otherwise by the Commissioner.

3. Plating of openings is not intended as a substitution for providing traffic control, which must
be provided in accordance with Section 015526.

TEMPORARY PAVEMENT

Provide temporary pavement where specified and as directed by the Commissioner. Temporary
pavements must consist of HMA binder or crushed stone fill, as directed by the Commissioner.

In placing and compacting the crushed stone fill, the Contractor must conform to the applicable
requirements of Section 351 of the SSRBC, except that the crushed stone surface fill must be
compacted to the degree required to maintain the safe passage of vehicular and pedestrian traffic.

Maintain the temporary pavement in a passable and safe condition for traffic and surface
drainage.

Fill sidewalk areas disturbed by construction with compacted crushed stone fill and grade to
provide safe passage for pedestrian traffic. The thickness of the compacted crushed stone fill is
to be 4-inches, unless otherwise directed by the Commissioner.

The Commissioner will be the sole judge as to when compaction densities, required herein, have
been obtained.
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F. Surface Treatment of Temporary Pavement

1. Apply prime coat to temporary aggregate surface in accordance with the requirements of
Section 406.05 of the SSRBC, except as modified herein. Before placing the Bituminous
Material Prime Coat, the base must be compacted and cleaned of all dirt and foreign
material. The bituminous material for the tack coat must be applied uniformly at the rate
of 0.10 to 0.25 gal per sq. yd. The exact rate will be specified by the Commissioner.
Bituminous material must not be placed on wet surfaces.

2. Apply Va-inch thick uniform layer of aggregate screening over the asphalt treated surface.

G. HMA temporary surfacing will be placed only at locations as directed by the Commissioner.
Temporary bituminous pavement must not exceed 3-inches in thickness, unless directed
otherwise by the Commissioner.

3.03 SURFACE MILLING

A.  Where restoration is shown on the Drawings, is specified, or is directed by the Commissioner, the
existing pavement surface is to be removed to a sufficient depth to accommodate resurfacing the
pavement with HMA Surface Course, HMA Binder Course and/or Leveling Binder Course, as
specified in the pavement restoration note on the drawings, or as directed by the Commissioner.
All pavement restoration including but not limited to HMA / final bituminous surface course and
permanent pavement markings must be completed within seven (7) days of commencing milling
operation.

1. When the vertical differential between the milled pavement surface and adjacent pavement
exceeds 2Vi-inches, a stepped milled wedge longitudinal joint must be provided. Each
step is to be a minimum of 9-inches in width for each 1-inch in differential height.

B. The machine used for surface removal must be a self-propelled milling machine capable of
planning and cutting the existing surface and depositing the cuttings into a windrow or loading
directly into trucks.

C. The machine must be capable of removing, in one pass, a layer of bituminous or portland cement
concrete material of at least 6 feet in width.

D. The machine must be capable of accurately and automatically establishing profile grades by
referencing from either the existing pavement, or from an independent grade control to provide a
milled surface with a tolerance of 3/16-inch in 10 feet when checked with a 10 feet straight edge.

E. Remove the excess material from the surface without permitting dust from the operation to escape
into the air.

F. The temperature at which the Work is performed, the nature, the condition of the equipment, and
the manner of performing the Work must be such that the milled surface must not be, gouged,
shaved, or otherwise damaged by the milling operation.

G. Make sufficient cutting passes so that all irregularities or high spots are eliminated to the
satisfaction of the Commissioner.

H. Remove the pavement to the required depth adjacent to structures such as drainage castings and
utility covers using machine or hand methods in a manner satisfactory to the Commissioner.
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1. Provide a temporary bituminous ramp around utility structures where directed by the
Commissioner.

l. The Contractor is responsible for the disposal of all milled materials off of the Site, unless
otherwise directed by the Commissioner.

1. After cold milling a traffic lane, the pavement must be swept by a mechanical broom to
prevent re-compaction of the cuttings onto the pavement. All loose material must be
removed from the roadway to the satisfaction of the Commissioner. Temporary ramps are
to be provided at butt joints between milled and existing pavements on both the approach
and departure ends.

J. Removed bituminous and Portland cement concrete materials are to be removed from the site
and taken to a recycling facility.

3.04 HOT MIX ASPHALT PAVEMENT
A.  Sub-base Preparation

1. Construct sub-base in accordance with the requirements of Section 311 of the SSRBC, to
match the existing pavement cross-section, to the lines and grades shown on the
Drawings, or as established by the Commissioner.

B. Aggregate Base Course

1. Add water to the material during compaction only when it is necessary to increase the
percentage of moisture to obtain the required density.

C. Tack and Prime Coats

1 Apply tack coat to all prepared aggregate base course in accordance with the requirements
of Section 406.05(b) (2) of the SSRBC, except as modified herein. Before placing the
Bituminous Material Tack Coat, the base must be compacted and cleaned of all dirt and
foreign material. The bituminous material for the tack coat must be applied uniformly at
the rate of 0.10 to 0.25 gal per sq. yd. The exact rate will be specified by the Commissioner.
Bituminous material must not be placed on wet surfaces.

2. Apply prime coat to prepared bituminous or concrete base course in accordance with the
requirements of Section 406.05(b) (1) of the SSRBC. Before placing the Bituminous
Material Prime Coat, the base must be cleaned of all dust, dirt and foreign material. The
bituminous material must be applied uniformly at the rate of
0.05 to 0.10 gal per sq. yd. The exact rate will be specified by the Commissioner.
Bituminous material must not be placed on wet surfaces.

3. When the road is to be kept open to traffic, the tack or prime coat (except emulsion type)
must be placed not less than 1 hour in advance of the placement of HMA and no tack or
prime coat may be placed more than 5 days in advance of the placement of

HMA.

4. When the road is closed to thru traffic, non-Emulsion type prime may be placed no more
than 5 days in advance of the placement of HMA.

5. When directed by the Commissioner, the tack or prime coat must be covered immediately
following its application with fine aggregate mechanically spread at a uniform rate of 2 to 4
Ibs. per sq. yd.

6. “Fresh Oil” signs must be posted at all ingresses to primed surfaces.
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Bituminous Wearing Course

1. Construct HMA binder course and HMA surface course as noted in the pavement
restoration note on the Drawings, and HMA temporary surfacing as directed by the
Commissioner, in accordance with the IDOT requirements of Section 406 of the SSRBC.

2. Unless otherwise directed by the Commissioner, where the existing bituminous thickness
over a concrete or brick base is less than the combined proposed level binder and surface
course thickness, reduce the thickness of the level binder course. If the reduced thickness
of the level binder course is less than %-Inch omit the binder course and modify the
thickness of the surface course.

3. Surface course and binder course mixtures must be placed on a dry, clean base and when
weather conditions are suitable. In the event of a sudden rain, loading additional trucks
must immediately stop whether it is from the plant or storage bins. Materials in transit will
be permitted to be laid at the Contractor’s risk providing the pavement is free of standing
water and the proper temperature of the asphaltic mix is maintained. Approval to unload
the trucks in transit in no way relaxes the requirements for quality, density or smoothness
of the bituminous mixture being placed.

4, A preset grade reference device, i.e. 30 foot skid with electronic grading sensors, traveling
on the adjacent pavement must be used for surface course placement.

5. Any foreign material on the existing surface must be removed to the satisfaction of the
Commissioner before the surface course is placed.

6. In no case may the speed of the paver exceed 35 - feet per minute or as directed by the
Commissioner.
7. “Flow Boys” must be used at all locations where vertical clearance precludes the use of

normal dump trucks. The use of “Flow Boys” is considered incidental to the various HMA
pay items and no additional payment will be made.

8. The Contractor must protect all sections of newly compacted surface courses from traffic
until they have hardened to the satisfaction of the Commissioner.
9. Surface Tests must be made in accordance with applicable portions of 406.11 of the

SSRBC. The Contractor must furnish a sixteen foot straight edge for use by the
Commissioner. The Contractor will be responsible for straight edging the surface course
before the surface course is opened to traffic.

10. The Contractor must furnish the name(s) of the QC manager and Level | Technician
assigned to the project at the time of the Preconstruction meeting.

E. REFLECTIVE CRACK CONTROL
1. Reflective crack control treatment must be installed in accordance with requirements of
Section 443.06 of the SSRBC. Locations for installing the reflective crack control treatment
will be determined by the Commissioner or agency having jurisdiction over the roadway.
3.05 TRAFFIC CONTROL
A. The Contractor is responsible for traffic control and the protection of vehicular and pedestrian
traffic from the work. For detailed requirements see Section 015526.
3.06 FIELD QUALITY CONTROL
A. Testing and Inspecting: Contractor must provide an IDOT qualified Hot Mix Asphalt testing
agency to perform tests and inspections and to submit reports for Work of this Section.
ASPHALT PAVEMENT 3212 16-8

CDOT Project No. D-1-209 State/Lake Loop Elevated Station



B.

C.

Coring must be conducted using procedures and equipment that will provide undamaged,
undistorted cores of a diameter of no less than 3-5/8-Inches. The hole caused by the removal of
the cores must be refilled immediately with a bituminous meeting these specifications, compacted
and finished to the satisfaction of the Commissioner. The Contactor must transport obtained
cores to the plant laboratory for density determination. Determination of bulk specific gravity of
cores will be performed using procedures specified in IL 166-86 or, if applicable IL 275-86. No
less than 4 or more than 20 cores per day will be required by the Commissioner for the purpose
of acceptance and / or compaction with nuclear gage density measurements. The cost of this
work will not be paid for separately, but will be considered incidental to the various HMA pay
items.

Hot Mix Asphalt Tests: Testing of Hot Mix Asphalt must comply with Article 1030.05 of the
SSRBC.

1. Correct deficiencies in the Work that test reports and inspections indicate do not comply
with the Contract Documents.

PART 4 - MEASUREMENT AND PAYMENT

4.01

A

4.02

A

4.03

A

MEASUREMENT

The work of ASPHALT PAVEMENT shall not be measured for payment.

PAYMENT

No separate payment shall be made for the work covered in this section. Payment for the Work
of ASPHALT PAVEMENT shall be included in the contract lump sum price as shown in the
Schedule of Prices for CIVIL WORK.

PAY ITEM ACCOUNT NUMBER

CIVIL WORK: 020000

END OF SECTION 32 12 16
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SECTION 32 12 17

PROTECTIVE COAT

PART 1 - GENERAL

1.01 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including Book 1 Terms and Conditions for

Construction, Book 2 Instructions and Execution Documents, Additional Special Conditions and
Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY
A. This Section specifies the requirements for applying a protective treatment to the permanently
exposed surfaces of all Portland Cement Concrete placed in this project. The work under this
Section must include all labor, materials, tools and equipment required for cleaning the concrete
surface to be covered and applying a minimum of two coats of the protective surface treatment.

B. Except as modified herein, the work must be done in accordance with the applicable portions of
Section 503.19 of the IDOT Standard Specifications.

C. Related Sections

1. Section 32 16 21: Concrete Curbs, Gutters and Walks.
2. Section 32 16 23: Portland Cement Concrete Sidewalk

1.03 REFERENCES
A. lllinois Department of Transportation (IDOT) Standard Specifications for Road and Bridge
Construction, Adopted January 1, 2022 or latest edition.
PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTION (NOT USED)

PART 4 - MEASUREMENT AND PAYMENT

4.01 MEASUREMENT

A. The Work of PROTECTIVE COAT will not be measured for payment.
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4.02 PAYMENT

A. No separate payment will be made for the work covered in this section. Payment for the Work
of PROTECTIVE COAT will be included in the contract lump sum price as shown in the

Schedule of Prices for CIVIL WORK.

4.03 PAY ITEM ACCOUNT NUMBER

A CIVIL WORK: 020000

END OF SECTION 32 12 17
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SECTION 32 13 13

CONCRETE PAVEMENT

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including Book 1 Terms and Conditions for
Construction, Book 2 Instructions and Execution Documents, Additional Special Conditions
and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY
A. This Section includes requirements for Portland Cement Concrete Pavement as required for
the roadway base courses proposed with the project improvements.
1.03 RELATED SECTIONS
A.  Section 01 55 26 — Traffic Control.
1.04 REFERENCES*

A. CDOT Rules and Regulations for Construction in the Public Way (CDOT Specifications),
January 2019.

B. IDOT Standard Specifications for Road and Bridge Construction (SSRBC), latest edition.

C. IDOT Supplemental Specifications and Recurring Special Provisions (SSRSP). latest edition.

*In the event of a conflict between CDOT and IDOT Specifications in this Section,
CDOT Specifications shall govern.
1.05 MATERIAL TESTING, INSPECTIONS, AND SUBMITTALS

A. All materials and workmanship are subject to inspections, testing, and approval by the
Commissioner.

B. Unless otherwise designated by the Commissioner, all tests must be conducted to current
CDOT standards.

C. Contractor must provide an independent material testing agency to conduct testing and
inspection. All provisions for test, samples and inspections are considered incidentals to the
work and no additional payment is allowed.
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D.

1.06

A

B.

C.

Failure of the Contractor to pass required tests and inspections is grounds for rejection of the
Work. All rejected Work is subject to removal or other corrective actions as directed by the
Commissioner.

QUALITY ASSURANCE

Conformance with Specifications. Comply with this Section and CDOT Specifications for all
work within public right-of-way. In the event that a conflict exists between this Section and
the CDOT Specifications, CDOT Specifications govern. Work, which is not within CDOT
jurisdiction, must be coordinated with the Commissioner to ensure compliance to all standards
and permit requirements.

Material Tickets. Deliver to the Commissioner, at the time of delivery, a weight ticket for all
material delivered signed by a Certified Public Weigh master indicating the net weight or
volume and mix or type of material being delivered.

QC/QA. Provide quality control (QC) and quality assurance (QA) in accordance with the IDOT
SSRSP Check Sheet #23 “Quality Control / Quality Assurance of Concrete Mixes”.

PART 2 - PRODUCTS

2.01

A.

2.02

A

2.03

2.04

2.05

A

AGGREGATE

Meet requirements of Article 1004 of the Standard Specifications for coarse aggregate with
gradation of CA-6.

PORTLAND CEMENT CONCRETE

Meet requirements of Article 1020 of the Standard Specifications for Class PV Concrete.

DOWEL BARS AND PAVEMENT REINFORCING

Meet requirements of Article 1006 of the Standard Specifications.

JOINT FILLER

Meet requirements of Articles 1050 or 1051 of the Standard Specifications.

PROTECTIVE COAT FOR CONCRETE SURFACES

Meet requirements of Article 1023 of the Standard Specifications.

PART 3 - EXECUTION
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3.01 GENERAL
A. If the limits of excavation of the trench width and/or the edge of the cut lines are exceeded
during excavation, the restoration limits must be extended to include the additional widths.
B. In order to assure a straight-line edge restoration, the Commissioner may extend the width of
the pavement removal and restoration to the extent that may be deemed necessary to satisfy
the intent of this Section.
C. Notification to CDOT

1. Notify the Commissioner and CDOT for inspection of work requiring CDOT approval
by noon on the day prior to commencing additional work. If CDOT inspectors fail to
perform the inspection within forty-eight (48) hours after notification, the Contractor
may, after approval of the Commissioner, proceed with subsequent work.

D.  Plating of Unattended Excavations

1. All unattended openings in streets, alleys, and driveways necessitated by the work
under this contract, must be covered with steel plates of adequate thickness to provide
protection to both vehicular and pedestrian traffic.

2. Steel plating subjected to vehicular traffic must be of a sufficient thickness to support
AASHTO HS-20 traffic loadings. The size of the plating must be large enough to span
the opening with sufficient overlap and must be firmly bedded and secured to the
pavement surface to prevent rocking or movement. A bituminous ramp is to be
provided around the perimeter of the plating as appropriate to provide a smooth
transition between surface of the plate(s) and the surrounding pavement or walkway,
unless authorized otherwise. The use of steel plating during winter construction must
be approved by CDOT and conform to their applicable requirements.

3. The name of the Contractor must be marked on both sides of each plate.

4. Plating of openings is not intended as a substitution for providing traffic control. Traffic
control is to be provided in accordance with Section 015526 of these specifications.

3.02 PORTLAND CEMENT CONCRETE PAVEMENT
A Pavement Base Course

1. Construct sub-base as shown on the Drawings, or as directed by the Commissioner.
Work is to be in accordance with Section 311 of the SSRBC.

2. Construct Portland cement Concrete base as shown on the Drawings, or as directed
by the Commissioner. Work is to be in accordance with Section 353 of the SSRBC
after the sub-base has been placed and compacted. Provide dowel bars and tie bars
for connections to the existing concrete pavement in accordance with Chapter 6 of the
CDOT Specifications.

3. Limits for restoration for concrete base course are to be the width of the trench neat
lines plus one additional foot on each side of the trench unless noted otherwise on the
Drawings. If the gutter line or edge of pavement is at a distance of 2-feet or less from
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B.

C.

D.

3.03

A

the edge of excavation, the pavement is to be restored from the edge of the trench
excavation to the gutter line or edge of pavement.

Portland Cement Concrete Pavement (Where Applicable)

1.

Construct Portland cement concrete pavement as shown on the Drawings and in
accordance with Section 420 of the SSRBC. Provide dowel bars and tie bars for
connections to existing concrete pavement, and reinforce Portland cement concrete
pavement with pavement fabric in accordance with Chapter 6 of the CDOT
Specifications, unless otherwise specified, or directed by the Commissioner.

Protective Coat for Concrete Surfaces

1.

A Protective Coat must be applied to all concrete surfaces constructed and opened to
traffic between October 15th and April 15th. The application of the Protective Coating
should be applied in accordance with the requirements of Article 420.18 of the SSRBC.

Protection from Extreme Temperatures

1.

It is the responsibility of the contractor, at no cost to the City, to provide temperature
controlled concrete during hot weather in accordance with SSRBC Article 1020.14(a)
and 1020.14(c).

It is the responsibility of the contractor to provide temperature controlled concrete
during cold weather in accordance with SSRBC Article 1020.14(a) and 1020.14(c).
Protect new concrete in accordance with SSRBC Article 1020.13(c) for protection.

TRAFFIC CONTROL

The Contractor is responsible for traffic control and the protection of vehicular and pedestrian
traffic from the work. For detailed requirements see Section 015526.

PART 4 - MEASUREMENT AND PAYMENT

4.01 MEASUREMENT
A. The work of CONCRETE PAVEMENT shall not be measured for payment.
4.02 PAYMENT
A. No separate payment shall be made for the work covered in this section. Payment for the
Work of CONCRETE PAVEMENT shall be included in the contract lump sum price as shown
in the Schedule of Prices for CIVIL WORK.
4.03 PAY ITEM ACCOUNT NUMBER
A. CIVIL WORK: 020000
CONCRETE PAVEMENT 3213134
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END OF SECTION 32 13 13
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SECTION 32 14 43
UNIT PAVING

PART 1 — MATERIALS

1.1 SUMMARY

A. This section includes all ungrouted and mortarless exterior specialty unit paving
system.

1.2 RELATED DOCUMENTS
A. Following sections:

1.  Section 31 00 00 Earthwork
2. Section 31 23 33 “Excavating, Backfilling, and Compacting for Utilities.”
3. Section 32 13 00 Portland Cement Concrete Paving

1.3 REFERENCES
A. The American Society of Testing and Materials (ASTM):

1. ASTM D698 - Tests for Moisture-Density Relationship of Soils and Soil-Aggregate
Mixtures, Using 5 Lb. Rammer and 12 in. Drop.

B. lllinois Department of Transportation:

1. Standard Specifications for Road and Bridge Construction, January 2022,
including all addenda.

1.4 SUBMITTALS
A. General: Submit the following in accordance with Conditions of Contract.
B. Product data for the following products:

1. Precast Concrete unit pavers
2. Joint filler for non-permeable paver systems.

C. Samples for initial selection purposes in form of actual units or sections of units
showing full range of colors, textures, and patterns available for each type of unit paver
indicated. Include similar samples of material for joints and accessories involving color
selection.

D. Qualification data for firms and persons specified in "Quality Assurance" Article 1.05 to
demonstrate their capabilities and experience. Include list of completed projects with
project names, addresses, names of Architects and Owners, plus other information
specified.

E. Shop Drawings: showing detailed paving patterns and proposed cuts within concrete
banding modules. Concrete banding shall be designed so that minimum cuts are
required for the unit pavers.
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1.5

1.6

1.7

QUALITY ASSURANCE

Installer Qualifications: Engage an experienced Installer who has successfully
completed unit paver installations similar in material, design and extent to that indicated
for Project.

Single-Source Responsibility: Obtain each color, type and variety of unit pavers, from a
single source with resources to provide products and materials of consistent quality in
appearance and physical properties without delaying progress of the work.

Field-Constructed Mock-Up: Perior to installation of unit pavers, erect mock-ups for
each form and pattern of unit pavers required to verify selections made under sample
submittals. Build mock-ups to comply with the following requirements, using materials
and same base construction including special features for expansion joints and
contiguous work as indicated for final unit of work.

1. Locate mock-ups on site in location and size indicated or, if not indicated, as
directed by Owner’s Representative and/or Architect/Engineer.

2. Notify Owner’s Representative and Architect/Engineer one week in advance of the

dates and times when mock-ups will be erected.

Demonstrate quality of workmanship that will be produced in final unit of work.

4. Retain and maintain mock-ups during construction in undisturbed condition as a
standard for judging completed unit of work. Accepted mock-ups in undisturbed
condition at time of Substantial Completion may become part of completed unit of
work.

5. Paving is to show the proposed color, crevice fill material, surface finish and
workmanship. Consult Architect for paver color.

6. Panel size shall be a minimum of 10" -0" wide x 10' -0" long in the presence of the
Architect/Engineer prior to the installation of these materials on the site.

7. Do not start paving site work until the Architect has given written approval of all
components of the sample panel.

8.  This sample panel will be used as a standard of comparison for all site concrete
constructed of same materials.

W

Visual Inspection

1. All units shall be sound and free of defects that would interfere with proper placing
of the unit or impair the strength or permanence of the construction. Minor cracks
incidental to the usual methods of manufacture, or minor chipping resulting from
customary methods of handling in shipment and delivery, shall not be deemed
grounds for rejection.

DELIVERY, STORAGE AND HANDLING

Protect unit pavers and aggregate during storage and construction against wetting by
rain, snow, or ground water and against soil or contamination from earth and other
materials.

PROJECT CONDITIONS

Cold Weather Protection: Do not use frozen materials or materials mixed or coated
with ice or frost. Do not build on frozen subgrade or setting beds. Remove and replace
unit paver work damaged by frost or freezing.

Weather Limitations: Protect unit paver work against freezing when atmospheric
temperature is 40 deg F (4 deg C) and falling. Heat materials and provide temporary
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protection of completed portions of unit paver work. Comply with International Masonry
All-Weather Council's "Guide Specification for Cold-Weather Masonry Construction.”

PART 2 - PRODUCTS

21 UNIT PAVING
A. All pavers shall comply with the quality specifications for solid concrete interlocking
paving units as set out in ASTM Specifications C 936-01.
B. Concrete pavers shall be A Grade pavers manufactured/supplied by a member of the
Brick Institute of America (BIA).
C. Unit Pavers: Provide pavers aligned and sized to match existing conditions.
1. Exposed Aggregate Precast Concrete Paver:
a. Color and Finish A: match existing
b. Chamfer: Relieved edge
c. Size A: Match Existing
2. Concrete pavers have spacer bars on each unit. These insure a minimum joint
width between each unit in which the aggregate is placed. Spacer bars help
prevent contact of the edges with adjacent pavers and subsequent chipping.
D. Physical Requirements
1. Compressive Strength
a. At the time of delivery to the work site, the average compressive strength
shall not be less that 8,000 psi, with no individual strength less than 7,200 psi
as per ASTM Specifications C 936-01.
b. Testing procedures shall be in accordance with ASTM Specifications C 140.
2. Absorption
a. The average absorption shall not be greater that five percent (5%) with no
individual unit absorption greater that seven percent (7%) as required by
ASTM Specification C 936-01.
3. Resistance to Freezing and Thawing
a.  The manufacturer shall satisfy the purchaser either by proven field
performance of laboratory freezing and thawing test that the paving units
have adequate resistance to freezing and thawing. If a laboratory test is
used, when testing in accordance with ASTM Specification C 67-02, Section
8, specimens shall have no breakage and not greater that 1 % loss in dry
weight of any individual unit when subjected to 50 cycles of freezing and
thawing.
2.2 AGGREGATE MATERIALS
A. Aggregates shall conform to ASTM Specifications C 33 for normal weight concrete
aggregate (no expanded shale or lightweight aggregates) except that grading
requirements shall not necessarily apply. Engineering fill shall conform to IDOT
SSRBC 2016.
B. Jointing indicated on construction documents
1.  Color: Match Existing
C. Bedding Layer indicated on construction documents.
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2.3

24

mmoow>»

Drainage Course indicated on construction documents.
Base Course indicated on construction documents.

Joint in-fill, as recommended by manufacturer for paver pavements. Provide standard
color palette for Architect/Engineer review, selection, and approval.

BITUMINOUS SETTING BED MATERIALS

Conform to ASTM D-946-69A.

Mix shall be 7% asphalt cement and 93% sand/coarse aggregate

Joint and Bedding Layer indicated on construction documents.

Primer for Base comply with ASTM D 2028; as recommended by product manufacturer.
Asphalt Cement: ASTM D 3381, Viscosity Grade AC-10 or AC-20.

Neoprene-Modified Asphalt Adhesive: Adhesive consisting of oxidized asphalt
combined with 2% neoprene and 10% long-fibered minerals containing no asbestos.

GEOTEXTILE FABRIC

Nonwoven needle-punched geotextile, manufactured for subsurface drainage
applications, made from polyolefins or polyesters; with elongation greater than 50
percent; complying with AASHTO M 288 and the following, measured per test methods
referenced:

Survivability: Class 2; AASHTO M 288.

Grab Tensile Strength: 157 Ibf (700 N); ASTM D 4632.

Sewn Seam Strength: 142 Ibf (630 N); ASTM D 4632.

Tear Strength: 56 Ibf (250 N); ASTM D 4533.

Puncture Strength: 56 Ibf (250 N); ASTM D 4833.

Apparent Opening Size: No. 70 (0.212-mm) sieve, maximum; ASTM D 4751.
Permittivity: 0.5 per second, minimum; ASTM D 4491.

UV Stability: 50 percent after 500 hours' exposure; ASTM D 4355.

PN RO =

PART 3 - EXECUTION

3.1

A

SUBGRADE

Under this section the Contractor shall perform the final shaping and compaction of
earth to provide for the construction of the pavement structure, to conform to the lines,
grades and cross-sections shown on the plans.

Site grades can be elevated to the design sub grade elevation using clean native earth
fill (free of deleterious material). This fill should be placed in lifts not exceeding 6
inches and compacted to a minimum of 90 percent Standard Proctor Density per ASTM
D 698. The final sub grade profile should be (1) uniformly compacted to a minimum of
90 percent Standard Proctor Density and (2) proof-rolled using a heavy rubber tired
vehicle (such as a loaded tandem) to delineate soft (wet and “spongy”) areas. These
areas should be repaired by removing the unstable soil and replacing with clean dry
compacted earth fill.
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3.2

3.3

3.4

E.

PLACEMENT OF BASE COURSE

Aggregate base course shall consist of a thickness as indicated in drawings and shall
be compacted to a minimum of 95 percent Standard Proctor Density.

Concrete base course, as indicated on plans. Refer to Section 32 13 13 Portland
Cement Concrete Paving.

BITUMINOUS SETTING BED

Apply primer per manufacturer’'s recommendations to concrete base slab prior to
placing setting bed.

Install the setting bed directly over a prepared concrete base. Place screed rails to
serve as guides for the striking board. The screed rails shall be carefully set to ensure
proper setting bed depth and finished paver grade. Place the bituminous material
between the parallel screed rails. Position striking board perpendicularly over the
screed rails and pull smooth. Repeat several times showering low porous spots with
fresh bituminous material to yield a smooth, firm and even setting bed. The bed depth
shall be adjusted to ensure the top surface of the placed pavers will be at the required
finished grade.

Spread bituminous mix at a minimum temperature of 250 degrees-F. Compact and roll
setting bed smooth to a depth of %", or otherwise indicated on plan. Complete rolling
before mix temperature cools to 185 degrees-F.

INSTALLATION OF PAVERS
General

1. Pavers with excessive chips, cracks, voids, discoloration’s or other defects shall
not be installed. Pavers should be produced with spacer lugs which maintain
consistent joint spacing.

Patterning

1. Asindicated on plans.

Edge Restraints

1. Provide edge restraints as indicated.
Placement of Pavers

1.  Apply neoprene-modified asphalt adhesive to cooled setting bed to uniform
thickness of 1.6mm. Setting bed shall be clear of debris. Upon adhesive reaching
operable tackiness proceed with the placement of paver units.

2. Place pavers carefully by hand in straight courses, maintaining accurate alignment

and uniform top surface. Protect newly laid pavers with plywood sheets and

advance installation.

If additional leveling of pavers is necessary, roll pavers prior to infilling joints.

4.  Fill joints with in-fill material. Broom in-fill evenly. A second application of the
aggregates may be required to completely fill the surface voids.

W

Inspection of Paver Surface
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1. Any units, which are structurally damaged during compaction, shall be
immediately removed and replaced.

2. Inspection by the owner or consultant shall determine whether and additional
aggregate application is required.

3.5 PROTECTION

A. Provide final protection and maintain conditions in a manner acceptable to Installer,
which ensures unit paver work being without damage or deterioration at time of
Substantial Completion.

3.6 CLEAN-UP

1. Sweep clean all paved areas of excess aggregate and dirt.

2. Pick up and remove from the site all surplus materials, equipment and debris
resulting from this section of the work. Dispose material off site legally in
accordance with Section 31 23 18.13 “Contaminated Soil, General Construction &
Demolition Debris Disposal” or Section 01 35 63 “Construction Waste
Management”, as applicable.

PART 4 - MEASUREMENT AND PAYMENT

1. MEASUREMENT
a. The Work of UNIT PAVERS will not be measured for payment.
2.  PAYMENT
a. No separate payment will be made for the work covered in this section.
Payment for the Work of UNIT PAVERS will be included in the contract lump
sum price as shown in the Schedule of Prices for CIVIL WORK.
3. PAYITEM ACCOUNT NUMBER
a. CIVIL WORK: 020000

END OF SECTION
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SECTION 32 16 21

CONCRETE CURBS, GUTTERS & WALKS

PART 1 - GENERAL

1.01 DESCRIPTION OF WORK
A. Drawings and general provisions of the Contract, including Book 1 Terms and Conditions for
Construction, Book 2 Instructions and Execution Documents, Additional Special Conditions
and Division 01 Specification Sections, apply to this Section.
1.02 SUMMARY
A. This Section includes requirements for restoration of Portland Cement Concrete Walkways,
ADA Ramps, Curbs and Gutters and Miscellaneous Concrete.
1.03 RELATED SECTIONS
A Section 03 20 00 — Concrete Reinforcement.
B. Section 03 30 00 — Concrete.
C. Section 32 13 13 — Concrete Pavement.
D. Section 32 17 26 — Tactile/Detectable Warning Surface Tiles.
1.04 REFERENCES
A. CDOT Rules and Regulations for Construction in the Public Way (CDOT Specifications),
January 2019.
B. CDOT Appendix B: Rules and Regulations for Construction in the Public Way (ADA
Standards), January 2019.
C. IDOT Standard Specifications for Road and Bridge Construction (SSRBC), latest edition.
D. IDOT Supplemental Specifications and Recurring Special Provisions (SSRSP), latest edition.
E. Americans with Disabilities Act (ADA): Title 49 CFR Transportation, Part 37.9 ‘Standards for
Accessible Transportation Facilities, Appendix A, Section 4.29.2 Detectable Warnings on
Walking Surfaces,’ latest edition.
F. lllinois Administrative Code, Chapter 1, part 400.310 Subchapter B, latest edition.
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1.05

1.06

D.

E.

California Code of Regulations (CCR): Title 24, Part 1, Articles 2, 3, and 4 and Part 2, Section
205, Section 1127B.5 and Section 1133B.8.5, latest edition.

MATERIAL TESTING, INSPECTIONS, AND SUBMITTALS

All materials and workmanship are subject to inspections, testing, and approval by the
Commissioner.

Unless otherwise designated by the Commissioner, all tests must be conducted to current
CDOT standards.

Refer to Book 1 for submittal requirements and procedures for Shop Drawings, Product Data,
Records and Samples.

1. Submit manufacturer’'s literature describing products, installation procedures and
routine maintenance.

2. Submit two (2) samples minimum 8” square of the Detectable Warning Tiles proposed
for use.

3. Submit layout drawings for products specified showing plans of placement including

joints, sizes, types and quantity of tiles to be used at each ramp, and an outline of
installation materials and procedures.

Failure of the Contractor to pass required tests and inspections is grounds for rejection of the
Work. All rejected Work is subject to removal or other corrective actions as directed by the
Commissioner.

QUALITY ASSURANCE

Installer's Qualifications: Engage an experienced Installer certified in writing by Detectable
Warning Tile manufacturer as qualified for installation, who has successfully completed
installation similar in material, design and extent to that indicated for the Project.

Detectable Warning Tiles must be guaranteed in writing for a period of five years from date
of final completion. The guarantee includes defective work, breakage, deformation and
loosening of tiles.

Remove and replace concrete which does not satisfy the performance requirements of this
specification, which does not conform to grades and profiles shown on the Drawings, contains
cracks, spalling or other defects which impairs the strength, safety or appearance of the work,
or has been damaged or discolored during construction. Protect the Work from damage until
accepted.

Meet the requirements of CDOT ADA Standards Appendix B.

Meet the requirements of quality control (QC) of Specification 033000 Concrete.

PART 2 - PRODUCTS

2.01

PORTLAND CEMENT CONCRETE
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A

2.02

A

2.03

Meet requirements of Section 033000 — Concrete.

PROTECTIVE COAT FOR CONCRETE SURFACES

Meet requirements of Section 033000 — Concrete.

DETECTABLE WARNING TILES

A. Provide detectable warning tiles from manufacturers approved by CDOT in accordance with

2.04

A

2.05

A

CDOT Standards and Specifications. These include but are not limited to the following:

1. East Jordan Iron Works
2. Neenah Foundry

3. Pioneer Detectable, LLC
4. Advantage Cast Iron
JOINT FILLER

Meet requirements of Section 033000 — Concrete.

DOWEL BARS AND PAVEMENT REINFORCING

Meet requirements of Section 032000 — Concrete Reinforcement and Embedded Assemblies

PART 3 - EXECUTION

3.01 SIDEWALKS

A Excavate, prepare and compact subgrade to 95% of maximum laboratory density and in
accordance with SSRBC Section 424.

B. Construct Portland cement concrete sidewalk in accordance with Section 424 of the SSRBC.
Construct Portland cement concrete sidewalk 5-inches thick in one (1) course where shown
on the drawings, or as directed by the Commissioner.

C. Restore to the original conditions areas damaged by the contractor during the removal and/or
installation of the new sidewalk. This includes all existing parkway including brick, grass and
asphalt, sidewalk, concrete base, and pavement

D. Cross slopes of sidewalks must be a minimum to provide positive drainage to curb and a
maximum of 2%.

3.02 ADA RAMPS / DETECTABLE WARNING TILES
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A. The Contractor is solely responsible for the construction of the ramps in accordance with the
American with Disabilities Act (ADA) and CDOT Appendix B Requirements for Openings,
Construction, and Repair in the Public Way (ADA Standards)

B. Detectable Warning Tiles and Anchors must be installed in accordance with manufacturer’s
recommendations and CDOT requirements.

C. Transportation and Delivery

1. Deliver Detectable Warning Tiles to worksite in such quantities and at such times to
assure continuity of installation. Handle and transport units in a position consistent with
their shape and design in order to avoid excessive stresses or damage.

2. Store units at worksite to prevent cracking, distorting, and warping, staining or other

physical damage and so that markings are visible.

Keep panels under cover and protected until installed.

4, Deliver anchors in sufficient quantity for the work to be done before the start of
construction.

w

D. Environmental Conditions and Protection: Maintain minimum temperature of forty (40)
degrees Fahrenheit in spaces to receive Detectable Warning Tiles for at least forty-eight (48)
hours prior to installation, during installation, and for not less than forty-eight (48) hours after
installation. Maintain minimum temperature of forty (40) degrees Fahrenheit in storage
spaces where tile material will be stored for at least forty-eight (48) hours before beginning
installation.

E. Excavate, prepare and compact subgrade to 95% of maximum laboratory density and in
accordance with SSRBC Section 424. When directed by the Commissioner, provide 3-Inch
sand sub-base under new sidewalks in parkways or when a change in the subgrade elevation
occurs.

F. Construct Portland cement concrete sidewalk in accordance with Section 424 of the SSRBC
and the City of Chicago Department of Transportation’s latest Standard Drawing for Curb
Ramps for People with Disabilities. Construct curb ramps and side flares a uniform 8-Inch
thick in one (1) course where shown on the drawings, or as directed by the Commissioner.

G. The concrete must be poured and finished, true and smooth to the required dimensions and
slope prior to tile placement. Immediately after finishing the concrete, check that the required
slope is achieved. Place the tile true and square to the curb edge in accordance with the
contract drawings. Tamp or vibrate the Cast-In-Place Tiles into the fresh concrete to ensure
that the field level of tile is flush to the adjacent concrete surface. Ensure that the tile field
level is flush to adjacent surfaces to permit proper water drainage and eliminate tripping
hazards between adjacent finishes. The tolerance for elevation differences between tile and
adjacent surface is £1/16”. Place the second panel next to the first, leaving no gap. (tiles
must be abutted to one another) and press into the wet concrete. Set adjacent panels even
and level with each other and with the surrounding concrete.

H. Before the concrete has set, trowel the concrete flat around the tile perimeter to the field level
of the tile. Remove any excess concrete, leaving no gap (tles must be abutted to one
another) between the panels. Apply broom finish to the area immediately surrounding the
panels

CONCRETE CURBS, GUTTERS & WALKS 3216 21-4
CDOT Project No. D-1-209 State/Lake Loop Elevated Station



Following tile placement, review installation tolerances to contract drawings and adjust tile
before the concrete sets. Place a minimum of two (2) suitable weights of 25 Ib each on each
tile to ensure solid contact of tile underside to the concrete

J. Remove the protective plastic coating and insert one anchor into each of the preformed holes.
The anchors must be set flush to the panel surface. Tap the top of each anchor to ensure
contact of the concrete with the anchor.

K. During and after the tile installation and the concrete curing stage prevent exertion of external
forces upon the tile.

L. Following the curing of the concrete, remove the protective plastic wrap from the tile face.
Prevent damage to the tile surface while removing the plastic wrap and /or and concrete
residue. Tile surface must be clean prior to final inspection and acceptance.

M.  Protect tiles against damage during construction period to comply with tile manufacturer’s
specification. Tiles damaged prior to placement will not be acceptable for installation and
must be replaced at the Contractor’s cost.

N. Protect tiles against damage from rolling loads following installation.

0. Clean tiles not more than four days prior to date scheduled for inspection intended to establish
date of substantial completion in each area of project. Clean tile by method specified by tile
manufacturer.

3.03 CONCRETE CURB AND COMBINATION CURB AND GUTTER

A. Construct concrete curb and combination concrete curb and gutter as shown on the Drawings,
or as directed by the Commissioner. Construction must be in conformance with Section 606
of the SSRBC.

3.04 PROTECTIVE COAT

A. Apply protective coats of linseed oil and petroleum spirits to concrete sidewalks, curbs and
gutters constructed between October 15 and April 15. The application of protective coat must
conform to the requirements of Article 420.18 of the SSRBC. Provide sand to prevent slipping
on walking surfaces open to traffic.

3.05 PROTECTION FROM EXTREME TEMPERATURES

A. Itis the responsibility of the contractor, at no additional cost to the City, to provide temperature
controlled concrete during hot weather in accordance with SSRBC Article 1020.14(a) and
1020.14(c).

B. Itis the responsibility of the contractor, at no additional cost to the City, to provide temperature
controlled concrete during cold weather in accordance with SSRBC Article 1020.14(a) and
1020.14(c).

C. Protect new concrete in accordance with CDOT and IDOT Standards.
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PART 4 - MEASUREMENT AND PAYMENT

4.01 MEASUREMENT
A. The work of CONCRETE CURBS, GUTTERS AND WALKS shall not be measured for
payment.
4.02 PAYMENT
A. No separate payment shall be made for the work covered in this section. Payment for the
Work of CONCRETE CURBS, GUTTERS AND WALKS shall be included in the contract lump
sum price as shown in the Schedule of Prices for CIVIL WORK.

4.03 PAY ITEM ACCOUNT NUMBER

A CIVIL WORK: 020000

END OF SECTION 32 16 21
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SECTION 32 16 23

PORTLAND CEMENT CONCRETE SIDEWALK

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including Book 1 Terms and Conditions for
Construction, Book 2 Instructions and Execution Documents, Additional Special Conditions
and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. This Section specifies requirements for sidewalk. The work under this Section will include
furnishing all labor, materials, tools and equipment required to construct PORTLAND
CEMENT CONCRETE SIDEWALK, 5-INCH and PORTLAND CEMENT CONCRETE
SIDEWALK, 8-INCH, including, but not limited to, all joints, fillers, dowel bars, subgrade
preparation, sub-base materials, protective coating and its application and other appurtenant
items associated with construction of this item.

B. Except as modified herein, the work must conform to the applicable portions of the Standard
Specifications (IDOT), Section 424 and to the applicable portions of the CDOT QC/QA
program which is in accordance with Check Sheet 23 of IDOT’s Recurring Special Provisions
and shall take precedence over all other specifications. C. Related Sections:

1. Section 31 23 13: Subgrade Preparation.

2. Section 32 11 16: Sub-base Granular Material, Type B.

3. Section 32 12 17: Protective Coat.

4, Section 32 16 21: Concrete Curbs, Gutters and Walks.

5. Section 32 17 26: Tactile/Detectable Warning Surface Tiles
1.03 REFERENCES

A. lllinois Department of Transportation (IDOT) Standard Specifications for Road and Bridge
Construction, Adopted January 1, 2022 or latest edition.

B. Chicago Department of Transportation (CDOT) Rules and Regulations for Construction in the
Public Way, Adopted January 2019 or latest edition.

C. Americans with Disabilities Act, as amended

D. U.S, Access Board Public Right-of-Way Accessibility Guidelines (PROWAG)

1.04 SUBMITTALS

A. The Contractor must submit the proposed concrete mix designs for the review and approval
of the Commissioner.
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PART 2 - PRODUCTS

2.01

2.02

2.03

2.04

2.05

PORTLAND CEMENT CONCRETE: SIDEWALK Concrete must conform to the applicable
portions of Section 1020 of the Standard Specifications. Concrete must be Class S| Concrete,
compressive strength of 3500 psi at 14 days.

Concrete surface must receive a Brush Finish, as per Article 424.06 of the Standard
Specifications.

Concrete control joints must be spaced between 4 to 6 feet on center, as per Article 424.06
of the Standard Specifications.

Expansion joint material must be bituminous preformed joint filler conforming to Article
1051.03 of the Standard Specifications.

Sidewalks replaced on State St must match the existing colors and patters of the State St
sidewalk, unless indicated otherwise in the plans or directed by the Commissioner. Colored
concrete mixes for these sidewalks, as prepared on a previous project by Ozinga are:

A. Beige - 71-PCC-Z394 BG WR FULL AE with limestone color added
B. Red - 4000 PSI REDGRNT 1974 aggregate with Santa Barbara Brown additive

PART 3 - EXECUTION

3.01

3.02

3.03

3.04

Protective coat must be applied on all sidewalk constructed herein, in accordance with
Section 420.21 of the Standard Specifications regardless of time of year.

Concrete testing for PORTLAND CEMENT CONCRETE SIDEWALK, 5 INCH and
PORTLAND CEMENT CONCRETE SIDEWALK, 8-INCH must be completed as specified in
the standard CDOT QC/QA program which is covered in IDOT’s Recurring Special Provision
Check Sheet 23.

Compacted Sub-base Granular Material, Type B as specified in Section 321116 must be
placed beneath all sidewalks on a prepared subgrade, placed and compacted to a minimum
depth of five inches.

The Contractor must provide expansion joints at forty (40) foot intervals in long runs of
sidewalks and wherever sidewalk abuts curbs, paving, structures or elsewhere as shown on
the plans. Joint size must be as specified in Article 424.07 of the Standard Specifications
(IDOT). Joint type, pattern, and spacing for State St sidewalks must match the existing layout.

PART 4 - MEASUREMENT AND PAYMENT

4.01 MEASUREMENT

A. The Work of PORTLAND CEMENT CONCRETE SIDEWALK, 5 INCH and PORTLAND
CEMENT CONCRETE SIDEWALK, 8-INCH will not be measured for payment.

402 PAYMENT
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A. No separate payment will be made for the work covered in this section. Payment for the Work
of PORTLAND CEMENT CONCRETE SIDEWALK, 5 INCH and PORTLAND CEMENT
CONCRETE SIDEWALK, 8-INCH will be included in the contract lump sum price as shown
in the Schedule of Prices for CIVIL WORK.

4.03 PAY ITEM ACCOUNT NUMBER
A CIVIL WORK: 020000

END OF SECTION 32 16 23
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SECTION 32 17 23

PAVEMENT MARKINGS

PART 1 - GENERAL

1.01

A

1.02

1.03

1.04

1.05

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including Book 1 Terms and Conditions for
Construction, Book 2 Instructions and Execution Documents, Additional Special Conditions
and Division 01 Specification Sections, apply to this Section.

SUMMARY
This Section includes requirements for installing temporary and permanent pavement
markings.

RELATED SECTIONS

Section 01 55 26 - Traffic Control and Regulations.

REFERENCES

CDOT Rules and Regulations for Construction in the Public Way (CDOT Specifications),
January 2019.

CDOT Bike Lane Design Guide, latest edition.

IDOT Standard Specifications for Road and Bridge Construction (SSRBC), latest edition.

QUALITY ASSURANCE

Conformance with Specifications. Comply with this Section and CDOT Specifications for all
work within public right-of-way. In the event that a conflict exists between this Section and the
CDOT Specifications, CDOT Specifications govern. Work, which is not within CDOT
jurisdiction, must be coordinated with the Commissioner to ensure compliance to all
standards and permit requirements.

PART 2 - PRODUCTS

2.01

PAVEMENT MARKINGS
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Pavement markings on all finished pavements must be the thermoplastic extruded type
conforming to the requirements of Section 1095.01 of the SSRBC.

B. Temporary pavement markings must be:

1. Paint or Pavement Marking Tape on milled surfaces, primed surfaces, and binder
courses, conforming to Article 1095.02 and 1095.06 of the SSRBC;

2. Pavement marking tape on final surface course, conforming to Article 1095.06 of the
SSRBC.

C. Raised reflective pavement markers must conform to the requirements of Section 1096.01 of
the SSRBC.

D. Pavement markings for bicycle symboils, bicycle lettering and speed bumps must be pre-cut
plastic pavement markings.

E. Curb paint marking must be a yellow color to match Safety Yellow. A draw down must be
submitted for approval.

PART 3 - EXECUTION
3.01 GENERAL
A. Notification to CDOT
1. Notify the Commissioner and CDOT for inspection of work requiring CDOT approval
forty-eight (48) hours prior to commencing additional work. If CDOT inspectors fail to
perform the inspection within forty-eight (48) hours after notification, the Contractor
may, after approval of the Commissioner, proceed with subsequent work.
3.02 PAVEMENT MARKINGS

A. Temporary pavement markings are to be provided where existing pavement markings are
milled surfaces and on the binder and surface courses. The installation of Temporary
Pavement Markings must meet the requirements of Section 703 of the SSRBC, or as directed
by the Commissioner.

B. All pavement markings, including thermoplastic lane dividers, etc. removed during
construction must be replaced. The installation of Pavement Markings must meet the
requirements of Section 780 of the SSRBC, or as directed by the Commissioner.

3.03 TRAFFIC CONTROL

A. The Contractor is responsible for traffic control and the protection of vehicular and pedestrian

traffic from the work. For detailed requirements see Section 015526 — Traffic Control.
3.04 RAISED REFLECTIVE PAVEMENT MARKERS
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3.05

3.06

3.07

All raised reflective pavement markers removed during construction must be replaced. The
installation of Raised Reflective Pavement Markers must meet the requirements of Section
781 of the SSRBC, or as directed by the Commissioner.

PRE-CUT PAVEMENT MARKINGS

Installation Requirements:

ok owbhE

Air Temperature 600 Fahrenheit and rising.

Pavement Temperature 700 Fahrenheit and rising.

Overnight Temperature 400 Fahrenheit minimum.

No rainfall within twenty-four (24) hours preceding placement.
Contact cement primer to be allowed to dry before applying marking.

Tamp marking three (3) times back and forth for an equivalent of six (6) passes using
a tamper cart carrying 200 pounds (Ibs.) of weight. Passes are to work any entrapped
air from center of marking outward to edges.

CURB PAINTING

Curb painting is to be in accordance with applicable portions of Section 780 of the SSRBC.

When directed by the Commissioner the top and face of the curb is to be painted
yellow for 15 feet each side of the fire hydrant, except where the 15 foot dimension
intersects a crosswalk, driveway or similar feature.

Glass beads are NOT required.

Painting is to have neat straight edges along back of curb and vertically up the curb
face.

CURB PAINTING REMOVAL

Existing curb painting that is not in conformance with the new fire hydrant location is to be

removed.

1. The paint is to be removed from the curb by scraping, or mechanical wire brushing.

2. The existing curb markings are to be removed by a method that does not materially
damage the surface or texture of the curb surface. Very small particles of tightly
adhering existing paint marking may remain in place, if in the opinion of the
Commissioner, complete removal of the paint will result in surface damage.

3. Any damage to the curb caused by the paint removal is to be repaired by methods

acceptable to the Commissioner.

PART 4 - MEASUREMENT AND PAYMENT

4.01 MEASUREMENT
A. The work of PAVEMENT MARKINGS shall not be measured for payment.
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4.02 PAYMENT

A. No separate payment shall be made for the work covered in this section. Payment for the
Work of PAVEMENT MARKINGS shall be included in the contract lump sum price as shown
in the Schedule of Prices for CIVIL WORK.

4.03 PAY ITEM ACCOUNT NUMBER

A CIVIL WORK: 020000

TABLE A - STANDARD LETTER & SYMBOL SIZES

Letter or Symbol Type

Large Size — Sq. Ft.

Small Size — Sq. Ft.

“ONLY” 28.8 17.8

Through Arrow 11.5 6.5

Left or Right Arrow 15.6 8.8

Combination Left (Right) and 26.0 14.7

Through Arrow

Railroad “R” (6 Ft.) 3.6 -
Railroad “X” (20 Ft.) 54.0 -
Handicap Symbol 4.6 -
Bike Lane Symbol 10.9 -
Bike Lane Arrow Symbol 5.8 -

END OF SECTION 32 17 23
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SECTION 32 17 26

TACTILE/DETECTABLE WARNING SURFACE TILES

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including Book 1 Terms and Conditions for
Construction, Book 2 Instructions and Execution Documents, Additional Special Conditions
and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. This work consists of providing all labor, materials, tools, and equipment necessary to install
a TACTILE/ DETECTABLE WARNING SURFACE TILES, of the specified type (linear or
radial) having a surface color and a truncated dome pattern. Tactile/Detectable Warning
Surface System will be installed on all Curb ramps. This work will be done in coordination
with PCC Sidewalk, 5-Inch and PCC Sidewalk, 8-inch, where shown on the plans or as
directed by the Commissioner. Tactile/ Detectable Warning Surface Systems must be
installed across the entire width of the depressed curb, and per the latest CDOT ADA
Standard details.

B. RELATED SECTIONS

1. Section 32 16 23: Portland Cement Concrete Sidewalk

1.03 DELIVERY, STORAGE, AND HANDLING
A. Deliver tactile detectible warning surface system materials to the worksite in such quantities
and at such times as to assure continuity of installation. Handle and transport material in a
position consistent with their shape and design in order to avoid excessive stresses or
damage.

B. Store material at worksite to prevent cracking, distorting, warping, staining or other physical
damage and so that markings are visible.

C. Keep material under cover and protected until installed.

D. Deliver anchors in sufficient quantity for the work to be done before the start of construction.

1.04 REFERENCES

A. lllinois Department of Transportation (IDOT) Standard Specifications for Road and Bridge
Construction, latest edition.
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B. CDOT Rules and Regulations for Construction in the Public Way (including Appendix B —
ADA Standards), latest edition.

C. Americans with Disabilities Act (Title 49 CFR TRANSPORTATION, Part 37.9 STANDARDS
FOR ACCESSIBLE TRANSPORTATION FACILITIES, Appendix A, Section 4.29.2
DETECTABLE WARNINGS ON WALKING SURFACES.

D. California Code of Regulations (CCR): Provide only approved DSAAC detectable warning
products as provided in the California Code of Regulations (CCR). Title 24, Part 1, Articles

2, 3 and 4 and Part 2, Section 205 definition of “Detectable Warning”. Section 1127B.5 for
“Curb Ramps” and Section 1133B.8.5 for “Detectable Warnings at Hazardous Vehicle Areas”.

PART 2 - PRODUCTS

2.01 SUBMITTALS

A. Submit manufacturer’s specifications describing products, installation procedures and
routine maintenance procedures.

B. Submit two (2) samples (minimum 8” square) of the tile type proposed for use.
C. Submit copies of manufacturer’s specified maintenance practices for each type of tactile
detectable warning system and accessory as required.
2.02 APPROVED MANUFACTURERS

A. See approved detectable warning products in CDOT Rules and Regulations for Construction
in the Public Way ( Appendix B — ADA Standards), latest edition.

2.03 MATERIALS
A. Polymer Concrete-Replaceable Tile

1. Materials Requirements: Composite Polymer Concrete Detectable Warning tiles shall
be manufactured using polymer concrete material. Polymer concrete material shall
consist of calcareous and siliceous stone, glass fibers and thermo set polyester resin.
The polymer concrete material shall be tested by an independent testing laboratory for
chemical resistance and mechanical properties.

2. Chemical Resistance ASTM D-543
Simulated Sunlight ASTM D-1501
Accelerated Service Test ASTM D-756 Procedure “E” Water
Absorption ASTM D-570

Material shall be determined to be acceptable if the following criteria are met. For
chemical resistance, simulated sunlight, accelerated service test, and water
absorption: retention of 75 percent of the control specimen values for load and
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deflection and no more than 2 percent change in weight. For flammability test,
specimen should be self-extinguishing. For fungus resistance test the material should
not allow any fungus growth. Smoke density shall be less than 0.5 at 1.5 minutes and
less than 15 at 4 minutes. Surface flammability shall be less than 25.

3. Mechanical Properties: The mechanical properties of polymer concrete material shall
be tested by an independent testing laboratory. Polymer concrete material shall have
the following mechanical properties:

Mechanical Properties Average Value Test Method
Compressive Strength 11,430 PSI ASTM C-170-99 Flexural
Strength 3,330 PSI ASTM C-580-02
Tensile Strength 1,710 PSI ASTM C307-99
Shear Strength 11,670 PSI ASTM D-372-02
Modulus of Elasticity 1,776,400 PSI ASTM C-580
4, Fabrication
a. For consistency, detectable warning tiles shall be manufactured using matched

die molds under heat and pressure for superior material compaction, controlled
chemical curing and uniform dimensions.

b. Polymer concrete detectable warning tiles shall have 4" thick material sectional
thickness excluding truncated domes height or reinforcement ribs.

C. Polymer concrete detectable warning tiles shall have a 1/8” tapered edges on
the outside of the finished detectable warning tile.

d. Slip Resistance of Polymer concrete detectable warning tile when tested by

ASTM-C 1028 shall not to be less than 0.80.

e. Chemical Resistance of Tile when tested by ASTM-D 543 to withstand without
any degradation or discoloration-1% hydrochloric acid, Acetic Acid, Sulfuric
Acid, Sodium Chloride Sodium Hydroxide, Sodium Sulfate, Sodium
Carbonate, Kerosene and QOil.

f. The material shall be abrasive resistant and shall be warranted for 5 years
against excessive wear.

g. The polymer concrete material shall not sustain burning and be self
extinguishing when tested in accordance with ASTM D 635.

h. The polymer concrete material shall not promote fungus growth when tested in

accordance with ASTM G21.

i The polymer concrete material surface flammability shall be tested in
accordance with ASTM E-162 and shall be less than 25.

J. Smoke density shall be tested in accordance with ASTM E-662-03 and shall be
less than 0.5 at 1.5 minutes and less than 15 at 4 minutes.

K. Color: Federal Brick Red 30166 Color must be homogeneous throughout the
tile.

5. Anchors and Subsystems: Each PC panel is to be attached to the supporting concrete
with a minimum of 4-2” concrete anchor and bolt assemblies. Bolts are to be a nominal
3/8” stainless steel with lock washers. Bolts shall be also be installed through a 1x1
steel angle tightened snug to the underside of the tile panel.

6. Dimensions:
Tile Assemblies must be held within the following dimensions and tolerances:
Length and Width: 24"x 24” nominal square and triangle,
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2.04

A

B.

C.

12” x 24” nominal, plus or minus 1/16”.
Depth: 1.500” £ 5% max.
Face Thickness: 0.1875 + 5% max. Warpage
of Edge: £ 0.5% max.

CLEANING AND PROTECTING

Protect the tactile detectable warning surface system against damage during the
construction period to comply with tactile tile manufacturer’s specification. Materials damaged
prior to placement will be replaced at the Contractor’s cost.

Protect the tactile detectable warning surface system against damage from rolling loads
following installation by covering with plywood or hardwood.

Clean the tactile detectable warning surface system not more than four days prior to the
scheduled inspection intended to establish date of completion of project. Clean tactile tile by
methods specified by the manufacturer.

PART 3 - EXECUTION

3.01

A.

INSTALLATION
Installation shall be per the manufacturers recommendations.

Maintain a minimum temperature of 40 degrees F in spaces to receive tactile tiles for at least
48 hours prior to installations, during installation, and for not less than 48 hours after
installation.

Store and protect tactile tile material in the area(s) where they will be installed for at least 48
hours before beginning installation.

The physical characteristics of the concrete must be consistent with the contract
specifications.

PRIOR TO PLACEMENT OF THE TACTILE/DETECTABLE WARNING SURFACE SYSTEM,
THE LAYOUT IS TO BE REVIEWED AND APPROVED BY THE RESIDENT ENGINEER.
The concrete pouring and finishing operations require typical mason’s tools, however, a 2’
long level with electronic slope readout (SMART LEVEL), 25 Ib. weights, vibrator and small
sledge hammer with 2” x 6” x 20” wood tamping plate are specific to the installation of the
TACTILE/DETECTABLE WARNING SURFACE SYSTEM. The concrete must be poured and
finished, true and smooth to the required dimensions and slope prior to tile placement.
Immediately after finishing the concrete, the electronic level should be used to check that the
required slope is achieved. The tile must be placed true and square to the ramp in accordance
with the contract drawings. The TACTILE/ DETECTABLE WARNING SURFACE TILES must
be tamped or vibrated into the fresh concrete to ensure that the field level of tile is flush to the
adjacent concrete surface. The contract drawings indicate that the tile field level (base of
truncated dome) is flush to adjacent surfaces to permit proper water drainage and eliminate
tripping hazards between adjacent finishes. The tolerance for elevation differences between
tile and adjacent surface is 1/16”. Place the second panel next to the first, leaving no gap
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(tiles must be abutted to one another) and press into the wet concrete using a twisting back
and forth motion. Be certain that the second panel is even and level with the first and with
the surrounding concrete.

F. Immediately after tile placement, the tile elevation is to be checked to adjacent concrete. The
tile elevation and slope should be set consistent with contract drawings to permit water
drainage to curb as the design dictates. While concrete is workable a steel trowel must be
used to trowel the concrete around the tile perimeter to the field level of the tile. Trowel
concrete flat, remove any excess concrete and leaving no gap (tiles must be abutted to one
another) between the panels. Apply broom finish or other recommended finish to the area
immediately surrounding the panels.

G. Following tile placement, review installation tolerances to contract drawings and adjust tile
before the concrete sets, 2 suitable weights of 25 Ib. each must be placed on each tile as
necessary to ensure solid contact of tile underside of concrete.

H. During and after the tile installation and the concrete curing stage, it is imperative that there
is no walking, leaning or external force placed on the tile to rock the tile, causing a void
between the underside of tile and concrete.

l. Following the curing of the concrete, the protective plastic wrap is to be removed from the tile
face by cutting the plastic with a sharp knife tight to the concreteftile interface.

3.02 QUALITY ASSURANCE

A. Provide tactile detectable warning system and accessories as produced by an approved
manufacturer.

B. Installer's Qualifications: Engage an experienced Installer certified in writing by the tactile
detectable warning system manufacturer as qualified for installation and who has successfully
completed installations similar to that indicated for Project.

C. Americans with Disabilities Act (ADA): Provide a tactile detectable warning surface system
which complies with the Americans with Disabilities Act (Title 49 CFR TRANSPORTATION,
Part 37.9 STANDARDS FOR ACCESSIBLE TRANSPORTATION FACILITIES, Appendix A,
Section 4.29.2 DETECTABLE WARNINGS ON WALKING SURFACES.

D. California Code of Regulations (CCR): Provide only approved DSAAC detectable warning
products as provided in the California Code of Regulations (CCR). Title 24, Part 1, Articles
2, 3 and 4 and Part 2, Section 205 definition of “Detectable Warning”. Section 1127B.5 for
“Curb Ramps” and Section 1133B.8.5 for “Detectable Warnings at Hazardous Vehicle Areas”.

E. Tactile detectable warning surface system shall consist of a surface of truncated domes
aligned in a square or radial grid pattern. Truncated domes in a detectable warning surface
shall have a base diameter of 0.9” minimum to 1.4” maximum, a top diameter of 50% of the
base diameter minimum to 65% of the base diameter maximum, and a height of 0.2".
Truncated domes in a detectable warning surface shall have a center to center spacing of
1.6” minimum and 2.4” maximum, and a base-to-base spacing of 0.65” minimum, measured
between the most adjacent domes on a square grid. Detectable warning surface shall
contrast visually with adjacent walking surfaces either light—on—dark, or dark—on—light and the
field area must consist of a non-slip surface.
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PART 4 - MEASUREMENT AND PAYMENT

4.01 MEASUREMENT
A. The Work of TACTILE/DETECTABLE WARNING SURFACE TILES will not be measured for
payment.
4.02 PAYMENT
A. No separate payment will be made for the work covered in this section. Payment for the Work
of TACTILE/ DETECTABLE WARNING SURFACE TILES, will be included in the contract
lump sum price as shown in the Schedule of Prices for CIVIL WORK.

4.03 PAY ITEM ACCOUNT NUMBER

A CIVIL WORK: 020000

END OF SECTION 32 17 26
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SECTION 32 29 13
FIXED BOLLARDS

PART 1 - GENERAL

1.01  RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including general and special
conditionsand Division 01 specification sections, apply to this section.

1.02 SUMMARY
A. Provide and install crash rated, impact certified, fixed bollards as shown on Drawings.

Provide full embedment reinforced concrete foundations to meet specified
performance requirements for bollard system.

B. Related Sections:
1. Section 03 30 00, Cast In Place Concrete.
2. Section 05 50 00, Metal Fabrications.

1.03 REFERENCES

A. ASTM F2656-07 - Standard Test Method for Vehicle Crash Testing of Perimeter
Barriers.

B. DOS Sd-Std-02.01 R1 - Vehicle Crash Testing of Perimeter Barriers and Gates, Rev. A.

C. ASTM A36 -Specification for Carbon Structural Steel.

D. ASTM A53 - Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded
and Seamless.

E. ASTM F155 - Specification for Anchor Bolts.

F. ASTM A307-10 - Specification for Carbon Steel Bolts and Studs.

1.04 PERFORMANCE REQUIREMENTS
A. The Compliance: ASTM M30 (DOS K4) Impact Certification.

B. Structural Requirements: Provide and install reinforced concrete foundation in
compliance with manufacturer’s design and impact certification requirements.

1.05 SUBMITTALS
A. Product Data: Submit Manufacturer's Product Data, including installation instructions.
B. Shop Drawings: Submit manufacturer's product data, including installation instructions.

Show elevations, plans, sections and details. Indicate actual field verified dimensions
andinstallation conditions.
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C. Samples:

1. Finish: Provide specifications for specified metal finish. Provide actual
samples ofstandard finishes for selection and approval.

D. Galvanizing Certification: For all components including perforated panels and framing;
provide certification for hot-dipped galvanizing materials and application.

E. Calculations: Signed and sealed Structural Drawings and calculations, performed by a
professional structural engineer licensed to practice in the State of lllinois, for the
entire system including foundation structure. provide engineering calculations showing
compliance with the specified performance requirements.

1.06  WARRANTY

A. The Contractor must provide manufacturer's standard warranty, warranting materials and
installation, including finish, for a period of one year from the date of final acceptance.

1.07 PROJECT CONDITIONS

A. Field Measurements: Check actual locations for bollard installation with accurate field
measurements before fabrication and show recorded measurements on shop
drawings. Coordinate fabrication and delivery schedules with construction progress to
avoid delaying the work. verify the locations of all obstructions and coordinate with
adjacent trades as necessary for meeting construction schedule.

PART 2 - PRODUCTS

2.01  MANUFACTURERS

A. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the work include, but are not limited the
following:

1. Secure USA
2. Calpipe Security
3. Nasatka Security

2.02 BOLLARDS
A. Type: Fixed, M30 (K4) Certification.

B. Dimensions: Diameter As shown on Drawings, and as required by manufacturer to
meet performance requirements. 36” high above sidewalk grade

C. Sleeve Finish: Stainless Steel, Type 316, Schedule 80, #4 Finish.

PART 3 - EXECUTION

3.01  EXAMINATION

A. Examine surfaces to receive fixed bollards. notify authority of conditions that would
adversely affect installation or subsequent utilization of sidewalk bollards. do not
proceed with installation until unsatisfactory conditions are corrected.
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3.02

3.03

3.04

3.05

SURFACE PREPARATION

A. Indicate the location of fixed bollards to be installed. Final grades and installation
conditions shall be examined 