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CITY OF HOUSTON ADJUSTING MANHOLES,

2022 STANDARD SPECIFICATION INLETS, AND VALVE BOXES TO GRADE
SECTION 02086
ADJUSTING MANHOLES, INLETS, AND VALVE BOXES TO
GRADE

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Adjusting elevation of manholes, inlets, and valve boxes to new grades.
1.02 MEASUREMENT AND PAYMENT

A. Unit Prices.

1. No separate payment will be made for adjusting manhole frames and covers,

inlets, valve boxes, and meter boxes to grade for new construction under this
Section. Include payment in unit price for related item.

2. Payment for adjusting existing manholes, frame and cover, inlets, valve boxes,
and meter boxes to a new grade is on a unit price basis for each.

3. Refer to Section 01270 - Measurement and Payment for unit price procedures.
B. Stipulated Price (Lump Sum). If Contract is Stipulated Price Contract, payment for Work
in this Section is included in total Stipulated Price.
PART 2 PRODUCTS
2.01 CONCRETE MATERIALS

A. Provide concrete, conforming to requirements of Section 03315 - Concrete for
Utility Construction.

B. Provide precast concrete manhole sections and adjustment rings conforming to
requirements of Section 02082 - Precast Concrete Manholes.

C. Provide mortar conforming to requirements of Section 04061 - Mortar.
2.02 CAST-IRON MATERIALS
A. Provide cast-iron materials conforming to requirements of Section 02090 - Frames,

Grates, Rings, and Covers.
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CITY OF HOUSTON ADJUSTING MANHOLES,

2022 STANDARD SPECIFICATION

INLETS, AND VALVE BOXES TO GRADE

2.03

A.

2.04

PART 3

3.01

3.02

3.03

PIPING MATERIALS

For riser pipes and fittings, refer to Sections 02501 - Ductile-Iron Pipe and Fittings
through 02528 - Polyethylene Encasement Wrap.

MASONRY MATERIALS FOR STORM SEWER MANHOLES AND INLETS
Provide brick masonry units conforming to the requirements of Section 04210 -

Brick Masonry for Utility Construction.

EXECUTION

EXAMINATION

Examine existing structure, valve box, frame and cover or inlet box, frame and cover or
inlet, piping and connections for damage or defects affecting adjustment to grade. Report
damage or defects to Project Manager.

ESTABLISHING GRADE

Coordinate grade related items with existing grade and finished grade or paving, and relate
to established bench mark or reference line.

ADJUSTING MANHOLES AND INLETS

Rebuild adjustment portion of manhole or inlet by adding or removing Adjustments.
Follow procedures for the type of structure being adjusted detailed in the following
Sections:

1. Section 02081 - Cast-In-Place Concrete Manholes

2. Section 02082 - Precast Concrete Manholes

3. Section 02083 - Fiberglass Manholes

4. Section 02632 - Cast-In-Place Inlets, Headwalls and Wingwalls

5. Section 02633 - Precast Concrete Inlets, Headwalls and Wingwalls

Salvage and reuse cast-iron frame and cover or grate.

Protect or block off manhole or inlet bottom using wood forms shaped to fit so that no
debris or soil falls to bottom during adjustment.

Verify that manholes and inlets are free of visible leaks as result of reconstruction.
Repair leaks in manner subject to Project Manger's approval.
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CITY OF HOUSTON ADJUSTING MANHOLES,

2022 STANDARD SPECIFICATION INLETS, AND VALVE BOXES TO GRADE
3.04 ADJUSTING VALVE BOXES
A. Salvage and reuse valve box and surrounding concrete block as approved by Project

Manager. No separate pay.

B. Remove and replace 6 inch ductile iron riser pipe with suitable length for depth of
cover required to establish adjusted elevation to accommodate actual finish grade.

C. Reinstall valve box and riser piping plumbed in vertical position. Provide minimum 6
inches telescoping freeboard space between riser pipe top butt end and interior contact
flange of valve box for vertical movement damping.

D. After valve box has been set, aligned, and adjusted so that top lid is level with final grade.
3.05 BACKFILL AND GRADING
A. Backfill area of excavation surrounding each adjusted manhole, inlet, and valve box
and compact according to requirements of Section 02316 - Excavation and Backfill
for Structures.
B. Grade ground surface to drain away from each manhole and valve box. Place earth fill

around manholes to level of upper rim of manhole frame. Place earth fill around valve
box concrete slab.

C. In unpaved areas, grade surface at uniform slope of 1 to 5 from manhole frame to natural
grade. Provide minimum of 4 inches of topsoil conforming to requirements of Section

02911 - Topsoil. Provide seeding in accordance with Section 02921 — Hydro Mulch
Seeding, or if sodding in accordance with Section 02922 - Sodding.

END OF SECTION
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CITY OF HOUSTON REMOVING EXISTING PAVEMENTS,
| 2022 STANDARD SPECIFICATION STRUCTURES, WOOD, AND DEMOLITION DEBRIS

PART 1

1.01

o

T Q

P

1.02

A.

SECTION 02221
REMOVING EXISTING PAVEMENTS,
STRUCTURES, WOOD, AND DEMOLITION DEBRIS

GENERAL
SECTION INCLUDES
Removing concrete paving, asphaltic concrete pavement, brick pavement and base courses.
Removing concrete curbs, concrete curbs and gutters, sidewalks and driveways.
Removing pipe culverts, sewers, and sewer leads.

Removing waterlines and water services lines including asbestos cement pipe per
OSHA guidelines.

Removing existing inlets and manholes.

Removing and disposing of pre-stressed concrete beams and drill shafts.

Removing miscellaneous structures of concrete or masonry.

Removing existing bridge.

Removing existing wood and demolition debris.

MEASUREMENT AND PAYMENT

Unit Prices.

1. Payment for removing and disposing of asphaltic surfacing with or without base,
regardless of thickness encountered, is on square yard basis measured between lips
of gutters.

2. Payment for removing and disposing of reinforced concrete pavement, with or
without asphalt overlay, regardless of its thickness, is on square yard basis measured
from back- to-back of curbs. Payment includes concrete pavement, esplanade curbs,

curbs and gutters, and paving headers.

3. Payment for removing and disposing of cement stabilized shell base course, with
or without asphaltic surfacing, is on square yard basis.
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CITY OF HOUSTON REMOVING EXISTING PAVEMENTS,
| 2022 STANDARD SPECIFICATION STRUCTURES, WOOD, AND DEMOLITION DEBRIS

10.

11.

12.

13.

14.

15.

16.

Payment for removing and disposing of concrete sidewalks and driveways is on
square yard basis.

Payment for removing asphaltic pavement surface by milling shall be in accordance
with Section 2960 - Milling Pavement.

Payment for removing and disposing of miscellaneous concrete and masonry is on
cubic yard basis of structure in place.

Payment for removing and disposing of pipe culverts, sewers, and sewer leads, is
on linear foot basis for each diameter and each material type of pipe removed.

Payment for removing and disposing of waterlines and water service lines including
asbestos cement pipe is on linear foot basis for each diameter pipe and each material
type of pipe removed.

Payment for removing and disposing of existing inlets is on unit price basis for each
inlet removed.

Payment for removing and disposing of prestressed concrete piles and drill shafts is
on linear foot basis.

Payment for removing and disposing of existing bridge, including piles and abutments
to minimum of 4 feet below ground level, is on a lump sum basis.

Payment for removing and disposing of existing manholes is on unit price basis for
each manhole removed.

Payment for removing and disposing of miscellaneous wood and demolition debris is
on cubic yard basis.

No payment for saw cutting of pavement, curbs, or curbs and gutters will be made
under this section. Include cost of such work in unit prices for items listed in bid form
requiring saw cutting.

No payment will be made for work outside maximum payment limits indicated
on Drawings, or for pavements or structures removed for Contractor's
convenience.

a. For utility installations: Match actual pavement replaced but no greater than
maximum pavement replacement limits shown on Drawings. Limits of

measurement will be as shown on Street Cut Pavement Replacement Rules.

Refer to Section 01270 - Measurement and Payment for unit price procedures

B. Stipulated Price (Lump Sum). If Contract is Stipulated Price Contract, payment for work
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CITY OF HOUSTON REMOVING EXISTING PAVEMENTS,
| 2022 STANDARD SPECIFICATION STRUCTURES, WOOD, AND DEMOLITION DEBRIS

1.03

PART 2

PART 3

3.01

3.02

in this Section is included in total Stipulated Price.

REGULATORY REQUIREMENTS

Conform to applicable codes for disposal of debris.

Coordinate removal work with utility companies.

For removal of asbestos containing materials, or material that could potentially contain
asbestos, comply with applicable provisions of OSHA 29 CFR 1926.1101 — Asbestos,
OSHA 29 CFR 1926.32 — General Safety and Health Provisions, and EPA 40 CFR 61
Subpart M — National Emission Standard for Asbestos.

PRODUCTS - Not Used

EXECUTION

PREPARATION

Obtain advance approval from Project Manager for dimensions and limits of removal work.

Identify known utilities below grade. Stake and flag locations.

For removal of asbestos-containing materials, or materials that oculd potentially
contain asbestos, comply with the following:

1. Crew members must be trained in accordance with OSHA 29 CFR 1926.1101
— Asbestos.

2. Conduct negative exposure assessment to demonstrate asbestos exposure below
permissible exposure limit (PEL) in accordance with OSHA 29 CFR 1926.1101
— Asbestos and EPA 40 CFR 763 — Asbestos.

3. If negative exposure assessment not conducted, or if results are above PEL,
provide respiratory protection in accordance with Paragraph 3.02 of this Section.

PROTECTION

Protect following from damage or displacement:

1. Adjacent public and private property.

2. Trees, plants, and other landscape features designated to remain.

3. Utilities designated to remain.
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CITY OF HOUSTON REMOVING EXISTING PAVEMENTS,
2022 STANDARD SPECIFICATION STRUCTURES, WOOD, AND DEMOLITION DEBRIS

3.03

4. Pavement and utility structures designated to remain.

5. Bench marks, monuments, and existing structures designated to remain.

When required, provide respiratory protection in accordance with OSHA 29 CFR 1910.134
— Respiratory Protection, and National Institute of Occupational Safety and Health
(NIOSH).

REMOVALS

Remove pavements and structures by methods that will not damage underground
utilities. Do not use drop hammer near existing underground utilities.

Minimize amount of earth loaded during removal operations.

Where existing pavement is to remain, make straight saw cuts in existing pavement to
provide clean breaks prior to removal. Do not break concrete pavement or base with
drop hammer unless concrete or base has been saw cut to minimum depth of 2 inches.

When street and driveway saw cut location is greater than one-half of pavement lane
width, remove pavement for full lane width or to nearest longitudinal joint as directed by
Project Manager.

Remove sidewalks and curbs to nearest existing dummy, expansion, or construction joint.

Where existing end of pipe culvert or end of sewer is to remain, install 8-inch-thick
masonry plug in pipe end prior to backfill in accordance with requirements of Section
02316 - Excavation and Backfill for Structures.

Labeling of Asbestos Cement (AC) Pipe:

1. Label leak-tight container with warning statement of hazardous asbestos content
in accordance with OSHA 29 CFR 1926.1101 and as noted below.

2. Label waste material with following warning:

DANGER
CONTAINS ASBESTOS FIBERS
MAY CAUSE CANCER
CAUSES DAMAGE TO LUNGS
DO NOT BREATHE DUST
AVOID CREATING DUST

3. Neatly print labels in letters of sufficient size and contrast so label is easily visible
and legible.
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CITY OF HOUSTON REMOVING EXISTING PAVEMENTS,
2022 STANDARD SPECIFICATION STRUCTURES, WOOD, AND DEMOLITION DEBRIS

3.04 BACKFILL

A. Backfill of removal areas shall be in accordance with requirements of Section
02316 - Excavation and Backfill for Structures.

3.05 DISPOSAL
A. Inlet frames, grates, and plates; and manhole frames and covers, may remain City
property. Disposal shall be in accordance with requirements of Section 01576 - Waste
Material Disposal.
B. Remove from site, debris resulting from work under this section in accordance

with requirements of Section 01576 - Waste Material Disposal.
C. For asbestos-containing materials:

1. Comply with 40 CFR Part 61 and 30 TAC Sections 330.137(b) for Industrial Class
1 waste.

2. Inspect load to ensure correct packaging and labeling.
3. Line vehicles with two layers of 6-mil polyethylene sheeting.

4. Remove asbestos-containing waste from site daily.

END OF SECTION
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CITY OF HOUSTON
2022 STANDARD SPECIFICATION ROADWAY EXCAVATION

SECTION 02315

ROADWAY EXCAVATION

PART 1 GENERAL

1.01 SECTION INCLUDES
A. Excavation and compaction of materials for roadways and roadside ditches.
1.02 MEASUREMENT AND PAYMENT

A. Unit Prices.

1.

6.

Payment for roadway excavation, with or without subgrade, is on cubic yard basis.
Unless specified otherwise under the borrow (off-site) material or embankment fill work
item, measurement for payment shall be based on the cut quantity shown on the drawing.
No payment will be made for material excavated under the following conditions:

a. More than 2 feet outside of vertical planes behind back of curbs

b. For portion within limits of trench for utilities 24-inch and greater constructed by
open-cut methods

c. As indicated otherwise on Drawings.

. Measurement for the bid item “Regrade Ditches” is on a linear foot basis. No separate

payment will be made for reshaping and regrading roadway ditch shoulder slope and side
slope adjacent to installed temporary pavement upon removal of temporary pavement.

If specified, off-site borrow material including placement and compaction will be paid by
final in-place quantity on cubic yard basis.

If specified and shown on the drawing, embankment fill including placement and
compaction will be paid by final in-place quantity on cubic yard basis.

Refer to Section 01270 - Measurement and Payment for unit price procedures.

B. Stipulated Price (Lump Sum). If Contract is Stipulated Price Contract, payment for work in
this Section is included in total Stipulated Price.
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CITY OF HOUSTON
2022 STANDARD SPECIFICATION ROADWAY EXCAVATION

1.03 REFERENCES

A. ASTM D 698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil
Using Standard Effort (12,400ft-1bf/ft> (600 kN-m/m?)).

B. ASTM D 2216 - Standard Test Methods for Laboratory Determination of Water (Moisture)
Content of Soil and Rock by Mass.

C. ASTM D 4318 - Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index
of Soils.

D. ASTM D 6938 - Standard Test Methods for In-Place Density and Water Content of Soil and
Soil-Aggregate by Nuclear Methods (Shallow Depth)

PART 2 PRODUCTS

2.01 MATERIALS
A. Provide topsoil conforming to requirements of Section 02911 - Topsoil.
B. Provide backfill which is excavated material, graded free of roots, lumps greater than 6

inches, rocks larger than 3 inches, organic material, and debris.
C. Provide structural backfill which is select material meeting following requirements:
1. Plasticity index: not less than 12 nor more than 20.
2. Maximum liquid limit: 45
PART 3 EXECUTION
3.01 PREPARATION

A. Identify required lines, levels, and datum. Coordinate with Section 01725 - Field Surveying.

B. Identify and flag surface and aerial utilities.
C. Notify utility companies to remove or relocate utilities.
D. Identify, stake, and flag known utility locations below grade. Make temporary or permanent

relocation of underground pipes, ducts, or utilities where indicated on Drawings.
E. Upon discovery of unknown or badly deteriorated utilities, or concealed conditions,

discontinue work. Notify Project Manager and obtain instructions before proceeding in such
areas.
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CITY OF HOUSTON

2022 STANDARD SPECIFICATION ROADWAY EXCAVATION

F. Obtain approval of top soil quality before excavating and stockpiling.

3.02 PROTECTION

A. Protect following from damage or displacement:

1. Trees, shrubs, lawns, existing structures, and other features outside of grading limits.
2. Utilities either above or below grade, which are to remain.
3.03 TOPSOIL REMOVAL

A. Strip off topsoil from area to be excavated to minimum depth of 6 inches, unless indicated
otherwise on Drawings.

B. Stockpile topsoil in designated location for reuse. Stockpile topsoil to depth not exceeding 8
feet. Cover to protect from erosion.

3.04 SOIL EXCAVATION

A. Excavate to lines and grades shown on Drawings.

B. Remove unsuitable material not meeting specifications. Backfill with embankment materials
and compact to requirements of Section 02330 - Embankment.

C. Record location and plug and fill inactive water and oil wells. Conform to Texas Department
of Health, Texas Natural Resource Conservation Commission, and Texas Railroad
Commission requirements. Notify Project Manager prior to plugging wells.

D. At intersections, grade back at minimum slope of one inch per foot. Produce smooth riding
junction with intersecting street. Maintain proper drainage.

E. When area is inadvertently over excavated, fill area in accordance with requirements of
Section 02330 - Embankment at no additional cost to City.

F. Remove material not qualified for use and excess soil not being reused from site in
accordance with requirements of Section 01576 - Waste Material Disposal.

3.05 COMPACTION
A. Maintain optimum moisture content of subgrade to attain required density.
B. Compact to following minimum densities at moisture content of optimum to 3 percent above

optimum as determined by ASTM D 698, unless otherwise indicated on Drawings:

1. Areas under future paving and shoulders: Minimum density of 95 percent of maximum
dry density.
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CITY OF HOUSTON

2022 STANDARD SPECIFICATION

3.06

3.07

3.08

2. Other areas: Minimum density of 90 percent of maximum dry density.
TOLERANCES

Top of Compacted Surface: Plus or minus 1/2 inch in cross section, or in 16-foot length.
FIELD QUALITY CONTROL

Testing will be performed under provisions of Section 01454 - Testing Laboratory Services.

Test and analysis of soil materials will be performed in accordance with ASTM D 4318,
ASTM D 2216, and ASTM D 698.

Compaction testing will be performed in accordance with ASTM D 698 or ASTM D 6938.
A minimum of three tests will be taken for each 1000 linear feet per lane of roadway.

When tests indicate work does not meet specified compaction requirements, recondition,
recompact, and retest at no additional cost to City.

PROTECTION

Prevent erosion at all times. Maintain ditches and cut temporary swales to allow natural
drainage in order to avoid damage to roadway. Do not allow water to pond.

Distribute construction traffic evenly over compacted areas, where practical, to aid in
obtaining uniform compaction. Protect exposed areas having high moisture content from

wheel loads that cause rutting.

Maintain excavation and embankment areas until start of subsequent work. Repair and
recompact slides, washouts, settlements, or areas with loss of density.

END OF SECTION

02315-4
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CITY OF HOUSTON EXCAVATION AND
| 2022 STANDARD SPECIFICATION BACKFILL FOR STRUCTURES

PART 1

1.01

1.02

1.03

SECTION 02316

EXCAVATION AND BACKFILL FOR STRUCTURES

GENERAL

SECTION INCLUDES

Excavation, backfilling, and compaction of backfill for structures.
MEASUREMENT AND PAYMENT

Unit Prices.

I. No payment will be made for structural excavation and backfill under this
Section. Include payment in unit price or lump sum for construction of
structures.

2. Refer to Section 01270 - Measurement and Payment for unit price procedures.

Stipulated Price (Lump Sum). If Contract is Stipulated Price Contract, payment for
work in this Section is included in total Stipulated Price.

DEFINITIONS
Unsuitable Material: Unsuitable soil materials are the following:

1. Materials that are classified as ML, CL-ML, MH, PT, OH, and OL according to
ASTM D 2487.

2. Materials that cannot be compacted to required density due to gradation,
plasticity, or moisture content.

3. Materials that contain large clods, aggregates, stones greater than 4 inches in
any dimension, debris, vegetation, waste or any other deleterious materials.

4. Materials that are contaminated with hydrocarbons or other chemical contaminants.
Suitable Material: Suitable soil materials are those meeting specification requirements.
Unsuitable soils meeting specification requirements for suitable soils after treatment with
lime or cement shall be considered suitable, unless otherwise indicated.

Select Material: Material as defined in Section 02320 - Utility Backfill Materials.

Backfill: Material meeting specified quality requirements, placed and compacted under
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CITY OF HOUSTON EXCAVATION AND
| 2022 STANDARD SPECIFICATION BACKFILL FOR STRUCTURES

1.04

C.

controlled conditions around structures.

Foundation Backfill Materials: Natural soil or manufactured aggregate meeting Class I
requirements and geotextile filter fabrics as required, to control drainage and material
separation. Foundation backfill material is placed and compacted as backfill where needed
to provide stable support for structure foundation base. Foundation backfill materials may
include concrete fill and seal slabs.

Foundation Base: For foundation base material, use crushed stone aggregate with filter
fabric as required, cement stabilized sand, or concrete seal slab. Foundation base provides
smooth, level working surface for construction of concrete foundation.

Foundation Subgrade: Foundation subgrade is surface of natural soil which has been
excavated and prepared to support foundation base or foundation backfill, where needed.

Ground Water Control Systems: Installations external to excavation such as well points,
eductors, or deep wells. Ground water control includes dewatering to lower ground water,
intercepting seepage which would otherwise emerge from side or bottom of excavation, and
depressurization to prevent failure or heaving of excavation bottom. Refer to Section 01578
- Control of Ground and Surface Water.

Surface Water Control: Diversion and drainage of surface water runoff and rain water away
from excavation. Remove rain water and surface water which accidentally enters excavation
as part of excavation drainage.

Excavation Drainage: Removal of surface and seepage water in excavation by sump
pumping and using French drains surrounding foundation to intercept water.

Over-Excavation and Backfill: Excavation of subgrade soils with unsatisfactory bearing
capacity or composed of otherwise unsuitable materials below foundation as shown on

Drawings, and backfilled with foundation backfill material.

Shoring System: Structure that supports sides of an excavation to maintain stable soil
conditions and prevent cave-ins.

REFERENCES

ASTM D 698 - Standard Test Methods for Laboratory Compaction of Soil Using Standard
Effort (12,400 ft-1bf/ft> (600kN-m/m?)).

ASTM D 1556 - Standard Test Method for Density and Unit weight of Soil in Place by
Sand-Cone Method.

ASTM D 2487 - Standard Practice for Classification of Soils for Engineering Purposes
(Unified Soil Classification System).
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CITY OF HOUSTON EXCAVATION AND

| 2022 STANDARD SPECIFICATION BACKFILL FOR STRUCTURES

C. ASTM D 4318 - Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index
of Soils.

D. ASTM D 6938 - Standard Test Methods for In-Place Density and Water Content of Soil and
Soil-Aggregate by Nuclear Methods (Shallow Depth)

E. TxDOT Tex-101-E - Preparing Soil and Flexible Base Materials for Testing.

F. TxDOT Tex-110-E - Particle Size Analysis of Soils.

G. Federal Regulations, 29 CFR, Part 1926, Standards - Excavation, Occupational Safety and
Health Administration (OSHA).

1.05 SUBMITTALS

A. Conform to requirements of Section 01330 - Submittal Procedures.

B. Submit work plan for excavation and backfill for each structure with complete written
description which identifies details of proposed method of construction and sequence of
operations for construction relative to excavation and backfill activities. Use descriptions,
with supporting illustrations, sufficiently detailed to demonstrate to Project Manager that
procedures meet requirements of Specifications and Drawings.

C. Submit excavation safety system plan.

1. Submit excavation safety system plan in accordance with applicable OSHA
requirements for excavations.

2. Submit excavation safety system plan in accordance with requirements of Section
02260 - Trench Safety System, for excavations that fall under State and Federal
trench safety laws.

D. Submit ground and surface water control plan in accordance with requirements in this
Section and Section 01578 - Control of Ground and Surface Water.

E. Submit backfill material sources and product quality information in accordance with
requirements of Section 02320 - Utility Backfill Materials.

F. Submit project record documents under provisions of Section 01785 - Project Record
Documents. Record location of utilities, as installed, referenced to survey benchmarks.
Include location of utilities encountered or rerouted. Give horizontal dimensions, elevations,
inverts and gradients.

1.06 TESTS
A. Testing and analysis of backfill materials for soil classification and compaction during

construction will be performed by an independent laboratory provided by City in
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CITY OF HOUSTON EXCAVATION AND
2022 STANDARD SPECIFICATION BACKFILL FOR STRUCTURES

PART 2

2.01

2.02

PART 3

3.01

accordance with requirements of Section 01454 - Testing Laboratory Services and as
specified in this Section.

Perform embedment and backfill material source qualification testing in accordance with
requirements of Section 02320 - Utility Backfill Materials.

PRODUCTS
EQUIPMENT

Perform excavation with equipment suitable for achieving requirements of this
Specification.

Use equipment which will produce degree of compaction specified. Compact backfill within
3 feet of walls with hand operated equipment. Do not use equipment weighing more than
10,000 pounds closer to walls than a horizontal distance equal to depth of fill at that time.
Use hand operated power compaction equipment where use of heavier equipment is
impractical or restricted due to weight limitations.

MATERIAL CLASSIFICATIONS

Use backfill materials conforming to classifications and product descriptions of Section
02320 - Utility Backfill Materials. Use classification or product description for backfill
applications as shown on Drawings and as specified.

EXECUTION
PREPARATION

Conduct an inspection to determine condition of existing structures and other permanent
installations.

Set up necessary street detours and barricades in preparation for excavation if construction
will affect traffic. Conform to requirements of Section 01555 - Traffic Control and
Regulation. Maintain barricades and warning devices at all times for streets and
intersections where work is in progress, or where construction work is considered hazardous
to traffic movements.

Perform work in accordance with OSHA standards. Employ an excavation safety system as
specified in Section 02260 - Trench Safety Systems.

Remove existing pavements and structures, including sidewalks and driveways, in

accordance with requirements of Section 02221 - Removing Existing Pavements,
Structures, Wood, and Demolition Debris.
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E.

3.02

3.03

Install and operate necessary dewatering and surface water control measures in accordance
with requirements of Section 01578 - Control of Ground and Surface Water.

PROTECTION

Protect trees, shrubs, lawns, existing structures, and other permanent objects outside of
grading limits and within grading limits as designated on Drawings, and in accordance with
requirements of Section 01562 - Tree and Plant Protection.

Protect and support above-grade and below-grade utilities which are to remain.

Restore damaged permanent facilities to pre-construction conditions unless replacement or
abandonment of facilities is indicated on Drawings.

Prevent erosion of excavations and backfill. Do not allow water to pond in excavations.

Maintain excavation and backfill areas until start of subsequent work. Repair and recompact
slides, washouts, settlements, or areas with loss of density at no additional cost to City.

EXCAVATION

Perform excavation work so that underground structure can be installed to depths and
alignments shown on Drawings. Use caution during excavation work to avoid disturbing
surrounding ground and existing facilities and improvements. Keep excavation to absolute
minimum necessary. No additional payment will be made for excess excavation not
authorized by Project Manager.

Upon discovery of unknown utilities, badly deteriorated utilities not designated for removal,
or concealed conditions, discontinue work at that location. Notify Project Manager and
obtain instructions before proceeding in such areas.

Immediately notify agency or company owning any line which is damaged, broken or
disturbed. Obtain approval from Project Manager and agency for any repairs or relocations,
either temporary or permanent.

Avoid settlement of surrounding soil due to equipment operations, excavation procedures,
vibration, dewatering, or other construction methods.

Provide surface drainage during construction to protect work and to avoid nuisance to
adjoining property. Where required, provide proper dewatering and piezometric pressure
control during construction.

Conduct hauling operations so that trucks and other vehicles do not create dirt nuisance in
streets. Verify that truck beds are sufficiently tight and loaded in such a manner such that
objectionable materials will not spill onto streets. Promptly clear away any dirt, mud, or
other materials that spill onto streets or are deposited onto streets by vehicle tires.
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G.

3.04

3.05

3.06

Maintain permanent benchmarks, monumentation, and other reference points. Unless
otherwise directed, replace those which are damaged or destroyed by Work.

Provide sheeting, shoring, and bracing where required to safely complete Work, to prevent
excavation from extending beyond limits indicated on Drawings, and to protect Work and
adjacent structures or improvements. Use sheeting, shoring, and bracing to protect workmen
and public conforming to requirements of Section 02260 - Trench Safety Systems.

Prevent voids from forming outside of sheeting. Immediately fill voids with grout, cement
stabilized sand, or other material approved by Project Manager and compact to 95 percent
standard density.

After completion of structure, remove sheeting, shoring, and bracing unless shown on
Drawings to remain in place or directed by Project Manager in writing that such temporary
structures may remain. Remove sheeting, shoring and bracing in such a manner as to
maintain safety during backfilling operations and to prevent damage to Work and adjacent
structures or improvements.

Immediately fill and compact voids left or caused by removal of sheeting with cement
stabilized sand or other material approved by Project Manager and compact to 95 percent
standard density.

HANDLING EXCAVATED MATERIALS

Classify excavated materials. Place material which is suitable for use as backfill in orderly
piles at sufficient distance from excavation to prevent slides or cave-ins.

Provide additional backfill material in accordance with requirements of Section 02319 -
Borrow, if adequate quantities of suitable material are not available from excavation and
trenching operations at site.

DEWATERING

Provide ground water control per Section 01578 - Control of Ground and Surface Water.
Keep ground water surface elevation minimum of 2 feet below bottom of foundation base.
Maintain ground water control as directed by Section 01578 - Control of Ground and
Surface Water and until structure is sufficiently complete to provide required weight to
resist hydrostatic uplift with minimum safety factor of 1.2.

FOUNDATION EXCAVATION

Notify Project Manager at least 48 hours prior to planned completion of foundation
excavations. Do not place foundation base until excavation is accepted by Project Manager.
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B.

3.07

Excavate to elevations shown on Drawings, as needed to provide space for foundation base,
forming level undisturbed surface, free of mud or soft material. Remove pockets of soft or
otherwise unstable soils and replace with foundation backfill material or material as directed
by Project Manager. Prior to placing material over it, recompact subgrade where indicated
on Drawings, scarifying as needed, to 95 percent of maximum Standard Dry Density
according to ASTM D 698. If specified level of compaction cannot be achieved, moisture
condition subgrade and recompact until 95 percent is achieved, over-excavate to provide
minimum layer of 24 inches of foundation backfill material, or other means acceptable to
Project Manager.

Fill unauthorized excessive excavation with foundation backfill material or other material as
directed by Project Manager.

Protect open excavations from rainfall, runoff, freezing groundwater, or excessive drying so
as to maintain foundation subgrade in satisfactory, undisturbed condition. Keep excavations
free of standing water and completely free of water during concrete placement.

Remove soils which become unsuitable due to inadequate dewatering or other causes, after
initial excavation to required subgrade, and replace with foundation backfill material, as
directed by Project Manager, at no additional cost to City.

Place foundation base, or foundation backfill material where needed, over subgrade on same
day that excavation is completed to final grade. Where base of excavations are left open for
longer periods, protect them with seal slab or cement-stabilized sand.

Use filter fabric as specified in Section 02621 - Geotextile to separate crushed aggregate,
and other free draining Class I materials from native soils or select material backfill.
Overlap fabric minimum of 12 inches beyond where another material stops contact with
soil.

Place crushed aggregate, and other Class I materials, in uniform layers of 8-inch maximum
thickness. Perform compaction by means of at least two passes of vibratory compactor.

FOUNDATION BASE.

Place foundation base after subgrade is properly prepared, including placement of
foundation backfill where needed. Use foundation base consisting of 12-inch layer of
crushed stone aggregate or cement stabilized sand. Alternately, seal slab with minimum
thickness of 4 inches may be placed. Extend foundation base minimum of 12 inches beyond
edge of structure foundation, unless shown otherwise on Drawings.

Where foundation base and foundation backfill are of same material, both can be placed in
one operation.
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3.08 BACKFILL
A. Complete backfill to surface of natural ground or to lines and grades shown on Drawings.

3.09

Remove forms, lumber, trash and debris from structures. Deposit backfill in uniform layers
and compact each layer as specified.

I. Unless otherwise shown on Drawings, for structures under pavement or within
one foot back of curb, use cement stabilized sand up to the top of the proposed
structure. Use suitable on-site material (random backfill) up to 12 inches below
pavement base or subgrade. Place minimum of 12 inches of select backfill below
pavement base or subgrade.

2. Unless otherwise shown on Drawings, for structures not under pavement, use
random backfill of suitable material up to the surface.

Do not place backfill against concrete walls or similar structures until laboratory test
breaks indicate that concrete has reached minimum of 85 percent of specified compressive
strength. Where walls are supported by slabs or intermediate walls, do not begin backfill
operations until slab or intermediate walls have been placed and concrete has attained
sufficient strength.

Remove concrete forms before starting backfill and remove shoring and bracing as
work progresses.

Maintain backfill material at no less than 2 percent below nor more than 2 percent above
optimum moisture content, unless otherwise approved by Project Manager. Place fill
material in uniform 8-inch maximum loose layers. Compact fill to at least 95 percent of
maximum Standard Proctor Density according to ASTM D 698 below paved areas.
Compact fill to at least 90 percent around structures below unpaved areas.

Where backfill is placed against sloped excavation surface, run compaction equipment
across boundary of cut slope and backfill to form compacted slope surface for placement
of next layer of backfill.

Place backfill using cement stabilized sand in accordance with Section 02321 -

Cement Stabilized Sand.

FIELD QUALITY CONTROL

Testing will be performed under provisions of Section 01454 - Testing Laboratory Services.
Tests will be performed initially on minimum of one different sample of each material

type for plasticity characteristics, in accordance with ASTM D 4318, and for gradation
characteristics, in accordance with Tex-101-E and Tex-110-E. Additional classification
tests will be performed whenever there is noticeable change in material gradation or
plasticity.

In-place density tests of compacted subgrade and backfill will be performed
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3.10

according to ASTM D 1556, or ASTM D 6938, and at following frequencies and
conditions:

1.

5.

6.

Minimum of one test for every 50 to 100 cubic yards of compacted backfill
material as directed by Project Manager.

A minimum of three density tests for each full work shift.

Density tests will be performed in all placement areas.

Number of tests will be increased when inspection determines that soil types
or moisture contents are not uniform or when compacting effort is variable
and not considered sufficient to attain uniform density.

Identify elevation of test with respect to natural ground.

Record approximate depth of lift tested.

At least one test for moisture-density relationships will be initially performed for each
type of backfill material in accordance with ASTM D 698. Perform additional moisture-
density relationship test once a month or whenever there is noticeable change in material
gradation or plasticity.

When tests indicate work does not meet specified compaction requirements,
recondition, recompact, and retest at Contractor's expense.

DISPOSAL OF EXCESS MATERIAL

Dispose of excess materials in accordance with requirements of Section 01576 - Waste
Material Disposal.

END OF SECTION
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PART 1

1.01

1.02

1.03

SECTION 02317

EXCAVATION AND BACKFILL FOR UTILITIES

GENERAL
SECTION INCLUDES

Excavation, trenching, foundation, embedment, and backfill for installation of
utilities, including manholes and other pipeline structures.

MEASUREMENT AND PAYMENT
Unit Prices

I. No additional payment will be made for trench excavation, embedment and backfill
under this Section. Include cost in unit price for installed underground piping, sewer,
conduit, or duct work.

2. When Project Manager directs Contractor to over excavate trench bottom,
Contractor will be paid by unit price bid per linear foot under bid item - 6-inches
Over Excavation of Trench Bottom.

a. No payment will be paid if Project Manager does not direct Contractor to
over excavate trench bottom.

b. No over excavation will be measured or paid when unsuitable conditions
result from dewatering system not in conformance with Section 01578 -
Control of Ground and Surface Water.

3. No additional payment will be made for performing Critical Location exploratory

excavation. Include cost in unit price for installed underground piping, sewer,
conduit, or duct work.

4. Refer to Section 01270 - Measurement and Payment for unit price procedures.

Stipulated Price (Lump Sum). If Contract is Stipulated Price Contract, payment for Work in
this Section is included in total Stipulated Price

DEFINITIONS
Pipe Foundation: Suitable and stable native soils that are exposed at trench subgrade after
excavation to depth of bottom of bedding as shown on Drawings, or foundation backfill

material placed and compacted in over-excavations.

Pipe Bedding: Portion of trench backfill that extends vertically from top of foundation up to
level line at bottom of pipe, and horizontally from one trench sidewall to opposite sidewall.
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C.

Haunching: Material placed on either side of pipe from top of bedding up to springline of
pipe and horizontally from one trench sidewall to opposite sidewall.

Initial Backfill: Portion of trench backfill that extends vertically from springline of pipe (top
of haunching) up to level line 12-inches above top of pipe, and horizontally from one trench
sidewall to opposite sidewall.

Pipe Embedment: Portion of trench backfill that consists of bedding, haunching and initial
backfill.

Trench Zone: Portion of trench backfill that extends vertically from top of pipe embedment
up to pavement subgrade or up to final grade when not beneath pavement.

Unsuitable Material: Unsuitable soil materials are the following:

1. Materials that are classified as ML, CL-ML, MH, PT, OH, and OL according to
ASTM D 2487.

2. Materials that cannot be compacted to required density due to gradation, plasticity, or
moisture content.

3. Materials that contain large clods, aggregates, stones greater than 4-inches in any
dimension, debris, vegetation, waste or any other deleterious materials.

4. Materials that are contaminated with hydrocarbons or other chemical contaminants.

Suitable Material: Suitable soil materials are those meeting specification requirements.
Materials mixed with lime, fly ash, or cement that can be compacted to required density and
meeting requirements for suitable materials may be considered suitable materials, unless
otherwise indicated.

Backfill: Suitable material meeting specified quality requirements placed and compacted
under controlled conditions.

Ground Water Control Systems: Installations external to trench, such as well points,
eductors, or deep wells. Ground water control includes dewatering to lower ground water,
intercepting seepage which would otherwise emerge from side or bottom of trench
excavation, and depressurization to prevent failure or heaving of excavation bottom. Refer to
Section 01578 - Control of Ground Water and Surface Water.

Surface Water Control: Diversion and drainage of surface water runoff and rain water away
from trench excavation. Rain water and surface water accidentally entering trench shall be
controlled and removed as part of excavation drainage.

Excavation Drainage: Removal of surface and seepage water in trench by sump pumping and
using drainage layer, as defined in ASTM D 2321, placed on foundation beneath pipe
bedding or thickened bedding layer of Class I material.
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M.

Trench Conditions are defined with regard to stability of trench bottom and trench walls of
pipe embedment zone. Maintain trench conditions that provide for effective placement and
compaction of embedment material directly on or against undisturbed soils or foundation
backfill, except where structural trench support is necessary.

1. Dry Stable Trench: Stable and substantially dry trench conditions exist in pipe
embedment zone as result of typically dry soils or achieved by ground water control
(dewatering or depressurization) for trenches extending below ground water level.

2. Stable Trench with Seepage: Stable trench in which ground water seepage is
controlled by excavation drainage.

a. Stable Trench with Seepage in Clayey Soils: Excavation drainage is provided
in lieu of or to supplement ground water control systems to control seepage
and provide stable trench subgrade in predominately clayey soils prior to
bedding placement.

b. Stable Wet Trench in Sandy Soils: Excavation drainage is provided in
embedment zone in combination with ground water control in predominately
sandy or silty soils.

3. Unstable Trench: Unstable trench conditions exist in pipe embedment zone if ground
water inflow or high water content causes soil disturbances, such as sloughing,
sliding, boiling, heaving or loss of density.

Sub-trench: Sub-trench is special case of benched excavation. Sub-trench excavation below
trench shields or shoring installations may be used to allow placement and compaction of
foundation or embedment materials directly against undisturbed soils. Depth of sub-trench
depends upon trench stability and safety as determined by Contractor.

Trench Dam: Placement of low permeability material in pipe embedment zone or foundation
to prohibit ground water flow along trench.

Over-excavation and Backfill: Excavation of subgrade soils with unsatisfactory bearing
capacity or composed of otherwise unsuitable materials below top of foundation as shown on
Drawings, and backfilled with foundation bedding.

Foundation Bedding: Natural soil or manufactured aggregate of controlled gradation, and
geotextile filter fabrics as required, to control drainage and material separation. Foundation
bedding is placed and compacted as backfill to provide stable support for bedding.
Foundation bedding materials may include concrete seal slabs.

Trench Safety Systems include both protective systems and shoring systems as defined in
Section 02260 - Trench Safety Systems.

Trench Shield (Trench Box): Portable worker safety structure moved along trench as work
proceeds, used as protective system and designed to withstand forces imposed on it by cave
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1.04

in, thereby protecting persons within trench. Trench shields may be stacked if so designed or
placed in series depending on depth and length of excavation to be protected.

Shoring System: Structure that supports sides of an excavation to maintain stable soil
conditions and prevent cave-ins, or to prevent movement of ground affecting adjacent
installations or improvements.

Special Shoring: Shoring system meeting special shoring as specified in Paragraph 1.08,
Special Shoring Design Requirements, for locations identified on Drawings.

Vacuum Excavation: An excavation technique performed by an experienced subcontractor in
which water or air jetting is used to slough off and vacuum away soil.

Large Diameter Water Line (LDWL): Water line that is 24-inches in diameter or larger. X.
Emergency Action Plan (EAP): The EAP document should include a discussion of
procedures for timely and reliable detection, classification (level of emergency) and response
procedure to a potential emergency condition associated with a large diameter water line.

Subsurface Utility Exploration (SUE): Non-destructive excavation, unless otherwise
approved by project manager.

REFERENCES

ASTM A 798 — Standard Practice for Installing Factory-Made Corrugated Steel Pipe for
Sewers and Other Applications.

ASTM C 12 - Standard Practice for Installing Vitrified Clay Pipe Lines.

ASTM C 891 - Standard Practice for Installation of Underground Precast Concrete Utility
Structures

ASTM C 1479 - Standard Practice for Installation of Precast Concrete Sewer, Storm Drain,
and Culvert Pipe Using Standard Installations

ASTM C 1675 - Standard Practice for Installation of Precast Reinforced Concrete Monolithic
Box Sections for Culverts, Storm Drains, and Sewers

ASTM C 1821 - Standard Practice for Installation of Underground Circular Precast Concrete
Manhole Structures

ASTM D 558 - Standard Test Methods for Moisture-Density (Unit Weight) Relations of
Soil-Cement Mixtures.

ASTM D 698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil
Using Standard Effort (12,400 ft-1b/ft* (600 kN-m/m?)).

ASTM D 1556 - Standard Test Method for Density and Unit Weight of Soil in Place by
Sand-Cone Method.
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J. ASTM D 2321 - Standard Practice for Underground Installation of Thermoplastic Pipe for
Sewers and Other Gravity Flow Applications.

K. ASTM D 2487 - Standard Practice for Classification of Soils for Engineering Purposes
(Unified Soil Classifications System).

L. ASTM D 4318 - Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index
of Soils.

M. ASTM D 6938 - Standard Test Methods for In-Place Density and Water Content of Soil and
Soil-Aggregate by Nuclear Methods (Shallow Depth).

N. TxDOT Tex-101-E - Preparing Soil and Flexible Base Materials for Testing.

0. TxDOT Tex-110-E - Particle Size Analysis of Soils.

P. Federal Regulations, 29 CFR Part 1926, Standards-Excavation, Occupational Safety and
Health Administration (OSHA).

1.05 SCHEDULING

A. Schedule work so that pipe embedment can be completed on same day that acceptable
foundation has been achieved for each section of pipe installation, manhole, or other
structures.

B. For proposed utility adjacent to or across existing LDWL:

1. Conduct a meeting between contractor, Drinking Water Operations and Utility
Maintenance Branch prior to beginning excavation to coordinate the EAP in the event
a water line shut down becomes necessary.

2. Notify Drinking Water Operations a minimum of 1 week prior to beginning
construction activities.

3. Notify Drinking Water Operations a minimum of 48 hours prior to beginning
SUE work near LDWL.
4. Unless otherwise approved by City Engineer, perform construction activities between

7 AM and 7 PM, Monday through Friday. No work permitted around a LDWL on
weekends or City Holiday.

5. A City Inspector must be present during SUE or construction activities occurring

within four feet or one diameter of the LDWL, whichever is greater, from a LDWL or
appurtenance.
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1.06 SUBMITTALS

A. Conform to requirements of Section 01330 - Submittal Procedures.

B. Submit planned typical method of excavation, backfill placement and compaction including:
1. Trench widths.

2. Procedures for foundation and pipe zone bedding placement, and trench backfill
compaction.

3. Procedures for assuring compaction against undisturbed soil when pre-manufactured
trench safety systems are proposed.

C. Submit backfill material sources and product quality information in accordance with
requirements of Section 02320 - Utility Backfill Materials.

D. Submit trench excavation safety program in accordance with requirements of Section 02260 -
Trench Safety System. Include designs for special shoring meeting requirements defined in
Paragraph 1.08, Special Shoring Design Requirements contained herein.

E. Submit record of location of utilities as installed, referenced to survey control points. Include
locations of utilities encountered or rerouted. Give stations, horizontal dimensions,
elevations, inverts, and gradients.

F. Submit 11-inch by 17-inch or 12-inch by 18-inch copy of Drawing with plotted utility or
obstruction location titled "Critical Location Report" to Project Manager.

G. For installation of proposed utility adjacent to or across existing LDWL, prepare and submit

the following to Drinking Water Operations prior to beginning construction activities. Obtain
approval from Drinking Water Operations prior to commencing prelocate or utility work near
LDWL.

I. Trench details, shoring system designs, installation sequences, and flowable fill mix
designs.
2. Emergency Action Plan (EAP) to address contingency plans in the event of damage

to or failure of LDWL. Include the following:

a. Contact personnel and agencies including primary and secondary telephone
numbers.

b. Contractor’s hierarchy of responsible personnel.

c. Traffic control measures.

d. Identification of resources to be available on or near project site in event of

damage to or failure of LDWL.
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1.07 TESTS
A. Testing and analysis of backfill materials for soil classification and compaction during

1.08

PART 2

2.01

2.02

construction will be performed by an independent laboratory provided by City in accordance
with requirements of Section 01454 - Testing Laboratory Services and as specified in this
Section.

Perform backfill material source qualification testing in accordance with requirements of
Section 02320 - Utility Backfill Materials.

SPECIAL SHORING DESIGN REQUIREMENTS

Have special shoring designed or selected by Contractor's Professional Engineer to provide
support for sides of excavations, including soils and hydrostatic ground water pressures as
applicable, and to prevent ground movements affecting adjacent installations or
improvements such as structures, pavements and utilities. Special shoring may be a
premanufactured system selected by Contractor's Professional Engineer to meet project site
requirements based on manufacturer's standard design.

PRODUCTS
EQUIPMENT

Perform excavation with hydraulic excavator or other equipment suitable for achieving
requirements of this Section.

Use only hand-operated tamping equipment until minimum cover of 12-inches is obtained
over pipes, conduits, and ducts. Do not use heavy compacting equipment until adequate
cover is attained to prevent damage to pipes, conduits, or ducts.

Use trench shields or other protective systems or shoring systems which are designed and
operated to achieve placement and compaction of backfill directly against undisturbed native
soil.

Use special shoring systems where required which may consist of braced sheeting, braced
soldier piles and lagging, slide rail systems, or other systems meeting requirements as
specified in Paragraph 1.08, Special Shoring Design Requirements.

MATERIAL CLASSIFICATIONS
Embedment and Trench Zone Backfill Materials: Conform to classifications and product

descriptions of Section 02320 - Utility Backfill Materials and Section 02321 — Cement
Stabilized Sand.

Concrete Backfill: Conform to requirements for Class B concrete as specified in Section

03315 - Concrete for Utility Construction.
Geotextile (Filter Fabric): Conform to requirements of Section 02621 Geotextile.
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D. Concrete for Trench Dams: Concrete backfill or 3 sack premixed (bag) concrete.
PART 3 EXECUTION
3.01 STANDARD PRACTICE

A. Install flexible pipe, including "semi-rigid" pipe, to conform to standard practice described in
ASTM D 2321, and as described in this Section. Where an apparent conflict occurs between
standard practice and requirements of this Section, this Section governs.

B. Install rigid pipe to conform to standard practice described in ASTM C 12, C 1479, or C
1675as applicable, and as described in this Section. Where an apparent conflict occurs
between standard practice and requirements of this Section, this Section governs.

3.02 PREPARATION

A. Establish traffic control to conform to requirements of Section 01555 - Traffic Control and
Regulation. Maintain barricades and warning lights for streets and intersections affected by
Work, and are considered hazardous to traffic movements.

B. Perform work to conform to applicable safety standards and regulations. Employ trench
safety system as specified in Section 02260 - Trench Safety Systems.

C. Immediately notify agency or company owning any existing utility line which is damaged,
broken, or disturbed. Obtain approval from Project Manager and agency for any repairs or
relocations, either temporary or permanent.

D. Remove existing pavements and structures, including sidewalks and driveways, to conform
to requirements of Section 02221 - Removing Existing Pavements, Structures, Wood and
Demolition Debris, as applicable.

E. Install and operate necessary dewatering and surface-water control measures to conform to
Section 01578 - Control of Ground and Surface Water. Provide stable trench to allow
installation in accordance with Specifications.

F. Maintain permanent benchmarks, monumentation, and other reference points. Unless
otherwise directed in writing, replace those which are damaged or destroyed in accordance
with Section 01725 - Field Surveying.

3.03 CRITICAL LOCATION INVESTIGATION
A. Horizontal and vertical location of various underground lines shown on Drawings, including

but not limited to water lines, gas lines, storm sewers, sanitary sewers, telecommunication
lines, electric lines or power ducts, pipelines, concrete and debris, are based on best
information available but are only approximate locations. Unless otherwise approved by
Project Manager, at Critical Locations shown on Drawings, perform vacuum excavation to
field verify horizontal and vertical locations of such lines within a zone 2 feet vertically and 4
feet horizontally of proposed work exclude water jetting at PCCP water line.

02317-8



CITY OF HOUSTON EXCAVATION AND
| 2022 STANDARD SPECIFICATION BACKFILL FOR UTILITIES

3.04

1. Verify location of existing utilities minimum of 7 working days in advance of pipe
laying activities based on daily pipe laying rate or prior to beginning installation of
auger pit or tunnel shaft. Use extreme caution and care when uncovering utilities
designated by Critical Locate.

2. Notify Project Manager in writing immediately upon identification of obstruction. In
event of failure to identify obstruction in minimum of 7 days, Contractor will not be
entitled to extra cost for downtime including, but not limited to, payroll, equipment,
overhead, demobilization and remobilization, until 7 days has passed from time
Project Manager is notified of obstruction.

Notify involved utility companies of date and time that investigation excavation will occur
and request that their respective utility lines be marked in field. Comply with utility or
pipeline company requirements that their representative be present during excavation.
Provide Project Manager with 48 hours notice prior to field excavation or related work.

Survey vertical and horizontal locations of obstructions relative to project baseline and datum
and plot on 12-inch by 18-inch copy of Drawings. For large diameter water lines, submit to
Project Manager for approval, horizontal and vertical alignment dimensions for connections
to existing lines, tied into project baseline, signed and sealed by R.P.L.S.

LDWL Prelocate Requirements:

1. Field-locate LDWL, appurtenances and laterals connected directly to LDWL through
use of non-probing method such as a vacuum truck (non-water jetting method) at no
greater than 50-foot intervals. Locate upstream and downstream of proposed work or
utility installation.

2. Record crown and side of LDWL adjacent to proposed work or utility installation.
Record LDWL locations horizontally and vertically using same coordinate system

employed on proposed utility drawings.

3. Tie horizontal and vertical coordinates into project baseline. Submit recordings
performed by R.P.L.S to City a minimum of 14 days prior to mobilizing to site.

PROTECTION

Protect trees, shrubs, lawns, existing structures, and other permanent objects outside of
grading limits and within grading limits as designated on Drawings, and in accordance with
requirements of Section 01562 - Tree and Plant Protection.

Protect and support above-grade and below-grade utilities which are to remain.

Restore damaged permanent facilities to pre-construction conditions unless replacement or
abandonment of facilities is indicated on Drawings.

Take measures to minimize erosion of trenches. Do not allow water to pond in trenches.
Where slides, washouts, settlements, or areas with loss of density or pavement failures or
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potholes occur, repair, re-compact, and pave those areas at no additional cost to City.
Contingency plans for proposed work or utility installation adjacent to or across a LDWL:

1. Conduct on-site emergency drill prior to commencing proposed utility installation,
and at three month intervals to assure EAP is current.

2. In the event a LDWL shut down becomes necessary, secure site and provide
assistance to City personnel to access pipe and isolation valves as needed.

EXCAVATION

Except as otherwise specified or shown on Drawings, install underground utilities in open cut
trenches with vertical sides.

Perform excavation work so that pipe, conduit, and ducts can be installed to depths and
alignments shown on Drawings. Avoid disturbing surrounding ground and existing facilities
and improvements.

Determine trench excavation widths using following schedule as related to pipe outside
diameter (O.D.). Excavate trench so that pipe is centered in trench.

Nominal Minimum Trench
Pipe Size, Inches Width, Inches
Less than 18 O.D.+18
18 to 30 O.D.+24
36 to 42 O.D. + 36
Greater than 42 0O.D. +48

Do not obstruct sight distance for vehicles utilizing roadway or detours with stockpiled
materials.

Use sufficient trench width or benches above embedment zone for installation of well point
headers or manifolds and pumps where depth of trench makes it uneconomical or impractical
to pump from surface elevation. Provide sufficient space between shoring cross braces to
permit equipment operations and handling of forms, pipe, embedment and backfill, and other
materials.

Upon discovery of unknown utilities, badly deteriorated utilities not designated for removal,
or concealed conditions, discontinue work at that location. Notify Project Manager and
obtain instructions before proceeding.

Shoring of Trench Walls.

1. Install Special Shoring in advance of trench excavation or simultaneously with trench
excavation, so that soils within full height of trench excavation walls will remain
laterally supported at all times.
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2.

For all types of shoring, support trench walls in pipe embedment zone throughout
installation. Provide trench wall supports sufficiently tight to prevent washing trench
wall soil out from behind trench wall support.

Leave sheeting driven into or below pipe embedment zone in place to preclude loss of
support of foundation and embedment materials, unless otherwise directed by Project
Manager. Leave rangers, walers, and braces in place as long as required to support
sheeting, which has been cut off, and trench wall in vicinity of pipe zone.

Employ special methods for maintaining integrity of embedment or foundation
material. Before moving supports, place and compact embedment to sufficient depths
to provide protection of pipe and stability of trench walls. As supports are moved,
finish placing and compacting embedment.

If sheeting or other shoring is used below top of pipe embedment zone, do not disturb
pipe foundation and embedment materials by subsequent removal. Maximum
thickness of removable sheeting extending into embedment zone shall be equivalent
of 1-inch-thick steel plate. As sheeting is removed, fill in voids left with grouting
material.

G. Use of Trench Shields. When trench shield (trench box) is used as worker safety device, the
following requirements apply:

1. Make trench excavations of sufficient width to allow shield to be lifted or pulled
freely, without damage to trench sidewalls.

2. Move trench shields so that pipe, and backfill materials, after placement and
compaction, are not damaged nor disturbed, nor degree of compaction reduced. Re-
compact after shield is moved if soil is disturbed.

3. When required, place, spread, and compact pipe foundation and bedding materials
beneath shield. For backfill above bedding, lift shield as each layer of backfill is
placed and spread. Place and compact backfill materials against undisturbed trench
walls and foundation.

4. Maintain trench shield in position to allow sampling and testing to be performed in
safe manner.

5. Conform to applicable Government regulations.

H. Voids under paving area outside shield caused by Contractor's work will require removal of

pavement, consolidation and replacement of pavement in accordance with Contract
Documents. Repair damage resulting from failure to provide adequate supports.

L Place sand or soil behind shoring or trench shield to prevent soil outside shoring from
collapsing and causing voids under pavement. Immediately pack suitable material in outside
voids following excavation to avoid caving of trench walls.
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J.

Coordinate excavation within 15 feet of pipeline with company's representative. Support
pipeline with methods agreed to by pipeline company's representative. Use small, rubber-
tired excavator, such as backhoe, to do exploratory excavation. Bucket that is used to dig in
close proximity to pipelines shall not have teeth or shall have guard installed over teeth to
approximate bucket without teeth. Excavate by hand within 1 foot of Pipeline Company’s
line. Do not use larger excavation equipment than normally used to dig trench in vicinity of
pipeline until pipelines have been uncovered and fully exposed. Do not place large
excavation and hauling equipment directly over pipelines unless approved by Pipeline
Company’s representative.

When, during excavation to uncover pipeline company's pipelines, screwed collar or an oxy-
acetylene weld is exposed, immediately notify Project Manager. Provide supports for collar
or welds. Discuss with Pipeline Company’s representative and determine methods of
supporting collar or weld during excavation and later backfilling operations. When collar is
exposed, request Pipeline Company to provide welder in a timely manner to weld ends of
collar prior to backfilling of excavation.

Excavation and shoring requirements for proposed work or utility installation adjacent to or
across a LDWL:

1. Identify LDWL area in field and barricade off from construction activities. Allow no
construction related activities including, but not limited to, loading of dump trucks
and material staging or storage, on top of LDWL.

2. Employ a groundwater control system when performing excavation activities within
ten feet of LDWL to:
a. Effectively reduce hydrostatic pressure affecting excavations,
b. Develop substantially dry and stable subgrade for subsequent construction
operations,
c. Prevent loss of fines, seepage, boils, quick condition or softening of

foundation strata, and
d. Maintain stability of sides and bottom of excavations.

3. When edge of proposed trench or shoring is within a distance equal to one diameter
of LDWL from outside of wall of LDWL, valve or appurtenance:

a. Maintain minimum of four (4) feet horizontal clearance and minimum of two
(2) feet vertical clearance between proposed utility and LDWL.

b. Auger Construction

1) Maintain minimum of four (4) feet horizontal clearance between
proposed utility and LDWL.
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2) Dry auger method required when auger hole is 12-inches and larger in
diameter.
c. Open Cut Construction and Auger pits

3.06

3.07

1) Perform hand excavation when within four (4) feet of LDWL.

2) Employ hydraulic or pneumatic shoring system. Do not use vibratory
or impact driven shoring or piling.

3) Expose no more than 30-feet of trench prior to backfilling.

4) A maximum of one (1) foot of vertical trench shall be un-braced at a
time to maintain constant pressure on face of excavated soil.

5) Upon removal of shoring system, inject flowable fill into void space
left behind by shoring system. Comply with Standard Specification
02322 - Flowable Fill.

d. When edge of utility excavation is greater than one diameter of LDWL from
outside wall of LDWL, use a shielding system as required by Project Manager
and proposed utility standards and practices.

HANDLING EXCAVATED MATERIALS

Use only excavated materials, which are suitable as defined in this Section and conforming to
Section 02320 - Utility Backfill Materials. Place material suitable for backfilling in
stockpiles at distance from trench to prevent slides or cave-ins.

When required, provide additional backfill material conforming to requirements of Section
02320 - Utility Backfill Materials.

Do not place stockpiles of excess excavated materials on streets and adjacent properties.
Protect backfill material to be used on site. Maintain site conditions in accordance with
Section 01504 - Temporary Facilities and Controls. Excavate trench so that pipe is centered
in trench. Do not obstruct sight distance for vehicles utilizing roadway or detours with
stockpiled materials.

TRENCH FOUNDATION

Excavate bottom of trench to uniform grade to achieve stable trench conditions and
satisfactory compaction of foundation or bedding materials.

When wet soil is encountered on trench bottom and dewatering system is not required, over
excavate an additional 6-inches with approval by Project Manager. Place non-woven
geotextile fabric and then compact 12-inches of crushed stone in one lift on top of fabric.
Compact crushed stone with four passes of vibratory-type compaction equipment.

02317-13



CITY OF HOUSTON EXCAVATION AND
2022 STANDARD SPECIFICATION BACKFILL FOR UTILITIES

C.

3.08

Perform over excavation, when directed by Project Manager, in accordance with Paragraph
3.07.B above. Removal of unstable or unsuitable material may be required if approved by
Project Manager;

1. Even though Contractor has not determined material to be unsuitable, or

2. If unstable trench bottom is encountered and an adequate ground water control system
is installed and operating according to Section 01578 - Control of Ground and
Surface Water.

Place trench dams in Class I foundations in line segments longer than 100 feet between
manholes and not less than one in every 500 feet of pipe placed. Install additional dams as
needed to achieve workable construction conditions. Do not place trench dams closer than 5
feet from manholes.

PIPE EMBEDMENT, PLACEMENT, AND COMPACTION

Remove loose, sloughing, caving, or otherwise unsuitable soil from bottoms and sidewalls of
trenches immediately prior to placement of embedment materials.

Place embedment including bedding, haunching, and initial backfill as shown on Drawings.

For pipe installation, manually spread embedment materials around pipe to provide uniform
bearing and side support when compacted. Protect flexible pipe from damage during placing
of pipe zone bedding material. Perform placement and compaction directly against
undisturbed soils in trench sidewalls, or against sheeting which is to remain in place.

Do not place trench shields or shoring within height of embedment zone unless means to
maintain density of compacted embedment material are used. If moveable supports are used
in embedment zone, lift supports incrementally to allow placement and compaction of
material against undisturbed soil.

Place geotextile to prevent particle migration from in-situ soil into open-graded (Class I)
embedment materials or drainage layers.

Do not damage coatings or wrappings of pipes during backfilling and compacting operations.
When embedding coated or wrapped pipes, do not use crushed stone or other sharp, angular
aggregates.

Place haunching material manually around pipe and compact it to provide uniform bearing
and side support. If necessary, hold small-diameter or lightweight pipe in place during
compaction of haunch areas and placement beside pipe with sand bags or other suitable
means.

Place electrical conduit, if used, directly on foundation without bedding.

Shovel in-place and compact embedment material using pneumatic tampers in restricted
areas, and vibratory-plate compactors or engine-powered jumping jacks in unrestricted areas.
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Compact each lift before proceeding with placement of next lift. Water tamping is not
allowed.

J. For water lines construction embedment, use bank run sand, concrete sand, gem sand, pea

gravel, or crushed limestone as specified in Section 02320 - Utility Backfill Material. Adhere
to the following subparagraph numbers 1 and 2.

1. Class I, II and III Embedment Materials:
a. Maximum 6-inches compacted lift thickness.

b. Compact to achieve minimum of 95 percent of maximum dry density as
determined according to ASTM D 698.

c. Moisture content to be within -3 percent to +5 percent of optimum as
determined according to ASTM D 698, unless otherwise approved by Project
Manager.
2. Cement Stabilized Sand (where required for special installations):
a. Maximum 6-inches compacted thickness.
b. Compact to achieve minimum of 95 percent of maximum dry density as

determined according to ASTM D 698.

c. Moisture content to be on dry side of optimum as determined according to
ASTM D 698 but sufficient for effective hydration.

K. For Sanitary Sewers adhere to subparagraph number 1 and 2. For Storm Sewers provide
cement stabilized sand per paragraph 2. This provision does not apply to Storm Sewers
constructed of HDPE pipe installed under pavement.

1. Class I Embedment Materials.
a. Maximum 6-inches compacted lift thickness.
b. Systematic compaction by at least two passes of vibrating equipment.

Increase compaction effort as necessary to effectively embed pipe to meet
deflection test criteria.

c. Moisture content as determined by Contractor for effective compaction
without softening soil of trench bottom, foundation or trench walls.

2. Class IT Embedment and Cement Stabilized Sand.
a. Maximum 6-inches compacted thickness.
b. Compaction by methods determined by Contractor to achieve minimum of 95
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3.09

percent of maximum dry density as determined according to ASTM D 698 for
Class II materials and according to ASTM D 558 for cement stabilized
materials.

C. Moisture content of Class II materials within 3 percent of optimum as
determined according to ASTM D 698. Moisture content of cement stabilized
sands on dry side of optimum as determined according to ASTM D 558 but
sufficient for effective hydration.

For Storm Sewers constructed of any flexible pipe product and installed under pavement
provide flowable fill pipe embedment as specified in Section 02322 - Flowable Fill.

Place trench dams in Class I embedment in line segments longer than 100 feet between
manholes, and not less than one in every 500 feet of pipe placed. Install additional dams as
needed to achieve workable construction conditions. Do not place trench dams closer than 5
feet from manholes.

TRENCH ZONE BACKFILL PLACEMENT AND COMPACTION

Place backfill for pipe or conduits and restore surface as soon as practicable. Leave only
minimum length of trench open as necessary for construction.

For water lines, under pavement and to within one foot back of curb, use backfill materials
described below:

1. For water lines 20-inches in diameter and smaller, use bank run sand or select backfill
materials up to pavement base or subgrade.

2. For water lines 24-inches in diameter and larger, backfill with suitable on-site
material (random backfill) up to 12-inches below pavement base or subgrade. Place
minimum of 12-inches of select backfill below pavement base or subgrade.

For sewer pipes (Storm and Sanitary), use backfill materials described by trench limits. For
"trench zone backfill" under pavement and to within one foot back of curb, use cement
stabilized sand for pipes of nominal sizes 36-inches in diameter and smaller to level 12
inches below the pavement. For sewer pipes 42-inches in diameter and larger, under
pavement or natural ground, backfill from 12-inches above top of pipe to 120 inches below
pavement with suitable on-site material or select backfill. Use select backfill for rigid
pavements or flexible base material for asphalt pavements for 12-inch backfill directly under
pavement. For backfill materials reference Section 02320 - Utility Backfill Materials. This
provision does not apply where a Storm Sewer is constructed of any flexible pipe product.

For Storm Sewers constructed of any flexible pipe product and installed under pavement
provide flowable fill as specified in Section 02322 - Flowable Fill. For Storm Sewers
constructed of any flexible pipe product and not installed under pavement provide cement
stabilized sand.

Where damage to completed pipe installation work is likely to result from withdrawal of
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sheeting, leave sheeting in place. Cut off sheeting 1.5-feet or more above crown of pipe.
Remove trench supports within 5-feet from ground surface.

F. Unless otherwise shown on Drawings. Use one of the following trench zone backfills under
pavement and to within one foot of edge of pavement. Place trench zone backfill in lifts and
compact. Fully compact each lift before placement of next lift.

1. Class I, II, or III or combination thereof:
a. Place in maximum 12-inch thick loose layers.
b. Compact by vibratory equipment to minimum of 95 percent of maximum dry

density determined according to ASTM D 698.

C. Moisture content within zero percent to 5 percent above optimum determined
according to ASTM D 698, unless otherwise approved by Project Manager.

2. Cement-Stabilized Sand:

a. Maximum lift thickness determined by Contractor to achieve uniform
placement and required compaction, but do not exceed 12-inches.

b. Compact by vibratory equipment to minimum of 95 percent of maximum dry
density determined according to ASTM D 558.

C. Moisture content on dry side of optimum determined according to ASTM D
558 but sufficient for cement hydration.

3. Class IVA and IVB (Clay Soils):
a. Place in maximum 8-inch thick loose lifts.

b. Compaction by vibratory Sheepfoot roller to minimum of 95 percent of
maximum dry density determined according to ASTM D 698.

c. Moisture content within zero percent to 5 percent above optimum determined
according to ASTM D 698, unless approved by Project Manager.

G. Unless otherwise shown on Drawings, for trench excavations not under pavement, random
backfill of suitable material may be used in trench zone. This provision does not apply to
flexible pipe used for storm sewers.

1. Fat clays (CH) may be used as trench zone backfill outside paved areas at
Contractor's option. When required density is not achieved, at any additional cost to
City, rework, dry out, use lime stabilization or other approved methods to achieve
compaction requirements, or use different suitable material.

2. Maximum 9-inch compacted lift thickness for clayey soils and maximum 12-inch lift
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3.10

3.11

thickness for granular soils.

3. Compact to minimum of 90 percent of maximum dry density determined according to
ASTM D 698.
4. Moisture content as necessary to achieve density.

For electric conduits, remove form work used for construction of conduits before placing
trench zone backfill.

MANHOLES, JUNCTION BOXES AND OTHER PIPELINE STRUCTURES

Below paved areas or where shown on Drawings, encapsulate manhole with cement
stabilized sand; minimum of 2 foot below base, minimum 2 foot around walls, up to
pavement subgrade or natural ground. Compact in accordance with Paragraph 3.09.F.2 of this
Section

In unpaved areas, use select fill for backfill. Existing material that qualifies as select material
may be used, unless indicated otherwise on Drawings. Deposit backfill in uniform layers and
compact each layer as specified. Maintain backfill material at no less than 2 percent below
nor more than 5 percent above optimum moisture content, unless otherwise approved by
Project Manager. Place fill material in uniform 8-inch maximum loose layers. Compact fill to
at least 95 percent of maximum Standard Proctor Density according to ASTM D 698.

For LDWL projects, encapsulate manhole with cement stabilized sand; minimum of 1 foot
below base, minimum of 2 feet around walls, up to within 12-inches of pavement subgrade or
natural ground. For manholes over water line, extend encapsulation to bottom of trench.
Compact in accordance with Paragraph 3.09 F.2 of this Section.

FIELD QUALITY CONTROL

Test for material source qualifications as defined in Section 02320 - Utility Backfill
Materials.

Provide excavation and trench safety systems at locations and to depths required for testing
and retesting during construction at no additional cost to City.

Tests will be performed on minimum of three different samples of each material type for
plasticity characteristics, in accordance with ASTM D 4318, and for gradation
characteristics, in accordance with Tex-101-E and Tex-110-E. Additional classification tests
will be performed whenever there is noticeable change in material gradation or plasticity, or
when requested by Project Manager.

At least three tests for moisture-density relationships will be performed initially for backfill
materials in accordance with ASTM D 698, and for cement- stabilized sand in accordance
with ASTM D 558. Perform additional moisture-density relationship tests once a month or
whenever there is noticeable change in material gradation or plasticity.
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E. In-place density tests of compacted pipe foundation, embedment and trench zone backfill soil
materials will be performed according to ASTM D 1556 or ASTM D 6938, and at following
frequencies and conditions.

1. For open cut construction projects and auger pits: Unless otherwise approved by
Project Manager, successful compaction to be measured by one test per 40 linear feet
measured along pipe for compacted embedment and two tests per 40 linear feet
measured along pipe for compacted trench zone backfill material. Length of auger
pits to be measured to arrive at 40 linear feet.

2. A minimum of three density tests for each full shift of Work.

3. Density tests will be distributed among placement areas. Placement areas are:
foundation, outer bedding, haunching, initial backfill and trench zone.

4. The number of tests will be increased if inspection determines that soil type or
moisture content are not uniform or if compacting effort is variable and not
considered sufficient to attain uniform density, as specified.

5. Density tests may be performed at various depths below fill surface by pit excavation.
Material in previously placed lifts may therefore be subject to acceptance/rejection.

6. Two verification tests will be performed adjacent to in-place tests showing density
less than acceptance criteria. Placement will be rejected unless both verification tests
show acceptable results.

7. Recompacted placement will be retested at same frequency as first test series,
including verification tests.

8. Identify elevation of test with respect to natural ground or pavement.
F. Recondition, re-compact, and retest at Contractor's expense if tests indicate Work does not

meet specified compaction requirements. For hardened soil cement with nonconforming
density, core and test for compressive strength at Contractor's expense.

G. Acceptability of crushed rock compaction will be determined by inspection.
3.12 DISPOSAL OF EXCESS MATERIAL
A. Dispose of excess materials in accordance with requirements of Section 01576 - Waste

Material Disposal.

END OF SECTION
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2022 STANDARD SPECIFICATION BORROW
SECTION 02319
BORROW
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Soil materials for embankment or backfill.
1.02 MEASUREMENT AND PAYMENT
A. Unit Prices.
1. Payment for borrow is on cubic yard basis calculated by theoretical quantities using
average end area method based on Drawings.
2. Refer to Section 01270 - Measurement and Payment for unit price procedures.
B. Stipulated Price (Lump Sum). If Contract is Stipulated Price Contract, payment for work in
this Section is included in total Stipulated Price.
1.03 REFERENCES
A. ASTM D 2216 - Standard Test Methods for Laboratory Determination of Water (Moisture)
Content of Soil and Rock by Mass.
B. ASTM D 4318 - Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity
Index of Soils.
1.04 SUBMITTALS
A. Conform to requirements of Section 01330 - Submittal Procedures.
B. Submit location and description of proposed borrow area for approval.
C. Submit material samples for testing.
PART 2 PRODUCTS
2.01 SOIL MATERIAL
A. Grade borrow material used for embankment or backfill free of lumps greater than 6 inches,

rocks larger than 3 inches, organic material, chemical waste or other contamination, and
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PART 3

3.01

3.02

3.03

3.04

3.05

debris. Take borrow material from sources approved by Project Manager.

Use material with plasticity index not less than 12, nor more than 20 when tested in
accordance with ASTM D 4318. Maximum liquid limit shall be 45, unless approved by
Project Manager. Do not use blend of cohesive and granular soils to achieve required
plasticity index.

EXECUTION

PREPARATION

Notify Project Manager and testing laboratory 5 days in advance of opening borrow source
to permit obtaining samples for qualification testing. When material does not meet

specification requirements, locate another source of borrow.

Clear approved source area of trees, stumps, brush, roots, vegetation, organic matter, and
other unacceptable material before excavation.

TESTS

Test and analyze soil materials in accordance with ASTM D 4318 and ASTM D 2216 under
provisions of Section 01454 - Testing Laboratory Services.

EXCAVATION

Provide adequate drainage of surface water so that surface water run off does not enter
borrow pit excavation.

HAULING

Use covered trucks. Conform to requirements of Section 01555 - Traffic Control and
Regulation.

EMBANKMENT

Conform to requirements of Section 02330 - Embankment.

END OF SECTION
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UTILITY BACKFILL MATERIALS

PART 1

1.01

1.02

SECTION 02320

UTILITY BACKFILL MATERIALS

GENERAL

SECTION INCLUDES

Material Classifications.

Utility Backfill Materials:

1.

2.

8.

9.

Concrete sand
Gem sand

Pea gravel
Crushed stone
Crushed concrete
Bank run sand
Select backfill
Random backfill

Cement stabilized sand

Material Handling and Quality Control Requirements.

MEASUREMENT AND PAYMENT

Unit Prices.

1.

No payment will be made for backfill material. Include payment in unit price for
applicable utility installation.

Payment for backfill material, when included as separate pay item or when directed
by Project Manager, is on cubic yard basis for material placed and compacted within
theoretical trench width limits and thickness of material according to Drawings, or
as directed by Project Manager.

Payment for backfill of authorized over-excavation is in accordance with Section
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1.03

02318 - Extra Unit Price Work for Excavation and Backfill.

4. Refer to Section 01270 - Measurement and Payment for unit price procedures.

Stipulated Price (Lump Sum). If Contract is Stipulated Price Contract, payment for work in
this Section is included in total Stipulated Price.

DEFINITIONS
Unsuitable Material:

1. Materials classified as ML, CL-ML, MH, PT, OH, and OL according to ASTM D
2487.

2. Materials that cannot be compacted to required density due to gradation, plasticity,
or moisture content.

3. Materials containing large clods, aggregates, or stones greater than 4 inches in any
dimension; debris, vegetation, or waste; or any other deleterious materials.

4. Materials contaminated with hydrocarbons or other chemical contaminants.
Suitable Material:
1. Materials meeting specification requirements.

2. Unsuitable materials meeting specification requirements for suitable soils after
treatment with lime or cement.

Foundation Backfill Materials: Natural soil or manufactured aggregate meeting Class |
requirements and geotextile filter fabrics as required, to control drainage and material
separation. Foundation backfill material is placed and compacted as backfill where needed
to provide stable support for structure foundation base. Foundation backfill materials may
include concrete fill and seal slabs.

Foundation Base: Crushed stone aggregate with filter fabric as required, cement stabilized
sand, or concrete seal slab. Foundation base provides smooth, level working surface for
construction of concrete foundation.

Backfill Material: Classified soil material meeting specified quality requirements for
designated application as embedment or trench zone backfill.

Embedment Material: Soil material placed under controlled conditions within embedment

zone extending vertically upward from top of foundation to an elevation 12 inches above
top of pipe, and including pipe bedding, haunching and initial backfill.
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G.

1.04

Trench Zone Backfill: Classified soil material meeting specified quality requirements and
placed under controlled conditions in trench zone from top of embedment zone to base
course in paved areas or to surface grading material in unpaved areas.

Foundation: Either suitable soil of trench bottom or material placed as backfill of over-
excavation for removal and replacement of unsuitable or otherwise unstable soils.

Source: Source selected by Contractor for supply of embedment or trench zone backfill
material. Selected source may be project excavation, off-site borrow pits, commercial

borrow pits, or sand and aggregate production or manufacturing plants.

Refer to Section 02317 - Excavation and Backfill for Utilities for other definitions regarding
utility installation by trench construction.

REFERENCES
ASTM C 33 - Standard Specification for Concrete Aggregates.

ASTM C 40 - Standard Test Method for Organic Impurities in Fine Aggregates for
Concrete.

ASTM C 123 - Standard Test Method for Lightweight Particles in Aggregate.

ASTM C 131 - Standard Test Method for Resistance to Degradation of Small-Size Coarse
Aggregate by Abrasion and Impact in Los Angeles Machine.

ASTM C 136 - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
ASTM C 142 - Standard Test Method for Clay Lumps and Friable Particles in Aggregates.

ASTM D 1140 - Standard Test Methods for Determining the Amount of Material Finer
Than 75-um (No. 200) Sieve in soils by Washing.

ASTM D 2487 - Standard Practice for Classification of Soils for Engineering Purposes
(Unified Soil Classification System).

ASTM D 4318 - Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity Index
of Soils.

ASTM D 4643 - Standard Test Method for Determination of Water Content of Soil and
Rock by Microwave Oven Heating.

TxDOT Tex-110-E - Particle Size Analysis of Soils.

TxDOT Tex-460-A - Determining Crushed Face Particle count
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1.05 SUBMITTALS
A. Conform to requirements of Section 01330 - Submittal Procedures.
B. Submit description of source, material classification and product description, production
method, and application of backfill materials.
C. Submit test results for samples of off-site backfill materials. Comply with Paragraph 2.03,
Material Testing.
D. Before stockpiling materials, submit copy of approval from landowner for stockpiling
backfill material on private property.
E. Provide delivery ticket which includes source location for each delivery of material that is
obtained from off-site sources or is being paid as specific bid item.
1.06 TESTS
A. Perform tests of sources for backfill material in accordance with Paragraph 2.03B.
B. Verification tests of backfill materials may be performed by City in accordance with Section
01454 - Testing Laboratory Services and in accordance with Paragraph 3.03.
PART 2 PRODUCTS
2.01 MATERIAL CLASSIFICATIONS
A. Classify materials for backfill for purpose of quality control in accordance with Unified Soil
Classification Symbols as defined in ASTM D 2487. Material use and application is defined
in utility installation specifications and Drawings either by class, as described in Paragraph
2.01B, or by product descriptions, as given in Paragraph 2.02.
B. Class Designations Based on Laboratory Testing:

1. Class I: Well-graded gravels and sands, gravel-sand mixtures, crushed well-graded
rock, little or no fines (GW, SW):

a. Plasticity index: non-plastic.

b. Gradation: Deo/Dio - greater than 4 percent; amount passing No. 200 sieve -
less than or equal to 5 percent.

2. Class II: Poorly graded gravels and sands, silty gravels and sands, little to moderate
fines (GM, GP, SP, SM):

a. Plasticity index: non-plastic to 4.
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2.02

b. Gradations:

1) Gradation (GP, SP): amount passing No. 200 sieve - less than 5
percent.

2) Gradation (GM, SM): amount passing No. 200 sieve - between 12
percent and 50 percent.

3) Borderline gradations with dual classifications (e.g., SP-SM): amount
passing No. 200 sieve - between 5 percent and 12 percent.

Class III: Clayey gravels and sands, poorly graded mixtures of gravel, sand, silt, and
clay (GC, SC, and dual classifications, e.g., SP-SC):

a. Plasticity index: greater than 7.
b. Gradation: amount passing No. 200 sieve - between 12 percent and 50
percent.

Class IVA: Lean clays (CL).
a. Plasticity Indexes:
1) Plasticity index: greater than 7, and above A line.
2) Borderline plasticity with dual classifications (CL-ML): PI between 4
and 7.
b. Liquid limit: less than 50.
C. Gradation: amount passing No. 200 sieve - greater than 50 percent.

d. Inorganic.

Class IVB: Fat clays (CH)

a. Plasticity index: above A line.

b. Liquid limit: 50 or greater.

C. Gradation: amount passing No. 200 sieve - greater than 50 percent.
d. Inorganic.

Use soils with dual class designation according to ASTM D 2487, and which are not
defined above, according to more restrictive class.

PRODUCT DESCRIPTIONS

Soils classified as silt (ML) silty clay (CL-ML with PI of 4 to 7), elastic silt (MH), organic
clay and organic silt (OL, OH), and organic matter (PT) are not acceptable as backfill
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materials. These soils may be used for site grading and restoration in unimproved areas as
approved by Project Manager. Soils in Class IVB, fat clay (CH) may be used as backfill
materials where allowed by applicable backfill installation specification. Refer to Section
02316 - Excavation and Backfill for Structures and Section 02317 - Excavation and Backfill
for Utilities.

B. Provide backfill material that is free of stones greater than 6 inches, free of roots, waste,
debris, trash, organic material, unstable material, non-soil matter, hydrocarbon or other
contamination, conforming to following limits for deleterious materials:

1. Clay lumps: Less than 0.5 percent for Class I, and less than 2.0 percent for Class II,
when tested in accordance with ASTM C 142.

2. Lightweight pieces: Less than 5 percent when tested in accordance with ASTM C
123.
3. Organic impurities: No color darker than standard color when tested in accordance
with ASTM C 40.
C. Manufactured materials, such as crushed concrete, may be substituted for natural soil or

rock products where indicated in product specification, and approved by Project Manager,
provided that physical property criteria are determined to be satisfactory by testing.

D. Bank Run Sand: Durable bank run sand classified as SP, SW, or SM by Unified Soil
Classification System (ASTM D 2487) meeting following requirements:

1. Less than 15 percent passing number 200 sieve when tested in accordance with
ASTM D 1140. Amount of clay lumps or balls may not exceed 2 percent.

2. Material passing number 40 sieve shall meet the following requirements when tested
in accordance with ASTM D 4318: Plasticity index: not exceeding 7.

E. Concrete Sand: Natural sand, manufactured sand, or combination of natural and
manufactured sand conforming to requirements of ASTM C 33 and graded within following
limits when tested in accordance with ASTM C 136:

Sieve Percent Passing
3/8" 100
No. 4 95 to 100
No. 8 80 to 100
No. 16 50 to 85
No. 30 25 to 60
No. 50 10 to 30
No. 100 210 10
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F.

Gem Sand: Sand conforming to requirements of ASTM C 33 for course aggregates
specified for number 8 size and graded within the following limits when tested in
accordance with ASTM C 136:

Sieve Percent Passing
3/8” 95 to 100
No. 4 60 to 80
No. 8 15 to 40

Pea Gravel: Durable particles composed of small, smooth, rounded stones or pebbles and
graded within the following limits when tested in accordance with ASTM C 136:

Sieve Percent Passing
1/2” 100
3/8” 85 to 100
No. 4 10 to 30
No. 8 0to 10
No. 16 0to5

Crushed Aggregates: Crushed aggregates consist of durable particles obtained from an
approved source and meeting the following requirements:

1.

Materials of one product delivered for same construction activity from single source,
unless otherwise approved by Project Manager.

Non-plastic fines.

Los Angeles abrasion test wear not exceeding 45 percent when tested in accordance
with ASTM C 131.

Crushed aggregate shall have minimum of 90 percent of particles retained on No. 4
sieve with 2 or more crushed faces as determined by Tex-460-A, Part I.

Crushed stone: Produced from oversize plant processed stone or gravel, sized by
crushing to predominantly angular particles from naturally occurring single source.
Uncrushed gravel is not acceptable materials for embedment where crushed stone is
shown on applicable utility embedment drawing details.

Crushed Concrete: Crushed concrete is an acceptable substitute for crushed stone as
utility backfill. Gradation and quality control test requirements are same as crushed
stone. Provide crushed concrete produced from normal weight concrete of uniform
quality; containing particles of aggregate and cement material, free from other
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2.03

substances such as asphalt, reinforcing steel fragments, soil, waste gypsum (calcium
sulfate), or debris.

7. Gradations, as determined in accordance with Tex-110-E.
) Percent Passing by Weight for Pipe Embedment by
Sieve Ranges of Nominal Pipes Sizes
>15" 15" - 8" <8"
1" 95 -100 100 -
3/4" 60 - 90 90 - 100 100
1/2" 25 - 60 - 90 - 100
3/8" - 20 - 55 40 - 70
No. 4 0-5 0-10 0-15
No. 8 - 0-5 0-5

Select Backfill: Class III clayey gravel or sand or Class IV lean clay with plasticity index
between 7 and 20 or clayey soils treated with lime in accordance with Section 02951 -
Pavement Repair and Restoration to meet plasticity criteria.

Random Backfill: Any suitable soil or mixture of soils within Classes I, II, III and I'V; or fat
clay (CH) where allowed by applicable backfill installation specification. Refer to Section
02316 - Excavation and Backfill for Structures and Section 02317 - Excavation and Backfill
for Ultilities.

Cement Stabilized Sand: Conform to requirements of Section 02321 - Cement Stabilized
Sand.

Concrete Backfill: Conform to Class B concrete as specified in Section 03315 - Concrete
for Utility Construction.

Flexible Base Course Material: Conform to requirements of applicable portions of Section
02711 - Hot Mix Asphaltic Base Course, Section 02712 - Cement Stabilized Base Course,
and Section 02713 - Recycled Crushed Concrete Base Course.

MATERIAL TESTING

Source Qualification. Perform testing to obtain tests by suppliers for selection of material
sources and products not from the project site. Test samples of processed materials from
current production representing material to be delivered. Use tests to verify that materials
meet specification requirements. Repeat qualification test procedures each time source
characteristics change or there is planned change in source location or supplier. Include the
following qualification tests, as applicable:

02320-8



CITY OF HOUSTON
| 2022 STANDARD SPECIFICATION UTILITY BACKFILL MATERIALS

PART 3

3.01

1. Gradation. Report complete sieve analyses regardless of specified control sieves
from largest particle through No. 200 sieve.

2. Plasticity of material passing No. 40 sieve

3. Los Angeles abrasion wear of material retained on No. 4 sieve

4. Clay lumps

5. Lightweight pieces

6. Organic impurities

Production Testing. Provide reports to Project Manager from an independent testing
laboratory that backfill materials to be placed in Work meet applicable specification
requirements.

Assist Project Manager in obtaining material samples for verification testing at source or at
production plant.

EXECUTION

SOURCES

Use of existing material in trench excavations is acceptable, provided applicable
specification requirements are satisfied.

Identify off-site sources for backfill materials at least 14 days ahead of intended use so that
Project Manager may obtain samples for verification testing.

Materials may be subjected to inspection or additional verification testing after delivery.
Materials which do not meet requirements of specifications will be rejected. Do not use
material which, after approval, has become unsuitable for use due to segregation, mixing
with other materials, or by contamination. Once material is approved by Project Manager,
expense for sampling and testing required to change to different material will be credited to
City through change order.

Bank run sand, select backfill, and random backfill, if available in project excavation, may be

obtained by selective excavation and acceptance testing. Obtain additional quantities of these
materials and other materials required to complete work from off-site sources.

City does not represent or guarantee that any soil found in excavation work will be suitable
and acceptable as backfill material.
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3.02 MATERIAL HANDLING
A. When backfill material is obtained from either commercial or non-commercial borrow pit,

3.03

open pit to expose vertical faces of various strata for identification and selection of
approved material to be used. Excavate selected material by vertical cuts extending through
exposed strata to achieve uniformity in product.

Establish temporary stockpile locations for practical material handling, control, and
verification testing by Project Manager in advance of final placement. Obtain approval from
landowner for storage of backfill material on adjacent private property.

When stockpiling backfill material near project site, use appropriate covers to eliminate
blowing of materials into adjacent areas and prevent runoff containing sediments from

entering drainage system.

Place stockpiles in layers to avoid segregation of processed materials. Load material by
making successive vertical cuts through entire depth of stockpile.

FIELD QUALITY CONTROL
Quality Control
1. The Project Manager may sample and test backfill at:

a. Sources including borrow pits, production plants and Contractor's designated
off-site stockpiles.

b. On-site stockpiles.
C. Materials placed in Work.
2. The Project Manager may re-sample material at any stage of work or location if

changes in characteristics are apparent.

Production Verification Testing: City's testing laboratory will provide verification testing on
backfill materials, as directed by Project Manager. Samples may be taken at source or at
production plant, as applicable.

END OF SECTION
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SECTION 02336

LIME STABILIZED SUBGRADE

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Foundation course of lime stabilized subgrade material.

1. Application of lime slurry to subgrade.

2. Mixing, compaction, and curing of lime slurry, water, and subgrade into a stabilized
foundation.
1.02 MEASUREMENT AND PAYMENT

A. Unit Prices.

L. Measurement and payment for lime stabilized subgrade is on a square yard basis
compacted in place to proper density. Separate measurement will be made for each
required thickness of subgrade course.

a. Limits of measurement shall match actual pavement replaced, but no greater
than maximum pavement replacement limits shown on Drawings. Limits for
measurement will be extended to include installed lime stabilized subgrade
material that extends 2 foot beyond outside edge of pavement to be replaced,
except where proposed pavement section shares common longitudinal or
transverse edge with existing pavement section. No payment will be made for
lime stabilized subgrade in areas beyond these limits.

b. Limits of measurement and payment shall match pavement replacement limits
shown on Drawings, except as noted in Paragraph 1.02.A.1.a, or as approved
by Project Manager.

2. Measurement and payment for lime is by ton of 2000 pounds dry weight basis.

Calculate weight of dry solids for lime slurry based on percentage by dry weight

solids.

3. Refer to Section 01270 - Measurement and Payment for unit price procedures.

B. Stipulated Price (Lump Sum). If Contract is Stipulated Price Contract, payment for Work in
this Section is included in total Stipulated Price.
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1.03 DEFINITION
A. Moist Cure: Curing soil and lime to obtain optimum hydration.
B. 1000-Foot Roadway Section: 1000 feet per lane width or approximately 500 square yards of
compacted subgrade for other than full-lane-width roadway sections.
1.04 REFERENCES
A. ASTM D 698 - Standard Test Method for Laboratory Compaction Characteristics of Soil
Using Standard Effort (12,400 ft-1bf/ft*> (600 kN-m/m?).
B. ASTM D 4318 - Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity Index
of Soils.
C. ASTM D 6938 - Standard Test Methods for In-Place Density and Water Content of Soil and
Soil-Aggregate by Nuclear Methods (Shallow Depth).
D. TxDOT Tex-101-E (Part III) - Preparing Soil and Flexible Base Materials for Testing.
E. TxDOT Tex-140-E - Measuring Thickness of Pavement Layer.
F. TxDOT Tex-600-J - Sampling and Testing Hydrated Lime, Quicklime, and Commercial
Lime Slurry.
1.05 SUBMITTALS
A. Conform to requirements of Section 01330 - Submittal Procedures.
B. Submit certification that hydrated lime, quicklime, or commercial lime slurry complies with
specifications.
C. Submit weight tickets, certified by supplier, with each bulk delivery of lime to work site.
1.06 DELIVERY, STORAGE AND HANDLING
A. Bagged lime shall bear manufacturer's name, product identification, and certified weight.
Bags varying more than 5 percent of certified weight may be rejected; average weight of 50
random bags in each shipment shall not be less than certified weight.
B. Store lime in weatherproof enclosures. Protect lime from ground dampness.
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PART 2 PRODUCTS

2.01 WATER
A. Use clean, clear water, free from oil, acids, alkali, or vegetation.
2.02 LIME

A. Type A - Hydrated Lime: Dry material consisting essentially of calcium hydroxide or
mixture of calcium hydroxide and an allowable percentage of calcium oxide as listed in
chemical composition chart.

B. Type B - Commercial Lime Slurry: Liquid mixture consisting essentially of lime solids and
water in slurry form. Water or liquid portion shall not contain dissolved material in sufficient

quantity to be injurious or objectionable for purpose intended.

C. Type C - Quicklime: Dry material consisting essentially of calcium oxide. Furnish quicklime
in either of the following grades:

1. Grade DS: Pebble quicklime of gradation suitable for use in preparation of slurry for
wet placing.

2. Grade S: Finely-graded quicklime for use in preparation of slurry for wet placing.
Donor use grade S quicklime for dry placing.

D. Conform to the following requirements:
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TYPE
CHEMICAL COMPOSITION A B C
Active lime content, 90.0 min' 87.0 min’ )
% by weight Ca(OH)2+CaO ' '
Unhydrated lime content, % by weight CaO 5.0 max ) 7.0 min
Free water content, % by weight H20 : 5.0 max - -
SIZING
Wet Sieve, as % by weight residue retained:
No. 6 0.2 max 0.2 max? 8.0 max®
No. 30 4.0 max 4.0 max? -
Dry sieve, as % by weight residue retained:
1-inch - - 0.0
1/2-inch - - 10.0 max
Notes:
1.  Maximum 5.0% by weight CaO shall be allowed in determining total active lime
content.
2. Maximum solids content of slurry.
3. Total active lime content, as CaQO, in material retained on No. 6 sieve shall not exceed
2.0% by weight of original Type C lime.

E. Deliver lime slurry to job site as commercial lime, or prepare at job site by using hydrated
lime or quicklime. Provide slurry free of liquids other than water and of consistency that can
be handled and uniformly applied without difficulty.

F. Lime containing magnesium hydroxide is prohibited.
2.02 SOIL
A. Soil to receive lime treatment may include borrow or existing subgrade material, existing

pavement structure, or combination of all three. Where existing pavement or base material is
encountered, pulverized or scarify material so that 100 percent of sampled material passes 2-
inch sieve.
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PART 3 EXECUTION
3.01 EXAMINATION
A. Verify compacted subgrade will support imposed loads.
B. Verify subgrade lines and grades.
3.02 PREPARATION
A. Complete backfill of utilities prior to stabilization.
B. Cut material to bottom of subgrade using an approved cutting and pulverizing machine
meeting following requirements:
1. Cutters accurately provide smooth surface over entire width of cut to plane of
secondary grade.
2. Provide cut to depth as specified or shown in the Drawings.
C. Alternatively, scarify or excavate to bottom of stabilized subgrade. Remove material or
windrow to expose secondary grade. Obtain uniform stability.
D. Correct wet or unstable material below secondary grade by scarifying, adding lime, and
compacting as directed by Project Manager.
E. Pulverize existing material so that 100 percent passes a 1-3/4-inch sieve.
3.03 LIME SLURRY APPLICATION
A. Apply slurry with distributor truck equipped with an agitator to keep lime and water in
consistent mixture. Make successive passes over measured section of roadway to attain
proper moisture and lime content. Limit spreading to an area where preliminary mixing
operations can be completed on same working day.
B. Minimum lime content shall be 5 percent of dry unit weight of subgrade as determined by
ASTM D 698
3.04 PRELIMINARY MIXING
A. Use approved single-pass or multiple-pass rotary speed mixers to mix soil, lime, and water to
required depth. Obtain homogeneous friable mixture free of clods and lumps.
B. Shape mixed subgrade to final lines and grades.
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C.

3.05

3.06

Eliminate following operations and final mixing if pulverization requirements of Paragraph
3.05C can be met during preliminary mixing:

1. Seal subgrade as precaution against heavy rainfall by rolling lightly with light
pneumatic rollers.

2. Cure soil lime material for 24 to 72 hours or as required to obtain optimum hydration.
Keep subgrade moist during cure.

FINAL MIXING

Use approved single-pass or multiple-pass rotary speed mixers to uniformly mix cured soil
and lime to required depth.

Add water to bring moisture content of soil mixture to optimum or above.

Mix and pulverize until all material passes 1-3/4-inch sieve; minimum of 85 percent,
excluding non-slacking fractions, passes 3/4-inch sieve; and minimum of 60 percent
excluding non-slacking fractions passes No. 4 sieve. Test according to TxDOT Tex-101-E,
Part III using dry method.

Shape mixed subgrade to final lines and grades.

Do not expose hydrated lime to open air for 6 hours or more during interval between
application and mixing. Avoid excessive hydrated lime loss due to washing or blowing.

COMPACTION

Aerate or sprinkle to attain optimum moisture content to 3 percent above optimum, as
determined by ASTM D 698 on material sample from roadway after final mix with lime.

Start compaction immediately after final mixing.

Spread and compact in two or more equal layers where total compacted thickness is greater
than equipment manufacturer’s recommended range of mixing and compaction.

Compact with approved heavy pneumatic or vibrating rollers, or combination of tamping
rollers and light pneumatic rollers. Begin compaction at bottom and continue until entire depth
is uniformly compacted.

Do not allow stabilized subgrade to mix with underlying material. Correct irregularities or
weak spots immediately by replacing material and recompacting.

Compact subgrade to minimum density of 95 percent of maximum dry density, according to

ASTM D 698, at moisture content of optimum to 3 percent above optimum, unless otherwise
indicated on Drawings:
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G. Seal with approved light pneumatic tired rollers. Prevent surface hair line cracking. Rework
and recompact at areas where hairline cracking develops.
3.07 CURING
A. Moist cure for minimum of 3 days before placing base or surface course, or opening to
traffic. Subgrade may be opened to traffic after 2 days when adequate strength has been
attained to prevent damage. Restrict traffic to light pneumatic rollers or vehicles weighing
less than 10 tons.
B. Keep subgrade surface damp by sprinkling. Roll with light pneumatic roller to keep surface
knit together.
C. Place base or surface within 14 days after final mixing and compaction. Restart compaction
and moisture content of base material when time is exceeded.
3.08 TOLERANCES
A. Completed surface: smooth and conforming to typical section and established lines and
grades.
B. Top of compacted surface: Plus or minus 1/4 inch in cross section or in 16-foot length.
C. Depth of lime stabilization shall be plus or minus one inch of specified depth for each 1000-
foot roadway section.
3.09 FIELD QUALITY CONTROL
A. Testing will be performed under provisions of Section 01454 - Testing Laboratory Services.
B. Test soils, lime, and mixtures as follows:

1. Tests and analysis of soil materials will be performed in accordance with ASTM D
4318, using the wet preparation method.

2. Sampling and testing of lime slurry shall be in accordance with TxDOT Tex-600-J,
except using a lime slurry cup.

3. Sample mixtures of hydrated lime or quicklime in slurry form will be tested to
establish compliance with specifications.

4. Moisture-density relationship will be established on material sampled from roadway,
after stabilization with lime and final mixing, in accordance with ASTM 698, Moist
preparation Method.

C. In-place depth will be evaluated for each 1000-foot roadway section and determined in

accordance with TxDOT Tex-140-E in hand excavated holes. For each 1000-foot section, 3
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3.10

3.11

phenolphthalein tests will be performed. Average stabilization depth for 1000-foot section
will be based on average depth for three tests.

Perform compaction testing in accordance with ASTM D 6938. Three tests will be performed

for each 1000-foot roadway section.

Pulverization analysis will be performed as required by Paragraph 3.05C on material sampled
during mixing of each production area. Three tests will be performed per 1000-foot roadway

section or a minimum of once daily.
REWORK OF FAILED SECTIONS
Rework sections that do not meet specified thickness.

Perform the following steps when more than 72 hours have lapsed since completion of
compaction.

1.  Moist cure for minimum of 3 days after compaction to required density.
2. Add lime at rate of 25 percent of specified rate at no additional cost to City.

3. Moisture density test of reworked material must be completed by laboratory
before field compaction testing can be completed.

PROTECTION

Maintain stabilized subgrade to lines and grades and in good condition until placement of
base or surface course. Protect asphalt membrane from being picked up by traffic.

Repair defects immediately by replacing material to full depth.

END OF SECTION
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SECTION 02611

REINFORCED CONCRETE PIPE

PART 1 GENERAL

1.01 SECTION INCLUDES
A. Reinforced concrete pipe for sanitary sewers and storm sewers.
1.02 MEASUREMENT AND PAYMENT

A. Unit Prices.

1. No separate payment will be made for reinforced concrete pipe under this Section.
Include cost in unit price Work as specified in following Sections:

a. Section 02426 - Sewer Line in Tunnels.
b. Section 02531 - Gravity Sanitary Sewers.
c. Section 02631 - Storm Sewers.
2. Refer to Section 01270- Measurement and Payment for unit price procedures.

B. Stipulated Price (Lump Sum). If Contract is Stipulated Price Contract, payment for Work in
this section is included in total Stipulated Price.

1.03 REFERENCES

A. ASTM C 76 - Standard Specification for Reinforced Concrete Culvert, Storm Drain, and
Sewer Pipe.

B. ASTM C 443 - Standard Specification for Joints for Concrete Pipe and Manholes, Using
Rubber Gaskets.

C. ASTM C 497 - Standard Test Method for Concrete Pipe, Manhole Sections, or Tile.

D. ASTM C 506 - Standard Specification for Reinforced Concrete Arch Culvert, Storm Drain
and Sewer Pipe

E. ASTM C 507 — Standard Specification for Reinforced Concrete Elliptical Culverts, Storm
Drains and Sewer Pipe
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F.

1.04

PART 2

2.01

ASTM C 655 - Standard Specification for Reinforced Concrete D-load Culvert, Storm Drain
and Sewer Pipe.

ASTM C 877 - Standard Specification for External Sealing Bands for Concrete Pipe,
Manbholes, and Precast Box Sections.

ASTM C 990 — Standard Specification for Joints for Concrete Pipe, Manholes and Precast
Box Sections using Preformed Flexible Joint Sealants.

ASTM C 1479 — Standard Practice for Installation of Precast Concrete Sewer, Storm Drain,
and Culvert Pipe Using Standard Installations.

SUBMITTALS
Conform to requirements of Section 01330 - Submittal Procedures.

Submit complete product data for pipe, fittings and gaskets for approval. Indicate
conformance to appropriate reference standards.

Submit manufacturer’s certificate that concrete pipes meet applicable standards.

For jacking pipe, submit drawings and data describing grouting port design and closure
procedures when required by Section 02431 - Tunnel Grout, including liner repair, as
applicable.

PRODUCTS
REINFORCED CONCRETE PIPE

Conform circular reinforced concrete pipe to requirements of ASTM C 76, Class III.
Conform to rubber gasket joints for sanitary sewers and storm sewers per ASTM C443 and
tongue and groove joints for roadside ditch culverts with joints per ASTM C 990.

Conform reinforced concrete arch pipe to requirements of ASTM C 506 for Class A-III.
Joints shall conform to ASTM C 443 or tongue & groove joints shall conform to ASTM
C990 with external sealing bands conforming to ASTM C 877. For roadside ditch culverts
only, external sealing bands are not required.

Reinforced concrete elliptical pipe, either vertical or horizontal, shall conform to
requirements of ASTM C 507 for Class VE-III for vertical or Class HE-III for horizontal.
Use rubber gasket joints conforming to ASTM C 877. Rubber gasket joints shall conform to
ASTM C443. Tongue & groove joints shall conform to ASTM C 990 with external sealing
bands conforming to ASTM C 877. For roadside ditch culverts only, external sealing bands
are not required.

Conform reinforced concrete D-load pipe requirements of ASTM C 655.
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2.02 GASKETS

A. When no contaminant is identified, furnish joints per Article 2.01

B. Use the following gasket materials for pipes to be installed in potentially contaminated areas,
especially where free product is found near elevation of proposed sewer:

CONTAMINANT GASKET MATERIAL REQUIRED
Petroleum (diesel, gasoline) Nitrile Rubber
Other Contaminants As recommended by pipe manufacturer,
Engineer of the Record and approved by
City Engineer prior to installation
2.03 LINERS FOR SANITARY SEWER PIPE

A. Reinforced concrete pipe for sanitary sewers shall be PVC lined and conform to Section
02427 - Plastic Liner for Large-Diameter Concrete Sewers and Structures.

B. Reinforced concrete pipes to be installed in potentially contaminated areas shall have liners
recommended by manufacturer as resistant to contaminants identified in Phase II
Environmental Site Assessment Report.

2.04 SOURCE QUALITY CONTROL
A. Representatives of City Engineer will inspect manufacturer's plant and casting operations as
deemed necessary.
PART 3 EXECUTION
3.01 INSTALLATION
A. Conform to requirements of following Sections, as applicable:
1. Section 02441 - Microtunneling
2. Section 02445 — Jack and Bore/Jack and Mine/Pilot Tube Guided Boring Tunnels
3. Section 02448 - Pipe and Casing Augering for Sewers
4. Section 02531 - Gravity Sanitary Sewers.
5. Section 02631 - Storm Sewers.
B. Install reinforced concrete pipe in accordance with ASTM C 1479 and manufacturer's

recommendations.

END OF SECTION
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SECTION 02631

STORM SEWERS

PART1  GENERAL
1.01 SECTION INCLUDES

A. New storm sewers and appurtenances, modifications to existing storm sewer system and
installation of roadside ditch culverts.

1.02 MEASUREMENT AND PAYMENT
A. Unit Prices.

1. Payment for storm sewers, including elliptical or box storm sewer, installed by
open-cut, augered with or without casing, or tunneling is on linear foot basis.
Measurement for storm sewers and roadside ditch culverts will be taken along center
line of pipe from center line to center line of manholes or from end to end of
culverts. Measurement for storm sewer will be taken along center line of storm
sewer from inside wall of storm sewer junction box when installed in conjunction
with storm sewer junction box. Payment will be made for each linear foot installed
complete in place, including connections to existing manholes and inlets.

2. Payment for storm sewer leads, including elliptical leads, is on a linear foot basis.

3. Payment for corrugated metal pipe storm sewer outfall, including timber bents, is
on a linear foot basis.

4. Refer to Section 01270 - Measurement and Payment for unit price procedures.

B. Stipulated Price (Lump Sum). If Contract is Stipulated Price Contract, payment for Work in
this Section is included in total Stipulated Price.

1.03 DEFINITIONS
A Long Run Culvert: A culvert which is 40 feet or more in length.
1.04 SUBMITTALS

A Conform to requirements of Section 01330 - Submittal Procedures.

B. Submit manufacturer's literature for product specifications and installation instructions.

C. Submit proposed methods, equipment, materials, and sequence of operations for sewer
construction. Plan operations to minimize disruption of utilities to occupied facilities or

adjacent property.
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D.

1.05

PART 2

2.01

2.02

For flexible pipe products, submit detailed calculations per AASHTO LRFD Bridge
Design Specifications. Designs are required for each pipe location and are to be signed and
sealed by a licensed engineer.

QUALITY ASSURANCE

The Condition for acceptance shall be watertight storm sewer that is watertight both in pipe-
to-pipe joints and in pipe-to-manhole connections.

Provide manufacturer's certification to Specifications.

PRODUCT DELIVERY, STORAGE, AND HANDLING

Comply with manufacturer's recommendations.

Handle pipe, fittings, and accessories carefully with approved handling devices. Do not drop
or roll pipe off trucks or trailers. Do not use Materials cracked, gouged, chipped, dented, or
otherwise damaged shall not be use materials for installation.

Store pipe and fittings on heavy timbers or platforms to avoid contact with ground.

Unload pipe, fittings, and appurtenances as close as practical to location of installation to
avoid unnecessary handling.

Keep interiors of pipe and fittings free of dirt and foreign matter.
Store Thermoplastic (PVC, HDPE, PP) pipe out of direct sunlight.
PRODUCTS

PIPE

Provide piping materials for storm sewers shall be of sizes and types specified unless
otherwise indicated on Drawings.

In diameters where material alternatives are available, provide pipe from single manufacturer
for each pipe diameter, unless otherwise approved by Project Manager or otherwise shown
on Drawings.

Existing pipe that has been removed during construction cannot be reused.

PIPE MATERIAL SCHEDULE

Storm Sewer Pipe: Use pipe materials that conform to requirements specified in one or more
of the following Sections as shown on the Drawings.

1. Section 02506 - Polyvinyl Chloride Pipe. Not allowed in the following applications:
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2.03

PART 3

3.01

a. Potentially Petroleum Contaminated Areas (PPCA).
b. Augering/ jacking.

2. Section 02505 - High Density Polyethylene (HDPE) Solid and Profile Wall Pipe
and Section 02510 — Polypropylene (PP) Corrugated Wall Pipe. For use only
where Storm Sewers are associated with Local Streets, where Local Street is
defined by City of Houston Code of Ordinances 42-122.

3. Section 02611 - Reinforced Concrete Pipe.

4. Section 02612 - Precast Reinforced Concrete Box Sewers.

5. Section 02642 - Corrugated Metal Pipe use only where Corrugated Metal Pipe is
shown on Drawings.

Driveway Culvert Pipe for Streets with Open Ditches: Use pipe materials conforming to
requirements specified in one or more of the following Sections as shown on the Drawings.

1. Section 02505 - High Density Polyethylene (HDPE) Solid and Profile Wall Pipe and
Section 02510 — Polypropylene (PP) Corrugated Wall Pipe. Use for Residential
Culverts only. Use Concrete Pipe for long run culverts.

2. Section 02611 - Reinforced Concrete Pipe.

3. Section 02612 - Precast Reinforced Concrete Box Sewers.

Provide pipe meeting minimum class, dimension ratio, or other criteria indicated.

Pipe materials other than those listed above shall not be used for storm sewers.

BEDDING, BACKFILL, AND TOPSOIL MATERIAL

Bedding and Backfill Material: Conform to requirements of Sections 02317 - Excavation and

Backfill for Utilities, Section 02320 - Utility Backfill Materials, and Section 2321 - Cement

Stabilized Sand, and Section 02322 - Flowable Fill.

Topsoil: Conform to requirements of Section 02911 - Topsoil.

EXECUTION

PREPARATION

Prepare traffic control plans and set up street detours and barricades in preparation for
excavation when construction will affect traffic. Conform to requirements of Section 01555 -
Traffic Control and Regulation.
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B.

3.02

3.03

Provide barricades, flashing warning lights, and signs for excavations. Conform to
requirements of Section 01555 - Traffic Control and Regulation. Maintain barricades and
warning lights for streets and intersections while Work is in progress or where traffic is affected
by Work.

Immediately notify agency or company owning utility lines which are damaged, broken, or
disturbed. Obtain approval from Project Manager and agency for repairs or relocations, either
temporary or permanent.

Remove old pavements and structures, including sidewalks and driveways in accordance
with requirements of Section 02221 - Removing Existing Pavements and Structures.

Install and operate dewatering and surface water control measures in accordance with Section
01578 - Control of Ground and Surface Water.

EXCAVATION

Earthwork. Conform to requirements of Section 02317 - Excavation and Backfill for
Utilities. Use bedding as indicated on Drawings.

Line and Grade. Establish required uniform line and grade trench from benchmarks identified
by Project Manager. Maintain this control for minimum of 100 feet behind and ahead of
pipe-laying operation. Use laser beam equipment to establish and maintain proper line and
grade of Work. Or use appropriately sized grade boards which are substantially supported.

Trench Excavation. Excavate pipe trenches to level as indicated on Standard Details. Backfill
excavation with specified bedding material to level of lower one-third of pipe barrel. Tamp
and compact backfill to provide bedding at indicated grade. Form bedding foundation to
minimum depth of one-eighth of pipe diameter, but not less than 12-inches.

PIPE INSTALLATION

Install in accordance with pipe manufacturer's recommendations and as specified in this
section.

Install pipe only after excavation is completed, bottom of trench is shaped, bedding material
is installed, and trench has been approved by Project Manager.

Install pipe to line and grade indicated on Drawings. Place pipe so that it has continuous

bearing of barrel on bedding material with no voids, and is laid in trench so interior surfaces
of pipe follows grades and alignments indicated.

Install pipe with bells of pipe facing upstream of anticipated flow.
Form concentric joint with each section of adjoining pipe to prevent offsets.

Place and drive home newly laid sections with a sling or come-a-long winches to eliminate
damage to sections. Unless otherwise approved by Project Manager, provide end protection
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3.04

to prevent damage while using back hoes or similar powered equipment to drive home newly
laid sections.

Keep interior of pipe clean as installation progresses.
Keep excavations free of water during construction and until final inspection.

When work is not in progress, cover exposed ends of pipes with pipe plug specifically
designed to prevent foreign material from entering pipe.

For Flexible Pipe Products:

1. Provide a minimum cover as per City Standard detail from top of pavement to top of
pipe, but no less than 2 feet.

2. Accomplish transitions to different material of pipe in a manhole or inlet box. No
adapter, coupling for dissimilar pipe, or saddle connections allowed.

3. Provide pipe sections in standard lengths with minimum length of 13 feet. Pipe may
be field modified to shorten length no less than 4 feet, unless otherwise approved by
Project Manager. Field modify pipe per manufacturer's recommendations.

4. No beveling at joint allowed. Cut to be perpendicular to longitudinal axis.

5. Provide gasketed bell and spigot joints installed per manufacturer's recommendations.
Gasketed pipe joints; clean and free of debris, show no leakage after installation.

PIPE INSTALLATION OTHER THAN OPEN CUT OR TUNNELING

Conform to requirements of Section 02448 - Pipe and Casing Augering for Sewers where
required.

Conform to requirements of Section 02441 - Microtunneling where required.

Conform to requirements of Section 02445 — Jack and Bore/Jack and Mine/Pilot Tube
Guided Boring Tunnels where required.

Not allowed for plastic sewer pipe.

INSTALLATION OF APPURTENANCES

Construct manholes to conform to requirements of Sections 02081 - Cast-in-place Concrete
Manholes and Section 02082 - Precast Concrete Manholes. Install frames, grate rings, and
covers to conform to requirements of Section 02090 - Frames, Grates, Rings, and Covers.

Install PVVC pipe culverts with approved end treatments. Approved end treatments include
concrete headwalls, wingwalls and collars.
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C. Install HDPE and PP pipe culverts with approved end treatments. Approved end treatments
include concrete headwalls, wingwalls and collars.

D. Install inlets, headwalls, and wingwalls to conform to requirements of Section 02632 - Cast-
in-place Inlets, Headwalls, and Wingwalls and Section 02633 - Precast Concrete Inlets,
Headwalls, and Wingwalls.

E. Rehabilitate existing manholes to conform to requirements of Section 02555 — Manhole
Rehabilitation. Adjust manhole covers and inlets to grade conforming to requirements of
Section 02086 - Adjusting Manholes, Inlets, and VValve Boxes to Grade.

F. Dimension for Type C and Type E manholes shall be as shown on Drawings.

3.06 INSPECTION AND TESTING

A. Perform post installation television inspection in accordance with Section 02531 — Gravity
Sanitary Sewers. Hand held cameras may be used in storm sewers in lieu of requirements of
Paragraph 3.09 of Section 02531 — Gravity Sanitary Sewers. Clearly stencil distance
markings on each joint of pipe to indicate distance from starting manhole when using hand
held cameras.

B. MANDREL TESTING: use a mandrel to test flexible pipe for deflection. Refer to Section
02533 — Acceptance Testing for Sanitary Sewers for the mandrel and test requirements.

3.07 BACKFILL AND SITE CLEANUP

A. Backfill trench after pipe installation is inspected and approved by Project Manager.

B. Backfill and compact soil in accordance with Section 02317 - Excavation and Backfill for
Utilities.

C. Repair and replace removed or damaged pavement and sidewalks as specified in Section
02951 - Pavement Repair and Restoration.

D. In unpaved areas, grade surface as uniform slope to natural grade as indicated on Drawings.

Provide minimum of 4 inches of topsoil and seed according to requirements of Section 02921
Hydro Mulch Seeding, or Section 02922 - Sodding, as required.

END OF SECTION
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PART 1

1.01

1.02

1.03

SECTION 02633

PRECAST CONCRETE INLETS, HEADWALLS, AND WINGWALLS

GENERAL
SECTION INCLUDES

Precast concrete inlets for storm or sanitary sewers, including cast iron frame and plate or
grate.

Precast concrete headwalls and wingwalls for storm sewers.
Precast junction box with lid or grate top.

MEASUREMENT AND PAYMENT

Unit Prices.

1. Payment for inlets is on unit price basis for each inlet installed.

2. Payment for headwalls and wingwalls is on unit price basis for each headwall and
wingwall installed.

3. Payment for junction box with lid or grate top is on unit price basis for each junction box
installed.

4. Payment for inlets, headwalls, wingwalls, and junction boxes includes connection of lines
and furnishing and installing frames, grates, rings, and covers.

5. Refer to Section 01270 - Measurement and Payment for unit price procedures.

Stipulated Price (Lump Sum). If Contract is Stipulated Price Contract, payment for work in
this Section is included in total Stipulated Price.

REFERENCES

ASTM C 857 - Standard Practice for Minimum Structural Design Loading for Underground
Precast Concrete Utility Structures.

ASTM C 858 - Standard Specification for Underground Precast Concrete Utility Structures.

ASTM C 891 - Standard Practice for Installation of Underground Precast Concrete Utility
Structures.
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1.04 SUBMITTALS

A. Conform to requirements of Section 01330 - Submittal Procedures.

B. Submit shop drawings for approval of design and construction details for precast concrete
inlets, junction box headwalls, and wingwalls. Precast units differing from standard designs
shown on Drawings will be rejected unless shop drawing submittals are approved. Clearly
show proposed substitution is equal or superior in every aspect to standard designs.

C. Submit manufacturers' data and details for frames, grates, rings, and covers.

1.05 STORAGE AND SHIPMENT

A. Store precast units on level blocking. Do not place loads until design strength is reached.
Shipment of acceptable units may be made when 28-day strength requirements have been
met.

PART 2 PRODUCTS
2.01 MATERIALS

A. Concrete: Provide concrete for precast machine-made units meeting requirements of ASTM
C 858 regarding reinforced concrete, cement, aggregate, mixture, and concrete test.
Minimum 28-day compressive strength shall be 4,000 psi.

B. Reinforcing Steel: Place reinforcing steel to conform to details shown on Drawings and as
follows:

I. Provide positive means for holding steel cages in place throughout production of
concrete units. Maximum variation in reinforcement position is plus or minus 10
percent of wall thickness or plus or minus 1/2-inch, whichever is less. Regardless of
variation, maintain minimum cover of concrete over reinforcement as shown on
Drawings.

2. Welding of reinforcing steel is not permitted unless noted on Drawings.

C. Mortar and Hydraulic Cement: Conform to requirements of Section 04061 - Mortar.

D. Miscellaneous Metal: Cast-iron frames and plates conforming to requirements of Section
02090 - Frames, Grates, Rings, and Covers.

2.02 SOURCE QUALITY CONTROL
A.  Tolerances: Allowable casting tolerances for concrete units are plus or minus 1/4 inch from

dimensions shown on Drawings. Concrete thickness in excess of that required will not
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constitute cause for rejection provided that excess thickness does not interfere with proper
jointing operations.

B. Precast Unit Identification: Mark date of manufacture and name or trademark of
manufacturer clearly on inside of inlet, headwall, or wingwall.

C. Rejection: Precast units rejected for non-conformity with these specifications and for
following reasons:

1. Fractures or cracks passing through shell, except for single end crack that does not
exceed depth of joint.

2. Surface defects indicating honeycombed or open texture.
3. Damaged or misshaped ends, where damage would prevent making satisfactory joint.
D. Replacement: Immediately remove rejected units from Work site and replace with

acceptable units.

E. Repairs: Occasional imperfections resulting from manufacture or accidental damage may be
repaired if, in opinion of Project Manager, repaired units conform to requirements of these
specifications.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify lines and grades are correct.

B. Verify compacted subgrade will support loads imposed by inlets.

3.02 INSTALLATION
A. Install units complete in place to dimensions, lines, and grades as shown on Drawings.
B. Excavate in accordance with requirements of Section 02317 - Excavation and Backfill for
Utilities.
C. Bed precast concrete units on foundations of firm, stable material shaped to conform to shape

of unit bases.

D. Provide adequate means to lift and place concrete units.
3.03 FINISHES
B. Use hydraulic cement to seal joints, fill lifting holes and as otherwise required.
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B.

3.04

3.05

3.06

When box section of inlet has been completed, shape floor of inlet with mortar to conform to
Drawing details.

Adjust cast iron inlet plate frames to line, grade, and slope shown on Drawings. Grout frame
in place with mortar.

QUALITY CONTROL
Verify that inlets are free of leaks. Repair leaks in approved manner.
CONNECTIONS

Connect storm sewer leads to inlets as shown on Drawings. Seal connections inside and
outside with hydraulic cement. Make connections watertight.

BACKFILL

Backfill area of excavation surrounding each completed inlet, headwall, or wingwall
according to requirements of Section 02317 - Excavation and Backfill for Utilities.

END OF SECTION
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SECTION 02751
CONCRETE PAVING
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Portland cement concrete paving.
1.02 MEASUREMENT AND PAYMENT
A. Unit Prices.
1. Payment for concrete paving is on square yard basis. Separate pay items are used for
each different required thickness of pavement.
2. Payment for concrete paving, high early strength, is on square yard basis.
3. Payment for pavement repair or pavement replacement for utility projects is on a
square yard basis and includes base materials in accordance with Section 02951 —
Pavement Repair and Restoration.
4. Refer to Section 01270 - Measurement and Payment for unit price procedures.
5. Refer to Paragraph 3.15, Unit Price Adjustment.
B. Stipulated Price (Lump Sum). If Contract is Stipulated Price Contract, payment for
Work in this Section is included in total Stipulated Price.
1.03 REFERENCES
A. ASTM A1064 - Standard Specification for Carbon-Steel Wire and Welded Wire
Reinforcement, Plain and Deformed, for Concrete.
B. ASTM A615 - Standard Specification for Deformed and Carbon-Steel Bars
for Concrete Reinforcement.
C. ASTM C 31 - Standard Practice for Making and Curing Concrete Test Specimens
in the Field.
D. ASTM C 33 - Standard Specifications for Concrete Aggregates.
E. ASTM C 39 - Standard Test Method for Compressive Strength of Cylindrical

Concrete Specimens.
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ASTM C 40 - Standard Test Method for Organic Impurities in Fine Aggregates for
Concrete.

ASTM C 42 - Standard Test Method of Obtaining and Testing Drilled Cores and
Sawed Beams of Concrete.

ASTM C 78 - Standard Test Method for Flexural Strength of Concrete (Using Simple
Beam with Third Point Loading).

ASTM C 94 - Standard Specification for Ready-Mixed Concrete.

ASTM C 131 - Standard Test Method for Resistance to Degradation of Small-Size
Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine.

ASTM C 136 - Standard Method for Sieve Analysis of Fine and Coarse Aggregates.

ASTM C 138 - Standard Test Method for Density (Unit Weight), Yield, and Air
Content (Gravimetric) of Concrete.

ASTM C 143 - Standard Test Method for Slump of Hydraulic Cement Concrete.
ASTM C 150 - Standard Specification for Portland Cement.

ASTM C 174 - Standard Test Method for Measuring Thickness of Concrete Elements
Using Drilled Concrete Cores.

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

ASTM C 260 - Standard Specification for Air-Entraining Admixtures for Concrete.
ASTM C 494 - Standard Specification for Chemical Admixtures for Concrete.

ASTM C 618 - Standard Specification for Coal Fly Ash and Raw or Calcined
Natural Pozzolan for use in Concrete.

TxDOT Tex-203-F - Sand Equivalent Test.

TxDOT Tex-406-A - Material Finer than 75 <Am (No. 200) Sieve In Mineral
Aggregates (Decantation Test for Cement Aggregates).
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1.04 SUBMITTALS
A. Conform to requirements of Section 01330 - Submittal Procedures.
B. Submit proposed mix design and test data for each type and strength of concrete in

Work. Include proportions and actual flexural strength obtained from design mixes at
required test ages.

C. Submit for approval manufacturer's description and characteristics for mixing
equipment, and for traveling form paver, when proposed for use.

D. Submit manufacturer's certificates giving properties of reinforcing steel. Include
certificate of compliance with ASTM A 1064. Provide specimens for testing when
required by Project Manager.

1.05 HANDLING AND STORAGE
A. Do not mix different classes of aggregate without written permission of Project
Manager.
B. Class of aggregate being used may be changed before or during Work with written

permission of Project Manager. Comply new class with specifications.

C. Reject segregated aggregate. Before using aggregate whose particles are separated by
size, mix them uniformly to grading requirements.

D. Reject aggregates mixed with dirt, weeds, or foreign matter.

E. Do not dump or store aggregate in roadbed.

PART 2 PRODUCTS
2.01 MATERIALS
A. Portland Cement:

1. Sample and test cement to verify compliance with Standards of ASTM C 150, Type
I or Type III.

2. Bulk cement which meets referenced standards may be used when method of
handling is approved by Project Manager. When using bulk cement, provide

satisfactory weighing devices.

3. Fly ash which meets standards of ASTM C 618 may be used as mineral fill when
method of handling is approved by Project Manager.
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B. Water: Conform to requirements for water in ASTM C 94.
C. Coarse Aggregate: Crushed stone, gravel, or combination thereof, which is clean, hard,

and durable, conforms to requirements of ASTM C 33, and has abrasion loss not more
than 45 percent by weight when subjected to Los Angeles Abrasion Test (ASTM C

131).
1. Maximum percentage by weight of deleterious substances shall not exceed following
values:
Percent by Weight
Item of Total Sample
Maximum
Clay lumps and friable particles 3.0
Material finer than 75-um (No. 200) sieve:
Concrete subject to abrasion 3.0%
All Other concrete 5.0*
Coal and lignite:
Where surface appearance of concrete is of importance 0.5
All other concrete 1.0

* In case of manufactured sand, when material finer than 75-pm (No. 200) sieve
consists of dust of fracture, essentially free from clay or shale, these limits may be
increased to 5 and 7 percent, respectively.

2. Conform coarse aggregate (size 1 1/2-inch to No. 4 sieve) to requirements of ASTM
C33. Use gradation within following limits when graded in accordance with ASTM

C 136:
Sieve Designation (Square Openings) Percentage by Weight
Retained on 1 3/4" sieve 0
Retained on 1 1/2"sieve 0to5
Retained on 3/4" sieve 30 to 65
Retained on 3/8" sieve 70 to 90
Retained on No. 4 sieve 95 to 100
Loss by Decantation Test
*Method Tex-406-A 1.0 maximum

* In case of aggregates made primarily from crushing of stone, when material finer
than 200 sieve is dust of fracture essentially free from clay or shale as established
by Part III of TxDOT Tex-406-A, percent may be increased to 1.5.

D. Fine Aggregate: Sand, manufactured sand, or combination thereof, composed of clean,
hard, durable, uncoated grains, free from loams or other injurious foreign matter.
Conform fine aggregate for concrete to requirements of ASTM C 33. Use gradation
within following limits when graded in accordance with ASTM C 136:
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Sieve Designation (Square Openings)| Percentage by Weight
Retained on 3/8" sieve 0
Retained on No. 4 sieve 0to5
Retained on No. 8 sieve 0to 20
Retained on No. 16 sieve 15 to 50
Retained on No. 30 sieve 35to 75
Retained on No. 50 sieve 65 to 90
Retained on No. 100 sieve 90 to 100
Retained on No. 200 sieve 97 to 100
1. When subjected to color test for organic impurities (ASTM C 40), fine aggregate

shall not show color darker than standard color. Fine aggregate shall be subjected
to Sand Equivalent Test (Tex-203-F). Sand equivalent value shall not be less than
80, unless higher value is shown on Drawings.

E. Mineral Filler: Type “C” or Type “F” fly ash of acceptable quality and meeting
requirements of ASTM C 618 may be used as mineral admixture in concrete mixture.
When fly ash mineral filler is used, store and inspect in accordance with ASTM C 618.
Do not use fly ash in amounts to exceed 25 percent by weight of cementatious material in
mix design. Cement content may be reduced when strength requirements can be met.
Note: When fly ash is used, term "cement" is defined as cement plus fly ash.

F. Air Entraining Agent: Furnish air entraining agent conforming to requirements of
ASTM C 260.
G. Water Reducer: Water reducing admixture conforming to requirements of ASTM C

494 may be used when required to improve workability of concrete. Amount and type
of admixture is subject to approval by Project Manager.

H. Reinforcing Steel:

1. Provide new billet steel manufactured by open hearth process and conforming to
ASTM A 615, Grade 60. Store steel to protect it from mechanical injury and rust. At
time of placement, steel shall be free from dirt, scale, rust, paint, oil, or other
injurious materials.

2. Cold bend reinforcing steel to shapes shown. Once steel has been bent, it may not be
rebent.

3. Provide wire fabric conforming to ASTM A 1064. Use fabric in which longitudinal
and transverse wires have been electrically welded at points of intersection. Welds

shall have sufficient strength not to be broken during handling or placing. Conform
welding and fabrication of fabric sheets to ASTM A 1064.
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2.02

A.

2.03

EQUIPMENT

Conform Equipment to requirements of ASTM C94.

MIXING

Flexural strength shall be as specified using test specimens prepared in accordance with
ASTM C 31 and tested in accordance with ASTM C78 (using simple beam with third-
point loading). Compressive strength shall be as specified using test specimens prepared
in accordance with ASTM C 31 and tested in accordance with ASTM C 39. Determine
and measure batch quantity of each ingredient, including water for batch designs and all
concrete produced for Work. Mix shall conform to these specifications and other
requirements indicated on Drawings.

Mix design to produce concrete which will have flexural strength of 500 psi at 7 days
and 600 psi at 28 days. Minimum compressive strength shall be 3,000 pounds per square
inches for 7 days and 4,000 pounds per square inches at 28 days when tested in
accordance with ASTM C39. Slump of concrete shall be at least 2-inches but no more
than 5-inches, when tested in accordance with ASTM C143.

1. Concrete pavement, including curb, curb and gutter, and saw-tooth curb, shall
contain at least 5 1/2 sacks (94 pounds per sack) of cement per cubic yard, with not
more than 6.5 gallons of water, net, per sack of cement (water-cement ratio
maximum 0.57). Determine cement content in accordance with ASTM C 138.
Addition of mineral filler may be used to improve workability or plasticity of
concrete to limits specified.

2. Coarse dry aggregate shall not exceed 85 percent of loose volume of concrete.

3. Add air-entraining admixture to ensure uniform distribution of agent throughout
batch. Base air content of freshly mixed air-entrained concrete upon trial mixes
with materials to be used in Work, adjusted to produce concrete of required
plasticity and workability. Percentage of air entrainment in mix shall be 4 1/2
percent plus or minus 1 1/2 percent. Determine air content by testing in
accordance with ASTM C 231.

4. Use retardant when temperature exceeds 90 degrees F. Proportion as recommended
by manufacturer. Use same brand as used for air-entraining agent. Add and batch

material using same methods as used for air-entraining agent.

Use high early strength concrete pavement to limits shown on Drawings. Design to
meet following:

1. Concrete Mix: Flexural strength greater than or equal to 500 psi at 72 hours.

2. Cement: Minimum of 7 sacks of cement per cubic yard of concrete.
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PART 3

3.01

3.02

3.03

3. Water-Cement Ratio maximum of 0.45. Slump of concrete shall a maximum of
5-inches, when tested in accordance with ASTM C 143.

4. Other requirements for proportioning, mixing, execution, testing, etc., shall be in
accordance with this Section 02751 - Concrete Paving.

EXECUTION

EXAMINATION

Verify compacted base is ready to support imposed loads and meets compaction
requirements.

Verify lines and grades are correct.
PREPARATION

Properly prepare, shape and compact each section of subgrade before placing forms,
reinforcing steel or concrete. After forms have been set to proper grade and alignment,
use subgrade planer to shape subgrade to its final cross section. Check contour of
subgrade with template.

Remove subgrade that will not support loaded form. Replace and compact subgrade to
required density.

EQUIPMENT

Alternate equipment and methods, other than those required by this Section, may be
used provided equal or better results will be obtained. Maintain equipment for preparing
subgrade and for finishing and compacting concrete in good working order.

Subgrade Planer and Template:

1. Use subgrade planer with adjustable cutting blades to trim subgrade to exact section
shown on Drawings. Select planer mounted on visible rollers which ride on forms.
Planer frame must have sufficient weight so that it will remain on form, and have
strength and rigidity that, under tests made by changing support from wheels to
center, planer will not develop deflection of more than 1/8-inch. Tractors used to
pull planer shall not produce ruts or indentations in subgrade. When slip form
method of paving is used, operate subgrade planer on prepared track grade or have it
controlled by electronic sensor system operated from string line to establish
horizontal alignment and elevation of subbase.

2. Provide template for checking contour of subgrade. Template shall be long enough
to rest upon side forms and have strength and rigidity that, when supported at center,
maximum deflection shall not exceed 1/8-inch. Fit template with accurately
adjustable rods projecting downward at 1-foot intervals. Adjust these rods to gauge
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cross sections of slab bottom when template is resting on side forms.

C. Machine Finisher: Provide power-driven, transverse finishing machine designed and
operated to strike off and consolidate concrete. Machine shall have two screeds
accurately adjusted to crown of pavement and with frame equipped to ride on forms.
Use finishing machine with rubber tires when it operates on concrete pavement.

D. Hand Finishing:

1. Provide mechanical strike and tamping template 2-feet longer than width of
pavement to be finished. Shape template to pavement section.

2. Provide two bridges to ride on forms and span pavement for finishing expansion and
dummy joints. Provide floats and necessary edging and finishing tools.

E. Burlap Drag or transverse broom for Finishing Slab: Furnish four plies of 10-ounce
burlap material fastened to bridge to form continuous strip of burlap full width of
pavement. Maintain contact 3-foot width of burlap material with pavement surface.
Keep burlap drags clean and free of encrusted mortar.

F. Vibrators: Furnish mechanically-operated, synchronized vibrators mounted on tamping
bar which rides on forms and hand-manipulated mechanical vibrators. Furnish vibrators
with frequency of vibration to provide maximum consolidation of concrete without
segregation.

G. Traveling Form Paver: Approved traveling form paver may be used in lieu of
construction methods employing forms, consolidating, finishing and floating equipment.
Meet requirements of this specification for subgrade, pavement tolerances, pavement
depth, alignments, consolidation, finishing and workmanship. When traveling form
paver does not provide concrete paving that meets compaction, finish, and tolerance
requirements of this Specification, immediately discontinue its use and use conventional
methods.

1. Equip traveling paver with longitudinal transangular finishing float adjustable to
crown and grade. Use float long enough to extend across pavement to side forms or
edge of slab.

2. Ensure that continuous deposit of concrete can be made at paver to minimize starting
and stopping. Use conventional means of paving locations inaccessible to traveling
paver, or having horizontal or vertical curvature that traveling paver cannot
negotiate.
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3.04

3. Where Drawings require tie bars for adjacent paving, securely tie and support bars to
prevent displacement. Tie bars may be installed with approved mechanical bar
inserter mounted on traveling-form paver. Replace pavement in which tie bars
assume final position other than that shown on Drawings.

FORMS

Side Forms: Use metal forms of approved shape and section. Preferred depth of form is
equal to required edge thickness of pavement. Forms with depths greater or less than
required edge thickness of pavement will be permitted, provided difference between
form depth and edge thickness when not greater than 1-inch, and further provided that
forms of depth less than pavement edge are brought to required edge thickness by
securely attaching wood or metal strips to bottom of form, or by grouting under form.
Bottom flange of form shall be same size as thickness of pavement. Aluminum forms
are not allowed. Forms shall be approved by Project Manager. Length of form sections
shall be not less than 10-feet and each section shall provide for staking in position with
not less than 3 pins. Flexible or curved forms of wood or metal of proper radius shall be
used for curves of 200-foot radius or less. Forms shall have ample strength and shall be
provided with adequate devices for secure setting so that when in-place they will
withstand, without visible springing or settlement, impact and vibration of finishing
machine. In no case shall base width be less than 8-inches for form 8-inches or more in
height. Forms shall be free from warp, bends or kinks and shall be sufficiently true to
provide straight edge on concrete. Top of each form section, when tested with straight
edge, shall conform to requirements specified for surface of completed pavement.
Provide sufficient forms for satisfactory placement of concrete. For short radius curves,
forms less than 10-feet in length or curved forms may be used. For curb returns at street
intersections and driveways, wood forms of good grade and quality may be used.

Form Setting:

1. Rest forms directly on subgrade. Do not shim with pebbles or dirt. Accurately set
forms to required grade and alignment and, during entire operation of placing,
compacting and finishing of concrete, do not deviate from this grade and alignment
more than 1/8-inch in 10-feet of length. Do not remove forms for at least 8 hours
after completion of finishing operations. Provide supply of forms that will be
adequate for orderly and continuous placing of concrete. Set forms and check grade
for at least 300-feet ahead of mixer or as approved by Project Manager.

2. Adjacent slabs may be used instead of forms, provided that concrete is well

protected from possible damage by finishing equipment. Do not use adjacent slabs
for forms until concrete has aged at least 7 days.

02751-9



CITY OF HOUSTON
2022 STANDARD SPECIFICATION CONCRETE PAVING

3.05

3.06

3.07

3. Prior to form setting, grade subgrade appropriately so that when the forms are set,
and the concrete is poured, finished, and cured, there is positive drainage, free of
sitting water / ponding in the gutter (“gutter ponds™) or on the pavement area of new
panels. This requirement may not be capable of being met at the construction joint
between an existing pavement panel and a new individual pavement panel that is
properly installed to match the existing panel. However, this requirement shall be
met between two new panels and within the area of new panels.

REINFORCING STEEL AND JOINT ASSEMBLIES

Place reinforcing steel and joint assemblies and position securely as indicated on
Drawings. Wire reinforcing bars securely together at intersections and splices. Bars and
coatings shall be free of rust, dirt or other foreign matter when concrete is placed. Secure
reinforcing steel to chairs.

Position pavement joint assemblies at required locations and elevations, and rigidly
secure in position. Install dowel bars in joint assemblies, each parallel to pavement
surface and to center line of pavement, as shown.

Cut header boards, joint filler, and other material used for forming joints to receive each
dowel bar.

Secure in required position to prevent displacement during placing and finishing of
concrete.

Drill dowels into existing pavement, secure with epoxy, and provide paving headers as
required to provide rigid pavement sections.

Use sufficient number of chairs for steel reinforcement bars to maintain position of bars
within allowable tolerances. Place reinforcement as shown on Drawings. In plane of
steel parallel to nearest surface of concrete, bars shall not vary from plan placement by
more than 1/12 of spacing between bars. In plane of steel perpendicular to nearest
surface of concrete, bars shall not vary from plan placement by more than 1/4-inch.

FIBROUS REINFORCING

Do not use fibrous reinforcing to replace structural, load-bearing, or moment-reinforcing
steel.

PLACEMENT
Place concrete when air temperature taken in shade and away from artificial heat is

above 35 degrees F and rising. Do not place concrete when temperature is below 40
degrees F and falling.
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B.

3.08

3.09

Place concrete within 90 minutes after initial water had been added. Remove and
dispose of concrete not placed within this period.

Concrete slump during placement shall be 1 to 5-inches, except when using traveling-
form paver, slump shall be maximum of 2-inches.

Deposit concrete continuously in successive batches. Distribute concrete in manner that
will require as little rehandling as possible. Where hand spreading is necessary,
distribute concrete with shovels or by other approved methods. Use only concrete rakes
in handling concrete. At placement interruption of more than 30 minutes, place
transverse construction joint at stopping point. Remove and replace sections less than
10-feet long.

Take special care in placing and spading concrete against forms and at longitudinal and
transverse joints to prevent honeycombing. Voids in edge of finished pavement will be
cause for rejection.

COMPACTION

Consolidate concrete using mechanical vibrators as specified herein. Extend vibratory
unit across pavement, not quite touching side forms. Space individual vibrators at close
enough intervals to vibrate and consolidate entire width of pavement uniformly. Mount
mechanical vibrators to avoid contact with forms, reinforcement, transverse or
longitudinal joints.

Furnish enough hand-manipulated mechanical vibrators for proper consolidation of
concrete along forms, at joints and in areas not covered by mechanically controlled
vibrators.

FINISHING

Finish concrete pavement with power-driven transverse finishing machines or by hand
finishing methods.

1. Hand finish with mechanical strike and tamping template in same width as pavement
to be finished. Shape template to pavement section shown on Drawings. Move strike
template forward in direction of placement, maintaining slight excess of material in
front of cutting edge. Make minimum of two trips over each area. Screed pavement
surface to required section. Work screed with combined transverse and longitudinal
motion in direction work is progressing. Maintain screed in contact with forms. Use
longitudinal float to level surface.

On narrow strips and transitions, finish concrete pavement by hand. Thoroughly work
concrete around reinforcement and embedded fixtures. Strike off concrete with strike-off
screed. Move strike-off screed forward with combined transverse and longitudinal
motion in direction work is progressing, maintaining screed in contact with forms, and
maintaining slight excess of materials in front of cutting edge. Tamp concrete with
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3.10

3.11

3.12

3.13

tamping template. Use longitudinal float to level surface.

After completion of straightedge operation, make first pass of burlap drag or transverse
broom as soon as construction operations permit and before water sheen has disappeared
from surface. Follow with as many passes as required to produce desired texture depth.
Permit no unnecessary delays between passes. Keep drag wet, clean and free from
encrusted mortar during use.

JOINTS AND JOINT SEALING

Conform to requirements of Section 02752 - Concrete Pavement Joints.
CONCRETE CURING

Conform to requirements of Section 02753 - Concrete Pavement Curing.
TOLERANCES

Test entire surface before initial set and correct irregularities or undulations. Bring
surface within requirements of following test and then finish. Place 10-foot straightedge
parallel to center of roadway to bridge depressions and touch high spots. Do not permit
ordinates measured from face of straight edge to surface of pavement to exceed 1/16-
inch per foot from nearest point of contact. Maximum ordinate with 10-foot straightedge
shall not exceed 1/8-inch. Grind spots in excess of required tolerances to meet surface
test requirements. Restore texture by grooving concrete to meet surface finishing
specifications.

FIELD QUALITY CONTROL
Perform testing under provisions of Section 01454 - Testing Laboratory Services.

Compressive Strength Test Specimens: Make four test specimens for compressive
strength test in accordance with ASTM C 31 for each 150 cubic yards or less of
pavement that is placed in one day. Test two specimens at 7 days or at number of hours
as directed by the Project Manager for high early strength concrete. Test remaining two
specimens at 28 days. Test specimens in accordance with ASTM C 39. Minimum
compressive strength shall be 3000 pounds per square inch for first two specimens and
3500 pounds per square inch at 28 days.

When compressive test indicates failure, make yield test in accordance with ASTM C
138 for cement content per cubic yard of concrete. When cement content is found to be
less than that specified per cubic yard, increase batch weights until amount of cement
per cubic yard of concrete conforms to requirements.

Minimum of one 4-inch core will be taken at random locations per 375-feet per 12-feet

lane or 500 square yards of pavement to measure in-place depth. Measure depth in
accordance with ASTM C 174. Each core may be tested for 28 day compressive strength
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3.14

3.15

according to methods of ASTM C 42. 28 day compressive strength of each core tested
shall be a minimum of 3000 pounds per square inch.

Request, at option, three additional cores in vicinity of cores indicating nonconforming
in- place depths at no cost to City. In-place depth at these locations shall be average
depth of four cores.

Fill cores and density test sections with new concrete paving or non-shrink grout.
NONCONFORMING PAVEMENT

Remove and replace areas of pavement found deficient in thickness by more than 10
percent, or that fail compressive strength tests, with concrete of thickness shown on
Drawings.

When measurement of any core is less than specified thickness by more than 10 percent,
actual thickness of pavement in this area will be determined by taking additional cores at
10-foot intervals parallel to centerline in each direction from deficient core until, in each
direction, core is taken which is not deficient by more than 10 percent. Exploratory
cores for deficient thickness will not be used in averages for adjusted unit price.
Exploratory cores are to be used only to determine length of pavement in unit that is to
be removed and replaced. Replace nonconforming pavement sections at no additional
cost to City.

Remove and replace new pavement panels that do not have positive drainage and are not
free of sitting water / ponding in the gutter (“gutter ponds”) or on the pavement area of
new panels. This requirement does not apply at the construction joint between existing
pavement and a new individual panel that is properly installed to match the existing
panel. However, this requirement applies between two new panels and within the area
of new panels.

UNIT PRICE ADJUSTMENT

Unit price adjustments shall be made for in-place depth determined by cores as follows:

1. Adjusted Unit Price shall be ratio of average thickness as determined by cores to
thickness bid upon, times unit price.

2. Apply adjustment to lower limit of 90 percent and upper limit of 100 percent
of unit price.

3. Average depth below 90 percent but greater than 80 percent may be accepted by
Project Manager at adjusted Unit Price of:

a. Unit Price Bid - [2 x (1-ratio) x Unit Price Bid]

b. Ratio equals average core thickness divided by thickness bid upon
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3.16

3.17

c. 0.9 ratio pays 80 percent of unit price and 0.8 ratio pays 60 percent of unit
price.

4. Average depth below 80 percent will be rejected by Project Manager.
PAVEMENT MARKINGS

Restore pavement markings to match those existing in accordance with City of Houston
standard specifications and details and Project Manager's requirements.

PROTECTION

Barricade pavement section to prevent use until concrete has attained minimum design
strength. Cure barricade pavement section for minimum 72 hours before use. Do not
open pavement to traffic until concrete is at least 10 days old. Pavement may be open to
traffic earlier provided Contractor pays for testing and additional specimen once 7 day
specified strength is obtained. Pavement may be opened when high early strength
concrete is used meeting specified 72 hour strength.

High early strength concrete may be used to provide access at driveways, street
intersections, esplanades and other locations approved by Project Manager.

On those sections of pavement to be opened to traffic, seal joints, clean pavement, and
place earth against pavement edges before permitting use by traffic. Opening of
pavement to traffic shall not relieve responsibility for Work.

Maintain concrete paving in good condition until completion of Work.

Repair defects by replacing concrete to full depth.

END OF SECTION

02751-14



CITY OF HOUSTON

2022 STANDARD SPECIFICATION

PART 1

1.01

1.02

1.03

SECTION 02752

CONCRETE PAVEMENT JOINTS

GENERAL

SECTION INCLUDES

Joints for concrete paving; concrete sidewalks, concrete driveways, curbs, and curb and
gutters.

Saw-cutting existing concrete or asphalt pavements for new joints.

MEASUREMENT AND PAYMENT

Unit Prices.

1. Payment for street pavement expansion joints, with or without load transfer, is on
linear foot basis.

2. Payment for horizontal dowels is on a unit price basis for each horizontal dowel.

3. No separate payment will be made for formed or sawed street pavement contraction
joints and longitudinal weakened plane joints. Include payment in unit price for
Concrete Paving.

4. No separate payment will be made for joints for Curb, Curb and Gutter, Saw-tooth
Curb, Concrete Sidewalks, and Concrete Driveways. Include payment in unit price
for Curb and Gutter, Concrete Sidewalks, and Concrete Driveways.

S. Payment will be made for Preformed Expansion Joints on a linear foot basis only
when field conditions require that sidewalk be moved adjacent to existing concrete

structure (i.e., street, back of curb, etc.).

6. Refer to Section 01270 - Measurement and Payment for unit price procedures.

Stipulated Price (Lump Sum). If Contract is Stipulated Price Contract, payment for work in
this Section is included in total Stipulated Price.

REFERENCES

ASTM A 615 - Standard Specification for Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement.
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B. ASTM D 994 - Standard Specification for Preformed Expansion Joint Filler for
Concrete (Bituminous Type).

C. ASTM D 1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete
Paving and Structural Construction (Nonextruding and Resilient Bituminous Types).

D. ASTM D 6690 - Standard Specification for Joint and Crack Sealants, Hot Applied, for
Concrete and Asphalt Pavements.

E. TxDOT Tex-525-C - Tests for Asphalt and Concrete Joint Sealers

1.04 SUBMITTALS

A. Conform to requirements of Section 01330 - Submittal Procedures.

B. Submit product data for joint sealing compound and proposed sealing equipment for
approval.

C. Submit samples of dowel cup, metal supports, and deformed metal strip for approval. Submit

manufacturer's recommendation for placing sealant(s).

PART 2 PRODUCTS
2.02 BOARD EXPANSION JOINT MATERIAL
A. Filler board of selected stock. Use wood of density and type as follows:

1. Construction heart cypress weighing no more than 40 pounds per cubic foot, after
being oven dried to constant weight.

2. Construction heart redwood weighing no more than 30 pounds per cubic foot, after
being oven dried to constant weight.

2.03 PREFORMED EXPANSION JOINT MATERIAL

A. Bituminous fiber and bituminous mastic composition material conforming to
ASTM D 994 and ASTM D 1751.

2.04 JOINT SEALING COMPOUND
A. Conform joint sealants to one of sealant classes described in this section.
B. Conform hot-poured rubber-asphalt compound to ASTM D 6690.

C. Two-component Synthetic Polymer.
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1.

4,

S.

Curing is to be by polymerization and not by evaporation of solvent or fluxing of

harder particles.

Cure sufficiently at average temperature of 25 + 1 C (77 =2 F) so as not to pick up

under wheels of traffic in maximum three hours.

Performance requirements, when tested in accordance with TxDOT Tex-525-C, shall

meet above curing times and requirements as follows:

Cold-Extruded and Cold-Pourable (Self-Leveling) Specifications

Property Requirement
Penetration, 25 C (77 F) 150 g Cone, 5 s, 0.1 mm (in.), maximum 130
Bond and Extension 50%, -29 C (-20 F), 3 cycles:
*Dry Concrete Block Pass
*Steel blocks (Primed, if recommended by manufacturer) Pass
*Steel blocks shall be used when armor joints are specified
Flow at 70 C (158 F) None
Water content % by mass, maximum 5.0
Resilience:
* Original sample, % min. (cured) 50
* Oven-aged at 70 C (158 F), % min. 50
Cold-extruded material only - Cold Flow (10 minutes) None

After bond and extension test, there shall be no evidence of cracking, separation or
other opening that is over 3 millimeters (1/8-inch) deep in sealer or between sealer

and test blocks.
Provide cold-extruded type for vertical or sloping joints.

Provide self-leveling type for horizontal joints.

D. Self-Leveling, Low Modulus Silicone or Polyurethane Sealant for Asphaltic Concrete and
Portland Cement Concrete Joints. This shall be a single component self-leveling silicone or
polyurethane material that is compatible with both asphalt and concrete pavements. The
sealer shall not require a primer for bond; a backer rod shall be required which is compatible
with the sealant; no reaction shall occur between rod and sealant.

When tested in accordance with TxDOT Tex-525-C, self-leveling sealant shall meet
following requirements:
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Self-Leveling, Low Modulus Silicone or Polyurethane Sealant

Property Requirements
Tack Free Time, 25+ 1 C (77 + 2 F), minutes 120 maximum
Nonvolatile content, % by mass 93 minimum

Tensile Strength and 24 Hour Extension Test:

* Initial, 10-day cure, 25 + 1 C (77 = 2 F), kPa (psi) *21to 69 (3to 10)
* After Water Immersion, kPa (psi) *21to 69 (3 to 10)
* After Heat Aging, kPa (psi) *21to 69 (3to 10)
* After Cycling, -29 C (-20 F), 50%, 3 cycles, kPa (psi) *21to 69 (3 to 10)
* 24 Hour Extension * Pass (All Specimens)

After 24 hours, there shall be no
evidence of cracking, separation or
other opening that is over 3 mm (1/8
in.) deep at any point in the sealer or
between the sealer and test blocks.

2.05

2.06

PART 3

3.01

LOAD TRANSMISSION DEVICES

Smooth, steel dowel bars conforming to ASTM A 615, Grade 60. When
indicated on Drawings, encase one end of dowel bar in approved cap having
inside diameter 1/16-inch greater than diameter of dowel bar.

Deformed steel tie bars conforming to ASTM A 615, Grade 60.

SUPPORTS FOR REINFORCING STEEL AND JOINT ASSEMBLY
Employ supports of approved shape and size that will secure reinforcing steel
and joint assembly in correct position during placing and finishing of concrete.
Space supports as directed by Project Manager.

EXECUTION

PLACEMENT

When new Work is adjacent to existing concrete, place joints at same location
as existing joints in adjacent pavement.

If limit of removal of existing concrete or asphalt pavement does not fall on existing joint,
saw cut existing pavement minimum of 2-inches deep to provide straight, smooth joint
surface without chipping, spalling or cracks.
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3.02 CONSTRUCTION JOINTS
A. Place transverse construction joint wherever concrete placement must be stopped for more

than 30 minutes. Place longitudinal construction joints at interior edges of pavement lanes
using No. 6 deformed tie bars, 30-inches long and spaced 18-inches on centers.

3.03 EXPANSION JOINTS

A. Place 3/4-inch expansion joints at radius points of curb returns for cross street intersections,
or as located in adjacent pavement but no further than 80 feet apart. Use no boards shorter
than 6 feet. When pavement is 24 feet or narrower, use not more than 2 lengths of board.
Secure pieces to form straight joint. Shape board filler accurately to cross section of
concrete slab. Use load transmission devices of type and size shown on Drawings unless
otherwise specified or shown as "No Load Transfer Device." Seal with joint sealing

compound.
3.04 CONTRACTION JOINTS
A. Place contraction joints at same locations as in adjacent pavement or at spaces indicated

on Drawings. Place smoothed, painted and oiled dowels accurately and normal to joint.
Seal groove with joint sealing compound.

3.05 LONGITUDINAL WEAKENED PLANE JOINTS

A. Place longitudinal weakened plane joints at spaces indicated on Drawings. If more than
15 feet in width is poured, longitudinal joint must be saw cut. Seal groove with joint
sealing compound.

3.06 SAWED JOINTS

A. Use sawed joints as alternate to contraction and weakened plane joints. Use circular
cutter capable of cutting straight line groove minimum of 1/4-inch wide. Maintain depth
of one quarter of pavement thickness. Commence sawing as soon as concrete has
hardened sufficiently to permit cutting without chipping, spalling or tearing and prior to
initiation of cracks. Once sawing has commenced, continue until completed. Make saw
cut with one pass. Complete sawing within 24 hours of concrete placement. Saw joints
at required spacing consecutively in sequence of concrete placement.

B. Concrete Saw: Provide sawing equipment adequate in power to complete sawing to
required dimensions and within required time. Maintain ample supply of saw blades at
work site during sawing operations. Maintain sawing equipment on job during concrete
placement.

3.07 TRANSVERSE WEAKENED PLANE JOINTS

A. Saw cut transverse contraction joints every 20-feet (nominally) in the pavement, but no
greater than 20-feet between saw cuts. The spacing of the saw cuts shall be at regular
intervals between expansion joints. The width of the saw cuts shall be a minimum of "4-inch

02752-5



CITY OF HOUSTON
| 2022 STANDARD SPECIFICATION CONCRETE PAVEMENT JOINTS

3.08

3.09

3.09

3.10

wide, and the depth of the saw cuts shall be one-quarter of the pavement thickness.
Commence saw cutting as soon as concrete has hardened sufficiently to allow saw cutting
without damage to the pavement (affecting finish, chipping, spalling, tearing, etc.) and
within 24 hours after concrete placement, but prior to initiation of cracks. Once sawing has
commenced on a cut, continue until the cut is completed. Make each saw cut with one pass.
Make saw cuts at required spacing consecutively in sequence of concrete placement. Seal
the saw cuts (grooves) with joint sealing compound. The goal of the transverse saw cutting is
to create weakened joints that will prevent random, non-linear, surface contraction cracking.

The dimension D/3 (but no less than 3-inches) on City of Houston Standard Drawing
Number 02751-01 is measured from the bottom of the concrete slab.

Equipment requirements shall be in accordance with paragraph 3.06.B.

JOINTS FOR CURB, CURB AND GUTTER

Place 3/4-inch preformed expansion joints through curb and gutters at locations of expansion
and contraction joints in pavement, at end of radius returns at street intersections and
driveways, and at curb inlets. Maximum spacing shall be 120-foot centers.

JOINTS FOR CONCRETE SIDEWALKS

Provide 3/4-inch expansion joints conforming to ASTM A 1751 along and across sidewalk at
back of curbs, at intersections with driveways, steps, and walls; and across walk at intervals
not to exceed 36 feet. Provide expansion joint material conforming to ASTM D 994 for
small radius curves and around fire hydrants and utility poles. Extend expansion joint
material full depth of slab.

JOINTS FOR CONCRETE DRIVEWAYS

Provide 3/4-inch expansion joints conforming to ASTM D 1751 across driveway in line with
street face of sidewalks, at existing concrete driveways, and along intersections with
sidewalks and other structures. Extend expansion joint material full depth of slab.

JOINT SEALING

Seal joints only when surface and joints are dry, ambient temperature is above 50 degrees F
and less than 85 degrees F and weather is not foggy or rainy.

Use joint sealing equipment in like new working condition throughout joint sealing
operation, and be approved by Project Manager. Use concrete grooving machine or power-
operated wire brush and other equipment such as plow, brooms, brushes, blowers or hydro or
abrasive cleaning as required to produce satisfactory joints.

Clean joints of loose scale, dirt, dust and curing compound. The term joint includes wide

joint spaces, expansion joints, dummy groove joints or cracks, either preformed or natural.
Remove loose material from concrete surfaces adjacent to joints.
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D. Fill joints neatly with joint sealer to depth shown. Pour sufficient joint sealer into joints so
that, upon completion, surface of sealer within joint will be 1/4-inch above level of adjacent
surface or at elevation as directed.

3.11 PROTECTION

A. Maintain joints in good condition until completion of Work.

B. Replace damaged joints material with new material as required by this Section.

END OF SECTION
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SECTION 02753

CONCRETE PAVEMENT CURING

PART 1 GENERAL

1.01 SECTION INCLUDES
A. Curing of Portland cement concrete paving.
1.02 MEASUREMENT AND PAYMENT

A. Unit Prices.
1. No separate payment will be made for concrete curing under this Section. Include
payment in unit price for Concrete Paving, Concrete Sidewalks, Concrete Driveways,
Curbs, and Curb and Gutters.

2. Refer to Section 01270 - Measurement and Payment for unit price procedures.

B. Stipulated Price (Lump Sum). If Contract is Stipulated Price Contract, payment for Work in
this Section is included in total Stipulated Price.

1.03 REFERENCES

A. ASTM C 156 - Standard Test Method for Water Loss [from a Mortar Specimen] Through
Liquid Membrane-Forming Curing Compounds for Concrete.

B. ASTM C 171 - Standard Specifications for Sheet Materials for Curing Concrete.

C. ASTM C 309 - Standard Specifications for Liquid Membrane-Forming Compounds for
Curing Concrete.

1.04 SUBMITTALS
A. Conform to requirements of Section 01330 - Submittal Procedures.
B. Submit manufacturer's product data for cover materials and liquid membrane-forming
compounds.
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PART 2 PRODUCTS

2.01

A.

2.02

PART 3

3.01

3.02

COVER MATERIALS FOR CURING
Conform curing materials to one of the following:

1. Polyethylene Film: Opaque pigmented white film conforming to requirements of
ASTM C 171.

2. Waterproofed Paper: Paper conforming to requirements of ASTM C 171.

3. Cotton Mats: Single layer of cotton filler completely enclosed in cover of cotton
cloth. Mats shall contain not less than 3/4 of a pound of uniformly distributed cotton
filler per square yard of mat. Cotton cloth used for covering materials shall weigh not
less than 6 ounces per square yard. Stitch mats so that mat will contact surface of
pavement at all points when saturated with water.

LIQUID MEMBRANE-FORMING COMPOUNDS

Conform liquid membrane-forming compounds to ASTM C 309. Membrane shall restrict loss
of water to not more than 0.55 kg/m? in 72 hours using test method ASTM C 156.
EXECUTION

CURING REQUIREMENT

Cure concrete pavement by protecting against loss of moisture for period of not less than 72
hours immediately upon completion of finishing operations. Do not use membrane curing for

concrete pavement to be overlaid by asphalt concrete.

Failure to provide sufficient cover material shall be cause for immediate suspension of
concreting operations.

POLYETHYLENE FILM CURING

Immediately after finishing surface, and after concrete has taken its initial set, apply water in
form of fine spray. Cover surface with polyethylene film so film will remain in direct contact
with surface during specified curing period.

Cover entire surface and both edges of pavement slab. Overlap joints in film sheets minimum

of 12 inches. Immediately repair tears or holes occurring during curing period by placing
acceptable moisture-proof patches or replacing.
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3.03 WATERPROOFED PAPER CURING

A. Immediately after finishing surface, and after concrete has taken its initial set, apply water in
form of fine spray. Cover surface with waterproofed paper so paper will remain in direct
contact with surface during specified curing period.

B. Prepare waterproofed paper to form blankets of sufficient width to cover entire surface and
both edges of pavement slab, and not be more than 60 feet in length. Overlap joints in
blankets caused by joining paper sheets not less than 5 inches and securely seal with asphalt
cement having melting point of approximately 180 degrees F. Place blankets to secure overlap
of at least 12 inches. Immediately repair tears or holes appearing in paper during curing
period by cementing patches over defects.

3.04 COTTON MAT CURING

A. Immediately after finishing surface, and after concrete has taken its initial set, completely
cover surface with cotton mats, thoroughly saturated before application, maintaining contact
with surface of pavement equally at all points.

B. Keep mats on pavement for specified curing period. Keep mats saturated so that, when lightly
compressed, water will drip freely from them. Keep banked earth or cotton mat covering
edges saturated.

3.05 LIQUID MEMBRANE-FORMING COMPOUNDS

A. Immediately after free surface moisture, and after concrete has dispersed, apply liquid
membrane-forming compound in accordance with manufacturer's instructions.

B. Moisten concrete by water fogging prior to application of membrane when surface has
become dry.

C. Seal concrete surface with single coat at rate of coverage recommended by manufacturer and
directed by Project Manager, but not less than one gallon per 200 square feet of surface area.

3.06 TESTING MEMBRANE

A. Treated areas will be visually inspected for areas of lighter color of dry concrete as compared
to dump concrete. Test suspected areas by placing few drops of water on surface. Membrane
passes test when water stands in rounded beads or small pools which can be blown along surface of
concrete without wetting surface.

B. Reapply membrane compound immediately at no cost to City when membrane fails above

test.

END OF SECTION
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PART 1

1.01

1.02

1.03

PART 2

2.01

SECTION 02764

RAISED PAVEMENT MARKERS

GENERAL

SECTION INCLUDES

Raised pavement markers which include reflectorized and non-reflectorized traffic buttons,

pavement markers and jiggle bars all of which are capable of being attached to a roadway

surface by an adhesive.

MEASUREMENT AND PAYMENT

Unit Prices

1. Payment will be based on the number of satisfactorily installed pavement markers.

2. Unit price bid for each item shall be full compensation for materials, application of
raised pavement markings, equipment, labor, tools, and incidentals necessary to

complete Work in accordance with the plans and specifications.

Stipulated Price (Lump Sum). When Contract is Stipulated Price Contract, payment for
Work in the Section is included in total Stipulated Price.

EQUIPMENT
Provide the necessary equipment to conduct the work specified herein.

PRODUCTS

MATERIALS

All Jiggle Bar Tiles shall conform to the requirements of TxDOT DMS-4100, Jiggle Bar
Tiles.

Raised Pavement Markers shall conform to the requirements of TxXDOT DMS-4200,
Pavement Markers (Reflectorized).

Traffic Buttons shall conform to the requirements of TxDOT DMS-4300, Traffic Buttons.
Testing. The Engineer reserves the right to perform any or all tests required by this item as a
check on the tests reported by the manufacturer. Upon request, the Contractor shall furnish,

free of charge, samples of the material of the size and in the amount determined by the
Engineer for test purposes. In case of any variance, the Engineer’s tests will govern.
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2.02 CONSTRUCTION
A The Contractor shall establish guides to mark the lateral location of pavement markings as

PART 3

shown on the plans or as directed by the Engineer. The Engineer shall approve locations of
these markings and may authorize necessary adjustments from the plans.

The reflective faces of all Type II markers shall be positioned so that the direction of
reflection of one (1) face shall be directly opposite to the direction of reflection of the other
face.

Raised Pavement markers Type I-C shall have clear reflector face towards traffic. Raised
pavement markers Type II C-R, shall have the clear face toward the normal traffic flow and
the red face toward wrong-way traffic.

Unless otherwise shown on the plans or specified by the Engineer, all raised pavement
markers placed in broken lines shall be placed in line with and midway between the stripes.
The first and last raised pavement marker in a no-passing line shall be a reflective marker.
Buttons used to simulate a 10 feet skip lane lines shall be spaced at 40 inches.

The pavement markers not placed in accordance with the plans or as directed by the Engineer
shall be removed by the Contractor at the Contractor’s expense.

Removal of existing pavement markers or residual adhesive from a missing pavement marker
prior to placement of new or replacement marker(s) shall be in conformance with Section
02762 - Blast Cleaning of Pavement. The portion of the highway surface to which the raised
pavement marker is attached by the adhesive shall be clean and free of dirt, grease, oil, and
moisture at the time of installation. Surface preparation for installation of raised pavement
markers will not be paid for directly, but shall be considered subsidiary to this item. Unsound
pavement or other materials that would adversely affect the bond of the adhesive shall not be
an acceptable surface.

The hot epoxy adhesive shall be applied so that 100 percent of the bonding area of the raised
pavement marker will be in contact and shall be of sufficient thickness so that excess
adhesive shall be forced out around the perimeter of the raised pavement marker but without
impairing the functional capability of the reflectivity of the pavement marker. When the
project is complete, the raised pavement marker shall be firmly bonded to the pavement;
lines formed by the raised pavement markers shall be true, and the entire installation shall
present a neat appearance.

Where required by the Engineer, pavement markings outside the limits of this project will be
removed or adjusted to provide for a proper tie into this project. The old markings shall be
removed or defaced in such a manner that they do not give the appearance of traffic
pavement markings.

EXECUTION — Not Used

END OF SECTION
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SECTION 02767

THERMOPLASTIC PAVEMENT MARKINGS

PART1 GENERAL
1.01 SECTION INCLUDES
A. This item includes the application of thermoplastic pavement markings, in conformance

with the minimum optical and physical properties required for a thermoplastic road
marking compound described herein, in a molten state, onto a pavement surface.

1.02 MEASUREMENT AND PAYMENT

A. Unit Prices

1. Payment for thermoplastic pavement markings is on a linear footbasis.

2. Payment for words and symbols is for each word or symbol.

3. Payment for green colored pavement markings is on a square foot basis.

4. Payment for railroad crossing markings, to include stop line and two transverse

lines, is for each crossing marked. For multi-lane approaches to railroad
crossings, the solid 8-inch lines will be measured in linear feet, complete in place.

5. Unit price bid for each item shall be full compensation for materials, application
of pavement markings, equipment, labor, tools, and incidentals necessary to
complete Work in accordance with the plans and specifications.

B. Stipulated Price (Lump Sum). When Contract is Stipulated Price Contract, payment for
work in the Section is included in total Stipulated Price.

1.03 MATERIAL

A. All materials shall conform to the requirements of TxDOT DMS-8220 "Hot Applied
Thermoplastic." Thermoplastic materials shall be stored in a dry environment to
minimize the amount of moisture retained during storage.

B. Materials used for green colored pavement (bicycle green) shall be manufactured with
appropriate pigment to ensure that the resulting colors comply with the Light Green
color as specified in the FHWA memorandum dated 4/15/2011: "Interim Approval for
Optimal Use of Green Colored Pavement for Bike Lanes (IA-14)". Green colored
pavement to be defined as transverse markings.
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1.04 EQUIPMENT
A. Provide the necessary equipment to conduct the work specified herein. All equipment

shall be maintained in good working order such that neat and clean thermoplastic
markings are applied at the proper thicknesses and glass beads are placed at the correct
rate. Equipment that is deemed deficient by the Engineer shall be replaced immediately.

PART2 PRODUCTS
2.01 CONSTRUCTION

The appearance of the finished markings shall have a uniform surface, crisp edges with a
minimum over-spray, clean cut-off, meet straightness requirements and conform to the
design drawings and/or engineer instructions.

The contractor shall provide the Engineer with certification from the marking
manufacturer that contractor has been adequately trained and certified to apply the
manufacturer's material. This certification shall be considered current if the certification
date provided by the manufacturer is within two years of the date of marking
application.

All striping and pavement markings shall be placed in accordance with the requirements
of this specification, the detailed plans, and the current edition of the Texas Manual on
Uniform Traffic Control Devices (TMUTCD). The Contractor shall provide all other
engineering services necessary for pre-marking of all proposed stripe within the limits of
the designated work.

Unless authorized otherwise in writing by the Engineer, striping shall be accomplished
during daylight hours. Approved lighting arrangements will be required for night time
operations when allowed. The Contractor may be required to place markings over
existing markings, as determined by the Engineer. The Contractor shall adjust the
operation of the thermoplastic screed shoe to match the previous lengths of stripes and
skips, when necessary.

Failure of the striping material to adhere to the pavement surface during the life of the
contract shall be prima facie evidence that the materials, even though complying with
these specifications, or the application thereof, was inconsistent with the intent of the
requirements for the work under the latest City specifications and shall be cause for
ordering corrective action or replacement of the marking without additional cost to the

City.

Unless otherwise approved by the Engineer, permanent pavement markings on newly
constructed pavements surfaced with asphaltic concrete or bituminous seals shall not be
applied for a minimum of 14 days or a maximum 35 days. Temporary pavement
marking shall be provided during the 14 to 35-day period.
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A. Surface Preparation.
1. Moisture. All surfaces shall be inspected for moisture content prior to application

of thermoplastic. Approximately two square feet of a clear plastic or tar paper
shall be laid on the road surface and held in place for 15 to 20 minutes. The
underside of the plastic or tar paper shall then be inspected for a buildup of
condensed moisture from the road surface. Pavement is considered dry if there is
no condensation on the underside of the plastic or tarpaper. In the event of
moisture, this test shall be repeated until there is no moisture on the underside
of the plastic or tar paper.

2. Cleaning. All surfaces shall be clean and dry, as defined in Section 535.4.A.1,
before thermoplastic can be applied. Loose dirt and debris shall be removed by
thoroughly blowing compressed air over the area to be striped. If the
thermoplastic is to be applied over existing paint lines, the paint line shall be
swept with a mechanical sweeper or wire brush to remove poorly adhered paint
and dirt that would interfere with the proper bonding or the thermoplastic.
Additional cleaning through the use of compressed air may be required to
remove embedded dirt and debris after sweeping. Latence and curing compound
shall be removed from all new Portland cement concrete surfaces in accordance
with Section 02762, "Blast Cleaning of Pavement."

3. Layout. The pavement markings shall be placed in proper alignment with
guidelines established on the roadway. Deviation from the alignment established
shall not exceed 2 inches and, in addition, the deviation in alignment of the
marking being placed shall not exceed 1 inch per 200 feet of roadway nor shall
any deviation be abrupt.

No striping material shall be applied over a guide cord; only longitudinal joints,
existing stripes, primer, or other approved type guides will be permitted. In the
absence of a longitudinal joint or existing stripe, the Contractor shall mark the
points necessary for the placing of the proposed stripe. Edge striping shall be
adjusted as necessary so that the edge stripe will be parallel to the centerline and
shall not be placed off the edge of the pavement.

Longitudinal markings shall be offset at least 2-inches from construction joints
of Portland cement concrete surfaces and joints and shoulder breaks of asphalt
surfaces.

4. Primer Sealer. Primer sealer shall be used on all Portland cement concrete
surfaces. A primer sealer shall be used on asphalt surfaces that are over two
years old and/or on asphalt surfaces that are worn or oxidized to a condition
where 50 percent or more of the wearing surface is exposed aggregate. Existing
pavement markings may act as the primer sealer if, after cleaning, more than 70
percent of the existing pavement marking is still properly bonded to the asphalt
surface.
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5. Primer Sealer Application. When required as described, the primer-sealer shall
be applied to the road surface in a continuous film at a minimum thickness of 3
to 5 mils. Before the Thermoplastic is applied, the primer-sealer shall be allowed
to dry to a tacky state. The thermoplastic shall be applied within 4 hours after the
primer application.

B. Temperature Requirements.

1. Ambient Conditions. The ambient air and road surface shall be 55°F and rising
before application of thermoplastic can begin.

2. Material Requirements. Unless otherwise specified by the material manufacturer,
the thermoplastic compound shall be heated from 400°F to 450°F and shall be a
minimum of 400°F as it makes contact with road surface during application. An
infrared temperature gun shall be used to determine the temperature of the
thermoplastic as it is being applied to the road surface.

C. Drop-on Glass Sphere Application.

1. Application Rate. Retro-reflective glass spheres shall be applied at the rate of 10
pounds per 100 square feet of applied markings. This application rate shall be
determined by confirming the following consumption rates:

a. 200 pounds of drop on glass spheres per ton of applied thermoplastic
when the thermoplastic is being applied at 0.090 inch film thickness.

b. 150 pounds of drop on glass spheres per ton of applied thermoplastic
when the thermoplastic is being applied at 0.125 inch thickness.

2. Application Method. Retro-reflective glass spheres shall be applied by a
mechanical dispenser property calibrated and adjusted to provide proper
application rates and uniform distribution of the spheres across the cross section
of the entire width of the line. To enable the spheres to embed themselves into
the hot thermoplastic, the sphere dispenser shall be positioned immediately
behind the thermoplastic application device. This insures that the spheres are
applied to the thermoplastic material while it is still in the molten state.

D. Application Thickness.

1. Longitudinal and Transverse Markings. On previously unmarked pavements or
pavements where markings have been effectively removed, all lane lines, center
lines, transverse markings and pavement markings in traffic areas with :S 1 ,000
vehicles per day per lane shall have a minimum film thickness of 0.090 inch at
the edges and a maximum of 0.145 inch at the center. A minimum average film
thickness of 0.090 inch shall be maintained. On pavements with existing
markings, meeting the traffic requirements stated above, all lane lines, center
lines, transverse markings and pavement markings shall have a minimum
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film thickness of 0.060 inch for re-application over existing strip line.

2. High Wear Longitudinal and Transverse Marking. On previously unmarked
pavements or pavements where markings have been effectively removed, all lane
lines, center lines, transverse markings and pavement markings in high traffic
areas (>1,000 vehicles per day per lane) shall have a minimum film thickness of
0.125 inch at the edges and a maximum of 0.188 inch at the center. A minimum
average film thickness of 0.125 inch shall be maintained. On pavements with
existing markings, meeting the traffic requirements stated above, all lane lines,
center lines, transverse markings and pavement markings shall have a minimum
film thickness of 0.090 inch for re-application over existing strip line.

E. Packaging.

1. Containers. The thermoplastic material shall be delivered in 50 pound containers
or bags of sufficient strength to permit normal handling during shipment and
handling on the job without loss of material.

2. Labeling. Each container shall be clearly marked to indicate the color of the
material, the process batch number and/or manufacturer's formulation number,
the manufacturer's name and address and the date of manufacture.

F. Acceptance.

1. Sampling Procedure. Random samples may be taken at the job site at the
discretion of the City Traffic Engineer for quality assurance. The City reserves
the right to conduct the tests deemed necessary to identify component materials
and verify results of specific tests indicated in conjunction with the specification
requirements.

The sample(s) shall be labeled as to the shipment number, lot number, date,
quantity, and any other pertinent information. At least three randomly selected
bags shall be obtained from each lot. A 10 pound) sample from the three bags
shall be submitted for testing and acceptance. The lot size shall be approximately
44,000 pounds unless the total order is less than this amount.

2. Manufacturer's Responsibility.

a. Sampling and Testing. The manufacturer shall submit test results from an
approved independent laboratory. All material samples shall be obtained
20 days in advance of the pavement marking operations. The cost of
testing shall be included in the price of thermoplastic material. The
approved independent laboratory's test results shall be submitted to the
City Traffic Engineer in the form of a certified test report.
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b. Bill of Lading. The manufacturer shall furnish the Material and Tests
Laboratory with copies of Bills of Lading for all materials inspected. Bill
of lading shall indicate the consignee and the destination, date of
shipment, lot numbers, quantity, type of material, and location of source.

c. Material Acceptance. Final acceptance of a particular lot of thermoplastic
will be based on the following.

(1)  Compliance with the specification for material composition
requirements verified by approved independent laboratory with
tests results.

(2)  Compliance with the specification for the physical properties
required and verified by an approved independent laboratory with
testresults.

(3) Manufacturer's test results for each lot thermoplastic have been
received.

(4) Identification requirements are satisfactory.
3. Contractor's Responsibility.

a. Notification. The contractor shall notify the Construction Inspector 72
hours prior to the placement of the thermoplastic markings to enable the
inspector to be present during the application operation. At the time of
notification, the Contractor shall indicate the manufacturer and the lot
numbers of the thermoplastic that will be used.

A check should be made by the contractor to ensure that the approved lot
numbers appear on the material package. Failure to do so is cause for
rejection.

b. Warranty or Guarantee. If the normal trade practice for manufacturers is
to furnish warranties or guarantees for the materials and equipment
specified herein, the Contractor shall turn the guarantees and warranties
over to the Engineer for potential dealing with the manufacturers. The
extent of such warranties or guarantees will not be a factor in selecting the
successful bidder.

PART 3 EXECUTION — Not Used

END OF SECTION
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SECTION 02771

CURB, CURB AND GUTTER, AND HEADERS

PART 1 GENERAL

1.01 SECTION INCLUDES
A. Reinforced concrete curb, reinforced monolithic concrete curb and gutter, and mountable
curb.
B. Paving headers and railroad headers poured monolithically with concrete base or pavement.
1.02 MEASUREMENT AND PAYMENT

A. Unit Prices.

1. Payment for curbs, curbs and gutter, and esplanade curbs is on linear foot basis
measured along face of curb.

2. Payment for 3-foot concrete valley gutter is on a linear foot basis.

3. Payment for mountable concrete curbs is on a square foot basis.

4. Payment for concrete paving headers and concrete railroad headers is on a linear foot
basis.

5. Payment for headers is on linear foot basis measured between lips of gutters adjacent

to concrete base and measured between backs of curbs adjacent to concrete pavement.
6. Refer to Section 01270 - Measurement and Payment for unit price procedures.

B. Stipulated Price (Lump Sum). If Contract is Stipulated Price Contract, payment for work in
this Section is included in total Stipulated Price.

1.03 SUBMITTALS
A. Conform to requirements of Section 01330 - Submittal Procedures.
B. Submit details of proposed form work for approval.
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PART 2 PRODUCTS

2.01

A.

PART 3

3.01

3.02

MATERIALS

Concrete: Conform to material and proportion requirements for concrete of Section 02751 -
Concrete Paving.

Reinforcing Steel: Conform to material requirements for welded wire fabric of Section 02751
- Concrete Paving.

Grout: Nonmetallic, non-shrink grout containing no chloride producing agents conforming to
following requirements.

1.  Compressive strength
a. at 7 days: 3500 psi
b. at 28 days: 8000 psi
2. Initial set time: 45 minutes
3. Final set time: 1.5 hours

Preformed Expansion Joint Material: Conform to material requirements for preformed
expansion joint material of Section 02752 - Concrete Pavement Joints.

Expansion Joint Filler: Conform to material requirements for expansion joint filler of Section
02752 - Concrete Pavement Joints.

Mortar: Mortar finish composed of one part Portland cement and 1 1/2 parts of fine
aggregate. Use only when approved by Project Manager.

EXECUTION

PREPARATION

Prepare subgrade in accordance with applicable portions of sections on
excavation and fill, embankment, and subgrade and roadbed.

PLACEMENT
Guideline: Set to follow top line of curb. Attach indicator to provide constant comparison

between top of curb and guideline. Ensure flow lines for monolithic curb and gutters conform
to slopes indicated on Drawings.
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B. Forms: Brace to maintain position during pour. Use metal templates cut to section shown on
Drawings.

C. Reinforcement: Secure in position so that steel will remain in place throughout placement.
Reinforcing steel shall remain at approximate center of base or pavement as indicated on
Drawings.

D. Joints: Place in accordance with Section 02752 - Concrete Pavement Joints. Place dummy
groove joints at to match concrete pavement joints at right angles to curb lines. Cut dummy
grooves 1/4-inch deep using approved edging tool.

E. Place concrete in forms to required depth. Consolidate thoroughly. Do not permit rock
pockets in form. Entirely cover top surfaces with mortar.

3.03 MANUAL FINISHING

A. After concrete is in place, remove front curb forms. Form exposed portions of curb, and of
curb and gutter, using mule which conforms to curb shape, as shown on Drawings.

B. Thin coat of mortar may be worked into exposed face of curb using mule and two-handled
wooden darby at least 3 feet long.

C. Before applying final finish move 10 foot straightedge across gutter and up curb to back form
of curb. Repeat until curb and gutter are true to grade and section. Lap straightedge every 5
feet.

D. Steel trowel finish surfaces to smooth, even finish. Make face of finished curb true and
straight.

E. Edge outer edge of gutter with 1/4-inch edger. Finish edges with tool having 1/4 inch radius.

F. Finish visible surfaces and edges of finished curb and gutter free from blemishes, form marks
and tool marks. Finished curb or curb and gutter shall have uniform color, shape and
appearance.

3.04 MECHANICAL FINISHING
3.05 Mechanical curb forming and finishing machines may be used instead of, or in conjunction
with, previously described methods, when approved by Project Manager. Use of mechanical
methods shall provide specified curb design and finish.
3.06 CURING
A. Immediately after finishing operations, cure exposed surfaces of curbs and gutters in

accordance with Section 02753 - Concrete Pavement Curing.
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3.07 TOLERANCES
A. Top surfaces of curb and gutter shall have uniform width and shall be free from humps, sags

or other irregularities. Surfaces of curb top, curb face and gutter shall not vary more than 1/8
inch from edge of straightedge laid along them, except at grade changes.

3.08 PROTECTION
A. Maintain curbs and gutters in good condition until completion of Work.
B. Replace damaged curbs and gutters to comply with this Section.

END OF SECTION
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SECTION 02921

HYDRO MULCH SEEDING

PART 1 GENERAL

1.01 SECTION INCLUDES
A. Seeding, fertilizing, mulching, and maintenance of areas indicated on Drawings.
1.02 MEASUREMENT AND PAYMENT

A. Unit Prices.

1. Payment for hydro mulch seeding is on an acre basis, within limits of
constructionif shown on the drawings.

2. No payment will be made for hydro mulch seeding under this Section if limits
of constructions are not shown on the drawings. Include payment in Section
01740 — Site Restoration.

3. Refer to Section 01270 - Measurement and Payment for unit price procedures.

B. Stipulated Price (Lump Sum). If Contract is Stipulated Price Contract, payment for
work in this Section is included in total Stipulated Price.

1.03 SUBMITTALS
A. Conform to requirements of Section 01330 - Submittal Procedures.
B. Submit certification from supplier that each type of seed conforms to these specifications

and requirements of Texas Seed Law. Certification shall accompany seed delivery.

C. Submit certificate stating that fertilizer complies with these specifications and
requirements of Texas Fertilizer Law.

PART 2 PRODUCTS
2.01 MATERIALS

A. Topsoil: Conform to material requirements of Section 02911 - Topsoil.
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B. Seed: Conform to U.S. Department of Agriculture rules and regulations of Federal Seed
Act and Texas Seed Law. Seed shall be certified 90 percent pure and furnish 80 percent
germination and meet following requirements:

1. Rye: Fresh, clean, Italian rye grass seed (lollium multi-florum), mixed in labeled
proportions. As tested, minimum percentages of impurities and germination
must be labeled. Deliver in original unopened containers.

2. Bermuda: Extra-fancy, treated, lawn type common bermuda (Cynodon
dactylon). Deliver in original, unopened container showing weight, analysis,
name of vendor, and germination test results.

3. Wet, moldy, or otherwise damaged seed will not be accepted.
4. Seed requirements, application rates, and planting dates are:
APPLICATION RATE
TYPE POUNDS/A PLANTING DATE
Hulled Common Bermuda Grass 98/88 40 Jan 1 to Mar 31
Unhulled Common Bermuda Grass 98/88 40
Hulled Common Bermuda Grass 98/88 40 Apr 1 to Sep 30
Hulled Common Bermuda Grass 98/88 40 Oct 1 to Dec 31
Unhulled Common Bermuda Grass 98/88 40
Annual Rye Grass (Gulf) 30
C. Fertilizer: Dry and free flowing, inorganic, water soluble commercial fertilizer, which is

uniform in composition. Deliver in unopened containers which bear manufacturers
guaranteed analysis. Caked, damaged, or otherwise unsuitable fertilizer will not be
accepted. Fertilizer shall contain minimum percentages of following elements:

1. Nitrogen: 10 Percent

2. Phosphoric Acid: 20 Percent

3. Potash: 10 Percent
D. Mulch:
1. Virgin wood cellulose fibers from whole wood chips having minimum of 20

percent fibers 0.42 inches in length and 0.01 inches in diameter.

2. Cellulose fibers manufactured from recycled newspaper and meeting same
fiber content and size as for cellulose fibers from wood chips.
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3. Dye mulch green for coverage verification purposes.

E. Soil Stabilizer: "Terra Tack 1" or approved equal.

F. Weed control agent: Pre-emergent herbicide for grass areas, such as "Benefin," or
approved equal.

PART 3 EXECUTION
3.01 PREPARATION

A. Place and compact topsoil in accordance with requirements of Section 02911 - Topsoil.

B. Dispose of Objectionable and Waste Materials in accordance with Section 01576 -
Waste Material Disposal.

3.02 APPLICATION

A. Seed: Apply uniformly at rates given in Paragraph 2.01 B for type of seed and planting
date.

B. Fertilizer: Apply uniformly at rate of 500 pounds per acre.

C. Mulch: Apply uniformly at rate of 50 pounds per 1000 square feet.

D. Soil Stabilizer: Apply uniformly at rate of 40 pounds per acre.

E. Weed Control Agent: Apply at manufacturer's recommended rate prior to hydro mulching.

F. Sod: Lay single row of sod along perimeter where top soil and pavement intersect.
Apply in conformance to Section 02922 - Sodding.

G. Suspend operations under conditions of drought, excessive moisture, high winds, or
extreme or prolonged cold. Obtain Project Manager approval before resuming
operations.

3.03 MAINTENANCE

A. Maintain grassed areas minimum of 90 days, or as required to establish an acceptable
lawn. For areas seeded in fall, continue maintenance following spring until acceptable
lawn is established.

B. Maintain grassed areas by watering, fertilizing, weeding, and trimming.

C. Repair areas damaged by erosion by regrading, rolling and replanting.
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D. Reseed small, sparse grass areas. When sparse areas exceed 20 percent of planted area,
reseed by hydro mulch.

E. Mow grass when height reaches 3 1/2 inches or greater on average before final
acceptance. Mow to height of 2 1/2 inches.

END OF SECTION
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