SECTION 501

DIVISION 500 - STRUCTURES

SECTION 501 -- TEMPORARY BRIDGE
Description

11  This work shall consist of the design, furnishing or obtaining, construction, maintenance and
remova of atemporary bridge(s) and, if specified, the approaches to the temporary bridge meeting the
requirements shown on the plans or contained herein. The work shall aso include the design and
construction of temporary abutments and piers, as required, bridge rail, connection to portable concrete
barrier or temporary guardrail, and furnishing all equipment to install and dismantle the temporary bridge.
The limits of the available work area shall be as indicated on the plans or as permitted.

Materials
2.1 All materias to be used in the construction of the temporary bridge shall be subject to inspection
and approva by the Engineer prior to their incorporation into the work. Used material will be acceptable,
provided appropriate alowances are made for their condition.
211 Sted sheet piling shall conform to 506.
2.1.2 Sted bearing piles shall conform to 510.
2.1.3 Concrete shall conform to 520.
2.14 Reinforcing steel shal conform to 544.
215 Structural steel shall conform to 550.
2.1.6 Structura timber shall conform to 568.
2.1.7 Bridgerail shal be galvanized steel conforming to 563.2.
2.2  The Contractor shal provide the temporary bridge incorporating one of the following sources:
(@ Modular Prefabricated Panel Bridge System — Contractor Supplied. Bridge components such
as those manufactured by Acrow Corporation of America, Maybe Bridge, Inc., or equa subject to
approva by the Department, Contractor supplied, purchased or leased under separate agreement.

(b)  Ste Specific Bridge — Contractor Supplied. Bridge components, such as structura stedl
members with concrete or steel decking, Contractor supplied and constructed.

Congtruction Reguirements

3.1 Unless otherwise specified on the Plans, the temporary bridge, including the rail system and
substructures shall meet the minimum strength requirements of an HL-93 design loading and pedestrian
loading as required and specified in the AASHTO "LRFD Bridge Design Specifications'. The bridge,
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SECTION 501

including superstructure, rail system, and substructures shall be designed by a Licensed Professional
Engineer.

3.1.1 Detaled plans, showing sizes, arrangement, and quality of the materials to be used in the
construction and calculations of the proposed temporary bridge shal be stamped with the sea of the
Licensed Professional Engineer, signed and submitted for documentation to the Engineer in accordance
with 105.02. Plans shall be documented and authorization to proceed with construction shall be obtained
before construction is started. As provided 105.02, such documentation shall not relieve the Contractor
from any responsibility under the Contract.

3.1.2 When more than one Engineer is responsible for the design of separate components of the
temporary bridge (i.e. substructure and superstructure), the Contractor shall make one submittal for
documentation containing all portions of the temporary bridge unless otherwise allowed.

3.2 The temporary bridge shal have a minimum clearspan length as shown on the plans. The
minimum low steel elevation with provisions for any anticipated sag and dead load deflections shall be
maintained as noted in the contract plans.

3.3 The temporary bridge and approaches shall be designed to accommodate the free passage of
vehicles, including snowplows, for ether one-way, two-way, or pedestrian traffic as specified on the
Plans. The bridge shal provide for a clear width as shown on the plans.

3.4  All approach work shall be performed in accordance with the applicable specifications.
35 Notreesshall be removed without approval.

3.6 For Modular Prefabricated Panel Bridge Systems, the Contractor shall submit, for approval, a
detailed proposed sequence of erecting and dismantling of the bridge components. Plans shall be
prepared by a Licensed Professiona Engineer with the assistance of the manufacturer of the bridge
system. Plans shal be approved before construction is started.

3.6.1 The Contractor shall have a representative from the manufacturer of the bridge system
present during the erection and dismantling of the bridge components.

3.7 The Contractor shall maintain the temporary bridge until removal. The maintenance shall consist
of weekly joint inspections by the Department and the Contractor as to the condition of the bridge and any
repairs deemed necessary by the Engineer.

3.8 If the Contractor elects to use an aternate bridge system at any time during the Contract, the
alternate bridge system shall be in place and operationa before removal of the existing temporary bridge
system.

39 When the temporary bridge and approaches are no longer required, they shall be completely
removed and the area restored to its original condition or as shown on the Plans, or as directed.

M ethod of M easurement

41 Temporary bridge and temporary bridge including approaches of the type specified will each be
measured as a unit. No separate measurement will be made for multiple structures required to provide the
temporary bridge as required. When more than one unit is specified in the Contract, separate item
numberswill appear for each separate and complete unit.
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SECTION 501

4.2 Measurement of Approach Work.
4.2.1 When Item 501.1, Temporary Bridge of the type specified, is used, specific items for the
approach work will appear in the Contract and measurement of these items will be in accordance with
their respective sections.

4.2.2 When Item 501.2, Temporary Bridge including Approaches of the type specified, is used, all
temporary bridge approach work will be included in the unit measurement.

Basis of Payment

51 The accepted Temporary Bridge and Temporary Bridge including Approaches of the type
specified will each be paid for at the contract lump sum price.

Pay items and units:

501.1 Temporary Bridge Unit

501.11 Temporary Footbridge Unit

501.2 Temporary Bridge including Unit
Approaches

501.21 Temporary Footbridge including Unit
Approaches

SECTION 502 -- REMOVAL OF EXISTING BRIDGE STRUCTURE
Description

11 Thiswork shall consist of the removal and satisfactory disposal of the existing bridge structure as
shown on the plans, except such portions thereof as may be required or permitted to be left in place, or
portions designated for salvage.

Construction Requirements

3.1 The Contractor shal dismantle the existing structure in any manner that will not cause damage to
persons or property. Removal of those portions of the existing bridge over roadways, railroads, and
waterways shall be accomplished with the least possible disruption of the normal traffic flow under the
bridge. Specid care and precautions, including protective structures as required or ordered, shall be taken
to insure that no debrisis allowed to fall on any roadway, railroad, or waterway.

3.11 Detailed plans showing the size, arrangement and quality of materials to be used in the
removal of existing bridge structures and the construction of protective structures shall be submitted for
documentation

3.1.2 or in accordance with 105.02. Plans shall show the proposed method(s) of removal, al
required falsework, protective structures and equipment needed to safely accomplish the structure
removal.

3.2 If it is specified that the existing structure, or any portion thereof, is to be savaged, it shall be
dismantled and removed in such a manner as to avoid damage to any member thereof. All structural steel
members shall be marked with paint indicating member size and grade of stedl.
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321 If it is specified that any part or parts of the existing structure are to be salvaged for re-
erection, all members shall be match-marked with paint before they are dismantled. All pins, bolts, nuts,
loose plates, and the like shal be appropriately marked for identification and be placed in durable
containers. Salvaged materias shall be stored in neat piles within the limits of the right-of-way adjacent
to the work or loaded onto trucks as directed.

3.3 All parts not designated for salvage on the plans or in the specia provisions shal become the
property of the Contractor and shall be satisfactorily disposed of by the Contractor.

M ethod of M easurement

41 This item will be measured as a unit. When more than one unit is specified in the Contract,
separate item numbers will appear for each separate and compl ete unit.

4.2 Limits of work shall be as established on the plans either by detail or by note. Unless otherwise
shown, the horizontal limits will not exceed the neat lines of the portion of the structure to be removed.

4.2.1 Unless otherwise shown on the plans, when the horizontal limits of bridge excavation,
roadway excavation, or channel excavation fall within the specified removal limits of existing abutments,
wingwalls or piers, the removal of the substructure material will be paid under the governing excavation
item. Only portions of the existing bridge substructure which fal outside the horizontal limits of all other
excavation items will be included as part of thisitem.

Basis of Payment
51 Theaccepted removal of existing bridge structure will be paid for at the contract lump sum price.
5.1.1 Protective structures, if required or ordered, will be subsidiary.
Pay item and unit:

502 Removal of Existing Bridge Structure Unit

SECTION 503 -- COFFERDAMS AND WATER DIVERSION STRUCTURES
Description

11 Thiswaork shall consist of the design, construction, maintenance, and removal of al cofferdams,
caissons, cribs, sheeting, embankments, channel diversion structures, pipes, and other similar work,
including dewatering, required to allow the excavation for foundation units and to permit and protect the
construction of bridge or other structural units.

Materials

2.1 All materias to be used in the construction of this work shall be subject to inspection and
approval prior to their incorporation in the structure.

2.2 Sheeting specified to be |eft in place shall meet the requirements of 506.2.
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Construction Requirements
31 General.

3.1.1 Cofferdams and water diversion structures shall be constructed so as to protect fresh concrete
against damage from a sudden rising of the stream and to prevent damage to the footings and bridge units
by erosion.

3.1.2 The Contractor shall submit drawings showing materials to be used, proposed method of
construction, and other details left open to choice or not fully shown on the plans. When cofferdams are
required or proposed, such information shall show the arrangement for flooding the cofferdam. Drawings
shall be submitted for documentation in accordance with 105.02.

3.2 Water Diversion Structures.

321 Temporary diversion channels, dikes, embankments and other similar structures shall be
constructed in a way to minimize erosion and resulting water pollution. Appropriate measures of
protection shal be incorporated into their construction.

3.2.2 Pipes, duices, ebows, etc. that are used in the diversion of water shall be of sufficient sizeto
carry the flow specified on the plans.

3.2.3 Temporary diversion channels, dikes and embankments shall be completely removed and
restored to original or design grades as directed by the Engineer.

3.3 Cofferdams.

3.3.1 Cofferdams or cribs for foundation construction shall be carried to adequate depths and
heights, shall be safely designed and constructed, and shall be as watertight as necessary for the proper
performance of the work which must be done inside them. Interior dimensions shall be such as to give
sufficient clearance for the construction and exterior inspection of forms and to permit pumping outside
of the forms. In no case shall the sheeting be placed inside the neat lines shown for the concrete footing
or seal. No construction material shall be left in cofferdams in such a way as to extend into the
substructure masonry, without permission.

3.3.2 No excavation shall be made outside of cofferdams, nor shall the existing streambed adjacent
to the structure be disturbed without the approval of the Engineer. When the Contractor is permitted to
make excavation at the site of the structure before cofferdams are placed, all openings outside the
cofferdams shall be backfilled with approved materia to the elevations of the original ground or
streambed after the cofferdams have been placed.

3.3.3 Cofferdams which are tilted or moved laterally during the process of sinking shall be righted,
reset, or enlarged, so as to provide the necessary clearance, at the Contractor’ s expense.

3.34 Unless otherwise provided, cofferdams including al bracing shal be removed by the
Contractor after the completion of the substructure, with care being taken not to disturb the surrounding
soil or injure the finished masonry.

3.3.5 Concrete foundation seals, when required or permitted, shall be constructed as provided in
520.

3.3.6 Cofferdams with sheeting left in place. When called for on the plans, cofferdam sheeting
shall be cut off at the top of the foundation seal or footing or at the specified elevation. The length of
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sheeting left in place below the specified cut off elevation will be the minimum embedment Iength shown
on the plans or the length required on the approved cofferdam design drawings.

336.1  Anchorage between the cofferdam sheeting and concrete foundation, if required, will be
detailed on the plans.

34 Dewatering. Control of water within cofferdams shall be in such a manner as to prevent
disturbance of the bearing soil, or fresh concrete, or segregation of backfill material. Pumping areas shall
be properly filtered to prevent pumping of fines.

3.4.1 No pumping shall be permitted during the placing of concrete or for a period of at least 24
hours thereafter, unless it is done from a suitable sump separated from the concrete work by a watertight
wall.

3.4.2 Pumping to dewater a cofferdam with a concrete foundation seal shall not commence until
the seal has set sufficiently to withstand the hydrostatic pressure, and in no case before 5days have
elapsed following the placing of the concrete.

3.4.3 Any foundation soil weakened as a result of insufficient care taken in maintaining a
dewatered condition shall be removed and replaced with structural fill at the expense of the Contractor.

M ethod of M easurement

4.1 The accepted quantity of water diversion structures, cofferdams, and cofferdams with sheeting
left in place will each be measured as a unit. When more than one unit is specified in the Contract,
Separate item numbers will appear for each separate and complete unit.

Basis of Payment

5.1 The accepted quantity of water diversion structures, cofferdams, and cofferdams with sheeting
left in place will be paid for at the contract lump sum price. The cost of any required anchorages shall be
subsidiary.

52 When no quantities for these items are included in the proposal, the work shal be subsidiary
except as may be provided under 5.3.

53 Alterations.

53.1 When the foundation is to be placed on earth, the cost of necessary dterations to the
cofferdams due to required changes of more than 1 ft (300 mm) in depth of the bridge excavation will be
paid for as provided for in 109.04.

5.3.2 When the foundation is to set on existing rock as prepared in accordance with 504.3.2, the
cost of necessary dterations to the cofferdams when existing rock is encountered at an elevation more
than 5 ft (1.5 m) below that anticipated at the time of the proposal will be paid for as provided for in
109.04. In cases where the plans show a sloping rock surface, no extra payment will be made unless the
depth to rock is more than 5 ft (1.5 m)) below the lowest elevation shown. When extra work is ordered,
the cost of thefirst 5 ft (1.5 m) of additional depth of the cofferdam will not be included in the extrawork
payment. If rock is ordered removed in addition to that required by 504.3.2, the cost of any necessary
alterations to the cofferdams resulting from such rock removal will be paid for as extra work.
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Pay items and units:

503.1 Water Diversion Structures Unit

503.2 Cofferdams Unit

503.3 Cofferdams with Sheeting Left in Unit
Place

SECTION 504 -- BRIDGE EXCAVATION
Description

11 This work shdl consist of the excavation, satisfactory disposal, and backfill of all materials
encountered in the construction of bridges as shown on the plans or ordered.

Classfication of Materials

21 Common bridge excavation shall consist of al materials not classfied as rock. Glacia till or
boulder clay will be considered as common bridge excavation.

2.2 Rock bridge excavation shall consist of solid rock which cannot be removed without blasting or
ripping. It shall also consist of boulders and parts of masonry structures when found to measure 1/2 yd®
(0.5 n?’) or more.

Construction Requirements

3.1 Preparation of a Foundation on Earth.

311 In areas of excavation where pumping is not required, material shall be removed and
maintained a minimum of 1 ft (300 mm) outside the neat lines of the footing.

3.1.2 Inareas of excavation where pumping is required, materia shall be removed and maintained
to such limits as will provide for carrying water outside all footing forms, with the water level maintained
dightly lower than the elevation of the bottom of dl footings. Suitable sumps shall be constructed and
maintained.

3121 Where materids are encountered which are susceptible to softening or displacement
when inundated, pumping shall begin prior to removal of material to grade and shall continue on a 24-
hour basis until masonry has been placed.

3.2.1.1 When blasting is required, the provisions of 203.3.2 shall apply as though contained in this
Section.

3.1.3 Thefinal removal of the foundation materia to grade shall be made in such a manner that the
foundation material below grade will not be disturbed or loosened and a uniform foundation will be
obtained. Remova shall be made by hand unless the use of power equipment for this purpose performs
satisfactorily. This portion of the excavation shall be made in as short a time as possible before the
masonry isto be placed.
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3.1.4 When ordered, alayer of structural fill of sufficient depth to stabilize the foundation material
shall be applied prior to placing either forms, reinforcing steel, or masonry.

3.2 Preparation of a Foundation on Rock.

3.2.1 Careshall betaken to avoid undue overbreakage in the drilling and blasting of rock.

3.2.1.1 When blasting is required, the provisions 203.3.2 shall apply as though contained in this
Section.

3.2.2 The surfaces to receive the footings shall be leve, stepped, roughened, doweled, or any
combination thereof as directed. When the use of dowels is ordered, holes shall be drilled to the depth
required and the dowels grouted with cement mortar conforming to 707. The surfaces shall be cleaned
and maintained clean until the masonry is placed.

3.23 All looserock and fragments shall be removed as directed.
3.24 Seamsshall be cleaned and grouted when ordered.

3.3 Inspection. After each excavation is completed, and pior to placing forms for concrete, the
Contractor shall secure approval of the depth of excavation and the character of the foundation material.

34 Backfill.

3.4.1 Where masonry is to rest on arock surface, al space resulting from excavating rock within
vertical planes through the nest lines of the footings shall be backfilled with concrete of the same class as
that in the footings, unless otherwise shown or ordered.

3.4.2 All spaces resulting from excavation adjacent to the structure shal be backfilled to the level
of the surrounding ground with suitable material from the excavation, free from rock, lumps, wood, or
other foreign matter, unless otherwise shown or ordered.

3.4.3 Backfilling around footings shall be done immediately after form removal. Backfilling
adjacent to and over arch rings or rigid frame structures shall not be performed until 21 days after the
concrete has been placed, or the test cylinders prepared from the fresh concrete and cured in the
laboratory have attained 80 percent of the minimum compressive strength of the class of concrete shown
on the plans. Backfill materia shall not exceed the optimum moisture content by more than 2 percentage
points. The material shall be placed in layers not more than 12 in (300 mm) loose depth and compacted.
To avoid unequa pressures, the material shall be placed and compacted evenly on both sides of arches
and other frame type structures. All required materia shall be placed in front of walls and abutments
prior to beginning fills behind these structures. Unless otherwise permitted, backfilling behind bridge
abutments shall be made to the elevation of the bridge seat before the structura sted is erected.
Mechanica tamping or vibrating devices must be used where the use of rollers and the like are
impracticable.

3.4.4 Dengty requirements shall conform to 203.3.8.

345 Adequate drainage shall be provided at all times. Water shall be used only in sufficient
amounts to obtain the required compaction. Under abnormal conditions where there is no possibility of
developing a liquid pressure on the structure and it is impossible or difficult to use power tamping or
vibrating devices, the Engineer may order the use of water in such amounts as may be necessary to assist
in placing and compacting the backfill.
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35 Approaches. When the plans for a bridge or culvert structure require the construction of an
approach, thefill shall be constructed in accordance with 203.3.7.

3.6 Cofferdams. When the work prescribed in 503 is subsidiary, the construction methods included
in 503 shall apply as though contained herein.

M ethod of M easurement

4.1 Common bridge excavation will not be measured, but shall be the cubic yard (cubic meter) final
pay quantity in accordance with 109.11. Rock bridge excavation will be measured by the cubic yard
(cubic meter) within the following limits:

411 The upper limit will be the origina ground except as provided under 203.5.1.6.

4.1.2 The laterd limits shall be vertica planes, 1 ft (300 mm) outside the neat lines of the footings
and parallel thereto unless otherwise noted.

4121  When bridge excavation is required in order to place portions of the structure outside of
the lateral excavation limits specified above, as may be the case in beams and cantilever walls, payment
planes will be parald to the structure, 1 ft (300 mm) away from the structure, measured normally.

4.1.3 Thelower limits shal be as follows;

4131  When excavation for masonry that is to rest on a surface other than rock is required down
to a depth of 1 ft (300 mm) below the eevations shown on the plans, the material actually removed to
such 1 ft (300 mm) depth will be measured for payment. When such excavation is required deeper than 1
ft (300 mm) below the elevations shown on the plans, the quantity of all excavation required below such
limit will be paid for at 150 percent of the bid price of the appropriate bridge excavation.

4132  Unless otherwise shown on the plans, when masonry is to rest on existing rock either
undisturbed or prepared in accordance with 3.2, the lower limit shall be either the surface of the existing
undisturbed rock or the firm surface prepared in accordance with 3.2, but any rock removed below an
elevation 1 ft (300 mm) lower than the required elevation will be considered as excess remova and will
not be measured. The quantity of any common excavation removed more than 1 ft (300 mm) below the
assumed elevation of the existing rock shown on the plans will be paid for at 150 percent of the bid price
of the appropriate bridge excavation.

4133  Unless otherwise shown on the plans, when the masonry is to rest on a foundation at a
plan elevation within rock, all materiad actualy removed above a plane 1 ft (300 mm) below the plan
elevation will be measured for payment. When such excavation is required and ordered deeper than 1 ft
(300 mm) below the plan eevation, the quantity of all excavation below such limit will be paid for at 150
percent of the bid price of the appropriate bridge excavation. But any rock removed that was not ordered,
below an elevation 1 ft (300 mm) lower than the required eevation will be considered excess removal and
will not be measured.

4.2 Materia removed from existing structures will be considered as bridge excavation if it is not to be
paid for under 502, and is either:

@ Removed from within the volume limits noted above, or;
(b)  Is outside these volume limits and is removed within a limit of 1 ft (300 mm) below the
proposed dope or subgrade elevations or to such elevations as are noted on the plans or ordered.
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43 Blast vibration control and monitoring, preblast condition surveys, postblast surveys, blasting
precautions and other protective measures will not be measured.

4.4  When both classes (common and rock) are present in the bridge excavation the final pay quantity
of common bridge excavation will be adjusted by the difference between the estimated and accepted
quantity of rock bridge excavation.

Basis of Payment

51 Common bridge excavation is a final pay quantity item and will be paid for at the contract unit
price per cubic yard (cubic meter) in accordance with 109.11. The accepted quantity of rock bridge
excavation will be paid for at the contract unit price per cubic yard (cubic meter).

5.1.1 No payment will be made for unauthorized material removed except that actual overbreakage
of rock will be paid for, not to exceed 1 ft (300 mm) below the elevations shown or ordered, within the
same lateral limits specified in 4.1.2.

5.2 Concrete necessary to replace material classified as excess removal will not be paid for; other
concrete within the neat lines will be paid for under 520.

5.3 Payment for drilling dowel holes ordered and cleaning and grouting seams will be made under
extrawork; the dowels will be paid for under 544.

54  Structurd fill ordered under 3.1.4 will be paid for under 508.
55 When common bridge excavation is the only class included in the Contract, any rock bridge

encountered will be paid for at 5 times the Contract unit price for the common bridge excavation under
Item 504.2.

56 The cost of al blast vibration control and monitoring, preblast condition surveys, postblast
surveys, blasting precautions and other protective measures necessary to prevent damage and subsequent
creation of claims in connection with blasting shall be subsidiary to Item 504.2.

Pay items and units:

504.1 Common Bridge Excavation (F) Cubic Yard (Cubic Meter)
504.2 Rock Bridge Excavation Cubic Yard (Cubic Meter)

SECTION 506 -- SHEET PILING
Description

1.1 Thiswork shall consist of furnishing and placing permanent timber or steel sheet piling as shown
on the plans or ordered.

Materials

21 Steel sheet piling. The steel sheet piling shall conform to AASHTO M 202/M 202M (ASTM A
328/A 328M). Used stedl sheet piling in good condition as determined by the Department is acceptable.
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Construction Requirements
31 Sted Sheet Piling.
3.1.1 The sections when assembled in place shall be practically watertight at the joints.
3.1.2 Thetops of the piles shal be cut off to astraight line at the elevation indicated.

3.2 Defective piles. The procedure incident to the driving of piles shal not subject them to excessive
and undue abuse producing deformation of the sted. Manipulation of piles to force them into proper
position, considered by the Engineer to be excessive, will not be permitted. Any pile damaged by reason
of internal defects or by improper driving, driven out of its proper location, or driven below the elevation
fixed by the plans or by the Engineer shall be corrected at the Contractor’s expense.

M ethod of M easur ement

41 Sted sheet piling will be measured by the pound (kilogram).
4.2  Only the lengths shown on the plans or ordered will be measured.
Bads of Payment

5.1 The accepted quantity of piling will be paid for at the contract unit price per pound (kilogram) for
stedl piling, as measured.

Pay items and units:

506.2 Steel Sheet Piling Pound (Kilogram)

SECTION 508 -- STRUCTURAL FILL
Description

1.1 This work shall consist of the formation of embankments which are intended to support
structures.

Materials

2.1 Structurd fill shall consist of crushed gravel unless bank-run gravel, clean stone fill, or other
material is specified on the plans or permitted by the Engineer. When not otherwise limited the word
gravel as used below will refer to both bank-run gravel and crushed gravel.
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211 Crushed Gravd for Structural Fill.

2111  Required Grading:

Percentage
Seve Sze by Weight Passing
3in (75mm) 100
2in (50 mm) 95-100
1in (25.0 mm) 55-85
No. 4 (4.75 mm) 27 - 52
No. 200 (0.075 mm) 0-12

(Based on the fraction passing the No. 4
(4.75mm) Seve)

2112  Atleast 50 percent by weight of the materials retained on the 1 in (25.0 mm) sieve shall
have a fractured face.

2.1.2 Bank-run Gravd for Structural Fill. Bank-run gravel shall be graded as follows:. 25 to 70
percent shall pass aNo. 4 (4.75 mm) sieve. Not more than 15 percent of the portion which passes the No.
4 (4.75 mm) (sieve shall pass a No. 200 (0.075 mm) sieve. No stone shall be included which cannot be
incorporated in a6 in (150 mm) - course.

2.1.3 Clean StoneFill for Structural Fill.

2.1.3.1Required Grading:

Percentage
Seve Size by Weight Passing
2in (50 mm) 100
1-1/2in (37.5 mm) 95 - 100
3/4in (19.0 mm) 35-70
3/8in (9.5 mm) 10- 30
No. 4 (4.75 mm) 0-5

2132  Atleast 50 percent by weight of the materials retained on the 3/4 in (19.0 mm) sieve shall
have a fractured face.

214 Wear. The percent of wear of gravel or clean stone fill shall not exceed 50 percent as
determined in accordance with AASHTO T 96.

22  Concrete class F, flowable fill may be requested in writing as a substitute for structura fill.
Approval in the form of a supplementary agreement shall be in consideration of, but not limited to,
differential frost heaving due to dissmilar materias, unit weight, structura requirements, lack of
permesbility, and damming resulting from water flow cut off.

Construction Requirements

3.1 The area upon which the fill is to be constructed, regardless of the height of the proposed fill,
shall be stripped of al loam, refuse, roots, stumps, boulders, and the like and shall be backfilled with the
same type of materia as that found at the site. All excavation shown on the plans or ordered shall be
completed before constructing the fill. When fills are to be made on hillsides or when fill is built one half
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width at a time, the slopes of the origina hillside or new fill shall be cut into or terraced as the work is
brought up in layers.

3.1.1 Before the first layer of structura fill is placed, the entire work area of the origina ground
shall be compacted with approved compacting equipment.

3.2 Structurd fill to be placed adjacent to new embankment material shall be placed concurrently
with the embankment material to obtain lateral support.

3.3 Thefill shall be placed in horizontal layers of uniform thickness not exceeding 8 in (200 mm)
loose depth and compacted to the required density prior to placing the next layer. Each layer shall be
compacted with power rollers, power tampers or vibratory compactors until the required density is
obtained. The surface of thefill shall be kept approximately level at al times and the portion of the fill to
be occupied by the structure shall be maintained at the proper density by moistening and tamping if
necessary, until the concrete or structureisin place.

34 The densty of structurd fill will be determined by AASHTO T 191 (Sand Cone Method), or by
AASHTO T 238 and T 239 (Nuclear Method) and shall be not less than 98 percent of the maximum
density determined in accordance with AASHTO T 99 (Standard Proctor Test). This maximum density
may aso be determined by the control strip procedure in 304.3.8.

35 The Contractor shall notify the Engineer of the anticipated date of completion of the structural fill
at least 3 working days prior to completion of the fill. Upon completion, the Contractor shall not proceed
with any further operations on the fill until the Engineer has taken all of the necessary proof borings.
When approval has been given, the Contractor shall backfill any drilled holes with saturated sand or other
gpproved material.

3.6 The use of clean 1-1/2 in (38 mm) stone fill as structura fill may be permitted by the Engineer
under speciad circumstances, such as when dewatering problems occur during foundation construction.
The total thickness of stone fill shall not exceed 12 in (300 mm). All compaction and density
requirements of this specification shall apply when using stone fill.

M ethod of M easurement

4.1  Structurd fill will be measured by the cubic yard (cubic meter) as determined from the ground
elevation immediately before the placement of any fill and the neat lines for the compacted material as
shown on the plans.

Basis of Payment

5.1 The accepted quantity of structural fill will be paid for at the contract price per cubic yard (cubic
meter) complete in place.

5.1.1 Concrete class F, flowable fill substituted for structura fill will be paid for at the contract unit
price for structura fill.

52 Excavation in preparation for this item will be paid for under 504 unless otherwise indicated on
the plans. Any excavation for terracing and any backfilling of proof boring holes will not be measured
but will be incidental to the work.

Pay item and unit:

508 Structural Fill Cubic Yard (Cubic Meter)
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SECTION 510 -- BEARING PILES

DESCRIPTION 205
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BASISOF PAYMENT 221

Description
11 General. Thiswork shal consist of furnishing al types of bearing piles, furnishing pile driving

equipment, and driving bearing piles to the required penetration, and when required, test loading, splicing,
and cutting, as shown on the plans or ordered.

Materials & Equipment
21 Materials
211 Concrete piles, precast or cast-in-place, shall be Class A unless otherwise shown on the plans
and shal conform to 520. All concrete for cast-in-place piles shal be designed with the necessary

—admixtures to maintain the required slump and sufficient workability throughout the entire concrete
placement operation. Reinforcing steel shall conform to 544.

212 Sted Piles.

2121  Steel Hpiles shal conform to the general requirements for rolled steel plates, shapes,
sheet piling and bars for structural use, AASHTO M 160/ /160 M (ASTM A 6/A 6M).

2122  Unless otherwise specified, high-strength, low-alloy steel shall be furnished for al H
piles and conform to AASHTO N270/M270M (ASTM A709/A709M).

2.1.2.3 Stedl pipe piles shall conform to ASTM A 252, Grade 2, unless otherwise specified.

2124  The use of foreign steel will be permitted only after approval by the Engineer upon
suitable certification from a recognized domestic laboratory.

2.1.3 Driving points for sted piles shall conform to AASHTO M 103/M 103M (ASTM A 27/A
27M), Grade 65-35 (450-240) or ASTM A 148/A 148M, Grade 90-60 (620-415) and shall be as included
on the Qualified Products List.
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2.2 Equipment for Driving Piles.

2.2.1 Pilehammers. Pilesmay be driven with steam, air, hydraulic or diesel hammers capable of
driving piles at least 10 ft (3 m) longer than the longest pile length shown on the plans.

2211  Gravity hammers shall be subject to approval. When gravity hammers are permitted, the
ram shall have a mass between 2,000 and 3,500 Ib (900 and 1,600 kg) and the height of drop shall not
exceed 15 ft (4.5 m). In no case shall the weight of gravity hammers be less than the combined weight of
drive head and pile. All gravity hammers shal be equipped with hammer guides to insure concentric
impact on the drive head.

2212  Openend (single acting) diesel hammers shall be equipped with a device such asringson
the ram or a scale extending above the ram cylinder, to permit the Engineer to determine hammer stroke
a al times during pile driving operations. The Contractor shall provide the Engineer a chart from the
hammer manufacturer equating stroke and blows per minute for the opentend diesel hammer to be used.
Closed-end (double acting) diesel hammers shall be equipped with a bounce chamber pressure gauge, in
good working order, mounted near ground level so asto be easily read by the Engineer. In addition, for
closed-end diesel hammers, the Contractor shall provide to the Engineer a chart cdibrated to actua
hammer performance within 90 days of use equating bounce chamber pressure to either equivalent energy
or stroke.

2213  Non-impact hammers, such as vibratory hammers, or driving aids such as jets, followers,
and prebored holes shall not be used unless specifically permitted in writing by the Engineer. When
permitted, such equipment and driving aids shall be used only for production piles and only after the pile
tip elevation necessary to provide the required ultimate resistance is established by load testing and/or test
piles driven with an impact hammer. As a condition of approval of the non-impact hammers or driving
aids, the Contractor shall perform, at no cost to the State, pile load tests and/or any additional work
required to drive test piles, as determined by the Engineer. Installation of production piles with vibratory
hammers shal be controlled according to power consumption, rate of penetration, or other means
acceptable to the Engineer which assure pile load capacity equals or exceeds the test pile capacity. In
addition, one of every ten piles driven with a vibratory hammer shall be retapped with an impact hammer
of suitable energy to verify pile capacity.

2214  The plant and equipment furnished for steam and air hammers shall have sufficient
capacity to maintain, under working conditions, the volume and pressure specified by the manufacturer.
The plant and equipment shall be equipped with accurate pressure gauges. The weight of the striking
parts of air and steam hammers shall not be less than 1/3 the weight of drive head and pile being driven,
and in no case shadl the striking parts have a mass less than 2,750 Ib (1,250 kg).

2.2.2 Driving Appurtenances.

2221 Hammer cushion. All pile driving equipment shall be equipped with a suitable
thickness of hammer cushion material to prevent pile damage and insure uniform driving behavior.
Hammer cushions shall be made of durable, manufactured materials, provided in accordance with the
hammer manufacturer's guidelines except that all wood, wire rope, and asbestos hammer cushions are
specificaly disdlowed and shal not be used. A sriker plate as recommended by the hammer
manufacturer shall be placed on the hammer cushion to insure uniform compression of the cushion
material. The hammer cushions shall be inspected in the presence of the Engineer when beginning pile
driving at each substructure element or after each 100 hours of pile driving, whichever is less. Any
reduction of hammer cushion thickness shall be replaced by the Contractor before driving is permitted to
continue.
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2222  Pilecushion. The heads of concrete piles shal be protected by a pile cushion made of
plywood or other similar material approved by the Engineer. The minimum plywood thickness placed on
the pile head prior to driving shall not be less than 4 in (100 mm). A new pile cushion shall be provided
for each pile. In addition, the pile cushion shall be replaced if during the driving of any pile, the cushion
is either compressed more than one-haf the origina thickness or begins to burn. The pile cushion
dimensions shall match the cross-sectional area of the pile top.

2223 Piledrive head. Piles driven with impact hammers require an adequate drive head to
distribute the hammer blow to the pile head. The drive head shall be axialy aligned with the hammer and
the pile. The drive head should be guided by the leads and not be free-swinging. The drive head should
fit around the pile head in such a manner as to prevent transfer of torsional forces during driving while
maintaining proper alignment of hammer and pile.

2.2.2.3.1 For sted piling the pile heads shall be cut squarely and a drive head, as recommended by
the hammer manufacturer, shall be provided to hold the axis of the pile in line with the axis of the
hammer.

2.2.2.3.2 For precast concrete and prestressed concrete piles, the pile head shall be plane and
perpendicular to the longitudinal axis of the pile to prevent eccentric impacts.

2.2.2.3.3 For specid types of piles, appropriate driving heads, mandrels or other devices shdl be
provided in accordance with the manufacturers' recommendations so that the piles may be driven without
damage.

2224  Leads. Pilesshal be supported in line and position with leads while being driven. Pile
driver leads shall be constructed in a manner that affords freedom of movement of the hammer while
maintaining alignment of the hammer and the pile to insure concentric impact for each blow. Leads may
be either fixed or swinging type. Swinging leads when used shall be fitted with a pile gate at the bottom
of the leads. The pile section being driven shall not extend above the leads. The leads shall be adequately
embedded in the ground or the pile constrained in a structura frame such as a template to maintain
alignment. The leads shall be of sufficient length to make the use of a follower unnecessary and shall be
so designed as to permit proper placing of batter piles. A free hammer and arigid double template, which
will independently support the pile, may be used when approved in writing by the Engineer.

2225 Followers. Followers shall only be used when approved in writing by the Engineer, or
when specificaly stated in the contract documents. In cases where afollower is permitted, the first pilein
each bent and every tenth pile driven thereafter shall be driven full length without a follower to verify that
adequate pile length is being attained to develop the required ultimate resistance. The follower and pile
shall be held and maintained in equal and proper alignment during driving. The follower shall be of such
material and dimensions to permit the piles to be driven to the length determined necessary from the
driving of the full length piles. The final position and aignment of the first two piles installed with
followers in each substructure unit shall be verified to be in accordance with the location tolerances in
3.6.4 before additional piles are installed.

2226  Jets. Jetting shdl only be permitted if approved in writing by the Engineer or when
specifically stated in the Contract documents. When jetting is permitted, the Contractor shall determine
the number of jets and the volume and pressure of water at the jet nozzles necessary to freely erode the
material adjacent to the pile without affecting the lateral stability of the fina in-place jetted pile and
adjacent piles. The Contractor shall control, treat if necessary, and dispose of al jet water in a manner
satisfactory to the Engineer. The Contractor shall be responsible for al damage to the site caused by
unapproved or improper jetting operations. When jetting is specifically required in the Contract
documents, the jetting plant shall have sufficient capacity to deliver at all times a pressure equivalent to at
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least 100 psi (690 kPa) at two 3/4 in (19 mm) jet nozzles. In dther case, unless otherwise indicated, jet
pipes shall be removed when the pile tip is a minimum of 5 ft (1.5 m) above prescribed tip elevation and
the pile shall be driven to the required ultimate resistance with an impact hammer.

2227  Preboring. When specified in the contract documents, the Contractor shall prebore holes
at pile locations and to the depths shown on the plans. Prebored holes shall be of a size smaller than the
diameter or diagonal of the pile cross section that is sufficient to allow penetration of pile to the specified
depth. If subsurface obstructions, such as boulders or rock layers are encountered, the hole diameter may
be increased to the least dimension which is adequate for pile installation. Any void space remaining
around any type pile after driving shall be completely filled with sand or other approved material. The
use of spuds, a short strong driven member which is removed to make a hole for inserting a pile, shall not
be permitted in lieu of preboring.

223 Approval of pile driving equipment. All pile driving equipment furnished by the
Contractor shal be subject to the approval of the Engineer. All pile driving equipment shall be sized to
meet the requirements in 2.2.1. Approva of pile driving equipment by the Engineer will be based on
wave equation analysis and/or other judgments. In no case shall the driving equipment be transported to
the project site until approval of the Engineer is received in writing. Prerequisite to such approval, the
Contractor shall submit to the Engineer the necessary pile driving equipment information at least 30 days
prior to driving piles. The form for the above information is shown in Figure 1. A full size form will be
included in the contract documents or supplied by the Engineer.

2231 Wave equation analysis. The criteria, which the Engineer will use to evaluate the
driving equipment from the wave equation results, consists of both the required number of hammer blows
per in (25 mm) and the pile stresses at the ultimate pile resistance. The required number of hammer
blows indicated by the wave equation at the ultimate pile resistance shall be between 3 and 15 per in (25
mm) for the driving equipment to be acceptable. The pile stresses which are indicated by the wave
equation to be generated by the driving equipment shall not exceed the values where pile damage
impends, if the equipment is to be acceptable.

2.2.3.1.1 The point of impending damage in steel piles is defined herein as a compressive driving
stress of 90 percent of the yield point of the pile material.
For concrete piles, tensile stresses shall not exceed the following:
In ENGLISH units:
3 multiplied by the square root of the concrete compressive strength, f ' ¢, in pounds per square
inch, plus the effective prestress value, in pounds per square inch, 3J/f 'c + prestress.
In METRIC units:
0.25 multiplied by the square root of the concrete compressive strength, ' ¢, in megapascals,
plus the effective prestress value, in megapascals, 0.25(/f 'c + prestress.

Compressive stresses shall not exceed 85 percent of the compressive strength minus the effective
prestress value (0.85f ' ¢ - prestress).

These criteria will be used in evaluating wave equation results to determine acceptability of the
Contractor’s proposed driving system.

2.2.3.1.2 The Contractor will be notified of the acceptance or rejection of the driving system within
14 calendar days of the Engineer’s receipt of the Pile and Driving Equipment Data Form. If the wave
equation analysis shows that either pile damage or inability to drive the pile with a reasonable blow count

2006 NHDOT - _
STANDARD 208
SPECIFICATIONS




SECTION 510

to the required ultimate resistance will result from the Contractor’s proposed equipment or methods, the
Contractor shall modify or replace the proposed methods or equipment until subsequent wave equation
analysis indicates the piles can be reasonably driven to the required ultimate resistance, without damage.
The Engineer will notify the Contractor of the acceptance or rejection of the revised driving system within
7 caendar days of receipt of arevised Pile and Driving Equipment Data Form.

2.2.3.1.3 During pile driving operations, the Contractor shall use the approved sysem. No
variationsin the driving system will be permitted without the Engineer’ s written approval. Any changein
the driving system will be considered only after the Contractor has submitted the necessary information
for arevised wave equation analysis. The Contractor will be notified of the acceptance or rejection of the
driving system changes within 7 days of the Engineer’s receipt of the requested change. The time
required for submission, review, and approval of arevised driving system shall not congtitute the basis for
a Contract time extension to the Contractor.
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TOWNe BRIDGE NO.:
FED. PROJ. NO.: MANUFACTURER:
DESCR. OF BRIDGE: PLE DRVMING CONTRACTOR OR SUBCONTRACTOR:

(PILES DRIVEN BY)

MANLFACTURER; MODEL:
THICKNESS: (in) SERIAL NG.:
_ RATEDENERGY: _ [HdbgJ AT LENGTH OF SIROKE

HAMMER MODIRCATIONS;

g

MATERIAL: .

[ HAMMER  THICKNESS: ) AREA: i)
CUSHION  MODLLUS OF ELASTICHY (F) RS.1)
COEFFICIENT OF RESTIIUTION (@)

HELMET
DRIVE BONNET

PALE CAP

CUSHION MATERIAL:

] _PIE THICKNESS: )
CUSHION MODULUS OF BLASTICTIY (E) R5.1)
COEFFICEENT OF RESTIUTION ()

PALE TYPE:
LENGTH {IN LEADS) - 1]
WEIGHTLENGTH: (Ibs/f)
WALL THICKNESS: in) TAPER; _
PILE CROSS SECTIONAL AREA: {in)
DESISN PLE CAPACTTY: (TONS)
DESCRIPION OF SPLICE:

TIP TREATMENT DESCRIPTION:

NOIE: F MANDREL IS USED ) DRVE THE PLE, ATTACH SEPARATE
MANUFACTURERS DETAL SHEETS) INCLUDING WEIGHT
AND DIMENSIONS.

SUBMITTED BY: DATE:

FIGURE 1 - PILE AND DRIVING EQUIPMENT DATA FORM (ENGLISH)
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FED. PROUJ. NO.:

DESCR. OF BRIDGE:

STATE PROJ. NO.:

PILE DRIVING CONTRACTOR ORSUBCONIRACTOR:

HAMMER COMPONENTS
g

PILE

MANUFACTURER;

(PLES DRIVEN BY)

MODEL:

THICKNESS:
RATED ENERGY:

fmm) SERIAL NO.:
N At

LENGTH OF STROKE

MODIFICATIONS:

MATERIAL:

{n) AREA:

MODLLUS OF ELASTCIIY (E)

COBFFICIENT OF RESTIUTION (8)

HELMET
BONNET
~ |AnpBlocK | — WEGHT:
PILE CAP

CUSHION MATERIAL:

THICKNESS:

MODULUS OF ELASTICHY (E)

(MPa)

COEFFICENT OF RESTITUTION (o)

PILE TYPE:

LENGTH (IN LEADS) -

WEIGHT/LENGTH:

WALL THICKNESS:

(M)  TAPER:

CROSS SECTIONAL AREA:

(mm)

DESKSN PLE CAPACHTY:

(METRIC TONS)

DESCRIPTION OF SPLICE:

TIP TREATMEENT DESCRIPTION:

NOTE: F MANDREL IS USED KO DRMVE THE PILE, ATIACH SEPARATE
MANUFACTURERS DETAL SHEET(S) INCLUDING WEIGHT

AND DIMENSIONS.

SUBMITTED BY:

FIGURE 1 - PILE AND DRIVING EQUIPMENT DATA FORM (METRIC)
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2232  Alternate approval method. An aternate method of driving equipment approva will be
used when either the Contract documents contain a provision that wave equation analysis will not be used
for approval of driving equipment or the Engineer, in writing, waives the requirement for approval by
wave eguation analysis of pile driving equipment. The aternate approva method requires that the energy
of the driving equipment submitted for approval on the Pile and Driving Equipment Data Form, be rated
by the manufacturer at or above the appropriate minimum energy level in Table 1 below corresponding to
the ultimate pile resistance shown on the plans.

2.2.3.2.1 During pile driving operations, the Contractor shall use the approved system. If the
Engineer determines the Contractor's hammer is unable to tansfer sufficient energy to the pile, the
hammer shall be removed from service until repaired to the satisfaction of the Engineer. No variationsin
the driving system will be permitted without the Engineer’ s written approval. Any changesin the driving
system will be considered only after the Contractor has submitted a new Pile and Driving Equipment Data
Form. The Contractor will be notified of the acceptance or rgection of the proposed driving equipment
within 7 calendar days of the Engineer’s receipt of the data form.

Tablel- ALTERNATE APPROVAL METHOD
Minimum Pile Hammer Requirements (English)

Ultimate Pile Resistance Minimum Manufacturer’ s Rated Hammer
(Kips) Energy (Foot-1bs)
180 and under 9,000
181 to 300 15,000
301 to 420 20,000
421 to 540 24,000
541 to 600 26,000
601 and over Wave Equation Required

Tablel- ALTERNATE APPROVAL METHOD
Minimum Pile Hammer Requirements (Méetric)

Ultimate Pile Resistance Minimum Manufacturer’ s Rated Hammer
(kiloNewtons) Energy (kiloJoules)
800 and under 12
801 to 1300 20
1301 to 1900 27
1901 to 2400 33
2401 to 2700 35
2701 and over Wave Equation Required

Construction Requirements
31 General.

3.1.1 The Contractor shal furnish the piles required after consultation with the Engineer, who will
confirm or revise the lengths shown on the plans. When stated in the contract, the actual lengths for
production piles will be determined by the Engineer after the completion of pile load tests.

3111  The Contractor shall, at his own expense, supply increased lengths to provide for fresh
heading and for such additional length as may be necessary to suit his method of operation.
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3.1.2 The length of cast-in-place piles indicated on the plans is for estimating purposes only. The
actual length of piles necessary shall be established in the field by driving the shells or pipes to the
required ultimate resistance and penetration.

3.1.3 Unless otherwise permitted, bearing piles shall not be driven until the excavation or fill,
whichever the case may be, has been completed. The surface area through which piles are to be driven
shall be cleared of al obstructions to driving. The Contractor’s attention is called to 203.3.7.6 prohibiting
placing rock or other objectionable materia in the fill.

3.1.4 Individua piles and pile groups shal be installed in such sequence that the soil surrounding
the pile is not compacted to the extent that other piles in the group cannot be installed properly. The
installation sequence shall be such that ground movement that would damage adjacent piles, structures or
utilities is prevented.

3.15 All materia forced up between the piles shall be removed to the correct elevation before any
foundation concrete is placed.

3.1.6 When a pile strikes an obstruction in the upper level of the penetration depth, the Engineer
may order exploratory excavation or removal of the obstruction, or both. Backfill materia shall be
compacted to the density ordered.

3.2 Piles.

3.21 Precast concrete piles. When items for furnishing and driving precast concrete piles are
included in the contract, the special provisions will specify the required methods of construction and

handling. N

3.2.2 Cast-in-Place Concrete Piles.

3221  Shdls. Cast-in-place concrete piles shall be cast in metal shells which have beendriven
to the specified penetration and driving resistance and which shall remain permanently in place. The
shells may be driven with or without a mandrel.

3222  The shel shall be both of watertight construction so that the concrete may be placed in
the dry and of such thickness and rigidity as to show no signs of harmful distortion after being driven.
The end closure shall be of adequate strength to resist driving damage and shall be tightly fastened to the
shell to prevent water or soil infiltration. Neither the driving points nor the connection welds shall project
more than 1/4 in (6 mm) beyond the perimeter of the pile tips.

3223  Full length shells shall be used where practicable. Shells may be spliced by welding with
the approval of the Engineer. All welding shall be in accordance with 550.3.6 and 550.3.16. When built
up sections are required either before or during the driving operation, care shall be taken to properly aign
the section to insure a straight axis for the pile. The connection shall be watertight. Built up sections
during the driving operation shall be made at least 2 ft (600 mm) above the ground to permit observation
of the behavior of the welded connections when driving resumes.

3224  The cut-offs shal be made at the elevation indicated on the plans or fixed by the
Engineer. After the shell has been driven, it shall be inspected and approved before any concrete is
placed. Shells which have been improperly driven or are defective shall be removed and replaced, or
repaired to the satisfaction of the Engineer at the Contractor’s expense.
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3225 Reinforcement. Reinforcing steel shall be of the design shown on the plans, of the unit
type rigidly fastened together and lowered into the shell before concrete is placed up to the reinforcement
area. The stedl shall be secured in such amanner as to insure its proper location in the finished pile.

3226  Placing concrete. All water shall be removed from shells before concrete is placed.
Specia care shal be taken to place the concrete so as to produce satisfactory bond with the reinforcement
and avoid the formation of stone pockets, honeycomb, cold joints, or other such defects. During placing
operations, the concrete in the reinforced portion of the pile shall be internally vibrated unless otherwise
directed. Piles containing reinforcement shall be vibrated to at least the bottom of the reinforcement.

3.2.26.1 All driving within 15 ft (4.5 m) of cast piles shall be discontinued for at least 7 days after
the concrete has been placed or until the concrete has attained 80 percent of its desired strength.

323 Sted Piles.

3231  Sted piles shal be of the size and shape indicated on the plans, or as directed. They shall
be handled and stored in such manner as to avoid deformation or injury.

3232  Mill test reports. To establish proof and insure that the quality of the materia in stedl
piles complies with the contract requirements, the Contractor shall submit to the Engineer two certified
copies of Heat Number Identified Mill Test Reports showing physical test results and chemica analysis.
Should the Contractor be unable to furnish mill test reports as required above, the Contractor shall have a
sufficient number (three minimum) of samples tested at an established metallurgical laboratory and
furnish to the Engineer three certified copies of the test reports indicating that the materia is in
compliance with the contract documents. Piling shall not be driven until the materia has been accepted
on the basis of either mill test reports or laboratory testing of samples.

3233 Inspection. All piling shall be given a visua inspection at the site before driving to
determine that the pile lengths contain no physical defects, such as kinks or buckles, that would cause the
pileto fail in driving or not perform as intended.

3234  Pile points. When driving-points are used, they shal be welded to the piles in the
manner recommended by the manufacturer of the points and approved by the Department. The weld joint
shdl be prepared for a single-bevel groove weld by beveling the edge a minimum of 1/4 in (6 mm) at 45
degrees.

3.2.3.5 Splices.

32351 Each sted pile shal be provided in one piece without splices, unless splices are indicated
on the plans, or otherwise permitted. When splicing is permitted, extensions 5 ft (1.5 m) or more in
length at the butt end shall be used.

3.2.35.2 Splices made on piles that are to be driven in pile bents, shall be made at points that will
not be exposed to view, unless otherwise specifically directed or authorized by the Engineer, in which
case they shall be finished to present a neat appearance.

3.2.35.3 Unless otherwise directed on the plans or approved, the H-pile splice shall be a complete
joint penetration groove butt weld using a 45 degree single-bevel groove weld (AWS BU4) on the
flanges and web. The weld may be made by backgouging to sound weld metal and welding the second
sde, or by welding from one side using a 3/16 in (5 mm) backing bar and 1/4 in (6 mm) root opening.
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3.2.3.6Welding.

3.23.6.1 All welding shall conform to the applicable requirements of Section 550.3.16, Field
Welding.

3.2.3.6.2 Waeding shall only be performed by qualified welders.

3.2.3.6.3 Welding shall be done with shielded metal arc (SMAW) using E6010 ekectrodes unless
otherwise approved. Low hydrogen electrodes (E7018) may be used with proper storage and joint
preparation. At the Contractor’s option, self-shielding flux cored arc welding (FCAW-SS) may be used
using E71T-6 or 8 wire for splices and E71T-11 for points.

3.3 Determination of Pile Driving Criteria.

3.3.1 Waveequation. The wave equation analysis will be performed by the Engineer to evaluate
the pile driving equipment as described in 2.2.3.1, and to establish the driving criteria that is necessary to
achieve the required ultimate pile resistance. The driving criteria from the wave equation anaysis may be
modified during pile installation, based on the results of pile load testing as described in 3.4. Piles shdll
be driven with the approved driving equipment to the ordered length or other lengths necessary to obtain
the required ultimate pile resistance. Jetting or other methods to facilitate pile penetration shall not be
used unless specifically permitted either in the Contract documents a approved by the Engineer after
revised driving criteriais established from the wave equation analysis. Adequate pile penetration shall be
considered to be obtained when the specified driving criteria is achieved within 5 ft (1.5 m) of the tip
elevation based on ordered length. Piles not achieving the specified driving criteria within these limits
shall be driven to penetrations established by the Engineer.

3.3.2 Dynamic formula. The driving criteria to achieve the ultimate pile resistance will only be
determined by dynamic formula if either the Contract documents contain a provision that dynamic
formula shall be used or the Engineer approves dynamic formula use. In such case, piles shall be driven
to alength necessary to obtain the ultimate pile resistance according to the following formula:

ENGLISH

Ry =175 (E)*? log (10N) - 100

Where:

Ry = the ultimate pile resistance (kips)

E = the manufacturer’ s rated hammer energy (ft-1b) at the ram stroke observed in the field.

log (10N) = logarithm to the base 10 of the quantity 10 multiplied by N, the number of hammer
blows per in at final penetration (blows per inch).

METRIC

Ry = 6.685 (E)*?log (10N) - 444.8
Where:

Ry = the ultimate pile resistance (kN)

E = the manufacturer’s rated hammer energy (J) at the ram stroke observed in the field
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log (10N) = logarithm to the base 10 of the quantity 10 multiplied by N, the number of hammer
blows per 25 mm at fina penetration (blows per 25 mm).

34 Pileload tests. Static and/or dynamic load tests shall be performed prior to driving of other piles.
341 Static load test. When required, load tests shall be performed by procedures set forth in
ASTM D 1143 using the quick load test method, except that the test shall be taken to plunging failure or
to the test load defined in the Contract, whichever occurs first. Testing equipment and measuring systems
shal conform to ASTM D 1143. The Contractor shall submit detailed plans of the proposed loading
apparatus for documentation in accordance with 105.02. The apparatus shall be constructed to allow the
various increments of the load to be placed gradually without causing vibration to the test pile. When the
load test requires the use of tension (anchor) piles, such tension piles shal be of the same type and
diameter as the production piles and shall be driven in the location of permanent piles when feasible,
except that timber or tapered piles installed in permanent locations shall not be used as tension piles. The
safe pile load shall be defined as 50 percent of the failure load. The failure load for the pile shal be
defined as follows: For piles 24 in (600 mm) or less in diameter or width, the failure load of a pile tested
under axial compressive load is that load which produces a settlement of the pile head equd to:
ENGLISH
S = S + (0.15 + 0.008D)
Where:
S = Setlement at failure in inches
D = Pilediameter or width in inches
S = Elastic deformation of total unsupported pile length in inches

For piles greater than 24 inches in diameter or width:

D
=S+ —
> 30

METRIC
S = S + (381 + 0.008D)
Where:
S = Settlement at failure in millimeters
D = Pilediameter or width in millimeters
S = Elastic deformation of total unsupported pile length in millimeters

For piles greater than 600 mm in diameter or width:

D
=S+ —
> 30

2006 NHDOT - _
STANDARD 216
SPECIFICATIONS




SECTION 510

3411 Thetop elevation of the test pile shall be determined immediately after driving and again
just before load testing to check for heave. All piles which heave more than /4 in (6 mm) shall be
redriven or jacked to the origina elevation prior to testing. Unless otherwise specified in the contract, a
minimum three-day waiting period shall be observed between the driving of any anchor piles or the test
pile and the commencement of the load test.

34.12 Upon completion of the load testing, any test or anchor piling not a part of the finished
structure, shall be removed or cutoff at least 1 ft (300 mm) below either the bottom of footing or the
finished ground eevation if not located within the footing area.

3.4.2 Piledynamicload test.

34.21  The Department will conduct pile dynamic load testing using a Pile Dynamic Anayzer
(PDA) to evaluate pile capacity, hammer performance and pile stresses. PDA testing requires mounting
two strain gauges and two accelerometer transducers near the pile head which are connected with cables
to the PDA processing unit.

3422  The number of PDA tests will be determined by the Engineer. At a minimum, PDA
testing will be conducted on the first 2 piles per substructure that are driven. PDA testing may also be
conducted on additional piles as directed by the Engineer. This may include piles that are suspected of
being damaged, or piles that do not reach expected embedment depths. The Contractor shall notify the
Engineer at least 10 days prior to the start of pile driving so that arrangements can be made with the
Geotechnical Section of the Materials and Research Bureau to conduct the PDA testing.

3423  The Contractor shall assist the Engineer as required during the PDA testing. This
includes providing access while the pile is on the ground to drill the gauge mounting holes, a safe and
reasonable means of access to the pile head for attaching gauges after the pile is in the leads, adequate
time for installation of gauges, and any necessary support personnel, equipment of materials. A minimum
30-foot long extension ladder shall be provided in order to allow access to the pile head to mount the
gauges while the pileisin the leads. It is anticipated that approximately one hour would be necessary to
attach the gauges to the pile and to prepare the PDA for testing. A power supply (12 Volts DC or 110 to
125 Volts AC) and extension cords shall be provided by the Contractor for powering the PDA equipment.
No payment shall be made for delays in the Contractor’s operations resulting from the PDA testing and
for materials, personnel or equipment provided for assisting in the PDA testing.

34.24  The PDA will be used to evaluate both the Contractor’s driving system and the driving
criteria from the wave equation analysis. Based on the results of the PDA data, the Engineer may require
the Contractor to modify the pile driving system if the driving operation is found to be in non-
conformance with 510.

343 Test piles. Test piles shall be driven when shown on the plans at the locations and to the
lengths specified by the Engineer. All test piles shall be driven with impact hammers unless specificaly
stated in the plans. In general, the specified length of test piles will be greater than the estimated length of
production piles in order to provide for variation in soil conditions. The driving equipment used for
driving test piles shall be identical to that which the Contractor proposes to use on the permanent piling
and shall conform with the requirements of these specifications. The Contractor shall excavate the
ground at each test pile to the elevation of the bottom of the footing before the pile is driven.

3431 Ted piles shal be driven to a hammer blow count established by the Engineer at the
estimated tip elevation.

3432  Ted pilesthat do not attain the hammer blow count specified above at a depth of 1 ft (300
mm) above the estimated tip elevation shown on the plans shall be alowed to “set up” for 12 to 24 hours
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or less if directed by the Engineer, before being redriven. A cold hammer shall not be used for redrive.
The hammer shall be warmed up before driving begins by applying at least 20 blows to another pile. If
the bearing vaue is not attained on redriving, the Engineer may direct the Contractor to drive a portion or
all of the remaining test pile length and repeat the “set up” - redrive procedure. Test piles driven to plan
grade and not having the required ultimate resistance shall be spliced and driven until the required
ultimate resistance is obtained. Redriving shall be restricted to a maximum of 3 in (75 mm) additional
penetration or a maximum of 50 hammer blows.

34.33 A record of the driving of the test piles will be prepared by the Engineer. The record will
include the number of hammer blows per foot (meter) for the entire driven length, the as-driven length of
test pile, the cutoff elevation, the penetration into the ground, and any other pertinent information
requested by the Engineer. The Contractor shall provide the information listed in Figure 1 to the Engineer
for inclusion in the record. If redrive is necessary, the Engineer will record the number of hammer blows
per 1in (25 mm) of pile movement for the first foot (300 mm) of redrive. If stated in the Contract, the
Contractor shall not order piling to be used in the permanent structure until test pile data has been
reviewed and permanent pile lengths are authorized by the Engineer. The Engineer will provide the pile
order list within 7 calendar days after completion of all test pile driving specified in the contract
documents.

35 Required Ultimate Resistance.

3.5.1 Pilesshall be driven to the penetration shown on the plans or to a greater depth if necessary to
obtain the required ultimate resistance. The driving criteria necessary to achieve the ultimate resistance
will be determined by the Engineer based on methods listed in 3.3 and 3.4.

35.2 The ultimate resistance of piles driven with a follower shall be considered acceptable only
when the follower driven piles attain the same tip elevation as a full length pile driven without a follower,
in accordance with the required driving criteria.

3.5.3 Jeting or other methods shall not be used to facilitate pile peretration unless specifically
permitted in the Contract plans or in writing by the Engineer. The ultimate pile resistance of jetted piles
shall be based on impact driving blow count criteria after the jet pipes have been removed. Jetted piles
not attaining the required ultimate resistance at the specified tip elevation shall be spliced if necessary at
no cost to the State and driven with an impact hammer until the required driving criteriais met.

3.5.4 The ultimate resistance of piles driven with a vibratory hammer shall be based on impact
driving blow count of the first pile in each group of 10 piles. Vibrated piles not attaining the required
ultimate resistance value at the ordered length shall be spliced, if necessary, at no cost to the State, and
driven with an impact hammer until the required driving criteriais met. When the required ultimate pile
resistance is attained, the remaining nine piles shal be installed to similar depths with similar vibratory
hammer power consumption and rate of penetration as the first pile.

3.6 Preparation and Driving.

3.6.1 The heads of al piles shal be plane and perpendicular to the longitudinal axis of the pile
before the drive head is attached. The heads of all concrete piles shall be protected with a pile cushion.

3.6.2 During pile driving, the capblock and pile cushion shall be changed as described in 2.2.2
before excessive compression or damage takes place. Approva of a pile hammer relative to driving stress
damage shall not relieve the Contractor of responsibility for piles damaged because of misaignment of
the leads, failure of capblock or cushion material, failure of splices, malfunctioning of the pile hammer, or
other improper construction methods. Piles damaged for such reasons shall be rejected and replaced at
the Contractor’ s expense when the Engineer determines that the damage impairs the strength of the pile.
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3.6.3 Preboring. Spudding, auguring, wet-rotary drilling or other methods of preboring shall be
used only when approved by the Engineer or in the same manner as used for any test piles. When
permitted, such procedures shall be carried out in a manner which will not impair the carrying capacity of
the piles aready in place or the safety of existing adjacent structures.

36.3.1  Except for end bearing piles, preboring shall be stopped at least 5 ft (1.5 m) above pile tip
elevation and the pile shal be driven with an impact hammer in accordance with the driving criteria
specified by the Engineer. Where piles are to be end-bearing on rock or hardpan, preboring may be
carried to the surface of the rock or hardpan and the piles shall be retapped with an impact hammer to
insure proper seating.

3.6.3.2 If the Engineer determines that pre-excavation has disturbed the load bearing capacity of
previoudy installed piles, those piles that have been disturbed shall be restored to conditions meeting the
requirements of this specification by redriving or by other methods acceptable to the Engineer. Redriving
or other remediad measures shall be ingtituted after the preboring operations in the area have been
completed. The Contractor shall be responsible for the costs of any necessary remedial measures unless
the preboring method was specificaly included in the Contract documents and properly executed by the
Contractor.

3.6.4 Location and alignment tolerance. The tops of piles a cut-off elevation shall be within 2 in
(50 mm) of plan locations for bent cap supported by piles and shall be within 6 in (150 mm) of plan
locations for dl piles capped below final grade. Furthermore, the as-driven centroid of load of any pile
group at cut-off elevation shall be within 5 percent of the plan location of the designed centroid of load.
No pile shall be nearer than 4 in (100 mm) from any edge of the cap. Any increase in size of cap to meet
this edge distance requirement shall be at the Contractor’ s expense.

36.41 Piles shdl be ingdled so that the axia alignment of the top 10 ft (3 m) of the pile is
within 4 percent of specified alignment. For piles that cannot be inspected internally after installation, an
alignment check shall be made before installing the last 5 ft (1.5 m) of pile or after instalation is
completed provided the exposed portion of the pile is not less than 5ft (1.5 m) in length. The Engineer
may require that driving be stopped in order to check the pile aignment. If the location and/or aignment
tolerances specified are exceeded, the extent of overloading shall be investigated and if, in the judgment
of the Engineer, corrective measures are recessary, suitable measures shall be designed and constructed
by the Contractor at no cost to the State. Pulling laterally on piles to correct misalignment or splicing a
properly aligned section on a misaligned section shall not be permitted.

3.6.5 Heaved piles. Elevation readings to check on pile heave after driving shall be made with a
survey level at the start of pile driving operations and shall continue until the Engineer determines that
such checking is no longer required. Level readings shall be taken immediately after the pile has been
driven and again after piles within a radius of 15 ft (4.5 m) have been driven. The heave of shell piles
shall be measured on atell tale pipe that extends to the bottom of the shell, in order to verify that the shell
tip has not heaved. If pile heave is observed, accurate level readings referenced to afixed datum shall be
taken on all pilesimmediately after installation and periodically thereafter as adjacent piles are driven to
determine the pile heave range. All piles that have been heaved more than 0.25 in (6 mm) shal be
redriven to the required resistance or penetration. Concrete shall not be placed in pile casings until pile
driving has progressed beyond a radius of 15 ft (4.5 m) from the pile to be concreted. If pile heave is
detected for pipe, shell, or tube piles which have been filled with concrete, the piles may be redriven after
both the concrete has obtained sufficient strength and a proper hammer-pile cushion system satisfactory to
the Engineer is used.
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3.6.6 Ingtallation sequence. The order of placing individua piles in pile groups shall be either
starting from the center of the group and proceeding outwards in both directions or starting at the outside
row and proceeding progressively across the group.

3.6.7 Unsatisfactory piles. The method used in driving piles shal not subject the piles to
excessive or undue abuse producing crushing and spalling of concrete, injurious splitting, splintering, and
brooming of the wood, or deformation of the deel. Misaligned piles shall not be forced into proper
position. Any pile damaged during driving by reason of internal defects, or by improper driving, or
driven out of its proper location, or driven below the designated elevation shall be corrected by the
Contractor without added compensation by one of the following methods approved by the Engineer:

(@  The pile shal be withdrawn and replaced by a new and, when necessary, longer pile. In
removing piles, jets may be used in conjunction with jacks or other devices for pulling in an effort to
remove the whole pile.

(b) A second pile shall be driven adjacent to the defective pile.

(c)  Thepileshall be spliced or built up as otherwise provided herein or a sufficient portion of the
footing extended to properly embed the pile.

(d)  All piles pushed up by the driving of adjacent piles or by any other cause shall be retapped.

36.71 Bent piles. Piles which have been bent during installation shall be considered
unsatisfactory unless the required ultimate resistance is proven by load tests performed at the Contractor’s
expense. If such tests indicate inadequate capacity, corrective measures as determined by the Engineer
shall be taken such as use of bent piles at reduced capacity, installation of additional piles, strengthening
of bent piles, or replacement of bent piles.

36.7.2 A concrete pile will be considered defective if a visible crack, or cracks, appears around
the entire periphery of the pile, or any defect is observed which, as determined by the Engineer, affects
the strength or life of the pile.

3.7 Cutting off piles. Thetopsof al piling shal be cut off square to the axis at the elevations shown
on the plans or as fixed by the Engineer. Unless ownership of the pile cut-offs is released to the
Contractor by the Engineer, material cut off shall be loaded by the Contractor onto vehicles as directed by
the Engineer.

M ethod of M easur ement
41 Measurement of pileitemswill be made in accordance with the following table.

M ethods and Units of M easur ement

[tem M ethod Unit

Pile Driving Equipment (All

equipment furnished) Unit
Pile Loading Tests (On plans

and ordered) Each
Pile Loading Tests (Not on plans  Extra Work

but ordered)
Furnishing Precast Concrete Total quantity listed on the Linear foot (linear meter), to the

Piles plans or ordered nearest 0.1 of a 1 ft (meter)
Driving Precast Concrete Piles Total quantity in place Linear foot (linear meter), to the

nearest 0.1 of a 1 ft (meter)

Cast-1nPlace Concrete Piles* Total quantity in place Linear foot (linear meter), to the

nearest 0.1 of a1 ft (meter)
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Furnishing and Driving Stedl
Piles
Stedl Pile Cut-Off**

Pile Splices (On plans or

Total quantity in place

Total quantity remaining after
steel pilesarein place

SECTION 510

Pound (Kilogram)

Pound (Kilogram)

ordered) Each
Pile Splices (Not on plans and Subsidiary
not ordered)
Chemical Admixture Subsidiary
Driving-Points for Steel
Piles*** Each
* Cut-off material from shells for cast-in-place concrete piles shall remain the property of

the Contractor, and will not be measured for payment. No separate measurement will be made for
reinforcing steel, excavation, drilling, cleaning of drilled holes, drilling fluids, sealing materials, concrete,
required casing, and other items required to complete the work.

*x Sted pile cut-offs shall become the property of the Department. Extra pile lengths ordered for the
purposes stated in 3.1.1.1 will not be included in this quantity.

ok No allowance will be made under furnishing or driving steel piles for the weight of driving-

points.

Basis of Payment

5.1 The accepted quantities of bearing piles and related items will be paid for at the contract price per
unit of measurement complete in place.

52 One-hdf the price bid for pile driving equipment will be paid when pile driving operations have
started and the balance paid when the pile driving work has been compl eted.

53 Whentest piles are ordered, they will be paid for on the same basis as the other piles unless there
are no other piles driven and thereis no item for pile driving equipment in the proposal, in which case the
test piles will be paid for as extra work, consideration being given to the cost of transporting the driving
equipment to and from the site of the work.

5.4Work ordered under 3.1.6 will be paid for as extra work except that no payment will be made for
such work when the obstruction was placed there by the Contractor under the Contract.

55 Sted pile cut-off material will be paid for at the invoice costs plus 15 percent.

Pay items and units:

510.1 Pile Driving Equipment Unit
510.2 Pile Loading Tests Each
51041 Furnishing Precast Concrete

Bearing Piles
510.42 Driving Precast Concrete

Bearing Piles
5105 Cast-in-Place Concrete

Bearing Piles

-221-

Linear Foot (Linear Meter)
Linear Foot (Linear Meter)

Linear Foot (Linear Meter)
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510.61 Furnishing and Driving Stedl Pound (Kilogram)
Bearing Piles

510.65 Driving-Points for Steel Each
Bearing Piles

510.9 Pile Splices Each

SECTION 511 -- PREPARATION FOR CONCRETE
BRIDGE DECK REPAIRS

Description

1.1 This work shal consist of the preparation for repairs of concrete bridge deck including the
removal of bituminous materias, the removal of unsound concrete from the existing deck to assure proper
repair, and the disposal of al materials removed.

Equipment

21 The equipment used for pavement and concrete emova shall be subject to approval of the
Engineer and shall comply with the following:

2.1.1 Bituminous pavement removal.

2111  The pavement remova may be performed with planers, backhoes, loaders, or other
approved mechanical equipment.

2.1.2 Bridge deck concrete overlay.

2121  Scarifying equipment shal be either a power operated rotary scarifier or a high-pressure
waterjet scarifier capable of uniformly scarifying the existing surface to the depth required in a
satisfactory manner. Scarifying equipment shall be fully automated. Power operated rotary scarifiers
shall be equipped with a short ski, shoe or asimilar device attached to the cutter head to limit the depth of
cut. The use of multiple impact or vibratory equipment will not be allowed.

2.122  Sand or water blasting equipment shall be capable of removing rust and loose concrete
from the exposed reinforcement and concrete surface.

2.1.3 Bridge deck concrete partial or full depth repairs.
2131  Sawing equipment shall be capable of cutting concrete to the specified depth.

2132 Power driven hand tools for concrete removal will be permitted with the following
restrictions:

(@  Jackhammers heavier than nominal 30 Ib (13.6 kg) class shal not be used.

()  Jackhammers or mechanical chipping tools shall not be operated at an angle in excess of 45
degrees measured from the surface of the deck.

(c)  Chipping hammers heavier than nomina 15 Ib (6.8 kg) class shdl not be used to remove
concrete from beneath any reinforcing bar.
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(d) Hand tools, such as hammers and chisels, shall be used for removal of final particles of
unsound concrete or to achieve the required depth of removal.

2133  High-pressure waterjet equipment, either hand held or remote controlled, will be
permitted for concrete removal.

Congtruction Reguirements

3.1 Concrete and pavement shal be removed from each area as shown on the plans or required.
Removal areas as shown are based on Department studies; actua removal areas will be determined by the
Engineer. The various classes of removal shall be accomplished according to the following requirements.

3.1.1 When preparation for bridge deck concrete overlay is not specified, the concrete bridge deck
pavement removal shall be accomplished with equipment capable of removing the existing bituminous
pavement and membrane waterproofing without damaging the top surface of the deck concrete. The
preparation of the deck surface prior to placement of new barrier membrane shall include remova of ll
existing membrane waterproofing and any membrane primer which is not tightly adhered to sound
concrete. The Engineer may order sand blasting of atest area of primer to determine its acceptability for
leaving in place. Additional preparation of the deck surface shal be as recommended by the
manufacturer of the new barrier membrane to be applied.

3.1.2 When preparation for bridge deck concrete overlay is specified, the entire existing concrete
deck area shall be uniformly scarified to a minimum depth of 1/4 in (5 mm)) or as specified on the plans.
Remova to a greater depth will be required adjacent to scuppers and expansion joints and elsawhere, as
shown on the plans or ordered. All full and partial depth repairs shall be performed prior to the
scarification of the entire deck, unless otherwise permitted.

3.1.3 When removal for partia or full depth repairs is specified, the concrete may be removed by
chipping or by a combination of scarifying and chipping, except that final chipping, in any case, shall be
by use of hand tools. The entire periphery of the partial or full depth removal areas shall be saw cut to a
minimum depth of 1 in (25 mm) or to the top of the upper reinforcing steel. Care shal be taken to avoid
cutting into any reinforcing bars. Care shal be exercised to prevent stretching or damaging exposed
reinforcing steel.

3131  Partia depth remova for al concrete within the periphery of the designated removal area
shall extend at least to 3/4 in (20 mm) below the lower bars of the top reinforcing steel mat, or deeper as
required to remove al unsound concrete. The Engineer may require enlargement of a designated partia
removal area should inspection reveal deterioration of concrete or corrosion of the reinforcing beyond the
limits originally designated. In designated areas of partia depth remova where less than one half the
designed deck thickness remains, al concrete shall be removed. Designated partia depth removal areas
which become full depth removal shall be treated as full depth removal areas in accordance with 3.1.3.2.
Limited areas of partial depth removal greater than haf the dab thickness (such as beneath reinforcing)
may be allowed by the Engineer. These limited areas of excess partia depth will be treated as partial
depth removal.

3.1.3.2  Full depth removal shall consist of removing all concrete for the full depth of the bridge
deck. The latera limits of this removal shall be to sound existing concrete, as determined by the
Engineer. Areas where unsound concrete exists on the bottom surface of the deck shall be repaired by
full depth removal even if the concrete directly above the unsound concrete is sound.

3.1.3.2.1 Full depth concrete removal on those portions of the bridge deck over roadways, railroads
or waterways shall be accomplished with the least possible disruption of the normal traffic flow under the
deck. Special care and precautions, including protective structures as required or ordered, shall be taken
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to insure that no debris is allowed to fall on any roadway, railroad, or waterway. All preparation work
shdl be carried out so as to prevent damage to those portions of the bridge that are to remain.

3.2 Thethickness of any new concrete above the prepared surface or reinforcing steel shall be at least
3/4in (20 mm) and may be greater as shown on the plans. This clearance shall be checked according to
the following:

321 A filler block having a thickness of 1/8 in (3 mm) less than the required concrete thickness
shall be attached to the bottom of the screed or an approved template, which shall then be passed over the
area to be concreted. All old concrete which does not have sufficient clearance shall be removed. All
reinforcing steel which does not have sufficient clearance shall be depressed. It may be necessary to
remove concrete beneath some reinforcement to permit depressing the reinforcement adequately. Hand
tools shall be used to remove final portions of concrete to achieve the required depth.

3.3 Any durry produced by wet sawing shall be thoroughly flushed from the concrete surface by ajet
of water, and puddles of water shall be removed with an oil-free air blast before the start of any patching
or overlay operations.

34 All surfaces of existing concrete including any previoudly placed concrete to be in contact with
the new concrete shall be thoroughly cleaned by sandblasting or high-pressure water-blasting.

35 Raeinforcing steel or other steel to be in contact with the new concrete shal be cleaned of all
grease, dirt, concrete mortar and injurious rust. Injurious rust shall be interpreted to mean rust which is
not firmly bonded to the steel. Rust which is difficult to remove by vigorous scrubbing with awire brush
shall be considered firmly bonded to the stedl.

3.6  Any portions of granite curb and mortar against which new concrete is to be placed shall be blast
cleaned. Loose granite curb shall be reset in accordance with 609 of the Standard Specifications. Any
deteriorated curb mortar bed shall be removed and replaced.

3.7 After sandblasting or water-blasting and just prior to applying the bonding agent or grout in
preparation for placement of the new concrete, all surfaces which will be in contact with new concrete
shal be vacuum-cleaned or airblown. A combination of vacuum cleaning and airblowing may be
required.

3.8 After the bridge deck has undergone removal of old concrete and before new concrete has been
placed and cured, construction loads shall not be permitted which exceed either a 8,000 Ib (35.6 kN)
wheel load or 216,000 Ib (71.2 kN) axle load. Any combination of axles spaced closer than 4 ft (1.2 m)
center-to-center shall be considered as one axle. Placement of construction loads on the removal area
shall be subject to approval of the Engineer.

M ethod of M easurement

4.1 Concrete bridge deck pavement remova and preparation for concrete bridge deck overlay will
not be measured, but shall be the square yard (square meter) final pay quantity in accordance with 109.11
for the area within the limits shown on the plans.

4.2 Preparation for partial depth concrete bridge deck repairs and preparation for full depth concrete
bridge deck repairs will be measure by the square yard (square meter) to the nearest 0.1 of a square yard
(square meter).
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421 Preparation for partial depth concrete bridge deck repairs and preparation for full depth
concrete bridge deck repairs may be measured within the same areas as preparation for concrete bridge
deck overlay with no reduction in the pay quantity of Item 511.01.

4.2.2 Partia depth removal areas which become full depth removal areaswill be measured as 511.03.
Basis of Payment
5.1 Concrete bridge deck pavement remova and preparation for concrete bridge deck overlay are
final pay quantity items and will be paid for at the Contract unit price per square yard (square meter) in
accordarce with 109.11.
511 Theremova of bituminous materials on the roadway approaches will be paid for under 417.
5.1.2 Protective structures if required will be subsidiary to 511.03.

Pay items and units:

511.00 Concrete Bridge Deck Pavement Remova  Square Yard (Square Meter)
P

511.01 Preparation for Concrete Bridge Deck Square Yard (Square Meter)
Overlay (F)

511.02 Preparation for Partial Depth Concrete Square Y ard (Square Meter)
Bridge Deck Repairs

511.03 Preparation for Full Depth Concrete Bridge ~ Square Y ard (Square Meter)
Deck Repairs

SECTION 512 -- PREPARATION FOR CONCRETE REPAIRS
Description

11 This work shal consist of inspecting and preparing existing deteriorated concrete surfaces for
repairs at the locations shown on the plans and as directed by the Engineer. Since a significant portion of
the work may involve discovering and repairing hidden deteriorated concrete, the Contractor should
carefully inspect the work area before bidding.

Construction Requirements

3.1 Scaffolds shall be furnished and erected at those locations where necessary to perform inspection,
preparation and repair work.

3.2 Cleaning the concrete in preparation for the repairs shall include the following work as required
and directed:

3.2.1 Visudly examining and testing the concrete surface by sounding with a hammer to detect
hidden deterioration which is indicated by a hollow sound when struck. While work is in progress, the
Contractor and Engineer shall jointly inspect and sound the concrete areas to be repaired to determine the
limits of the work.
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3.2.2 Removing deteriorated concrete to a sound concrete surface free of laitance, dirt, or other
foreign material shall be done by power brushing, the use of jackhammers where their use is alowed,
sawing, sandblasting, waterblasting, mechanical abrading, hosing with water, air-blast cleaning, or other
approved methods. If reinforcing steel is exposed when removing concrete to a sound surface, or if
exposure of the reinforcing steel in prepared areas is required by the plans, the minimum depth of removal
shall be 21/2 in (40 mm) behind the main reinforcing steel. If reinforcing steel is not exposed when
removing concrete to a sound surface, and if exposure of the reinforcing steel in prepared areas is not
required by the plans, the minimum depth of removal shdl be 1/2 in (15 mm) plus the maximum coarse
aggregate size of the patching material.

3.2.3 Theedgesof al prepared areas shall be saw cut to a minimum depth of 1/2 in (15 mm) plus
the maximum coarse aggregate size of the patching material. On vertical surfaces, if forms are to be used,
the shape of the areas to be patched shall be such that the entire area to be patched is easily accessible, as
determined by the Engineer. Although an occasional distribution or tie reinforcing bar may be cut, main
reinforcing steel shall not be saw cut except as shown on the plans.

3.24 Reinforcing steel or other steel to be in contact with the new concrete shall be cleaned of all
grease, dirt, concrete mortar and injurious rust. Injurious rust shall be interpreted to mean rust which is
not firmly bonded to the steel. Rust which is difficult to remove by vigorous scrubbing with a wire brush
shall be considered firmly bonded to the stedl.

M ethod of M easurement

4.1 Preparation for concrete repairs will be measured by the square yard (square meter) to the nearest
0.1 of a square yard (square meter) as determined by actua surface measurements of the lengths and
widths of all the surfaces prepared.

4.2  Areas prepared to a sound surface without exposing reinforcing steel will be measured as Class |

preparation areas. Areas prepared to a sound surface a minimum of :1/2 in (40 mm) behind the
reinforcing steel will be measured as Class |1 preparation aress.

Basis of Payment

5.1 The accepted quantity of preparation for concrete repairs will be paid for at the Contract unit
price per square yard (square meter) complete.

Pay items and units:

512.01 Preparation for Concrete Repairs, Class | Square Y ard (Square Meter)
512.02 Preparation for Concrete Repairs, Class |1 Square Yard (Square Meter)

SECTION 520 -- PORTLAND CEMENT CONCRETE
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Description

11 General. This work shall consist of furnishing and placing portland cement concrete of the
classes specified including fly-ash, silica fume, or ground granulated blast furnace dag as shown on the
plans or as ordered.

1.1.1 The work aso consists of furnishing, placing, and curing structural portland cement concrete as
shown on the plans or as ordered, to be accepted under Quality Assurance (QA) provisions.

1A - Method and Table 1B - Performance (QC/QA).
Table 1A - Classes of Concrete

‘ 12 Classesof concrete. The following classes of concrete are included in these specifications Table

Minimum
Expected 28 Day Maximum Entrained Air Permeability
Concrete Class Compressive Water/Cement Percent Target Value®
Strengthl Ratio2
PSI (Mpa) Coulombs
AAA3 5,000 (35) 0.400 5t09 2000
AAA 5,000 (35) 0.444 5t09
AA3 4,000 (30) 0.400 5t09 2000
AA 4,000 (30) 0.444 5t09 2000
A 3,000 (20) 0.464 4t07 4000
B 3,000 (20) 0.488 3t06
T 3,000 (20) 0.559
F 304 (0.2) 3.0t04.05 15 to 255
' See 3.1.6 TESTING
-227- “STANDARD
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% For mixes containing fly-ash, silica fume, slag, or any other pozzolanic or cementitious material,
the water/cement ratio of the concrete mix shall be based on the water cementitious (cement + pozzolanic
or cementitious material) ratio of the mix. Thiswater to cementitious ratio shall not exceed those listed in
Table 1A. The maximum water/cement ratios listed for Concrete Class B and T are for design purposes

only.

® Deck Overlays.

* Maximum 84 day Compressive Strength for Flowable Fill, Excavatable shall not exceed 200 ps
(1.4 Mpa).

® These are recommended val ues that may be used as a starting point for amix design that has shown
ability to meet the requirements. The amount of cement shal be adjusted and fly-ash or ground
granulated blast furnace dag shall be used provided the mix design meets the minimum and does not

exceed the maximum compressive strength in accordance with 2.11.1.

G_Target values shown are for mix design approval only and are not intended for use as quality
control or quality assurance requirements.

Table 1B - Class Of Concr ete— Perfor mance Requirements (QC/QA)

MINIMUM 28
DAY WATER/CEMENT | CONCRETE
CONCRETE | COMPRESSIV | PERMEABILITY AIR RATIO COVER
E STRENGTH CONTENT
PSI (MPa) Coulombs Percent Percent in (mm)
CLASS
Maximum LSL | USL USL TVT
LSL
AA 4.000 (30.00) 7,000 50 | 9.0 | Mean Mean 12(T=4+
0.030 | +0.030 12)
A 3,000 (20.00) 7,000 40 | ----
B 3,000 (2000 | - 30 | --—--

LSL - lower specification limit
USL - upper specification limit
Mean - calculated mean of al test results for alot.
TV - Target Value'

T - Tolerance

! Target vaue is defined as the typical clearance as shown on the plans or as ordered
by the Engineer, for each location to be evaluated.

121 Unless otherwise shown on the plans, the specified class of concrete shal be used in the
following applications.

1211

M ethod Requirements.

(@  Footing concrete shall be Class B.
(b)  Concrete above footings shall be Class A.
(c)  Abutment backwall concrete shall be Class AA.
(d  Concrete bridge decks shall be Class AA.

2006 NHDOT
STANDARD
SPECIFICATIONS

-228-




SECTION 520

(e)  Concrete foundation seals shal be Class T.

(f)  ClassF, Flowable Fill, Excavatable may be specified or requested in writing as a substitute
for compacted gravel in embankment, granular backfill, structura fill, and pipe backfill.
Approval in the form of a supplementary agreement shall be in consideration of, but not
limited to, differential frost heaving due to dissimilar materias, unit weight structural
requirements, lack of permeability, and damming resulting from water flow cut off. Flowable
fill will not be allowed in lieu of pavement. Class F, Flowable Fill shall be aflowable, self-
consolidating, rigid setting and low density material.

(9  Precast concrete shal be Class AAA.

1212  Performance Requirements (QC/QA).

@ Footing concrete shall be Class B.

(b)  Substructure concrete above footings shall be Class A except as shown in (c) and (d) below.

(c) At grade approach dab concrete shal meet the requirements of and be paid as QC/QA
Concrete Class AA, Item 520.0302X_Concrete Class AA Approach Slabs (QC/QA).

(d) Concrete bridge decks, copings, bridge sidewalks, abutment backwalls, and wing copings,
shall meet the requirements of and be paid as QC/QA Concrete Class AA, Item 520.7X02_
Concrete Bridge Deck (QC/QA).

(e)  Concrete in rail support dabs shall meet the requirements of, and be paid as, QC/QA
Concrete Class AA, Item 520.0202X__ Concrete Class AA, Rail Support Slab (QC/QA).

() Class F, Flowable Fill, Excavatable may be specified or requested in writing as a substitute
for compacted gravel in embankment, granular backfill, structurd fill, and pipe backfill.
Approval in the form of a supplementary agreement shall be in consideration of, but not
limited to, differential frost heaving due to dissmilar materials, unit weight structural
requirements, lack of permeability, and damming resulting from water flow cut off. Flowable
fill will not be alowed in lieu of pavement. Class F, Flowable Fill shall be aflowable, self-
consolidating, rigid setting and low density material.

(9 Precast concrete shal be Class AAA.

1.2.2 Retarding admixtures and Type G high range water reducing (HRWR) admixtures shall not
be used in deck concrete when the existing air temperature is below 50° F (10° C) or forecasted to drop
below 50° F (10° C) within 24 hours after completion of placement.

Materials
21 Cement.

211 Portland cement shall be Type I, or Type IP conforming to AASHTO M 85 or M 240 as
appropriate, unless otherwise shown on the plans or permitted. Mill test reports shall be furnished with
each delivery of cement.

2.1.2 Cement used in visible portions of the work shall be the same brand, type, and color unless
otherwise permitted.

- - 2006 NHDOT
229 STANDARD
SPECIFICATIONS



SECTION 520
2.1.3 Cement containing lumps or partial set shall not be used.

214 Supplemental CementitiousMaterials
2.1.4.1 Fly-Ash and Ground Granulated Blast Furnace Slag.

21411 Hy-ash shall conform to Class C or Class F as described in AASHTO M 295
and shall meet the requirements of 2.2.4.3. Ground Granulated Blast Furnace Slag (GGBFS) shall be
Grade 120 dag meeting the requirements of AASHTO M 302.

2.1.4.1.2 Only one source of fly-ash or ground granulated blast furnace dlag shall be used on any
one project.

21413 Requirements. Hy-ash shal conform to the chemical, physica and methods of
sampling and testing requirements of AASHTO M 295 except that the CaO content shall be 8% or less
and in the optional physical requirement, the multiple factor shall be 120 percent maximum. In addition,
the fly-ash shall be subjected to the Air-Entrainment of Mortar Test as listed in ASTM C 311 and shall
conform to the requirements as listed in the optiona physical requirements of AASHTO M 295 for the
uniformity requirements. Ground granulated blast furnace dag shal conform to the chemical, physical,
and methods of sampling and testing requirements of Ground Iron Blast Furnace Slag for Use In Concrete
and Mortars as listed in AASHTO M 302 except that the slag shall meet the requirement for slag activity
index Grade 120.

21414 Certification. The Contractor shall furnish the Department three copies of the
materials test results and certification from each fly-ash or ground granulated blast furnace slag source
proposed for use. The certification shal state the fly-ash or ground granulated blast furnace slag used on
the project meets the requirement as stated in 2.1.4.1.3 and shall be for a specific, identifiable quantity.

21415 Fy-ash produced from a particular source shall be tested by the Contractor for loss
on ignition and fineness at the frequency of one test per 100 tons (90 metric tons)) used. Complete testing
of fly-ash shall be done by the Contractor at a frequency of one test per 400 tons (350 metric tons) of fly-
ash used or as directed by the Department.

21416 Under the direction of the Department, fly-ash or ground granulated blast furnace
slag shall be sampled by approved means and shall be placed into a sealed container.

2.2 Aggregates.
221 General.

2211  All aggregates shall be thoroughly washed unless otherwise permitted. Aggregates shall
be stockpiled for a minimum of 24 hours before use.

2212 The Contractor shall make arrangements for the Engineer to secure samples from all
stockpiles in sufficient time to complete testing prior to starting concrete operations. If the stockpiled
aggregates are approved, similar aggregates from the same sources will be considered acceptable, subject
to the restrictions of the item for which the aggregates are to be used. No change in the source or
character of the aggregates shall be made without prior notification to and approval by the Bureau of
Materials and Research. Failure of any test taken prior to starting each placement will result in
cancellation of the placement until corrective measures have been taken and the aggregates have been
approved.

2213  Unlessfrozen aggregates are dispersed during mixing, they shall not be permitted.
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2.2.2 Method Requirements.

2.2.2.1 Fine Aggregate.

22211 Fine aggregate shall consist of sand, stone screenings, or other inert materials with
similar characteristics, or a combination thereof. Tests for organic impurities shall be in accordance with
AASHTOT21and T 71.

22212 Required grading:

Table 2- Fine Aggregate

Seve Size Per centage by Weight Passing
3/8inch (9.5 mm) 100

No. 4 (4.75 mm) 95-100

No. 16 (1.18 mm) 45-80

No. 50 (0.300 mm) 10-30

No. 100 (0.150 mm) 2-10

No. 200 (0.075 mm) 0-3

2.2.2.1.2.1 The gradation of fine aggregate from any source shall be reasonably uniform and the
fineness modulus as determined by AASHTO M 6 shall lie between 2.5 and 3.1. Fine aggregate showing
a variation in fineness modulus greater than 0.2 above or below that upon which the mix was designed
may be rejected.

2.2.2.1.3 The requirements of 2.2.2.1.2 will not apply to fine aggregate for concrete class F,
flowablefill. For concrete class F the fine aggregate grading shall be submitted with the mix design.

2222  CoarseAggregate.

22221 Coarse aggregate shall consist of crushed stone, gravel, or other approved inert materials
with similar characteristics or combinations thereof, having hard, strong, durable particles, free from
surface coating and injurious amounts of soft, friable, or laminated pieces, and free of akaline, organic, or
other harmful matter. Materia passing the No. 200 (0.075 mm)) sieve as determined by AASHTO T 11
shall not exceed 1.0 percent by weight. Thin or elongated particles shall not exceed 10 percent by number
as determined by ASTM D 4791, on a3 to 1 ratio and a minimum of 100 particles. The percent of wear
shall not exceed 40 as determined by AASHTO T 96.
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2.2.2.2.2 Required grading:

Table 3- Coarse Aggregate

Class of Concrete A, B,and T A, AA, and AAA Overlay
Standard Stone Size 467 67 89
Nominad Size 1- /2 inch to No. 4 3/4 inchto No. 4 3/8 inchto No. 16
(37.5t0 4.75 mm) (19.0to 4.75 mm) (9.5t01.18 mm)
SIEVE SIZE PERCENTAGE BY WEIGHT PASSING
2 inch (50 mm) 100
1- /2 inch (37.5 mm) 95-100
linch (25.0 m) 100
3/4 inch  (19.0 mm) 35-70 90— 100
12 inch (125 mm) 100
3/8inch (9.5 mm) 10- 30 20-55 90- 100
No. 4 (4.75 mm) 0-5 0-10 20-55
No. 8 (2.36 mm) 0-5 5-30
No. 16 (1.18 mm) 0-10
No. 50 (0.300 mm) 0-5

' 1-1/2 inch (37.5 mm) maximum size coarse aggregate for Class A concrete may only be used with
approval of the Administrator, Bureau of Materials and Research.

22223 Unless otherwise specifically permitted, coarse aggregate shall be furnished and
stockpiled in a minimum of 2 sizes and the amount of each size to be used shall be determined by
combining the individua gradations of each stockpile mathematically to provide a well graded mixture
conforming to Table 3.

2.2.3 Performance Requirements (QC/QA).

2.2.3.1 Follow genera requirements for aggregate section 2.2.1.

2.3 Chemical Admixtures.

231 Air-entraining admixtures shall meet the requirements of AASHTO M 154. If the Contractor
requests permission to use an unfamiliar air-entraining admixture, evidence shall be submitted to prove
that the admixture complies with AASHTO M 154. The evidence shall be based on tests performed in a
laboratory of a state transportation department, the FHWA, or in alaboratory which is regularly inspected
by the Cement and Concrete Reference Laboratory of the National Bureau of Standards. Tests may be
made on samples taken from a quantity submitted and certified by the manufacturer as representative of
the admixture to be supplied.

23.1.1  When using high range water reducing admixture the air entrainment admixture shall be a
Vinsol Resin or gpproved equa conforming to AASHTO M 154.

2.3.2 Water-reducing admixtures shall meet the requirements of AASHTO M 194, Type A.

2321  Water-reducing, high-range admixtures shall conform to AASHTO M 194 Type F or
Type G.
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23.2.2  Corrosion inhibitor admixtures shall conformto AASHTO M 194 (ASTM C 494) Type
C.

2.3.3 Water-reducing and retarding admixtures (herein referred to as retarding admixtures) shall
meet the requirements of AASHTO M 194, Type D.

2.3.4 Calcium chloride may only be used with specific permission of the Bureau of Materias and
Research.

2.35 Chemica admixtures shall be products as included on the Qualified Products List.

2.3.6 Admixtures shall be stored in a suitable building in such a manner as to permit easy access
and identification and to protect the admixtures from freezing. Admixtures will be reected if
precipitation has occurred in the container.

2.3.7 SilicaFume shall conform to AASHTO M307, Microsilicafor use in Concrete and Mortar.
23.7.1  Bagsused to supply silicafume shdl not be incorporated into the concrete.
24 Blank.

25 Water.

251 Water for use in concrete shal be free from ails, acids, organic matter or other deleterious
substances and shall not contain more than 500 parts per million of chlorides as Cl nor more than 1000
parts per million of sulfates as SO,. In addition water used in portland cement concrete shall be free from
iron, tannic acid, and other impurities which may cause staining or discoloration.

Water from municipal supplies approved by the State of New Hampshire Department of
Environmental Services will not require testing, but water from other sources will be sampled and tested
before being used in concrete, once per source unless otherwise directed. Tests shall be made in
accordance with AASHTO T 26. A sample d approximately 1 galon (2 liters) will be obtained by
Department personnel.

The hydrogen ion concentration (pH) shall be determined electrometrically or colorimetrically and
be between pH 4.5 and pH 8.5.

The water shall not contain any impurities in amounts sufficient to cause unsoundness or marked
change in the time of setting in the cement with which it is mixed, nor a reduction in mortar strength of
more than 10 percent compared to the results obtained with distilled water.

2.6 CuringMaterialsfor Concrete.

2.6.1 Burlap shdl conform to AASHTO M 182. The use of worn burlap, burlap with holes, or
burlap reclaimed from uses other than curing concrete will not be permitted.

2.6.2 Sheet materias shall be waterproof paper, polyethylene film, or white burlap-polyethylene
sheeting conforming to AASHTO M 171.

2.6.3 Liquid curing compound shal be Type ID (fugitive dye), Class B or Type 2 (white
pigmented), Class B conforming to AASHTO M 148 except as modified herein. The vehicle shall have a
resin base and contain no waxy compounds. The compound shal dry to touch within 4 hours when
applied at the rate of 1 gallon per 200 square feet (2 liters per 10 square meters) of concrete.
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2.6.3.1 Liquid curing compound shall be a product as included on the Qualified Products List.

2.6.4 Cotton mats shall consist of afilling material of cotton "batting” 12 oz/square yard (minimum
400 grams/square meter); covered with unsized cloth 6 oz/Square Yard (minimum 200 grams/square
meter); tufted or stitched to maintain stability. Mats shall be free from tears and shall be in good
condition.

2.6.5 Water for curing shall meet the requirements of 2.5, above.

2.7 Preformed expansion joint fillers. Preformed expansion joint fillers for concrete shall conform
to AASHTO M 153, Type I, unless Type 11 is shown on the plans.

28 Waterstops.
2.81 Waterstops shdl conform to 541.
29 Concrete Bonding Agent.

29.1 Concrete bonding agent shall be a product as included on the Qualified Products List and
shall be used only where shown on the plans or ordered.

2.9.2 Grout for bonding bridge deck overlays to existing concrete shall consist of equal parts by
weight of portland cement and sand, mixed with sufficient water to form adurry. The consistency of this
durry shall be such that it can be applied with a stiff brush or broom to the old concrete in a thin, even
coating that will not puddle in low spots. For sealing vertical joints around repair or between adjacent
lanes of overlay and at the curbs, this grout shall be thinned to paint consistency.

2.10 Storageof Concrete Materials.

2.10.1 The handling and storage of concrete materials shall be such as to prevent their segregation or
contamination by foreign materials. When directed, the aggregates shall be stored on suitable platforms
or on clean, level, paved surfaces if segregation or contamination continues to occur. Aggregates shall be
stored in separate stockpiles sufficiently removed from each other to prevent the aggregates from
becoming intermixed. To prevent spillage from one bin to the next, buckets used to fill the bins shall not
be wider than the clear opening of the bins. Evidence of intermixing, segregation, or contamination will
be cause for rejection.

2.10.2 Unless otherwise permitted, cement shall be stored in approved weatherproof silos or
buildings which will protect the cement from dampness. The floors of the buildings shall be sufficiently
clear of the ground to prevent the absorption of moisture. When storage in the open is permitted, the
cement shall be placed on raised platforms and completely covered with a waterproof covering.

2.10.3 The locations of the stockpiles and the facilities for storing cement shall be subject to
approval.

2.10.4 Storage of Fly-Ash or Ground Granulated Blast Furnace Slag.

2.10.4.1 The approved fly-ash or ground granulated blast furnace dag shall be stored in weather-
tight storage facilities at the source and the concrete plant. The storage facilities shall be subjected to
approval by the Department. All storage facilities shall be completely empty and clean before fly-ash or
ground granulated blast furnace dag is deposited therein unless they contain fly-ash of the same type from
the same source.
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2.10.4.2 Hy-ash or ground granulated blast furnace slag from different sources or of different
types shall not be stored together in the same storage container. Adding fly-ash or ground granulated
blast furnace dag to partiadly filled storage containers shall be alowed only for fly-ash or ground
granulated blast furnace dag of the same type from the same source. Fly-ash added to a partidly filled
storage container shall not vary from the fly-ash in the container by more than £+ 0.5% in Loss on Ignition
and by more than + 5% in Fineness.

2.10.4.3 Hy-ash or ground granulated blast furnace slag remaining in bulk storage for a period
greater than one year after completion of test will be resampled and retested before shipment or use.
However, fly-ash or ground granulated blast furnace dag which has been in bulk storage more than two
years from the time of origina manufacture shall not be used. Fly-ash or ground granulated blast furnace
dag stored over the winter at the concrete producing plant shall be retested for specification compliance.

2.10.5 Shipping fly-ash or ground granulated blast furnace dag shall be in accordance with accepted
techniques for bulk portland cement or as directed by the Department.

2.11 ConcreteMixes.
2111 General

211.1.1 The concrete mix shall be composed of a mixture of aggregate, cement, supplemental
cementitous materials, water, and chemical admixtures as required. All concrete mix designs shall
provide for mitigation of akali silicareactivity by the following:

211111 The Contractor shall supply laboratory test reports that contain data on the
mineralogy and potential reactivity for all aggregates being used in the concrete mix. All aggregates shall
be tested in accordance with the requirements of AASHTO T 303 to determine akali-silica reactivity.
The laboratory supplying the test results shall provide evidence that the laboratory is properly equipped
and qualified to perform the test methods. All test results submitted for akali-silica reactivity shall be
from tests conducted within one calendar year from the date the mix design is submitted to the
Department.

2.11.1.1.1 Mix designs using potentially alkai reactive aggregates shal include mitigation for
reactivity and shall be submitted to the Department for approval. Mitigation of potentially reactive
aggregates shall consist of one or more of the following methods: use of low alkali cement (less than 0.6
percent Na,O equivalent); use of a mineral admixture; or use of a chemica admixture. The proposed
mitigation method will be accepted for use after the NHDOT Bureau of Materials and Research reviews
test results supplied by the Contractor that show the effectiveness of the mitigation. An effective
mitigation technique shall reduce the mean expansion to below 0.10% for akali-silica reactivity when
tested in accordancewith ASTM C 1567.

In lieu of the above, mitigation may be by substitution of a minimum 25% fly-ash or 50% ground
granulated blast furnace slag for cement by weight

2112 Method Requirements

2.11.2.1 The Contractor shall submit a mix design appropriate for the raw materials and blends of
approved aggregates available for the specific project. The concrete mix design limits given in Table 4 or
Table 5 indicate the master ranges of mixes permissible under this specification. The mix design shall be
within the master ranges indicated for the particular class of concrete specified. The mix design for each
mix shall establish a single percentage of aggregate passing each required sieve size in accordance with
Table 4 and Table 5, a cement factor and a water cement ratio, target strength and target permeability as
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shown in Table 1A. Approva of the mix design will include a tolerance range of +/- 1000 coulombs.
Consideration for values below 1000 coulombs will be made for mix designs utlizing ternary blends
developed to mitigate for ASR.  Gradings which range from the maximum of one sieve size to the
minimum of the next will not be permitted. Mix design submittals shal include results of strength and
permeability testing. Strength test results shall be comprised of two test cylinders tested for compressive
strength at 28 days (a set of two averaged to comprise one strength test) in accordance with AASHTO T
22 & 23. Rapid Chloride Permeability testing shall be completed in accordance with AASHTO T 277 at
an age of 56 days. No concrete placement shall be started on a project until the Bureau of Materials and
Research has approved the mix design for that placement. The mix design for each mix shall be in effect
until modified in writing by the Bureau of Materials and Research.

2.11.2.2 Should achange in sources of materia be made, a new mix design shall be submitted per
2.11.2. When unsatisfactory results or other conditions make it necessary, the Engineer may establish a
new mix design.

2.11.2.1.2 Except for Class F, aggregate fractions shall be sized, uniformly graded and combined in
such proportions that the resulting mix meets the grading requirements of Table 4 or Table 5

2.11.2.1.2 Alternate mix designs for excavatable flowable fill and other categories d flowable fill,
will be alowed, providing the mix design for each is approved by the Bureau of Materia and Research.
Other categories of flowable fill might include non-excavatable, ultra-light weight, very flowable or other
combinations. Alternative flowable fill mix designs would be used when specified or ordered. All mix
designs submitted for approval shall be accompanied by 5 test cylinders, which will be used to determine
compressive strength, unit weight and excavatability. Test cylinders will be evaluated at 84 days.
Compressive strength test cylinders will be prepared according to ASTM D 4832, as modified by
NHDOT Test Procedure P-2.

21125 Master Rangesfor Combined Aggregates.

Table 4- Coarse Aggregate with Specific Gravity Less Than 2.700

Concrete Classes* ConcreteClasses**
A, B,and T A, AA, and AAA
Sieve Size Min. Desired Max. Min. Desired Max.
(PERCENT BY WEIGHT PASSING) | (PERCENT BY WEIGHT PASSING)
1-1/2inch (375mm) | 95 100 100
1inch (25.0 mm) 80 100
3/4 inch (19.0mm) 56 63 80 A 97 100
1/2 inch (12.5 mm) 57 7
3/8 inch (9.5 mm) 38 46 55 51 62 73
No. 4 (4.75 mm) 31 35 39 37 42 47
No. 8 (2.36 mm) 29 A
No. 16 (1.18 mm) 16 23 30 19 27 35
No. 30 (0.600 mm) 14 17
No. 50 (0.300 mm) 4 7 10 4 8 12
No. 100 (0.150 mm) 1 2 3 1 2 4
No. 200 (0.075 mm) 0 0 2 0 0 2

*Class A*, B, and T based on fine aggregate content of 32 to 36 percent of the total aggregate.
**Class A, AA and AAA based on fine aggregate content of 38 to 42 percent of the total aggregate.
! See footnote to Table 3.
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Table5- Coarse Aggregate with Specific Gravity 2.700 and Over (Metric)

Concrete Classes* Concrete Classes**
A',B,and T A, AA, and AAA
Sieve Size Min. Desired Max. Min. Desired Max.
(PERCENT BY WEIGHT PASSING) | (PERCENT BY WEIGHT PASSING)

1 /2 inch (37.5 mm) 97 100 100

1inch (25.0 mm) 83 100

3/4 inch (19.0 mm) 57 69 82 95 97 100

1/2 inch (12.5 mm) 61 81

3/8 inch (9.5 mm) 45 52 59 55 65 76
No. 4 (4.75 mm) 36 40 vV} 42 47 53
No. 8 (236 mm) A 40
No. 16 (1.18 mm) 20 27 35 22 31 40
No. 30 (0.600 mm) 17 19
No. 50 (0.300 mm) 4 8 12 5 9 14
No. 100 (0.150 mm) 1 2 4 1 2 4
No. 200 (0.075 mm) 0 0 2 0 0 2
* Class A", B. and T based on fine aggregate content of 38 to 42 percent of the total aggregate.

**Class A, AA, and AAA based on fine aggregate content of 44 to 48 percent of the total aggregate.

! See footnote to Table 3.

2.11.3 Performance Requirements (QC/QA)

2.11.3.1 Aggregate fractions shdl be sized, uniformly graded, and combined in such proportions,
that the resulting mix meets the grading requirements of the Contractor's concrete mix design.

2.11.3.2 Thirty (30) days prior to the first concrete placement for each class of concrete specified, a
concrete mix design shall be submitted to the Bureau of Materials and Research for approva. No class of
concrete shal be placed on a project until its mix design is approved. The mix design shall contain the

following:

Compressive Strength

Amount of Cement Ib/cy (kg/cm) (including supplemental cementitous materials)

Fine and Coarse Aggregate Gradation

Air Content

Weater/Cement Ratio
Chemical admixtures (types, Brand names, dosage ranges).

Laboratory test results (Strengths, Air Content, W/C ratios, Slump)

2.11.3.3 Should a change in sources of material be made, a new mix design shall be submitted per
2.11.3.2. When unsatisfactory results or other conditions make it necessary, the Engineer will require a

new mix design.
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Construction Requirements
3.1 Proportioning and Batching.

3.1.1 Proportioning.

3111 All ingredients shal be measured by weight unless otherwise permitted. Scales shal be
approved beam type with a separate tare beam or springless did type, accurate to within 0.5 percent of the
total load.

3112 Cement shal beweighed on a separate scale. Weights for bagged cement, when itsuse is
permitted, shall be as specified on the bag; fractional bags shal not be used.

3113 Aggregate weights shall be saturated surface dry weights adjusted for moisture.

3.114 Mixing water shal consist of free moisture on the aggregates, ice if added, and water
added to the batch. Water added to the batch shall be measured by weight or an approved volumetric
method to an accuracy of 1 percent. Water meters shall be so installed that they are unaffected by
pressure or temperature changes in the water supply. Graduated tanks shall be equipped with outside taps
and vaves for checking their calibration.

3115 Each approved admixture shall be added to a separate portion of the fine aggregate or
water as recommended by the manufacturer to eliminate premixing of the additives. Separate calibrated
standpipes with positive action discharge tubes, readily visible from the batching area, shall be provided
at all concrete producing plants regardless of metering devices.

3116 The ratio of substitution of cement to fly-ash or cement to ground granulated blast
furnace dag shall be 1:1 by weight.

3.1.1.7 When specified on the plans, corrosion inhibitor (calcium nitrate) admixture shall be as
shown on the Department’ s Qualified Products List. Corrosion inhibitor shall be used a the rate
recommended by the manufacturer unless otherwise directed by the Engineer.

312 Batching.

3121 Batch plants shall meet the requirements of AASHTO M 157 except as modified herein.
The plants shall have one bin for fine aggregate and one bin for each required size of coarse aggregate.
Each bin shall discharge efficiently and freely into the weighing hopper.

3.1.22 All new, replaced, or major modification of existing batching plants shall be equipped for
fully automatic proportioning and batching of all ingredients including admixtures.

31221 Automatic batching plants shall be controlled by means of an approved automatic
batch selector set to accurately deliver in proper sequence the designed mix proportions and admixtures
required for the batch. The batch selector controls shall be locked and sealed during operation. Changes
in selector controls or weight settings shall not be made without authorization. Provisions shall be made
to vary the size of the batch without affecting the proportions of the design mix.

31222 All batch equipment in automatic plants shal be interlocked to prevent the
discharge of any ingredient into the system until al batching controls have been cleared of the previous
batch and the discharge gates and supply valves are closed.
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31223 A moisture meter equipped with automatic adjustable compensating controls
shall be installed to accurately and continuously measure the moisture content of the fine aggregate. The
moisture compensating dial shall automatically adjust the amount of batch water added and the batch
weight of the fine aggregate consistent with the variations of free moisture in the fine aggregate.

31224 If the automatic proportioning devices become inoperable or malfunction during
a concrete placement, the plant may operate manually for the completion of the pour. If the breakdown is
readily correctable or is due to a condition within the producer’s control, the plant will not be permitted to
operate. If unavailability of parts or service or any condition beyond the producer’s control exists, written
permission may be given to operate the plant manually for a specified period. Accuracy shal be
maintained as specified in 3.1.1.

3.1.3 Testing Equipment and Facilities.
3131 Method Requirements.

3.1.3.1.1 The necessary equipment as specified and ordered shall be provided at all batch plants.
Approved enclosed space for the use of the Engineer for storage and use of the testing equipment shall be
provided including proper lighting, ventilation, and heat. The equipment shall include the following:

(8  Setof 8inch (200 mm) brass seves, full height- 2 inch (50 mm), sizes 3/8 inch, Nos. 4, 8, 16,
30, 50, 100, 200, (9.5 mm, 4.75 mm, 2.36 mm, 1.18 mm, 0.600 mm, 0.300 mm, 0.150 mm,
0.075 mm) with pan and cover.

(b Motor driven shaker for 8 inch (200 mm) sieves.

(c)  Scae, 2000 grams capacity, 0.1 gram sensitivity.

(d)  Approved motor drive mechanical shaker, tray size 18 by 26 in (460 by 660 mm), 21/3 ft*
(0.2 n"); screen sizes 1-1/2 inch, 1 inch, 3/4 inch, 1/2 inch, 3/8 inch, No. 4 and No. 8 (37.5
mm, 25.0 mm, 19.0 mm, 12.5 mm, 9.5 mm, 4.75 mm, and 2.36 mm).

(e) Field scale, 70 Ib (40 kg) capecity, and 0.1 Ib (0.1 kg) sensitivity.

()] Drying equipment, hot plate or oven with tins.

(@  Speedy Moisture Tester, 26 gram size. |If approved electronic probes are used, the Speedy
Moisture Tester requirement may be waived.

(hy  Sample splitter (riffle type).

31312 The following test equipment shall be furnished on all projects calling for 10 yd®
(7.5 n?) or greater of concrete unless specificaly waived:

(@  Sumptest set, (AASHTO T 119)

(b)  Air-Entrainment Meter (AASHTO T 152, Type B)

(c)  Curing box for concrete cylinders*

(d) Scoop and squared trowel, minimum 6 inch (150 mm) blade.
On projects with more than 100 CY (75 m3) of concrete, the following additional test
equipment will also be required:

(e)  Scale, minimum 70 Ib (40 kg) capecity, 0.1 Ib (0.1 kg) sengitivity

® Steel “contractor’s” wheelbarrow

(s)) Hoe and hand shovel

(hy  Tenfoot (three meter) meta straightedge

(i) Microwave oven, 700 watt, 120 volt, 60 hertz, minimum 1.3 ft3 (0.04 m3), variable power
from 10 to 100 percent. (j) A scale, minimum capacity of weighing a5 kilogram sample, 1.0
gram sengitivity.
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*  On projects with less than a total of 100 yd® (75 nv’) of concrete, the curing box shall be relatively
airtight with provisions for storing cylinders in damp sand or sawdust at temperatures between 60° F (16°
C) and 80° F (27° C). On projects with more than 100 yd® (75 nt’) of concrete, the curing box shall
comply with the following specifications:

The interna dimensions shall be approximately 30 inch long by 18 inch wide by 19 inch deep (760
mm long by 460 mm wide by 480 mm deep). The top shall be hinged at the back and a lock shall be
provided at the front. The interior shall be rustproof. A moisture-proof seal shall be provided between
the lid and the box.

A drain pipe shall be provided through the side of the box. A grating shall be provided to hold the
concrete cylinders above the water surface.

A minimum/maximum thermometer shall be installed to measure the internal temperature of the box.
The thermometer shall be readable from outside of the box and shall be accurate to within 2 °F (1 °C).
The thermometer shall have minimum graduations of 2 °F (1 °C). A thermostat shall maintain the water
at atemperature of 72 £ 5 °F (22 £ 3 °C) when the ambient temperature is as low as -10 °F (-23 °C).

3.1.3.1.3 When concrete is placed at more than one location simultaneously, the necessary testing
equipment shall be furnished at each location.

31314 Testing equipment shall be calibrated by the Contractor in accordance with 106.03.

3132 Peformance Requirements (QC/QA)

3.1.3.2.1 The following test equipment shall be furnished on al projects caling for 10 yd® (7.5
m’) or greater of concrete unless specifically waived:

(@  Sumptest set, (AASHTO T 119)

(b 2 Air-Entrainment Meters (AASHTO T 152, Type B)

(c) Curing box for concrete cylinders
Provide a sufficient number of boxes to hold al the required number of concrete test
cylinders for aminimum period of 48 hours.

| (d)  Scoop and squared trowel, minimum 6 inch (150 mm) blade.

On projects with more than 100 yd® (75 m’) of concrete, the following additional test equipment

will aso be required:

(e)  Scale, minimum 70 Ib (40 kg) capacity, 0.1 b (0.1 kg) sensitivity

()] Sted “contractor’s” wheelbarrow

(9 Hoe and hand shovel

(hy  Tenfoot (three meter) meta straightedge

(i) Microwave oven, 700 watt, 120 volt, 60 hertz, minimum 1.3 ft* (0.04 n7), variable power

from 10 to 100 percent. (Provide 2 for QC/QA)
)] A scale, minimum capacity of weighing a5 kilogram sample, 1.0 gram sensitivity.
(k) Sufficient number of microwave safe dishes.

3.1.3.23 When concrete is placed at more than one location simultaneoudly, the necessary testing
equipment shall be furnished at each location.

3.1.3.24 Teding equipment shall be calibrated by the Contractor in accordance with 106.03.
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3.1.4 Consistency.

3.1.4.1 Method Requirements

31412 Mortar proportions shall be kept to the lowest that will provide the desired
workability. Mixing water shall be kept to the minimum that will produce the required consistency as
measured in accordance with AASHTO T 119, as modified in 3.1.6, and does not exceed the
water/cement ratio established by Table 1A unless authorized by the Engineer. Slumps shall be kept
within the following limits unless otherwise permitted:

Footings and mass concrete 2-4inch (25 - 75 mm)
Columns and pedestals 2-4inch (50 - 200 mm)
Decks and sidewaks 2-4inch (50 - 75 mm)
Tremie concrete 6 - 8inch (150 - 200 mm)
Walls over 18 inch (460 mm) thick 2-4inch (50 - 75 mm)
Walls 18 inch (460 mm) thick and under 2-4inch (50 - 100 mm)
Concrete with High Range Water Reducer 8 inch maximum (125 - 175 mm)
maximum

3.15 Air-Entrainment.

3.1.5.1 Air-entrainment of the required percentage shall be obtained by the use of air-entraining
admixture unless otherwise permitted. Air content will be determined in accordance with AASHTO T
152, except as modified in 3.1.6.1.

3.1.5.2 The percentage of air-entrainment for pumped concrete shall be taken at the discharge
end of the pump line.

316 Testing.

3.1.6.1 Method Requirements.

31611 Test cylinders shall be made in accordance with AASHTO T 141 except that the
entire sample for test cylinders and testing air-entrainment and slump may be taken at one time from the
middle of the batch. Errorsin proportioning or mixing as evidenced by excessive Slump will be cause for
rejection. Cylinders shall be made and cured in accordance with AASHTO T 23. To determine
compliance with Table 1A, cylinders shall be tested in accordance with AASHTO T 22 and the test
strength shall be the average compressive strength of at least two cylinders tested at the end of the 28 day
curing period.

3.16.1.11 For concrete class F, flowable fill cylinders for compressive strength tests will be
prepared when required in accordance with ASTM D 4832 as modified by NHDOT Test Procedure P-2.

31612 When ordered by the Engineer, mixes will be reviewed for use by test samples of
a least 5 yd® (4 n?) a minimum of 14 days prior to use on the project. Tests for water/cement ratio, air
content and final Slump on fresh concrete at maximum delivery time shall be performed. Cylinders for
testing strength and permeability will be made and tested by the Department, if required. Tests of
workability and finishing characteristics as well as any other test deemed necessary will be performed.
Payment for test samples will be per 109.04.

3.16.13 Unit weight shall be determined in accordance with AASHTO T 121.
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3.1.6.2 Performance Requirements (QC)

3.1.6.2.1 The Contractor shall administer an approved Process Quality Control Plan for each
QCI/QA Concrete class specified, hereinafter referred to as the "Plan”, sufficient to ensure a product
which meets the contract requirements. The Plan shall meet the requirements of 106.03.1.

316211 The Plan shall address al elements which affect the quality of the structura
concrete including, but not limited to, the following:

(@ Mix Design(s); including aggregate source and gradations

(b) Concrete Supplier and Plant Location

(©) Quality of Components

(d) Stockpile Management

(e QC Inspection Activities

) QC Testing and Inspection Report Forms and Process for Department Submittal

()] Process Quality Control Testing: include details for frequency, location and sampling methods for
sump, air content, water content, temperature, and evaporation rate.

(h) Placement Method(s) and Consolidation including proposed backup equipment.

() Proposed Finishing Machines

) Evaporation Control Procedures

(9] Finishing and Curing Methods

() Version of the Specification to be used.

3.1.6.2.1.2 The Pan shal include the following personnel performing the described functions and
meeting the following minimum requirements and qualifications:
| @  Plan Administrator meeting one of the following qualifications:
| Prior to April 1, 2008:
|

1) Professiona Engineer registered in the State of NH with one year of highway experience
acceptable to the Department.
2) Engineer-In-Training certified by the State of NH with two years of highway experience
acceptable to the Department.
3) An individual with three years highway experience acceptable to the Department and
with a Bachelor of Science Degreein Civil Engineering Technology or Construction.

After April 1, 2008:
| Certification as NETTCP QA Technologist will be required for Plan Administrators

b)  Process Control Technician(s) (PCT) shall utilize test results and other quality control practices
to ensure the quality of aggregates and other mix components and control proportioning to meet
the mix design(s). The Plan shall detail the frequency of sampling and testing, corrective
actions to be taken, and documentation. The PCT shall periodically inspect all equipment
utilized in proportioning and mixing to ensure it is operating properly and that proportioning
and mixing conforms with the mix design(s) and other contract requirements. The Plan shall
detail how these duties and responsibilities are to be accomplished and documented and
whether more than one PCT isrequired. The Plan shall include the criteria utilized by the PCT
to correct or rgect unsatisfactory materials. The PCT shall be a New England Transportation
Technician Certification Program Concrete Technician Level | or be a Congtruction Materias
Technician Trainee under direct observation of a New England Transportation Technician
Certification Program Concrete Technician Leve |

c)  Quality Control Technician(s) (QCT) shal perform and utilize quality control tests at the job
Site to ensure that delivered materials meet the requirements of the mix design(s), including
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temperature, water/cement ratio, air content, and strength. The QCT shall inspect all equipment
utilized in transporting, placing, consolidating, finishing, and curing to ensure it is operating
properly and that placement, consolidation, finishing, and curing conform with the contract
requirements. The Plan shall detail frequency of sampling and testing, corrective actions to be
taken, and documentation. The Plan shall detail how these duties and responsibilities are to be
accomplished and documented, and whether more than one QCT is required. The Plan shall
include the criteria utilized by the QCT to reject unsatisfactory materials. The QCT shall meet
the same qudiifications as the PCT.

3.1.6.2.1.3 The Plan shdl detail the coordination of the activities of the Plan Administrator, the
PCT and the QCT.

3.1.6.2.1.4 The Contractor shal provide a Delivery Record for each truck load of concrete. The
Delivery Record shdl include:

Contract Name & Number

Bridge Number

Manufacturing Plant (Batching Facility)

Name of Contractor (Prime Contractor)

Date

Time Batched/Time Discharged

Truck Number

Load Number

Quantity (Quantity Batched this Load)

Target Weights Per cubic yard (cubic meter) and Actual Batched Weights for:

1. Cement

2. Supplemental cementitious materials - Fly Ash, Ground Granulated Blast Furnace Slag
and/or Silica Fume

Coarse Aggregete

Fine Aggregate

Water (including water added at the batch plant and at the project site)
Air-Entraining, Water Reducing and/or other Admixtures including brand, type, and
quantity.

7. Aggregate Moisture (Percent)

(SRR )

The Delivery Record shall be signed by a Process Control Technician affirming the accurac