PART XIV - MARINE AVIATION FACILITIES

(US Customary Units)



ITEM M-100 TIMBER STRUCTURES
DESCRIPTION

100-1.1 This work shall consist of furnishing, preparing and erecting, structural timber or dimension lumber,
including preservative treatment and all hardware for structures and incidental construction in conformance
with the Plans and specifications.

MATERIALS
100-2.1 The materials shall conform to the following:

a. Timber shall be No. 1 grade Douglas Fir, per West Coast Lumber Inspection Bureau (WCLIB)
grading rules No. 17, no loose knots. Commercial inspection with certification is required, mill
certificates not acceptable. No express guarantee attached to certificate if subsequent inspection
reveals unacceptable material.

Timber shall be S4S unless otherwise noted on the Plans. All timber shall be pressure treated as
per M-100-2.2.

b. Glued-laminated members shall be constructed of Douglas Fir conforming to the latest Standard
Grading Rules for West Coast Lumber published by the WCLIB and of the combination shown on
the Plans. Glue-laminated members shall be produced in conformance with the requirements of
U.S. Commercial Standard PS 56-73. Laminating adhesives shall be for wet conditions of use.
Appearance of glued-laminated members shall be Industrial grade or better. Inspection shall be in
accordance with American Institute of Timber Construction, AITC 200 Inspection Manual. All glue-
laminated members shall be pressure treated as per M-100-2.2.

c. Structural steel plates, rods and shapes shall be galvanized ASTM A 36 unless otherwise noted.
d. All bolts, screws and drive spikes for timber shall conform to ASTM A 307 and shall be galvanized.

Bolts with heads in contact with timber and drive spikes shall be manufactured with economy heads.
Nuts facing timber shall be washered with galvanized malleable iron castings.

For malleable castings the diameter shall be equal to 4 times the diameter of the bolt, and the
thickness shall be equal to 1/2 the diameter of the bolt. All bolts with heads facing decking shall be
countersunk. Depth of countersink to be equal to the bolt head thickness +1/16 inch, width of the
countersink to be equal to the bolt head width + 1/4 inch.

e. Timber connectors shall conform to the requirements specified in the latest edition of the AASHTO
Standard Specifications for Highway Bridges, Section 2.20.1, Timber Structures.

100-2.2 PROTECTIVE TREATMENT. All timber and glu-lam members shall be accurately cut, drilled and
countersunk before pressure treatment. All members below deck level or submerged shall be creosote
treated to 25 pcf retention by assay per AWPA C18. Glu-lam deck members shall be treated with
pentachloraphenol in light solvent (Type C), to 0.6 pcf retension by assay, empty cell process (or treated
with copper napthenate to 0.060 pcf retention by assay), per AWPA C28. All other members such as
bumper boards, decking, hand rail components, chocks, curb and bull/tiedown rails shall be treated with
ACZA to 0.6 pcf retention by assay per AWPA C18. Retreatment shall not be allowed.

Retorts shall be cleaned between changes in preservative types. Any visual or physical evidence in the
treated product of contamination shall be grounds for rejection.

Treated timber shall be handled carefully without dropping, breaking of outer fibers, or bruising or
penetrating the surface with tools.
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All cuts or abrasions occurring after creosote pressure treatment shall be carefully trimmed and brush-
coated with at least three applications of hot creosote oil (150 to 200 °F). All cuts or abrasions occurring
after ACZA or pentachloraphenol pressure treatment shall be carefully timmed and brush-coated with at
least three applications of a copper naphthenate solution of not less than 2% copper metal. Field treatment
must meet AWPA M4.

Before driving bolts, all holes bored after treatment shall be saturated with hot creosote oil or copper
naphthenate solution.

Any unfilled holes bored after treatment, after being treated as per above shall be plugged with creosote or
copper naphthenate saturated plugs.

CONSTRUCTION REQUIREMENTS
100-3.1 GENERAL.

a. Workmanship. Competent carpenters shall be employed and all framing shall be true and exact.
Unless otherwise specified, nails and spikes shall be driven with just sufficient force to set the heads
flush with the surface of the wood. Use of nail guns will not be allowed. The workmanship on all
metal parts shall conform to the requirements specified for those materials.

b. Storage of materials. All lumber and timber on the site of the work shall be stacked to prevent
warping. Treated timber shall be stored close-stacked and shall be stacked above the ground on
blocks or lagging. The ground underneath and in the vicinity of all stacks shall be cleared of weeds
and rubbish.

Pre-fabricated timber structures shall be stored as specified. All non-removable erection marks on
fabricated timber shall be located so as to be hidden from view in the completed work.

c. Handling. Timber members shall not be dragged or dropped. Slings and chokers used to handle
timber members shall be of the web belting type. Protection angles or blocking shall be applied at
pickup points to protect corners.

100-3.2 HOLES FOR BOLTS, DOWELS, RODS, AND LAG SCREWS. Holes for round drift-bolts and
dowels shall be bored with a bit 1/16 inch smaller in diameter than that of the bolt or dowel to be used. The
diameters of holes for square drift-bolts or dowels shall be equal to one side of the bolt or dowel. Holes for
machine bolts shall be bored with a bit 1/16 inch larger than the diameter of the bolt. Holes for lag screws
shall be bored with a bit with the same diameter and length as the unthreaded body and pilot bored using a
drill not larger than the diameter of the screw at the root of the thread for the full depth of thread penetration.
Holes for deck dowels in glued-laminated timber deck panels shall be 1/2 inch greater in depth than the
dowel embedment. Holes in glu-lam timber deck panels for receiving dowels may be bored a maximum of
1/32 inch oversize.

100-3.3 BOLTS AND WASHERS. Washers of the size and type specified shall be used in contact with all
noneconomy bolt heads or nuts that would otherwise be in contact with wood.

100-3.4 FRAMING. All lumber and timber shall be accurately cut and framed to a close fit so that the joints
will have even bearing over the entire contact surfaces without shimming.

100-3.5 LAMINATED OR STRIP FLOORS. Care shall be taken to have each piece vertical and tight against
the preceding one, and bearing evenly on all the stringers.

Pieces shall be of sufficient length to bear on at least four stringers. End joints on any one stringer shall be
no closer than every third piece. End joints in adjoining pieces shall be no closer than every second stringer.
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Joints between adjacent glu-lam timber deck panels shall be coated with mastic sealer before the panels are
drawn together.

METHOD OF MEASUREMENT
100-4.1 No measurement of quantities for payment will be made.
BASIS OF PAYMENT

100-5.1 Payment for Treated Timber covers all costs associated with furnishing and installing treated timber,
including mastic sealer, elastomeric bearing pads, and hardware.

When the bid schedule does not contain a pay item for Treated Timber, all costs associated with furnishing
and installing treated timber are subsidiary to the structure in which it is incorporated.

Payment will be made under:

ltem M-100a  Treated Timber - per lump sum
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ITEM M-110 TIMBER FLOATS
DESCRIPTION

110-1.1 This work shall consist of the construction of timber floats in conformance with the Plans and
specifications.

MATERIALS

110-2.1 Structural steel plates, shapes, tubing and pipe shall be the size shown on the Plans and per
Section M-300.

Structural aluminum plates, shapes, tubing and pipe shall be the grade and size shown on the Plans.
Cover plates shall have a checker pattern on the exposed surface.

Timber shall be the sizes shown on the Plans and per Section M-100.
Timber hardware shall be the sizes shown on the Plans and per Section M-100.

Cleats shall be cast gray iron, hot dip galvanized, heavy dock cleats as follows: 8 inch cleats shall weigh
a minimum 3 Ibs each and be secured with two 7/16 inch & bolts; 10 inch cleats shall weigh a minimum 6
Ibs each and be secured with two 1/2 inch @ bolts; 12 inch cleats shall weigh a minimum 10 Ibs each and
be secured with two 5/8 inch & bolts.

Polystyrene flotation billets shall be of the size called for on the Plans. They shall have a density of 1.3 to
1.4 1b/ft’. They will have a 1 inch radius on the edges (except ends). Polystyrene shall be virgin new
material throughout. Material that has exceeded the manufacturer's recommended shelf life will not be
allowed nor will molded, stuffed or reground material be permitted. Voids shall not exceed 1% by area as
measured on any internal X-sectional cut surface. The knit or weld between the individual bead cells shall
be such that a minimum of 60% of the beads fracture rather than separate when subjected to bending
stresses.

Molded rubber float bumpers where noted shall be heavy duty #1093 straight type and #1094 corner type
as manufactured by Griffith Rubber Mills, or approved equal.

"D" fenders shall have tapered sides, 4-1/2 inch base, 3-3/4 inch height and a 2 x 2-1/4 inch bore.
Maximum tolerances + 4% on faces; + 8% on bore and 1/2 inch on length. Rubber for "D" fenders
described above shall conform to ASTM D 2000 4CA 720 or 4AA 720 virgin natural rubber. Suffix
requirements for either type/class shall be B10 (25% max.), C12, F17, EA13 (5% vol. change max.), G12.

110-2.2 PROTECTIVE COATINGS AND TREATMENT. Flotation billets shall be coated a minimum of 50
mil thickness with an approved 100% solids polyurethane. Coating shall be made to withstand the effects
of ultraviolet exposure. Shop drawing submittals shall include a sample of the billet material to be used
coated with the coating proposed to be used (minimum sample size 6 x 6 x 4 inches). The coating must
adhere to the polystyrene without damaging it. Field damaged coating shall be repaired with a field
applicable two component urethane mastic manufactured by the coating supplier. Field repair to be
approved by the Engineer.

CONSTRUCTION REQUIREMENTS

110-3.1 FABRICATION REQUIREMENTS. Steel and aluminum components shall be shop fabricated and
treated as applicable with specified protective coatings.

Welding shall be per Section M-300.

Lumber shall be cut and predrilled prior to preservative treatment per Section M-100.
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No field cutting or trimming of the flotation billets will be permitted. Any coating damaged after fabrication
shall be repaired as per Section M-110-2.2.

METHOD OF MEASUREMENT

110-4.1 Timber floats will be measured by the square foot, using nominal width times length measured
along center line.

BASIS OF PAYMENT

110-5.1 Payment covers constructing timber floats complete, including all connection plates, weldments,
and cleats.

Payment will be made under:

Iltem M-110a  Timber Float - per square foot
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ITEM M-200 STRUCTURAL CONCRETE

DESCRIPTION

200-1.1 This work shall consist of furnishing and placing Portland cement concrete for structures and
incidental construction in conformance with the Plans and specifications.

200-1.2 CLASSIFICATION. The following classes of concrete shall be used where required:
Class A concrete shall be used, unless otherwise specified.

Class A-A concrete shall be used for all cast-in-place or pre-cast nonprestressed concrete structures or
portions of structures which will be subject to immersion in salt water.

MATERIALS

200-2.1 Materials shall conform to the following and the Contractor shall provide certification from an
independent laboratory documenting required conformance.

a. Aggregates shall conform to the following:

Coarse aggregate for concrete shall conform to the requirements of AASHTO M 80, with the
following exceptions:

Delete the following methods of sampling and testing:

Material passing the No. 200 sieve AASHTO T 11

Sieve analysis AASHTO T 27

And substitute the following:

Material Passing the No. 200 sieve WAQTC FOP for AASHTO T 27/T 11
Sieve analysis WAQTC FOP for AASHTO T 27/T 11
Friable Particles AASHTO T 112

Sticks and Roots Visual Separation

Percent by wet weight

Add the following: AASHTO T 104 shall be performed using sodium sulfate solution.

Fine Aggregate for concrete shall conform to the requirements of AASHTO M 6 with the following
exceptions:

Delete paragraph 8.2 of AASHTO M 6.

Delete the following methods of sampling and testing:

Amount of material passing a No. 200 sieve AASHTO T 11
Sieve analysis AASHTO T 27
Soundness (freezing and thawing) AASHTO T 103

And substitute the following:
Amount of material passing a No. 200 sieve WAQTC FOP for AASHTO T 27/T 11
Sieve analysis WAQTC FOP for AASHTO T 27/T 11

b. Cement shall conform to ASTM C 150 and may be either type 1, 2 or 3. The tricalcium aluminate
(C3A) content of the cement must be less than 5% and the alkali content (Na,0 and K;0) must be
less than 0.6%.
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Unless otherwise permitted, the product of only one mill of any one brand and type of portland
cement shall be used on the project.

The Contractor shall provide suitable means for shipping, storing and protecting the cement against
dampness. Cement which, for any reason, has become partially set or which contains lumps of
caked cement shall be rejected. Cement salvaged from discarded or used bags shall not be used.

c. Water used in mixing or curing concrete shall be reasonably clean and free of oil, salt, acid, alkali,
sugar, vegetable or other substance injurious to the finished product. Water will be tested in
accordance with, and shall conform to the suggested requirements of AASHTO T 26. Water known
to be of potable quality may be used without test.

d. Admixtures to be used in concrete shall be subject to approval by the Engineer.
Air-entraining admixtures shall conform to the requirements of ASTM C 260.

The use of superplasticizers in the concrete mix to improve the workability of mixes with low water
cement ratios may be permitted subject to approval. Admixtures which lower the freezing point,
accelerate or retard the hardening of the concrete or reduce the cement content shall not be used.

e. Reinforcing Steel shall conform to the requirements of Section M-310.
200-2.2 NOT USED.

200-2.3 CASTING YARD. The pre-casting of concrete members may be done at any location selected by
the Contractor, subject to approval. The Engineer shall be notified of the location of all precast work prior to
production in accordance with the General Provisions.

The plant used to produce precast concrete units shall conform to the requirement of Division IV, Sections 1
and 2, and Division V, Sections 1,2, 3 and 4 of Prestressed Concrete Institute Manual MNL-116. The
Contractor shall furnish to the Engineer, evidence that the plant meets the requirements specified prior to
the start of production and that all recommended certifications, checks, and tests are performed at the
recommended intervals. This evaluation shall be performed by a licensed Professional Civil Engineer, or
independent laboratory experienced in such evaluations. Where specific requirements differ from MNL-116,
this contract shall govern.

In addition to the compressive test cylinders required by MNL-116 the Contractor shall make a minimum of
four cylinders per concrete batch. Two cylinders shall be broken at 7 days and the remaining two shall be
broken at 28 days.

Each unit cast shall have a unique identification number applied to it which shall be correlated to the Quality
Control program required by these specifications.

Copies of all required certifications and test results shall be available to the Engineer prior to field inspection,
incorporation into the work, or consideration for payment for materials on hand per Section 90-07.

CONSTRUCTION REQUIREMENTS
200-3.1 PROPORTIONING. The Contractor shall be responsible for designing a concrete mix conforming to
the limitations given below and producing a workable concrete. The concrete shall have a 28 day
compressive strength equal to that called for on the Plans or as specified herein, in that order.
The proposed mix shall be submitted a sufficient time (30 days minimum) in advance of production of the

concrete to permit testing and approval by the Engineer. Alternatively, the Contractor may furnish
certification from an independent testing laboratory prior to production stating that the proposed mix
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conforms to the contract requirements and has consistently produced concrete of the required strength
when used with the materials to be furnished for that project.

The Contractor shall be responsible for producing and placing specification concrete and shall determine the
final proportions including free moisture in the aggregates to produce concrete conforming to the Plans and
these specifications with a cement content within tolerance of 2% for the particular class of concrete being
made.

PROPORTIONING LIMITS

CLASS OF CONCRETE

A A-A
Minimum Cement Content, sac:ks/yd3 6 7.5
Maximum Water Cement Ratio, gal/sack 5.5 4.5
Slump Range, inches 2-4 1-3
Entrained Air Range, % 5-7 5-7
Coarse Aggregate Gradation (AASHTO M 43) No. 67 *
Fine Aggregate Tolerance 0.2+ 0.2+

on Fineness Modulus

Cement factors are based on 94 pound sacks.
* For Class A-A Gradation No.67 shall be used, except for float units Gradation No. 7 shall be used.

The Contractor may, subject to prior approval in writing, use alternative sizes of coarse aggregate as shown
in Table 1 of AASHTO M 43. If the use of an alternative size of coarse aggregate produces concrete which
exceeds the permissible water-cement ratio specified herein, thereby requiring additional cement above that
specified, no compensation will be made to the Contractor for the additional cement.

MINIMUM STRENGTH
(28 day)
CLASS OF CONCRETE

A A-A
Compressive Strength (psi) 3500 4500

200-3.2 ADJUSTMENTS IN PROPORTIONS.

a. Adjustment for Variation in Workability. If it is found that the concrete does not have the desired
placeability and workability with the proportions originally designed, the Contractor upon approval
may make such changes in aggregate proportions as are necessary provided that in no case shall
the cement content originally designated be changed, except as provided hereinafter.

b. Adjustment for Variation in Yield. If the cement content of the concrete, determined by means of
the yield test, WAQTC FOP for AASHTO T 121, varies more than 2% from the designated value in
Section M-200-3.1 the proportions shall be adjusted by the Contractor to maintain a cement content
within these limits. The water cement ratio shall in no case exceed the specified amount.

c. Adjustment for Excess Water-Cement Ratio. If when using the designated cement content, it is
impossible to produce concrete having the required consistency without exceeding the maximum
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allowable water-cement ratio specified in Section M-200-3.1, the cement content shall be increased
so that the maximum water-cement ratio shall not be exceeded.

Adjustment for New Materials. No change in the source or character of the materials shall be
made without due notice to the Engineer, and no new materials shall be used until the Engineer has
approved such materials and the Contractor has determined new proportions, based on tests of trial
mixes as provided in Section M-200-3.1.

200-3.3 BATCHING. Except as provided hereinafter, the handling, measuring, and batching of materials
shall be done at a central batching plant.

a.

Portland Cement. Either sacked or bulk cement may be used. No fraction of a sack of cement shall
be used in a batch of concrete unless the cement is weighed.

All bulk cement shall be weighed on an approved weighing device.
Accuracy of batching shall be within 1% of the required weight of cement.
Water. Water may be measured either by volume or by weight. The accuracy shall be within 1%.

Aggregates. Aggregates shall be measured by weight on an approved weighing device. Stockpiles
shall be built up in a manner that will prevent segregation. Aggregates from different sources and of
different gradings shall not be stockpiled together.

Aggregates shall be handled in such a manner as to maintain a uniform grading of the material.
Aggregates that have become segregated or mixed with earth or foreign material shall not be used.
All aggregates produced or handled by hydraulic methods, and washed aggregates, shall be
stockpiled or binned for draining at least 12 hours before being batched.

In case the aggregates contain high or non-uniform moisture content, storage or stockpile periods in
excess of 12 hours may be required.

Aggregates containing ice or in a frozen condition shall not be used. When aggregates are thawed
only steam-coil or water-coil heating will be permitted, except that other methods, when approved,
may be used.

Aggregates which have been heated directly by gas or oil flame, heated on sheet metal over an
open fire, or by live steam shall not be used.

Batching shall be conducted to result in the weights of aggregate required, within a tolerance of 2%.

Air-entraining Admixtures. Satisfactory devices shall be provided at the plant or at the concrete
mixer for weighing or measuring air-entraining admixtures, or other additives.

Bins and Scales. The batching plant shall include adequate bins for each required size of
aggregate, unless otherwise permitted. Each bin shall be designed to discharge freely into the
weighing hoppers. Control shall be provided so that, as the quantity desired in the weighing
hopper(s) is being approached, the material may be added slowly and shut off with precision.
Means of removing an overload of any material shall be provided. Hoppers shall be constructed so
as to eliminate accumulations of tare materials and to fully discharge without jarring the scales.
Partitions between bins and hoppers shall prevent spilling. All batching plant structures shall be
maintained level to the accuracy required by the weighing mechanism.

The bulk cement weighing hopper shall be properly sealed and vented to preclude dusting during

operation. The discharge chute shall not be suspended from the weighing hopper and shall be so
arranged that cement will not lodge in it nor leak from it. The discharge mechanism of the bulk
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cement hopper shall be interlocked as follows: against opening before the full batch is in the hopper
and while the hopper is being filled; against closing before the contents of the hopper are entirely
discharged and the scales are back in balance; and against opening if the batch in the hopper is
either over or under weight by more than 1% of the amount specified.

Scales for weighing aggregates and cement shall be either the horizontal beam or the springless-
dial type, designed as an integral unit of the batching plant, accurate within a tolerance of 1/2%.

When beam type scales are used, a "tell-tale" dial shall be provided for indicating to the operator
that the required load in the weighing hopper is being approached. The device shall indicate at least
the last 200 pounds of load. Poises shall be designed for locking in any position and to prevent
unauthorized removal. The weigh beam and "tell-tale" device shall be in full view of the operator
while charging the hopper, and he shall have convenient access to all controls.

Clearance between scale parts, hoppers, and bin structures shall be such as to avoid displacement
of or friction between parts. Pivot mountings shall be designed to assure unchanging spacing of
knife edges under all circumstances.

Scales shall be kept clean. The Contractor shall furnish suitable weights for checking.

Delivery. When batches are hauled to the mixer, bulk cement shall be transported either in
waterproof compartments or between the fine and coarse aggregates. When cement is placed in
contact with the aggregates, batches may be rejected, unless mixed within 1-1/2 hours of such
contact. Sacked cement may be transported on top of the aggregates.

Batches shall be delivered to the mixer separate and intact. Each batch shall be dumped cleanly
into the mixer without loss, and, when more than 1 batch is carried on the truck, without spilling of
material from one batch compartment into another.

Non-Plant Batching. In cases where the volume of concrete to be placed is small or where, for
other reasons, proportioning by batching equipment is impracticable, the materials may, with written
approval, be proportioned by weighing on approved platform scales or by loose volume. The
quantities shall be measured separately in an approved manner, for which purpose the Contractor
will be required to use such equipment as will insure uniform proportioning. The use of approved
wheelbarrows or bottomless boxes, whose volumes have been carefully predetermined, or other
equally satisfactory methods may be employed. Proportioning by means of shovels will not be
permitted. In determining the volumes of the aggregates, due consideration shall be given to bulking
effect of any moisture contained in these materials.

Immediately before use, liquid air entraining agents shall be stirred and agitated until thoroughly
mixed. The air entraining agent shall be added to the mix simultaneously with the water, except that
when water heated above 80 °F is used for mixing, the air entraining agent shall be added after the
aggregate and water are mixed together.

200-3.4 MIXING. Concrete may be mixed at the construction site, at a central mixing plant, in a truck mixer
or by a combination of central plant and truck mixing.

a.

Mixing at Site of Concrete Construction. Concrete shall be mixed in a clean batch mixer of
approved type and capacity for a period of not less than 1 minute after all component materials,
including water, are in the drum. The charging of water into the mixer shall begin before the cement
and aggregates enter the drum. During mixing, the drum shall be operated at speeds specified by
the manufacturer and shown on his name plate on the machine. Pickup blades in the drum of the
mixer, which at any point are worn down 3/4 inch or more, must be replaced. The entire contents of
the mixer shall be discharged from the drum before materials for a succeeding batch are placed
therein.
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The mixer shall be equipped with an approved timing device to insure mixing for the minimum time
specified. The volume of a batch shall not exceed the manufacturer's rated capacity of the mixer. No
mixer whose rated capacity is less than 1 cubic yard shall be used, unless written permission is
obtained.

The concrete shall be mixed only in such quantities as are required for immediate use. Retempering
of concrete will not be allowed.

Central Plant Mixing. When concrete is mixed at a central plant, the mixer and methods used shall
be in accordance with the requirements of Section M-200-3.3.

Mixed concrete shall be transported from the central mixing plant to the site of work in agitator
trucks of approved design, operated in accordance manufacturer's instructions.

The agitating speed of the drum shall be not less than 2 nor more than 6 revolutions per minute.

Concrete shall be delivered to the site of the work, discharged from the truck completely and be in
the forms, ready for vibration within 1-1/2 hours after introduction of the cement to the aggregates.
At the discretion of the Engineer, the above period may be extended 1 minute for every degree of
temperature at which the concrete is delivered below 70 °F to a maximum total time of 2 hours. In
hot weather, or under conditions contributing to quick setting of the concrete, a discharge time less
than 1-1/2 hours may be required.

All concrete, regardless of agitation time shall conform to all limitations of Section M-200-3.1. The
concrete mixture shall be agitated continuously until discharged from the truck.

Truck Mixing. Concrete may be mixed in a truck mixer of approved design and operated in
accordance with the manufacturer's recommendations. Truck mixing shall be in accordance with the
following provisions:

The truck mixer shall be either a closed, watertight, revolving drum or an open-top, revolving-blade
or paddle type. It shall combine all ingredients into a thoroughly mixed and uniform mass and shall
discharge the concrete with satisfactory uniformity. A maximum difference of 1 inch between slumps
of samples from the 1/4 and 3/4 points of the discharged load shall be deemed satisfactory.

Mixing speed for the revolving-drum type mixer shall be not less than 4 revolutions per minute of the
drum nor greater than a speed resulting in a peripheral velocity of the drum of 225 feet per minute.
For the open-top type mixer, mixing speed shall be not less than 4 nor more than 16 revolutions per
minute of the mixing blades or paddles.

Agitation speed for both the revolving-drum and revolving-blade type mixers shall be not less than 2
nor more than 6 revolutions per minute of the drum or mixing blades or paddles.

The capacities of truck mixers shall be in accordance with the manufacturer's ratings except that
they shall not exceed the limitations specified herein. Normal rated capacities, expressed as
percentages of the gross volume of the drum or container, shall not exceed 57.5% for truck mixing,
and 80% for agitating. When the manufacturer's ratings of capacity are less than the limits indicated
above, the manufacturer's ratings shall govern.

The amount of mixing shall be designated in numbers of revolutions. When the concrete is mixed in
a truck mixer loaded to its normal rated capacity, the number of revolutions of the drum or blades at
mixing speed shall not be less than 50 nor more than 100, after all materials, including mixing water,
have been charged into the drum. If the batch is greater than normal rated capacity, but not more
than 10% greater, the number of revolutions of the drum or blades at mixing speed shall be not less
than 70 nor more than 100. All revolutions after 100 shall be at agitating speed.
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A suitable counter shall be provided which will indicate the number of revolutions of the drum or
blades.

Concrete shall be delivered to the site of the work, discharged from the truck completely and be in
the forms ready for vibration within 1-1/2 hours after introduction of the cement to the aggregates. At
the discretion of the Engineer, the above period may be extended 1 minute for every degree of
temperature at which the concrete is delivered below 70 °F to a maximum total time of 2 hours.

In hot weather, or under conditions contributing to quick setting of the concrete, a discharge time
less than 1-1/2 hours may be required.

All concrete regardless of agitation time shall conform to all limitations of Section M-200-3.1.
The concrete mixture shall be agitated continuously until discharged from the truck.

When the concrete is mixed in a truck mixer, the mixing operation shall begin within 30 minutes after
the cement has been intermingled with the aggregates.

Except when intended for use exclusively as agitators, truck mixers shall be provided with a water-
measuring device to measure accurately the quantity of water for each batch. The device may be
mounted on the truck mixer or located at the point of loading the truck mixer. The tank shall be
readily accessible for the determination of the amount of water delivered. The delivered amount of
water shall be within a tolerance of 1% of the indicated amount when the tank, if mounted on the
truck mixer, is stationary and practically level.

When wash water (flush water) is used as a portion of the mixing water for the succeeding batch, it
shall be accurately measured and taken into account in determining the amount of additional mixing
water required. When wash water is carried on the truck mixer, it shall be carried in a compartment
separate from that used for carrying or measuring the mixing water. The Engineer will specify the
amount of wash or flush water, when permissible, and may specify a "dry" drum if wash water is
used without measurement or without supervision.

Hand Mixing. Hand mixing will not be permitted except in case of emergency and with written
permission. When permitted, it shall be performed only on watertight platforms. The proper amount
of coarse aggregate shall be measured in measuring boxes and spread on the platform and the fine
aggregate shall be spread on this layer, the two layers being not more than 1 foot in total depth. On
this mixture shall be spread the dry cement and the whole mass turned not less than two times dry;
then sufficient clean water shall be added, evenly distributed, and the entire mass turned and
returned at least six times and until all particles of the coarse aggregate are covered thoroughly with
mortar, and the mixture is of a uniform color and general appearance. Hand-mixed batches shall not
exceed 1/2 cubic yard in volume. Hand-mixing will not be permitted for concrete that is to be placed
under water.

200-3.5 COLD WEATHER CONCRETE. Concrete shall not be placed when the descending air temperature
in the shade, away from artificial heat, falls below 40 °F nor resumed before the ascending air temperature
reaches 35 °F, without specific written authorization. When the air temperature falls below 40 °F, or is, in the
opinion of the Engineer, likely to occur within a 24 hour period after placing concrete, the Contractor shall
have ready on the job, materials and equipment required to heat mixing water and aggregate and to protect
freshly placed concrete from freezing.

The Contractor shall be wholly responsible for the protection of the concrete during cold weather operations
and any concrete injured by frost action or overheating shall be removed and replaced at his expense.

Temperature of Concrete. Concrete placed at air temperatures below 40 °F shall have a
temperature not less than 50 °F nor greater than 70 °F when placed in the forms. These
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temperatures shall be obtained by heating the mixing water and/or aggregate. Mixing water shall not
be heated to more than 160 °F Aggregate shall be heated as provided in Section M-200-3.3.

When the temperature of either the water or aggregate exceeds 100 °F, they shall be mixed
together so that the temperature of the mix does not exceed 80 °F at the time the cement is added.

Cold Weather Placement. When placing concrete in cold weather, the following precautions shall
be taken in addition to the above requirements:

Heat shall be applied to forms and reinforcing steel before placing concrete as required to remove
all frost, ice, and snow from all surfaces, which will be in contact with fresh concrete.

When fresh concrete is to be placed in contact with hardened concrete, the surface of the previous
pour shall be warmed to at least 35 °F, thoroughly wet, and free water removed before fresh
concrete is placed.

Protection of Concrete. When, in the opinion of the Engineer, greater protection is required to
maintain the concrete temperature, the fresh concrete shall be completely enclosed and an
adequate heat source provided. Such enclosure and heat source shall be so designed that
evaporation of moisture from the concrete during curing is prevented. Precautions shall be taken to
protect the structure from overheating and fire.

At the end of the required curing period protection may be removed, but in such a manner that the
drop in temperature of any portion of the concrete will be gradual and not exceed 30 °F in the first
24 hours.

For concrete placed underwater and cured underwater, the above conditions may be waived
provided that the water in contact with the concrete is not permitted to freeze. Dewatering shall not
be carried out until the Engineer determines that the concrete has cured sufficiently to withstand
freezing temperatures and hydrostatic pressure.

200-3.6 FORMS. Unless otherwise specified, forms for exposed surfaces shall be made of plywood, hard-
pressed fiberboard or metal in which all bolt and rivet holes are countersunk, so that a plane, smooth
surface of the desired contour is obtained. Rough lumber may be used for surfaces that will not be exposed
in the finished structure. All lumber shall be free from knotholes, loose knots, cracks, splits, warps, or other
defects affecting the strength or appearance of the finished structure. All forms shall be mortar tight, free of
bulge and warp, and shall be cleaned thoroughly before reuse.

Forms shall be so designed and constructed that:

a.

C.

Placement and finishing of the concrete will not impose loads on the structure resulting in adverse
deflections or distortions. Deflection of plywood, studs, and walers shall not exceed 1/360 of the
span between supports.

Portions covering concrete that is required to be finished may be removed without disturbing other
portions that are to be removed later. As far as practicable, form marks shall conform to the general
lines of the structure.

When possible, forms shall be daylighted at intervals not greater than 10 feet vertically, with
openings sufficient to permit free access to the forms for the purpose of inspecting and working.

Metal ties or anchorages within the forms shall be constructed to permit their removal to a depth of
at least 1 inch from the face without injury to the concrete. All fittings for metal ties shall be of such
design that, upon their removal, the cavities which are left will be of the smallest possible size.

They may be removed without injuring the concrete.
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d. For float construction forms shall be constructed so that pontoons can be cast without construction
joints and shall be so constructed and braced that all principal planes will be either true horizontal or
true vertical. Dimensional variations shall not exceed 1/16 inch from those given, including corner to
corner across diagonals.

Exposed top edges may be given a bull nose trowel finish using a 3/4 inch radius edging tool in lieu of
chamfer strips.

All other exposed edges 90° or sharper shall be chamfered 3/4 inch Chamfering of forms for re-entrant
angles shall be required only when specifically indicated on the Plans.

Forms shall be inspected immediately prior to the placing of concrete. Dimensions shall be checked
carefully and any bulging or warping shall be remedied and all debris within the forms shall be removed.
Special attention shall be paid to ties and bracing and where forms appear to be braced insufficiently or built
unsatisfactorily, either before or during placing of the concrete, the Engineer may order the work stopped
until the defects have been corrected.

Forms shall be constructed true to line and grade. Clean-out ports shall be provided at construction joints.

All porous forms shall be treated with non-staining form oil or saturated with water immediately before
placing concrete.

Falsework shall be built to carry the loads without appreciable settlement. Falsework that cannot be founded
on solid footings must be supported by ample falsework piling. Falsework shall be designed to sustain all
imposed loads.

Detail drawings of the falsework shall be submitted for review, but such review shall not relieve the
Contractor of any of his responsibility under the contract for the successful completion of the structure.

Forms and falsework shall not be removed without the consent of the Engineer. The Engineer's consent
shall not relieve the Contractor of responsibility for the safety of the work. Blocks and bracing shall be
removed at the time the forms are removed and in no case shall any portion of the wood forms be left in the
concrete.

200-3.7 PLACING CONCRETE.

a. General. All concrete shall be placed before it has taken its initial set and, in any case, within 30
minutes after mixing, except as otherwise permitted in Section M-200-3.4. Concrete shall be placed
in such a manner as to avoid segregation of coarse or fine portions of the mixture, and shall be
spread in horizontal layers when practicable. Special care shall be exercised to assure the working
of the concrete around nests of reinforcing steel, so as to eliminate rock pockets or air bubbles.
Enough rods, spades, tampers and vibrators shall be provided to compact each batch before the
succeeding one is dumped and to prevent the formation of joints between batches. Extra vibrating
shall be done along all faces to obtain smooth surfaces.

Concrete shall not be placed in decks or other sections requiring finishing on the top surface when
precipitation is occurring or when, in the opinion of the Engineer, precipitation is likely before
completion of the finishing, unless the Contractor shall have ready on the job all materials and
equipment necessary to protect the concrete and allow finishing operations to be completed.

Troughs, pipes or short chutes used as aids in placing concrete shall be arranged and used in such
a manner that the ingredients of the concrete do not become separated. Troughs and chutes shall
be of steel or plastic or shall be lined with steel or plastic and shall extend as nearly as possible in
the point of deposit. The use of aluminum pipes, chutes or tremies is prohibited.
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Dropping the concrete a distance of more than 5 feet or depositing a large quantity at any point and
running or working it along the forms will not be permitted, except that concrete for filling piles may
be discharged directly into the pile. The placing of concrete shall be so regulated that the pressures
caused by wet concrete shall not exceed those used in the design of the forms.

High frequency internal vibrators or external form vibrators of an approved type shall be used for
compacting concrete in all structures. The number of vibrators used shall be ample to consolidate
the fresh concrete within 15 minutes of placing in the forms. Prior to the placement of any concrete,
the Contractor shall demonstrate that the vibrators are in good working order and repair and ready
for use.

Vibrators shall not be held against forms or reinforcing steel nor shall they be used for flowing the
concrete or spreading it into place. Vibrators shall be so manipulated as to produce concrete that is
free of voids, is of proper texture on exposed faces, and of maximum consolidation. Vibrators shall
not be held so long in one place as to result in segregation of concrete or formation of laitance on
the surface.

Concrete shall be placed continuously throughout each section of the structure or between indicated
joints. If, in an emergency, it is necessary to stop placing concrete before a section is completed,
bulkheads shall be placed as the Engineer ma