PART 8

CONCRETE, METALWORK, PAINTING,
AND MISCELLANEOUS

SECTION 800

PORTLAND CEMENT CONCRETE
AND RELATED MATERIALS AND WORK

- 800.01 GENERAL. - Portland cement concrete, component materials
therefor, mortar, grout, lime, additives for concrete, and certain
concrete construction requirements, shall be as specified herein, except
as otherwise stipulated on the plans or by the Special Provisions.

Reinforced and prestressed concrete construction shall be in
accordance with Sections 411 and 412, respectively.

-Concrete designated by compressive strength shall be proportioned
such that the concrete will conform to the strength shown on the plans
or specified in the Special Provisions.

Before using concrete for which the mix proportions have been
determined by the Contractor, or in advance of revising such mix
proportions, the Contractor shall submit in writing to the Engineer a
copy of the mix design.

Compliance with cement content requirements will be verified in
accordance with procedures described in California Test 518. Batch
proportions shall be adjusted as necessary to produce concrete having
the specified cement content.

All concrete for which the mix proportions are determined either by
the Contractor or the Engineer shall conform to the requirements of this
Section.

800.02 PORTLAND CEMENT.

General. - Unless otherwise specified, Portland cement shall be
either "Type IP (MS) Modified" or "Type II Modified." "Type IP (MS)
Modified" cement shall conform to the specifications for Type IP (MS)
cement in ASTM "Standard Specification for Blended Hydraulic Cements,"
Designation C 595 and shall be comprised of an intimate mixture of "Type
II Modified" cement and not more than 20 percent of a pozzolanic
material. "Type II Modified" cement shall conform to the specifications
for Type II cement in ASTM "Standard Specifications For Portland
Cement," Designation C 150. In addition, "Type IP (MS) Modified" and
"Type II Modified" cement shall conform to the following requirements:

(1) The cement shall not contain more than 0.60 percent by weight
of alkalies, calculated as the percentage of Na,O plus 0.658 times the
percentage of K,O, when determined by either direct intensity flame
photometry or by the atomic absorption method. The instrument and
procedure used shall be qualified as to precision and accuracy in
accordance with the requirements of ASTM "Standard Method for
Chemical Analysis of Hydraulic Cement," Designation C 114.

(2) The autoclave expansion shall not exceed 0.50 percent.

(3) Mortar, containing the Portland cement to be used and Ottawa
sand, when tested in accordance with California Test 527, shall not
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expand in water more than 0.010 percent and shall not contract in air
more than 0.048 percent except that when Portland cement is to be used
for precast prestressed concrete piling, precast prestressed concrete
members or steam cured concrete products, the mortar shall not contract
in air more than 0.053 percent.

Type III and Type V Portland cements shall conform to the
specifications in ASTM Designation C 150, and the modifications listed
above for Type II Modified cement except that when tested in accordance
with California Test 527, mortar containing Type III Portland cement
shall not contract in air more than 0.075 percent.

Mineral admixtures may be used to replace a portion of the required
Portland cement in accordance with the provisions in Section 800.08.

To accelerate the gain in strength of concrete, the Contractor may,
at his expense, substitute, in identical required quantities, Type III
Portland cement in lieu of Type I or Type II Portland cement, except
when Type II Portland cement is specifically required. As an alternative
to using Type III Portland cement, the Contractor may include an
additional one-half sack of Type I or Type II Portland cement, as
applicable, per cubic yard of concrete.

The use of Type III Portland cement in concrete for prestressed or
precast construction will not be allowed.

All cement used in the manufacture of cast-in-place concrete for
exposed surfaces of like elements of a structure shall be from the same
cement mill.

Cement shall be protected from exposure to moisture until used.
Sacked cement shall be piled to permit access for tally, inspection, and
identification of each shipment.

Adequate facilities shall be provided to assure that cement meeting
the requirements specified in this Section 800.02 will be kept separate
from other cement in order to prevent any but the specified cement from
entering the work. Safe and suitable facilities for sampling cement shall
be provided at the weigh hopper, or in the feed line immediately in
advance of the hopper.

All cement shall be delivered at the work in the original package,
with the brand and the name of the manufacturer plainly marked
thereon, unless shipped in bulk, in which case this information shall be
contained in the shipping invoices accompanying the shipment.

Tests. - The Contractor shall give the Engineer 24 hours notice
prior to placing Portland cement concrete. The Contractor, when
.requested, shall deliver to the Engineer not less than 5 samples of 4
pounds each of cement from the manufacturer's bin for testing by the
City. Additional samples may be required commensurate with quantities
of cement used and test results. He shall also, when requested, furnish
the manufacturer's certificate of analysis and test, of any shipment of
cement. _

The Engineer may test samples taken either at the mill or at the
work, or both. Shipments covered by satisfactory manufacturer's
certificates will, after sampling, be released by the Engineer for
immediate use. When the cement is of a brand not previously tested, or
of a brand of which previous samples have not complied with the
specifications, the Engineer may required any shipment to be held in
storage until the completion of 3-day or 7-day tests.



All cement, the samples of which do not pass the specifications, and
all cement which may have become damaged by exposure to moisture,
shall be immediately and permanently removed from the work.

If it is found, by subsequent tests, that the cement used in any
part of the work was not in accordance with the requirements of the
specifications, then the Engineer may order the reconstruction of such
part of the work. The Contractor shall perform such reconstruction at
his own expense.

800.03 AGGREGATES. - Aggregates shall be free from deleterious
coatings, clay balls, roots, bark, sticks, rags and other extraneous
material.

All natural aggregates shall be thoroughly and uniformly washed
before use.

The Contractor, at his expense, shall provide safe and suitable
facilities, including necessary splitting devices for obtaining samples of
aggregates. ,

Aggregates shall have not more than 10 percent loss when tested for
soundness in accordance with California Test 214.

The soundness requirement for fine aggregate will be waived,
provided that the durability index, Df, of the fine aggregate is 60, or
greater.

800.04 COARSE AGGREGATE.

General. - Coarse aggregate shall consist of gravel, crushed gravel,
crushed rock, crushed air-cooled iron blast furnace slag, or
. combinations thereof. Crushed air-cooled iron blast furnace slag shall
not be used in any reinforced or prestressed concrete.

Coarse aggregate shall conform to the following quality requirements:

California
Tests Test Requirements
Loss in Los Angeles Rattler
(after 500 revolutions)........ 211 45% Max.
Cleanness Value.......... ceeese 227 76 Min.

If the result of a single text, of the "Cleanness Value," falls below
76 but not below 71, two additional samples representative of material
entering the work shall be taken immediately for testing. The average
of the three test results shall be a minimum of 76. The minimum
acceptable result for any single test shall be 71.

Aggregate containing more than 10 percent of inferior materials, flat
or elongated particles, cracked or laminated rock, or rock which can
readily be broken after immersion in water for one hour, will be
rejected. When shaken or washed in water, the volume of silt settling in
one hour shall not exceed 3 percent of the volume of the sample.

Coarse aggregate for Portland cement concrete shall be in accordance
with the applicable requirements of ASTM "Standard Specifications for
Concrete Aggregates," Designation C 33, and shall be composed of and
properly graded from aggregates segregated into the following two
primary size groups which shall be identified by the maximum nominal
size in each:



Percentage by Weight Passing

Primary A egate Nominal Sizes
Sieve Sizes : 11X3/4" 3/4"xNo.4

2 e e iiittcitettteet e sena 100  .........

D R 8 -100  .........
I it ittt it e 0 - 66 100
R 0-20 85-100
R - 0- 9 0- 66
o 0- 20
NO. 8 iniiiiiiiiiiiiiiiiiinenee  ceeenan 0- 9

- The gradation of the primary aggregate nominal sizes as furnished
for the work shall be of such uniformity that:

of the material for the 1li-inch nominal size the maximum wvariation
from an approved gradation of the percentage-of material passing the
l-inch sieve shall be #18; and of the material for the 3/4-inch
- nominal size the maximum variation from an approved gradation of
the percentage of material passing the 3/8-inch sieve shall be *18.

Such variation is the maximum allowable and will be reduced by the
amount necessary to meet the grading requirements set forth in the
preceding table.

Except in the case of nominal 3/4-inch x No. 4 aggregate, coarse
aggregate shall be furnished from both of the primary size groups listed
in the foregoing table. Aggregate of each size group shall be handled
separately and combined with the other size when the aggregates are
proportloned for each batch of concrete. Each primary aggregate
nominal size may be separated into 2 sizes and stored separately
provided that if the materials were combined they would conform to the
grading requirements for the particular primary aggregate nominal size
being separated.

Lightweight Aggregate. - Coarse aggregate, when lightweight
aggregates are speciiied, shall be in accordance with the requirements of
ASTM Specifications for Lightweight Aggregates, Designations C 330, C
331 and C 332, as applicable.

800.05 FINE AGGREGATE.

General. - Fine aggregate shall be natural sand or a combination of
natural and manufactured sand, consisting of material of siliceous,
granitic or igneous origin, and shall be hard and durable. It shall be
free from oil and injurious amounts of clay, shale, mica or other
objectionable materials.

Fine aggregate shall conform to the followmg quality requirements:

Test Method

Tests : No. Calif. Requirements
Organic Impurities....ccvceeececcccccecccs 213 - Satisfactory
Mortar Strengths Relative to Ottawa Sand. 515 95% Min.
Sand Equivalent...... cecscssssssssccsasan 217 76 Min.



Fine aggregate developing a color darker than the reference
standard color solution may be accepted if it is determined by the
Engineer, from mortar strength tests, that a darker color is acceptable.

If the results of a single "Sand Equivalent" test falls below 76, not
below 71, two additional samples representative of material entering the
work shall be taken immediately for testing. The average of the three
test results shall be a minimum of 76. The minimum acceptable result for
any single test shall be 71.

The dry sand or fine mineral aggregate shall have a particle size
distribution such that the percentage composition by weight, determined
by test using standard sieves of square mesh wire construction, will
conform to the following grading requirements:

Percentage by Weight

Sieve Sizes : Passing
3/8M . iiiteticereeccctctcccoccacncas 100
NOo. 4iiiiierienenneccncoccccncns . 93-100
No. 8 .cieeeennen. cececcsccnsennes 61- 99
[ T 1 42- 88
No. 30.......... cssesesccsance 22- 58
No. 50.cccccecccnees cecccccscssaenn 7- 38
No. 100...... cesecseasescssecsas 2- 10
No. 200...... cesessacsesesscscavas .o 0- 5

In addition to the required grading analysis set forth hereinbefore,
the distribution of the fine aggregate sizes shall be such that the
difference between the total percentage passing the No. 16 sieve and the
total percentage passing the No. 30 sieve shall be between 10 and 40
percent; and the difference between the percentage passing the No. 30
and No. 50 sieves shall be between 10 and 40 percent.

The gradation of the fine aggregate furnished for the work shall be
of such uniformity that the material passing the Nos. 16, 30, and 50
sieves will not vary from an approved gradation by more than the
following:

Max. variation of percentage of material

passing the No. 16 sieve...... cecsecss cececsecee +10
Max. variation of percentage of material

passing the No. 30 sieve........cco.nn.. cesesess 9
Max. variation of percentage of material ‘

passing the No. 50 sieve......cceceeeececcncnss 6

The variations shown immediately hereinbefore are the maximum
allowable and will be reduced by the amount necessary to meet the
grading requirements set forth in the preceding table.

Fine aggregate may be separated into 2 or more sizes and stored
separately, provided that when the materials are combined they will
conform to the grading requirements specified in this Section 800.05.

Lightweight Aggregate. - Fine aggregate, when lightweight
agg'r?'ggates are spec% 1ied, shall be in accordance with the requirements of
ASTM Specifications for Lightweight Aggregates, Designations C 330, C
331, and C 332, as applicable.



800.06 COMBINED AGGREGATE GRADINGS.

General. - Fine aggregate, and coarse aggregate of the primary
aggregate nominal sizes, in each batch of concrete shall be combined in
proportions that will produce a mixture within the grading limits for
combined aggregates specified immediately hereinafter unless otherwise
specified; however, within these limitations, the exact proportions of
aggregate sizes used in the concrete mix shall be as designated by the
Engineer.

Percentage by Weight Passing

Sieve Sizes 13" Max. 374" Max.
2T e tetececeecsctcacsennnns 00 = ...
137 i iee et encsaccccnansnnes 90-100 ......
B 50- 86 100
R LN 45- 75 90-100
K - 38- 55 60- 80
No. 4..... cececescscccccsccne 30- 45 40- 60
No. - cececsnee .o 23- 38 30- 45
NO. 16 cieeeeeeeococcancocaoaas 17- 33 20- 35
No. 30......... cesecscccccccns 10- 22 13- 23
No. 50.ciieiinnncecccccccnas .o 4- 10 b- 15
No. 100 cceeeeenneecccanas ceese 1- 3 1- 5
No. 200, .cccceereecccccccnns o 0- 2 0- 2

Lightwei%ht Aggregate. - Fine and coarse lightweight aggregates in
each batch of concrete shall be combined in proportions that will produce
a mixture within the grading limits for combined aggregates as set forth

in ASTM Specifications for Lightweight Aggregates, Designations C 330,
C 331 and C 332, as applicable, unless otherwise specified.

800.07 WATER. - In conventionally reinforced concrete work, the
water for curing, for washing aggregates, and for mixing shall be free
from oil and shall not contain more than 1,000 parts per million of
chlorides as Cl, nor more than 1,300 parts per million of sulfates as
SO In prestressed concrete work, the water for curing, for washing
agéregates, and for mixing shall be free from oil and shall not contain
more than 650 parts per million of chlorides as Cl, nor more than 1,300
parts per million of sulfates as SO,. In no case shall the water contain
an amount of impurities that will cause a change in the setting time of
Portland cement of more than .25 percent nor a reduction in the
compressive strength of mortar at 14 days of more than 5 percent when
compared to the results obtained with distilled water.

In non-reinforced concrete work, the water for curing, for washing
aggregates, and for mixing shall be free from oil and shall not contain
more than 2,000 parts per million of chlorides as Cl, nor more than 1,500
parts per million of sulfates as SO,. : ‘

. In addition to the above requirements, water for curing concrete
shall not contain any impurities in a sufficient amount to cause
discoloration of the concrete or produce etching of the surface.

Water reclaimed from mixer wash-out operations may be used in
mixing concrete provided it is made up from a dilution type process
rather than a concentration type process. A dilution type process is
one in which the reclaimed water is extensively diluted and continuously
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agitated to keep solids in a state of suspension. In addition to the
foregoing requirements of this section, such water shall not contain
coloring agents or more than 300 parts per milion of alkalies (Na,0 +
0.658 K,O) as determined on the filtrate. The specific gravity of ‘such
water mixture shall not exceed 1.03 and shall not vary more than + 0.010
during any day's operations.

800.08 ADMIXTURES.

General. - Admixtures used in Portland cement concrete shall
conform to and be used in accordance with the requirements in this
Section and the Special Provisions. Admixtures shall be used when
specified or ordered by the Engineer and may be wused at the
Contractor's option as provided herein.

Chemical admixtures and air-entraining admixtures containing
chlorides as Cl in excess of one percent by weight of admixture, as
determined by California Test 415, shall not be used in prestressed or
reinforced concrete.

Calcium chloride shall not be used in any concrete containing steel
reinforcement or other embedded metals unless otherwise specified.

Admixtures shall be uniform in properties throughout their use in
the work. Should it be found that an admixture as furnished is not
uniform in properties, its use shall be discontinued.

If more than one admixture is wused, said admixtures shall be
compatible with each other so that the desirable effects of all admixtures
used will be realized.

Materials. - Admixtures shall conform to the requirements of the
ASTM Designations shown below:

Chemical Admixtures - ASTM Designation C 494.

Air-entraining Admixtures - ASTM Designation C 260.

Calcium Chloride - ASTM Designation D 98.

Mineral Admixtures - ASTM Designation C 618, except that the loss
on ignition shall not exceed 4 percent.

Required Use of Chemical Admixtures and Calcium Chloride. - When
the TUse of a chemical admixture or calcium chloride is specified or
ordered by the Engineer, the admixture shall be used at the dosage
specified or ordered, except that if no dosage is specified or ordered,
the admixture shall be used at the dosage normally recommended by the
manufacturer of the admixture.

Optional Use of Chemical Admixtures. - The Contractor will be
permitied to use Type A or F, water-reducing; Type B, retarding; or
Type D or G, water-reducing and retarding admixtures as described in
ASTM "Standard Specification for Chemical Admixtures for Concrete,"
Designation C 494, to conserve cement or to facilitate any concrete
construction application subject to the following conditions:

When concrete is designated by compressive strength, no reduction
in minimum cement content will be allowed.



When concrete is not designated by compressive strength and a
water-reducing admixture or a water-reducing and retarding
admixture is used, the cement content specified or ordered may be
reduced by a maximum of 5 percent by weight except that the
resultant cement content shall be not less than 470 pounds per cubic
yard.

When a reduction in cement content is made, the dosage of admixture
used shall be the dosage used in determining approval of the
admixture.

Required Use of Air-entraining Admixtures. - When air-entrainment
is specified or ordered by the Engineer, the air-entraining admixture
shall be used in amounts to produce a concrete having the specified air
content as determined by California Test 504.

Optional Use of Air-entraining Admixtures. - When air-entrainment
has not been specified or ordered by the Engineer, the Contractor will
be permitted to use an air-entraining admixture to facilitate the use of
any construction procedure or equipment provided that the average air
content of 3 successive tests shall not exceed 4 percent and no single
test value shall exceed 5% percent.

Required Use of Mineral Admixtures. - When the use of concrete
containing mineral admixtures is required by the Special Provisions or is
ordered by the Engineer, the minimum amount of mineral admixture per
cubic yard of concrete and the type and minimum amount of Portland
cement per cubic yard of concrete shall be as specified or ordered by
the Engineer.

Optional Use of Mineral Admixtures. - The Contractor will be
permitted to replace up to 15 percent of the required Portland cement,
other than Type IP (MS) Modified or Type IIl cements, with a mineral
admixture in all concrete except where high early strength has been
specified or where the use of mineral admixture is otherwise specified or
prohibited. The weight of mineral admixture used shall be equal to or
greater than the weight of Portland cement replaced.

Proportionifng and Dispensing Liquid Admixtures. - Chemical
admixtures, air-entraining admixtures and calcium chloride shall be
dispensed in liquid form. Unless otherwise permitted by the Engineer,
such liquid admixtures shall be dispensed by automatic dispensing
equipment. Dispensers for liquid admixtures shall have sufficient
capacity to measure at one time the prescribed quantity required for
each batch of concrete. [Each dispenser shall include a graduate
measuring unit into which liquid admixtures are measured to within #5
percent of the prescribed quantity for each batch. Dispensers shall be
located and maintained so that the graduations can be accurately read
from the point at which proportioning operations are controlled to permit
a visual check of batch accuracy prior to discharge. Each measuring
unit sheall be clearly marked for the type and quantity of admixture.

Each liquid admixture dispensing system shall be equipped with a
sampling device consisting of a valve located in a safe and readily
accessible position such that a sample of the admixture may be withdrawn
slowly by the Engineer.
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If more than one liquid admixture is used in the concrete mix, a

separate measuring unit shall be provided for each liquid admixture, and
dispensing shall be accomplished by injecting equipment located in such a
manner that the admixtures are not mixed at high concentrations and do
not interfere with the effectiveness of each other. When air-entraining
admixtures are used in conjunction with other liquid admixtures, the
air-entraining admixture shall be the first to be incorporated into the
mix. :
When liquid admixtures are used in concrete which is completely
mixed in paving or tilt-drum stationary mixers, dispensers shall operate
automatically with the batching control equipment. Such dispensers shall
be equipped with an automatic warning system in good operation
condition which will provide a visible or audible signal at the point at
which proportioning operations are controlled when the quantity of
admixture measured for each batch of concrete varies from the
preselected dosage by more than 5 percent or when the entire contents
of the measuring unit are not emptied from the dispenser into each batch
of concrete.

Unless liquid admixtures are added to premeasured water for the
batch, their discharge into the batch shall be arranged to flow into the
stream of water so that the admixtures are well dispersed throughout the
batch, except that air-entraining admixtures may be dispensed directly
into moist sand in the batching bins provided that adequate control of
the air content of the concrete can be maintained.

Liquid admixtures requiring dosages greater than one-half gallon per
cubic yard shall be considered to be water when determining the total
amount of free water per cubic yard.

Special admixtures, such as "high range" water reducers requiring
dosages greater than the capacity of conventional dispensing equipment
and which may contribute to a high rate of slump loss, .shall be
measured and dispensed as recommended by the admixture manufacturer
and as approved by the Engineer.

Storage, Proportioning, and Dispensing of Mineral Admixtures. -
Mineral admixtures shall be protected irom exposure to moisture until
used. Sacked material shall be piled to permit access for tally,
inspection and identification for each shipment.

Adequate facilities shall be provided to assure that mineral
admixtures meeting the specified requirements shall be kept separate
from other mineral admixtures in order to prevent any but the specified
mineral admixtures from entering the work. Safe and suitable facilities
for sampling mineral admixtures shall be provided at the weigh hopper or
in the feed line immediately in advance of the hopper.

Mineral admixtures shall be incorporated into concrete using
equipment conforming to the requirements for Portland cement weigh
hoppers, and charging and discharging mechanisms in ASTM "Standard
Specification for Ready-Mixed Concrete," Designation C 94, in Section
800.12, under "Proportioning," and in this Section 800.08.

‘ When concrete is completely mixed in paving or tilt-drum stationary
mixers, the mineral admixture shall be weighed in a separate weigh
hopper conforming to the requirements for cement weigh hoppers and
charging and discharging mechanisms in Section 800.12, under
"Proportioning for Pavement," and the mineral admixture and cement
shall be introduced simultaneously into the mixer proportionately with the

aggregate.
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In determining the maximum amount of free water that may be used
in the concrete, mineral admixture shall be considered to be cement.

Mineral admixture used in concrete for exposed surfaces of like
elements of a structure shall be of the same brand and of the same

percentage.

800.09 MORTAR AND GROUT. - Mortar shall be Portland cement
mortar in accordance with the following table:

Class of Sacks of Cubic Ft.
Mortar Examples of Uses Cement of Sand
A Finish mortar for curbs and steps;
Caulking for pipe joints............. 1 13
B Mortar for brick manhole exteriors
and brick bulkhead walls in sewers
and sewer structuresS........... ceceee 1 2

C Mortar for brickwork exposed to
concentrated sewage, manhole invert
brick, and sewer invert brick........ 1 1

Grout shall be composed of Class "C" mortar diluted with water to

required consistency.

Sand for mortar for use in pipe joints or brickwork need not pass
the grading requirements of Section 800.05, provided it is in accordance
with the following grading requirements:

Percentage by Weight Passing

No. 10 SieVeOQ...‘..Q..C.‘...‘.... 100
No. 50 Sieve, not over......ccc... 85
No. 80 Sieve, not over....cccccee. 15

Mortar may be mixed in either a mixing machine or in a watertight
box. In either method, the materials shall be accurately measured. If a
machine is used to mix the mortar, all the materials, including any
coloring matter, and sufficient water, shall be put in the mixer and
allowed to mix at least one minute.

If the mortar is mixed by hand, the materials, including any coloring
matter, shall be measured in a watertight box and turned at least three
“times with a hoe or shovel. Sufficient water shall then be added, and
the mixing continued until the batch is uniform in color and consistency.
All mortar must be used immediately after mixing, and retempered mortar
shall not, in any case, be used.

800.10 HYDRATED LIME. - Hydrated lime shall be in accordance
with the requirements of ASTM "Standard Specifications for Normal
Finishing Hydrated Lime," Designation C 6.

Hydrated lime shall be used only when specified. It shall be used in
the proportion directed, but such proportion shall not exceed 8 pounds
of hydrated lime per sack of cement. *
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800.11 CLASSES OF CONCRETE. - Portland cement concrete shall
be composed of Portland cement, fine aggregate, coarse aggregate,
admixtures if used, and water, proportioned and mixed as specified, and
the various classes of concrete shall conform to the following limiting
requirements:

Min.No.of ‘
Sacks of Min.Strength Max.Size
Cement per in Lbs. per of Coarse Slump
Cu. Yd. of Sq. Inch at Aggregates in
Class Concrete 28 Days (f'c) In Inches Inches
7-4000-13 7 4000 13 4 max.
7-4000-3/4 7 4000 3/4 4 max.
6.5-3500-3/4 6.5 3500 3/4 4 max.
6-3500-13 6 3500 13 4 max.
6-3000-3/4 6 3000 3/4 4 max.
5.5-3000-1% 5.5 3000 13 3 max.
5.5-2500-3/4 5.5 2500 3/4 4 max.
5-2500-13 5 2500 11 4 max.
4-2000-13 4 2000 13 4 max.

The class of concrete used shall be as specified. If the concrete
class is not specified, Class 6-3000-3/4 shall be used.

Where concrete containing 1li-inch maximum size aggregate is
specified, but reinforcement clearances or structural dimensions will not
permit the use of 1l3-inch aggregate, the Contractor, with the approval
of the Engineer, may substitute concrete of like strength with 3/4-inch
maximum size aggregate. Any additional cost therefor will be paid for
by the City as Extra Work.

The weighmaster's certificate, delivered to the Engineer with each
load of concrete, shall state the number of sacks of cement per cubic
yard of concrete.

Should the quantities of ingredients designed to produce a cubic
yard of concrete result in a volume (yield) greater or less than one
cubic yard, the amounts of fine and coarse aggregate shall be changed
as necessary to maintain the required quantity of Portland cement in
each cubic yard of concrete.

The slump of concrete shall be determined in accordance with the
requirements of the ASTM "Standard Method of Test for Slump of
Portland Cement Concrete," Designation C 143, which is a slump cone
test, or by the "Kelly Ball" method of test. For any batch of concrete,
the results of the "Kelly Ball" method of test will be approved equivalent
of the required slump. Any concrete not meeting the slump
requirements tabulated in the table set forth hereinbefore shall be
immediately removed from the site of the work.

800.12 PROPORTIONING AND STORING CONCRETE AGGREGATES
AND CEMENT.

Storage of Aggregates and Cement. - Aggregates shall be stored or
stockpiled in such manner that separation of coarse and fine particles of
each size will be avoided and also that the various sizes will not become

intermixed before proportioning.
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Aggregates shall be stored or stockpiled and handled in a manner
that will prevent contamination by foreign materials. In addition,
storage of aggregates at batching or mixing facilities which are erected
subsequent to the award of the contract and which furnish concrete to
the project shall conform to the following:

Intermingling of the different sizes of aggregates shall be positively
prevented. The Contractor shall take the necessary measures to
prevent such intermingling. Such preventive measures may include,
but are not necessarily limited to, physical separation of stockpiles
or construction of bulkheads of adequate length and height.

Contamination of aggregates by contact with the ground shall be
positively prevented. The Contractor shall take the mnecessary
measures to prevent such contamination. Such preventive measures
shall include, but are not necessarily limited to, placing aggregates
on wooden platforms or on hardened surfaces consisting of Portland
cement concrete, asphalt concrete, or cement treated material.

In placing aggregates in storage or in moving them from storage to
the weigh hopper of the batching plant, any method which may cause the
segregation, degradation, or the combining of materials of different
gradings which will result in any size of aggregate at the weigh hopper
failing to meet the grading requirements shall be discontinued. Any
method of handling aggregates which results in excessive breakage of
particles shall be. discontinued. The use of suitable devices to reduce
impact of falling aggregates may be required by the Engineer.

Proportioning Devices. - Fine aggregate, coarse aggregate and bulk
cement shall be measured by weighing in approved weighing devices.
The correctness of all such weighing devices shall be certified by:

A County Sealer of Weights and Measures
A Scale Service Agency
A Division of Measurement Standards Official

Each weighing unit shall include a visible and easily read springless
dial type scale which will indicate the scale load at all stages of the
weighing operation from zero to full capacity, or an over-and-under
indicator which will show the scale in balance with no load and when
loaded at any desired beam setting.

Proportioning devices shall be tested at the expense of the
Contractor as frequently as the Engineer may deem necessary to insure
their accuracy.

Proportioning. - Proportioning shall consist of dividing the
aggregates into the specified sizes, each stored in a separate bin, and
~ combining them with cement and water as provided in these
 specifications. Aggregates shall be proportioned by weight.

At the time of batching, all aggregates shall have been dried or
drained sufficiently to result in a stable moisture content such that no
visible separation of water from aggregate will take place during
transportation from the proportioning plant to the point of mixing. In
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no event shall the free moisture content of the fine aggregate at the time
of batching exceed 8 percent of its saturated, surface-dry weight.

Should separate supplies of aggregate material of the same size
group, but of different moisture content or specific gravity or surface
characteristics affecting workability, be available at the proportioning
plant, withdrawals shall be made from one supply exclusively and the
materials therein completely exhausted before starting upon another.

Bulk cement shall be weighed in an individual hopper and shall be
kept separate from the aggregates until the ingredients are released for
discharge. Except as otherwise provided in this Section 800.12, under
"Proportioning for Pavement," and "Proportioning for Structures," the
cement hopper may be attached to a separate scale for individual
weighing or may be attached to the aggregate scale for cumulative
weighing. If the cement is weighed cumulatively, the cement shall be
weighed before the other ingredients.

The Engineer shall be allowed sufficient time to adjust the mix when
the source of any aggregate is changed, and such aggregates shall not
be used until necessary adjustments are made.

For all batches with a volume of one cubic yard or more, the
batching equipment shall conform to one of the following combinations:

(1) Separate boxes and separate dial or beam scales for weighing
each size of aggregate. .

(2) Single box and dial or multiple beam type scales for all
aggregates.

(3) Single box or separate boxes and automatic weighing mechanism
for all aggregates. '

In order to check the accuracy of batch weights, the gross weight
and tare weight of batch trucks, truck mixers, truck agitators, and
non-agitating hauling equipment shall be determined when ordered by the
Engineer. The equipment shall be weighed at the Contractor's expense
on scales designated by the Engineer.

Vehicles that contain more than one compartment, when used for
hauling batched aggregates, shall be constructed so that materials do not
shift from one compartment to another during haul or discharge.

Proportioning for Pavement. - Aggregates and bulk cement for use
in pavement sh be proportioned by weight by means of automatic
proportioning devices of approved type conforming to the requirements
- specified hereinafter, except that when the estimated contract quantity
of concrete is 2,500 cubic yards or less, or when the quantity of
concrete to be placed for single required construction stage of the
contract work is 10,000 square yards or less or when short lengths of
pavement are to be placed at structure approaches separately from the
normal pavement construction, the aggregates may be proportioned by
any one of the weight methods specified in this Section 800.12, under
"Proportioning."

The Contractor shall install and maintain in operating condition an
electrically actuated moisture meter that will indicate, on a readily visible
scale, changes in the moisture content of the fine aggregate as it is
batched within a sensitivity of 1/2 percent by weight of the fine

aggregate.
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: The scale and weigh hopper for bulk cement shall be separate and
distinct from the aggregate weighing equipment.

- Except as provided below for separate proportioning of aggregates
for pavement concrete, batching of cement and aggregate shall be
interlocked so that a new batch cannot be started until all weigh hoppers
are empty, the proportioning devices are within zero tolerance, and the
discharge gates are closed.

The discharge gate on the cement hopper shall be designed to permit
regulating the flow of cement into the aggregate as directed by the
Engineer. ‘

When separate weigh boxes are used for each size of aggregate, the
discharge gates shall permit regulating the flow of each size of aggregate
as directed by the Engineer.

Material discharged from the several bins shall be controlled by
gates or by mechanical conveyors. The means of withdrawal from the
several bins, and of discharge from the weigh box, shall be interlocked
so that not more than one bin can discharge at a time, and that the
weigh box cannot be tripped until the required quantity from each of the
several bins has been deposited therein. Should a separate weigh box
be used for each size of aggregate, all may be operated and discharged
simultaneously.

When the discharge from the several bins is controlled by gates,
each gate shall be actuated automatically so that the required weight is
discharged into the weigh box, after which the gate shall automatically
close and lock.

The automatic weighing system shall be designed so that all
proportions required may be set on the weighing controller at the same
time.

‘Except as provided below for separate proportioning of aggregates
for pavement concrete, the proportioning devices shall be automatic to
the extent that the only manual operation required for proportioning the
aggregates and cement for one batch of concrete shall be a single
operation of a switch or a starter.

Aggregate for pavement concrete may be proportioned separately
from cement and water. When the separate proportioning method is
used, the following requirements shall apply:

Aggregate proportioning equipment shall be interlocked se that a new
aggregate batching sequence cannot be started until all aggregate weigh
hoppers are empty, the proportioning devices are within zero tolerance,
and the discharge gates are closed.

Batches of aggregate shall be transported in a manner that will
prevent loss or contamination. Each batch of aggregate shall be kept
separate from all other batches.

Cement proportioning equipment shall be interlocked so that a new
cement batching sequence cannot be started until the cement weigh
hopper is empty, the proportioning device is within zero tolerance, and
the discharge gates are closed.

Proportioning for Structures. - When bulk cement is used, the scale
and weigh hopper for Portland cement shall be separate and distinct from
the aggregate weighing equipment. The charging mechanism of the
cement weigh hopper shall be interlocked to be inoperative until the
cement weighing device is within zero tolerance and the discharge gate is

closed.
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800.13 MIXING AND TRANSPORTING CONCRETE.

General. - All concrete shall be mixed in mechanically operated
mixers, except that when permitted by the Engineer, batches not
exceeding 1/3 cubic yard may be mixed by hand methods in accordance
with the provisions in this Section 800.13, under "Hand-Mixing."

Equipment having components made of aluminum or magnesium alloys,
which would have contact with plastic concrete during mixing,
transporting or pumping of Portland cement concrete, shall not be used.

All concrete shall be homogeneous and thoroughly mixed, and there
shall be no lumps or evidence of undispersed cement.

Uniformity of concrete mixtures will be determined by differences in
penetration as determined by California Test 533 and by variations in the
proportion of coarse aggregate as determined By California Test 529.

The difference in penetration, determined by comparing penetration
tests on 2 samples of mixed concrete from the same batch or truck mixer
load, shall not exceed 1/2 inch. Variation in the proportion of coarse
aggregate will be determined from the results of tests of 2 samples of
mixed concrete from the same batch or truck mixer load and the
difference between the 2 results shall not exceed 6 pounds per cubic
foot. ' :

The Contractor, at his expense, shall furnish samples of the freshly
mixed concrete and provide satisfactory facilities for obtaining the
samples.

Machine Mixing. - Concrete mixers may be of the revolving drum or
the Tevolving blade type and the mixing drum or blades shall be
. operated uniformly at the mixing speed recommended by the
manufacturer. Mixers and agitators which have an accumulation of hard
concrete or mortar shall not be used. .

The temperature of mixed concrete, immediately before placing, shall
be not less than 50°F. nor more than 90°F. Aggregates and water shall
be heated or cooled as necessary to produce concrete within these
temperature limits. Neither aggregates nor mixing water shall be heated
to exceed 150°F. If ice is used to cool the concrete, discharge of the
mixer will not be permitted until all ice is melted.

The batch shall be so charged into the mixer that some water will
enter in advance of cement and aggregates. All water shall be in the
drum by the end of the first 1/4 of the specified mixing time.

Cement shall be batched and charged into the mixer by means that
will not result either in loss of cement due to the effect of wind, or in
accumulation of cement on surfaces of conveyors or hoppers, or in other
conditions which reduce or vary the required quantity of cement in the
concrete mixture.

Paving and stationary mixers shall be operated with an automatic
timing device that can be locked by the Engineer. The timing device
and discharge mechanism shall be so interlocked that during normal
operation no part of the batch will be discharged until the specified
mixing time has elapsed.

The total elapsed time between the intermingling of damp aggregates
and cement and the start of mixing shall not exceed 30 minutes.

The size of batch shall not exceed the manufacturer's guaranteed
capacity or the rated capacity as determined by the standard
requirements of the Associated General Contractors of America.

8-15



When producing concrete for pavement or base, suitable batch
counters shall be installed and maintained in good operating condition at
jobsite batching plants and stationary mixers. The batch counters shall
indicate the exact number of batches proportioned and mixed.

Concrete shall be mixed and delivered to the site of the work by
means of one of the following combinations of operations:

(1) Mixed completely in a stationary mixer and the mixed concrete
transported to the point of delivery in truck agitators or in
nonagitating hauling equipment. (Known as central-mixed
concrete. ) :

~ (2) Mixed partially in a stationary mixer, and the mixing completed
in a truck mixer. (Known as shrink-mixed concrete.)

(3) Mixed completely in a truck mixer. (Known as transit-mixed
concrete.)

'(4) Mixed completely in a paving mixer.

Agitators may be truck mixers operating at agitating speed or truck
agitators. Each mixer and agitator shall have attached thereto in a
prominent place a metal plate or plates on which is plainly marked the
various uses for which the equipment is designed, the manufacturer's
guaranteed capacity of the drum or container in terms of the volume of
mixed concrete and the speed of rotation of the mixing drum or blades.

Truck mixers shall be equipped with electrically or mechanically
actuated revolution counters by which the number of revolutions of the
drum or blades may readily be verified. The counters shall be of the
continuous registering type, which accurately register the number of
revolutions and shall be mounted on the truck mixer so that the
Engineer may safely and conveniently inspect them from alongside the
truck.

When shrink-mixed concrete is furnished, concrete that has been
partially mixed at a central plant shall be transferred to a truck mixer
and all requirements for transit-mixed concrete shall apply. No credit in
the number of revolutions at mixing speed shall be allowed for partial
mixing in a central plant.

Transporting Mixed Concrete. - Mixed concrete may be transported
to the delivery point in truck agitators or truck mixers operating at the
speed designated by the manufacturer of the equipment as agitating
speed, or in non-agitating hauling equipment, provided the consistency
and workability of the mixed concrete upon discharge at the delivery
point is suitable for adequate placement and consolidation in place, and
provided the mixed concrete after hauling to the delivery point conforms
to the requirements in this Section 800.13, under "General."

Truck agitators shall be loaded not to exceed the manufacturer's
guaranteed capacity. They shall maintain the mixed concrete in a
thoroughly mixed and uniform mass during hauling.

Bodies . of non-agitating hauling equipment shall be so constructed
that leakage of the concrete mix, or any part thereof, will not occur at
any time, and they shall be self-cleaning during discharge.
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Concrete hauled in open-top vehicles shall be protected during
hauling against access of rain, or exposure to the sun for more than 20
minutes when the ambient temperature exceeds 75°F.

No additional mixing water shall be incorporated into the concrete
during hauling or after arrival at the delivery point, unless authorized
by the Engineer. If the Engineer authorizes additional water to be
incorporated into the concrete, the drum shall be revolved not less than
30 revolutions at mixing speed after the water is added and before
discharge is commenced.

The rate of discharge of mixed concrete from truck mixer-agitators
shall be controlled by the speed of rotation of the drum in the discharge
direction with the discharge gate fully open.

When a truck mixer or agitator is used for transporting concrete to
the delivery point, discharge shall be completed within 13 hours, or
before 250 revolutions of the drum or blades, whichever comes first,
after the introduction of the cement to the aggregates. Under conditions
contributing to quick stiffening of the concrete, or when the temperature
of the concrete is 85°F., or above, a time less than 1} hours may be
required.

When non-agitating hauling equipment is used for transporting
concrete to the delivery point, discharge shall be completed within one
hour after the addition of the cement to the aggregates. Under
conditions contributing to quick stiffening of the concrete, or when the
temperature of the concrete is 85°F., or above, the time between the
introduction of cement to the aggregates and discharge shall not exceed
45 minutes. ’

Each load of ready-mixed concrete delivered at the jobsite, except
loads to be used for pavement, shall be accompanied by a ticket showing
volume of concrete, the weight of cement in pounds and the total weight
of all ingredients in pounds, unless otherwise directed by the Engineer.
The ticket shall also show the time of day at which the materials were
batched and for transit-mixed concrete, the reading of the revolution
counter at the time the truck mixer is charged.

Each load of ready-mixed concrete used for paving shall be
accompanied by a ticket which shall be delivered to the Engineer at the
discharge location of the concrete, unless otherwise directed by the
Engineer. The ticket shall be stamped with the date and the time of day
when the load left the batching plant and, if hauled in truck mixers or
agitators, the time the mixing cycle started.

Time or Amount of Mixing. - Mixing of concrete in paving or
stationary mixers shall continue for the required mixing time after all
ingredients, except water and admixture if added with the water, are in
the mixing compartment of the mixer before any part of the batch is
released. Transfer time in multiple drum mixers shall be counted as
part of the required mixing time.

The required mixing time, in paving or stationary mixers, of
concrete used for concrete structures, except minor structures, shall be
not less than 90 seconds nor more than 5 minutes, except that when
directed by the Engineer in writing, the requirements of the following
paragraph shall apply.

The required mixing time, in paving or stationary mixers, except as
provided in the preceding paragraph, shall be not less than 50 seconds
nor more than 5 minutes.
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The minimum required revolutions at the mixing speed for transit
mixed concrete shall not be less than that recommended by the mixer
manufacturer, but in no case shall the number of revolutions be less
than that required to consistently produce concrete which conforms to
the uniformity requirements in this Section 800.13, under "General."

Hand-Mixing. - Hand-mixed concrete shall be made in batches not
more than 1/3 cubic yard and shall be mixed on a watertight, level
platform. 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 2 layers being not more than one foot in
total depth. On this mixture shall be spread the dry cement and the
whole mass turned not less than 2 times dry; then sufficient clean water
shall be added, evenly distributed, and the whole mass again turned not
less than 3 times, not including placing in the carriers or forms. -

800.14 PLACING CONCRETE. - Before placing concrete, all debris,
chips, loose dirt and water shall be removed from within the forms, ail
temporary bracing and cleats taken out, all openings for pipes properly
boxed, all forms properly secured in their correct positions and made
tight, and all reinforcements cleaned and secured in their proper place.

The Contractor shall give the Engineer 24 hours notice prior to
placing Portland cement concrete. Concrete shall not be placed in any
form until that form, and the reinforcement therein, has been inspected
and approved for the placing of concrete.

" Concrete shall not be placed during freezing or other adverse
weather conditions unless approved protective measures are taken.
, ~ All forms, while concrete is being poured therein, shall be
completely detached from runways and mixer supports so that concrete in
the process of setting will be entirely free from any vibration whatever.
The use of aluminum equipment, such as conduits and chutes, in contact
with concrete being poured or placed will not be allowed.

Any concrete which may be on the forms or reinforcement, and is
set and dry in advance of the depositing of fresh concrete, shall be
cleaned off and removed, and forms and reinforcing steel washed clean.
In structures, and where waterproofing is necessary, a layer of neat
cement mortar shall be placed between set concrete and wet concrete.

Forms and subgrade shall be thoroughly moistened with water
immediately before placing concrete. :

Good runways, where necessary for concrete buggies, shall be
provided to convey the concrete to place, in order not to displace the
forms or reinforcement. Running buggies directly across reinforcing
bars will not be permitted, nor will wheeling buggies or walking on
concrete within twelve hours after it has been deposited.

Concrete shall be conveyed in such manner that there will be no
separation of the ingredients, and in cases where such separation occurs
or there has been a delay in placing, the concrete may be rejected
unless, in the opinion of the Engineer and with his specific approval, it
can be satisfactorily remixed before placing. In any event, concrete
which has attained initial set, and that for which more than one hour
has elapsed since the initial introduction of water thereto, shall not be
ircorporated into the work.

Concrete shall not be dropped through the reinforcing steel in such
a manner as to cause segregation of the aggregates. In no case, within
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the formwork or otherwise, shall concrete be permitted to fall from a
height greater than 6 feet except through approved adjustable-length
pipes or "elephant trunks."

Concrete for horizontal members or sections shall not be placed until
the concrete in the supporting vertical members or sections has been
consolidated and settlement due to bleeding has occurred.

Reinforcement, anchor bolts or other fixtures that are to be
embedded in the concrete shall not be displaced.

Concrete shall be thoroughly compacted by vibration during and
immediately after placing. The Contractor shall provide a sufficient
number of approved electrical, pneumatic or other mechanical internal
vibrators, operators therefor, and helpers, to so compact each batch of
concrete.

Each vibrator shall be inserted directly in. the concrete at each
location for a period from twenty to thirty seconds, depending on the
consistency of the concrete, at points uniformly spaced and not farther
apart than twice the radius over which the vibration is visibly effective.
No vibrator shall be attached to either the reinforcing steel or the
forms, unless the Special Provisions allow external vibration on forms.
Vibration shall be of sufficient duration to thoroughly compact the
concrete and work it around the reinforcement and embedded fixtures
and into the corners and angles of forms, but shall not be continued so
long as to cause segregation of the concrete.

Vibration shall be supplemented by such spading along form
surfaces, in corners and in locations inaccessible to vibrators, as is
necessary to insure smooth and dense concrete, free from air pockets,
rock pockets and honeycombed areas.

The concrete shall be placed in layers about 12 inches in thickness
and, insofar as practicable, the work on each part of the structure shall
be prosecuted in a manner such that the concrete in each layer is placed
before the concrete immediately under it has initially set.

The placing of fresh concrete against old or set concrete shall be
done as specified in Section 800.15.

Subgrade surfaces on which pile-supported concrete is placed shall
be adequately prepared to assure proper support for the placed concrete
until such concrete has sufficient strength to span, and be supported
solely by, the piles.

During construction of pavement, the method of placing concrete
shall be such as to prevent segregation of the concrete materials and
avoid damage to the subgrade, and not require more than a minimum of
rehandling of the concrete. Each batch shall be conveyed over the
subgrade by means of a boom and bucket, or other approved device,
and deposited within the area to be covered by that batch. The use of
a chute will not be allowed in pavement construction, unless otherwise
specified in the Special Provisions, or permitted by the Engineer.

800.15 CONSTRUCTION JOINTS.

For Structures. - Construction joints for structures shall be located,
in lieu of specilic instructions to the contrary, at points of minimum
shear, and shall be formed so as not to impair the strength or
appearance of the concrete structure. ’

Before starting any concreting operation, the unit of concrete
placement between construction joints shall be approved by the Engineer.
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The entire predetermined unit shall be completed in a single placement
operation. '

The entire contact surface of old or set concrete against which fresh
concrete is to be placed shall be cleared of laitance, thoroughly cleaned,
washed with clean water in such manner that free water does not remain
on the surface, and then covered with a layer of neat cement mortar of
creamy consistency. The fresh concrete shall be thoroughly worked
against mortar-covered surface.

All concrete in vertical members, such as columns and walls, shall be
in place not less than four hours before any concrete is placed in
girders, beams or slabs directly over, and connected to, such vertical
members. All excess water and laitance that rises to the top of such
vertical members shall be removed, and the concrete cut away as
necessary to insure full strength of the concrete at the joint with
girders, beams and slabs.

For Curbs and Pavements. - Construction joints for curbs, combined
curb and gutter, concrete pavement base, and concrete pavement, shall
be in accordance with the respective requirements therefor in PART 2 of
these Standard Specifications.

800.16 PROTECTING AND CURING CONCRETE.

General. - All fresh concrete, including gunite, shall be adequately
protected from weather, sun, rain, and mechanical injury, until
thoroughly set and the strength thereof is sufficient to prevent damage,
and shall be cured as specified hereinafter or in the Special Provisions.

All newly placed concrete shall be cured in accordance with the
provisions in this Section 800.16. The method or methods of curing to
be used shall be as specified in these specifications and the Special
Provisions.

Water Method. - The concrete shall be kept continuously wet by the
application of water for a minimum of 7 days after the concrete has been
placed.

Cotton mats, rugs, carpets, or earth or sand blankets may be used
as a curing medium to retain the moisture during the curing period.

When cotton mats, rugs, carpets, or earth or sand blankets are to
be kept damp by applying water with a nozzle that so atomizes the flow
that a mist and not a spray is formed, until the surface of the concrete
is covered with the curing medium. The moisture from the nozzle shall
not be applied under pressure directly upon the concrete and shall not
be allowed to accumulate on the concrete in a quantity sufficient to cause
a flow or wash the surface. At the expiration of the curing period, the
concrete surfaces shall be cleared of all curing mediums.

When concrete bridge decks and flat slabs are to be cured without
the use of a moisture retaining medium, the entire surface of the bridge
deck or slab shall be kept damp by the application of water with an
atomizing nozzle as specified in the preceding paragraph, until the
concrete has set, after which the entire surface of the concrete shall be
sprinkled continuously with water for a period of not less than 7 days.
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Curing Compound Method. - Surfaces of the concrete which are
exposed to the air shall be sprayed uniformly with a curing compound.
The curing compound shall comply with one of the following descriptions
and shall be applied at the nominal rates indicated:

(1) Pigmented Curing Compound-Petroleum Hydrocarbon Resin Base
(State Specification 8030-71D-03), one gallon per 200 square feet.

(2) Pigmented Curing Compound-Chlorinated Rubber Base (State
Specification 8030-71D-04), one gallon per 200 square feet.

(3) Pigmented Curing Compound-Chlorinated Rubber Base - White
or Tinted (State Specification 8030-71D-05), one gallon per 200 square
feet.

(4) Non-pigmented Curing Compound-Chlorinated Rubber Base -
Clear (State Specification 8030-71D-06), one gallon per 250 square feet.

At any point, the application rate shall be within * 50 square feet
per gallon of the nominal rates shown above and the average application
rate shall be within * 25 square feet per gallon of the nominal rates
shown above when tested in accordance with California Test 535. Runs,
sags, thin areas, skips, or holidays in the applied curing compound
shall be evidence that the application is not satisfactory.

The compound to be used shall be of the type specified in these
specifications or the Special Provisions for various items of work. In
the event no specific type is called for, (1), (2), or (3) as listed above
may be used at the option of the Contractor.

Curing compounds shall be applied using power operated atomizing
spray equipment. The power operated spraying equipment shall be
equipped with an operational pressure gauge and a means of controlling
the pressure.

The curing compound shall be applied to the concrete following the
surface finishing operation immediately before the moisture sheen
disappears from the surface, but before any drying shrinkage or craze
cracks begin to appear. In the event of any drying or cracking of the
surface, application of water with an atomizing nozzle as specified in this
Section 800.16, under "Water Method," shall be started immediately and
shall be continued until application of the compound is resumed or
started; however, the compound shall not be applied over any resulting
free standing water. Should the film of compound be damaged from any
cause before the expiration of 7 days after the concrete is placed in the
case of structures and 72 hours in the case of pavement, the damaged
portion shall be repaired immediately with additional compound.

At the time of use, compounds containing pigments shall be in a
thoroughly mixed condition with the pigment uniformly dispersed
throughout the vehicle. A paddle shall be used to loosen all settled
pigment from the bottom of the container, and a power driven agitator
shall be used to disperse the pigment uniformly throughout the vehicle.

The manufacturer shall include in the curing compound the necessary
additives for control of sagging, pigment settling, leveling, or other
requisite qualities of a satisfactory working material. Pigmented curing
compounds shall be manufactured so that the pigment does not settle
badly, does not cake or thicken in the container, and does not become
granular or curdled. Any settlement of pigment shall be a thoroughly
wetted, soft, mushy mass permitting the complete and easy vertical
penetration of a paddle. Settled pigment shall be easily redispersed,
with a minimum resistance to the sidewise manual motion of the paddle

8-21



across the bottom of the container, to form a smooth uniform product of
the proper consistency.

All curing compounds shall remain sprayable at temperatures above
40°F. They shall not be diluted or altered in any manner after
manufacture.

Curing compounds shall conform to the requirements of air pollution
rules, regulations, ordinances and statutes, specified in Section 11017 of
the Government Code of the State of California.

Waterproof Membrane Method. - The exposed finished surfaces of
concrete shall be sprayed with water, using a nozzle that so atomizes the
flow that a mist and not a spray is formed, until the concrete has set,
after which the curing membrane shall be placed. The curing membrane
shall remain in place for a period of not less than 72 hours.

Sheeting material for curing concrete shall conform to the
specifications of AASHTO Designation M 171 for white reflective
materials.

The sheeting material shall be fabricated into sheets of such width
as to provide a complete cover for the entire concrete surface. All
joints in the sheets shall be securely cemented together in such a
manner as to provide a waterproof joint. The joint seams shall have a
minimum lap of 0.33-foot. '

The sheets shall be securely weighted down by placing a bank of
earth on the edges of the sheets or by other means satisfactory to the
Engineer.

Should any portion of the sheets be broken or damaged before the
expiration of 72 hours after being placed, the broken or damaged
portions shall be immediately repaired with new sheets properly cemented
into place.

Sections of membrane which have lost their waterproof qualities or
have been damaged to such an extent as to render them unfit for curing
the concrete shall not be used.

Forms-In-Place Method. - Formed surfaces of concrete may be cured
by retaining the forms iIn place. The forms shall remain in place for a
minimum period of 7 days after the concrete has been placed, except
that for members over 20 inches in least dimension the forms shall remain
in place for a minimum period of 5 days.

All joints in the forms and the joints between the end of forms and
concrete shall be kept moisture tight during the curing period. Cracks
in the forms and cracks between the forms and the concrete shall be
resealed by methods subject to the approval of the Engineer.

Curing Pavement - The entire exposed area of the pavement,
including edges, shall be cured by the waterproof membrane method, or
curing compound method using a pigmented curing compound as the
Contractor may elect. Should the side forms be removed before the
expiration of 72 hours following the start of curing, the exposed
pavement edges shall also be cured. If the pavement is cured by means
of the curing compound method, the sawcut and all portions of the
curing compound which have been disturbed by sawing operations shall
be restored by spraying with additional curing compound.

Curing shall commence as soon as the finishing process provided in
Section 210.06 has been completed. The method selected shall conform to
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the requirements specified hereinbefore, except that when curing
compound is used, the nominal rate of application shall be one gallon per
150 square feet.

When the curing compound method is used, the compound shall be
applied to the entire pavement surface by mechanical sprayers.
Spraying equipment shall be of the fully atomizing type equipped with a
tank agitator which provides for continual agitation of the curing
compound during the time of application. The spray shall be adequately
protected against wind and the nozzles shall be so oriented or moved
mechanically transversely as to result in the minimum specified rate of
coverage uniformly on all exposed faces. Hand spraying of small and
irregular areas and areas inaccessible to mechanical spraying equipment,
in the opinion of the Engineer, will be permitted. When the ambient
temperature is above 60°F, the Contractor shall fog the surface of the
concrete with a fine spray of water as specified in this Secton 800.16,
under "Water Method." The surface of the pavement shall be kept moist
between the hours of 10:00 a.m. and 4:30 p.m. on the day the concrete
is placed; however, the fogging done after the curing compound has
been applied shall not begin until the compound has set sufficiently to
prevent displacement. Fogging shall be discontinued if ordered in
writing by the Engineer.

Curing Structures. - All newly placed concrete for cast-in-place
structures, other than highway bridge decks, shall be cured by the
water method, the forms-in-place method, or as permitted herein, by the
curing compound method, all in accordance with the specified
requirements. -

The curing compound method using a pigmented curing compound
may be used on concrete surfaces of construction joints, surfaces which
are to be buried underground, and surfaces where only Ordinary
Surface Finish is to be applied and on which a uniform color is not
required and which will not be visible from any public traveled way. If
the Contractor elects to use the curing compound method on the bottom
slab of box girder spans, the curing compound shall be the white
pigmented chlorinated rubber base type.

When deemed necessary by the Engineer during periods of hot
weather, water shall be applied to concrete surfaces being cured by the
curing compound method or by the forms-in-place method, until the
Engineer determines that a cooling effect is no longer required. Such
application of water will be paid by the City as extra work.

Curing Precast Concrete Members. - Precast concrete members shall
be cured for not less than 7 days by the water method in conformance
with requirements in this Section 800.16, under "Water Method," or by
steam curing, at the option of the Contractor. Steam curing for precast
members shall conform to the following provisions:

(1) After placement of the concrete, members shall be held for
minimum 4-hour presteaming period. If the ambient air temperature is
‘below 50°F, steam shall be applied during the presteaming period to hold
the air surrounding the member at a temperature between 50°F and 90°F.

(2) To prevent moisture loss on exposed surfaces during the
presteaming period, members shall be covered as soon as possible after
casting or the exposed surfaces shall be kept wet by fog spray or wet
blankets.

8-23



(3) Enclosures for steam curing shall allow free circulation of steam
about the member and shall be constructed to contain the live steam
with a minimum moisture loss. The use of tarpaulins or similar flexible
covers will be permitted provided they are kept in good repair and
secured in such a manner to prevent the loss of steam and moisture.

(4) Steam at the jets shall be low pressure and in a saturated
condition. Steam jets shall not impinge directly on the concrete, test
cylinders, or forms. During application of the steam the temperature
rise within the enclosure shall not exceed 40°F per hour. The curing
temperature throughout the enclosure shall not exceed 150°F and shall be
maintained at a constant level for a sufficient time necessary to develop
the required transfer strength. Control cylinders shall be covered to
prevent moisture loss and shall be placed in & location where temperature
is representative of the average temperature of the enclosure.

(5) Temperature recording devices that will provide an accurate -
continuous permanent record of the -curing temperature shall be
provided. A minimum of one temperature recording device per 200 feet
of continuous bed length will be required for checking temperature.

(6) Members in pretension beds shall be detensioned immediately
after the termination of steam curing while the concrete and forms are
still warm or the temperature under the enclosure shall be maintained
about 60°F. until the stress is transferred to the concrete. v

(7) Curing of precast concrete will be considered completed after
termination of the steam curing cyecle.

Curing Concrete Piles. - All newly placed concrete for Precast
concrete piles, both conventionally reinforced and prestressed, shall be
cured by the method specified in this Section 800.16, under "Curing
Precast Concrete Members," except that the following method shall be
used for piles which have been specified as "Corrosion Resistant," on
the plans or in the Special Provisions.

Piles shall be either steam cured or water cured. If water curing is
used, the piles shall be kept continuously wet by the application of
water in accordance with the provisions in this Section 800116, under
"Water Method," except that the minimum curing period shall be 14 days.

If steam curing is used, the steam curing provisions in "Curing
Precast Concrete Members," shall apply except that the piles shall be
kept continuously wet for their entire length for a period of not less
than 7 days including the holding and steam curing periods. -

Curing Miscellaneous Concrete Work. - Exposed surfaces of curbs
shall be cured by pigmented curing compounds as provided in this
Section 800.16 under "Curing Compound Method."

Concrete sidewalks, gutter depressions, island paving, handicap
ramps, driveways, and other miscellaneous concrete areas shall be cured
in accordance with any of the methods specified in this Section 800.16.

Air-blown mortar shall be cured for at least 72 hours by spraying
with water, or by a moist earth blanket, or by any of the methods
provided in this Section 800.16.

Mortar and grout shall be cured by keeping the surface damp for 3
days.

After placing, the exposed surfaces of sign structure foundations,
including pedestal portions, if constructed, shall be cured for at least 72

8-24



hours by spraying with water, or by a moist earth blanket, or by any
of the methods provided in this Section 800.16.

800.17 REQUIRED CONCRETE STRENGTHS. - The Contractor shall
observe the various minimum compressive strengths for concrete that
must be obtained:

1) before removal of falsework or forms,

2) Dbefore backfilling,

3) before application of construction or other loads,
4) at age 28 days.

Such strengths shall be as specified, or shown on the plans.

The compressive strength of concrete will be determined from test
cylinders which have been fabricated from concrete sampled, cured, and
tested in accordance with the applicable ASTM procedures. The
Contractor shall provide all necessary labor and equipment to obtain and
protect samples.

Twenty-eight day concrete strengths will be considered acceptable
when the average strength of two 28-day field molded laboratory cured
compressive test specimens exceeds the required minimum strength shown
in the Table in Section 800.11.

When concrete compressive strength is specified as a prerequisite to
form removal or the application of loads or stresses to a concrete
structure or member, test cylinders will be cured under conditions
similar to those at the casting site. The compressive strength of
concrete determined for such purposes will be evaluated on the basis of
individual tests.

800.18 REPAIRING IMPERFECT CONCRETE. - Voids or stone
pockets discovered when the forms are removed shall not be repaired
until inspected by the Engineer.

After removal of the forms, all concrete found to be out of line or
level, shall be removed and repaired or replaced as required by the
Engineer.

Where required, pockets containing either rocks or voids shall be
cleaned out to sound concrete, the edges of which at the surface of the
structure shall be cut normal to such surface. The so exposed sound
concrete shall be generously brushed with neat cement mortar, and
proper repair made with concrete, or cement mortar, as directed, held in
place with forms if necessary. The brand and type of cement shall be
that used for the structure, and the color of the concrete or mortar
shall be otherwise controlled so that the patched area will match the
contiguous concrete.

Concrete placed, tests of which do not meet the specified strength
requirements, shall be removed by a method approved by the Engineer,
and each section removed shall be reformed and the concrete replaced,
all at the Contractor's sole expense. All costs of additional testing
performed by the City, including corings, and Schmidt hammer readings,
required as a result of inferior concrete, shall be borne by the
Contractor and will be deducted from payment due him.
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800.19 PREPARING CONCRETE FOR PAINTING. - If the Special
Provisions require the painting of concrete, all concrete surfaces to be
painted shall be prepared in accordance with requirements of Section
809.03.

800.20 PAYMENT. - Portland cement concrete and related materials
and work shall be furnished and incorporated in the construction as
Incidental Work and payment therefor shall be included in the price or
prices bid.

SECTION 801
METAL CASTINGS

801.01 CAST IRON.

General. - Gray iron for cast iron castings shall be such as to make
a casting that will be tough, sound, of even grain, and in accordance
with the applicable requirements of ASTM "Standard Specifications for
Gray Iron Castings," Designation A 48, Class 30. The tensile strength
shall be considered the primary test for qualification under these
specifications. In certain cases a transverse bending test may be
required by the Special Provisions to a minimum test value specified
therein; in such event, the bending test will be conducted in accordance
with the requirements of ASTM "Standard Method for Transverse Test of
Gray Iron," Designation A 438.

Test Bars. - The Contractor shall, at his own expense, cast,
machine, and provide bars for tensile strength tests, and when
applicable, also for transverse bending tests, in accordance with the
applicable requirements of the ASTM Specifications referred to
hereinbefore. The actual tests will be made by the City at no expense
to the Contractor. At least 2 bars representing each lot of castings
shall be submitted to the Engineer for testing. Bars shall be poured,
and shall represent true samples of the metal used in the castings.

Rejection of Materials. - Should the results of testing fail to meet all
the requirements herein specified, all castings made from the lot which
the specimens represent will be rejected.

Cleaning and Inspection. - All castings which have passed the
required tests shall be thoroughly cleaned, inside and out, without the
aid of acid or other liquid, and shall be subjected to careful inspection
and hammer tests. The castings shall be of the dimensions shown on the
plans, and shall be free from sand or blow holes and cold shuts. No
plugging or stopping of holes will be allowed. Casting lines and excess
‘materials shall be ground smooth.

After the castings have been tested and cleaned, as described
hereinbefore, they shall be weighed and the weight shall not vary more
than 8 percent of that indicated on the plans for any particular casting,
and not more than 4 percent on the whole lot of castings. The weight
of each casting shall be painted with white paint on the outside of the
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casting. Unless otherwise specified, no casting will be accepted on the
work unless the weight is plainly marked thereon. :

Patterns. - The Contractor shall assume full responsibility for the
correctness and condition of all patterns, whether furnished by him or
borrowed from the City.

Marking. - Each casting shall have distinctly cast on the outside
thereof such letters and numbers as the Engineer may direct. The

letters and numbers shall be not less than 11 inches in length and 1/8
inch in relief, unless otherwise specified.

801.02 CAST STEEL.

General. - Steel castings shall be in accordance with the applicable
requirements of ASTM "Standard Specifications for Mild- to
Medium-Strength Carbon-Steel Castings for General Application,"
Designation A 27, Grade 65-35.

Test Specimens. - The Contractor shall at his own expense, provide
and finish all test pieces in accordance with the apphcable requirements
of the ASTM Specifications referred to hereinbefore. - The actual tests
will be made by the City at no expense to the Contractor. At least one
specimen representing each lot of castings, or heat in the case of
chemical analysis, shall be submitted to the Engineer for testing. Each
test piece shall be cut cold from coupons attached to some portion of one
of the castings where practicable, or cut cold from coupons attached to
. separate cast blocks, and shall receive the same treatment as the casting
or cast block before the specimen is cut out and before the coupon is
removed from the casting or cast block.

Rejection of Materials. - Should the results of testing fail to meet all
the requirements herein specified, all castings made from the lot, or heat
in the case of chemical analysis, which the specimens represent, will be
rejected.

Cleaning and Inspection. - All castings which have passed the
required tests shall be thoroughly cleaned, inside and out, without the
aid of acid or other liquid, and shall be subjected to careful inspection
and hammer tests. The castings shall be of the dimensions shown on the
plans, sound and free from all defects or imperfections which may render
them unfit for use. Casting lines and excess materials shall be ground
smooth.

After the castings have been tested and cleaned, as described
hereinbefore, they shall be weighed and the weight shall vary not more
than 5 percent of that indicated on the plans for any particular casting,
and not more than 3 percent on the whole lot of castings. The weight
of each casting shall be painted with white paint on the outside of the
casting. Unless otherwise specified, no casting will be accepted on the
work unless the weight is plainly marked thereon.

Patterns. - The Contractor shall assume full responsibility for the
correctness and condition of all patterns, whether furnished by him or

borrowed from the City.
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Marking. - Each casting shall have distinctly cast on the outside
thereof such letters and numbers as the Engineer may direct. The
letters and numbers shall be not less than 1} inches in length and 1/8
inch in relief, unless otherwise specified.

801.03 PAYMENT. - Metal castings shall be furnished and installed
as Incidental Work and payment therefor shall be included in the price
or prices bid.

SECTION 802
MISCELLANEOUS STEEL, IRON AND HARDWARE

802.01 STEEL. - Steel, except steel for structures, as covered in
Section 413 and reinforcing steel as covered in Section 411.05, shall be
fabricated and installed in accordance with the requirements set forth on
the plans or in the Special Provisions. In the absence of such
coverage, steel shall conform to the requirements of ASTM "Standard
Specifications for Structural Steel,"” Designation A 36.

802.02 BOLTS, NUTS, WASHERS, ETC.

General. - All bolts and nuts, except as otherwise specified, shall
conform to the requirements of ASTM "Standard Specification for Low
Carbon Steel Externally and Internally Threaded Standard Fasteners,"
Designation A 307. Bolts shall have heavy hexagon heads and nuts shall
be of the hexagon heavy series. All bolts, washers, nuts, anchor bolts,
screws and other hardware shall be galvanized, except as otherwise
specified, and all galvanized nuts shall have a free running fit. Bolts
shall be of ample size and strength for the purpose intended.

No existing bolts, nuts, washers, etc., shall be reused in contract
work, unless specifically indicated for such reuse on the plans or in the
Special Provisions.

High Strength Steel Bolts. - High strength steel bolts, together with
their nuts and washers, except as otherwise specified, shall conform to
the requirements of ASTM "Standard Specification for High Strength
Bolts for Structural Steel Joints, Including Suitable Nuts and plain
Hardened Washers," Designation A 325. High strength steel bolts, nuts,
and washers shall not be galvanized, unless so specified on the plans or
in the Special Provisions.

The methods of installation, including required bolt lengths, of high
strength steel bolts, nuts and washers for structural type work shall be
in accordance with the latest revision of the "Specifications for
Structural Joints Using ASTM A 325 Bolts," of the Research Council on
Riveted and Bolted Structural Joints of the Engineering Foundation.

The installation of high strength steel bolts, nuts and washers for
work other than structural type work shall be in accordance with the
recommendations of the manufacturers of the bolts, nuts and washers
and as specified for the purpose intended.
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802.03 PAYMENT. - Miscellaneous steel, iron and hardware shall be
furnished and installed as Incidental Work and payment therefor shall be
included in the price or prices bid. -

SECTION 803
CHAIN LINK FENCE

803.01 GENERAL. - The Contractor shall construct chain link fence
of galvanized chain link fabric secured to metal posts, top rails, or top
tension cables, as applicable, and bottom tension wires, complete, in
place, with all necessary stretcher bars and bands, fabric ties,
hardware, appurtenances, .concrete footings for posts, and when
required, compression and tension braces, extension arms and wire, and
gates. Imperfectly galvanized material shall not be used.

The height of the fabric, the fence type, the use of extension arms
and wire, the use of gates, and other special requirements, shall be as
indicated on the plans or specified in the Special Provisions. The height
of fabric shall be the nominal height of the fence. '

Attention is directed to Section 105.03 "Damage to Work or
Property." Fences that are to remain in place and which have been
damaged by the Contractor shall be replaced by him at his expense. All
earth, trees, brush, and other obstructions which interfere with the
proper construction of fences shall be removed and disposed of, in a
legal manner, unless the Engineer orders certain trees to remain in
place. Such work will be considered as part of fence construction and
no measurement nor payment will be made for this work. Existing cross
fences shall be connected to the new fences. Corner posts with braces
for every direction of strain sheall be placed at the junction with existing
fences. The wire in the new and existing fences shall be fastened to
the posts.

803.02 FENCE TYPES. - Type "A" fence shall be 3 feet, 3 feet 6
inches, 4 feet, or 5 feet In height, as specified, and shall include top
rails and bottom tension wires.

Type "B" fence shall be 4 feet, 5 feet, or 6 feet in height, as
specified, and shall include top tension cables and bottom tension wires.
Terminal posts for Type "B" fence shall be braced with diagonal
compression and diagonal tension braces.

Type "C" fence shall be 6 feet, 7 feet, 8 feet, or 9 feet in height,
as specified, and shall include top rails and bottom tension wires.
Terminal posts for Type "C" fence shall be braced with horizontal
compression braces and diagonal tension braces.

803.03 POSTS AND FOOTINGS.

Fence Posts. - Fence posts shall be in accordance with the following
requirements:
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Fence Corner, End, and

Type Pull Posts Line Posts

"AM 2.375" O.D. Steel Pipe at 1.900" O.D. Steel Pipe at
3.65 Lbs./Lin. Ft. or 2.72 Lbs./Lin. Ft. or
2" Steel Square Section 1.875" Steel "H" Section
at 3.65 Lbs./Lin.Ft. at 2.75 Lbs./Lin. Ft.

"B" 2.875" O.D. Steel Pipe at 2.375" 0.D. Steel Pipe at
5.79 Lbs./Lin. Ft. or 3.65 Lbs./Lin. Ft. or
23" Steel Square Section 21" Steel "H" Section at
at 5.79 Lbs./Lin. Ft. 4.1 Lbs./Lin. Ft.

nCn 2.875" O.D. Steel Pipe at 2.375" O.D. Steel Pipe at

5.79 Lbs./Lin. Ft. or
21" Steel Square Section
at 5.79 Lbs./Lin. Ft.

3.65 Lbs./Lin. Ft. or
23" Steel "H" Section at
4.1 Lbs./Lin. Ft.

Note: 11 inch nominal size pipe has 1.900-inch outside diameter (0.D.)
2-inch nominal size pipe has 2.375-inch outside diameter (0.D.)
2% inch nominal size pipe has 2.875-inch outside diame'_cer (0.D.)

Gate Posts. - Gate posts shall be pipe of the following sizes for
single swing gates or one leaf of double swing gates:

Nominal Weight

of Post
Nominal Size of Per linear Foot
Width of Each Gate Unit Post in Inches in Pounds
Up to and including 6 feet 13 (2.875 0.D.) 5.79
Over 6 feet to 13 feet, incl. 31 (4.000 O.D.) 9.11
Over 13 feet to 18 feet, incl. 6 (6.625 0.D.) 18.97
Over 18 feet 8 (8.625 0.D.) 24.70

Terminal Posts. - Terminal posts are defined as all posts to which
ends of the fabric are secured and shall include corner, end, pull and

gate posts.

FootinFs. - All posts shall be set in cast-in-place Class 6-3000-3/4
concrete footings, crowned to shed water. Each post shall be of
sufficient length to provide a 36-inch setting in each concrete footing,
except that each line post for Type "A" fence heights of 4 feet and
shorter shall be of sufficient length to provide a 30-inch setting in each
concrete footing.

Concrete footings for all posts shall extend a minimum of 3 inches
below the post pipe. The minimum cross sectional dimension of concrete
footings shall not be less than 8 inches, and terminal posts for Types
"B" and "C" fence shall have footings with a minimum cross sectional
dimension of 9 inches. In the event of adverse ground conditions or in
locations subject to extreme wind, the size of the concrete footings shall
be incrzased as shown on the plans or specified in the Special
Provisic:.s. :

8-30



The tops of all new concrete footings shall be approximately 1l-inch
above the adjacent surfaces and trowelled in such a manner that water
will readily drain from the surfaces and away from the post.

On concrete walls, the post pipes shall be set in 3-inch diameter
nominal size pipe sleeves embedded a minimum of 18 inches into the wall.
The post pipe shall clear the bottom of the sleeved hole by 1/2-inch.
The annular space between each post pipe and sleeve shall be filled with
a dry-packed expansive mortar, approved by the Engineer, and
containing no iron filings.

Installation. - Line posts shall be spaced at not more than 10-foot
intervals, measured from center to center of posts. In general, in
determining the post spacing, measurement will be made parallel to the
slope of the natural ground, and all posts shall be placed in a vertical
position, except in unusual locations where directed by the Engineer the
posts shall be set perpendicular to the ground surface.

Corner posts shall be installed at the changes in horizontal line of 30
degrees or more.

Pull posts shall be installed at all changes in vertical line of 10
degrees or more. Pull or other type terminal posts shall be installed at
intervals not to exceed 300 feet.

All posts shall be fitted with malleable iron, or 13-gauge minimum
pressed steel, tops designed to prevent the entrance of water and carry
the top rail, or top tension cable, as applicable.

Each line post top shall have an opening to accommodate a 1.600-inch
O.D. pipe top rail, or top tension cable, as applicable.

Each terminal post top shall be a driven fit.
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