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1. Scope
This specification covers the quality of fine aggregate 
and coarse aggregate for use in the manufacture of 
portland cement concrete.

2. Quality
Aggregate shall conform to the requirements of ASTM 
Specification C 33 for the specified sizes. Aggregates 
that fail to meet any requirement may be accepted 
only when either:

a. The specified alternate conditions of accep-
tance can be proven before the aggregates are 
used on the job and within a period such that 
no work under the contract will be delayed by 
the requirements of such proof, 

 or

b. The specification for concrete expressly con-
tains a provision of special mix requirements to 
compensate for the effects of the deficiencies.

3. Reactivity with alkalies
The potential reactivity of aggregates with the alkalies 
in cement shall be evaluated by petrographic exami-
nation and, where applicable, the chemical method 
of test, ASTM Designation C 289, or by the results of 
previous tests or service records of concrete made 
from similar aggregates from the same source. The 
standards for evaluating potential reactivity shall be as 
described in ASTM Specification C 33, appendix A1.

Aggregates indicated by any of the above to be poten-
tially reactive shall not be used except under one of 
the following conditions:

a. Applicable test results of mortar bar tests made 
according to ASTM Method C 227 are available 
which indicate an expansion of less than 0.10 
percent at 6 months in mortar bars made with 
cement containing not less than 0.8 percent 
alkalies expressed as sodium oxide; or

b. Concrete made from similar aggregates from 
the same source has been demonstrated to be 
sound after 3 years or more of service under 
conditions of exposure to moisture and weath-
er similar to those anticipated for the concrete 
under these specifications.

Aggregates indicated to be potentially reactive, but 
within acceptable limits as determined by mortar bar 
test results or service records, shall be used only with 
low alkali cement, containing less than 0.60 percent 
alkalies expressed as sodium oxide.

4. Storing and handling
Aggregates of each class and size shall be stored and 
handled by methods that prevent segregation of par-
ticles sizes or contamination by intermixing with other 
material.
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1. Scope
This specification covers the quality of rock to be used 
in the construction of rock riprap.

2. Quality
Individual rock fragments shall be dense, sound, and 
free from cracks, seams, and other defects conducive 
to accelerated weathering. Except as otherwise speci-
fied, the rock fragments shall be angular to subround-
ed. The least dimension of an individual rock fragment 
shall be not less than one-third the greatest dimension 
of the fragment. ASTM D 4992 provides guidance on 
selecting rock from a source.

Except as otherwise provided, the rock shall be tested 
and shall have the following properties:
Rock type 1

•	 Bulk specific gravity (saturated surface-
dry basis)—Not less than 2.5 when tested 
in accordance with ASTM C 127 on samples 
prepared as described for soundness testing.

•	 Absorption—Not more than 2 percent when 
tested in accordance with ASTM C 127 on 
samples prepared as described for soundness 
testing.

•	 Soundness—The weight loss in 5 cycles shall 
not be more than 10 percent when sodium 
sulfate is used or more than 15 percent when 
magnesium sulfate is used.

Rock type 2
•	 Bulk specific gravity (saturated surface-

dry basis)—Not less that 2.5 when tested 
in accordance with ASTM C 127 on samples 
prepared as described for soundness testing.

•	 Absorption—Not more than 2 percent when 
tested in accordance with ASTM C 127 on 
samples prepared as described for soundness 
testing.

•	 Soundness—The weight loss in 5 cycles shall 
be not more than 20 percent when sodium 
sulfate is used or more than 25 percent when 
magnesium sulfate is used.

Rock type 3
•	 Bulk specific gravity (saturated surface-

dry basis)—Not less than 2.3 when tested 
in accordance with ASTM C 127 on samples 
prepared as described for soundness testing.

•	 Absorption—Not more than 4 percent when 
tested in accordance with ASTM C 127 on 
samples prepared as described for soundness 
testing.

•	 Soundness—The weight loss in 5 cycles shall 
be not more than 20 percent when sodium 
sulfate is used or more than 25 percent when 
magnesium sulfate is used.

3. Methods of soundness testing
Rock cube soundness—The sodium or magnesium 
sulfate soundness test for all rock types (1, 2, or 3) 
shall be performed on a test sample of 5,000 ± 300 
grams of rock fragments, reasonably uniform in size 
and cubical in shape, and weighing, after sampling, 
about 100 grams each. They shall be obtained from 
rock samples that are representative of the total rock 
mass, as noted in ASTM D 4992, and that have been 
sawed into slabs as described in ASTM D 5121. The 
samples shall further be reduced in size by sawing the 
slabs into cubical blocks. The thickness of the slabs 
and the size of the sawed fragments shall be deter-
mined by the size of the available test apparatus and 
as necessary to provide, after sawing, the approximate 
100-gram samples. The cubes shall undergo five cycles 
of soundness testing in accordance with ASTM C 88.

Internal defects may cause some of the cubes to break 
during the sawing process or during the initial soaking 
period. Do not test any of the cubes that break during 
this preparatory process. Such breakage, including an 
approximation of the percentage of cubes that break, 
shall be noted in the test report.

Material Specification 523—Rock for Riprap
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After the sample has been dried following completion 
of the final test cycle and washed to remove the so-
dium sulfate or magnesium sulfate, the loss of weight 
shall be determined by subtracting from the original 
weight of the sample the final weight of all fragments 
that have not broken into three or more fragments.

The test report shall show the percentage loss of the 
weight and the results of the qualitative examination.

Rock slab soundness—When specified, the rock 
shall also be tested in accordance with ASTM D 5240. 
Deterioration of more than 25 percent of the number 

of blocks shall be cause for rejection of rock from 
this source. Rock shall also meet the requirements for 
average percent weight loss stated below.

•	 For	projects	located	north	of	the	Number	20	
Freeze-Thaw Severity Index Isoline (fig. 523–1). 
Unless otherwise specified, the average percent 
weight loss for Rock Type 1 shall not exceed 20 
percent when sodium sulfate is used or 25 per-
cent when magnesium sulfate is used. For Rock 
Types 2 and 3, the average percent weight loss 
shall not exceed 25 percent for sodium sulfate 
soundness or 30 percent for magnesium sulfate 
soundness.

•	 For	projects	located	south	of	the	Number	20	
Freeze-Thaw Severity Index Isoline, unless 
otherwise specified, the average percent weight 
loss for Rock Type 1 shall not exceed 30 per-

2020

Figure 523–1 Number 20 freeze-thaw severity index isoline (map approximates the map in ASTM D 5312)
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cent when sodium sulfate is used or 38 percent 
when magnesium sulfate is used. For Rock 
Types 2 and 3, the average percent weight loss 
shall not exceed 38 percent for sodium sulfate 
soundness or 45 percent for magnesium sulfate 
soundness.

4. Field durability inspection
Rock that fails to meet the material requirements 
stated above (if specified), may be accepted only if 
similar rock from the same source has been demon-
strated to be sound after 5 years or more of service 
under conditions of weather, wetting and drying, and 
erosive forces similar to those anticipated for the rock 
to be installed under this specification.

A rock source may be rejected if the rock from that 
source deteriorates in 3 to 5 years under similar use 
and exposure conditions expected for the rock to be 
installed under this specification, even though it meets 
the testing requirements stated above.

Deterioration is defined as the loss of more than one-
quarter of the original rock volume, or severe crack-
ing that would cause a block to split. Measurements 
of deterioration are taken from linear or surface area 
particle counts to determine the percentage of deterio-
rated blocks. Deterioration of more than 25 percent of 
the pieces shall be cause for rejection of rock from the 
source.

5. Grading
The rock shall conform to the specified grading limits 
after it has been placed within the matrix of the rock 
riprap. Grading tests shall be performed, as necessary, 
according to ASTM D 5519, Method A, B, or C, as ap-
plicable.

Material Specification 523 Rock for Riprap (continued)
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Material Specification 532—Supplementary Cementitious Materials

1. Scope
This specification covers the quality of supplementary 
cementitious materials for concrete.

2. Quality
Fly ash used as a partial substitution of Portland ce-
ment shall conform to the requirements of ASTM C 
618, Class C or F except the loss on ignition shall not 
exceed 3 percent, unless otherwise specified. Lot-to-lot 
variation in the loss on ignition shall not exceed 1 per-
cent.	When	specified,	fly	ash	shall	conform	to	one	or	
more of the supplementary optional physical require-
ments listed in ASTM C618.

Blast-furnace slag used as a partial substitution of 
portland cement shall conform to ASTM Standard C 
989 for ground granulated blast-furnace slag.
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Material Specification 535—Preformed Expansion Joint Filler

1. Scope
This specification covers the quality of preformed 
expansion joint fillers for concrete.

2. Quality
Preformed expansion joint filler shall conform to the 
requirements of ASTM Specification D 1752, Type I, 
Type II, or Type III, unless bituminous type is specified. 
Bituminous type preformed expansion joint filler shall 
conform to the requirements of ASTM Specification D 
994, or D 1751.
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Material Specification 536—Sealing Compound for Joints for Concrete 
and Concrete Pipe
1. Scope
This specification covers the quality of sealing com-
pound for filling joints in concrete pipe and concrete 
structures.

2. Type
The compound shall be a cold-application material 
unless otherwise specified and shall be a single com-
ponent or multiple component type.

3. Quality
The sealing compound shall conform to the require-
ments of one of the following specifications:

•	 ASTM	Specification	C	990—Joints	for	concrete	
pipe, manholes, and precast box sections using 
preformed	flexible	joint	sealants.

•	 ASTM	Specification	C	877—External	sealing	
bands for noncircular concrete sewer, storm 
drain, and culvert pipe.

•	 ASTM	Specification	D	6690—Standard	Specifi-
cation for Joint and Crack Sealants, Hot Ap-
plied, for Concrete and Asphalt Pavements. 

•	 ASTM	Specification	C	920—Elastomeric	joint	
sealants for cold applied sealing and caulking 
of joints on mortar and concrete structures not 
subject to fuel spills. Use type S or M, grade NS 
for vertical joints; type S or M, grade P or NS 
for horizontal joints. For class 25, use M, qual-
ity materials shall be used for both vertical and 
horizontal joints unless otherwise specified.

The sealing compound if used with other joint mate-
rial, such as fillers or gaskets, shall be compatible.
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Material Specification 582—Galvanizing

1. Scope
This specification covers the quality of zinc coatings 
applied to iron and steel productions.

2. Quality
Zinc coatings shall conform to the requirements of 
ASTM A 123 for Zinc (Hot-Dip Galvanized) Coatings 
on Iron and Steel Products or as otherwise specified 
in the items of work and construction details of the 
Construction Specification.

ASTM A 123 covers both fabricated and nonfabricated 
products; e.g., assembled steel products, structural 
steel fabrications, large tubes already bent or welded 

before galvanizing, and wire work fabricated from 
noncoated steel wire. It also covers steel forgings 
and iron castings incorporated into pieces fabricated 
before galvanizing or which are too large to be centri-
fuged (or otherwise handled to remove excess galva-
nizing bath metal). 

Items to be centrifuged or otherwise handled to 
remove excess zinc shall meet the requirements of 
ASTM A 153, except bolts, screws, and other fasten-
ers 0.5 inch or less in diameter may be coated with 
electro-deposited zinc or cadmium coating conforming 
to the requirements of ASTM B 766, coating thickness 
Class 5, Type III, or ASTM B 633, Service Condition 
SC-3, unless otherwise specified.
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1. Scope
This specification covers the quality of geotextiles.

2. General requirements
Fibers (threads and yarns) used in the manufacture 
of geotextile shall consist of synthetic polymers com-
posed of a minimum of 85 percent by weight poly-
propylenes, polyesters, polyamides, polyethylene, 
polyolefins, or polyvinylidene-chlorides. They shall 
be formed into a stable network of filaments or yarns 
retaining dimensional stability relative to each other. 
The geo-textile shall be free of defects and conform to 
the physical requirements in tables 592–1 and 592–2. 
The geotextile shall be free of any chemical treatment 
or coating that significantly reduces its porosity. Fibers 
shall contain stabilizers and/or inhibitors to enhance 
resistance to ultraviolet light.

Thread used for factory or field sewing shall be of con-
trasting color to the fabric and made of high strength 
polypropylene, polyester, or polyamide thread. Thread 
shall be as resistant to ultraviolet light as the geotex-
tile being sewn.

3. Classification
Geotextiles shall be classified based on the method 
used to place the threads or yarns forming the fabric. 
The geotextiles will be grouped into woven and non-
woven types.

Woven—Fabrics formed by the uniform and regular 
interweaving of the threads or yarns in two directions. 
Woven fabrics shall be manufactured from monofila-
ment yarn formed into a uniform pattern with distinct 
and measurable openings, retaining their position 
relative to each other. The edges of fabric shall be sel-
vedged or otherwise finished to prevent the outer yarn 
from unraveling.

Material Specification 592—Geotextile

Nonwoven—Fabrics formed by a random place-
ment of threads in a mat and bonded by heat-bonding, 
resin-bonding, or needle punching. Nonwoven fabrics 
shall be manufactured from individual fibers formed 
into a random pattern with distinct, but variable small 
openings, retaining their position relative to each 
other when bonded by needle punching, heat, or resin 
bonding. The use of nonwovens other than the needle 
punched geotextiles is somewhat restricted (see note 
3 of table 592–2).

4. Sampling and testing
The geotextile shall meet the specified requirements 
(table 592–1 or 592–2) for the product style shown on 
the label. Product properties as listed in the latest edi-
tion of the "Specifiers Guide," Geosynthetics, (Indus-
trial Fabrics Association International, 1801 County 
Road B, West Roseville, MN 55113-4061 or at http://
www.geosindex.com) and that represent minimum 
average roll values, are acceptable documentation 
that the product style meets the requirements of these 
specifications.

For products that do not appear in the above directory 
or do not have minimum average roll values listed, 
typical test data from the identified production run of 
the geotextile will be required for each of the specified 
tests (tables 592–1 or 592–2) as covered under clause 
AGAR 452.236-76.

5. Shipping and storage
The geotextile shall be shipped/transported in rolls 
wrapped with a cover for protection from moisture, 
dust, dirt, debris, and ultraviolet light. The cover shall 
be maintained undisturbed to the maximum extend 
possible before placement.

Each roll of geotextile shall be labeled or tagged to 
clearly identify the brand, class, and the individual pro-
duction run in accordance with ASTM D 4873.
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Table 592–1 Requirements for woven geotextiles

Property Test method Class I Class II & III Class IV

Tensile strength
(pounds) 1/

ASTM D 4632
grab test

200 minimum 
in any principal 
direction

120 minimum 
in any principal 
direction

180 minimum in any  
principal direction

Elongation at failure
 (percent) 1/

ASTM D 4632
grab test

<50 <50 <50

Puncture
 (pounds) 1/

ASTM D 4833 90 minimum 60 minimum 60 minimum

Ultraviolet light
 (% residual tensile 
 strength)

ASTM D 4355
150-hr exposure

70 minimum 70 minimum 70 minimum

Apparent opening
 size (AOS)

ASTM D 4751 As specified, but 
no smaller than 
0.212	mm	(#70)	2/

As specified, but 
no smaller than 
0.212	mm	(#70)	2/

As specified, but
no smaller than 
0.212	mm	(#70)	2/

Percent open area
 (percent)

CWO-02215-86 4.0 minimum 4.0 minimum 1.0 minimum

Permitivity sec–1 ASTM D 4491 0.10 minimum 0.10 minimum 0.10 minimum

1/ Minimum average roll value (weakest principal direction).
2/ U.S. standard sieve size.
Note: CWO is a USACE reference.

Material Specification 592 Geotextile (continued)
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1/ Minimum average roll value (weakest principal direction).
2/ U.S. standard sieve size.
3/ Heat-bonded or resin-bonded geotextile may be used for classes III and IV. They are particularly well suited to class IV. Needle-punched 

geotextiles are required for all other classes.

Table 592–2 Requirements for woven geotextiles

Property Test method Class I Class II Class III Class IV  3/

Tensile strength
 (lb) 1/

ASTM D 4632
grab test

180 minumum 120 minumum 90 minumum 115 minumum

Elongation at 
 failure(%) 1/

ASTM D 4632 ≥ 50 ≥ 50 ≥ 50 ≥ 50

Puncture (pounds) ASTM D 4833 80 minumum 60 minumum 40 minumum 40 minumum

Ultraviolet light
 (% residual 
 tensile strength)

ASTM D 4355
150-hr exposure

70 minumum 70 minumum 70 minumum 70 minumum

Apparent opening 
 size (AOS)

ASTM D 4751 As specified
max.	#40 2/

As specified
max.	#40	2/

As specified
max.	#40	2/

As specified
max.	#40	2/

Permittivity sec–1 ASTM D 4491 0.70 minumum 0.70 minumum 0.70 minumum 0.10 minu-
mum

Material Specification 592 Geotextile (continued)


