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SF 30 CONTINUATION SHEET
1. SPECIFICATIONS:

A. The text changes have been updated with additions noted with underlined text and
deletions noted with line/cross-outs, and pertain only to changes made by this
amendment.

B. The text changes may have necessitated reformatting of subsequent text or pages. If this
is the case, those pages have also been issued as amended pages but are not marked with
asterisks or underlined text and line/cross-outs.

1.A. SPECIFICATION CHANGES:

SECTION: Delete Section 02380 and replace with attached Revised Section 02380.

2. DRAWINGS:

There are no changes to the drawings.
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SECTI ON 02380

STONE PROTECTI ON FOR STRUCTURES

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM C 33 (2001a) Concrete Aggregates

ASTM C 88 (1990) Soundness of Aggregates by Use of
Sodi um Sul fate or Magnesi um Sul fate

ASTM C 127 (1988; R 1993el) Specific Gavity and
Absorption of Coarse Aggregate

ASTM C 136 (1996a) Sieve Anal ysis of Fine and Coarse
Aggr egat es

ASTM C 295 (1998) Petrographi c Exani nation of
Aggregates for Concrete

ASTM C 535 (1989) Resistance to Degradation of
Large- Si ze Coarse Aggregate by Abrasion
and I npact in the Los Angel es Machi ne

ASTM D 5312 (1992) Evaluation of Durability of Rock
for Erosion Control Under Freezing and
Thawi ng Condi tions

ASTM D 5313 (1992; R 1997) Evaluation of Durability of
Rock for Erosion Control Under Wetting and
Dryi ng Conditions

.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
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SD- 04 Sanpl es

Riprap; G COR
Beddi ng Material; G COR

Representative sanples of all stone to be used shall be
submitted for approval prior to delivery of any such material to
the work site. The source or sources fromwhich the Contractor
proposes to obtain the naterial shall be selected well in advance
of the tine when the material will be required in the work. The
cost of obtaining and delivering the sanples shall be at the
expense of the Contractor

SD-07 Certificates

Riprap; G ED
Beddi ng Material; G ED

Quality test on the stone in accordance with paragraph
EVALUATI ON TESTI NG OF STONE bel ow shall be the responsibility of
the Contractor. Prior to delivery of such material to the
worksite, submit certificates of conpliance attesting that the
mat eri al s neet specification requirenents.

1.3 STONE SOURCES

Stone shall be furnished fromany source designated by the Contractor and
accepted by the Contracting Oficer, subject to the conditions herein
st at ed.

1.3.1 Sel ection of Source

The Contractor shall designate in witing only one source or one

conbi nati on of sources from which he proposes to furnish stone. It is the
Contractor's responsibility to determ ne that the stone source or

conbi nati on of sources selected is capable of providing the quality,
guantities and gradati on needed and at the rate needed to maintain the
schedul ed progress of the work.

1.3.2 Acceptance of Materials

Acceptance of a source of stone is not to be construed as acceptance of al
material fromthat source. During the contract period, both prior to and
after materials are delivered to the job site, visual inspections and
neasurenents of the stone materials nay be perforned by the Contracting
Oficer. |If the Contracting O ficer, during the inspections, finds that
the stone quality, gradation or weights of stone being furnished are not as
specified or are questionable, re-sanpling and re-testing by the Contractor
shal |l be required. Sanpling of the delivered stone for testing and the
manner in which the testing is to be performed shall be as directed by the
Contracting O ficer. This additional sanpling and testing shall be
perfornmed at the Contractor's expense when test results indicate that the
materials do not nmeet specified requirenents. Wen test results indicate
that materials neet specified requirenents, an equitable adjustrment in the
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contract price will be nade for the sanpling and testing. Any nateria
rejected shall be renoved or disposed of as specified and at the
Contractor's expense.

PART 2 PRODUCTS

2.

1 BEDDI NG MATERI AL

Beddi ng material shall be conposed of tough, durable particles, adequately
free fromthin, flat and el ongated pi eces, and shall contain no organic
matter nor soft, friable particles in quantities considered objectionable
by the Contracting O ficer. The stone shall weigh not |ess than 140 pounds
per cubic foot (saturated surface dry) and shall neet the quality

requi renents of ASTM C 33. G adation shall conformto the follow ng

requi renents:

BEDDI NG STONE

U. S. STANDARD SI EVE PERCENT BY WEI GHT, PASSI NG
4 in. 100
3-1/2 in. 90 - 100
2-1/2 in. 25 - 60
1-1/2 in. 0- 15
3/4 in. 0 - 5
The bedding material shall be well-graded between the Iints shown. At

| east one test shall be performed on each 1000 tons placed in accordance
with ASTM C 136. Al points on individual grading curves obtained from
representative sanples of bedding material shall |ie between the boundary
limts as defined by snooth curves drawn through the tabul ated gradation
limts plotted on ENG FORM 2087 or simlar form The individual gradation
curves within these Iimts shall not exhibit abrupt changes in sl ope
denoting either gap grading or scal ping of certain sizes or other
irregularities which would be detrinmental to the proper functioning of the
beddi ng | ayers.

.2 Rl PRAP

Ri prap shall be of a suitable quality to ensure permanence in the
structure. It shall be free fromcracks, blast fractures, bedding, seans
and other defects that would tend to increase its deterioration from
natural causes. The stone shall be clean and adequately free from al
foreign matter. Stone shall be well graded and shall conformto the tables
bel ow.

RI PRAP GRADATI ON NO. 1

PERCENT LI GHTER LIM TS OF STONE
BY W\EI GHT (SSD) VEEl GHT, LB.
100 3704- 1482
50 1098- 741
15 549- 232
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2.

RI PRAP CGRADATI ON NO. 1

PERCENT LI GHTER LIM TS OF STONE
BY W\EI GHT ( SSD) VEEl GHT, LB.

RI PRAP CGRADATI ON NO. 2

PERCENT LI GHTER LIM TS OF STONE
BY W\EI GHT ( SSD) VEEl GHT, LB.
100 691- 276
50 205- 138
15 102- 43

2.1 Eval uation Testing of Stone

The Contractor shall have evaluation tests perforned on stone sanpl es
collected fromthe proposed source or sources selected to supply the stone.
The tests to which the stone shall be subjected include petrographic

exam nation (ASTM C 295), unit weight and absorption (ASTM C 127), sulfate
soundness (ASTM C 88), LA abrasion (ASTM C 535), resistance of stone to
freezing and thawi ng (ASTM D 5312), and resistance to wetting and drying
(ASTM D 5313). The tests shall be conducted by the Contractor in
accordance with applicable ASTM nethods of tests, and shall be perforned at
a |l aboratory validated by the governnent. The cost of testing shall be
borne by the Contractor.

.2.1.1 Unit Weight and Absorption

Stone shall weigh not |ess than 165 pounds per cubic foot. The stone shal
have an absorption |less than 1 percent. The nethod of test for unit weight
and absorption shall be ASTM C 127, except the unit weight shall be

calcul ated in accordance with Note No. 5 using bulk specific gravity,
saturated surface dry.

.2.1.2 Pet r ogr aphi ¢ Exani nati on

Stone shall be evaluated in accordance with ASTM C 295. Stone nust be
fresh, have interlocking crystalline structure, have no clay or silt
m neral s present, and have no soluble mnerals present.

.2.1.3 Sul f at e Soundness

Stone shall have a maxi num |l oss of 5 percent when deternining the
durability of stone when subject to sulfate soundness testing in accordance

with ASTM C 88.

.2.1.4 LA Abrasi on

Stone shall have a maxi num | oss of 40 percent when determ ning the
durability of stone when subject to LA abrasion testingin accordance with
ASTM C 535.
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2.

2.

2.

2.1.5 Resi stance to Freezing and Thaw ng

Stone shall have a maxi mum | oss of 10 percent after the number of cycles
specified in ASTM D 5312, Figure 1, when determning the durability of
st one when subjected to freezing and thawi ng in accordance with ASTM D 5312.

2.1.6 Resi stance of Rock to Wetting and Drying

Stone shall have a maxi num | oss of 1 percent when deternining the
durability of stone when subject to wetting and drying in accordance with
ASTM D 5313.

2.2 Gradati on Test

The Contractor shall performa gradation test or tests on the riprap at the
quarry in accordance w th paragraph GRADATI ON TEST METHOD FOR RI PRAP. At

| east one gradation test shall be perforned per 25,000 tons of each size of
riprap placed, but not |ess than one test shall be perforned. The
gradation tests shall be reported using the form GRADATI ON TEST DATA SHEET,
attached at end of this section. The sanple shall consist of not |ess than
25 tons of riprap, and shall be collected in a random nanner which will
provi de a sanple which accurately reflects the actual gradation arriving at
the jobsite. Failure of the test on the initial sanple and on an
addi ti onal sanple will be considered cause for rejection of the quarry

and/ or quarry process, and all riprap represented by the failed tests shal
be set aside and not incorporated into the work. Any additional tests
requi red because of the failure of an initial test sanple will not be

consi dered as one of the other required tests. |If collected by the

truckl oad, each truckload shall be representative of the gradation
requirenents. The Contracting Oficer nay direct additional testing of the
riprap at the project site if the riprap appears, by visual inspection, to
be out of gradation. The additional tests shall be perforned on in-place
materials at the locations directed, or on random | oads sel ected by the
Contracting O ficer. The Contracting Oficer may direct this testing under
the Contract O ause | NSPECTI ON OF CONSTRUCTI ON. The Contractor shal
provide all necessary screens, scales and ot her equi pnent, and operating
personnel, and shall grade the sanple. Certification and test results
shal |l represent riprap shipped fromthe quarry. Certification and tests
results must be received by the Contracting Oficer at the jobsite before
the riprap is used in the work.

PART 3 EXECUTI ON

3.

1 BASE PREPARATI ON

Areas on which geotextile, bedding material, and riprap are to be placed
shal | be graded and/or dressed to conformto cross sections shown on the
contract drawi ngs within an allowable tolerance of plus or minus 6 inches
fromthe theoretical |ines and grades. The prepared base shall be
approved by the Contracting Oficer. Were such areas are bel ow t he

al l owabl e m nus tolerance limt they shall be brought to grade by fill with
earth simlar to the adjacent material and then conpacted to a density
equal to the adjacent in place material. |Inmediately prior to placing the
geotextile, the prepared base will be inspected by the Contracting Oficer
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3.

3.

and no naterial shall be placed thereon until that area has been approved.
2 PLACEMENT OF FI LTER LAYERS
2.1 Gener al

Filter |layers, conposed of geotextile and a |ayer of beddi ng stone shall be
pl aced on the prepared base as described below, in accordance with the
details shown on the contract drawings, and within the limts shown on the
contract draw ngs.

A tolerance of plus or minus 2 inches fromthe thickness shown on the
contract drawings will be allowed in the finished filter |ayers, except
that the extrene of this tol erance shall not be continuous over an area
greater than 200 square feet.

.2.2 Ceotextile

Installati on of geotextile shall be as specified in Section 02378
GEOTEXTI LES USED AS FI LTERS

. 2.3 Pl acenent of Bedding Material on Geotextile

Beddi ng material shall be spread uniformy on the geotextile to the |ines
and grades as indicated on the contract drawi ngs and in such manner as to
avoi d damage to the geotextile. Placenent shall begin at the bottom of the
area to be covered and continue up slope. Subsequent |oads of naterial
shal | be placed against previously placed material in such a nanner as to
ensure a relatively honbgenous nmass. Placing of stone by methods which
tend to segregate the particle sizes within the bedding layer will not be
permtted. Any danage to the surface of the geotextile during placenent of
stone shall be repaired before proceeding with the work. Conpacti on of
material placed on the geotextile will not be required, but shall be
finished to present an adequately even surface, free from nounds or

Wi ndr ows.

.3 PLACEVENT OF RI PRAP

.3.1 Cener al

Ri prap shall be placed on the bedding | ayer specified in paragraph BEDD NG
MATERI AL within the limts shown on the contract draw ngs.

.3.2 Pl acenent

Ri prap shall be placed in such nanner as to produce a well graded nmass of
rock with the mninumpracticabl e percentage of voids, and shall be
constructed within the specified tolerances to the |lines and grades shown
on the drawings. Placenent shall begin at the bottomof the area to be
covered and continue up slope. Subsequent |oads of nmaterial shall be

pl aced agai nst previously placed material in such a nanner as to ensure a
rel atively honbgenous mass. A tolerance of plus or nmnus 6 inches fromthe
t hi ckness shown on the contract drawings will be allowed in the finished
riprap, except that either extreme of such tol erance shall not be
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conti nuous over an area greater than 200 square feet. The average

tol erance of the entire job shall have no nore than 50 percent of the

tol erance specified above. No stone shall be dropped through air froma
hei ght greater than 1 foot. The larger stones shall be well distributed
and the entire nass of stones in their final position shall be roughly
graded to conformto the gradation specified in paragraph R PRAP. The
finished riprap shall be free from objectionabl e pockets of snall stones
and clusters of larger stones. Placing riprap in layers will not be
permtted. Placing riprap by dunping into chutes or by sinilar nethods
likely to cause segregation of the various sizes will not be permtted.
Placing riprap by dunping it at the top of the slope and pushing it down
the slope will not be permtted. No equiprment shall be operated directly
on the conpleted stone protection system The desired distribution of the
various sizes of stones throughout the nmass shall be obtained by selective
| oadi ng of the material at the quarry or other source, by controlled
dunpi ng of successive |oads during final placing, or by other nethods of

pl acenent which will produce the specified results. Rear r angi ng of

i ndi vidual stones will be required to the extent necessary to obtain a

wel | -graded distribution of stone sizes as specified above. The Contractor
shall maintain the stone protection until accepted by the Contracting
Oficer and any material displaced by any cause shall be replaced at his
expense to the Iines and grades shown on the draw ngs.

3.4 GRADATI ON TEST METHOD FOR RI PRAP

a. Select a representative sanple (Note No. 1), weigh and dunp on hard
st and.

b. Select specific sizes (see exanple) on which to run "individua
wei ght larger than" test. (See Note No. 2). Procedure is simlar to
the standard aggregate gradation test for "individual weight retained"

c. Determne the |argest size stone in the sanple. (100 percent size)

d. Separate by "size larger than" the selected weights, starting with
the larger sizes. Use reference stones, with identified weights, for
visual conparison in separating the obviously "larger than" stones.
Stones that appear close to the specific weight nust be individually
wei ghed to deternine size grouping. Wigh each size group, either

i ndividually or cunul atively.

e. Paragraph d above will result in "individual weight retained"
figures. Calculate individual percent retained (heavier than),

cunul ative percent retained, and cunul ative percent passing (lighter
than). Plot percent passing, along with the specification curve on ENG
Form 4794-R

NOTE NO 1: Sanple Selection: The nost inportant

part of the test and the |east precise is the selection

of a representative sanple. No "standard" can be devi sed,;
| arger quarry run stone is best sanpled at the shot or
stockpile by given direction to the | oader; small graded
stone is best sanpled by random selection fromthe
transporting vehicles. |If possible, all parties should
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take part in the sanple selection and agree before the
sanple is run that the sanple is representative.

NOTE NO 2: Selection of Size for Separation: It is

qui te possible and accurate to run a gradation using

any conveni ent sizes for the separation, wthout reference
to the specifications. After the test is plotted on a
curve, then the gradation limts nay be plotted.

Overl apping gradations with this nethod are no probl em
However, it is usually nore convenient to select points
fromthe gradation limts, such as the mni num 50 percent
size, the mninum 15 percent size, and one or two

others, as separation points.For these types of stone
gradations the separation points need to be selected as the
smal | est size stone at each break in the gradation specified.
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GRADATI ON TEST DATA SHEET

Type of
Quarry St one Tested

Dat e of Test Testing Rate

TEST REPRESENTS

Contract No. District Tons

TOTAL

GRADATI ON

St one Si ze Wei ght I ndi vi dual Currul ati ve Speci fication
(1 bs) Ret ai ned % Ret ai ned % Ret. % Pass % Fi ner by wt
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
| Total Weight | | | | | |
| | | | | | |
| Max Si ze | |
| St one = | |
| | |
Remar ks

| certify that the above stone sanple is representative of the
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total tonnage covered by this test report.

Contractor Representative

Gover nment Representative

-- End of Section --
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