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PART 1 GENERAL

1.1 UNI T PRI CES

[Bedding][ and ]J[Filter] Layer(s)

.1 Paynment

.2 Measur enent

.3 Unit of Measure

[ Ri prap] [[Manufactured] Derrick Stone] [Capstone] [G aded
t one] [Stone] [Bedding/Mattress Stone] [Splash/Fill Stone]

PR RRR

.1 Paynment
.2 Measur enent
.3 Unit of Measure
[Concrete Grout for Grouted Stone Protection]
1 Paynment
.2 Measur enent
3 Unit of Measure
Beddi ng Sand
1 Payment
2 Measur enent
3 Unit of Measure
Revet nent Repairs
Earthwork, Small Repairs
2 Eart hwork, Large Repairs
3 Br eaki ng Qut Pavenent
4 Beddi ng St one
5
6
.7

el

[[5711 1-kg [125)[__ ]-Pound Stone] [[__ ] R prap]
[Gaded Stone ["A"] ["B"] ["C'1] [[_____ ] [Stone][Ri prap]],
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Il Repairs
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I
[Graded Stone ["A'] ["B"] ["C'1] [[_____ ] [Stone][Riprap]],

ge Repairs
. 8 St one Pl acenent Prem um
Rewor ki ng and Uilizing Existing Stone Materials
.1 Payment
.2 Measur ement
.3 Unit of Measure
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Bank Stabilization

1 Revet nent s

2 D kes

St andard Dr awi ngs

St one Protection

Ri prap

G aded Stone

Channel Protection
Shoreline Protection

STEM DESCRI PTI ON

1.
1.

Factors Used for Converting In-Place Volume to Wights
1 Revi si on of Bidding Schedule Quantities

2 Re-revision of Estinmated Quantities

Bul k Specific Gravity of Stone and Redesign

SUBM TTALS
QUALI TY ASSURANCE
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2
2.
2.3 Eval uati on and Acceptance of G out

St one
Gener al
Sour ces
Eval uati on Testing of Stone
[ Random Sanpl i ng
[Drop Test
Concrete Grout for Stone Protection]
Gener al
Concrete G out M xture Proportions

REGULATCORY REQUI REMENTS
CONSTRUCTI ON TOLERANCES

PRODUCTS

BEDDI NG MATERI AL

1
.2

Cener al
Mat eri al

FI LTER MATERI AL
[ BEDDI NG ] SAND [ FI LL] [ CUSHI ON LAYER]
STONE

10
11
12

.13

el
TOAWN P

N _——

Gener al
Eval uati on Testing of Stone
Quarry Operations
G adati on Test
Proportional Dinension Limtations
[ Ri prap] [ Stone] [ ] Stockpile
prap
i prap] [ St one] Pavi ng
Manuf actured] Derrick Stone
[Gout for Manufactured Derrick Stone
[ Epoxy Materials
[[Capstone] [and] [Derrick Stone]
Graded Stone "A"
G aded Stone "B"
G aded Stone "C'
57-kg 125- Pound Stone
[ Beddi ng/ Mattress] Stone
[ Cor e/ Under | ayer/ Scour] Stone
[ Arnmor/ Cover] Stone
Splash/Fill Stone
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.1 Cener al
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.12,

CONCRETE GROUT]

Cenentitious Materials
.1 Portl and Cenent
.2 Pozzol an

Aggregates for Concrete G out
Adm xt ures

Curing Materials

Wt er

Equi pnent
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EXECUTI ON

DEMONSTRATI ON SECTI ON

.1 Met hods and Equi prent
.2 Denpnstrati on Section Eval uation
.3 Rermoval of Denopnstration Section

BASE PREPARATI ON
PLACEMENT OF BEDDI NG LAYERS

21 Gener al
.2 Pl acenent of Bedding Material on Prepared Base

PLACEMENT OF FI LTER LAYERS

.1 Gener al
.2 [ Geotextile
.3 [Placement of [Filter Material] [Sand Cushion Layer] on

Geot extil e]

.4 Pl acenent of Filter Material on Prepared Base

PLACEMENT OF RI PRAP

.1 Cener al

Pl acenent
2.1 [ Above Water]
. 2.2 [ Under Water]
PLACEMENT OF GROUTED RI PRAP]
Cener al
Pl acenent
Grouting of Riprap
PLACEMENT OF RI PRAP PAVI NG STONE]

Pl acenent
PLACEMENT OF HAND- PLACED RI PRAP]
Gener al
Pl acement
PLACEMENT OF GROUTED HAND- PLACED RI PRAP]
Gener al
Pl acenent
Grouting of Hand-Pl aced R prap
[ PLACEMENT OF GROUTED RI PRAP PAVI NG
.1 Gener al
.2 Pl acement
.3 G outing of Riprap Paving
[ PLACEMENT OF [ DERRI CK STONE] [ AND] [ CAPSTONE] ]
.1 Cener al
.2 Pl acement
GROUTI NG OF STONE PROTECTI ON
.1 Pr oduci ng, Conveying and Pl aci ng of G out
12.

1.1 Pr oduci ng G out
.12.1.2 Preparation for Placing
.12.1.3 Conveyi ng and Pl aci ng
12.1. 4 Col d- Weat her Requi renents
1.5

Hot Weat her Requirenents
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3.13.5 Stone Fill Revetnment
3.13.5.1 Stone Fill
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3
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3.14.2 Constructi on Met hod
3.14.3 Pl acement

3.14. 4 St oner oot s

3.14.5 Juncti ons

.15 CAPOUT AND REI NFORCENMENT
3.15.1 Debri s Renoval

3.15.2 Constructi on Met hod
3.15.3 Pl acement

.16 STONE DI KE

3.16.1 Di ke Stone Pl acement
3.16.2 Pl acement Cont r ol

3.16.2.1 Al i gnnment Control
3.16.2.2 Di stance Control
3.16.2.3 Dept h Fi nder
3.16.2.4 Nonpermitted Devices
3.16.2.5 Skiff or Boat
3.16.3 Longi tudi nal Stone D ke Pl acenent

.17 CORRECTI VE EARTHWORK

3.17.1 Gradi ng

3.17.2 Excavati on

.18 BREAKI NG QUT PAVEMENT

3.18.1 Concrete Breakout

3.18.2 Asphal t Br eakout

3.18.3 Renoval of Drift and C earing
3.18.4 Preparation of Subgrade

.19 STONE WORK

3.19.1 Pl acenent

. 19.

3 1.1 Beddi ng Materi al

3.19.1.2 [ Ri prap] [Stone] Paving

3.19.1.3 Over bank Pavi ng

3.19.1.4 Stone Fills

3.19.1.5 Over bank Stone Spurs

3.19.1.6 St one Landward of an Cbstruction

. 20 Si_ E DRESSI NG AND [ RI PRAP] [ STONE] PAVI NG
3.20.1 Sl ope Dressing

3.20.1.1 Gener al
3.20.1.2 [ Regradi ng
3.20.1.3 Repairs

3.20.2 [ Ri prap] [Stone] Paving
3.20.2.1 Gener al
3.20.2.2 Strip Paving
3.20.2.3 Under wat er Pavi ng
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SECTION 35 31 19

STONE, CHANNEL, SHORELI NE/ COASTAL PROTECTI ON FOR STRUCTURES
01/ 08
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NOTE: This gui de specification covers the

requi renents for stone protection, including
foundation preparation, bedding |layers and filters,
for the slopes and bottom of channels, ditches,
structures, |ock approaches, etc.; constructing
trenchfill revetnent, bank paving, and outl et

drai ns; stone revetnent, stonefill dikes,
stoneroots, and junctions; constructing stone
capouts and revetnment reinforcing along the river
revetment repairs; shoreline/coastal protection

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Conment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnitted as
a Citeria Change Request (CCR)

This gui de specification includes the tailoring
options listed below Selection or deselection of a

tailoring option will include or exclude that option

in the section, but editing the resulting section to

fit the project is still required.
TAI OPT=STONE- PROT STONE PROTECTI ON FOR STRUCTURES
TAl  OPT=CHAN- PROT CHANNEL PROTECTI ON
TAl OPT=TRENCH TRENCHFI LL REVETMENT, BANK PAVI NG

AND OUTLET DRAI NS
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TAl OPT=STONE- REV STONE REVETMENT, STONEFI LL DI KES
STONEROOTS, AND JUNCTI ONS

TAl OPT=CAPOUT CAPQUT AND REI NFORCEMENT
TAI OPT=DI KE STONE DI KE
TAl OPT=REV- REP REVETMENT REPAI RS
TAl OPT=DI KE- REP DI KE REPAI RS
TAl OPT=PAVI NG Rl PRAP PAVI NG
TAI  OPT=SHORE- PROT SHORELI NE/ COASTAL PROTECTI ON

Tailoring tags should be sel ected based upon project
requirenents; i.e., if the proposed project requires
new di kes and repairs to existing dikes, three
tailoring options (TAI OPT=CHAN- PROT, TAI OPT=Dl KE
and TAlI OPT=DI KE- REP) should be selected. |If the
parent tailoring option (TAl OPT=CHAN PROT) is

om tted, sonme required paragraphs of the Guide
Specification will be omtted fromthe project
specification. The Designer should also edit the
title of this section to reflect appropriate project
requirenents

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

PART 1 GENERAL

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

NOTE: The EMs and ETLs referenced in this guide
specification can be found on the Internet at
http://ww. usace. arny. ml.inet/usace-docs.

To clarify the difference between Stone Protection
Channel Protection, and Shoreline Protection, the
followi ng definitions are provided. Stone
Protection is defined as a system which includes a

| ayer of bedding material or layers of filter
materi al beneath a layer or layers of riprap. Stone
protection is placed around structures in slack
water or within a dewatered site. Stone protection
may al so be used to protect channel banks when it is
placed in the dry or in slack water. Riprap is
defined as a material having a gradation band
simlar to those specified in EM 1110-2-1601

Chapter 3. Channel Protection is stone placed in a
current as revetnent, dikes, or slope paving wthout
the use of a separate layer of bedding or filter
material. In this type of environment, beddi ng sand
or geotextiles and materials with gradati on bands
with a top size of 150 nm (6 inches) will not stay
where placed. Shoreline Protection is defined as a
system of bedding or filter nmaterials and stone used
to protect coastlines of |akes and oceans and for
har bor protection

Grouted riprap should only be used when the quantity
of larger stone on a project is very snall and in a
noncritical area. Al so, grouted riprap should be
consi dered only when minor settlenent is expected in
the foundation, potential of undermining is very
low, and the density of the fill material is at a

m ni mum of 95 percent Standard Proctor. Additiona
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i nformation provided in ETL 1110-2-334.

EM 1110-2- 2302, Construction with Large Stone,
presents criteria and gives guidance for selection,
eval uation, and use of large-stone naterials in
construction. This docunment al so references other
EM s that have additional related guidance for the
protection design. One additional reference not
listed is EM 1110-2-1614, Design of Coasta

Revet nents, Seawal |s, and Bul kheads. However, the
quality criteria specified in this docunent was
based upon a limted review of criteria being used
by Corps. Quality criteria that is specified by a
District should be that which has been selected to
be used on its projects or criteria specified by a
Division to be used by the District to neet the
durability requirenments for the project being
construct ed.

"Riprap Quality Criteria in Standard Specification
and Engi neering and Gui dance", Rock for Erosion
Control, ASTM STP 1177; and TR-GL.-81-8, Eval uation
of Quality and Perfornmance of Stone as Riprap or
Arnor", both support the need to performfreeze-thaw
testing by COE CRD-C 144 instead of ASTM

procedures. Also, both indicate that soundness
tests and L. A. Abrasion tests are of limted use
when eval uating Ri prap and Arnor Stone.

EE R R R S I R R I R I R I R S R R R R S R R I R I R R R R R R

1.1 UNI T PRI CES

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

NOTE: |If Section 01 22 00.00 10 MEASUREMENT AND
PAYMENT is included in the project specifications,
this paragraph title (UNNT PRICES) should be del eted
fromthis section and the renmining appropriately
edi t ed subparagraphs bel ow should be inserted into
Section 01 22 00.00 10.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

1.1.1 [Bedding][ and ]J[Filter] Layer(s)
1.1.1.1 Payment

Paynment for gravel, crushed stone, and sand pl aced for beddi ng and/ or

filter material will be nade at the applicable contract unit prices for
[Sand "[ 1",]1[ and J[Gavel "[__ 1",]1[ and J[Filter Stone,] [Bedding
Stone]. Price(s) and paynent(s) shall include all costs of furnishing

haul i ng, placing and nmaintai ning the bedding and/or filter material unti

pl acenent of the riprap cover is conpleted and accepted. GCeotextiles used
as filters will be paid for in accordance with provisions of Section [

01 22 00.00 10 MEASUREMENT AND PAYMENT][31 05 22 GEOTEXTI LES USED AS
FILTERS]. Preparation of the base will not be paid for separately and al
costs incidental thereto shall be included in contract prices for other
items for which payment will be made. No paynment will be made for excess
thi ckness of bedding and/or filter material, nor for material required to
repl ace subgrade naterial |ost by rainwash, w nd erosion, overexcavation or
ot herw se.
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1.1.1.2 Measur ement

LR R R R R R R R R R EREEEEREEEREEEEEEEREEEEEEEEEEREEEEREEEEEEEEEEEEEEEEEEREEE RS

NOTE: Alternative 1.

R R R I R I R R I R R I R I I R I R R I S R R R R R I O

[[Gavel ,][ crushed stone,][ and sand] placed for bedding and/or filter

layers will be neasured for paynent by the ton (metric) ton. Quantities
wi |l be conmputed to the nearest whole ton. Gravel, crushed stone, and sand
wi Il be neasured for paynent, in the presence of the Contracting Oficer,

by wei ghi ng on approved, accurately calibrated scal es furnished by and at
the expense of the Contractor.[ The scales shall be capable of printing a
wei ght ticket including tine, date, truck number, and weight.] Weight
certificates furnished by a public weighmaster will be acceptable.] Submt
Wei gh Scale Certification and Certified Wight Scale Tickets as specified
in the Subm ttals paragraph.

EE IR R R R I I R R I I O R R R R Rk S R Sk I R I Rk I O R R I

NOTE: Alternate 2.

Rk Rk Sk R IR R Sk S kSR S A R S S S O o O Rk S O S R R o

[[Gavel ,][ crushed stone,][ and sand] placed for bedding and/or filter
layers will be nmeasured for paynment as the vol ume determ ned by nultiplying
the area[, as neasured in the field,] of the surface on which the gravel,
crushed stone, or sand is placed, by the thickness neasured perpendicul ar
to the surface of the gravel, crushed stone, or sand as di nensioned on the
contract drawings.] GCeotextiles used as filters will be neasured in
accordance with provisions of Section [01 22 00.00 10 MEASUREMENT AND
PAYMENT] [31 05 22 GEOTEXTILES USED AS FILTERS]. Preparation of the base
wi Il not be nmeasured for paynent.

1.1.1.3 Unit of Measure
Unit of neasure: [ton (netric)][cubic nmeter] [ton][cubic yard].

1.1.2 [Riprap] [[Manufactured] Derrick Stone] [Capstone] [ G aded Stone]
[ Stone] [Bedding/ Mattress Stone] [Splash/Fill Stone] [Arnor/Cover Stone]
[ Cor e/ Under | ayer/ Scour St one]

1.1.2.1 Paynment

EE R R R I R S I R R I I O R R R R O S R R R R R R I I O R R I

NOTE: Select the first optional paragraph for
Alternate 1; select the second optional paragraph
for Alternate 2a; select the |ast optional paragraph
for Alternate 2b.

EE R R R S I R R I R R R S R R R R R S R R I R I R R R R R R R R

[ Payment for [riprap] [and] [stone] satisfactorily placed will be made at
the applicable contract unit price for [M ] R ] Riprap,] [Gouted
M ] R ] Riprap,] [[Manufactured] Derrick Stone,] [and]

[ Capstone,] [Stone,] [Bedding/Mattress Stone,] [Splash/Fill Stone,]

[ Armor/ Cover Stone,] [ Core/Underlayer/Scour Stone]. Price(s) and

paynment (s) shall constitute full conpensation for furnishing, hauling,
handl i ng, placing, and maintaining the [riprap] [stone] until final
acceptance by the Governnent. [No separate paynment will be made for the
stockpiling of [riprap] [and] [stone], and all cost in connection with
stockpiling shall be included in the contract unit price for [riprap] [and]
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[stone].]]

[ Payment for [riprap] [and] [stone] satisfactorily placed will be made at
the applicable contract unit price for [M ] R ] Riprap,] [Gouted
M ] R ] Riprap,] [[Manufactured] Derrick Stone,] [Capstone,]

[ Stone,] [Bedding/ Mattress Stone,] [Splash/Fill Stone,] [Arnor/Cover
Stone,] [Corel/ Underlayer/ Scour Stone]. Price(s) and paynent(s) shal
constitute full conpensation for furnishing all plant, |abor, materials and
equi prrent and constructing the stone protection in the work as specified.

[ No separate paynent will be nade for the stockpiling of [riprap] [and]
[stone], and all cost in connection with stockpiling shall be included in
the contract unit price for [riprap] [and] [stone].]]

[ Payment for stone satisfactorily placed in constructing the [trenchfil
revetnment,] [stonefill dikes,] [stonefill revetnments and junctions,]
[excluding trenchfill revetnments, wap-around,] [dike capouts,]
[reinforcenents,] [bank paving,] and [outlet drains] will be nmade at the
contract unit price for [Gaded Stone ["A"] ["B"] [and/or] ["C'],

[57]1 ]-kg [125][__ ]-pound stone]. Price(s) and paynent(s) shal
constitute full conpensation for furnishing all plant, |abor, stone, and
performng all work necessary in placing the stone in constructing the
trenchfill revetnent, bank paving, and drainage structures as specified
herein or shown on the drawi ngs. Full paynent for stone will not be
permtted until trenchfill bank paving has been conpleted in a satisfactory
manner. Twenty (20) percent of the paynent for stone will be retained
until bank pavi ng has been conpleted in a satisfactory nmanner. ]

.1.2.2 Measur enment

EE R R R S I R I R I I R R S R R R R R R S R R I R I R R R R S R R R

NOTE: Alternative 1

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

[[Riprap] [Stone] will be neasured for paynent by the ton (netric) ton.
Quantities will be conmputed to the nearest whole ton.] [[R prap] [Stone]
wi |l be neasured for paynent, in the presence of the Contracting Oficer,
by wei ghi ng on approved, accurately calibrated scales furnished by and at
the expense of the Contractor.][ The scales shall be capable of printing a
wei ght ticket including tine, date, truck number, and weight.][ Weight
certificates furnished by a public weighmaster will be acceptable.]

EE R R R S I R I R I R I R S R R R R R O S R R I R R R R R S R R R R

NOTE: Alternative 2a

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

[[Riprap] [Stone] will be neasured for paynent as the volunme determ ned by
multiplying the area [, as neasured in the field,] of the surface on which
the [riprap] [stone] is placed, by the thickness of the [riprap] [stone]
nmeasur ed perpendi cul ar as di nensioned on the contract draw ngs.]

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

NOTE: Alternative 2b.

EE R R R S I R I R R I R S R I R R R S R I R I R R R R R S R R R O

[[Riprap] [and] [Stone] will be measured for paynment by the ton (netric) ton
as determned by [barge][vessel] displacenent, [certified railroad

wei ghts,] where direct placenment into structure(s) is practicable, or by

wei ghing by the truckl oad on approved scal es neeting the requirenments of

par agr aph TRUCKLQAD. ]
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a. Truckload. Each truck load will be weighed to the nearest 0.10 ton
(rmetric) 0.1 ton and the final quantity rounded to the nearest whole
ton. [Riprap] [and] [Stone] will be neasured for paynent by wei ghing
on approved scal es before being placed in the work. Scal es shall be of
sufficient length to permt sinultaneous weighing of all axle |oads and
shal | have an accuracy within 0.2 percent throughout the range of the
scal es. The scale's accuracy shall conformto the applicable

requi renents of NI ST HB 44 and shall be certified [by an acceptable
scal es conpany representative] [by an inspector of the State Inspection
Bureau charged with scales inspection within the state in which the
project is |located] prior to weighing any [riprap] [and] [stone].[ The
scal es shall be located at the site of work.][ The scales shall be
capabl e of printing a weight ticket including time, date, truck number,
and weight.][ If conmercial scales are readily available in close
proximty (within [ 1[16] kmr [ ][10] mles) of site of work,
docunentati on shall be subnmitted certifying that the scal es neet the
requi renents of the specification.][ Furnish the scales and wei gh the
[riprap] [and] [stone] in the presence of the Contracting O ficer,[ who
will read and record the weights thereof][ who will certify the
correctness thereof]].[ The Contracting Oficer may elect to accept
certified [railroad weights or] weight certificates furnished by a
public weighmaster in lieu of scale weights at the jobsite.][ Quarry

weights will not be accepted.] Scales will be checked and certified
before hauling [riprap] [and] [stone] [and after each [50 000]] ]
tons (netric) [50,000][ ] tons increment of [riprap][ and ][stone]

wei ghed under this contract].
b. [Barge][ or vessel] Load

(1) If delivered by [barge][ or vessel], [riprap][ and ][stone]
wi |l be neasured for paynent by the Contracting Oficer by weight
determ ned by [barge][vessel] displacenent. Furnish the
Contracting O ficer a [barge][vessel] displacenent table not |ess
than 10 work days prior to unloading the [riprap][ and ][stone]
fromany [barge][vessel]. Each table subnmtted shall show the
nane and/ or nunber of the [barge][vessel] owner, the name of the
fabricator, and the certification and date of certification of the
person or firmpreparing the table. Furnish with the [barge]
[vessel] displacenent tables a drawing or sketch of each

[ barge] [ vessel ], dinensioned in sufficient detail to permt
checki ng of the tables. The drawi ngs shall show, as a m ni num
the Iength, width, depth of the [barge][vessel], and di nensions of
the rake or rakes. Each such table shall have its accuracy
certified by a person or firm other than the Contractor
customarily performng this service. Each table submtted shal
contain, in parallel columms, the freeboard of the [barge][vessel]
in neters feet and tenths fromzero to the full depth of the

[ barge] [ vessel] and the correspondi ng gross di splacenent to the
nearest ton. Each [barge][vessel] shall be suitably marked with
[two] [three] displacenent gaging |ocations on each side near each
end of the [barge][vessel][ and two am dshi ps on opposite

si des]. Each gaging location shall be nmarked by a |ine

perpendi cular to the edge of the [barge][vessel], 100 nmr 4 inches
wi de and 300 nr 1 foot |long, on both the deck and side of the

[ barge][vessel][and two ami d ship on opposite sides].

[ Barges] [ Vessel s] with rakes shall have the di spl acenent gagi ng
lines placed at each corner of the box section between the rakes.
If a [barge][vessel] has a box end or ends, the gaging |ocations
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shal | be placed approximately 1200 nr 4 feet fromthe box end(s).
The freeboard will be neasured at the [four][six] gaging |ocations
and the displacenent determ ned by the use of "STANDARD

[ BARGE] [ VESSEL] TABLES' fromthe average of these neasurenents.
The di splacenment will be determ ned before and after being

unl oaded and the difference between these values shall be the
quantity delivered. Submit the Gaging Table Data as specified in
the Submittal s paragraph. [[Barges][Vessels] shall be | oaded so
that the readi ngs taken at the gaging | ocations do not vary nore
than 450 nmr 1.5 feet port to starboard fore and aft and do not
vary nmore than 150 nmr 0.5 feet port to starboard. |If such is not
the case, trimthe carrier by shifting the stone until this linit
is reached, before the neasurement will be accepted.][ The draft
shall be determi ned fromthe average of all six readings weighting
the readi ngs of the middl e gage at double those of the end gages.
(G + G + 2xG + 2xG, + G; + G) divided by 8 = average draft.][
Al'l carriers used in transporting stone shall be free of |eaks
such as would render accurate gauging difficult. Facilities for

i nspecting the hold of each carrier to deternine whether |eakage
is occurring shall be provided. Each carrier shall also be
provided with adequate punping facilities, and if water is found
to be accurmulating in the hold, the carrier shall be punped dry
bef ore each gagi ng, both before and after unloading.] [Lightening
by punping or by transfer of crew or supplies will not be
permitted while stone is being transferred.] [Rejected [riprap]
[stone] [__ ] and unacceptable nmaterial shall be |left aboard the
[ barge][vessel] until after the final readi ngs have been taken.]

(2) [If [barge][vessel] tables are furnished for fresh water and
if it is believed that [barge][vessel] displacenent neasurenents
made within the contract limts of the work are being taken in
water that has salinity, the Contractor has the option of
obt ai ni ng wat er sanples and deternining densities or unit weights
of these sanples. These water sanples shall be taken in
accordance with ASTM D 3370 (Practice A - Grab Sanpl es) at depths
of 1200 and 2400 mm 4 and 8 feet in the area where neasurenents
are nade. Water sanpling shall be perforned when the

[ barges][vessel s] are nmeasured for quantities, both when fully

| oaded and when enpty. Take water sanples, as w tnessed by the
Contracting O ficer, with the use of "Polypro" 2000 m water
sanpler, or equal. Densities shall be determ ned as specified in
ASTM D 1429 (Method D Hydroneter Method). Testing shall be done
for the Contractor by a certified testing |aboratory, and test
results certified by the |laboratory. After review and approval of
the test results by the Contracting Oficer, the average of the
densities obtained at 1200 and 2400 nmr 4 and 8 feet will be used
as the suitable salt water conversion factor. In al

cal cul ations, the unit weight of 1000 kN 62. 4 pounds per cubic
foot will be used for fresh water.]

c. Stockpiled [Riprap] [Stone] [____]. If the Contractor elects to
stockpile [riprap] [stone] [ ] [on the worksite] [or] [offsite],
the [riprap] [stone] | ] shall be weighed i medi ately before

pl acenent by [either][the] method described above. [[Riprap] [Stone]

[ ] placed in tenporary storage on the worksite as specified in
par agr aph WORKSI TE STOCKPILE wi |l not be required to be re-wei ghed
prior to placenent.] [If the [barge][vessel] displacenment nmethod is
el ected, a mninmumof [one-third the total naxi mum di spl acenent of the
[ barge][vessel]] | 1[500] tons (netric) [ 1[500] tons of
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[riprap] [stone] | ] is required on each [barge][vessel].]

(1) Deternination of Excess Stone. All stone outside the limts
and tol erances of the cross sections of the structure, except
variations so nminor as not to be neasurable, will be deducted from
the quantity of new stone for which paynment is to be nade. Wi ght
of excess stone will be deternmined fromthe cross sections
obt ai ned by the nmethod provided for in paragraph FI NAL SURVEYS, on
the basis that the cubic neters feet of volunme (including voids)
for each type of stone, as listed in the Table in paragraph
FACTORS USED FOR CONVERTI NG I N PLACE VOLUVE TO WEIGHT, is equal to
one ton (netric) or 1000 kg one ton or 2,000 pounds for the bul k
specific gravity and percentage of voids shown. If the bulk
specific gravity of the stone furnished or the percentage of voids
is other than as listed below, the cubic neters feet of volume
equal i ng 1000 kg 2, 000 pounds shall be reconputed as described in
par agraph REVI SI ONS OF BI DDI NG SCHEDULE QUANTI TI ES. Shoul d any
excess stone be discl osed above the tolerance line as defined in
par agraph TOLERANCES, its volume will be conputed by the average
end area nethod, based upon the cross section in the follow ng
manner. The average end area of excess stone above the tol erance
line for two (2) successive cross sections, nultiplied by the

di stance between the cross sections will be accepted as the
volunme. [The Contractor will not be required to renove such
excess stone and deductions for the weights thereof will be nade
fromcontract paynents for new stone. ]In addition to the above,
stone, which has been delivered to the site and has been | ost or
wast ed or otherwi se not properly incorporated into the fina
required work, shall be deducted fromthe quantity for which
paynent is to be nade

(2) Final Surveys. Survey work and nmeasurenents required for
determ nati on of excess volune conputations for stone materials
shal | be perforned in the presence of the Contracting Oficer
Notify the Contracting Oficer not |ess than 3 days in advance of
each survey.[ In the event of unavailability of the Contracting
Oficer, performthe survey and certify to the Contracting Oficer
that it conplies with the specifications.] Cross section surveys
shal | be taken perpendicular to the axis of the structures.

El evati ons and soundi ngs shall be taken on lines [8][__ ] m
[250 ] feet apart neasuring along the structure reference
line, with the readings at 1.5-neter 5-foot intervals and at
breaks in the grade along the line. Oher survey intervals and
readi ngs may be used if deened appropriate or advisable by the
Governnment's on-site representative. Additional cross sections,
el evations, and soundings may be taken if detern ned necessary by
the Governnent's on-site representative. Determnation of
quantities will be made by the Government's on-site representative
and havi ng once been nade, will not reopen, except on evidence of
col lusion, fraud or obvious error. Prior to perform ng any work
under this Section, coordinate all operations with the
Governnent's on-site representative so that excess vol une surveys
will be nade at the appropriate tine. The surveys nade under

par agr aph CHECK SURVERYS may be used when deened appropriate by
the Governnment's on-site representative, as part of the surveys
required herein. Stone quantity conmputations shall be based
entirely upon weights of new stone as determined fromcarrier

di spl acenent or certified scale weight tickets. [Existing stone
placed in lieu of new stone fromoff-site sources is excluded from
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nmeasur enent and paynent. ]
.1.2.3 Unit of Measure
Unit of neasure: [ton (netric)][cubic nmeter] [ton][cubic yard].
.1.3 [Concrete Grout for Grouted Stone Protection]
.1.3.1 Paynment
Paynment will be made for cost associated with concrete grout for grouted
stone protection, which includes full conpensation for furnishing al
pl ant, labor, material, equipnment and other itenms necessary and incidenta
to the completion of the work.
.1.3.2 Measur enment
Concrete grout for grouted stone protection will be nmeasured for paynent
based upon the volune determined fromthe cal cul ated batch volunme and the
nunber of m xed batches delivered to the site and acceptably placed in the
wor K.
.1.3.3 Unit of Measure
Unit of Measure: cubic nmeter cubic yard.
1.4 Beddi ng Sand
.1.4.1 Payment
Paynment for bedding sand will be made at the contract unit price for
"Beddi ng Sand" and shall constitute full conpensation for material and
pl acement of bedding sand in constructing drai nage structures as specified
her ei n.
.1.4.2 Measur enent
Beddi ng sand shall be neasured for paynent by the ton (netric) ton of sand
satisfactorily in-place in accordance with the requirements for stone
neasur enment in paragraph STONE
.1.4.3 Unit of Measure
Unit of neasure: ton (nmetric) ton.
.1.5 Revet nent Repairs

.1.5.1 Earthwork, Small Repairs

When | ess than 8000 cubic neters 10,000 cubic yards of earthwork is
specified, the earthwork shall be considered Earthwork, Small Repairs.

a. Paynent will be nade for costs associated with gradi ng and
excavation, which includes furnishing all equipnment, |abor and
materials, and performng all clearing, except range clearing, drift
renoval and di sposal of debris; grading and excavation; disposal of
material from gradi ng, whether or not used for fill; dressing; and all
ot her operations incidental thereto.
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b. Earthwork, Small Repairs will be neasured for paynment based upon
on-site surveys, taken under the direction of the CGovernnent
Representative, of the required grading or excavation areas prior to
conmencenent and on-site surveys taken after conpletion of the work.
Al quantities renoved will be determ ned fromthese surveys conputed
to the nearest cubic nmeter yard.

c. Unit of neasure: cubic neter yard.

1.1.5.2 Earthwork, Large Repairs

1

When 8000 cubic neters 10,000 cubic yards or nore of earthwork is
specified, the earthwork shall be considered Earthwork, Large Repairs.

1

1

5.

5.

a. Paynent will be nade for costs associated wi th gradi ng and
excavation, which includes furnishing all equipnent, |abor and
materials, and perfornmng all clearing, except range clearing, drift
renoval and di sposal of debris; grading and excavation; disposal of
material from gradi ng, whether or not used for fill; dressing; and all
ot her operations incidental thereto.

b. Earthwork, Large Repairs will be neasured for paynent based upon
on-site surveys, taken under the direction of the Governnent
Representative, of the required grading or excavation areas prior to
commencenent and after conpletion of the work. All quantities renoved
will be determ ned fromthese surveys conputed to the nearest cubic
neter yard

c. Unit of neasure: cubic neter yard.
3 Br eaki ng Qut Pavenent

a. Paynent will be nade for costs associated with breaking out asphalt
and/ or concrete pavenent, which includes furnishing all naterial

equi pnment and | abor for breaki ng out pavenent, breaking concrete or
asphalt into the required sizes, and using the broken pavenent as fil
where required, disposing of any excess material, and perform ng al
work incidental thereto. No paynent will be nmade for breakout in those
areas where only restoration or dressing of subgrade is necessary.

b. Breaking Qut Pavenent will be neasured for paynment based upon the
nunber of square nmeters feet broken out, computed to the nearest 1/10
square neter 1/100 square foot.

c. Unit of neasure: square neter feet.
4 Beddi ng St one

a. Paynent will be made for costs associated with Beddi ng Stone
satisfactorily placed, which includes furnishing all nmateria

equi prent, and | abor; placing the stone, including overbank paving and
stone fills; dressing of subgrade; and perform ng other work incidenta
t hereto, except that stone used in overbank paving, overbank stone
spur, or stone |landward of an obstruction will be paid for under pay
item"Stone Placenment Premiuni.

b. Bedding Stone will be neasured for paynment based upon the
guantities of stone satisfactorily placed.
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c. Unit of neasure: ton (metric) ton.

1.1.5.5 [[57]1 1-kg [125] [ ]-Pound Stone] [] ] Riprap]
a. [Paynment will be nade for costs associated with [57]] ]1-kg
[125] [ ]-Pound Stone] [][ ] Riprap] satisfactorily placed, which

.5

i ncludes furnishing all material, equipnent, and | abor; placing the
stone, including overbank paving and stone fills; dressing of subgrade;
and perform ng other work incidental thereto, except that stone used in
over bank pavi ng, overbank stone spur, or stone |landward of an
obstruction will be paid for under pay item "Stone Placenent Prem unf

b. [[57]] 1-kg [125] [ ]-Pound stone] [][ ] Riprap] will be
nmeasured for paynment based upon the quantities of stone satisfactorily
pl aced.

c. Unit of neasure: ton (nmetric) ton.

.6 [Gaded Stone ["A"] ["B"] ["C']] [I ] [Stone][Ri prap]], Snul

a. Paynent will be nade for costs associated with [Graded Stone ["A"]
["B"] ["C'1] II ] [Stone][Riprap]], Snall Repairs, satisfactorily
pl aced, which includes furnishing all material, equipnment, and | abor

pl aci ng the stone, including overbank paving and stone fills; dressing
of subgrade; and perform ng other work incidental thereto, except that
stone used in overbank paving, overbank stone spur, or stone |andward
of an obstruction will be paid for under pay item"Stone Pl acenent
Prem unt'.

b. [Gaded Stone ["A"] ["B"] ["C']] [I ] [Stone][Riprap]], Snal
Repairs, will be nmeasured for paynent based upon the quantities of
stone satisfactorily placed.

c. Unit of neasure: ton (nmetric) ton.

.7 [Gaded Stone ["A"] ["B"] ["C']] [I ] [Stone][Ri prap]], Large

a. Paynent will be nade for costs associated with [Graded Stone ["A"]
["B"] ["C'1] II ] [Stone][Riprap]], Large Repairs, satisfactorily
pl aced, which includes furnishing all material, equipnment, and | abor

pl aci ng the stone, including overbank paving and stone fills; dressing
of subgrade; and perform ng other work incidental thereto, except that
stone used in overbank paving, overbank stone spur, or stone |andward
of an obstruction will be paid for under pay item"Stone Pl acenent
Prem uni'.

b. [Graded Stone ["A'] ["B"] ["C']] [I ] [Stone][Ri prap]], Large
Repairs, will be nmeasured for paynent based upon the quantities of
stone satisfactorily placed.

c. Unit of neasure: ton (nmetric) ton.

.8 St one Pl acenment Prem um

a. A premum paynent will be nade for costs associated with [ Crushed
Stone] [[57]1] 1-kg [125] ] ]-Pound] [Ri prap][Stone][ G aded Stone
A, Snmall Repairs][G aded Stone A, Large Repairs] satisfactorily placed
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1

1

1

i n overbank paving, overbank stone spur, or stone |landward of an
obstruction satisfactorily constructed or repaired, which includes
furnishing all material, equipnment, and |abor; preparing the subgrade;
haul i ng or rehandling stone; shaping spurs to the |ines and grades
specified; and perform ng other work incidental thereto.

b. Stone Placenent Premiumw || be neasured for paynent based upon the
quantities of stone satisfactorily placed.

c. Unit of nmeasure: ton (netric) ton

1.6 Rewor ki ng and Wilizing Existing Stone Materials

.1.6.1 Payment

Payment for reworking existing stone materials and utilizing existing stone
inlieu of required naterials fromoff-site sources will be paid for
separately fromconstruction utilizing materials obtained fromoff-site
sources. [Specifications pertaining to construction with existing onsite
materials are included in Section 31 00 00 EARTHWORK for Site Preparation.]

.1.6.2 Measur enent

Rewor ki ng and Wilizing Existing Stone Materials will be neasured for
paynent based upon [ ][[cubic][square] neters [cubic yards][square feet]
of surface area of existing protection].

.1.6.3 Unit of Measure

Unit of neasure: [ton (netric)][square neter] [ton][square foot].

2 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RI D outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.
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ACl | NTERNATI ONAL ( ACI)

ACl 305R

(1999; Errata 2006) Hot Wat her Concreting

ASTM | NTERNATI ONAL (ASTM

ASTM C 127

ASTM C 136

ASTM C 143/ C 143M

ASTM C 150/ C 150M

ASTM C 171

ASTM C 172

ASTM C 231

ASTM C 260

ASTM C 295

ASTM C 309

ASTM C 31/ C 31M

ASTM C 33/ C 33M

ASTM C 39/ C 39M

ASTM C 494/ C 494M

ASTM C 618

ASTM C 685/ C 685M

(2007) Standard Test Method for Density,
Rel ative Density (Specific Gavity), and
Absor ption of Coarse Aggregate

(2006) Standard Test Method for Sieve
Anal ysis of Fine and Coarse Aggregates

(2009) Standard Test Method for Slump of
Hydraul i c- Cenment Concrete

(2009) Standard Specification for Portland
Cenment

(2007) Standard Specification for Sheet
Materials for Curing Concrete

(2008) Standard Practice for Sanpling
Freshly M xed Concrete

(2009a) Standard Test Method for Air
Content of Freshly Mxed Concrete by the
Pressure Method

(2006) Standard Specification for
Air-Entraining Adm xtures for Concrete

(2008) Petrographi c Exam nation of
Aggregates for Concrete

(2007) Standard Specification for Liquid
Menmbr ane- For mi ng Conpounds for Curing
Concrete

(2009) Standard Practice for Mking and
Curing Concrete Test Specinens in the Field

(2008) Standard Specification for Concrete
Aggr egat es

(2005e1e2) Standard Test Method for
Conpressive Strength of Cylindrical
Concrete Speci nens

(2008a) Standard Specification for
Chem cal Adm xtures for Concrete

(2008a) Standard Specification for Coal
Fl'y Ash and Raw or Cal ci ned Natural
Pozzol an for Use in Concrete

(2007) Concrete Made by Vol unetric
Bat chi ng and Conti nuous M xi ng
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

NI ST

C 881/ C 881M

C 94/ C 94M

D 1429

D 2487

D 3370

D 3740

D 4791

D 4992

D 5312

D 5313

D 5519

D 75/ D 75M

(2002) Standard Specification for
Epoxy- Resi n- Base Bondi ng Systens for
Concrete

(2009) Standard Specification for
Ready- M xed Concrete

(2008) Specific Gravity of Water and Brine

(2006el1) Soils for Engi neering Purposes
(Unified Soil Cassification Systen)

(2008) Sanpling Water from O osed Conduits

(2008) M ni mum Requi renments for Agencies
Engaged in the Testing and/or |nspection
of Soil and Rock as Used in Engineering
Desi gn and Construction

(2005e1) Flat Particles, Elongated
Particles, or Flat and El ongated Particles
i n Coarse Aggregate

(2007) Evaluation of Rock to be Used for
Er osi on Control

(2004) Evaluation of Durability of Rock
for Erosion Control Under Freezing and
Thawi ng Condi tions

(2004) Evaluation of Durability of Rock
for Erosion Control Under Wetting and
Dryi ng Conditions

(2007) Particle Size Analysis of Natural
and Man-Made Riprap Materials

(2009) Standard Practice for Sanpling
Aggr egat es

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)

HB 44

(2007) NI ST Handbook 44: Specifications,
Tol erances, and ot her Techni cal

Requi rements for Wi ghing and Measuri ng
Devi ces

U S. ARW CORPS OF ENG NEERS (USACE)

CCE CRD-C 144

CCE CRD-C 148

CCE CRD-C 169

(1992) Standard Test Method for Resistance
of Rock to Freezing and Thaw ng

(1969) Method of Testing Stone for
Expansi ve Breakdown on Soaking in Ethyl ene
d ycol

(1997) Standard Test Method for Resistance
of Rock to Wetting and Drying
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CCE CRD-C 400 (1963) Requirenments for Water for Use in
M xi ng or Curing Concrete

EM 1110-2- 1601 (1994; Change 1) Hydraulic Design of Flood
Control Channel s

EM 1110- 2- 1906 (1970; Change 1 and 2) Laboratory Soils
Testi ng

.3 DEFI NI TI ONS
.3.1 Bank Stabilization

Thi s paragraph explains certain term nol ogy which is comopn to construction
of bank stabilization work on the [__ ] and which may not be self

expl anatory in the subsequent applicable provisions of the technical
specifications and on the draw ngs.

.3.1.1 Revet nent s

The term"revetment” applies to various types of stabilization structures
that are constructed along the river approximately parallel to the
current. The revetnents are constructed of stone or piling.

.3.1.2 Di kes

The term "di ke" applies to the types of stabilization structures that are
constructed along the river at an angle to the current. The dikes are
constructed of stone or piling.

. 3.2 St andard Drawi ngs

Details of various types of structures in general use on the [__
shown on standard drawi ngs formng a part of these specifications.

.3.3 St one Protection

Stone Protection is defined as a systemwhich includes a | ayer of bedding
material or layers of filter material beneath a layer or |ayers of riprap.
Stone protection is placed around structures in slack water or within a
dewatered site. Stone protection may al so be used to protect channel banks
when it is placed in the dry or in slack water.

.3.4 Ri prap

Riprap is defined as a material having a gradation band simlar to those
specified in EM 1110-2-1601, Chapter 3, uniformgraded material. Riprap is
normal |y produced by nechani cal nethods, with a jaw crusher and grizzly
after the stone has been mned by blasting in a quarry. Riprap gradations
have a maxi mumtop size of 3.5 tons.

.3.5 Graded Stone

Graded Stone is defined as material with gradations that are produced by
the mining technique and m ninal additional processing other than the use
of a skeleton bucket or a bar grizzly. The gradation band have nore fines
than riprap and have gradations with top size up to 3.5 tons and coul d be
classified as being well graded.
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1.3.6 Channel Protection

Channel protection is stone placed in a current as revetnent, dikes, or
sl ope paving without the use of a separate |ayer of bedding or filter
material. |In this type of environnent, bedding sand or geotextiles and
materials with gradation bands with a top size of 150 mm (6 inches) wll
not stay where placed.

1.3.7 Shoreline Protection

Shoreline Protection is defined as a system of bedding or filter materials
and stone used to protect coastlines of |akes and oceans and for harbor
protection.

1.4 SYSTEM DESCRI PTI ON

1.4.1 Factors Used for Converting In-Place Volune to Wi ghts

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

NOTE: Insert values fromthe design report in the
foll owi ng table.

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

The followi ng factors were used in converting the in-place volune to the
quantities shown in the BI DD NG SCHEDULE

BULK SPECI FIC | PERCENT | CUBI C METERSFEET OF VOLUME PER METRI C
STONE GRAVITY | VODS TON | NCLUDI NG COMPENSATI ON VO DS ( For
MATERI AL ( SSD) Excess Quantity Cal cul ati ons)

Mattress (1 1 [

Beddi ng (1 | [—_1 (]

Cor e [ 1 |1 [

Underlayer | [___ ] |[____] [

Cover [T |1 ]

Ar nor [T |1 [ 1]

Ri prap (1 | [—_1 (]

Scour (1 1 [

Fill (1 | [—_1 (]

1.4.1.1 Revi si on of Bidding Schedule Quantities

The estimated quantities of stone listed in the Bl DDI NG SCHEDULE wer e
comput ed on the basis of stone having a percentage of voids and a bul k
specific gravity (saturated surface dry (SSD) basis) as shown in the above
tabl e based on water having a unit weight of 1000 kg per cubic neter 62.4
pounds per cubic foot. Wen the bulk specific gravity (SSD) of the stone
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to be used in the work is other than that shown in the above table, the
estimated quantities will be revised by nmultiplying themby the fraction
whi ch results when the bulk specific gravity (SSD) of the stone furnished
is divided by the value shown in the above table for each respective stone
gradation. Revision for the percentage of voids will |ikew se be nade.
The Contracting Officer will issue a nodification to the contract in
accordance with the Contract C ause, CHANGES, in Section 00 41 00 CONTRACT
CLAUSES to adjust the estimated quantities in the BIDDI NG SCHEDULE. The
revised quantities will then be the quantities fromwhich the all owable
fifteen percent (15% variation in estimated quantity, for paynent
purposes, will be deternmined as defined in Contract C ause, VAR ATIONS I N
ESTI MATED QUANTITIES, in Section 00 41 00 CONTRACT CLAUSES.

.4.1.2 Re-revision of Estinmated Quantities

If during the progress of the work it is determned that the delivered
stone actually placed has a percentage of voids or a bulk specific gravity
range different fromthat on which the Bl DDI NG SCHEDULE i s based, the

Bl DDI NG SCHEDULE wi Il be further revised in accordance w th paragraph
REVI SI ON OF Bl DDI NG SCHEDULE QUANTI TI ES.

.4.2 Bul k Specific Gravity of Stone and Redesign

If the Contractor, after award of the contract, requests approval of stone
froma source(s) which has a range of bulk specific gravity (SSD), whose
[imts are | ower or higher than the specified design range of [2.5 to 2.9]
[ ] as specified in paragraph MATERI AL QUALI TY, consideration will be
given to revising the project design through nodification of the design
range under the foll owi ng conditions:

a. The nodification of the specified design range will result in a
savings to the Government. Such savings shall not be subject to
Contract O ause VALUE ENG NEERI NG CONSTRUCTI ON of Section 00 41 00
CONTRACT CLAUSES.

b. Only one (1) such proposal for nodification will be allowed. In
addition, the required conpletion tine shall not be extended nore than
[thirty (30] [ ] cal endar days as a result of redesign for any

reason, including acts of the CGovernnent.

c. The nodified design range of bulk specific gravity (SSD) to be used

shall not have a lower limt of less than [2.30] | ] nor higher
than [3.50] [ ].

d. The stone sections of the required structure are to be redesigned
by the Governnent. Such redesign will be based upon the Contractor's
proposed nodi fications to the specified design range of bulk specific
gravity (SSD) and will include any required revisions to allowable
tolerances. Only one such redesign will be made. A charge of [$5, 000]
[$ ] will be assessed the Contractor whether the redesign is used
or not.

(1) The above redesign will be nade upon witten request fromthe
Contractor. The request shall state the proposed nodified design
range of bulk specific gravity (SSD). Wth the request, subnit
records of |aboratory tests perfornmed on the proposed stone
source(s) indicating the range of bulk specific gravity (SSD) of
the stone source(s). The laboratory tests shall have been
perfornmed by a Governnent validated comercial |aboratory.
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(2) The CGovernnent shall be allowed a period of [twenty-one (21)]
[ ] cal endar days after receipt of the request to nake the
redesign. The redesign will be nade based upon the lower limt of
t he proposed nodi fied design range of bulk specific gravity (SSD)
furni shed.

(3) Upon conpletion, redesign will be furnished to the

Contractor, including revised estimated quantities for the Bl DD NG
SCHEDULE, based upon the average bul k specific gravity (SSD) of

t he proposed nodified design.

(4) Upon receipt of the redesign, the Contractor shall nake a
proposal to nodify the all owabl e range.

e. Any proposal to nodify the specified design range shall be
submtted within fifteen (15) cal endar days after receipt of the
CGovernment's redesign and shall include a statenment as to the savings
which will result fromthe nodification. |If a formal proposal is not
submitted within the time limt, the work shall be performed in
accordance with the specified design, in which case the Contractor
shall not be allowed to use stone having a bulk specific gravity (SSD)
| ess than the specified design range.

f. The statement of savings shall be in the formof a proposed revised
Bl DDI NG SCHEDULE showi ng unchanged unit prices for the revised
guantities.

g. |If the Contractor elects to performthe work in accordance with the
redesign, the estinated quantities to be shown in the BI DD NG SCHEDULE
will be the quantities derived fromthe CGovernment's redesign. See the

above paragraph REVI SI ON OF Bl DDI NG SCHEDULE QUANTI TI ES.

SUBM TTALS

EE R R R S I R R R I R I O R R R S R I R S R R I R R R R R R R O

NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Submittals should be kept
to the mininmumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
subnmittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnittal tags may be used following the "G
designation to indicate the approving authori ty
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
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District OOfice); "AO" for Area Ofice; "RO' for
Resident Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation followi ng the "G'
designation identifies the office that will review the submttal for the
CGovernment.] The follow ng shall be submitted in accordance with Section
01 33 00 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Riprap[; C[; G [
Filter Material[; G[; G [_____ 11
Bedding Material[; C[; G [_____ 1]

The source for materials used in riprap[,][ and] [filter][,]I
and] [bedding].

Ready- M xed Concrete G out

A delivery ticket for each batch delivered to the jobsite, when
ready-m xed grout is furnished. The ticket shall show the total
wei ght in kg pounds of cenent, water, and fine and coarse
aggregate, anount(s) of admi xture(s), tine of |oading, and the
revol ution counter reading at the tine of batching.
Conveyi ng and Pl aci ng

The net hods and equi pnent for transporting, handling,
depositing, and consolidating the grout prior to first grout
pl acenent .

Adm xtures
Curing Materials

Manufacturers' literature for the concrete adm xtures and curing
materi al s.

Bat chi ng and M xi ng Equi pnent

Manuf acturers' data on the concrete grout batching and m xing
equi prent .

Gagi ng Tabl e Data

St one hauling vessel gaging tables[ and a copy of the data and
cal cul ations used for the preparation of the tables].

[ Manuf actured Derrick Stone[; CG[; G [___ 1]
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The design of the shapes prior to commencing their manufacture.]
[Concrete Grout M xture Proportions[; C[; G [

[ The mi xture proportions that will produce grout of the
qualities required, ten days prior to placenent.] [Gout mxture
proportions for grouting manufactured derrick stone.]]

Bul k Specific Gravity of Stone and Redesign[; Cl[; G [___ 11

A formal proposal to performthe work in accordance with the
redesign, within fifteen (15) cal endar days after receipt of the
CGovernnent's redesign; if the Contractor proposes to utilize stone
having a specific gravity outside of the specific design range,
and as a result thereof, the CGovernnent provides the Contractor
with a redesign. The subnmittal shall include a statenent of the
direct savings to the Governnent and a tabulation in the formof a
revi sed Bl DDI NG SCHEDULE showi ng unchanged unit prices for the
revi sed quantities.

SD- 04 Sanpl es
Stone[; C[; G [

Sui tabl e stone sanples prior to delivery of any such material to
the worksite if stone is not fromone of the stone sources |isted
at the end of this section.

SD- 06 Test Reports
Gradation Test[; C[; G [____ 1]

The gradation tests using the GRADATI ON TEST DATA SHEET encl osed
at end of this section for riprap or stone.

[ Eval uati on Testing of Stone[; C[; G [

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

NOTE: Delete this submittal if evaluation testing
of stone will be perfornmed by the Governnent at a
Gover nnent Laboratory.

EE R R R S I R I R I R I R S R R R R R O S R R I R R R R R S R R R R

A copy of the | aboratory inspection report along with actions
taken to correct deficiencies and a copy of the test reports,
prior to delivery of such material to the worksite; since quality
test on the stone in accordance with PART 2 paragraph EVALUATI ON
TESTING OF STONE is the responsibility of the Contractor.]

[ Beddi ng Materi al

Test reports attesting that the [bedding material] [,] [and]
[filter material] neet specified requirenments.]

Bul k Specific Gavity
At least [120][__ ] cal endar days in advance of shipnent of

stone to the work site, a copy of bulk specific gravity test
results for each gradation range of stone proposed to be
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furni shed. The information shall be furnished prior to
preparati on of pre-production denonstration stockpiles.

SD-07 Certificates

St one
[ Beddi ng Materi al ]
[Filter Material]

Certificates of conpliance attesting that the materials neet
specification requirenents.

Laboratory[; CGI[; G [____ 11

A copy of the docunents, provided by the Materials Testing
Center (MIC) at CEWES[ or other governnental agency], that
validates that the |aboratory can performthe required tests. The
i ndividual tests shall be listed for which the validation covers
along with the date of the inspection

Wei gh Scale Certification

A copy of the certification fromthe regul ation agency attesting
to the scale's accuracy.

Certified Weight Scale Tickets
A copy of each certified weight scale ticket [
day(s) after weighing.

1.6 QUALI TY ASSURANCE

1.6.1 St one

EE R R R S I R R R I O I R R R R I O S R R I R R R R R R R R O

NOTE: For contracts having a short duration or
awarded for energency repair, there will be
insufficient tine to allow a Contractor to propose
an unlisted source and have it evaluated; therefore,
t he bracketed sentences in paragraph STONE
subpar agr aphs SOURCES and EVALUATI ON TESTI NG shoul d
be del et ed.

EE R R R I R S I R R I I O R R R R O S R R R R R R I I O R R I

1.6.1.1 CGener a

Al'l stone shall be durable material as approved by the Contracting O ficer.
[ Sel ected stone fromthe required excavation may be used if it satisfies
all requirenments as to quality and dinmensions.] [ln case an unlisted
source is to be used, show that an adequate quantity of material is
avai l abl e and provide quality test data.] Stone shall be of a suitable
quality to ensure permanence in the structure and in the climate in which
it is to be used. It shall be free fromcracks, blast fractures, bedding,
seanms and other defects that would tend to increase its deterioration from
natural causes. [Inspections for cracks, fractures, seans and defects
shal | be nade by visual exam nation. If, by visual examination, it is
determ ned that [10][20] percent or more of the stone produced contains
hairline cracks, then all stone produced by the neans and neasures which
caused the fractures shall be rejected.] A hairline crack that is defined
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as being detrinmental shall have a mininumw dth of 0.1 mm 4 nmi|l and shal
be continuous for one-third the dimension of at |east two sides of the
stone. [The stone shall be clean and reasonably free fromsoil, quarry
fines, and shall contain no refuse.] [The stone shall be clean and
adequately free fromall foreign matter. Any foreign material adhering to
or conbined with the stone as a result of stockpiling shall be renoved
prior to placenent.]

1.6.1.2 Sour ces

EE R R R S I R R I R I R S R R R R O S R R R I R I R R S R R R R R O

NOTE: A special test that could be used to evaluate
t he abrasion resistance of the riprap is COE CRD-C
63, Abrasion-Erosion Resistance of Concrete. Assune
that an Abrasion-Erosion Loss, % by Mass of
approximately 4 is equal to an L. A Abrasion of 20%
for a chert aggregate, and 8 is equal to an L. A

Abr asi on of 20%for |inestone.

The nunber of work days specified in this paragraph
are based on the assunption that to tentatively
approve the use of a source under a single contract
requires data for unit weight, absorption, and
petrographic analysis of the stone. A nininmmof 80
wor k days woul d be required to have avail abl e data
fromthe freeze and thawing test. Arrangenents need
to be nade with the testing | aboratory when notice
is given to evaluate source not after sanples are
col I ect ed.

On the formattached at the end of this section, the
Specifier shall insert a listing of acceptable
sources, giving at the mninum quarry | ocations,

addr esses, and tel ephone nunbers applicable for the
contract or a nore detailed |ist as presented in EM
1110- 2- 2302, Figure 4-2.

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

[ Stone shall be furnished fromany of the sources listed at the end of this
section[, or at the option of the Contractor may be furnished from any

ot her source designated by the Contractor and accepted by the Contracting
O ficer, subject to the conditions herein stated]. [Non-listed sources are
prohibited.] [If the Contractor proposes to furnish stone froma source
not currently listed at the end of this section, the Government wll

conduct a quarry investigation and evaluate the quality test data] provided
by the Contractor] to determ ne whether acceptable stone can be produced
fromthe proposed source.] Satisfactory service records on other work nmay
be acceptable. |In order for stone to be acceptable on the basis of service
records, stone of a sinilar size must have been placed in a sinilar

thi ckness and exposed to weat hering under simlar conditions as are
anticipated for this contract, and nust have satisfactorily w thstood such
weat hering for a minimumof [5][20] years. |If no such records are
avai l abl e, the Government will conduct tests to assure the acceptability of
the stone. [In addition to an acceptable 5 year service record, the
Contracting Oficer has the option to el ect to have representative sanples
taken and tested.]

a. List of Sources. On the basis of information and data available to
the Contracting Oficer, stone neeting the quality requirenents of
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t hese specifications has been produced fromthe sources listed at the
end of this section.]

[a. List of Sources

(1) Category | Sources: Category | sources have been inspected
and evaluated within the last five years by the Governnent and
have produced stone materials of acceptable quality from
satisfactory geol ogical formations. The Category | sources have
previously denonstrated effective quality control programs at the
source and the test results of the materials furnished have been
verified that sone naterial are of satisfactory quality. 1In a

i ke manner, the source would be capable of providing the
quality[, quantity,][ and] [gradation] of required stone
materials. Further evaluation and testing of the source will not
be required unless the preparation of the required denonstration
stockpil e reveal s an adverse condition not previously taken into
account .

(2) Category Il Sources: Category Il sources either have not
been inspected and eval uated within the past five years or have
had a deficiency in the past which may or may not affect its
qualifications to provide stone materials for this project.
Deficiencies may include, but are not limted to: ineffective
quality control program unsatisfactory production techniques;
unacceptable quality of material in the geol ogical formation being
quarried; insufficient quantities of required materials; or
unsatisfactory durability of stone materials previously furnished.
These factors of this kind do not disqualify the source for this
project. A current inspection and eval uation of the source by the
[ Governnent] [ Contractor] woul d be necessary [to deterni ne whether
accept abl e stone can be produced fromthe proposed source][before
all owi ng the source to proceed with preparati on of denonstration

stockpiles].[ D sapproval of a proposed Category |l source based
on the inspection and eval uati on woul d necessitate having the
Contractor nane a replacenent source fromthe Category | list.]]

b. Selection of Source. Designhate in witing only one source or one
conbi nati on of sources from which he proposes to furnish stone. [If
the Contractor proposes to furnish stone froma source not |listed at
the end of this section, he nmay designhate only a single unlisted source
for stone and he shall notify the Contracting Oficer at |east 60

wor kdays before the stone | eaves the quarry.] It is the Contractor's
responsibility to determ ne that the stone source or conbination of
sources selected is capable of providing the [quality,] quantities and
gradation needed and at the rate needed to maintain the schedul ed
progress of the work. |[Sanples for acceptance testing shall be

provi ded in accordance wi th paragraph EVALUATI ON TESTI NG below. If a
source for stone so designated by the Contractor is not accepted for
use by the Contracting O ficer, the Contractor may not propose ot her
sources but shall furnish the stone froma source listed[ in Category
I] at the end of this section with no additional payment.]

c. Acceptance of Materials. [Acceptance of a source of stone is not
to be construed as acceptance of all material fromthat source. The
right is reserved to reject materials fromcertain |ocalized areas,
zones, strata, or channels, when such materials are unsuitable for
stone as determned by the Contracting Officer. The Contracting
Oficer also reserves the right to reject individual units of produced
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specified materials in stockpiles at the quarry, all transfer points,
and at the project construction site when such materials are determ ned
to be unsuitable. During the course of the work, the stone may be
tested by the Governnent, if the Contracting Oficer determ nes that
testing is necessary. |f such tests are determ ned necessary, the
testing will be done in [the Governnent's testing |aboratory][ or

][ commercial |aboratory selected by the Governnment]. Materials
produced froma listed or unlisted source shall meet all the

requi renents herein. The cost of testing will be at the Government's
expense.][ 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 Oficer, during the inspections, finds
that the stone quality, gradation or weights of stone being furnished
are not as specified or are questionable, re-sanmpling and re-testing by
the Contractor shall be required. Sanpling of the delivered stone for
testing and the manner in which the testing is to be perfornmed shall be
as directed by the Contracting Oficer. This additional sanpling and
testing shall be performed at the Contractor's expense when test
results indicate that the materials do not neet specified

requi renents. \Wen test results indicate that materials neet specified
requirenents, an equitable adjustnent in the contract price will be
made for the sanpling and testing. Any material rejected shall be
renoved or di sposed of as specified and at the Contractor's expense.]

1.6.1.3 Eval uati on Testing of Stone
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NOTE: Alternate 1 - Use this paragraph if testing
is to be perforned by the Governnent at the Materi al
Testing Center at CEWES or at a Government sel ected
commerci al |aboratory that has been validated to
being able to performthe required tests; delete
par agr aph EVALUATI ON TESTI NG OF STONE (Alternate 2)
in PART 2 PRODUCTS.

For contracts having a short duration or are awarded
for emergency repair, there will be insufficient
time to allow a Contractor to propose and unlisted
source and have it evaluated; therefore, delete the
bracketed sentences in paragraph STONE above; and
subpar agr aphs SOURCES, above, and this paragraph
EVALUATI ON TESTI NG OF STONE, shoul d be del et ed.

Table 6-1 of EM 1110-2-2302 gives a broad
generalization of desired quality criteria for
stone. However, the quality criteria specified in
this docunent was based upon a linmited review of
criteria being used by Corps. Each District or

Di vi sion should specify the desired quality of stone
necessary to neet performance criteria. It is
reconmended that at a mininmumthe stone should be
eval uat ed usi ng petrographic anal ysis, specific
gravity, unit weight, freezing and thaw ng, and
resi stance of rock to wetting and drying. The
freezing and thaw ng testing should be perforned in
accordance with COE CRD-C 144 or ASTM D 5312 on the

| argest sawn sections of stone, between [__ 2
(144- 2304 square inches), so that beddi ng pl anes or
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any potential planes of weakness can be eval uat ed.
These size sanples require stone sanples that range
bet ween 70 kg and 3400 kg (150 pounds and 7400
pounds). |If CCE CRD-C 169 or ASTM D 5313 are
required, the test specinen shall be of the sane
size range as specified above. LRD has testing and
eval uation procedures for shoreline protection that
require |l arger sanples for evaluation of material
bei ng used on their projects due to the severity of
their environment and the |larger sizes of stone used
for shoreline protection. These procedures shoul d
be investigated if the standard procedures specified
are not giving you adequate durability for stone

pl aced on past projects.

A special test that could be used to evaluate the
abrasi on resi stance of stone is COE CRD C 63,
Abr asi on- Erosi on Resi stance of Concrete.

The nunber of work days specified in this paragraph
are based on the assunption that to tentatively
approve the use of a source under a single contract
requires data for unit weight, absorption, and
petrographic analysis of the stone. A nininmmof 80
wor k days woul d be required to have avail abl e data
fromthe freeze and thawing test. Arrangenents need
to be nade with the testing | aboratory when notice
is given to evaluate source not after sanples are
col I ect ed.

The size of a sanple has been reduced to three

pi eces of stone weighing 70 kg (150 pounds) m ni mum
each for stone gradations with a nom nal top size

| ess than 1400 kg (3000 pounds). The nunber of

pi eces has been reduced by the COR being a geol ogi st
or materials engineer and present during the sanple
collection. Also, the pieces need to be washed to
make sure they are simlar and only three pieces are
required by the Laboratory for eval uation of

sanple. Larger size stones nay be required for

eval uati ng stone used for shoreline protection

EE R R R S I R I R I R I R S R R R R R O S R R I R R R R R S R R R R

The tests to which the stone may be subjected will include petrographic
anal ysis, specific gravity, unit weight, absorption, wetting and dryi ng,
freezing and thawi ng and such other tests as nay be considered necessary to
denonstrate that the stone is of a satisfactory quality which is at |east
equi valent to stone fromthe sources listed at the end of this section.

a. [Unit Weight][Bulk Specific Gravity, saturated surface dry (SSD)]

and Absorption. Stone shall [weigh nore than [ ]1[2500] KN s

[ ][ 155] pounds per cubic foot][have a bulk specific gravity,
saturated surface dry, (SSD), greater than [ 1[2.48]]. The stone
shal | have an absorption less than [2]] ] percent unl ess ot her
tests and service records show that the stone is satisfactory. The
net hod of test for [unit weight][bulk specific gravity (SSD)] and
absorption will be ASTM C 127[, except the unit weight will be

calcul ated in accordance with Note No. 5 using bulk specific gravity,
saturated surface dry.]
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b. Sanples. Samples of stone froma source not |listed at the end of
this section shall be taken by a representative of the quarry under the
supervision of the Contracting Officer for testing and acceptance prior
to delivery of any stone fromthis source to the site of the work.
Sanpl es shall consist of at |east three pieces of stone, roughly

cubi cal in shape and wei ghing not |ess than [70]] ] kg [150]] ]
pounds each fromeach unit that will be used in the production of the
required stone. |If the source is an undevel oped quarry[, or if the

operation has been dormant for nore than one year such that fresh
sanpl es are not available,] the Contractor shall expose fresh rock for
6 m 20 feet horizontally and for the full height of the face proposed
for production, prior to the field evaluation.[ The Contracting
Oficer may al so require docunmentation of subsurface exploration of an
undevel oped quarry in order to determ ne whether or not sufficient
reserves are available.] The sanples shall be shipped at the
Contractor's expense to [Waterways Experinental Station, Structures
Laboratory, 3909 Halls Ferry Road, Vicksburg, M5 39180, (Attn: [M.

Joe Toni| 11, and [M.][Ms.] [ 1, [ ] Branch, | ]
District shall be notified to arrange for testing at |east

[40][60] [ ] workdays before the stone | eaves the quarry.

c. Tests. The tests will be conducted in accordance w th applicable

Cor ps of Engineers nmethods of tests given in the Handbook for Concrete
and Cenent or ASTM nethods of tests.[ The cost of testing one new
source will be borne by the CGovernment.]

1.6.1.4 [ Random Sanpl i ng

The stone produced by each source will be sanpled by the Governnent for
Quality Assurance testing on the basis of a mninumonce each year[ or once
during the production of each | ]1[25 000][50 000] tons (netric) tons of
stone produced each year for the Government]. The sanples will be eval uated
based upon petrographic analysis, specific gravity, [unit weight, ]J[bulk
specific gravity (SSD),] [ ], and absorption.]

1.6.1.5 [Drop Test

A drop test provides an i medi ate evaluation of the durability of very

| arge stone during handling of the stone including placenent into a
structure. For conparability, the test stone(s) shall be dropped froma
bucket or by other nmeans froma height of not |ess than half the average

di aneter of the stone onto a rigid surface or second stone of conparable
size. Dunping froma truck is not acceptable. The stone shall be exani ned
carefully before as well as after the conpletion of the test. Failure
criteria is the devel opnent of new cracks, opening of old cracks, and the

| oss of piece fromthe surface of the stone. Each stone shall be dropped a
total of [five]l[__ ] times for eval uation purposes with exam nation after
each drop. Provide all necessary equi pment and operating personnel to help
performthe testing.]

1.6.2 [ Concrete Grout for Stone Protection]
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NOTE: If the Designer elects to specify grouting
requi renents for the project under another section
speci al care should be taken to delete all grouting
requi renents specified in this section and
appropriate references added identifying the section
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speci fying the grouting requirenents.
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1.6.2.1 CGener a

The Governnent reserves the right to sanple and test the aggregates and
grout to determne conpliance with the specifications. Provide facilities
and | abor as may be necessary to assist the government in procurement of
representative test sanples. Samples of aggregates will be obtained at the
poi nt of batching in accordance with ASTM D 75/D 75N. G out will be
sanpl ed in accordance with ASTM C 172. The slump and air content will be
det erm ned when cylinders are nolded in accordance with ASTM C 143/ C 143N
and ASTM C 231, respectively. Conpression test specinmens will be nade,
cured and transported in accordance with ASTM C 31/ C 31N. Conpression test
specinmens will be tested in accordance with ASTM C 39/ C 39VN. Sanples for

strength tests will be taken not |ess than once each shift in which grout
is produced. A mninmumof three specinens will be made from each sanpl e,
two will be tested at 28 days (90 days if pozzolan is used) for acceptance

and one will be tested at 7 days for information.
1.6.2.2 Concrete Grout M xture Proportions

Concrete rout mxture proportions shall be the responsibility of the
Contractor. M xture proportions shall be submtted for review [
days prior to being used under this contract. M xture proportions shal
include the dry weights of cenmentitious material (s); the specific
gravities, absorptions, and saturated surface-dry weights of the fine and
coarse aggregates; the quantities, types, and names of adm xtures; and
quantity of water per cubic neters cubic yards of grout. Also, applicable
test reports, such as air content, conpressive strength, and unit wei ght of
the grout, shall be submitted to verify the proportions selected will
produce grout of the quality specified. The approved grout mxture
proportions shall not be changed w thout approval. The air content shal

be between 4.5 and 7.5 percent. The specified conpressive strength f'c

shall be [1.4][1.8][___ ] kg/nw? [ 2000] [ 2500] [ ] pounds per square inch
at 28 days (90 days if pozzolan is used). The maxi num water cement ratio

shall be [ ][0.70]. The slunp of the grout mx shall be 150 nmr 6 inches
plus or mnus 25 M 1 inch. For nmaxi mum coarse aggregate size see

par agr aph AGGREGATES FOR CONCRETE GROUT

1.6.2.3 Eval uati on and Acceptance of G out

The acceptance test results will be the average of the strengths of the two
speci nens tested at 28 days (90 days if pozzolan is used). The strength of
the concrete grout will be considered satisfactory so long as the average
of three consecutive acceptance test results equal or exceed the specified

conpressive strength f'c and no individual acceptance test result falls

bel ow the specified strength f'c by nore than [350] g/nw? 500 pounds per

square inch

1.7 REGULATORY REQUI REMENTS

EE R R R S I R R R O I R R R R O S R R I R I R R R R R R R

NOTE: |Insert the appropriate State Hi ghway
Depart ment specifications as applicable.

Rk Ik kR IR R R S O O e O S R AR Rk R Rk O ok O O R R IR I b I A R

The regulatory requirenents listed below forma part of this specification
to the extent referenced. The regulatory requirenents are referred to in
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the text by basic designation only.

[____ 1 STATE H GHWAY AND TRANSPORTATI ON DEPARTMENT ([___ 1)

([

1.8

[(__ )] Standard Specifications f

CONSTRUCTI ON TOLERANCES

or Hi ghway Construction

Rk bk b R IR R R O kS b S O R Rk Rk kO R R Ik kS I O S b R Rk ok o

NOTE: For tolerances in general, one-half (1/2) of
t he average stone di nension of gradation range is

al | oned above the neatline and one-forth (1/4) of
the sane dinmension is allowed bel ow the neatline for
stone gradation with a maxi num size of 300 kg (650
pounds). For large stone the tol erance may be
reversed.

EE R R R S I R I R I R I I O I R R R I R S R R I R R R I R R S R R O

The finished surface and stone | ayer thickness shall not deviate fromthe
I'ines and grades shown by nmore than the tol erances |isted bel ow

Tol erances are measured perpendicular to the indicated neatlines. Extrene
limts of the tolerances given shall not be continuous in any direction for
nore than [ ] [five] tines the nom nal stone di mension nor for an area

greater than [9.3][18.6][93] n? [ 100] [ 200] [ 1000] square feet of the
structure surface.

NEATLI NE TOLERANCES

MATERI AL ABOVE NEATLI NE (mm)

(i nches)

BELOW NEATLI NE ( nmm)
(i nches)

Foundati on

([ G

Mattress

[ ]

Beddi ng

([ G

Core

[ ]

Under | ayer

([ G

Cover

[ ]

Ar nmor

([ G

Ri prap [ 1] I

Scour

([ G

Fill [ 1] [ 1]

The intention is that the work shall be built generally to the required
el evations, slope and grade and that the outer surfaces shall be even and
present a neat appearance. Placed material not neeting these limts shal
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be renmoved or reworked as directed by the Contracting Oficer. Paynent
will not be made for excess material which the Contracting Officer permts
to remain in place.

PART 2 PRODUCTS

2.1 BEDDI NG MATERI AL

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

NOTE: This paragraph presents gradation bands of
materials that were devel oped based upon seepage
criteria presented in EM 1110-2-1913. Each beddi ng
mat eri al system shoul d be designed to be used with a
specific range of riprap gradations, foundation
condi tions, and channel conditions.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

2.1.1 Cenera
Beddi ng material shall consist of [a washed ][gravel or] crushed stone.

2.1.2 Mat eri al

EE R R R S R I R I R R R R R R R R S I R R I R I R R R S R R R R

NOTE: Delete gradation limts that are not required.

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

Beddi ng material shall be conposed of tough, durable particles, adequately
free fromthin, flat and el ongated pieces, and shall contain no organic
matter nor soft, friable particles in quantities considered objectionable
by the Contracting Officer. The aggregates shall neet the quality

requi renents of ASTM C 33/ C 33M or paragraph REGULATORY REQUI REMENTS] .
Gradation shall conformto the follow ng requirenents:

U.S. STANDARD S| EVE PERM SSI BLE LI M TS PERCENT

BY WEI GHT, PASSI NG

BEDDI NG STONE NO. 1 - GRAVEL OR CRUSHED STONE
100 mm# i n. (1]
75 mmB in. (]
50 mMm®2 in. (1]
25 il i n. [ 1
12.5 i/ 2 in. (1]
4.75 nmNo. 4 (1]
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U.S. STANDARD S| EVE PERM SSI BLE LI M TS PERCENT
BY VEI GHT, PASSI NG

BEDDI NG STONE NO. 2 - CRUSHED STONE

150 mb i n. [ ]
100 4 in. [ ]

75 M8 in. [ 1]

25 il i n. [ ]
12.5 mi/2 in. [ ]
2.36 nmNo. 8 (1]

Provi de bedding material well-graded between the limts shown. Perform at
| east one test on each | ] 1000 tons [to be delivered to the project
site][placed] for each specified gradation in accordance with ASTM C 136.
A representative sanple weighting not |ess than 45 kg 100 pounds shall be
renoved fromthe bedding | ayer placed at |ocations directed by the
Contracting Oficer.] Al points on individual grading curves obtained
fromrepresentati ve sanpl es of bedding material shall lie between the
boundary limts as defined by smboth curves drawn through the tabul ated
gradation limts plotted on ENG FORM 2087 or simlar form The individua
gradation curves within these limts shall not exhibit abrupt changes in
sl ope denoting either gap grading or scal ping of certain sizes or other
irregularities which would be detrinental to the proper functioning of the
beddi ng | ayers.

.2 FI LTER MATERI AL

R R R I R I R R I I R R I R R I R I R R I R R R R I R R I R O O

NOTE: This paragraph presents gradation bands of
material s that were devel oped based upon seepage
criteria presented in EM 1110-2-1913. Each filter
mat eri al system shoul d be designed to be used with a
specific range of riprap gradations, foundation
condi tions, and channel conditions.

The Specifier should use Alternative 1 if there is a
concrete section in the specifications and if the
gradations therein are satisfactory for filter
materials. |If there is no concrete section, or if
the gradations therein are unsatisfactory for filter
materials, the Specifier should use Alternative 2.

NOTE: Alternative 1.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEEREEEEEEEEEEEEEREEEEEEREEEEEEES

[Filter material shall consist of [washed] [sand and gravel] [and crushed
stone] [filter stone and geotextile]. [Sand and gravel] [and crushed
stone] for filter materials shall neet the applicable requirenents of
Section 03 30 53 M SCELLANEQUS CAST-| N- PLACE CONCRETE, paragraph MATERI ALS
subpar agr aph AGCGREGATES.] [CGeotextiles shall be as specified in Section

31 05 22 GEOTEXTILES USED AS FI LTERS. ]
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NOTE: Alternative 2.

IR R R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEREEEEEEREEEEEEE]

[Filter material shall consist of [Sand "[__ 1",]1 [Gavel "[__ 1", 1]
[Filter Stone] [Filter Stone and Ceotextile]. The [filter material]
[filter stone] shall be conposed of tough, durable particles, adequately
free fromthin, flat and el ongated pieces, and shall contain no organic
matter nor soft, friable particles in quantities considered objectionable
by the Contracting Officer. The aggregate shall neet the quality

requi renments of ASTM C 33/ C 33NV or paragraph REGULATORY REQUI REMENTS] .

G ading shall conformto the followi ng requirenents:

U.S. STANDARD S| EVE PERM SSI BLE LI M TS PERCENT
BY WEI GHT, PASSI NG
SAND "[___ 1"
9.50 M8/ 8 in. (1]
4.75 mio. 4 (1]
2.36 nmNo. 8 (1]
1.18 miNo. 16 (1]
600 pmNo. 30 (1]
300 pmNo. 50 (1]
150 umNo. 100 (1]
U.S. STANDARD S| EVE PERM SSI BLE LI M TS PERCENT
BY WEI GHT, PASSI NG
GRAVEL "[___ 1"
37.5 ml-1/2 in. (1]
19.0 m®8/4 in. [ 1]
9.5 nmB/8 in. (1]
4.75 mmNo. 4 (]
2.36 nmNo. 8 (1]
1.18 mNo. 16 [ 1]
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U.S. STANDARD S| EVE PERM SSI BLE LI M TS PERCENT
BY WEI GHT, PASSI NG
FI LTER STONE
150 m®6 i n. [ 1]
100 nm# i n. (1]
75 mB in. (]
37.5 mml-1/2 in. (1]
25 mmi in. (]
12.5 mi/ 2 in. (1]

The [filter materials] [filter stone] shall be well-graded between the
[imts shown. [Gavel shall not be crushed stone.] At |least one test
shal | be perfornmed on each 1000 tons [to be delivered to the project
site][placed for each specified gradation in accordance with ASTM C 136].
[A representative sanple weighing not |less than 45 kg 100 pounds shall be
renoved fromthe filter layer placed at |ocations directed by the
Contracting Officer.] Al points on individual grading curves obtained
fromrepresentative sanples of [filter material] [filter stone] shall lie
bet ween the boundary limts as defined by snmoboth curves drawn through the
tabul ated gradation limts plotted on ENG FORM 2087 or simlar form The
i ndi vidual gradation curves within these limts shall not exhibit abrupt
changes in slope denoting either gap grading or scal ping of certain sizes
or other irregularities which would be detrinental to the proper
functioning of the filter. Ceotextile shall be as specified in Section
31 05 22 CGEOTEXTI LES USED AS FI LTERS. ]

2.3 [ BEDDI NG ] SAND [ FI LL] [ CUSH ON LAYER]

Rk R Sk kR R R Sk O kSR I S Rk S S S R R kI kS R IR R R o

NOTE: Sand fill is used to bring areas which are
bel ow grade i n paragraph BASE PREPARATION to within
al | owabl e m nus tol erance instead of using filter or
beddi ng nmateri al s.

EE IR IR R I I R R I I O R R R I R R Sk S R Sk I R I Rk I R R S

[ Sand shall be a clean, free draining sand in accordance with
classification SP in ASTM D 2487, except that no nore than 5 percent by

wei ght of the material snaller than a No. 4 sieve, shall pass a No. 200
sieve. |If sand neeting this criteria is available on site it nmay be used.]
[ Sand shal | neet [paragraph REGULATORY REQUI REMENTS specification]]

ASTM C 33/ C 33N gradation requirenents for fine aggregate.]

2.4 STONE
2.4.1 Cener al

2.4.1.1 Eval uati on Testing of Stone

Rk Sk kR S Rk Sk S S R kI SRR o Rk Sk S R O Sk S R ARk S e R R R R R o

NOTE: Alternate 2 - Use this paragraph if testing
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is to be perforned by the Contractor at a Conmerci al
Laborat ory; del ete paragraph EVALUATI ON TESTI NG OF
STONE (Alternate 1) in PART 1 GENERAL.

For contracts having a short duration or are awarded
for emergency repair, there will be insufficient
time to allow a Contractor to propose an unlisted
source and have it evaluated; therefore, delete the
bracketed sentences in paragraph STONE above, and
subpar agr aphs SOURCES, above, and this paragraph
EVALUATI ON TESTI NG OF STONE, shoul d be del et ed.

Table 6-1 of EM 1110-2-2302 gives a broad
generalization of desired quality criteria for
stone. However, the quality specified in this
docunment was based on a limted review of criteria
bei ng used by the Corps. Each District or Division
shoul d specify the desired quality of stone
necessary to neet performance criteria. It is
recomended that at a mnimumthe stone should be
eval uat ed usi ng petrographic anal ysis, specific
gravity, unit weight, absorption, freezing and

t hawi ng, and resi stance of rock to wetting and
drying. The freezing and thaw ng testing should be
performed in accordance with COE CRD-C 144 or ASTM D
5312 on the largest sawn sections of stone, between

2 (144-2304 square inches) so that bedding
pl anes or any potential planes of weakness can be
eval uated. These size sanples require stone sanples
that range between 70 kg and 3400 kg (150 pounds and
7400 pounds). |If CCE CRD-C 169 or ASTM D 5313 is
required, the test specinen shall be of the sane
size range as specified above. LRD has testing and
eval uation procedures for shoreline protection that
require |l arger sanples for evaluation of material
bei ng used on their projects due to the severity of
their environment and the larger sizes of stone used
for shoreline protection. These procedures shoul d
be investigated if the standard procedures specified
are not giving you adequate durability for stone

pl aced on past projects.

A special test that could be used to evaluate the
abrasi on resi stance of the stone is COE CRD C 63,
Abr asi on- Erosi on Resi stance of Concrete.

The nunber of work days specified in this paragraph
is based on the assunption that to tentatively
approve the use of a source under a single contract
requires data for unit weight, absorption, and

pet rographic analysis of the stone. A nininmmof 80
wor k days woul d be required to have avail abl e data
fromthe freeze and thawing test. Arrangenents need
to be nade with the testing | aboratory when notice
is given to evaluate source not after sanples are
col I ect ed.

The size of a sanple has been reduced to three
pi eces of stone weighing 70 kg (150 pounds) m ni mum
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each for stone gradations with a nom nal size |ess
than 1400 kg (3000 pounds). The nunber of pieces
has been reduced by the COR being a geol ogi st or

mat eri al s engi neer and present during the sanple
collection. Also, the pieces need to be washed to
make sure they are simlar and only three pieces are
required by the laboratory for evaluation of

sanple. Larger size stones nmay be required for

eval uating stone used for shoreline protection

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

If the Contractor proposes to furnish stone froman unlisted source, the
Contractor shall have evaluation tests performed on stone sanples collected
fromthe proposed source. The quarry investigation shall be performed by a
regi stered geol ogi st or registered engineer. The tests to which the stone
shal | be subjected include petrographic exam nation (ASTM C 295), [bulk
specific gravity (SSD),][unit weight, ] absorption (ASTM C 127), resistance
of stone to freezing and thawing ([ COE CRD-C 144][ ASTM D 5312]), and if
argi |l aceous |imestone and sandstone are used, resistance to wetting and
drying ([COE CRD-C 169][ ASTM D 5313]). The laboratory to performthe
required testing shall be validated based on rel evant paragraphs of

ASTM D 3740, and no work requiring testing shall be permitted until the

| aboratory has been inspected and validated. The first inspection of the
facilities shall be at the expense of the Government and any subsequent

i nspections required because of failure of the first inspection shall be at
the expense of the Contractor.

[a. Bulk Specific Gravity Range. All stone shall have a m ni mum bul k
specific gravity, saturated surface dry (SSD), of | ][2.50][ and a

maxi mum bul k specific gravity of not nore than [ ] [2.90]] based

upon water having a unit wei ght of 1000 kKN 62. 4 pounds per cubic foot.

The nethod of test for bulk specific gravity (SSD) shall be ASTM C 127.]
Ref erence is nade to paragraph FACTORS USED FOR CONVERTI NG | N- PLACE
VOLUME TO WEI GHT for instructions for converting in-place volunme to bid
gquantities and for instructions on adjusting bid schedule quantities

for variations in bulk specific gravity and percentage of voids.]]

b. Unit Weight and Absorption. Stone shall [weigh nore than

[ 2500] [ ] KN/ [155] ] pounds per cubic foot][have a bulk
specific gravity, saturated surface dry, greater than
[2.48]] 1[2.60]]. The stone shall have an absorption | ess than

[11[2]1 ] percent unless other tests and service records show t hat
the stone is satisfactory. The nmethod 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.

c. Petrographic Exanination. Stone shall be evaluated in accordance
with ASTM C 295 which shall include information required by ASTM D 4992,
paragraph 10. COE CRD-C 148 shall be used to perform Ethyl ene glyco
tests required on rocks containing smectite as specified in ASTM D 4992
and on sanples identified to contain swelling clays.

d. Resistance to Freezing and Thawi ng. Stone shall have a maxi num

| oss of [ 1[5]1[10] percent after the nunber of cycles specified in
ASTM D 5312, Figure 1, when determning the durability of stone when
subj ected to freezing and thawi ng in accordance with [ COE CRD-C 144]]
ASTM D 5312], except the surface area of one side of the sanple shal

be between [0.093][ ] and [1.486]] ] mm? [144] [ ] and
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[ 2304] [ ] square inches.

[e. Resistance of Rock to Wetting and Drying. Stone shall have a
maxi mum | oss of [1]] ] percent when determining the durability of
st one when subject to wetting and drying in accordance with |

CCOE CRD-C 169][ ASTM D 5313], except the surface area of one side of the

sanpl e shall be between [0.093]] ] and [1.486]] ] 2

[144] [ ] and [2304] ] ] square inches.]

f. Samples. Sanples of stone froma source not listed at the end of
this section shall be taken by a representative of the Quarry under the
supervision of the Contracting Officer for testing and acceptance prior
to delivery of any stone fromthis source to the site of the work

Information provided with the sanples shall include the location within
the quarry fromwhich the sanple was taken along with a field
exam nation of the quarry. The field exam nation shall include the

i nformation outline in ASTM D 4992, paragraph 7. Sanples shall consi st
of at least three pieces of stone, roughly cubical in shape and

wei ghing not less than [70]] ] kg [150]] ] pounds each from
each unit that shall be used in the production of the required stone.
If the source is an undevel oped quarry, or if the operation has been
dormant for nore than one year such that fresh sanples are not
avai | abl e, the Contractor shall expose fresh rock for 6 nm 20 feet
hori zontally and for the full height of the face proposed for
production, prior to the field evaluation. [The Contracting O ficer
may al so require docunentation of subsurface exploration of an
undevel oped quarry in order to determ ne whether or not sufficient
reserves are available.] The sanples shall be shipped at the
Contractor's expense to a | aboratory validated by the governnment to
performthe required tests.

g. Tests. Conduct the tests in accordance with applicable ASTM and
Cor ps of Engineers nmethods of tests, given in the Handbook for Concrete
and Cerment, in a |aboratory validated by the governnent. The cost of
testing shall be borne by the Contractor.

2.4.1.2 Quarry Qperations

Conduct quarry operations in a manner to produce stone conformng to the
requirements specified, this may involve selective quarrying, handling
processi ng, blending, and | oading as necessary, all of which shall be as
specified in Section 01 45 01 USACE QUALI TY CONTROL. Control blasting and
handling of rock to produce rock of the size ranges and quality specified
Techni ques such as the use of proper hole dianeter, hole depth, hole angle
burden and spaci ng di stances, types and distribution of explosives. del ay
interval s and sequence, renoval of nmuck piles between each shot, and
speci al handling techniques are required as necessary to produce the
specified materials. All aspects of blasting operations shall be
specifically designed so that the end product is not damaged fromthe

bl asti ng technique and that the stone is suitable for the intended purpose

a. Curing Stone

Conduct curing operations on freshly quarried stone to allowit to
rel ease stored energy and noisture and to allow the stone to
denonstrate that it will not fracture during the energy rel ease
and dryi ng-out phase. Stones of sizes which are individually

pi cked shall be tenporarily stockpiled at the quarry site a

m ni mum of [ ] cal endar days before being shipped to the
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project site, unless this requirenent is waived by the Contracting
O ficer. Such waiver will be granted only if the stone has
characteristics that nmake curing unnecessary.

b. Stone Quarrying Exclusion Period

EE IR R R I I R R I I R R I R R Ok S R kR R I Rk I R S O

NOTE: Exclude the possibility of waiving the
quarrying period restrictions unless the District
Ceol ogi st authorizes inclusion of the |anguage in
the specification for the project.

R R R I R I R R I I I R R I R R I R I R R I R R R R R R R O O O

2.4.1.3

Stone quarried between the [ ] [15th of Septenber and the 15th
of April] will not be approved for use in the project. [If the
stone is not affected by freeze-thaw cycles, and the durability
history of the stone denbnstrates that quarrying during the

excl usion period has not adverse effect on the durability of the
stone and the Contracting O ficer approves the use of stone
quarried during the exclusion period, the stone quarrying period
excl usion may be waived by the Contracting Officer.] Stone
quarried before the the exclusion period at a tinme which will not
permt sufficient curing tinme before being subjected to freezing
conditions, and which is subject to fracturing as a result of
freeze-thaw cycles, will not be approved for use

c. Tenporary Storage at Quarry

Storage of stone materials subsequent to shipnment fromthe quarry
and prior to permanent placenment in the required work shall be
subj ect to approval of the Contracting Oficer. [Underwater
storage of stone materials is prohibited.]

Gradati on Test

EE R R R S I R R R I R I O R R R S R I R S R R I R R R R R R R O

NOTE: As a rule of thumb the sanple size should be
between 20 to 100 times the weight of the maxi num
size stone within a specified gradation (see ASTM D
5519, Note 2). Reconmend using either the
cal cul ated m ni rum sanpl e size or the follow ng size
sanpl es for the ranges specified.

15 ton sanple required for riprap with a top size up
to 225 kg (500 pounds). 25 ton sanple required for
riprap or stone with top size between 225 kg (500
pounds) and 1000 kg (2200 pounds) and 50 ton sanple
required for riprap or stone with top size |arger
than 1000 kg (2200 pounds) up to 3400 kg (7500
pounds) .

For sources which have riprap or stone as a standard
production item One gradation test mininum at the
quarry, required for each 50 000 tons of riprap or
stone with a top size of 460 kg (1,000 pounds) or

| arger, or one test required for each 25 000 tons of
smal l er riprap or stone.

To allow the Contractor to performa gradation test
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wi t hout the Contracting Oficer present, the
quantity of riprap or stone required for the project
shall be less than 10 000 tons.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

Performa gradation test or tests on the riprap, stone, or [__
quarry in accordance with paragraph GRADATI ON TEST METHOD FOR Rl PRAP
GRADED STONE, AND [ ]. Take the sanple in the presence of the
Contracting Officer. Notify the Contracting O ficer not |ess than 3 days
in advance of each test. [In the event of unavailability of the
Contracting Ofice, performthe tests and certify to the Contracting
Oficer that the riprap, stone, or [__ ] shipped conplies with the
specifications.] At least [one] [__ ] gradation test(s) shall be
performed per [50,000] [__ ] tons(netric)tons of each size of riprap,
stone, or [__ ] placed, but not |less than one test shall be performed.
The gradation tests shall be reported using the forns, GRADATI ON TEST DATA
SHEET and ENG FORV 4794- RV 4794-R, attached at end of this section.]|
Designate on the test formthat portion in tons (netric) tons of the |ot
tested which is applicable to this contract. Any deviation fromthe
reported tonnage shall be corrected and recorded on a revi sed GRADATI ON
TEST DATA SHEET.][ The sanple shall consist of not |less than [15] [25]

[50] [ ] tons(netric) tons of [ ] riprap, stone, or [ ], and
shal |l be collected in a random manner which will provide a sanple which
accurately reflects the actual gradation arriving at the jobsite.][ The
sanmpl e shall consist of between 30 to 35 pieces of arnor stone and jetty
stone. A mininumof two tests are required for acceptance of arnor stone
and jetty stone. The weight of the individual pieces of arnor stone and
jetty stone, representing the mninum naxi mum and 50 percent greater than
sizes for the specified arnmor stone and jetty stone gradation, shall be
printed on each stone [and be placed at the quarry to provide visua

compari son during production at the quarry ]Jand be placed in a location

adj acent to the work site in order to provide a basis for visual conparison
during placenent of the arnor stone and jetty units. These stones shall be
used as the last order of work.] Failure of the test on the initial sanple
and on an additional sanple will be considered cause for rejection of the
quarry and/or quarry process, and all riprap, stone , or [ ]
represented by the failed tests shall be set aside and not incorporated
into the work. Any additional tests required because of the failure of an
initial test sanple will not be considered as one of the other required
tests. |If collected by the truckl oad, each truckl oad shall be
representative of the gradation requirenents. [The Contracting O ficer may
direct additional testing of the riprap, stone or [ ] at the project
site if the riprap, stone, or [__ ] appears, by visual inspection, to be
out of gradation.] [The additional tests shall be performed on in-place
materials at the locations directed, or on random | oads sel ected by the
Contracting Oficer.][ |In-place test areas shall be not less than 3.6 by
3.6 m12 by 12 feet [ | ] and shall include the full thickness of the

pl aced riprap, stone, or [ ] layer, wi thout disturbing or including the
underlying material and shall neet the m ni num sanple size specified
above]. Each pit excavated for an in-place test sanple shall be refilled
and reworked to provide a surface void of signs of disturbance.[ One
in-place gradation shall be perfornmed on each [3800 cubic neters][7500 tons
(nmetric] [5,000 cubic yards][7,500 tons] or portion thereof placed.][ |If
the gradation test fails, additional gradation tests will be required at
the Contractor's expense to delineate the linmts of unacceptabl e stone.

The additional gradation tests shall not count as part of the m ninum
nunber of gradation tests required. The unacceptable stone shall either be
reworked to bring the stone within the specified gradation or the stone
shal |l be renoved fromthe project site as determned by the Contracting
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Oficer.] The Contracting Oficer may direct this testing under the
Contract C ause | NSPECTI ON OF CONSTRUCTI ON. Provide all necessary screens,
scal es and ot her equi pnent, and operating personnel, to grade the sanple.
Certification and test results shall represent riprap, stone, or [ ]
shi pped fromthe quarry. Certification and tests results nust be received
by the Contracting Officer at the jobsite before the riprap, stone. or
[ ] is used in the work.

.4.1.4 Proportional Dinension Limtations

[ The maxi mum aspect ratio (greatest dinmension:least dinension) of any piece
of stone for size ranges [which are not graded with a screen or grizzly,]
shal |l be not greater than 3:1 when neasured across nutually perpendicul ar
axis. Not nore than 25 percent (25% of the stones within a gradation
range shall have an aspect ratio greater than 2.5:1.][ A maxi num of
[5][10][15] percent flat and el ongated pi eces by weight will be

acceptable. A flat and el ongated piece of riprap is defined as having a
ratio of width to thickness or length to width greater than 3:1

ASTM D 4791 shall be used as a guide to performthe test.]

.4.1.5 [ Ri prap] [ Stone] [ ] Stockpile

Storage of [riprap][stone][_ ] at the worksite is not to be confused
with off-site stockpiling of riprap, stone, or [ ]. If the Contractor
elects to provide off-site stockpiling areas, the Contracting Oficer shal
be notified of all such areas.[ The Contractor's stockpile shall be a

maxi mum of 3.6 nm 12 feet high and fornmed by a series of |layers of truckl oad
dunps, where the rock essentially remains where it is placed. Subsequent

| ayers shall be started 3 n 10 feet fromthe edge of the previous |layer so
that the rock will not roll down the edges of the previous layers.] The
first layer shall be a maxinumof 1.8 m 6 feet high. After being
stockpil ed, any riprap, stone, or [__ ] whi ch has becone contani nat ed
with soil or refuse shall not be put into the work unless the contam nating
mat eri al has been renoved fromthe riprap, stone, or | ] prior to

pl acenment .

a. Wrksite Stockpile. [Riprap, stone, or [__ ] delivered to
the work sites, which requires tenmporary storage[ |andward of top
of slope,] shall be placed in a container suitable for storing the
riprap, stone, or [__ ] without waste[, or a sand-clay-gravel or
crushed stone pad nmay be constructed for the storage area and
renoved upon conpletion of the work. |[|f the sand-clay-gravel or
crushed stone pad nethod is used, the pad shall have a mini num

t hi ckness of at |east 150 mr 6 inches.] The container[ or

sand-cl ay-gravel or crushed stone pad nethod] shall be subject to
approval prior to delivery of the riprap, stone, or [__ ]. Upon
conpl etion of the work, the storage areas shall be cl eaned of al
storage residues and returned to their natural condition.]

[ Tenmporary storage of riprap, stone, or [__ ] at the worksite
will be allowed, provided the stockpile toe of the riprap, stone,
or [ ] be no closer than [18][30] m [60][100] linear feet
fromthe closest edge of the [excavation's][strean s] top sl ope,
and the anobunt shall not exceed 200 t 200 T[ unl ess ot herw se
approved] ].

b. Of-site Stockpile. In areas where riprap, stone, or [__ |
is stockpiled for placenent, the area shall have excess rock
renoved prior to conpletion of work. All rock and spalls greater
than 75 mr 3 inches in dianmeter shall be renoved. Were rocks may
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2.

4.

2

Ri

have become buried due to soft ground or operation of the

equi prent, the rock shall be [disposed of as directed] [put in a
di sposal area]. After the rock has been renobved, the storage area
shal | be graded, dressed, and filled to return the ground surface

as near as practical to the condition that existed prior to

construction.

prap
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NOTE: At the end of this section, the Specifier nust
attach copies (Plates) of ENG FORM 4794- RM Rl PRAP
GRADATI ON CURVES for MO, M5, MO, ML80, or M30O
(ENG FORM 4794- R RI PRAP GRADATI ON CURVES FOR R90,
R140, R200, R400, or R650), etc., as applicable for
this contract.

The riprap gradations presented were devel oped in
Lower M ssissippi Valley Division in 1981 and were
standardi zed to limt the nunber of gradation bands
that a producer would have to produce. These
gradati on bands were devel oped from gradati on bands
presented in EM 1110-2-1601, Chapter 3. Al bands
were nodified slightly after neetings with producers
in ARR, MO and IL to reduce production costs. These
five of thirteen gradation bands are provided as
exanpl es.

The Specifier will not specify riprap by |ayer
thi ckness. Riprap shall be specified by the wei ght
of the maxi mum D100 size of the riprap gradation

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

Only quarried stone shal
par agr aph GOVERNMENT TESTI NG AND STUDI ES, subpar agraph STONE

be as specified in
St one shal

be used. Riprap quality shal

be well graded and shall conformto [the table(s) below and to Pl ate(s)
[ 1, [ 1. [ ] and [ ] attached at the end of this
sectlon][the gradation requirenents for [ 1, [ ], and [__ ] as

specified in [paragraph REGULATORY REQUI REMENTS][ 11-

TABLE [____ ] - FOR RIPRAP "M0""R90"
PERCENT LI GHTER BY WEI GHT (SSD) LIM TS OF STONE VEI GHT, KQA.B.
100 40 - 2090 - 40
50 20 - 1040 - 20
15 10 - 320 - 5
TABLE [ ] - FOR RIPRAP "MDO""R200"

PERCENT LI GHTER BY WEI GHT ( SSD)

LIMTS OF STONE WEI GHT, KGA&.B.

100

90 - 35200 - 80

SECTION 35 31 19 Page 45




TABLE [_____] - FOR RIPRAP "MBO""R200"

PERCENT LI GHTER BY VEI GHT ( SSD) LIM TS OF STONE VEI GHT, KQ.B.
50 40 - 2080 - 40
15 20 - 540 - 10
TABLE [ ] - FOR RIPRAP "MB00""R650"
PERCENT LI GHTER BY VEI GHT ( SSD) LIM TS OF STONE VEI GHT, KQ.B.
100 300 - 120650 - 260
50 130 - 60280 - 130
15 60 - 20130 - 40
TABLE [ ] - FOR RIPRAP "M450""RL1000"
PERCENT LI GHTER BY VEI GHT ( SSD) LIM TS OF STONE VEI GHT, KQ.B.
100 450 - 1801000 - 400
50 200 - 90430 - 200
15 95 - 30210 - 60
TABLE [_____] - FOR R PRAP "MB400"
PERCENT LI GHTER BY WEI GHT (SSD) LIM TS OF STONE WEI GHT, KG
100 3400 - 1350
50 1400 - 680
15 680 - 225

2.4.3 [ Ri prap] [ Stone] Paving

The stone for [riprap][stone] paving shall be in pieces approxi mtely
rectangular in cross section, each piece having its greatest di nension not
nore than three tines its | east dinension and with one di nensi on not
varying nore than 50 mr 2 inches fromthe thickness of the paving as shown.

2.4.4 [ [ Manufactured] Derrick Stone

Rk b Sk Sk R R R Sk O S S o S R R I A Sk I R Rk O kS R AR R Rk o

NOTE: Specifier should insert weight limts, a
wei ght tabul ation to define the desired range of
sizes (simlar to a riprap gradation), or a range of

Si zes.
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[ Manuf act ured derrick] [Derrick] stone shall be unreinforced concrete
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shapes wei ghi ng not | ess than 2300 KN/ 145 pounds per cubic foot.
Concrete shall be as specified in Section [03 30 53 M SCELLANEQUS
CAST- 1 N- PLACE CONCRETE] [03 70 00 MASS CONCRETE]. [ The design of the
shapes of the manufactured derrick stone shall be submitted in accordance
wi t h paragraph SUBM TTALS. [Either handling] [Handling] holes shall be
fornmed in the shapes [or handling hardware shall be enbedded in the shapes]
at the tine they are manufactured.] Derrick stone shall consist of [pieces

weighing [ ] kg plus or minus [ ] kg pounds plus or mnus | ]
pounds] [pieces as tabulated below ] [rectangular pieces [__ ] mfeet
long by [ ] mfeet wide by [ ] mfeet thick.] [pieces with

di mensi ons as tabul ated bel ow: ]

([ [
(1] [
([ [

[ The stone shall be [roughly] graded as to size between the severa

[imts.] [Stone shall be in pieces generally rectangular in cross section,
each piece having its greatest dinension not nore than three times its

| east di nension.]]

2.4.4.1 [Gout for Manufactured Derrick Stone

The materials required to make the grout shall be as specified in Section [
03 70 00 MASS CONCRETE] [03 30 53 M SCELLANEQUS CAST- | N- PLACE CONCRETE] .
The grout shall be mxed in the proportions of one part cenent to |
parts sand, [and] sufficient water to produce a workable m xture[, and that
amount of adm xture which will entrain sufficient air to produce durable
grout. The grout mxture proportions shall be submitted in accordance with
par agr aph SUBM TTALS. ] ]

2.4.4.2 [ Epoxy Materials

Epoxy material shall neet the requirenments of ASTM C 881/ C 881N, [Type 1V,
when m xed wi th packaged sand to forma nortar] [Type VII, for a sealer.]]

2.4.5 [[ Capstone] [and] [Derrick Stone]

[ Capstone] [and] [Derrick stone] shall consist of [pieces weighing [ ]
kg plus or mnus [ ] kg pounds plus or mnus | ] pounds] [pieces as
tabul ated below ] [rectangular pieces [___ ] mfeet long by [ ] mfeet

([ [
(1] [
([ [

wi de by [ ] mfeet thick.] [pieces with dinmensions as tabul ated bel ow ]

[ The stone shall be [roughly] graded as to size between the severa

[imts.] [Stone shall be in pieces generally rectangular in cross section,
each piece having its greatest dinension not nore than three tines its

| east di nension.]]
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2.4.6 G aded Stone "A"

Graded Stone "A" shall

conformto the follow ng table:

GRADED STONE "A"

STONE VAEI GHT (kg) ( Pounds) CUMVULATI VE PERCENT (Fi ner by Wi ght)
23005000 100
11502500 70- 100
230500 40- 65
45100 20- 45
25 0- 15
0.51 0-5

A plot of the gradation curve is attached at the end of this section.

2.4.7 G aded Stone "B"
[ ]

2.4.8 Graded Stone "C'
[ ]

2.4.9 57-kg 125- Pound Stone

Except as indicated by the follow ng tol erances,
be in pieces weighing not
nore than 57 kg 125 pounds each, and no di nensi on shal

st one shal

57-kg 125-pound riprap
| ess than 2.7 kg 6 pounds each nor
be over 500 mr 20

i nches. Each shipnment shall be graded as foll ows:
VEI GHT OF PI ECES (KG) (LBS) PERCENT OF TOTAL WEI GHT
34 to 5775 to 125 10 Maxi mum
11 to 3425 to 75 40 to 60
3 to 116 to 25 20 to 40
0Oto 30 to 6 0to 15

Note: Not nore than 5 percent shal

pass a 25 mmil-inch sieve.

Rk Rk S Sk R R R R Sk S kO S R SR I Sk Sk S S R Rk O O kS O R R SRk Sk S o

NOTE:

For any of the follow ng four

par agr aphs,

when the size of the largest stone within a

gradation is 115 kg (250 pounds) or
the gradation by dinension (nmm (inches))

| ess, specify

i nst ead of
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by wei ght.
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2.4.10 [ Beddi ng/ Mattress] Stone

The stones furnished for [bedding/ mattress] stone shall weigh between
[ ] kg pounds and [ ] kg pounds each, and shall be free of fines

and well graded within the following limts:

STONE VEEI GHT | N KG LBS PERCENT LI GHTER BY
VEEI GHT OF TOTAL M XTURE

G ([

] (1]

2.4.11 [ Cor e/ Under| ayer/ Scour] Stone

The stones furnished for [core/underlayer/scour/riprap] stone shall weigh
between [ ] kg pounds and | ] kg pounds each, and shall be free of
fines and well graded within the following limts:

STONE VEEI GAT | N KG LBS PERCENT LI GHTER BY
VEI GHT OF TOTAL M XTURE

] (1]

G ([

2.4.12 [ Arnmor/ Cover] Stone

EE IR IR R R I I R R I I O R R R R Ik S R Sk I R I Rk I R R I I

NOTE: The design of arnor/cover stone should be
based upon criteria presented in EM 1110-2-2904.

IR R R R EE RS EEEEEREEEEEEEEEREEEREEEREEEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEEREEEEE SRS

The stones furnished for [arnor/cover/riprap] stone shall weigh between
[ ] kg pounds and [ ] kg pounds each, and shall be free of fines.
Seventy-five percent (75% of the stones shall weigh greater than [__ 1 kg

pounds each.

2.4.13 Splash/Fill Stone

The stones furnished for splash/fill stone behind the steel sheet pile wall
shall be well graded from[___ ]mr inch to [ ] mr inches, free of
fines and shall contain no nore than five percent (5% stones |arger than
[ ] mr inches in any dinension.

Rk Rk S Sk R R R R Sk S S O O R SRR o Sk Sk S S R Rk O O kS b O R R SR Sk o

NOTE: |If concrete grouting is not required for the
project, delete this paragraph and its subparagraphs
in their entirety.
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2.
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Requirenments are witten to natch an abridged
versi on of Section 03 30 53 M SCELLANEQOUS
CAST- | N- PLACE CONCRETE and neet the requirenents of
ETL 1110-2-334, Design and Construction of G outed
Ri prap, dated 21 Aug 92. G outed riprap shall not
be used in areas where frost heave or ice in the
sub- base can be expected to cause uplift failure and
on the river-side slopes of levees. A system
designed for pressure relief and drai nage shoul d be
provi ded beneath the area to be grouted along with
edge and toe design to prevent undercutting and

| ateral novenent of water beneath the grouted riprap

EE IR R R R I S R R I I O R R R R Ok R Sk kR I Rk I S O R R I

51 Cenentitious Materials

Cenentitious materials will be accepted on the basis of a manufacturer's
certificate of conpliance, acconpanied by mll test reports, that the
materials neet the requirenents of the specification under which it is

f ur ni shed.

.5.1.1 Portl| and Cenent

ASTM C 150/ C 150N, Type [I,] [IAT [I1,] [ITA], low alkali.

5.1.2 Pozzol an

ASTM C 618, Class Cor F, including requirenments of Tables 1A and 2A.
Pozzol an in anpbunt not to exceed 25 percent, based on absol ute vol une, may
be substituted for an equival ent ampunt of portland cenent in the grout

m xture proportions.

5.2 Aggregates for Concrete G out

EE R R R S I R R R R I I R I R I R R R R R S R I R I R I R R R R R R R

NOTE: |Insert the appropriate State Hi ghway
Departnment gradation requirenments if applicable.

Rk R Sk kR R R Sk O kSR I S Rk S S S R R kI kS R IR R R o

The fine aggregates for grout shall neet the quality and gradation

requi renents of either ASTM C 33/ C 33N or paragraph REGULATORY

REQUI REMENTS. The coarse aggregates shall neet the quality and gradation
requi rements of ASTM C 33/ C 33, O ass designation 4M Size No. 67, 7 or 8]
or paragraph REGULATORY REQUI REMENTS], C ass designation [ ], Size No.
[ l.

.5.3 Adm xt ures

Admi xtures to be used, when required or approved, shall conply with the
fol | owi ng:

a. Air-Entraining Adm xture: ASTM C 260

b. Water-Reducing or Retarding Adnixture: ASTM C 494/ C 494N, Type A,
B, or D.

.5.4 Curing Materials

Curing nmaterials shall be as follows:
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a. |nmpervious Sheet Materials: ASTMC 171, type optional, except
pol yethylene film if used, shall be white opaque.

b. Menbrane-Form ng Curing Conmpound: ASTM C 309, Type 1-D or 2, dass
[Al [B].

2.5.5 Wat er

Water for mixing and curing shall be fresh, clean, potable, and free from
i njurious ampunts of oil, acid, salt, alkali, except that unpotable water
may be used if it neets the requirenments of COE CRD C 400.

[2.5.6 Equi pnent |

Bat chi ng and m xi ng equi pment will be accepted on the basis of
manuf acturer's data which denonstrates conpliance with the applicable
speci fications.

PART 3 EXECUTI ON
3.1 DEMONSTRATI ON SECTI ON

Prior to placenent of stone, construct a section of [stone][channel]
protection consisting of [toe stone][riprap][grouted stone][_
demonstrate his proposed operations for production placenent. The section
shal | denonstrate procedures and capability of grading, placing [toe] stone
and bank protection[, and placing grout, and curing of the grouted stone]
within the tol erances specified. The denobnstration section shall be

[30]] ] m [100]] ] feet in length and shall conformto al
appl i cabl e specifications.

3.1.1 Met hods and Equi prent

Met hods and equi prrent enpl oyed for placenent shall denpbnstrate the adequacy
for use in placenent of [toe stone][riprap][grouted stone][_ ] and shal
conformwith the requirenents specified. The quantities of all materials
pl aced within the section shall be accurately tabul ated and provided

i mMmediately to the Contracting O ficer for comparison with computed
quantities.

3.1.2 Denmonstrati on Section Eval uation

Do not proceed with placing [stone][channel] protection prior to the
approval of the denonstration section. Wthin a period of 7 days after
conpl etion of the section, the Contracting O ficer shall determ ne the
adequacy of the section to function as part of the pernanent construction.
The Contractor will be notified as to the acceptability of the section and
may be directed to nodify nethods of construction[, m x design,] and renpve
the section if necessary.

3.1.3 Renoval of Denpnstration Section
If renoval of the denonstration section is required, it shall be conducted
in such a manner as to naintain the integrity of the underlying subgrade.

The Contractor shall make arrangenments for disposal in areas not |ocated on
the site.
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3.

3.

2 BASE PREPARATI ON
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NOTE: Sand fill is specified for the filling of |ow
areas below the waterline around structures in slack
wat er and giving the Contractor the option of using
bedding or filter nmaterials. However, if fill
material is required where the designer assunes
there will be flowi ng water, the designer will have
to determne the mninumsize of materials that will
stay in place until the stone protection can be
conpleted. This nmay require the fill naterial to be
specified as bedding/filter material or riprap

Tol erances plus 50 to 75 mm (2 to 3 inches) (Above
wat er pl acenent).

Tol erances plus 300 mm (1 foot) and minus 600 mm (2

feet) (Below water placenent).
EE SRR I Ik S S I S S S I R Sk I I kR Sk I S R Ik S S I kR Sk I S O

Areas on which [geotextile and riprap are] [filter layers and riprap are]

[ bedding nmaterial and riprap are] to be placed shall be graded and/or
dressed to conformto cross sections shown on the contract draw ngs within
an all owabl e tol erance of plus 50 mm 2 inches and minus 100 mv 4 inches
fromthe theoretical [slope] |ines and grades. The prepared base shall be
approved by the Contracting O ficer. Were such areas are bel ow t he

all owabl e mi nus tolerance limt they shall be brought to grade by fill
[wWith earth simlar to the adjacent material] [with sand fill] and then
conpacted to a density equal to the adjacent in place material.

[ Subaqueous areas on which [bedding material and riprap] [filter materials
and riprap] are to be placed shall be graded and/or dressed to conformto
cross sections shown on the contract drawi ngs within an all owabl e tol erance
of plus 300 mr 1 foot and mnus 600 mr 2 feet fromthe specified [sl|ope]
line and grades. Were such areas are bel ow the allowabl e m nus tol erance

[imt they shall be filled with sand fill. As an alternative, these areas
may be filled with [bedding material] [filter material]. No paynment wll
be made for any material thus required.] |Inmrediately prior to placing the
[geotextile] [bedding layers] [filter layers], the prepared base will be

inspected by the Contracting Oficer and no material shall be placed
thereon until that area has been approved.

3 PLACEMENT OF BEDDI NG LAYERS

3.1 Cener al

EE R R S I R I R I I R R I R R R R O S I R I R R I R R R R R R R R

NOTE: The follow ng construction tol erances will be
used for bedding layer placenent. Tolerances will
vary based upon District experience and project
condi tions.

Plus or nminus 50 mm (2 inches)
Plus 100 nm (4 inches) or mnus 50 mm (2 inches)
Plus 150 mm (6 inches) or mnus 50 mm (2 inches)

(bel ow water) should be possible if water depths are
less than 3 neters (9 feet). Placenent tol erances
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at greater depths should be del eted and repl aced
wi th tons/square as specified for under water
pl acenent of stone.

IR R R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEREEEEEEREEEEEEE]

A bedding layer, consisting of a [ ] -mr -inch layer of [gravel or]
crushed stone, shall be placed on the prepared base as described below, in
accordance with the details shown on the contract draw ngs, and within the
[imts shown on the contract drawings or staked in the field. A tolerance
of plus 50 mr 2 inches and mnus 25 mr 1 inch fromthe slope |ines and
grades shown on the contract drawings will be allowed in the finished

surface of the bedding, except that the extrene of this tolerance shall not

be continuous over an area greater than 18 n? 200 square feet.

3.3.2 Pl acenent of Bedding Material on Prepared Base

Beddi ng material shall be spread uniformly on the prepared base to the
[slope] lines and grades as indicated on the contract drawi ngs and in such
manner as to avoid danage to the prepared base. Placing of [gravel or]
crushed stone by nethods which tend to segregate the particle sizes within
the bedding | ayer [or cause mixing of the separate |layers] will not be
permtted. Placenent shall begin at the bottomof the area to be covered
and continue up slope. Subsequent |oads of material shall be placed

agai nst previously placed material in such a nmanner as to ensure a

rel atively honbgenous nmass. Any danmege to the surface of the prepared base
during placing of the material shall be repaired before proceeding with the
wor k.  Compaction of material placed on the prepared base will not be
required, but [the material surface] [each layer] shall be finished to
present an adequately even surface, free from nounds or w ndrows.

3.4 PLACEMENT OF FI LTER LAYERS

3.4.1 CGener a
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NOTE: The follow ng construction tol erances will be
used for filter layer placenent. Tolerances wll
vary based upon District experience and project
condi tions.

Plus or minus 50 mm (2 inches)
Plus 100 nm (4 inches) or mnus 50 mm (2 inches)

Plus 150 mm (6 inches) or mnus 50 mm (2 inches)
(bel ow water) should be possible if water depths are
less than 3 neters (10 feet). Placenent tol erances
at greater depths should be del eted and repl aced
with tons/square as specified for under water

pl acenent of stone.
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NOTE: Alternative 1.
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[Filter layers, conposed of geotextile [and a [___ ] -mr -inch |ayer of
filter stone][ and a [ ] -mr -inch layer of sand (cushion |ayer)] shal
be placed on the prepared base as described below, in accordance with the
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details shown on the contract drawings, and within the linmts either shown
on the contract drawings or staked in the field.] [A tolerance of plus 50
mr 2 inches and minus [25][50] mr [1 inch][2 inches] fromthe slope Iines
and grades shown on the contract drawings will be allowed in the finished

surface of the filter layers, except that the extrene of this tol erance

shal | not be continuous over an area greater than 18 n? 200 square feet.]
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NOTE: Alternative 2.
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[Filter layers conposed of a [ ] -mr -inch | ower |ayer of [Sand
T 11, [a____ ] -mr -inch middle |layer of Gravel "[__ 1"1, and a
[ ] -mr -inch upper layer of [Gavel "[___ 1"] [Filter Stone] shall be

pl aced on the prepared base as described bel ow, in accordance with the
details on the contract drawings, and within the limts shown on the
contract drawings or staked in the field.] [A tolerance of plus [ ] m
inch(es) and minus [ ] mr inch(es) fromthe slope |ines and grades
shown on the contract drawings will be allowed in the finished surface of

the filter layers, except that the extrenme of this tolerance shall not be

continuous over an area greater than 18 n? 200 square feet].

3.4.2 [ Ceotextile
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NOTE: Delete this paragraph if Alternate 2 is used.
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Installati on of geotextile shall be as specified in Section 31 05 22
GEOTEXTI LES USED AS FI LTERS. ]

3.4.3 [Placement of [Filter Material] [Sand Cushion Layer] on Ceotextile]
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NOTE: Delete this paragraph if Alternate 2 is used.
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[[Crushed stone][Filter material] shall be spread uniformy on the
geotextile to the [slope] lines and grades as indicated on the contract
drawi ngs and in such manner as to avoid damage to the geotextile.

Pl acenent shall begin at the bottomof the area to be covered and continue
up slope. Subsequent |oads of material shall be placed against previously
pl aced material in such a manner as to ensure a relatively honobgenous
mass. Placing of [crushed stone][filter stone][sand cushion |ayer] by

nmet hods which tend to segregate the particle sizes within the filter |ayer
will not be permtted. Any damage to the surface of the geotextile during
pl acement of [crushed stone][filter stone][sand cushion |layer] shall be
repai red before proceeding with the work. Conpaction of material placed
on the geotextile will not be required, but shall be finished to present an
adequately even surface, free from nounds or w ndrows. ]

3.4.4 Pl acenent of Filter Material on Prepared Base

Filter material shall be spread uniformly on the prepared base to the
[slope] lines and grades as indicated on the contract draw ngs and in such
manner as to avoid danage to the prepared base. Placenent shall begin at
the bottom of the area to be covered and continue up slope. Subsequent

| oads of material shall be placed agai nst previously placed material in
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such a manner as to ensure a relatively honobgenous nmass. Pl acing of
[sand,] [gravel,] and [crushed stone] by methods which tend to segregate
the particle sizes within the filter |ayers or cause m xing of the separate

layers will not be permtted. Any damage to the surface of the prepared
base during placenent of the nmaterial shall be repaired before proceeding
with the work. Conpaction of material placed on the prepared base will not

be required, but each layer shall be finished to present an adequately even
surface, free from nmounds or w ndrows.

3.5 PLACEMENT OF RI PRAP

EE R R R S I R R I R R S R R R R R I R S I R I R I R I R R R R R R R

NOTE: At the end of this section, the Specifier
nmust attach copies (Plates) of ENG FORM 4794- RM
Rl PRAP GRADATI ON CURVES for MO, M (ENG FORM

4794- R RI PRAP GRADATI ON CURVES for R90, R ), etc.

EE R R R S I R R I R I I R R I R R I R R R S I R I R I R I R R R R S R R R

3.5.1 Cener al

BRI R I I R R R R R I I R R R R R I S I I R R R R S S I R R R R R I S I R R I I I O I S I R R kS I I I
NOTE: The Specifier will not specify riprap by
| ayer thickness. Riprap shall be specified by the
wei ght of the maxi num D100 size of the riprap

gradati on.
BRI R I I R R R R R I I R R R R R S I R R R R S S I R R R R R R S S I I R R R I I R O R I S I R R R S I I

Ri prap shall be placed on the [filter] [and] [bedding] |ayers specified in
par agraph(s) [BEDDI NG MATERI AL] [and] [FILTER MATERI AL] within the limts
shown on the contract draw ngs.

3.5.2 Pl acement

IR R R R EE RS EEEEEREEEEEEEEEREEEREEEREEEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEEREEEEE SRS

NOTE: Sel ect appropriate Alternative.

EE R R R S I R R I R I R R S R R R R R R S I R I R I R I R R R R R R O

[ Under water placenent rates shall be used when the top of the layer to be
pl aced is covered by nore than 900 mr 3 feet of water.]

3.5.2.1 [ Above Water]

EE IR IR R I I R R I I O R R R I R R Sk S R Sk I R I Rk I R R S

NOTE: Alternative 1.

For placenent of riprap above water on a bedding
layer or filter layer(s).

For tolerances in general, one-half (1/2) of the
aver age stone dinension of gradation range is

al | owned above the neatline and one-forth (1/4) of
the same dinension is allowed bel ow the neatli ne.

Bott om hi nged tail gates shall be added to dunp

trucks used in placing the riprap if larger than
ML80 (R400) riprap is specified.

Rk Ik b Sk R R R R Sk kR SRR S Sk Sk R Rk O kR SRk ko

[ Riprap shall be placed in a manner which will produce a well-graded nass
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of rock with the ninimum practicable percentage of voids, and shall be
constructed, within the specified tolerances, to the |lines and grades shown
on the contract drawi ngs or staked in the field. A tolerance of plus
[ ] mrinch(es) and mnus [__ ] mr inch(es) fromthe slope |ines and
grades shown on the contract drawings will be allowed in the finished

surface of the riprap, except that the extrene of this tolerance shall not

be continuous over an area greater than 18 n? 200 square feet. The average

tolerance of the entire job shall have no nore than 50 percent of the

tol erances specified above. [Ri prap shall be placed by neans of truck,
crane operated skip-pan (box), dragline bucket, clanshell, rock-bucket,
hydraul i c excavator ("Gadall"), trackhoe, or other approved equi pnent.

[ The use of tractor |oaders or other equi pnent conmmonly referred to as
front end | oaders shall not be permtted. [Pneumatic tired front end

| oaders nmay be used provided that in the opinion of the Contracting Oficer
no degradati on of the rock occurs.]]] Riprap shall be placed to its ful
course thickness in one operation and in such manner as to avoid displacing
the [bedding] [filter] material. The |large stones shall be well
distributed and the entire nass of stones in their final position shall be
graded to conformto the gradation specified in paragraph Rl PRAP
subparagraph GENERAL. Pl acenent shall begin at the bottomof the area to
be covered and continue up slope. Subsequent |oads of material shall be

pl aced agai nst previously placed nmaterial in such a manner as to ensure a
relatively hombgenous mass. The finished riprap shall be free from

obj ecti onabl e pockets of small stones and clusters of |arger stones.
Placing riprap in layers will not be permtted. Placing riprap by dunping
it into chutes, or by sinmlar nethods |likely to cause segregation of the
various sizes, shall not be permitted. Placing riprap by dunping it at the
top of the slope and pushing it down the slope shall not be permitted. No
equi prent shall be operated directly on the conpl eted stone protection
system The desired distribution of the various sizes of stones throughout
the mass shall be obtained by selective |oading of the material at the
quarry or other source; by controlled dunping of successive |oads during
final placing; or by other nethods of placenment which will produce the
specified results. Each truckload shall be representative of the gradation
requirenents. [All dunp trucks used in placing the riprap shall be

equi pped with bottom hinged tailgates. The gate rel easing nmechani sm shal
be arranged so that it nmay be operated only from at, or near the front of
the truck.] Rearranging of individual stones shall be required to the
extent necessary to obtain a well-graded distribution of stone sizes as
speci fied above. [However, manipul ating stone by nmeans of dozers or other
bl ade equi pment shall not be permitted.] [Unless otherw se authorized by
the Contracting Oficer, riprap shall be placed in conjunction with the
construction of the enmbanknment and with only sufficient lag in construction
of the stone protection as nay be necessary to prevent m xing of enbanknent
and stone protection materials.] Mintain the stone protection unti
accepted by the Contracting Oficer; any material displaced prior to
acceptance due to the Contractor's negligence shall be replaced with no
addi ti onal paynment and to the |lines and grades shown on the contract

dr awi ngs. ]

EE R R S R R I R I R R I R R R R R S I R I R I R I R R R R R R R

NOTE: Alternative 2.

For placement of riprap on geotextile or geotextile
and filter stone.

Tol erance +100 mm and -50 mm (+4 inches and -2

inches) for riprap with a top size up to 230 kg (500
pounds) riprap and a tol erance of +150 nm and - 150
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mm (+6 inches and -6 inches) for large riprap

Bott om hi nged tail gates shall be added to dunp
trucks used in placing the riprap if larger than
ML80 (R400) riprap is specified.

Drop heights of 900 mm (3 feet) specified in this
par agraph are based on the geotextile having a

m ni mum puncture strength of 0.51 kg (115 pounds)
and a mnimumtensile strength of 1.07 kg (240
pounds) and the riprap has a top size larger than 90
kg (200 pounds). For riprap with a top size |arger
than 90 kg (200 pounds) and | ess than 225 kg (500
pounds), the drop height is reduced to 600 mm (2
feet) without a layer of filter stone or a sand
cushion layer is required.

EE R R R S I R R I R I I R R I R R I R R R S I R I R I R I R R R R S R R R

[Ri prap shall be placed in such nmanner as to produce a well graded nass of
rock with the mnimum practicabl e percentage of voids, and shall be
constructed within the specified tolerances to the lines and grades shown
on the drawi ngs. Placenent shall begin at the bottomof the area to be
covered and continue up slope. Subsequent |oads of material shall be

pl aced agai nst previously placed nmaterial in such a manner as to ensure a
rel atively honbgenous nmass. A tolerance of plus | ] mr inch(es) or

mnus [___ ] mr inch(es) fromthe slope Iines and grades shown on the
drawings will be allowed in the finished surface of the riprap, except that
ei ther extrene of such tolerance shall not be continuous over an area

greater than 18 n? 200 square feet. The average tolerance 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 height greater than 900 mr 3
feet and stones heavier than 230 kg 500 pounds shall not be dropped froma
hei ght greater than 600 mr 2 feet. [The drop height of riprap with a top
size greater than 225 kg 500 pounds shall be |ess than 300 mr 1 foot, but
can be increased by placing a cushioning |ayer of sand [or [__
of the geotextile before placing the riprap, or other methods deened
necessary if denonstrated in the field to not danmage the geotextile.] The
| arger stones shall be well distributed and the entire nmass of stones in
their final position shall be roughly graded to conformto the gradation
specified in paragraph Rl PRAP, subparagraph GENERAL. The finished riprap
shal |l be free from objectionabl e pockets of small stones and clusters of

| arger stones. Placing riprap in layers will not be permitted. Placing
riprap by dunping into chutes or by simlar nethods |ikely to cause
segregation of the various sizes will not be pernmitted. Placing riprap by

dunmping it at the top of the slope and pushing it down the slope will not
be permitted. No equipnent shall be operated directly on the conpleted
stone protection system The desired distribution of the various sizes of
stones throughout the nass shall be obtained by selective |oading of the
material at the quarry or other source, by controlled dunping of successive
| oads during final placing, or by other nethods of placenent which will
produce the specified results. Al dunp trucks used in placing the riprap
shal | be equi pped with bottom hinged tailgates. The gate releasing
mechani sm shal |l be arranged so that it nay be operated only from at, or
near the front of the truck. Rearranging of individual stones will be
required to the extent necessary to obtain a well-graded distribution of
stone sizes as specified above. Miintain the stone protection unti
accepted by the Contracting O ficer; any nmaterial displaced by any cause
shal |l be replaced, with no additional paynment, to the |ines and grades
shown on the draw ngs.]
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3.5.2.2 [ Under Water]

IR R R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEREEEEEEREEEEEEE]

NOTE: The equation presented in this paragraph
(Al'ternative 3) was devel oped to sinplify the

rel ati onship between required riprap |ayer thickness
and underwater placenent rate in slack water. This
equati on assunes that riprap wei ghs approxi nately
1.8 tons netric per cubic neter (1.5 tons per cubic
yard) and that the underwater placenent rate is
based upon a required layer thickness 1.5 tines the
| ayer thickness required to be constructed in the
dry. The quantities are based on a placenent to be
performed in two passes with the second pass being
perpendicular to the first. This equation is

provi ded as an exanpl e and should be nodified to
neet project design criteria.

Metric Units:

(1.36t)(1.5)
T o = eeeieeai- = Ry

mv.

(25M?) (304 nm)

Ty = Required theoretical thickness if placed in

the dry. (Layer thickness given in mm)
Ry = Required placenent rate in Tons/sq nipass

180 kg pl acenent rate is 10 T/sq nl pass (assumne
required thickness in the dry is 750 mmfor high
turbulent flow criteria).

90 kg placenent rate is 5 T/sq nf pass (assune
required thickness in the dry is 400 mmfor | ow
turbulent flow criteria).

English (SI) Units:

(1.5 T/yd®) (100 ft?)(1.5)
T(0.347) = -mmmmmm e - R

(27 ft3/yd®) (12 in./ft)(2)

T = Required theoretical thickness if placed in the
dry. (Layer thickness given in inches.)

R = Required placenent rate in Tons/sq/pass. Wiere
a square is referring to 100 square feet.

400 pound placenent rate is 10 T/sqg/ pass (assune
required thickness in the dry is 30 inches for high
turbulent flow criteria).

200 pound placenent rate is 5 T/sq/ pass (assune

required thickness in the dry is 16 inches for |ow
turbulent flow criteria).
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3.

Alternative 3:

The depth of water over the geotextile is based on
the puncture strength of the geotextile being a

m ni mum of 0.61 kN (140 pounds) and the inpact
energy of 1.74 kN (400 pounds) top size riprap being
pl aced without a layer of filter stone or sand
cushion | ayer.

Rk Rk kR R Rk O kR R SR S R Rk S Sk O o O R R O I R I R R

[When riprap [, with a nmaxi num size of 180 kg 400 pounds,] is placed under
wat er onto geotextile it nmay be dropped fromthe water surface if the water
depth over the geotextile is greater than 1.5 m 5 feet. Riprap placed in

the wet shall be placed evenly at a rate of [ ] tons per square (9.3 nﬁ
tons per square (100 square feet) per pass for M ] R ] riprap

and [__ ] tons per square (9.3 n?) tons per square (100 square feet) per
pass for M ] R ] riprap. Prior to starting work, subnmit the
proposed nethod of placing riprap under water. Ri prap to be placed in the
wet shall be done during periods of |ow water |evels during the nonths of
June through Novenber. The riprap shall be placed in two passes, with the
second pass perpendicular to the first pass. The total quantity of M

]

R ] riprap placed in two passes shall be [__ ] tons per square and
the total quantity of M ] R ] riprap placed in two passes shal
be [ ] tons per square.]

.6 [ PLACEMENT OF GROUTED RI PRAP]

.6.1 Cener a

Ri prap shall be placed on the [filter] [and] [bedding] material specified
in paragraph(s) [FILTER MATERI AL] [and] [BEDDI NG MATERI AL] within the
[imts showm. [Pressure relief holes shall be installed every 3 m 10 feet
and fornmed by 75-mm 3-inch dianeter pipe. The end(s) of the pipe shall be
installed into the [bedding][filter] layer so that it will not becone

cl ogged with grout. The end(s) of the pipe which is buried in the
[bedding][filter] layer shall be capped and shall be perforated with holes
or slots. Care shall be taken to prevent grout fromentering the weep

hol es. ]

6.2 Pl acenment

EE R R R S I R R R I I R R I R R R R R S R I R I R I R R R R R R R

NOTE: Pl acenent of grouted riprap will always be
placed in the dry on filter layers or bedding |ayer

Tol erances of +150 nm (+6 inches) for riprap up to
300 kg (650 pounds) and a tol erance of +300 mm (+12
inches) for large riprap

Bott om hi nged tail gates shall be added to dunp
trucks used in placing the riprap if larger than
180- kg (400-pound) riprap is specified.

EE R R R S I R R I R I I R R I R R I R R R S I R I R I R I R R R R S R R R

[Ri prap shall be placed in a manner which will produce a well-graded mass
of rock with the nminimum practicable percentage of voids, and shall be
constructed, within the specified tolerance, to the Iines and grades either
shown on the contract drawings or staked in the field. A tolerance of not

| ess than plus | ] mr inch(es) fromthe slope |ines and grades shown on
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the contract drawings will be allowed in the finished surface of the riprap

except that the extreme of this tolerance shall not be continuous over an

area greater than 18 n? 200 square feet. The average tol erance of the

entire job shall have no nore than 50 percent of the tol erances specified
above. Riprap shall be placed to its full course thickness in one
operation and in such nmanner as to avoid displacing the [filter] [beddi ng]
material. Placenment shall begin at the bottomof the area to be covered
and continue up slope. Subsequent |oads of material shall be placed

agai nst previously placed material in such a nanner as to ensure a

rel atively honmpogenous mass. The large stones shall be well distributed and
the entire nass of stones in their final position shall be graded to
conformto the gradation specified in paragraph Rl PRAP, subparagraph
GENERAL. The finished riprap shall be free from objectionabl e pockets of
smal | stones and clusters of larger stones. Placing riprap in layers wll
not be permtted. Placing riprap by dunping it into chutes, or by simlar

nmet hods likely to cause segregation of the various sizes, will not be
permtted. Placing riprap by dunping it at the top of the sl ope and
pushing it down the slope will not be permitted. No equipnment shall be

operated directly on the conpleted stone protection system The desired
distribution of the various sizes of stones throughout the nmass shall be
obt ai ned by selective |oading of the material at the quarry or other
source; by controlled dunping of successive |oads during final placing; or
by ot her nethods of placenent which will produce the specified results.
Each truckl oad shall be representative of the gradation requirenents. [Al
dunp trucks used in placing the riprap shall be equi pped with bottom hi nged
tail gates. The gate rel easing nmechanismshall be arranged so that it may
be operated only from at, or near the front of the truck.] Rearranging of
i ndividual stones will be required to the extent necessary to obtain a

wel | - graded distribution of stone sizes as specified above. [ Unl ess

ot herwi se aut horized by the Contracting O ficer, riprap shall be placed in
conjunction with the construction of the enmbanknent and with only
sufficient lag in construction of the stone protection as nay be necessary
to prevent m xing of enbanknent and stone protection naterials.] Mintain
the stone protection until accepted by the CGovernnent; any naterial

di spl aced prior to acceptance due to the Contractor's negligence shall be
replaced with no additional paynment, and to the |lines and grades shown on
the contract draw ngs.]

.6.3 Grouting of Riprap

Pl acenent of grout shall be as specified in paragraph PRODUCI NG CONVEYI NG
AND PLACI NG GROUT.

.7 [ PLACEMENT OF RI PRAP PAVI NG STONE]
7.1 Cener al

Ri prap paving shall be placed on the [filter][ and ][bedding] nateria
specified in paragraph(s) [FILTER MATERI AL][ and ][ BEDDI NG MATERI AL] within
the limts shown.

.7.2 Pl acenment

Ri prap paving stone shall be carefully placed, by hand or machine, in a
manner which will produce a conpact paving to the Iines and grades either
shown on the drawi ngs or staked in the field. The stone shall be placed in
a single layer with the dinmensions of the stones corresponding to the

thi ckness of the paving laid nornal to the plane of the slope. Adjacent
stones shall be selected for size and shape and laid in such close contact
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as to produce a reasonabl e m ni num of voids. Placenent shall begin at the
bottom of the area to be covered and continue up slope. Subsequent | oads
of material shall be placed against previously placed material in such a
manner as to ensure a relatively honbgenous mass. The stones shall be
roughly coursed with courses running horizontally and breaking joints with
the preceding course as far as practicable. Double-decking of the flat
stones to obtain the required depth of paving will not be permtted.
Spaces between the stones in the face of the paving shall be filled with
tightly driven spalls and the paving tanped if necessary to produce a
conpact mass and an adequately even surface. A tolerance of plus or nmnus
[ ] mr inch(es) fromthe slope |ines and grades shown will be allowed
in the finished surface of the riprap paving, except that the extrene of

this tolerance shall not be continuous over an area greater than 18 n? 200
square feet.

.8 [ PLACEMENT OF HAND- PLACED RI PRAP]
.8.1 CGener a

Hand- pl aced riprap shall be placed on the [filter][ and ][bedding] material
specified in paragraph(s) [FILTER MATERI AL][ and ][ BEDDI NG MATERI AL] within
the limts shown. Stone shall conformto the requirenents of paragraph

Rl PRAP. Except for spalls for wedging, stone shall be roughly rectangul ar

in shape of which the |east dinmension shall be not |less than one-third the

| engt h.

.8.2 Pl acenment

The riprap shall be carefully placed by hand in such a manner that adjacent
stones are in close contact and, in general, have their greatest dinensions
across the slope. "Through stones" shall be well-distributed throughout
the mass and the sum of their cross sections, parallel to the slope being
protected, shall be not |less than two-thirds of such area. As used in this
specification a "through stone" is defined as a stone whose di mensi on
normal to the surface being riprapped is not |less than the full depth of
the riprap. Placenent shall begin at the bottomof the area to be covered
and continue up slope. Subsequent |oads of material shall be placed

agai nst previously placed material in such a manner as to ensure a

rel atively honbgenous nass. Placenent shall begin at the bottom of the
area to be covered and continue up slope. Subsequent |oads of materia

pl aced on the slope shall be immedi ately adjacent to previously placed
material in such a manner to ensure a relatively honogenous nass. The
riprap along the | ower edge of an area shall consist of the |argest stones
set in atrench so as to forma band. Except for spalls used to fill voids
bet ween | arger stone, no stone shall be used in the exposed face of the
riprap which will extend | ess than one-half the thickness of the riprap.
Spaces between the |arger stones shall be filled with spalls and smaller
stones of the largest feasible size to forma conpact mass. Spalls and
smal | stone shall not be place in nests in lieu of larger size stone. A
tolerance of plus or minus [ ] mr inch(es) fromthe slope |ines and
grades shown will be allowed in the finished surface of the riprap paving,

except that the extreme of this tolerance shall not be continuous over an

area greater than 18 n? 200 square feet.

.9 [ PLACEMENT OF GROUTED HAND- PLACED RI PRAP]
.9.1 Cenera
Hand- pl aced riprap shall be placed on the [filter][ and ][bedding] materia
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specified in paragraph(s) [FILTER MATERI AL][ and ][ BEDDI NG MATERI AL] within
the limts shown. Stone shall conformto the requirenents of paragraph

Rl PRAP. Except for spalls for wedging, stone shall be roughly rectangul ar

in shape of which the |least dinension shall be not |less than one-third the

| engt h.

3.9.2 Pl acenment

The riprap paving shall be carefully placed to forma layer [__ ] my
inch(es) in thickness. The riprap shall be placed in conformance with the
general requirenments of paragraph PLACEMENT OF HAND- PLACED RI PRAP, except
that the stone shall be laid with open joints to facilitate grouting and
the smal | er spaces between stones in the face of the paving shall not be
filled with spalls but shall be left open to receive grout readily.
[Pressure relief holes shall be installed every 3 m 10 feet and forned by
75-mr 3-inch dianeter pipe. The end(s) of the pipe shall be installed into
the [bedding][filter] layer so that it will not becone clogged with grout.
The end(s) of the pipe which is buried in the [bedding][filter] |ayer shal
be capped and shall be perforated with holes or slots. Care shall be taken
to prevent grout fromentering the weep hol es. ]

3.9.3 Grouting of Hand-Pl aced Ri prap

Pl acenent of the grout shall be as specified in paragraph PRODUCI NG
CONVEYI NG AND PLACI NG GROUT.

3.10 [ PLACEMENT OF GROUTED RI PRAP PAVI NG
3.10.1 Cener a

Ri prap paving shall be placed on the [filter][ and ][bedding] nateria
specified in paragraph [FILTER MATERI AL][ and ][ BEDDI NG MATERI AL] within
the limts shown. Stone shall conformto the requirenents of paragraph
Rl PRAP PAVI NG

3.10.2 Pl acenment

The riprap paving shall be carefully placed to forma layer [__ ] my
inch(es) in thickness. The riprap shall be placed in conformance with the
general requirenments of paragraph PLACEMENT OF RI PRAP PAVI NG except that
the stone shall be laid with open joints to facilitate grouting and the
snmal | er spaces between stones in the face of the paving shall not be filled
with spalls but shall be left open to receive grout readily. [Pressure
relief holes shall be installed every 3 m 10 feet and fornmed by 75-nmr 3-inch
di ameter pipe. The end(s) of the pipe shall be installed into the
[bedding][filter] layer so that it will not becone clogged with grout. The
end(s) of the pipe which is buried in the [bedding][filter] layer shall be
capped and shall be perforated with holes or slots. Care shall be taken to
prevent grout fromentering the weep holes.]

3.10.3 Grouting of Riprap Paving

Pl acenent of grout shall be as specified in paragraph PRODUCI NG CONVEYI NG
AND PLACI NG GROUT.

3.11 [ PLACEMENT OF [DERRI CK STONE] [AND] [ CAPSTONE] ]

IR R R R EE RS EEEEEREEEEEEEEEREEEREEEREEEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEEREEEEE SRS

NOTE: The tolerance for the riprap |layer nay have
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to be tightened in paragraph PLACEMENT OF RI PRAP to

nmeet tolerance required for this |ayer
EE SRR I Sk S S I S S S S kR S Ik I Sk I SR Ik S S Sk I R Sk I S O

3.11.1 Cener a

[Derrick Stone] [and] [Capstone] shall be placed carefully with equi prent
suitable for handling the stone of the size(s) specified ona [__
inch(es) thick layer of [MA0] [M ] [ROO] [R ] riprap specified in
par agr aph PLACEMENT OF RI PRAP

3.11.2 Pl acenment

The various sizes of [derrick stone] [and] [capstone] shall be distributed
in such a manner as to produce a conpact, uniform well-graded mass [wthin
the limts shown on the contract drawings.] [to the lines and grades

i ndi cated on the contract drawings and staked in the field.] Placenent
shal | begin at the bottomof the area to be covered and continue up sl ope.
Subsequent | oads of naterial shall be placed against previously placed
material in such a manner as to ensure a relatively honbgenous nass.

Adj acent stone shall be selected with reasonable care as to size and shape
and placed in close contact, the smaller stones filling the spaces between
the larger ones so as to | eave a reasonable m ni mum of voids. "Through
stones" shall be well distributed throughout the mass, and the sum of their
cross sections parallel to the surface being protected shall be not |ess
than 70 percent of such area. As used herein, a "through stone" is defined
as a stone whose dinmension normal to the surface being protected is not

| ess than the full depth of the protection. A tolerance of not |ess than
plus [ ] mr inch(es) fromthe slope |ines and grades shown on the
contract drawings will be allowed in the finished surface of the stone

except that the extreme of this tolerance shall not be continuous over an

area greater than 18 n? 200 square feet. The average tol erance of the

entire job shall have no nore than 50 percent of the tol erances specified
above. Maintain the stone until accepted by the Governnment; any materia

di spl aced prior to acceptance due to the Contractor's negligence shall be
replaced with no additional paynent and to the |ines and grades shown on

the contract draw ngs.

3.12 GROUTI NG OF STONE PROTECTI ON

Pl acenent of grout shall be as specified in paragraph PRODUCI NG CONVEYI NG
AND PLACI NG OF GROUT.

3.12.1 Produci ng, Conveying and Pl acing of G out
3.12.1.1 Pr oduci ng G out

The batching and ni xi ng equi pnent shall provide sufficient capacity to
prevent cold joints. WMaterials shall be stockpiled and batched by nethods
that will prevent segregation or contami nation of aggregates and insure
accurate proportioning of the ingredients of the mixture. No m xing water
in excess of the anpbunt required by the job m x shall be added to the grout
m xture during mxing, hauling, or after arrival at the delivery point[,
except as required and approved.]

a. Ready-M xed Concrete G out

Ready- m xed concrete grout shall conformto ASTM C 94/ C 94N except
as ot herw se specified.
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b. Volunetric Batching and Conti nuous M xi ng
Vol unetric batching and m xing shall conformto ASTM C 685/ C 685W\.
c. On-site Batching and M xi ng

The Contractor has the option of using an on-site batching and
m xing facility. The facility shall provide sufficient capacity
to prevent cold joints and be able to batch the cenent and
aggregate by weight, and the water and adm xtures by wei ght or
vol unme. The nethod of neasuring nmaterials, the batching
operation, and the nixer shall be approved in accordance with
paragraph SUBM TTALS. On-site plant shall conformto the

requi renents of either ASTM C 94/ C 94N or ASTM C 685/ C 685N

3.12.1.2 Preparation for Placing

[ Adequat e precautions shall be taken to prevent grout from penetrating the
upper filter layer. ]The rock shall be flushed with water to renove the
fines fromthe rock prior to placing the grout. The rock shall be kept
noi st just ahead of the actual placing, but no flowi ng or standing water
shal | be present during the grout operation. Snow and ice shall be
renoved. Al equi pnment needed to place, protect, and cure the grout shal
be at the placenent site and in good operating condition. The entire
preparation shall be accepted by the Contracting Ofice prior to placing
the grout.

.12.1.3 Conveyi ng and Pl aci ng

Grout placenent shall not be permitted when, weather conditions prevent

proper placenent, except upon approval. The grout m xture shall not be
pl aced until the stone protection has been inspected and approved. G out
shall be in place within 15 m nutes after discharge fromthe m xer. Grout

shal | not be dropped nore than 1.5 m 5 feet vertically unless suitable
equi pnent is used to prevent segregation.

a. Conveying

When the grout is mxed [and] [or] transported by a truck nixer
the grout shall be delivered to the site of the work and di scharge
shal | be conpleted within 1-1/2 hours after introduction of the
cenment to the aggregate and water. Wen the air tenperature is 29
degrees C 85 degrees F or greater) or under conditions
contributing to quick stiffening of the grout, the tine between
the introduction of the cenent and di scharge of the grout shal

not exceed 45 minutes. The Contracting Oficer may allow a | onger
tinme, provided the setting tine of the grout is increased a
correspondi ng anount by the addition of an approved set-retarding
adm xture. Gout shall be deposited as close as possible to its
final position by nethods that will prevent segregation of the
aggregates or loss of nortar.

b. Placing
The riprap shall be kept npist just ahead of the actual grout
pl acenent, but the grout shall not be placed in standing or

flowing water. G out placed on inverts or other nearly |eve
areas may be placed in one course. On slopes, the grout shall be
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placed in two (2) courses in successive lateral strips
approximately 3 m 10 feet in width starting at the toe of the

sl ope and progressing to the top. The grout shall be delivered to
the place of final deposit and discharged directly on the surface
of the riprap, using a splash plate of netal or wood to prevent

di spl acenent of the rock directly under the discharge. The flow
of grout shall be directed with broonms, spades or baffles to
prevent it fromflow ng excessively along the sanme path and to
assure that all intermttent spaces are filled. Sufficient
barring shall be done to |oosen tight pockets of riprap and
otherwi se aid the penetration of grout so that all voids shall be
filled and the grout fully penetrates the riprap [as
specified][fromthe base of the riprap layer to at |east
two-thirds of the thickness of the stone layer]. Al broom ng on
sl opes shall be uphill and after the grout has stiffened, the
entire surface shall be rebrooned to elimnate runs, to fill voids
caused by sl oughing, and to renpbve grout fromthe top surface and
pockets or depressions of the upper stones.

3.12.1. 4 Col d- Weat her Requi renents

No grout placenent shall be made when the anbient tenperature is below 2
degrees C 35 degrees F, nor if the anbient tenperature is below 5 degrees C
40 degrees F and falling. Suitable covering and other neans, as approved,
shal | be provided for nmaintaining the grout at a tenperature of at |east 10
degrees C 50 degrees F for not |ess than 72 hours after placing and at a
tenperature above freezing for the remainder of the curing period. Wen
freezing conditions prevail, riprap to be grouted nust be covered and
heated to a range of 5 to 16 degrees C 40 to 60 degrees F for at |east 24
hours prior to placing the grout. Salt, chem cals, or other foreign
materials shall not be mxed with the grout to prevent freezing. Any grout
damaged by freezing shall be renoved and replaced at the expense of the
Contractor.

.12.1.5 Hot Weat her Requirenents

When the rate of evaporation of surface noisture, as determ ned by use of

Figure 2.1.5 of ACI 305R, is expected to exceed 100 g/n? 0.2 pounds per
square foot per hour, provisions for wi ndbreaks, shading, fog spraying, or
wet covering with a light-colored material shall be nmade in advance of

pl acenment, and such protective neasures shall be taken as quickly as
finishing operations will allow.

.12.2 Curing and Protection of Gouted Stone Protection

Begi nning i medi ately after placenment and continuing for at |east 7 days,
all grout shall be cured and protected frompremature drying, extrenes in
tenperature, rapid tenperature change, freezing, mechanical damage, and
exposure to rain or flowing water. Al materials and equi pnent needed for
adequate curing and protection shall be available and at the site of the
pl acement prior to the start of grout placenent. After conpletion of any
strip or panel, no workman or other |oad shall be pernmitted on the grouted
surface for a period of twenty-four (24) hours. Exposed surfaces shall be
kept continuously noist for the entire period, or until curing conpound is
applied. Preservation of npoisture for grout surfaces shall be acconplished
by one of the follow ng nethods:

a. Continuous sprinkling and pondi ng.
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b. Application of absorptive mats or fabrics kept continuously wet.
c. Application of sand kept continuously wet.
d. Application of inpervious sheet material conformng to ASTM C 171

e. Application of menbrane-form ng curing conmpound conforming to

ASTM C 309. The conpound shall be sprayed on the npist surface as soon
as free water has di sappeared, but shall not be applied to any surface
until finishing of that surface is conpleted. The conpound shall be

applied at a uniformrate of not |ess than 300 m/n? 1 gall on per 150
square feet of surface and shall forma continuous adherent menbrane
over the entire surface. Curing conpound shall not be applied to
surfaces requiring bond to subsequently placed grout. |[If the nenbrane
i s danaged during the curing period, the damaged area shall be
resprayed at the rate of application specified above.

13 TRENCHFI LL REVETMENT, BANK PAVI NG, AND OUTLET DRAI NS

13.1 Trenchfill Revetment

Stone for the trenchfill shall be Graded Stone ["A"] ["B"] ["C']

[[ 1-ka] [I ]-Pound] Stone and shall be back-dunped fromthe dunp
trucks, placed by skip, clanshell, or other approved nethod directly in the

trench excavated at the toe of the graded revetnent slope. Stone placenent
in trench shall not be acconplished nore than 300 m 1,000 feet in advance
of the conpleted trenchfill section, including upper bank paving, unless
otherw se permitted by the Contracting Officer. The trenchfill shall be
constructed to the el evations and cross sections shown on the drawings. A
tol erance of [150][ ] mr [6]] ] inches above or below the |ines and
grades of final excavation will be permtted provided the area of the
finished section is not less than the area of the theoretical section.

Pl acenent of the trenchfill shall be conpleted prior to placenent of the
bank paving. Bulldozing of stone fromthe upper bank into the excavated
trench will not be pernmitted.

.13.2 Bank Pavi ng

St one bank paving shall be Graded Stone "C' [[57]] ]1-kg

[125] [ ]-pound stone] [ ] -kg -Pound riprap. Excess stone placed
directly in the trench at the toe of the graded revetnent slope may be
dragged up the slope a maximumof 3 m 10 feet vertically above the average
| ower water plane (ALWP). The remmi nder of the upper bank paving stone may
be placed in continuous stockpiles at 3 m 10 feet intervals above the ALW
by nmeans of back-dunping fromdunp trucks or by skip, clanshell, or other
approved nethod, and dragged up the slope a maxi numof 3 m 10 feet
vertically. The remainder of the upper bank paving stone nmay al so be
back-dunped from dunp trucks; placed by skip, clanshell, or other approved
net hod; and spread by bull dozi ng except that pushing stone down the slope
will not be permtted. The stone shall be placed in such a manner to

achi eve a m ni mum of segregation of sizes in the in-place upper bank paving
stone, with uniformgradation fromthe bottomof the slope to the top

el evation of the stone as indicated on the drawings. Prior to placing the
stone, the graded slopes shall be brought to final grade and dressed to
conformto the limts specified in Section 31 00 00 EARTHWORK. A tol erance
of 75 mr 3 inches above and bel ow the specified bank paving thickness wll
be all owed provided the area of the finished section is not |ess than the
area of the theoretical section. To prevent overtopping of the paved
portion of the slope by rising river stages, place bank paving in strips
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parallel to the water's edge when directed by the Contracting Oficer. The
Contractor shall be responsible for any damage to the graded bank or paving
occasi oned by such overtopping of the paving because of failure to keep
pavi ng operations above the water surface.

.13.3 CQutl et Drains

Where required, standard outlet drains or special drainage ditches shall be
constructed. A tolerance of 150 nmr 6 i nches above or below the |ines and
grades will be permtted provided the area of the finished section is not

| ess than the area of the theoretical section. Gaded Stone "C' [[__ ]
-kg -Pound stone] [[_ ] -kg -pound riprap] shall be placed for al

outlet drain paving to provide a mnimum of segregation of sizes in the
in-place materials. A layer of 150-mr 6-inch thick bedding stone shall be
pl aced under the Graded Stone "C' [[___ ] -kg -pound stone] [[__ ] -kg
-pound riprap] in the manner and at the |ocations shown on the drawi ngs. A
thi ckness tol erance of plus 25 mr 1 inch for the 150-nm 6-inch thick
bedding material will be allowed. Were the outlet drains nust be
constructed in silts or silty sands, a 150-mr 6-inch |ayer of bedding sand
shal | be placed beneath the beddi ng stone. The beddi ng sand shall neet the
quality and gradation requirenents as specified in paragraph BEDDI NG

MATERI ALS.

.13. 4 Toe Trench Revet nent

Toe trench revetnment shall be constructed, when so ordered on the
construction schedule, at |ocations where the existing bank or riverbed at
the structure azinmuth line is 3 m 10 feet or |ess bel ow [ Average Low Water
Plane (ALWP)] [__ ]. It shall consist of stone placed al ong the toe of
the bank excavated as specified in [Section 31 00 00 EARTHWORK] [
on the graded sl ope of the upper bank as applicable. Toe trench revetnent
shal |l be of two types as shown on the contract draw ngs for the follow ng
condi tions:

a. Type "A" - For conditions where the top of the graded slope is 2700
nr 9 feet or nore above [Average Low Water Plane (ALWP)] [ ].

b. Type "B" - For conditions where the top of the graded slope is |ess
than 2700 nr 9 feet above [Average Low Water Plane (ALWP)] [ ].

.13.4.1 Trench Fil

A fill consisting of stone shall be placed along the excavated toe of the
bank to the el evation and cross section designated on the contract draw ngs
for both types of toe trench revetnent. The fill shall consist of not |ess
than 27 tons 9 tons nor nore than 41 tons 14 tons of stone per neter |inear
foot of fill, unless otherw se specified on the construction schedul e.

The use of a dozer shall not be pernmitted in noving stone fromthe upper
bank into the trench.

.13.4.2 Upper Sl ope Fil

For Type "A" revetnent, a fill consisting of stone shall be placed on the
graded slope to a mininumdepth nornal to the slope of 250 mr 10 i nches at
the top of the slope and increasing uniformy therefromto a nini mum depth
of 375 mmr 15 inches where it abuts the trench fill. The upper slope fil

shal | be arranged uniformly with the |arger stone at the bottom of the

slope and the small stone at the top and shall not exceed 0.7 tin? 7T per

100 square foot of upper slope fill. The Contractor shall be required to
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rearrange the upper slope fill stone as necessary to conformto these
specifications. The use of a dozer shall not be permitted in placing the
upper slope fill.

3.13. 4.3 Crown Fi l

For Type "B" revetnent, a fill consisting of stone shall be placed,
abutting the trench fill, to the elevation and crown wi dth specified on the
construction schedule. The crown fill shall have a riverward side slope of

1V on 3H, a landward side slope of 1V on 2H, and a m ni numthi ckness of 375
mr 15 inches as shown on the contract draw ngs.

3.13.4. 4 Juncture Wth O her Types of Revetnent

VWere toe trench revetnment joins an existing structure and the alignnent
and riverward slopes of the stone fills in the structures are not the sane,
a transition shall be made by gradually adjusting the alignnent and sl ope
of the toe trench revetnent over a distance of approximately 30 nm 100 feet
so that it conforms to the alignment and slope of the existing stone fil

at the junction of the structures. The transition shall be nmade in a

wor kmanl i ke manner and as directed by the Contracting O ficer.

3.13.4.5 Intermttent Repair of the Trench Fill and Upper Slope Area of
Revet ment

Intermttent repair shall consist of stone placed along the trench fill
and/ or upper slope area of the revetnent to the el evation and cross section
designated on the drawings for trench fill or upper slope, and is ordered
on the construction schedule. Wen specified by the Contracting O ficer,
adjustrment in the line and grade nay be authorized to acconplish necessary
repairs to conformto alignment and grade of undanaged sections. Trench
fill repair shall not be performed when the river stage exceeds [Average
Low Water Plane (ALWP)] [__ ] and upper slope repair shall not be
performed when the river stage exceeds 1.5 m 5 feet above [Average Low
Water Plane (ALWP)] [ ], unless otherw se directed by the Contracting
Oficer.

3.13.5 Stone Fill Revetnent

Stone fill revetment shall be constructed when so ordered on the
construction schedule, and shall consist of a stone fill placed as
specified in [Section 31 00 00 EARTHWORK] [ ]. If required to obtain

proper placenent of nmaterial, the Contractor has the option of using either
nooring piles, anchors, spud barges, or other suitable nethods approved by
the Contracting O fice to obtain the proper configuration and alignnment
whi | e pl aci ng stone.

3.13.5.1 St one Fi l

A fill consisting of stone shall be placed along the structure azinuth |ine
to a cross-section as shown on the contract draw ngs and to such el evation
and crown width as specified on the construction schedule. The riverward

sl ope shall be 1V on 1.5H and shall intersect the structure azinmuth line
900 mr 3 feet bel ow [ Average Low Water Plane (ALWP)] [_ ] unl ess

ot herwi se specified; mnor irregularities will be permtted. The stone
shall be placed in lifts of such height and |length as the Contracting

O ficer may consider necessary to prevent or reduce scour ahead of the fill.
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3.13.5.2 Juncture Wth O her Types of Revetnent

VWere stone fill revetnment joins and existing structure and the alignnent
and riverward slope of the stone fills in the structures are not the sane,
a transition shall be nade by gradually adjusting alignnment and sl ope of
the stone fill revetnent over a slope of the existing stone fill at the
junction of the structures. The transition shall be nmade in a worknmanlike
manner and as directed by the Contracting Oficer.

3.14  STONE REVETMENT, STONEFILL DI KES, STONEROOTS, AND JUNCTI ONS

3.14. 1 Excavati on and G adi ng
Were required for bank protection, the existing ground at the proposed
structures shall be excavated and graded to provide a foundation for the
conpl ete placenent of stone. Excavation and grading shall be in accordance
with Section 31 00 00 EARTHWORK

3.14.2 Constructi on Met hod

The stonefill revetnent and di kes shall be constructed of [G aded Stone
["A'] ["B"] ["C']] to the lines, grades, and sections shown or as noted on
the drawi ngs. Construction of the stonefill revetnents and stonefill dikes

shal | commence at the upstream end and continue progressively to the
downstream end. The initial work shall consist of a stone bl anket

approxi mately 600 mm 2 feet thick and extending over the full wi dth and

l ength of the revetment or dike. |If stone is placed by |and based

equi pnent, this stone blanket is not required. The remaining stone
required to conplete the underwater portion of the revetnent or dike shal
be placed fromthe shoreward to the riverward end of the revetnment or dike
in approximately uniformlayers not exceeding 1.5 m 5 feet in thickness and
extendi ng over the full width and length of the revetnent or dike. The
portion of the revetnent or di ke above the water may be placed in one lift.

3.14.3 Pl acenment

The stone shall be placed in the revetnent and di kes by skip or clamnshell,
cast off barges by hand or nachine, or by other nethods approved by the
Contracting Officer. The larger stone shall be well distributed throughout
the mass, and the finished revetnent or di ke shall be free from pockets of
smal | stone and clusters of |arger stone. A tolerance of plus or mnus 300
mr 1 foot will be allowed on the prescribed crown elevation and wi dth. The
side slopes shall be determned by the natural angle of repose of the
stone, varying from1V on 1.25H to 1V on 2H

3.14. 4 St oner oot s

The stoneroots shall consist of [Gaded Stone ["A'] ["B"] ["C'] [
-pound stone][[__ ] -kg -pound riprap] placed in the excavated trench as
specified in paragraph PLACEMENT and as shown on the draw ngs.

3.14.5 Juncti ons

The junctions shall consist of [Gaded Stone ["A"] ["B"] ["C'] [___ ] -kg
-pound stone][[__ ] -kg -pound riprap]. The 60 m 200 feet trenchfil
revet ment wraparound portion of the junction shall consist of G aded Stone
"B" and measurenent and paynment shall be as specified in paragraph UNIT
PRI CES. Placenent of Graded Stone "B" shall be as specified in paragraph
PLACEMENT and shown on the draw ngs.
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3.

15 CAPCQUT AND REI NFORCEMENT

The work covered by this section consists of furnishing all plant, |abor
and stone, and performng all work necessary in placing the stone for the
revetnents and di kes capouts, and reinforcenent, conplete, all as specified
herein and shown on the drawi ngs. Stone shall be G aded Stone "B" and
shall conformto the requirements specified

.15.1 Debri s Renpva

Debris shall be renpved fromthe structures to allow for the placenent of
the stone in the capout and reinforcenent. The Contracting O ficer wll
determ ne the | ocation and amount of debris to be renoved. There will be
no nmeasurenent and paynment for the debris renoval and all costs will be
considered incidental to the contract. The debris shall be disposed of

| andward of the existing structures so as not to interfere with placenent
of capouts and reinforcenent.

.15.2 Constructi on Met hod

The capouts and reinforcenment shall be constructed of Graded Stone "B" at
the lines, grades and sections shown or as noted on the draw ngs.
Construction shall commence at the upstream end of each structure or
portion thereof and continue progressively to the downstreamend. The
stone required to conpl ete the underwater portion of the capouts and

rei nforcenent shall be placed fromthe upstreamto the downstream end of
the revetnents and | andward end to the riverward end of the dikes in
approxi mately uni formlayers not exceeding [1l.5]] ] m[5]] ] feet
in thickness and extending over the full width and length of the
revetment. That portion of the revetnments or di kes above the water nmay be
placed in one lift. Were reinforcenent is required to be placed bel ow t he
wat er surface, the stone shall be dropped from barges or placed by other
approved nethods to provide a close conpact paving with a required

thi ckness of [600]] ] my [2]] ] feet. Ensure that the stone

pl acement net hods for placenment of stone between Structural Azinmuth Line
(SAL) stations [ ] will not result in damages to the
"sensitive historic site." Prior to the start of work submt,for approval,
the proposed nethod or methods for placing stone underwater.

.15.3 Pl acenment

The stone shall be placed in the capouts and reinforcenent by skip,
clanmshel |, cast off barges by hand or machine, or by other nethods approved
by the Contracting Officer. The |arger stone shall be well distributed
throughout the mass and the finished revetnent shall be free from pockets
of small stone and clusters of |larger stone. A tolerance of plus or nnus
[ 150] [ ] my [6]] ] inches will be allowed for reinforcenent and a
tol erance of plus or mnus [300][ ] my [1]] ] foot will be allowed
for capouts on the prescribed crown elevation and wi dth provided the area
of the finished section is not |less than the area of the theoretica
section. The allowable tolerances fromthe prescribed theoretical cross
section shall not be continuous for nore than [60]] ] m [200]] ]
linear foot of revetnent and/or dike. There shall be no abrupt changes in
the revetnment and/or dike crown wi dths and el evations. The side slopes
shal | be determ ned by the natural angle of repose of the stone, varying
from1V on 1.25H to 1V on 2H.
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3.

16 STONE DI KE
16.1 Di ke Stone Pl acement

The di kes shall be constructed to the el evations, cross sections, and

m ni mum t hi cknesses and within the limts shown on the contract draw ngs.

Si de sl opes shall be determ ned by the angle of repose of the stone,
approximately 1V on 1.25H  The di kes shall be constructed of G aded Stone
"A" as specified in paragraph GRADED STONE "A". Stone shall be placed in
the dikes in such a manner as to produce a well-graded nmass of stone with
the m ni num practicabl e percentage of voids. A tolerance of 300 mr 1 foot
will be allowed in the specified elevation, and 300 mr 1 foot under and 600
mr 2 feet over in the specified crown width provided these variations are
gradual over a mninmumdistance of 30 m 100 feet neasured al ong the dikes
centerlines. The stone may be placed by either backhoe or dragline

equi pped with rock bucket; by [either bulldozer or ]front-end | oader or
bul | dozer, except when placing the base bl anket subaqueously; and by trucks
and other nethods, if approved by the Contracting Oficer. Additiona

stone shall be added if either soundings or sections indicate such to be
necessary. The large stones shall be well distributed throughout the nmass
and the finished di kes shall be free from pockets of snmall stones and
clusters of large stones. Bulldozing stone into excavated trenches will

not be permtted. Subaqueous placenent of stone will not be permtted at
river stage linmtations as specified in [Section | 11 [ ],

par agraph [ RI VER STAGE LI M TATIONS], w thout prior approval, in witing, by
the Contracting Officer or at any river stage when site and current
conditions prevail which, in the opinion of the Contracting O ficer, nake
construction operations either inpractical or uneconom cal.

.16.2 Pl acement Contro

Furni sh, operate, nmaintain necessary equi pnent, and furnish all necessary
materi al and supplies while maintaining control of the placenent of stone
in the dikes. At all tinmes when stone placenent fromfloating plant is
underway, the neans by which the Contractor positions the plant, equipnent,
and stone supply barges nust function accurately and consistently. The

pl ant and equi pnent shall have a dragline or backhoe capabl e of being
nobil e on the spud barge and the flexibility to perform stone placenent by
the drag-off nethod. The kick-off method for stone placenent shall not be
used unl ess approved by the Contracting O ficer. Watever the nethod

enpl oyed, it nust readily permt the Contractor and the Governnent

i nspector to determ ne the exact position of the stone-placing operation.
Do not not place anchors for the purpose of holding floating plant in place
over existing or partially conpleted dikes.

.16.2.1 Ali gnnment Contr ol

The nethod of alignnent control shall be either a manned transit or |aser
or either colored or polarized |light beans, or any other method
demonstrated to be practicable and sufficiently precise and reliable as
approved by the Contracting Oficer.

.16.2.2 Di stance Contro

The nethod of distance control for floating plant engaged in the subaqueous
pl acement of stone shall be either wire distance wheel or another equally
accurate neasuring device as approved by the Contracting Oficer.
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3.16.2.3 Dept h Fi nder

An el ectronic recording depth finder, approved by the Contracting Oficer,
in witing, shall be provided during the construction of the dikes. The
depth finder shall have a recording scroll not |ess than 150 mr 6 inches
wide with a scale of not nore than 3 mof depth to 25 nmm 10 feet of depth
to the inch. The depth finder shall be capabl e of obtaining accurate
profiles and cross-sections during construction of the dikes and shall be
used to monitor anticipated and actual scour and as an aid in the control
of stone placenent. Furnish and maintain an adequate stock of recording
paper for the depth finder.

3.16.2. 4 Nonpermitted Devices

The use of buoys and piles of stone placed above the water surface as

pl acement control devices will not be permitted. The use of bank targets
for alignment control will not be permtted for work di stances of nore than
120 m 400 feet without prior approval, in witing, by the Contracting
Oficer.

3.16.2.5 Ski ff or Boat

Furni sh an alum num skiff or boat with a minimumlength of 5.5 i 18 feet
and equi pped with a 38 kW 50 hp outboard notor.

3.16.3 Longi tudi nal Stone Di ke Pl acenent
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NOTE: For use with stone under 180 kg (400 pounds)
top size.
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The stone shall be placed in the |ongitudi nal peaked stone di kes, stone

ti ebacks and transverse stone di kes by skip, grapple, hand, or other
approved nethod, in such a manner as to produce a well graded nass or stone

with the m ni num practicabl e percentage of voids. Stone shall not be

dropped froma height greater than 900 nmm 3 feet. A variation of 300 mr 1

foot above or 150 mr 6 inches bel ow the specified deviation and 150 mv 6

i nches under or 300 mr 1 foot over the specified crom width will be

al | owed provided these variations are gradual over a mninum distance of 3 m
10 feet neasured along the dike's centerline. Bulldozing stone into

excavated trenches will not be permitted. Stone delivered on-site shall be

cont ai ned as specified in paragraph STONE

3.17  CORRECTI VE EARTHWORK
3.17.1 Gradi ng

Gradi ng shall consist of the sloping of bluff banks danaged by failures in
the bank paving and the preparation of the subgrade for placenent of new
pavi ng; reshapi ng of damaged drains and constructing new drains; reshaping
of overbank areas; and any incidental work as nmay be required in the
prosecution of the work. Most of the grading will be in areas where
nechani cal equi prent can be used, but sone hand grading will be required.
Material resulting from gradi ng operations, including broken pavenent, if
any, shall be used for making fills where required, including the
restoration of deficient slopes. Al grading and filling shall be done to
the lines and grades as staked in the field or as specified. Material used
in making fills or restoring the subgrade shall be free fromroots, brush
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or other debris; and shall be placed in | ayers not to exceed 300 mr 1 f oot
in thickness. Each |layer shall be thoroughly conpacted to a density at

| east equal to that of the adjacent undisturbed earth. Excess materia
[may be wasted in the river or ]shall be spread on the sl ope adjacent to
the area of repair.

L17.2 Excavati on

Excavation shall be required in sone failures where protrusion of stone
above adjacent surface is objectionable. Were excavation is specified,
the subgrades shall be excavated 250 to 300 mr 10 to 12 i nches bel ow the
surface of the adjacent paving. Large areas nay not require excavating

t hroughout, but excavation to the depths specified above will be required
only for a distance of 1.5 m 5 feet inside the perinmeter of the failure.
Most of the excavation can be acconplished by nmechani cal neans, but sone
hand work around the edges will be required. Al work shall be to the
lines and grades as staked in the field or as specified. Materia
resulting fromthe operation shall be used for naking fills where required
as specified in paragraph GRADING Excess material nmay be wasted in the
river or spread on the adjacent sl opes.

.18 BREAKI NG OUT PAVEMENT

The work consists of the breaking out of concrete or asphalt pavenent in
damaged or underm ned areas of pavenent. The concrete pavenent is

approxi mately [100][ ] mr [4]] ] inches in thickness, and the
asphalt pavenment is approximately [125][ ] mr [5]] ] inches in

thi ckness. The area of pavenent to be broken out will be marked by the
Contracting Oficer prior to the start of work. Any additional areas to be
broken out adjacent thereto will be marked as required as the work
progresses. Any pavenent outside the limts marked to be broken out that

i s danaged by the Contractor's operations shall be repaired by the
Contractor with no additional paynent. The breaking out may be done by any
net hod which will acconplish the results desired and will not danmage paving
outside the imts marked.[ Blasting will not be permtted.]

.18. 1 Concrete Breakout

Damaged or undeterm ned nonolithic,articulated or slab concrete shall be
broken into pieces not exceeding 450 nmm 18 inches in any dinension. The
pi eces shall be left on the subgrade where broken. |n areas where grading
may be required, the concrete shall be broken out to the extent necessary
to pernit grading the bank to slopes suitable for paving and the broken
concrete used in naking fills adjacent to the breakout.

.18.2 Asphal t Br eakout

CGeneral ly, asphalt breakout will be Iimted to areas requiring grading of
the bank to slopes suitable for paving. The broken asphalt shall be used
to the extent possible in naking fills adjacent to the breakout. Wen
broken asphalt is used in making fills, the pieces shall not exceed 450 nm
18 inches in any dinension. The broken asphalt that is not used for fill
shal | be spread out sufficiently to avoid abrupt hunps on the adjacent
paving. |In areas where asphalt is damaged and gradi ng of bank is not
required, stone may be placed on top of the broken or damaged asphalt to
the extent necessary to cover the damaged area.
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3.18.3 Rermoval of Drift and Cearing

Accumul ations of drift shall be renoved fromthe areas to be repaired.
Clearing will not generally be necessary; however, any trees, stunps or
brush in the areas where repair work is prescribed shall be cut off flush
with the ground or to an elevation 300 mr 1 foot below the top of the fill,
and renmoved fromthe area. The debris shall be disposed of as specified in
[ Section 01 74 19 CONSTRUCTI ON AND DEMOLI TI ON WASTE MANAGEMENT] [ and

][ Section 31 11 00 CLEARI NG AND GRUBBI NG .

3.18.4 Preparati on of Subgrade

In areas where grading or excavation is required, the subgrade shall be
dressed to a uniformsurface suitable for paving. |In other areas where
crushed stone or [riprap][stone] is specified, the subgrade shall be
dressed as necessary to provide an even surface for paving or to provide
for a suitable tie to the existing paving.

3.19 STONE WORK

Beddi ng stone, [__ -kg -pound [riprap] [stone][, and/or] [G aded Stone
["A']["B"] ["C']] shall be used to repair failure areas in existing paving
or to protect the upstream downstream and |andward areas adjacent to an
exi sting paved bank; for constructing or repairing drains; for nmaking stone
fills, both above and bel ow the water surface; and for constructing

over bank spurs. Stone shall be placed on the bank or overbank area by
crane or dragline equipped with skip, grapple, clamshell, or rock bucket;
by front-end | oader[ or bulldozer]; or by trucks or other methods approved
by the Contracting Officer. Unless otherw se approved by the Contracting
O ficer, the maxi num capacity of dragline buckets used to place [riprap]
[stone] paving on the bank will be limted to 2.3 cubic nmeters 3 cubic yards.

3.19.1 Pl acement

It is contenplated that the quantities required will be in increnents of a
barge | oad of approximtely [ ] [1000] tons (netric) | ] [1,000]

tons for placenent at a single revetnment. Wen less than [ ] [10 000]
tons (metric) [ ] [10,000] tons of [Graded Stone ["A"]["B"]["C"]]
[ ] is specified at a single revetnent, the stone shall be considered
"Graded Stone "A", Small Repairs" for paynment purposes. Wen | ][ 10
000] tons (netric) [ ] [10,000] tons or nore of Graded Stone "A" is
specified at a single revetnent, the stone shall be considered "G aded
Stone ["A']["B"]["C'] [____ ], Large Repairs" for paynent purposes.

3.19.1.1 Beddi ng Materia

Beddi ng stone nmay be required for use under [riprap] [stone] paving or to

fill scoured areas or depressions in the subgrade, or as a blanket in the
construction or repair of drains. Bedding stone is normally placed

[100] [ ] mr [4]] ] inches in thickness above the water surface,
[150] [ ] mr [6]] ] inches in drains and in the anmount of 1.8 t per
square (9.3 n?) [two] [ ] T per square (100 square feet) when pl aced

bel ow the water surface. Placenent above the water shall be to the |lines
and grade specified or as staked in the field; below the water surface, in
the anmpbunt specified or as directed at the tine of placing.

3.19.1.2 [ Ri prap] [Stone] Paving
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NOTE: For determining the placenent rate for under
wat er pl acenent, see notes at paragraph PLACEMENT OF
Rl PRAP, subpar agraph [ UNDER WATER] .

IR R R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEREEEEEEREEEEEEE]

[ Ri prap] [ Stone] of the specified maxi mum size shall be placed on the dry

sl ope or overbank areas and rearranged by hand as necessary to provide

conpl ete coverage of the specified area with an average thickness of

[250] [ ] mmfor [57]] ]1-kg [10][ ] inches for [125]] ] - pound
[riprap][stone]. A tolerance of 50 mr 2 i nches above or bel ow the average

thickness will be allowed. Openings between stones exposing nore than 2600

m? 4 square inches of the graded slope will not be allowed. Spalls and

quarry chips may be used as a base but not as a filler. |In underwater

pl acenent, the stone shall be uniformy distributed at the rate of

[ 1[7.3] tons per square | 1[8] tons per square unless another rate
is shown or specified. [Riprap] [Stone] may be required for use in
constructing stone fills and making other repairs to revetnments. [It is
contenpl ated that the quantities of [__ ] -kg -pound [riprap][stone]
required will be in increments of a barge |oad of approximtely 1000 tons
for placenment at one or nore nearby |ocations.]

.19.1.3 Over bank Pavi ng

[Riprap] [Stone] paving may be required to repair scour damage behind top
bank. Overbank paving will generally consist of a blanket of stone 250 mr
10 inches thick and up to 15 m 50 feet w de placed behind the top bank or

| andwar d of the existing paving. Overbank paving shall be placed in
accordance with paragraph [ R PRAP] [Stone] PAVI NG above or as specifi ed.

.19.1.4 Stone Fills

Stone fills may be required to be constructed of [ | ] -kg -pound
[riprap][stone] or Graded Stone ["A"] ["B"] ["C'] as specified. Stone
fills specified above the water surface shall be placed to the |ines and
grades specified or as staked in the field. Were specified belowthe
wat er surface, the material may be placed by any nethod el ected by the
Contractor, subject to approval by the Contracting Oficer. The |ocation
of the fill and the quantities to be placed at each underwater |ocation
shal |l be as specified or as directed at the tine of placing.

.19.1.5 Over bank Stone Spurs

In the repair or prevention of overbank scour, [riprap][ stone] shall be
required to construct or repair spurs landward of the top of bank at sone

| ocations. The spurs shall consist of stone fill with variable crown
wi dt hs and side sl opes, usually tying into the revetnment paving and
extending | andward at varying angles with the top of bank. Extensions of
exi sting overbank spurs may al so be required. The height of stone spurs
will usually be from 900 to 1800 mv 3 to 6 feet, with maxi num hei ghts
dependi ng upon the depth of overbank scour. Generally, work will not

ext end beyond 90 nm 300 feet |andward of the top of the bank, but conditions
at sonme | ocations may require construction beyond this lint. The

| ocation, alignnent, and dimensions of the overbank spurs shall be as shown
or as directed. [Riprap] [Stone] that can be placed entirely by the
floating plant will not be considered Overbank Stone Spur.

.19.1.6 St one Landward of an Cbstruction

Cccasionally in the repair of a revetnent, stone nust be placed on the
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revet nent sl ope behind or |andward of a structure which prevents placenent
of stone by a barge-nmounted dragline or at a revetnment |ocation which, in
the opinion of the Contracting Officer, is inaccessible by floating plant
for other reasons. These repairs may be acconplished by hauling or other
neans approved by the Contracting Oficer.

.20  SLOPE DRESSI NG AND [ RI PRAP] [ STONE] PAVI NG
.20.1 Sl ope Dressing

The work consist of furnishing all plant, |abor and nmaterials and
performing all work in strict accordance with these specifications,
schedul es and drawi ngs for construction of [riprap] [stone] paving on the
[river banks] [banks of the [__ ] River between [ .
The work shall be perforned at several localities which will be sel ected
after the award of the contract and will be designated in the jobsite
specifications and "Before Construction" drawi ngs to be issued pursuant to
paragraph [ ], Section 01 35 13 [ SPECI AL CONTRACT REQUI REMENTS]

[ ]. Performthe work regardl ess of the nunber of localities

invol ved. Work may not be required under these specifications at all
localities at which mattress sinking operations will be perforned; however,
work may be required at |ocations where articulated concrete mattress is
not required. The work to be perforned nornmally includes the fina
preparation of the slopes and procuring and placing the [riprap] [stone] on
the graded bank. At sone |ocations, underwater and/or overbank pavi ng nay
be required. Such locations will be specified in the jobsite
specifications or indicated on the "Before Construction" draw ngs. The
Governnment reserves the right to acconplish all or any portion of the work
at any | ocation by other neans.

.20.1.1 Cener al

The bank will be graded, including finish grading, by others. However,
preparatory to placing the paving, dress the slope to elimnate any
irregularities, including irregularities in the bedding material placed by
others, due to rain or wave wash or operations of the Contractor's
equiprment. Irregularities in the ungravel ed sl ope shall be filled with

| ayers of earth not greater than 300 mr 1 foot in unconpacted thickness and
firmy conmpacted into place. |If directed by the Contracting Oficer,
irregularities in graveled areas shall be filled with stone, and paynent
will be nade at the applicable contract unit price for "[Riprap] [Stone]
Pavi ng" for stone so placed. Earth fill material shall be acquired from
adj acent areas within the lints of the right-of-way. Redress and/or clean
out any | andsi de drai nage ditch damaged by the operations.

.20.1.2 [ Regr adi ng

Any regradi ng necessitated by slides in the bank occurring before or during
construction of the bank paving will be done by others and will in no way
be the responsibility of the Contractor except that evidence of such slides
shoul d be reported pronptly to the Contracting O ficer and no paving shal
be placed on such a disturbed area until the slide has been graded out or
ot herw se corrected.]

.20.1.3 Repairs
Repair, with no additional paynent, any damage to the graded bank or strip

pavi ng caused by failure to place paving at the rate required by paragraph
[ ] of Section 01 35 13 [SPECI AL CONTRACT REQUI REMENTS] [_ 1. If
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strip paving is ordered by the Contracting O ficer due to reasons beyond
the control of the Contractor and the graded bank or strip paving is
damaged by rain wash or overtopping, the Contractor shall nake the repairs
as ordered by the Contracting Oficer and an adjustnent in the contract
price and tine of performance as appropriate for that portion of the work
will be made in accordance with the Contract C ause, CHANGES

.20.2 [ Ri prap] [Stone] Paving
.20.2.1 Gener a

[ Rl prap] [Stone] upper bank paving shall consist of a course of stone with
an average thickness of 250 mr 10 inches, neasured normal to the sl ope,
except where other thickness is specified or indicated on the draw ngs.

The pavi ng shall cover the surface of the bank between the limts of work
as shown on the jobsite plans or surface of the bank between the linmts of
work as shown on the jobsite plans or as determined by the Quality
Assurance Representative in the field. The landward Iimt of [riprap]
[stone] paving may include an overbank strip not exceeding a distance of 15
m 50 feet |andward of the top of the bank. The bank to be paved will have

been graded by others to a slope that will vary from approximately 1V on 3H
to 1V on 5H and any overbank area to be paved wi |l have been dressed by
others to a surface suitable for paving. In general, the width of the

paving will vary between approximtely 15 m 50 feet and 60 nm 200 feet slope
nmeasur enent .

.20.2.2 Strip Paving

When directed by the Contracting O ficer, pave the bank in strips parall el
to the water's edge. It is anticipated that strip paving will be required
whenever there is nore than 600 nm 2,000 Iinear feet of unpaved bank

avail able to the Contractor for paving or whenever rising river stages
threaten overtopping of the inshore limt of mattress within that area. In
areas where an articul ated concrete mattress has been placed, strip paving
shal | consist of placing [riprap] [stone] paving in a strip along and
parallel to the inshore edge of mattress. Unless otherw se authorized or
directed, the strip paving shall be 9 m 30 feet wi de except it shal

i ncl ude conplete paving of drains within the area. At |ocations requiring
only stone paving, the underwater paving shall be placed along with a strip
9 m 30 feet wi de above and parallel to the water's edge and shall include
paving of drains. Once strip paving operations are directed, this nethod
of paving shall continue as |long as required by the Contracting officer,
and shall be conducted at such | ocations and in such order of precedence as
he requires in order to protect the interest of the Government. |If strip
pavi ng operations and noving, as required by the Contracting Oficer to be
performed the nost essential work, prevent the Contractor from nmintaining
the required production rate, an equitable adjustnment in contract tine wll
be all owed upon witten request and justification. Additional tow ng
required to nove between jobs as prioritized by the Contracting O ficer and

to return to unfinished jobs to conplete themw || be paid for as provided
in Section 01 35 13 [ SPECI AL CONTRACT REQUI REMENTS] [_ ], paragraph
[ PAYMENT FOR EXCESS TONNG [___ ].

.20.2.3 Under wat er Pavi ng

VWere specified in the jobsite specifications or indicated on the "Before
Construction" draw ngs, underwater [riprap] [stone] paving shall be placed
on subaqueous areas not covered by articul ated concrete mattress. The

underwat er [riprap] [stone] paving shall be uniformy distributed over the
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area to be paved in the anount of 7.3 tons per square (9.3 n?) 8 tons per
square (100 square feet) or such other anpbunt as indicated in the jobsite
speci fications.

.20.2.4 Pl acement

The stone shall be placed on the graded sl opes by crane or dragline

equi pped with skip, grapple,clanshell, or rock bucket or by other nethod
approved by the Contracting O ficer and rearranged by use of a trackhoe or
by hand as necessary to provide conplete coverage of the banks to the

speci fied average thickness. |If the entire upper bank cannot be paved from
floating plant and stone is w ndrowed on the upper slope, the w ndrowed
stone shall be spread to the prescribed thickness by pulling the stone up
the slope with a trackhoe or by other approved nethods. |n no case shal

the stone be pulled or bulldozed down the slope. A tolerance of 50 mr 2

i nches above and bel ow t he specified average thickness will be all owed.

Openi ngs between stones exposing nore than 2600 m? 4 square inches of the

graded slope or gravel blanket will not be permtted. |n underwater

pl acenent, the stone shall be uniformy distributed in the anmount
specified. [Riprap] [Stone] placed underwater shall be controlled to the
extent necessary to provide coverage as indicated on the "Before
Construction" drawi ngs and/or to assure a connection between articul ated
concrete mattress and [riprap] [stone] paving placed above water.

.20.2.5 Connecti ons

Connections between [riprap] [stone] upper bank paving and concrete
mattress or paving shall be made as detailed on the drawi ngs. Any stone

pl aced or spilled onto the concrete nattress shall be renoved and pl aced by
hand into the paving and mattress connection area. The thickness of stone
in the connection shall be not |ess than 450 mr 18 inches at a point 1200 mm
4 feet fromthe concrete mattress or paving, and shall taper to an average

t hi ckness of 250 mm 10 inches at the edge of the mattress and at a point
1800 nmr 6 feet fromthe mattress or paving, unless other thickness is
specified. At the connection between [riprap] [stone] paving and existing
asphalt paving, the thickness of the [riprap] [stone] paving shall be
increased to 250 mm 18 inches in a strip approxinmately 1200 nmr 4 feet in

wi dt h al ong the connection of the [riprap] [stone] and existing asphalt

pavi ng.

.20.2.6 Beddi ng Materia

Beddi ng material approximtely [100] [ ] my [4] [ ] inches thick

wi || have been placed by others at nost | ocations from approximately the
[ ] contour to the [ ] contour. Exercise reasonable care in placing
[riprap] [stone] so that the bedding material will not be damaged.

.20.2.7 Exposed Fl anks

When t he bank paving ends with a flank or flanks not connected with

exi sting work, the Contracting O ficer may direct that the [ast 18 m 60
linear feet be paved with [riprap] [stone] averaging 500 nmr 20 inches in
thi ckness froma point 1200 mr 4 feet |andward of the articulated concrete
mattress to the landward linit of the paving.

.20.2.8 Ditch Qutlets

The bottom and si de slopes of drainage ditches shall be paved for a
distance of 3 to 8 m 10 to 25 feet landward of the top bank as specified in
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[the Suppl ementary Specifications] [
speci fications].

][ or in the jobsite

.21 DI KE REPAI RS

The work requires grading and pavi ng areas of danaged di ke bankheads,

pl acing stone fill in areas of dikes where damage has occurred, and
perform ng other stone repairs necessary to maintain integrity of the dike
field. Except as provided below, work will be required only on portions of

di ke fields which are accessible by floating plant. Jobsite work orders
will be issued for each dike field where work is required, setting forth
the details and limts of work. It is anticipated that at sone | ocations
where dike field repairs are specified, the site may be inaccessible to
floating plant, and hauling of stone nay be necessary to restore the
integrity of the dike field or to extend a dike landward. In such cases,
[except for work at [ ], ]the Contractor will be given the option of
performng work at the applicable contract unit prices or omtting the
wor k.  However, should the Contractor agree to do the work, the entire work
specified at that |ocation nust be satisfactorily conpleted. The
Contractor will be furnished a jobsite work order with details as necessary
to performthe work. After a review of the jobsite work order and an

i nspection of the site, notify the Contracting Oficer, in witing, whether
the work will be perfornmed at the contract unit price or onitted fromthe
job. It is anticipated that the length of a | andward di ke extension w ||l
not exceed [150]] ] m [500]] ] feet. Gading and dressing of the
bank and excavation nmay be required. The type of stone required may be
[57]1 ] kg [125]] ] pounds [riprap] [stone], or G aded Stone
["A']["B"]["C']. The placing of any of the above types of stone may
include placing fill in a dike, bank paving and the filling of key trench
Where the Contractor agrees to performstone di ke repair work, which is

i naccessi ble by floating plant and nust be haul ed, additional conpensation
for the tonnage hauled will be made at the applicable contract unit price
for "Stone Placenent Prem unt.

.21.1 Tol er ances

The followi ng tolerances will be allowed in the specified repairs, provided
the extremes do not occur adjacent to each other.

a. Surface Elevations

(1) [Upstream|
1 foot] [~ 1.

] mfeet of dike crowmn - zero to mnus 300 nmr

(2) [Downstreanm 2700 mm 9 feet of crown and apron -plus or mninus
150 mr 6 i nches] 56.

b. Crown line (each side) -150 nmr 6 inches inside to 300 mr 1 foot
out si de.

c. Slopes - plus or minus 300 mr 1 foot.
.21.2 Ear t hwor k
.21.2.1 G adi ng
The bank shall be graded or filled with material available fromgrading to

the slopes indicated in the jobsite work order and as staked in the field.
Sl opes shall be not steeper than 1V on 3H except that steeper slopes nmay be
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aut horized in making connection with existing paving. The grade of the

sl ope shall conformto the prescribed grade within the limts of plus or
mnus 300 m 1 foot. When |ess than 7600 nd 10, 000 cubic yards is
specified in the jobsite work order for a single dike field, the grading
shal | be considered "Earthwork, Small Repairs" for payment purposes. Wen
7600 n? 10, 000 cubic yards or nore of grading is specified in the jobsite
work order for a single dike field, the grading shall be considered

"Eart hwork, Large Repairs" for payment purposes.

.21.2.2 Key Trench

A key trench may be required al ong the downstream|limt of the [riprap]
[stone] paving or at other |ocations on the bankhead. Unless otherw se
specified or directed, the key trench shall extend fromtop of bank to
wat ers edge, have a bottomw dth of 3 m 10 feet and side slopes of 1V on
1H. The bottom grade shall be 1.5 m 5 feet below the prescribed grade of
[riprap] [stone] paving.

.21.2.3 Di sposal of Materia

Material fromgrading in excess of that used as fill shall be disposed of
by depositing riverward of the top of bank upstream or downstream fromthe
[imts of the repair work.

.21.2. 4 St one Work

a. Stone quality and size shall be as specified.

b. Were [riprap] [stone] is required in dike repairs, the size shall be

[57]] 1-kg [125] ]-pound [riprap][stone], as specified in the
jobsite work orders. It is contenplated that the quantities of [riprap]
[stone] specified will be in increnents of a barge |oad of approximtely

1000 tons for placement at one or nore nearby di ke and revetnent |ocations.

1) [Riprap] [Stone] Paving - Unless otherw se specified, [riprap]

[ stone] paving shall consist of a course of graded stone with an
average thickness of 300 nmm 12 inches neasured normal to the sl ope.
Where paving is placed under water, the anpunts required shall be 7.3
tons 8 tons per square unless otherwi se shown in the jobsite work order
or directed. Placing of stone shall follow grading and excavati on as
soon as practicable. Preparatory to placing the [riprap] [stone]

pavi ng, dress the slope to elimnate any irregularities due to wave or
rain wash, or operation of the Contractor's equi pnent. The stone shal
be placed by crane or dragline equipped with skip, clanshell, or rock
bucket; by frontend | oader or bulldozer; or by trucks or other methods
approved by the Contracting O ficer and rearranged by hand as necessary
to provide conplete coverage of the bank to the specified average

t hi ckness. A tolerance of 20 percent above or bel ow the specified

average thickness will be allowed. Openings between stones exposing
nore than 2600 nmm? 4 square inches of the graded slope will not be
permtted. In underwater placenent, the stone shall be uniformy

distributed in the amount specified.

2) Stone-Filled Key Trench - The excavated key trench shall be filled
to the elevation of adjacent [riprap] [stone] with stone of the
specified size to provide a thickness of 1.5 m 5 feet with a tol erance
of 300 nr 1 foot. Bulldozing stone into the excavated trenches will
not be permtted.
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3) [Riprap] [Stone] Fill - Eroded areas of stone dikes shall be
restored and nminor gaps filled with [riprap] [stone] of the specified
size. The stone fill shall be placed to the el evations and sections of
adj acent portions of the dike or in accordance with the jobsite work
orders or as directed by the Contracting O ficer. The underwater
portion of the repairs shall be acconplished in uniformhorizonta

| ayers of about 1.5 m 5 feet thickness. Each lift shall be carried the
entire length of the dike repairs. Generally a 1800 nmm 6 feet crown

width with slopes of angle of repose (approximately 1V on 11/4Iﬂ wi ||
be required. A tolerance of plus or mnus 300 nr 1 foot will be
allowed in the specified el evation and crowmn wi dth. The stone shall be
pl aced by a crane or dragline equipped with a skip, grapple, clanshell
or rock bucket; by frontend | oader or bulldozer; or by trucks or other
equi pnment approved by the Contracting Oficer. Placing of stone al ong
the dike will not be permitted when river stages are above the top of
di ke without prior approval of the Contracting O ficer or at any river
stages when site and current conditions prevail which, in the opinion
of the Contracting O ficer, nake operations inpracticable or
uneconom cal

3.21.2.5 Pl acement Contro

The Contractor shall be responsible for control of the placenent of stone
in the dikes, and shall furnish, operate, and maintain the necessary

equi pnent and furnish all necessary material and supplies. At all tines,
when stone placenent fromfloating plant is underway, the neans by which
the plant, equipnent, and stone supply barges are positioned nust function
accurately and consistently. \Watever the nethod enployed, it nust permt
the Contractor and the Governnent Quality Assurance Representative to
readily determ ne the exact position of the stone-placing operation. Prior
approval of the contracting Oficer will be required in each instance

bef ore placing any stone subaqueously wi thout the aid of any equi pnent

i sted bel ow.

a. The nethod of alignnment control may consist of piles or pile
clunps. O her acceptabl e nmethods of alignment control include the
use of a manned transit, laser, colored or polarized |ight beans,
or other nethod denonstrable to be practicable and sufficiently
preci se and reliable.

b. Acceptabl e nethods of distance control for floating plant
engaged i n subaqueous pl acenent of stone may consist of piles or
pile clunps at intervals of 90 to 120 m 300 to 400 feet. Piles or
pile clunps, if used, shall be supplenented by a wire distance
wheel or other equally accurate neasuring device for use in
conjunction with the piles. Oher acceptable nethods include the
use of electronic distance surveying instrunments or other nethod
denonstrabl e to be practicable and sufficiently precise and
reliable.

c. Suitable recording electronic depth finder shall be provided
at each location of work under this contract. The depth finder
shal | have a recording scroll not |ess than 100 mr 4 inches w de
with a scale of not nore than 3 mof depth to 25 nmr 10 feet of
depth to the inch. The depth finder shall be capable of obtaining
accurate soundi ngs and shall be used as an aid in the control of
subaqueous stone placenent. Ensure that the depth finder is in
proper working order at all times and urnish and maintain an
adequat e stock of recording paper for the depth finder. Submt to
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the Contracting Oficer, for approval, the manufacturer's nane,
nmodel nunber, and/or nodel name of the electronic depth finder
proposed for use prior to the unit being place in service.

d. The use of buoys as placenent control devices will not be
permtted. The use of bank targets for alignnment control wll not
be permtted for working distance of nore than 1200 nmr 400 feet

wi t hout prior approval of the Contracting Oficer

3.22 PLACEVMENT OF SHORELI NE PROTECTI ON
3.22.1 Debri s

Any tinbers, unsatisfactory material and debris within the reaches for
construction shall be renoved except as otherw se directed by the
Contracting O ficer, and upon renoval shall becone the property of the
Contractor. Al materials shall be properly disposed of in accordance with
the requirenents of Section 01 57 20.00 10 ENVI RONVENTAL PROTECTI ON

i ncluding any applicable |ocal requirenents.

3.22.2 Limtations of Placenent Procedures

St one construction in advance of conpleted pernmanent protection except as
specified herein shall be at the Contractor's risk. Keep the Contracting
Oficer informed as to any and all situations that nay result in a possible
interruption of work.

3.22.2.1 Interruptions

I f the Governnent can anticipate that the stone construction will be
interrupted for nmore than [ __ ] [four (4)] continuous days, including
weekends and hol i days, the Contractor may be required to conmplete the

pl acement of [__ ] stone on both sides of the breakwater and
provi de protection of the exposed ends prior to the start of the
interruption. The above-required protection for the exposed ends of the
breakwat er shall consist of the sanme type of stone protection required on
the | ake side of the breakwater. Al material used for protecting the
exposed ends of the breakwater shall be renmoved after the need therefor has
ended and shall be appropriately incorporated into the required permanent
construction. Al materials which are renoved and placed in the pernmanent
construction, in accordance with the provisions of this section, will be
neasured and paid for only once. Wen tenporary protection of exposed ends
of construction in progress is ordered or directed by the Contracting

Oficer, an equitable adjustnent will be nade for the work of tenporarily
pl acing and renoving the stone materials. The CGovernment has no obligation
to order that exposed ends be protected. |I|f the Governnent takes no action

to have exposed ends protected, then the provisions of the paragraph
MATERI AL PLACEMENT | N ADVANCE shal | apply.

3.22.2.2 Materi al Placenent in Advance

The breakwater shall not be constructed nore than [ ] mfeet in advance
of conpleted placenent of the [ ] stone. If at the

conpl etion of a day's placenent operations the unprotected portion (maxinmm
[ ] mfeet) is surveyed to determ ne the shape and grade of the
materi al s placed, the Governnment will assune the responsibility for the
cost to replace it (maximm/[___ ] mfeet) if it is displaced or |ost due
to a stormduring the nonwork period but not exceeding a continuous [ ]
[four (4)] day nonwork period. |In the event an unprotected section of any
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 ength unsurveyed is left during a nonwork period or is |left unprotected
for a period |longer than four continuous days and is danaged or causes
damage to a conpleted section, the damaged portion(s) shall be replaced or
reshaped as approved by the Contracting Oficer with no additional paynent.

.22.3 [ Core/ Mattress/ Beddi ng] Stone

Pl ace stone to the lines, grades and thickness shown. The nmethod used in
pl acement shall be such that any soft and organic materials on the | ake
floor will be displaced outward towards the extrene outside toes of the
required sections of the structure and in the direction of the
construction. Stone placenent shall start at the centerline of the stone
structure and extend outward to the toes of the structure in a fashion
whereby the |line of stone advancenent takes an inverted "U' shape.

[Pl acement by self-unloading |ake carriers is [not] acceptable.] Placenent
shal |l be with reasonably systematic care that segregation of particle sizes

will not occur. [If the materials are placed by clamshell, dragline, or
other simlar equipnent, the stone shall not be dropped from a hei ght
exceedi ng [ 1[600] mm [ ][two] feet above the existing |ake bottom

or previously placed material.] [Placenment with bottom dunp scows wil |
[not] be allowed.] The finished surface of the stone shall be adequately
snoot h and shall be free of nounds or windrows. [The finished work shal
be free of clusters or snmall stones and cluster of |arger stones.]

.22.4 [ Armor/ Cover/ Ri prap] Stone

Pl ace stone in the | ocations and at the thickness shown w thout deviating
fromthe Iines and grade shown, including allowance for tolerances. Fina
shapi ng of the slope shall be perfornmed concurrently with the initial

pl acenent of the stone. Stones shall be randomy selected and set in
contact with each other so that the interstices between adjacent stones

shall be as small as the character of the stone will pernmt. The face of
stone having the | argest area shall be placed agai nst the surface of the
underlying material. Bbegin placenent at the bottom of the slope. The

heavi est stones shall be placed as toe stones. Stones shall be placed in a
manner to avoid displacing underlying materials or placing undue inpact
force on underlying material that would cause the breaking of stones.

Unl ess ot herwi se specified, stone shall not be dropped from a hei ght
greater than [ 11600] mm [ ][two] feet. The equipnent used in

pl acing the stone shall be suitable for handling materials of the sizes
required including the ability to place the stone over its final position
before release and if necessary pick up and reposition the stone. Dragline
buckets and skips shall not be used in placenment. Myving stone by drifting
or mani pul ati ng down the slope will not be permtted. The finished work
shall be a well distributed mass, free of pockets of either smaller or

| arger stone, having a m ni mum of voids and with the maxi mum of
interlocking of stones. It should be anticipated that rehandling of

i ndi vidual stones after initial placement will be required to achieve the
above requirements. Stones required to be placed over or adjacent to

drai ns and subsurface pipes shall not be dropped, but gently |owered and
placed in their final position by material handling equi prent.

.22.5 [ Underl ayer] Stone

Pl ace stone, to a full zone thickness, in one operation in a manner to
avoi d displacing the underlying material or placing undue inpact force on
underlying materials and supporting subsoils. The underl ayer stone shal

be placed in a nanner to produce a resultant graded nmass of stone with

m ni mum voi ds. Rearrangi ng of individual stones nmay be required to achi eve
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this result. Placenent by any nmethod which is likely to cause segregation

of the various sizes will not be permtted. Unsegregated stone shall be
lowered in a bucket or container and placed in a systematic nmanner directly

on the underlying material. Placenent shall begin at the bottom of the

sl ope and proceed upward. Casting or dropping of stone over [ 1[600] mMm
[ ] [2] feet or noving by drifting and nani pul ati ng down the sl ope

will not be permitted. Final finish of the slope shall be performed as the
material is placed.

.22.6 [ Scour/ Ri prap] Stone

Pl ace stone, to a full zone thickness, in one operation in a nmanner to
avoi d displacing the underlying material or placing undue inpact force on
underlying materials and supporting subsoils. Place the stone in a manner
to produce a resultant graded mass of stone with mninum voids.

Rearrangi ng of individual stones may be required to achieve this result.

Pl acenent by any nethod which is likely to cause segregation of the various
sizes will not be permitted. Unsegregated stone shall be lowered in a
bucket or container and placed in a systematic manner directly on the
underlying material. Placenent shall begin at the bottom of the slope and
proceed upward. Casting or dropping of stone over [ 10300] nmm [ ]
[one] foot or noving by drifting or manipulating down the slope will not be
permtted. Final finish of slope shall be perfornmed as the nmaterial is

pl aced.

.22.7 [Fill] Stone
Pl acenent of fill stone within steel sheet pile walls shall not be done

until tie-rods, wales, and connections are installed, tightened, and
i nspected; and the structure aligned within the required tol erances. The

fill materials shall be uniformy deposited in maximn [ ] [900] - mr

[ ] [3]-foot lifts and in such a manner that there will be not undue

| ater settlenment of the materials and that the structure will not be

subj ected to undue strains, deformations, or other danage. Responsibility
for danage to the structure due to filling operations shall rest with the

Contractor. The stone shall be distributed and consolidated by use of a

vi bratory hamer or simlar vibrating hammer or simlar vibrating equipnent
affixed to a steel beam which shall be inserted into the fill at intervals
not greater than [ 1[1.5] m [ ] [5] feet. The vibratory operations
shall be continued until there is no visual continuation of settlenent.

O her distribution or consolidation nethods nay be used when approved by
the Contracting Oficer. Stone above water shall be conpacted to [ ]
[ninety percent (90% of maxi mum density obtained at optimm noi sture
content as determned by the Contractor in accordance with [EM 1110-2-1906]
[ 11]. Performat least [__ ] [one (1)] conpaction test for each

] metric ton ton of material placed.

.22.8 [ Spl ash] Stone

Pl ace stone to the lines and grades shown and in a manner that will avoid
tearing the underlying geotextile.

.22.9 Fitted Cap Stone

Place the fitted cap stone upon the geotextile covering the fill stone
within the [imts of the steel sheet pile structure to the lines and grades
shown. The stones used shall be of assorted sizes and shall be placed to
tightly fit against each other in the space bounded by the perineter

[ ] [concrete sidewal k]. Individual stones of the maxi num size which
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will fill a given space shall be used to fill spaces between | arger stones
to mnimze the size of spaces to be filled by chinking. The flattest face
of each stone shall be the top surface of the placed stone. Follow ng

pl acenment of the cap stones, the remaining spaces between individual stones
shall be filled with pieces of snaller stone obtained fromthe required
[underl ayer] stone gradation materials being supplied for this contract.
The spaces between cap stones shall be filled with sel ected stones of the
maxi mum si ze which will fit in each remaining space. At the elevation of
the upper horizontal surface of the cap stones, the stones used for
chinking shall be placed with their elongated dinension in a vertica
direction and forced into place in the spaces between cap stone spaces such
that they beconme firmy wedged in place.

.22.10 Sl i des

In the event of the sliding or failure of any part of the structure during
its construction, or after its conpletion, but prior to its acceptance, the
Contractor shall, upon witten order of the Contracting O ficer, cut out
and renmove the slide fromthe structure and then rebuild that portion of
the structure with new materials or reuse the displaced materials for
rebuilding if deened appropriate. The Contracting Oficer shall determ ne
the nature and cause of the slide. |In case the slide is caused through
fault of the Contractor, the foregoing operations shall be perforned

wi t hout cost to the Government.

.23 TESTS AND | NSPECTI ONS
.23.1 Concrete G out

.23.1.1 Cener al

Rk R Sk Sk R IR R Sk S kO S S S S R S R R Ik O kR R bk R R

NOTE: Select the first bracketed option if AC
International references are cited in the project
specification; select and verify the correctness of
the second bracketed option if ACH Internationa
references are not cited in the project

speci fications.

Rk Ik b Sk R R R R Sk kR SRR S Sk Sk R Rk O kR SRk ko

I ndi vi dual s who sanple and test grout as required by this section shal

have denonstrated a know edge and ability to performthe necessary test
procedures equivalent to ACl mninum guidelines for certification of
Concrete Transportation Construction |Inspector or ACI Concrete Construction
I nspector Level 11, obtainable from[the address and tel ephone nunber for
ACl | NTERNATI ONAL specified in Section 01 42 00 SOURCES FOR REFERENCE

PUBLI CATI ONS] [ AClI | NTERNATI ONAL, P. O Box 9094, Farmington Hlls, M
48333-9094, Ph: 248-848-3700, Fax: 248-848-3701, Internet:
http://ww. aci -int.inter.net].

.23.1.2 Preparations for Placing

Ri prap shall be inspected in sufficient time, prior to each grout
pl acenment, in order to certify that it is ready to receive the grout.

.23.1.3 Al r Content

Air Content shall be checked at |east [once] [twi ce] during each shift that
grout is placed. Sanples shall be obtained in accordance with ASTM C 172
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and tested in accordance with ASTM C 231. \Wenever a test result is
outside the specification |imts, the grout shall not be delivered to the
area to be grouted and an adjustnent shall be nmade to the air-entrai nment
adm xt ure.

.23.1.4 Slunp

Slunp shall be checked [once][twi ce] during each shift that concrete grout
is produced. Sanples shall be obtained in accordance with ASTM C 172 and
tested in accordance with ASTM C 143/ C 143N

.23.1.5 Pl aci ng

The placing foreman shall not permit placing to begin until he has verified
t hat adequate equi prent and wor knmen are avail abl e

.23.2 Pr e- Producti on
.23.2.1 Bul k Specific Gavity

Quantity determ nations are contingent upon the range of bulk specific
gravity (saturated surface dry (SSD) basis) of stone to be supplied.
Therefore, during the process of selecting a source or sources of stone for
the project, nmake an investigation to determ ne the | owest and hi ghest bul k
specific gravity (SSD) of stone available at the source or sources proposed
to be utilized for each gradati on range of stone. Tests shall be perforned
at a CGovernnent approved testing | aboratory in accordance with |
The testing results shall be submtted in accordance wi th paragraph

SUBM TTALS. Test results which display an extraordinarily w de range of

val ues may necessitate additional testing to determ ne whether the source
contains stratas with stones of an acceptabl e range of bul k specific
gravity. For Category | sources which have been acceptably tested not nore
than two years earlier, and the material is of an acceptable quality and
bul k specific gravity, the Contracting Oficer may wai ve the requirenent
for bulk specific gravity testing.

.23.2.2 Material Quality

Bef ore selecting a source for preparation of a denonstration stockpile, the
Contractor shall be reasonably certain that the source is capable of
neeting the quality and source requirenments specified in paragraphs SOURCES
and EVALUATI ON TESTI NG OF STONE, including their respective subparagraphs.

.23.2.3 Borderline Material Quality

If the COR' s evaluation of a denpnstration stockpile results in not being
abl e to determne by visual exami nation whether the material is acceptable
or unacceptable, the COR will select at |east one but not nore than three
representative stones fromthe denponstration stockpile to be prepared for
shipnent to the Governnent's |aboratory for testing in accordance with

par agr aph EVALUATI ON TESTI NG OF STONE. \Where specified sizes are in excess
of 900 kg 2,000 pounds, cut or break a representative piece, weighing
approxi mately 900 kg 2,000 pounds each, off of the selected stones. For
speci fied stone sizes of less than 900 kg 2,000 pounds but nore than 230 kg
500 pounds, individual sanples shall be the size of the |argest stone
specified for the size range. Sanples of stone groupings with a maxi num
size less than 230 kg 500 pounds shall contain at least two (2) stones
representative of the higher limt of the stone weights specified. In
addition, the sanple shall be representative of the gradation specified and
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the m ni mum wei ght of the total sanple shall be not |ess than 230 kg 500
pounds. The sanpling and testing procedures shall be repeated for each
strata being quarried. Ship the sanples to the |aboratory as specified in
par agr aph EVALUATI ON TESTING OF STONE. |If the | aboratory testing reveals
the materials are unacceptable, submt a replacenent source for approva
and proceed with the denpnstration stockpile procedures anew.

.23.2.4 Denonstration Stockpile at Source

Fol | owi ng submittal of the Contractor's Quality Control (CQC) Plan and

sel ection of a source, but prior to the Governnent's approval of a source
and the CQC Pl an, neke arrangenents to provide a pre-production
denonstration stockpile for each of the stone size ranges for the project.
The stockpiles shall be |located at the source of the stone and be shaped in
wi ndrow fashion. The stones with a size range greater than [__ ] [2.7]
tons [ ] [3] tons shall be placed in a single layer with [ ] [300]
mr [ ] [1] foot of clear space around each stone. Stones under [ ]
[2.7] tons [__ ] [3] tons in weight shall not be stacked hi gher than
_____ ] [1200] mr [__ ] [4] feet. The stones placed in the denpnstration
stockpil es shall be representative of the overall quality of materials in
the source and shall not consist of the best specinens unless it is
reasonable to determne that the source will provide the required anpunt of
stone of the applicable size range with a degree of quality no |l ess than
that existent in the denpnstration stockpile. The quantity of stone in
each denmonstration stockpile shall be dependent upon the gradation size
range to be produced for the project. The follow ng paraneters shall apply:

—

SI ZE OF | NDI VI DUAL
STONES W THI N A RANGE

DEMONSTRATI ON STOCKPI LE QUANTI TY
BASED ON PRQJECT QUANTITY FOR
SI ZE RANGE

G
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G

([

G
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G
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The stones placed in the stockpile shall have been preselected by the
Contractor's Quality Control Plan (CQCP) inspector or supervisor and
acceptabl e stones over 230 kg 500 pounds in size shall have been narked
with spray paint on three nutually perpendicular sides with a coded mark to
denote acceptability for a certain size range. A stockpile of
representative reject stones marked with a red "X' shall al so be maintained
at the site as exanples of unacceptable materials or shapes.

.23.2.5 Eval uation of Denbnstration Stockpile at Source

Notify the Contracting O ficer when stockpiles are ready for eval uation

The Contractor's approved Quality Control Plan (QCP) supervisor and all QCP
i nspectors shall acconpany the Contracting Oficer's Representative (COR)
during the Governnment's eval uation of the denponstration stockpil es.

Arrange to have individual stones turned as necessary to accommodate the

COR s evaluation. The CORwill mark rejected stones with a red "X" and
such stones shall be renmpved to the reject stockpile or to a crusher if one
is available. If nmore than [ ] [2] unacceptable stones are found
within a stockpile, the entire stockpile will be rejected by the Governnent
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and a replacenment stockpile will be created for re-evaluation. |[If the

repl acenent stockpile is rejected, revise and resubmt its Quality Contro
Plan (QCP) and create another replacenment denonstration stockpile for
evaluation. |If the third denponstration stockpile for a particular size
range at a single source is found unacceptable, the source will be

di sapproved for such size rang and a new source shall be submitted for
approval. In addition, submt the name and qualifications for a person to
replace the QCP supervisor. The Contractor may choose a repl acenent source
at the tine a first or second denonstration stockpile is found
unacceptabl e. The replacenent of denonstration stockpiles or stone sources
shal | be at no additional cost to the Governnment and with no change in the
time of conpletion.

.23.2.6 Approval of Denonstration Stockpile at Source

At the time the COR finds the contents of a denonstration stockpile to be
unaccept abl e, either through visual exam nation or through | aboratory
testing, the Contractor will be notified in witing that the source, the
QCP plan and QCP staff are approved, whereupon the Contractor nmay proceed
wi th production of materials for the project provided they are consistent
wi th denonstration stockpiles.

.23.2.7 Duration of Denonstration Stockpile at Source

O her than for being shipped as the final quantities of materials to be

pl aced in the work, each denonstration stockpile shall remain unchanged at
the source until all other required material of the size range represented
by the stockpile has been shipped fromthe source.

.23.3 Pl acement Contro
.23.3.1 Quality Control Measures

Establish and maintain quality control for all work perforned at the job
site under this section to assure conpliance with contract requirenents.
Mai ntain records of the quality control tests, inspections and corrective
actions. Quality control neasures shall cover all construction operations
including, but not limted to, the placenent of all materials to the sl ope
and grade |ines shown and in accordance with this section.

.23.3.2 Check Surveys

EE IR IR R I I R R I I O R R R I R R Sk S R Sk I R I Rk I R R S

NOTE: EM 1110-2-1003 should be referred to for
spaci ng requirenments for a Hydrographic Survey.
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Surveys nade by the Contractor are required on each material placed for
determining that the materials are acceptably placed in the work. Make
checks as the work progresses to verify lines, grades and thicknesses
established for conpleted work. At |east one (1) check survey as specified
bel ow shal |l be nade for each [ ] [twenty-five (25)] foot section as
shown as practicable after conpletion. Follow ng placenent of each type of
material, the cross section of each step of the work shall be approved by
the Contracting Oficer before proceeding with the next step of the work.
Approval of cross sections based upon check surveys shall not constitute
final acceptance of the work. Cross sections shall be taken on |lines

[ ] [8] m| ] [25] feet apart, neasured along the structure
reference line, with readings at | ] [1.5]-m | ] [5]-foot intervals

SECTION 35 31 19 Page 88



and at beaks along the lines. However, other cross section spacing and
reading intervals may be used if determ ned appropriate by the Contracting
Oficer. Additional elevations and soundings shall be taken as the
Contracting O ficer nay deem necessary or advisable. The surveys shall be
conducted in the presence of an authorized representative of the
Contracting O ficer, unless this requirenent is waived by the Contracting
Oficer.

a. Above Water: The elevation of stone above the water surface shal
be determ ned by the use of a leveling instrunment and a rod having a
base 300 mr 12 inches in dianeter. |f approved by the Contracting

O ficer other neans nay al so be used.

b. Below Water: For portions of the work that are under water,
soundi ng surveys shall be perforned either by means of a soundi ng pole
or a soundi ng basket wei ghing about 4 kg 8 1/2 pounds, each of which
has a base neasuring 300 mr 12 inches in dianeter.

c. Gage Board: The gage shall be checked prior to any survey. The
Contractor shall install a gage board at the project site.

d. Electronic Depth Recorder Method: Wen using an electronic depth
recorder the foll owi ng procedures shall be used.

(1) The depth recorder shall be calibrated and adjusted for the
gage, with check bar, at least [__ ] [six (6)] tinmes within a
normal eight (8) hour work day.

(2) Normal calibration tinmes shall be at the beginning of the
wor k day, m d-norning, close of norning's work, start of
afternoon's work, nmid-afternoon, and the end of the day.

(3) Further calibrations shall be perforned whenever there is any
mal function within the depth recorder or transducer which m ght

af fect the soundings, a major gage change, or change in water
tenperature due to industrial discharge or other causes.

(4) The check bar shall be set at approximately the deepest
sounding in the area to be sounded.

(5) The depth recorder shall be calibrated to read at | ow water
dat um

(6) Wen checking the calibration at md-norning, end of norning,
m d- afternoon and end of work, the same setting used for the
previous calibration shall be used.

(7) If the calibration check does not agree with the previous
calibration, the depth recorder shall be calibrated to the proper
setting.

(8) Under no circunstances shall the setting of the depth
recorder be changed between cali brations.

e. Electronic Depth Recorder: The survey depth recorder used nust be
a standard nodel acceptable to the Contracting O ficer using a sounding
chart that can be read directly to the nearest 300 mr foot and
estimated to the nearest 30 mr tenth (0.1) of a foot. Accuracy shal

be better than 1/2 of 1 percent.
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f. Tagline Method of Horizontal Location Along Station: |If a tagline
is used with a depth recorder, the soundings shall be nmarked with a fix
every | ] [2.5] m | ] [5] feet.

g. Predeterm ned Transit Angle Method or Ranges Method: The interva
bet ween predetermn ned angl es or ranges along a sounding line shall not
exceed [ ] [60] m [ ] [200] feet along the entire Iength of the
sounding line. No predeterm ned angle shall forman intersection with
the sounding line of |less than 45 degrees.

h. Speed of the Sounding Boat: Wen sounding, the speed of the
soundi ng boat shall be as constant as possible, preferably between 55
and 67 mper minute 180 and 220 feet per mnute.

i. Checking Gage: The gage shall be checked prior to each calibration
and recorded on the sounding chart or in the field notes.

3.23.4 Beddi ng Layers, Filter Layers, and Sand Fil

3.23.4.1 CGener al
Perform gradation tests to assure conpliance with contract requirenments and
shall maintain detailed records. The bedding naterial, filter materials
and/or sand fill shall be sampled in accordance with ASTM D 75/D 75N and
tested in accordance with ASTM C 136. Performthe tests before and after
surveys of each |layer of stone protection material placed.

3.23.4.2 Reporting
Reporting shall be in accordance wi th paragraph GRADATI ON TEST.

3.23.5 [ Trenchfill Revetment, Bank Paving, and Qutlet Drains
Establish and nmaintain quality control for stone placenent operations to
assure conpliance with contract specifications and naintain records of his
quality control for all construction operations including, but not limted

to, the follow ng:

a. Check grades of trenchfill and bank paving for conpliance with
desi gn sections.

b. Record tonnage of stone placed in each station of trenchfil
revet nent and check quantity for conpliance with design sections.

c. Check for uniformthickness of paving stone and specified el evation
of top paving on graded sl opes.

d. Check for even distribution of spalls used in paving.
e. Insure that outlet drains conformw th design sections.]
3.23.6 [Stonefill Revetment and Stonefill Dikes

Check grade, slope, and placenent of stone for conpliance with design
sections and specifications.]
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3.23.7 [ St one Di ke]
[Establish and maintain quality control for all stone dike operations to
assure conpliance with contract requirenents and nmaintain detailed records
of this quality control for all construction operations, including, but not
[imted to, the foll ow ng:
a. Placenent and alignnment of stone in the dike.

[b. Periodic fathoneter surveys as directed by the Contracting
Oficer.]

c. Record of the tonnage of stone placed in each station.]
3.23.8 [ Revet ment Repairs
I nspect the revetnent repairs for conpliance with the contract requirenents
and record the inspection of all operations including, but not limted to,
the follow ng:
a. Bank grading, excavating or reshaping damaged drains through the
pavi ng, placing graded naterial into areas, and disposing of waste
mat eri al
b. Breaking out pavenent within specified limts.
c. Disposition of cleared material, drift, and other debris.
d. Preparation of subgrade for paving.]
3.23.9 [Stone] [Riprap] Paving
Establish and maintain quality control for slope dressing and riprap paving
to assure conpliance with contract requirenents, and nmaintain records of
his quality control for all construction operations, including but not
[imted to the foll ow ng:
a. Dressing the slope to elimnate any irregularities, including
irregularities in the gravel blanket placed by others, due to rain or

wave wash or operations of the Contractor's equiprent.

b. G ading and dressing necessary to secure a suitable connection with
the riprap paving in place.

c. Underwater paving to assure proper connection with concrete
mattress and conpl ete coverage.

d. Above-water connection between riprap paving and concrete nattress.
e. Connection between riprap paving and asphalt paving.

f. Placenent of riprap on gravel blanket, upper bank slope, and if
appl i cabl e, overbank areas for thickness and proper coverage.

g. Placenent of riprap in ditch outlets.

3.23.10 Di ke Repairs

I nspect all dike stone repair operations for conpliance with contract
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requirenments and record the inspection of all operations including, but not
[imted to the foll ow ng:

a. Gading of slopes to design grade within tolerance
b. Disposition of material fromgradi ng and excavati on
c. Dressing of slope before placenment of paving.

d. Placenent of slope and underwater paving.

e. Gade and section of stone fill.

Furnish to the Contracting officer a copy of these records an tests, as
wel | as records of corrective action taken.

3.23.11 Gradation Tests for Stone
3.23.11.1 [ Gradation Test Method for Riprap

Gradation tests shall be perforned in accordance with ASTM D 5519, Test
Met hod A [

3.23.11.2 [ Standard Test Method for Gradation of Quarry Run Stone or Stone
Pavi ng]

Rk Rk S kR R Rk O kR A S R S O o O O R R R Rk o

NOTES: Alternative 2. The gradation test nethod
was devel oped to provide guidance to field personne
and Contractors so that the procedures would be
uniform This test procedure is provided as an
exanpl e.

This test nethod should not be used in contract
specifications that cover stone, upper bank and
stone, overbank, and quarry run stone.

EE IR IR R R I I R R I I O R R R R Ik S R Sk I R I Rk I R R I I

a. Select a representative sanple (Note No. 1), weigh and dunmp 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 sinmlar to
t he standard aggregate gradation test for "individual weight retained"

c. Determine the |largest 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
vi sual comparison in separating the obviously "larger than" stones.
Stones that appear close to the specific weight nust be individually
wei ghed to deternmine size grouping. Wigh each size group, either

i ndi vidual ly or cunul atively.

e. Paragraph d above will result in "individual weight retained"
figures. Calculate individual percent retained (heavier than),
cunmul ative percent retained, and cunul ative percent passing (lighter
t han) .
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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;
larger quarry run stone is best sanpled at the shot or
stockpile by given direction to the | oader; snall graded
stone is best sanpled by random selection fromthe
transporting vehicles. |If possible, all parties should
take part in the sanple selection and agree before the
sample is run that the sanple is representative.

NOTE NO. 2: Selection of Size for Separation: For these
types of stone gradations the separation points need to be
sel ected as the snallest size stone at each break in the
gradation specified.

EXAMPLE GRADATI ON SPECI FI CATI ONS

| NDI VI DUAL PERCENT RETAI NED STONE VEI GHT | N KA.BS
10 Max. 34 - 5775 - 125
40- 60 11 - 3425 - 75
20-40 3 - 116 - 25
15 Max. 0-3-6
EXAVPLE WORKSHEET
STONE S| ZE KA.BS | NDI VI DUAL WI. I NDI VI DUAL SPECI FI CATI ONS
RETAI NED PERCENT RETAI NED
G eater than 57125 0 0 0
34 - 5775 - 125 1180 2600 8 10 Max.
11 - 3475 - 125 735016, 200 50 40- 60
3 - 116 - 25 454010, 000 32 20- 40
0- 30 - 6 1450 3200 10 15 Max.
TOTAL 14,520 kg32, 000
pounds
NOTE: Largest stone 68 kgl50 pounds

3.23.11.3 Standard Test Method for Gradation of Riprap, G aded Stone, and
[

Rk Rk Sk R R R R Sk S S O S R SRR I Sk Sk R R AR R O S I kS O R R SRk Sk

NOTE: Alternative 2. The STANDARD TEST METHOD FOR
GRADATI ON OF RI PRAP AND GRADED STONE gradation test
nmet hod was devel oped to provide guidance to field
personnel and Contractors so that the procedures
woul d be uniform This test procedure is provided
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as an exanpl e.

This test nmethod should be presented in contract
specifications that require riprap or graded

st one. This test nethod should not be used in
contract specifications that only cover stone, upper

bank and stone, overbank
EIR IR IR R b S I I I I I I I I I I R R S I I R I IR R I I b R R S I b I I I I R I S I b b b b I b I I I b I b b b b b b b I b I b b b b b

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
t he 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
vi sual comparison 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 ndividual ly 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-RV 4794-R

NOTE NO 1: Sanple Selection: The nost inportant part of the
test and the least precise is the selection of a representative
sanple. No "standard" can be devised; |larger 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 sel ection
fromthe transporting vehicles. |If possible, all parties should
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 quite
possi bl e and accurate to run a gradati on using any conveni ent
sizes for the separation, without reference to the
specifications. After the test is plotted on a curve, then the
gradation linmts nmay be plotted. COverlapping gradations with this
nmet hod are no problem However, it is usually nore convenient to
sel ect points fromthe gradation limts, such as the m ni nrum 50
percent size, the nininmum 15 percent size, and one or two ot hers,
as separation points.For these types of stone gradations the
separation points need to be selected as the smallest size stone
at each break in the gradation specified.

FOR

EXAMPLE

SECTION 35 31 19 Page 94



ONLY

EXAMPLE GRADATI ON SPECI FI CATI ONS

PERCENT LI GATER BY WEI GHT

STONE VEI GHT | N KG.BS

100 180 - 75400 - 160
50 75 - 35160 - 80
15 35 1580- 30
EXAVPLE WORKSHEET
STONE SI ZE I NDI VI DUAL I NDI VI DUAL CUMULATI VE PERCENT
KA&.BS WI. RETAI NED PERCENT RETAI NED PASSI NG
RETAI NED
180400 0 0 0 100
75160 43549600 30 30 70
3580 508011, 200 35 65 35
1530 36298000 25 90 10
<15<30 14513200 10 100 -
TOTAL| 14,514 kg
32, 000 pounds
NOTE: Largest stone 114 kg251 pounds
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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

Cumul ati ve
Stone Size Wei ght I ndi vi dual %/ % Ret ai ned | % Passi ng | Specification
(kg) (1 bs) Ret ai ned Ret ai ned % Fi ner by W
Tot al
Wi ght
Max Size
St one
Remar ks:

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

Contractor Representative

Cover nment Representative
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STONE SCURCES

LATI TUDE/ LONG TUDE

QUARRY LOCATI ON,
ADDRESS, & TELEPHONE

MAI N OFFI CE ADDRESS &
TELEPHONE NUMBER

[ STATE]

[ STATE]

-- End of Section --
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