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DIVISI ON 4 - CONCRETE

SECTION 4.1 CONCRET8

4 . 1 . 1 CONCRETE GENERAL

Al l concrete construction s h a l l confo rm to t h is sectio n a nd to t h e d e t a i l
requ i r eme n t s of the fol lowing parag r a p h s . con c rete f i ni s h e s s hal l conform to
parag r aph 4 . 1 5 (Fin i s h e s and Fini s h i n g ) and shal l be a s n o t e d on t h e
d r a win g s.

The s t ruc tur e s shal l b e l o c a t e d a s shown on t h e dra wi n g s or a s o t h e rwise
designated . Th e sequence o f con s truct ion o f the structures shall b e s ubj ec t
t o app roval of t he Contract ing Officer. All struct ure s sha l l b e b u il t t o t he
p r e s c r i b e d l i nes , g rade s , a n d d i mens i ons: Provided t Th a t the dimen s ions o f
e ach s tructure as s ho\vu o n t he drawi ngs wi l l b e s ub j e c t to suc h mod ifica t ion s
a s may b e f o und n e c e s s a ry by t h e Co n tra c t i n g Officer t o adapt the s t r u c t u r e
t o t h e c ondi t i o ns disclosed by t he excavation or t o me e t othe r cond i tion s .
The Cont r a c t o r s hall b e ent i tl ed to n o a dditional a llowa n c e a bov e t he u n i t
prices o f f e red in t he s chedu le by r eas on of t h e d i mens ions fixed by t h e
Cont r actin g Of f i c e r o r by r e a s ons o f a ny modif i cat i o n s o r e x t e n s i o ns of a
mino r c h a r a c t e r t o a dapt t h e structures t o t h e stru c t ure s ite , as d e t e rmi n e d
b y t h e Co n t rac t i n g Office r.

Th e re loca tion, a d d i t i on , o r eliminat i on o f a ny c onstru ct ion join t shall b e
subj e c t to wr i t t e n approval o f the Contracting Of f i c e r .

The Contrac t or shal l p l a c e a nd at t a c h t o each st r u c t u r e a l l me tal , or other
acc e s s o r i e s n e c e s s a r y fo r i t s complet i on a s shown on t h e drawings . The c o s t
of such wo r k , f o r which s pecific unit pri c es are not p r ovided i n t he
s c hed u le , shall b e include d in t he unit p r ices o f f e r e d i n t h e sch e d u le f o r
t h e wor k t o whic h t hey a r e app u r t enant .

4 . 1 .2 CONSTRUCTI ON OF STRUCTURES

The s t ruc t ures t o b e con s t ruc t e d o r impr o ved i n clu de the f o llowing :

a. Ac c e s s r oa d , i n c lud i n g 1 2 kil ometers o f g r ading an unma i ntai ned county
r oad a nd p i oneering a n a c c e ss r o a d d own t h e c r e e k c h a nne l a ppr oxi mate l y 900
me t e r s .

b . Addi t ion s to exist ing fish b a r ri e r .

c. Apron s ups t r eam and d own s t r e a m from exis t i n g fish bar r i e r .

d . Steel c l a d d i n g o f downstre a m apro~ .

The i t em o f t he s c h e d u l e fo r concrete i n s t r u ctu res i ncl u d e s al l
cast - in- p l ace c o ncrete in t h e s t ruc t u res lis t ed i n b . a n d c. above .

Ca st - in-p l a ce c onc r e te for t h e s t ructu r e s shall c onfo rm t o t h e requirements
of sect i o n 4 . (Con c r e te , Gener a l ). Misce l l a n eou s met a l wo r k a nd o t h e r i t e ms
f ormi ng a p a r t of t he s t r u c t ures are p rov ided for e l sewhere in t hese
spec i f ication s.

Th e str u c t u r e s s h a l l b e bui l t t o t he l i n e s , g r ade s , and d i mens ions s h own on
the d r a wings . Th e dime n sion s o f e a ch struc t ure as s hown on the drawing s wil l
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be s ub j e ct; to such rnoddf Lce t Lons 2.8 may be found necessary hy t.he Cont.r-e.c t Lriq
Officer to ada.pt the structure to the conditions disclosed by the excavation
or to meet other conditions.

wher-e necessary, as determined by the Contracting Officer I the Contractor
tvLl I. be furnished additional detail drawings of the s'cruct.ures to be
constructed. The Contractor will not be entitled to any additional
allowances above the prices offered in the schedule by reason of the
dimensions fixed by the Contracting Officer or by reasons of any
modifications or extensions of a minor character to adapt a structure to a
structure site, as determined by the Contracting Officer .

The Contractor shall place and attach to each structure, all metal, and other
accessories necessary for its completion, as shown on the drawings.

The cost of furnishing all materials and performing all wee-k for installing
metal, and other accessories for which specific prices are not provided in
the schedule sha.ll be included in the applicable prices offered in the
schedule for the work to which such items are appurtenant .

SECTION 4 .1 .3 COMPOSI TI ON

a. General . - Concrete shall be composed of cement, pozzolan, sandi coarse
aggregate, wa'cer, and Contracting Officer approved admixtures, all. well mixed
and brought to the proper consistency. Additionally, the concrete material
and mix design shall meet the more stringent of this paragraph or the
requirements set forth under the latest edition of Arizona Department of
Transportation's Standard Specification for Road and Bridge Construction !! for
a class lISI! concrete at indicated Section NO. 1006. Contractor shall pigment
the concrete to match existing concrete and to blend with the rock at the
site. Contracting officer to approve the color selected from the color chart
submitted with the mix design .

b. Nominal maximum size of aggregate. - The coarse aggregate to be used in
concrete shall have a nominal maximum size of 38 mm, and shall meet the
requirements set forth under the latest edition of Arizona Department of
Transportation,s TlStandard Specification for Road and Bridge Construction 11

for Class S concrete and shall conform to the size designation and grading
requirements ofAASHTO M 43. The sand and course aggregate shall consist of
clean, hard, dense, durable, uncoated rock fragments that are free from
injurious amounts of dirt, organic matter, arid deleterious substances. The
sand shall also meet the requirements set forth under the latest edition of
Arizona Department of Transportation's IlStandard Specification for Road and
Bridge Construction" Section 1006-2 .063 Paragraph IB) for Fine Aggregate.
The sand and course aggregate shall be obtained from an approved supply
source prior to use in the concrete mix.

c . The design strength at 28 days shall be 27,560 kilopascal, or as
indicated on the drawings. Additionally, the Contracting officer will test
concrete for compliance with the specifications and proportions. The mix
design shall be sufficient to ensure that each mix meets the following
requirements:

1. Ninety percent of test cylinders shall have a compressive strength at 28
days of 27,560 kilopascal.

d. Consistency. - The slump of the concrete at the placement shall not
exceed 100 mm plus or minus 100 mm for concrete in the fish barrier or walls.
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e . Mixing - The concr e.te i~s:redients s h a l l b e thoroughl y mi x ed i n mix e rs
designed to a s s u re un i form d istribution of a l l t h e component ma t eri a l
throu g hout t he concre t e at t h e end o f t he mixi n g p eriod . The use of b uck e ts ,
c hutes , hopper s , p umps , transit mix t r u cks , or o ther equi pment wh i c h wi l l n ot
rea d i l y handle and pla ce concrete of t h e specif ied s lump will not b e
p e rmi t ted.

Uni f o r mi t y i n c on c re t e c onsistenc y from b a tch to b a tch wi l l be requi r e d . To
maint ain concr e t e at the p r op e r con s i s t enc y, the amou n t of water and
aggr e g a t e s ba t c h e d for c on cre t e s h a l l b e a d -i u ace d to c o mpensa t e f o r
v a r iat ions i n t h e moi sture cont ent or grading of the a g g r e gates as they enter
the mixer . Addition of water i n e xcess o f the design water content t o
compensa t e f o r stiff ening o f t h e concrete after mi x ing, known as r e tempering ,
will no t b e permi tted.

f. Submitta l - All submittals (RSN-Cl 9 ) f o r c oncrete a nd aggr e gate s h a l l be
submit ted in a c c o r danc e wi th t he requirement o f t h i s paragraph a nd paragra ph
1 .l . G Submittal Requirements .

g . Payment - Payment o f conc ret e s hall be included i n the applicable unit
p ric e offer i n t he s chedule f or the Concrete .

4 .1.4 JO I NTS AND EDGES I N CONCRETE

a. Const ruction j o i n ts . - Con s t ruction j o i n t s are joi n ts wh ich are purposely
p l a ced i n concre t e t o f acilitat e c on s t r uc t i on; to r edu c e ini t i al s h rin k a ge
stress e s a nd c r a c k s ; t o a l l ow time f o r the installa t i on o f embedd e d
metalwo r k ; or t o a l l ow f or t he subs e q u e n t p lac i n g o f oth e r c on c ret e . Bond is
r e qui red at con s t r uct ion joint s reg a r d l e s s of wheth e r or not r e i n f o r c e me n t i s
c on tinuous acros s the j oint.

The l o c a t i on of all cons truction join ts i n concrete work shal l be subjec t to
approval o f t he Contracting Of f i c e r, a nd t he j oin t s s hal l . be constructed i n
a ccord a n c e wi th paragraph 4 . 5 . 1 (Pr e p a r a t i o n s fo r Pl a c i n g ) and 4. 11.1
(Pl a c i ng) .

Cont ro l joints s h al l b e construct ed as p rovided in subparagraph a . above for
construction joints: Provided, Tha t reinforcing bars are alway s cont inuous
across control j oints .

Edge s sha l l be chamfered t o prevent feather edges if t he angle b e t we en the
top s u r f a c e of t he conc rete and t h e roc k is l es s t han 4 0 degr ees.

b. Co s t . - The cos t o f fur n i shing a l l mate rials and p erformi n g a l l work fo r
const r u cting c on s t r u c t ion j o i n t s , and c ont r o l joint s , and f o r tool i n g o r
chamf eri n g con c r e t e e dges s h a l l be included i n the appli c abl e p r i c e s o f f e r e d
i n the s c h edule fo r Re inforced Con c r e t e for wh i c h t h e j oint s and edges a.re
r equi r e d .

SECTI ON 4.1. 5 PREPARATIONS FOR PLACING

a. Ge n e r a l. - No concrete shal l be p laced unt i l all f o r mwo r k , i ns tal lation
of items t o be e mbed d e d , and preparation o f s urfaces i n volved in the
placement have b e en approved .

.~l surfaces of forms and embedded mater i a ls shall b e free from curing
compound , dried mo r t a r from p r eviou s placements , and other foreign s ubstances
before the adjacent o r surrounding concrete placement is beg~~ .
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Prior to beginning concrete pla c eme n t, the Contrac tor s hall w2ke r eady a
s uf f icient nuwh e r of pr ope r ly operating v i br a t o r s and ope ra t o r s , a nd shal l
have r e adi ly a vailable additional v ibrator s to r e p l a c e defective ones during
the p rogress of the p laceme n t . The Go v ernment i nspector at t he p l acement may
require t hat the Co ntracto r del ay t he s tart o f the c onc re t e pla c eme n t unt il
t he number o f wor k i ng v ibr ator s av ailable i s acceptabl e .

c . Founda t ion s urfaces. - All surfaces upon or against wh ich concrete is t o
be placed s hall be free from f r o s t , i ce, water , mud , and debris.

(I) Rock s urfaces s ha l l be free f rom oi l , objectionable coatings , and
loose, semi detached, a n d un s ound fragments . Immediatel y prior to placement
o f concrete, s urfaces o f r o c k s ha l l be cleaned with a Hy d r o br o o m (a i r - wa t e r
j e t ) and s hal l be brought t o a uniform s u r f ace - d r y c ondition . Concre t e
s hall n o t b e p laced in s t2nd ing water .

d . Construction j o i n t s . - A c onstruction j oin t i s define d as a planned j oint
whe r e two placements o f concret e meet , across wh i c h develop me n t and
ma intenanc e of bond a r e required , and through which any reinforcement that
may be present is not interrupted . Al l construction joints shall b e
roughened and all l a t ency removed in prepa ration f o r p l acing adjoin ing
concrete . Me t ho d s of roughening surfac e s and removing latency may include
mechanical abrasion o r cutting, sandblas ting, acid etching , or high-pressure
water jetting of ha rdened (not g r e en ) con c r e t e . Wa t e r jet t ing wi l l norma l l y
b e at p r e s s ures of at lea st 4 0 000 k Pa . Al l methods a r e subject to t he
ap p r ova l of t he Contrac t i ng Off i c er . Con s t r u c t i on join t s shal l be thoroug hl y
cleaned o f loose or defec t i v e concrete , c o a t i ng s , sand, curing c omp ound , and
other f o r e i gn material on the surface .

Af t e r thi s i n i t i a l clea nup and at t he l as t opp o rtunity prior t o p lac ing
c onc r ete , conc r e t e surfa c e s h a ll b e thoroughly clean e d with a Hyd r ob r oom o r
ai r - wa t er j e ts, a n d s ha l l be uni formly surfa c e d r ied .

SECTI ON 4 .1 . 6 BATCHI NG, MI XING AND TRANSPORTING

a . Gene r a l . - The concrete ingredients sha l l be t horoughly mixed i n mix e r s
de s i gn e d t o assure uni f o rm distribution o f a ll the componen t ma ter i a l s

' t h r o ug ho u t t he con crete at t he e nd o f t h e mixing peri od .

b . The concrete, as discharged f rom t he mixer , shall be uniform in
composition .a nd consistency from batch to ba t ch. Mixers wi l l be examined
regularl y by t h e Gov e rnme n t f o r changes in c ond i tio n d u e to accumulat ion o f
hardened concrete or mo r t a r or to wear of blades. The adequacy of the mixing
wi ll be determi n e d by t h e Government in accordance with the concrete
uniformity requi r ements of ASTM C 94, annex Al . Samples of concrete f o r s uc h
test s wil l be taken f rom any size batch which is common ly mixed during
concrete production . For testing purposes, the Contractor s hall mix , i n the
mi x e r s to be tested, the si z e of batch directed by the Gove rnme n t i ns p e c tor
at the batch p lant , and s hall assist in c ollection of requi r ed samp les from
t hat batch.

Any mixer that at any time pr o du c e s unsatisfactory results shal l not be used
unti l repaired . I f repair a t t e mp t s a r e unsucce ssfu l , a defect ive mi x e r shal l
b e r e p laced .

Ba t ch s ize shall be a t least 1 0 perc ent o f , b u t n o t in excess o f , the ra ted
capa c i t y of t he mixer.
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The Govern ment wil l incre a s e the minimum mixi n g t i me r e quired as n e e d i s
indicated by resul ts o f t he conc rete uni f o rm i t y t es t s . Exc es s i v e ove rm ixing
wh i c h r equire s additions of wa t e r to ma i n t a i n t h e r equired concrete
cons istency wi l l n o t b e permit t ed.

Th e mi x i ng equi p ment s ha l l con f o rm to t h e f o l l o wi ng addi tiona l require me n ts :

c. Truc k mixer s . - Tr u c k mixer s shall be e qui p p e d wi t h a wa t e rmet e r , a c curate
to wi t h i n 1 p e r c e n t of t he tot a l mi x wa t e r, l o c a ted betwe e n the wa t e r supply
and mixe r . The wate r met er s ha l l hav e a d ial or dig i t a l indicator. Tr u c k
mixers s hall a l s o be e qu ipped wi th a r e l i a b le r evolut ion c ount e r fo r
indi c a t i n g t h e tota l n umber o f rev o lutio n s of the d r u m fo r each ba t ch . Th e
rev o l ut i on count er s h a ll be v i s i b l e from t he operator control a r ea a n d shall
be rese t t o zero fo r e ach batch . Truc k mi xer s shal l hav e a me tal plate
at tached i n a p r omin e nt place i n d i c a t i n g the manufact u r er 's r ecommended drum
c a pacit i es , in t e rms o f v o l ume , a nd t h e maximum a n d minimum s p e eds o f
rota t i on fo r bot h mixi ng and agitat i ng.

Ini t i a l mi xin g shall b e con t inue d f o r not les s t h a n 70 r e v o l u t i o n s n o r mo r e
t han ~ OO r e volut i ons of the d rum after a l l the i n g r e d i e n t s , except
approximate ly 5 per c e n t of the wa ter whi c h may b e wi t hheld f o r tempering, a r e
i n the dr um . The mixi n g s peed s hal l be no t l e s s t h a n 12 revol ut ions p e r
mi n u t e n o r more t ha n 2 2 r e v o l u tions p er mi n u te . Exc ept a s s p e cif i ed ,
addi t i ona l wa t e r s h a l l n o t b e a d ded to the c onc r ete a ft e r the ini tia l
intro duction of mixing water to t he bat ch . Ad d i t ional t e mpering water may b e
adde d t o t h e bat c h on arrival a t the pl acement whe n t h e c oncrete s l u mp is
less t h a n s pecif i e d ; however, the design wa t e r con t e n t a n d s p e c i f i ed slump
s hal l not b e exce eded. Afte r t h is tempe r i ng , a d d i t i on a l wa t e r sha l l not b e
added to t h e c on c r e t e. Af t er addit i on o f t emperin g wate r , mi x i ng sha ll b e
cont i n u ed a t the specified mixin g s p eed f o r a min i mu m o f 3 0 r evolu t i ons .
Afte r a p rolonged p eriod of agi tation, ~ O t o ~ 5 r evo l u t i on s o f t h e d r u m at
mi xing speed wil l b e require d jus t p r i o r to d i s cha r g i n g. Dis char ge of t he
c oncr ete shal l be c omp l e ted b e f o r e the d rum has revo l ved a t o t a l o f 3 00
r e volu t i o ns .

Eac h b a t c h of concrete , wh e n d e l ive r e d at the job s ite f rom c omme rcia l
ready - mix p lan t s , s h a l l b e accomp a nie d b y a batc h ticke t i n a ccordance with
ASTM C 9 4 .

4 . 1 . 7 REINFORCING BARS

a . Ge nera l . - Re inforc ing bars s h a ll b e cut , b ent, a n d p laced i n the
c onc r e t e wh ere shown on t h e d r a wi ngs or wh e r e directe d . The Contrac t o r shall
fur nish a l l reinf orcing b a r s , acce s s o r i e s a n d usu a l inserts r equired f o r
comp l e tion of the wo r k .

b . Mater i a ls . -

(1) Re i nforcing b a r s. - Reinfor c i ng bars s h a l l b e d e fo rmed bar s c o n f ormi n g
to ASTM A 6 ~ 5 , g r a de 6 0 o r ASTM A 617 , g rade 6 0 .

c . Placing re i nforc i n g bar s. Th e re i n forc e men t sha ll c o n f o r m to the
r equirements s hown on d r a wi n g (4 0 - D- 6 2 63).

Spl i c e s s hall b e l oca ted where shown on the drawin gs: Pr ov i ded , That t h e
l o c a t ion o f spl i c e s ma y b e a l tere d subj ect t o the writte n app roval o f t he
Contrac t i n g Officer.
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Subj ect to t h e wr i tten a pproval of t h e Con t r ac t ing Off i c e r, t he Cont~actor

ma y, f o r the Con t r a ctor 's conveni enc e, s p lice bars at a ddit ional l o cations
other t h an t hose s hown on t he d r aw i ngs . In orde r t o me e t d es i gn and s p a c e
l i mi t a t i on s on spl ici ng, some ben t ba r s may exce e d u s u a l s h i pping c learances .
Cu t ting and bend i ng of s u ch bar s f rom s teck l e ngt hs may be r equi r e d a t t he
s ite.

Unl e s s o therwise p r e s c r i b e d , p l a c ement dimens i on s shal l be to t he c e n t e rl i n e s
of t he bars . Re i n f orcement wi l l be inspected for comp l i an ce with
r equirements a s to size , shape , leng t h , spl i c i ng , posi tion , and amou n t af te r
i t has been p lace d .

Before reinforcemen t is embedded i n c onc r ete, t he s urface s of the bars and
t he s urfaces of any suppor t s s hal l be clea ned of heavy f lak y rust, l o o s e mi l l
scale, dirt, g rease , o r oth e r for e ign s ubstanc e s whi c h , in t he opinion of t he
Contrac ting Officer, a r e o b j e ct i o nable. Heavy f laky rus t that can b e r e mo ved
by firm rubbing with bur l a p , o r equivalent t r e a t me n t, i s c onsidered
ob j e c t i o na b l e .

Reinforcement sha l l be accurately place d t o meet the followi ng t o l erances:

( l ) The amount of c oncre te c over p r o t e c t i ng reinforcement s hal l no t deviat e
from that specified by more t h an 15 mm if t he specified cover i s more tha n
63 mm , no r by more than 6 mm i f t he cover specified i s 63 mm o r ~ess .

(3 ) Th e spa cing o f re inforci n g ba r s s hall not deviate from t he required
spac i n g by mo r e t ha n 25 mm.

Re i n fo r cement s hall be s ecured in p o s i t i o n so that it will n ot be d isplaced
during t he placing of the concrete, and s pecial care shall b e ex e r c i sed to
p r event any dis t u r ban c e o f t he reinforcement in concrete . that ha s a l r e a dy
bee n placed . Bars shal l not b e field bent t o the extent of permanent set ,
nor straightened, except as approved by t he Contr a c t i n g Officer or shown on
t h e drawings . Bars b ent without approval shal l be r ep l a c e d . Welding or t a c k
we l ding of reinforc ing ba r s will not be permitted except a t locations s h own
on the dra wi ng s o r where approved b y the Contra cting Of f i c e r . Cha i r s ,
hangers, spacers , and o t her supports for reinforcement shal l b e o f concrete ,
metal, or o f o t h e r a p p r ov e d mate rial : Where portions of such supports wi l l
b e expos ed on c on cre t e surfaces designated t o r e c eive F2 f inish , the expo s e d
por tion of the supports s h a l l be gal vanized o r of other corrosion -resistant
mat eri a l , except that concrete s upp ort s wi ll n o t be permitted . Un less
otherwise shown on the drawings, reinforcemen t in s tructures s hall b e so
place d t h a t ther e wi ll b e a c lea r distance of at l e a st 25 mm b etween t h e
re i n fo r c e me n t an d form t i e s , or o the r emb e dded met a l wo r k.

Me a s ureme n t fo r payme n t wi ll inc l ude r ein fo r c i n g bars placed a s shown on the
d r a wing s and r e i n f orcing ba r s in splice s l ocated a s shown on t he drawings ,
and i n re located spl i c e s that a r e approved b y the Contracting Officer. No
measurement for payment wil l be made of reinfor c ing bars in additional
sol ices allowed for t h e c onv e nience of t he Co n t r a c tor .
E~cept a s o t her wise p r ovi ded be l o w, the quant i t i e s o f r e i n f o rcing bars
regardless of t he amount of reinfo r cing bars p l a ced , paymen t wi l l b e made
only o n t he b a s i s of t h e quantities of r e inforcing b a r s shown on t h e d r awin g .

Payment fo r furnishing an d p lacing r einforcing bars will b e made at t h e un i t
p r ice per kilogram o f f e r e d t herefor in the schedule for Re i n f o r c i ng Ba rs , o f
preparing a ll necessary ba r l i s t s and cutting lists ; of f urnishing and
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a t t a c h i ng wi r e t ies o r o ther approv ed s upports ; and of c ut t i ng, be nd i ng ,
c l eaning , and s ecuring and mai nta ining i n po si t ion r e i n f o r c i ng ba rs a s ShONTI
on the dr awings .

SECTI ON 4 . 1 . 8 FOP~S

a . Gene ral . - Forms s ha l l be used , whe r e v e r nec es s ary , t o confine t h e
concrete and shape i t to the required line s . The Contra c tor shall s e t and
ma i ntain c on c r e t e forms to e n s ur e tha t c omp l e t e d work i s withi n all
appli c able struc t ural de viat i ons , sur f a c e to l e r ances , a nd f i n i s h
r equirements . I f a t ype of form does no t c on s i s t ently per f or rri i n an
accep t a bl e ma nn e r , the type of f o r m sha l l b e ch a n ged a n d the method of
ere ct i on s ha l l b e modif i ed .

A s u f fi c i ent nunilier o f prope r l y i n s tal l e d p l umb and str i ng l i n e s s h a l l be
i nstal led be f ore , and ma i n t a i ne d during, c oncrete p lac e ment f o r use by
Co nt racto r' s pe r sonnel a nd Governme n t i ns p e c t o r s. Dur ing c o nc r e t e p l acement,
t he Contra c t or shall continual l y mo n i t o r plumb and stri ng lin e form
pos i t i ons and i mme diate l y cor r e c t de f i c i e n c i e s .

Forms s hal l hav e suff icient stre ngth t o withs t and the pres s u r e ~esul ting f rom
p l a cement and v i br a t i on o f the c onc r e te , and s hal l be ma int ain ed r igidly i n
pr o per pos i tion . The de s i gn o f f o rmwor.k and placing rate o f concrete
c o n t aining type F or G c hemical admixt ures s ha l l be adjusted t o comp ens?te
f or t he g r e a ter hydraul i c p r e s s ur e s exerte d o n t he f o rms by conc re t e of h i g h
fluid i t y. Wher e form vibr a tor s a r e to be u s e d , fo rms sha l l be sufficient ly
rigi d to e ff ect i v e ly transmit energy f rom the form v ibra t ors to the concrete ,
while no t damag i ng or altering ,p o sitions of f o rms . Surfaces and j o ints o f
f o rms s ha l l be seale d sufficien t ly to p revent abso r p t i o n of wa ter i nto forms
or los s of mortar from t he con c r e t e . Cha mfer strips s ha l l be placed i n t he
corners of f orms and a t the t op s of wa l l p l a cements to produce b e ve l e d e dg es
on permanentl y exposed c oncr e t e surfaces . Int e rior a ng l es o f i ntersec t i ng
concrete s urf aces and e dges o f constr u c t i on j o i n t s sha l l no t be bev e led
exc ept whe r e i nd i c a t e d o n t he drawi ngs .

b . Fo r m s hea thi ng - Wood s hea t h i n g s hall b e s o f t wood or ply~ood o f suc h k i n d
and qua l i t y , o r shall be s o t r e ate d o r c oate d , tha t t he r e wi l l be no
de t e r ioratio n o r d i s c oloration o f the f orme d con crete surfaces due t o
c hemic a l act i on , contami na tio n , o r une ven absorpt ion of wa t e r f r om c oncrete .
Plywood used f o r f orm sheath ing o r l ining shall b e c o n c re te f orm, c lass 1,
grade B-B , exter ior , mill oi l ed and edg e s e aled, i n acco r dance wi t h t he
latest edi t ion Product St andard PS1 of the U. S . Depar t ment o f Commerce .
Softwo od l umbe r u s e d f o r form sheathing shal l meet applicable requi r ements o f
t h e l a t e s t edition of t h e Grading Rules f o r Western Lumber as published by
t h e Weste r n Wood Produ c ts Assoc i at ion for dres s ed l umbe r o r worke d lumber of
the spe c i f i e d grade. All common boa r d s shal l be sur f a c e d on both edges (S2 E)
in a c c o r dan c e wi t h the s tandard gra d i n g r ules .

The abi lit y of form s h ea t h i ng and l ining t o wi t h s t a nd d i s tor t i o n cause d by
pl a cement and v i b r at ion of concret e shal l b e s u ch tha t f o rme d s u r f a c e s wi l l
c onform wi t h speci f i e d struc t ur a l dev i a t ions, s urfa c e tol erances , and finish
requir eme nts .

Ma t e r i a l s used f o r form s heathing or l i n i ng shal l c o n f o rm to t he requireme nt s
of tabl e 4 - A (Fo rm s h e a t h ing o r l i n i ng mate r ial r e qui reme n t s ) below , o r ma y
be other mat e r ial s producing equi va lent r e s u l ts.
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Table 4 - A . - Form s heathing or l ining m&teria l requir e me n t s

Re qui red
f i n i s h

o f f o rme d
s ur f ace

F2

Wood s heath ing
or lining

Any grade common board ,
or p Lyvood

NO . 2 common or better ,
shiplap, o r pl~.ood

Stee l s hea t h ing
or lining*

Steel sheathing permit ted
Steel l ini ng permitte d

Steel s h e a t h i n g permitted

St e el l i n i ng permi t ted if
a ppro ved

* Ste el "she a thi n g U denotes ste e l she e t s n o t s upporte d by a wood backing .
Il Li n i ng ll denotes thin sheets sup po r ted b y a wood backing .

c . Un i f o r mi t y of forming mater i a l . - Forms for e x p o s e d conc r e te s urfaces
t o receive fini she s F2 s h a l l be constructed to p rodu c e a uniform and
consistent tex t u r e and pattern on the face of the con cre t e . Metal patches
on forms f or these surfa c e s will n o t . be p e r mi t t e d . The f orm s h e a t h i ng o r
lin ing s hal l be placed s o t hat al l horizonta l form mark s are continuous
across the enti r e surfa c e . I f forms are constr u cted of p lywood fo r m lin i ng
or o f panels o f shipla p , the v ertical form mar k s s hal l be cont inuous f o r
the entire h e i gh t o f t he surfa ce . I f fo rms fo r concre te surfaces t o
r e c e ive F2 finishe s are cons tru c t e d o f s hiplap that is not pa n e led, the
boards sha l l b e cut square, a nd t h e ve r t ica l joints in t he boards shal l b e
s t a gg e r e d a n d sha l l b e made only at stud s . Th e Contrac t or s hall use one
t ype of form material f o r all expose d F2 surfaces. If the Cont r actor e lects
t o us e s h iplap f o r forms for F2 sur face s , t he lumber shal l e ithe r be al l
15 0 mm or all 2 00 mm wide lumber.

a . Fo rm t i es and form anchors . - Embedded ties for holding forms shall
remain e mbe dde d and, e x c ept where Fl finis h is pe=itted: s hal l terminate
not les s t h an 2 diameters or t wice t he minimum dimension of t he t i e ,
wh i c he v e r is_gre ater, f rom the f orme d s urfaces of the concrete.

The ties s hall be c onstructed so t hat r e mov a l o f the ends o r end
fas tener s can b e accompl i s hed without ·c a u s i n g ap prec i a b le spal l ing at the
f a ces of t he conc r ete . Fo rm anch o r s s hall b e provided i n s u ff i cient
numb e r, subj ec t to approval by t h e Con t racting Officer , to ens ure that
c oncrete surfaces , after the forms have been stripped , are within
a pplicabl e tolerances . Form a nchors embedded i n concre t e which a re
loosened prior to placement o f adjo i ning concrete s hall b e r epla ced b y
o the r supports firml y embedded i n the h a r de n e d concrete.

b . Cleaning and oilin g o f forms . - At the time the concrete is p laced i n
the f orms , t he s ur f a c es of the forms shal l be free from e n c rus t a t i on s of
mor tar , g r o u t , or o ther f o re i gn material . Be fore concr e t e is placed , t he
s urfac es of t he f o rms shal l b e coated with a fo r m o i l t hat wi ll
e ffectiv e l y preve n t sticking a nd wil l no t s often or s t a in the c oncr e t e
s ur f a c e s , o r cause the s urfa c e s to b e come cha l ky or dus t producing.
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d . Re mova l Q£ Lo rms . .. To f ~c ilitace satis factory prog r e s s with t h e
s p ecif ied curing a n d t o allo w t h e e a r l i e st p r a c t ical repai r of surfa ce
i mperfect i ons I forms sha l l be r emoved wi t hin 2 4 hou r s af t er t he c o n crete
has hardened sufficie n t l y t o p r e v e n t damag e b y c a re f u l fo r m remo val , and
s pec if ied repair and cu r ing shal l c omme nce i mmediately t he reafter . I t is
the Cont rac to r ' s r espon s i bil i t y to des ign a n d bui ld adequat e f orms a n d to
l e a v e t hem i n place un t i l the forms can be safely r emoved. The Contrac t or
shal l b e liable fo r damage a n d i nj u r y caused by removing f o r ms be fore t he
concr e t e has gained suf ficien t st r e ng t h .

e . Pa ymen t . - The payment fo r f u r n i s h i n g a l l materials a n d p erfo r min g a l l
work f o r cons tructing fo r ms , inc l u d i ng a n y n e c e s s ary t rea t ment o r coa t i n g
of f orms , s hal l b e i n c l u d e d i n t h e p r i c e s o ff e red t h e r e f o r e in the s c hedu l e
f o r r ein forced concr e t e .

SECTIO N 4 .1 . 9
CONSTRUCTI ON

STRUCTUP~ D~vIATIONS k~ SURFACE TOLERANCES FOR CONCRETE

a. Ge n e r a l . - St ructu r a l dev iatio ns a re define d as a l l owa b l e v a r i a t i on s
from s p eci f i e d l ines , gra d e s , a nd d i mension s . Al l owable v a r i a t ions f r om
speci f i e d lin e s , g r a d es, a nd d i me n s i o n s a r e l i s t e d in t a ble 4B (De v i a t i o n s
f r o m spe cif i ed lin e s , g rad e s , a n d d i me nnions ) i n s ubpa r a graph b . b e low.
Su rface t o l e r anc e s are t h e max imu m a l lowa ble magni t u de of t h e s ur f a c e
irregul aritie s. Allowable magnitudes f or con c r e te s urface irregula ri t i e s
are specified in table 4 - C (Con c r e t e surface t olerances ) in s u b p a r a g r a p h d.
below.

The intent of thi s paragraph is t o establish stru c t u r a l d evi a t i on s and
surface tolerances tha t a r e c onsistent wi t h modern construction practice ,
y e t are g overned by the ef f ect that permissible v a ria t ion s may h ave upon a
structure . The Governmen t r e serves the r i ght t o diminish t h e structu r al
d e via tion s and/or s urface tolerances se t forth herein if s u c h v ari a t i on s
i mpair the s t ruc tural actio n , o p e rat ional f unc tion , o r archi tectu ral
appeara n ce of a structure or portion t hereo f .

Concrete s hall b e wi t h i n a l l s t ated v a r i a t ions e v e n t hough more t han one
may b e specified f or a p a r t icu lar c oncrete s t r u c t u re : Pr o v i ded , That the
s pecified var iat i on for one e lement of a structure s h a l l not a pply wh e n i t
will p ermi t a n o t h e r elemen t of t he s tructure t o e x ceed its allowable
v a ria t i o n . Wher e v a r i a t i on s a r e not spec ified or s hown on t he d r a wings f or
a particular s t ructur e , variat ions shall be t hose specified f or s imi lar
wo r k . As a n exception to t h e c l a u s e in s ubsectio n I .I entitled !l Or d e r of
Precedence - Construction - Reclamation , II speci fic tolerances shown on the
drawi n g s in conne c tion with any d i mension shal l govern . Th e Cont r a c t o r
shall be respons i b l e for finish i n g t h e concre t e and f or sett i n g and
main t a i n i n g c onc r ete forms with i n the limits n ecessary to ens u r e that the
completed work will be within the va r i a t ions specified . Con c r e t e wor k t h at
do es no t con for m to t h e limits specified sha l l be reme d ied i n a c c ordance
wi t h s ubpara gra phs d . and e . below.

b . Stru ctu ral d e v iation s. - v a r i ati o n s f r om speci f ied l ine s , g r a des , a n d
d ime n s i ons in hardened c oncre te structur es s h a ll b e c hecked b y the
Contractor and wi l l b e subj ect to such inspection and me a s uremen t a s need ed
t o de t ermine t h a t the stru c t ures a re wi t h in the tolerances specif i ed in
table 4 - B (De v i a t i on s f r om s p e c i f i e d l ines , grad es , and d i mens i ons ) .

Va r i a t i on i s def i n e d a s t h e dis t ance between t he actual p os i t i on o f t h e
struct ure o r any element o f t h e structure and t he spec i fied p o s i t i on i n
p l a n f or t h e s tructure or t he particular e l eme n t. Plus or minus
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v a r i at ion s , sho~m a s p l u s { + } o r mi nus ( - ) , indicate a per mitted a c tua l
pos ition up o r do\qn and in o r ou t f r om t he spec i f i ed p o s i t i on i n plan .
Va~iations not designa ted as ( +) o r ( - ) indicate t he m~~imum de viat ion
permitted bet ween designated s u c c e s sive po i nts on t he c o mp l e t e d e lement of
c onstruc t ion.

Sp e c i f i ed pos i t i o n in p lan i s de f i ne d & 8 t he l i nes , g rade s , and d ime ns ion s
described in the s e spec i f ications or sho wn on the drawing s o r as o t herwi s e
p rescrib ed b y the Cont r acting Of fic e r.

TABLE 4 B. DEVIATIONS FROM SPEC I FIED LI NES , G~~ES , ~ID DIMENSIONS

[ .Reduct i on in t h i c knes s from t hat specif ied 5 perc ent

Re ductio n o f s p e c i f i ed thickness not to excee d 2 5 mm

2 . Vari a tion f r om plumb or spe c i fied bat t e r fo r l i n e s + / - 6 mm
and s ur f a c e s o f ~lall whe n ov e r al l height of lin e o r
s urf ace is less than 3 meters

3 . var i at i o n f r om level or specif i ed g rade s f o r s l a bs : Ia . when ov e:rall length of line o r s urface i s :
Le s s than 3 mete r s .. . . . . . . . . . . . . . . . . . . . +/ - 6 mm
3 t o 6 meters, inclusive . . . . . . . . . . . . . . +/ - 1 0 mm
Mo re tha n 6 me t ers . . . ... .. . . . .. . . .. . . . +/ - 2 0 mm

4 . v a r i a t i on in cros s- s e c t i onal d i me n s i on s or +1 2 mm/ - 6 mm
t h i c kn e s s e s of sl a b s and wa l l s f r om t hose spe c ified

5 . Va r i ation fro m speci f ied eleva t i on for t op o f fish +/ - l 2 mm
ba r rier and wi n g wal ls .

6 . Va r iat i on i n c r o s s- s e ctiona l d imens ion f r o m tho s e +1 2 mm/ -6 m:n
specified f or slabs and wa l l s .

7 . Va r i a t i o ns f r om l eve l or s pecifie d g r ades f o r slabs ,
beams a n d hor i z on t a l groves whe n ove r al l leng th o f line
o r surface is : .

Le s s than 3 me t e rs .. . Expo s ed . . . +/- lO mm
. .. Bu r i e d .... +/- 20 mm

3 meters o r more . . . . E>''Pos ed . . . +/- 1 2 mm
. . . . Buried . . . +/ - 2 5 mm

( l l General . - Bulg e s , d ep r e s s i on s, and off s e t s are de f i n e d as concrete
s urfa c e irregul arities (or roug hness ) . Con c r e t e s urface irr e gularities are
classified a s "abrupt II or "g r adual !! and al l owab l e tolerances a r e listad in
t able 4 -C (Con c r e t e sur face t o l e r an c e s ). A c on crete s urface tolerance i s
des i gnated by a cap i t a l "T " fo l lowed by a nu mbe r 1 t hrough 5 . Concr e te
s urfa ce toler ance d e s igna t i on s a re s e p a r a t e from conc r e te surfac e f i nishes
and c o ncrete s t ruc tural devi a tions .

(2 ) Abrupt surface i rreg ular ities . - Abrupt sur fac e i r r egularit i e s a r e
de f i ned herein a s o f f s e t s such a s tho s e caus ed by mis p lace d o r loose
f o rms . Abrupt s u r f ace i r r egul a r i t ies a re f urt h e r d e f ined as isola t ed
irr egulari t ies in whic h t he maxi mum d imens i on o f the irregulari t y
perpendicul ar t o t he surface i s g r eat er than the max i mum d i me n s ion o f t he
i rre gula r i ty in t he plane o f t he s u r face . Also, abrupt surface
irregul arit i es i nclude a ll inc idences of iso l a t e d surfa c e i rregular ities
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which exceed t h e gradua l irregul a r i ty specif i c a t ion s s et fort h h e r e i n .
Abrupt s urface irragularit i e s are measu red as s pec i fied i n sub p a r a graph f .
below.

(3 ) Gradua l s ur face irr egula r i t ies . - Gradual s u r f ace i r r eg ula ri tie s a r e
defin e d here i n as bulges and depress ions resu l ting i n g r a d u a l changes o n
t h e concrete s u r f ace . Gradua l sur f a c e i r r eg u l a r i t i e s a re f u r t h e r defined
as i s olat e d undu lation s on the c oncre te sur f a c e . Th e ma x i mu m dimens ion
of t h e undula t i on p e r p endicul a r t o t h e sur f a c e i s s ma l l relat i v e t o the
ma x i mu m d i me n s i on of t he undula t i o n in. t h e p lane of t h e surface. Gr adu a l
surfa ce i r reg u l a r i t i e s a re measu r e d as spe c i f i e d i n subpa r a g r a ph f .
b e l ow.

(4 ) Th e mag n itude 0 ' s urface irregularities of formwork and fin ished
concrete s urfaces shal l be c h e cke d b y t he Con trac t o r to ensure t hat t he
concrete surfaces are wi t hin specified t olerances . Th e Go vern ment wil l
al s o ma k e such c hecks o f h a r d e n ed concre t e s urf a c e s a s d etermi n e d
n ecess a ry to e n s u r e compliance wi t h t h e s e speci ficat ions .

c . Con c r ete surface tolerances . -

TABLE 4 -C . - CONCRETE SURFACE TOLERANCES

Conc rete
Surfa c e tolera n c e Max i mu m a l l o wa b l e c on c r e t e surface i r r egul a r ity

Ab r up t Gra d u al

Tl 25 mm 1 / 4 mm/ mm

T2 1 2 rom 1 /8 rom/ mm

T3 6 mm 1 / 16 mm/ mm

T4 3 mm 1 / 32 rom/rom

T5 1 mm 1 / 1 20 mm/mm
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d . Repair o f h a r de n e d c oncret e no t with i n specif ied t olerances . -
Hardened concrete wh i c h is not within speci f ied t olerances shall be r epaired
to br i ng i t wi~hin those t ole r ance s. Such repair shall be in a c c ordan ce with
paragr aph 4 .14 .1 (Re p a i r o f Concrete) a nd sha l l be a ccomplish ed i n a manner
appro v e d by t he Contract ing Of ficer . Co n c rete repair to b r ing conc rete
within to l era n ces sha l l be done o n l y a f t e r con sultation with a Government
ins p ec t o r r ega r ding t h e met hod o f repa ir . The Cont r actor sha ll notif y t h e
Government as t o the t i me when repair wi l l b e perf o rmed.

Concr e t e whic h wil l b e e xposed to pub lic view shal l be repair e d in a manner
which wi l l re s u l t in a c oncre t e s u r f a c e with a uni f orm a pp e a r a n c e .

A s imp l e me a s u r i ng d e v i c e c a n b e c o n s truc t e d to perform t he s urface t o ler ance
me a s u remen t s and eva luat ion p r o c e s s d i rec t l y and quickl y . I n forma tion
c once rning c o ncrete t o ler ance measur i ng dev i c e s c an be o b t ained f r om the
Bureau of Re clamation, At t n 0 - 373 0, PO Box 25007, Denve r, CO 80 22 5, t e l e ph o n e
(30 3) 2 36 -5989 .

e . Prevention of repe a t e d failure t o me e t tol e r a nce s . - Whe n c oncrete
p l a c eme n t s result in h a r de ned c oncre t e t hat doe s not me et s p e c i f i ed
t oleranc e s, t he Contractor s hal l , up on r e ques t, s ubmi t t o t h e Go v e rnmen t an
outlin e o f al l p r e ventive a ctions , such as modi f i c a t i ons to modif i ed
procedure f.o r set t ing s creedE , and different fini s hing t echniques, t o be
impl e me nted b y t he Contractor t o a vo i d rep ea t e d fail u r e s. The Gove r nment
reserves the r ight t o de l a y c o n c r ete p lac e me n t s unti l t he Cont racto r
implements p r eventive a ctions which have b e e n approved by the Contractin g
Offic e r .

SECTI ON 4. 1 . 1 0 PLACI NG

a. General. - Th e Contrac tor sha l l notify t h e Contracting Of f i ce r b e fore
batch ing begins f o r pla c eme n t of c onc r e te . Un l e s s i nspectio n i s wa i v ed for
that s pe c i fi c p lac e me n t , placi ng s ha l l b e performed only i n t h e presence o f
an a u thori z e d Governme n t inspecto r. Pl a c ement s h a l l not begi n until a ll
prepara tio ns a r e c omp le t e and t he c o n c r e t e p lacement c h e ck- o u t c ard has been
signed by t he Contrac t or o r the Con trac tor 's Re present a t ive and t h e
aut hori z ed r e p r e s entative o f t he Con tra c t i ng Offi c er, s ubs t antia t i n g
c ompletion of a ll prepar a t ion s f or that pla c e ment.

All surfaces upon o r again s t whi c h concrete is to b e p lace d s hall be prepare d
i n accorda n c e with paragraph 4. 5 .1 (Pre p a r a t ion f or Placing ) .
Rete mpering o f c oncre te will not be perm i t ted. Co n c r e t e wh i c h has b ecome s o
s t i ff tha t prop e r pla c i ng cannot b e a s s u r ed shall b e wa s ted .

Concrete shall not be p l a c e d in s t a nd i ng water e x c e p t with wr itten pe rmi s s i on
from the Contrac t i ng Of f i c e r , and t h e method of placing shal l be subject to
a pproval .

Concrete shal l not b e p lac ed i n running wa t e r , an d shal l n o t be s ubjec t e d to
r unning water until a f t er t he c oncr ete ha s h a rden ed . Concrete s h a ll be
depo s i t ed as nea r l y as p r a c t i cal i n i t s fin a l posi t i o n and s hal l not be
al l owe d to f l ow i n s uch a manner t hat t he l a tera l mov e ment wi l l c ause
s egre g a t i o n o f the coa r se aggre g a t e from the c oncrete mass. Me t ho d s and
e quipme n t emp loy e d in deposi ting c o ncre t e in f orms shal l minimize clu s ters o f
c oars e aggrega t e . Cluster s tha t occur s hal l b e sca ttere d before t h e con c r ete
i s vibrate d .
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Forms s h a ll b e con s tantly mon i t o r e d and t heir posit ion adjust ed a s n e c e ssary
during c on c r e t e placement in acc ordance wi th paragraph 4 . 9 .1 (Fo r ms) .

Al l con c r ete sha l l be p l a ced i n app roxi mately horizontal laye r s. The de p t h s
o f l a y e r s sha l l not excee d 5 0 0 mID. The Go v e r nment r eserves the right to
r equi re l e s s e r dep t h s o f layer s whe r e conc rete c anno t oth erwi s e be placed and
consol i dated in a ccordance wi t h t h e r equi r ements o f the se s p e c i f i cat ions .
Exposed construct ion joints s h a l l be ma d e s t r a i g h t a nd l e v e l or plumb excep t
as s ho wn o t her wi s e on t h e drawi ng s .

Ex c ept a s s hown o therwis e o n t he draw i ng s I c on s t ruc t i o n joints i n t e r s e c t i n g
s l oping e xp o s e d concr e t e s u r fac e s sha l l b e i n c l i ned ne ar t h e exp o s ed s urfac e
t o p r eve n t f eathe r e dges. The ang l e b etween s u c h an incl ine d s u r f ace and the
f orm s hal l b e no t l e s s than SOOde g r e e s nor mor e t h an 130 0degr e es , an d that
s u r f ace angl e shall e x tend i n t o t he c oncre te me wb e r f o r at leas t 7S mm.

A c o l d j oint i s an unp lanne d j o i n t r e s u l t ing whe n a c o ncrete s u r f a c e har d e n s
befo re t h e nex t ba t ch i s p l a c e d a g a i n s t i t . Co l d joint s are undes i rab l e and
shoul d b e a v o i d ed. Howe v e r, i n t h e e v ent of e qui pment breakdown or o t her
una voidab l e pro long e d inte r rup t i on of continu ous plac i ng when i t appears t hat
unconsolidated c oncre te may harden to t he e x t e n t t h a t l ater v i b r a t i on will
not f ully c on s olidat e i t , t he Contract o r s ha l l i mme d iat e l y con s olida t e such
concre te to a stab~e an d uniform slo p e .

If delay of p lacement is then short en ou gh to perm i t penetration o f t h e
unde r l y i ng c oncr e t e, p lacement shall r e s ume wi t h particular c a r e b e i ng t aken
to thor ough l y p e n e t rate an d r evibrat e t h e c on c r e t e s urf ace p l a c e d b efor e t h e
de l ay. I f c onc r e t e c annot b e penet r a t e d wi t h a vib r a t o r , t he co l d joint
sha ll t h e n b e tre ated a s a construction joint i f the des ign requi r ements a r e
s u c h t hat a c onstruc t i on j oint i s p rac tical . I f a c o n s t ruct ion j o int wi l l
impair t h e s t r uct u r a l i nte g r ity , a s determi n e d by t he Contra c ting Of f icer ,
t he conc r e t e sha l l b e repair ed as d e t e r mined by the Contrac ting Offi c e r .
Re p a i r s in s ome i n stanc e s wil l i n c l ud e removal of a l l o r a p o r t ion o f t h e
p r e v i ously pla c ed c oncrete a n d t he Co n tracto r wi l l not b e e n t i tle d t o any
paymen t for s u c h wo r k .

Care s hall be t aken t o p revent cold joi n t s wh en p lacing c o n c r ete i n a ny p a rt
o f t h e wor k . The con cre t e -pla c ing r a t e shal l e n s u r e concrete is pla c e d while
t h e pre viou sly p l aced , adjacent c on cret e i s p last i c s o t hat t h e conc r e t e c~~

be made mo no l i t hic by n ormal use of t h e v i brator s .

Concre t e shall not b e
mortar from c oncrete .
heavy r a i n f a l l .

placed i n rain suffic iently h eavy or pro l onge d to wa s h
A cold joint may nec ess a r i l y r e sult from prolon ged

b. Tr a n s p o r t ation. - Norma lly, con c r ete s hal l b e deposited in i ts final
p o sition in the placement within 90 minutes after the i ntroduction of t he mix
wace'r and ceme nt into t he mixer . This l imi tation may be wa ive d i f t he
c oncre te is o f such s l ump an d wo r k abi l i ty , and c on t ain s t he spec i fied
e ntrained air c o n t e n t a fter the 9 0 - min u te t i me . l imi t t h a t i t c an be
sat i s f acto r i l y p l a c ed wi thout t h e addit i on o f wate r . Fu r thermo r e , a time
l imi t l e ss t ha n 90 mi nu tes n~y b e i n vo k e d dur ing hot we a t h e r o r under
condit i ons c on t r i b u t i ng t o quick s t i f fening o f the concr e t e . The meth od s and
equi pmen t u s e d f o r t r a nsp o r t i ng c on c r e t e from t h e b a t ch p l ant and the e laps e d
t i me during trans portation s hall n o t c ause mea s u r ab l e s egregat i on o f coarse
agg regate or s l ump l o s s exceedin g 5 0 rom.
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Concre t e s hal l be depos ited a s near a s p r ac t ical t o i t s f i n a l pos i t i on by us e
o f buckets , c hut e s , conveyors , o r concr e t e pump s . The use o f a l umi n um p ipe
o r a l uminum c hutes for d e l i very of c oncr ete wil l not be pe rmi tted . Concr ete
buckets s ha l l b e c a pabl e of promptl y d i s char ging c oncrete o f t h e s pec ified
mix de s i g n, a nd t he dumping mechanism s ha ll be capable o f d isc harg i ng at one
locat i on repe a ted small por tio n s o f concrete from a f u l l buc ke t . Buckets and
conveyo r s shall b e designed fo r a t t a ch i n g drop chutes or tremi e s whi ch shal l
be u sed to depo s i t concrete whe ne ver the concre t e mu s t be dropped more than 3
000 mm from t h e b ucke t t o the placing s u rface .

Bu ckets , chutes, hoppe r s , pump s , transit mi x t rucks , and o t he r equipment
shal l readily h a ndle a n d p lace concre t e o f the s p e c if ied s l ump . Th e
Con t r actor s ha l l , when d i r e c t e d , r e place i nadequat e t r ans porti ng equ i pment
wi th a c cep tab l e e qui p men t .

c . Cons o l i da t ion . - Conc r e te sha ll b e consol i da ted by i n t ernal v i b r a t i o n .
The vibration shal l be suff ic i e n t to remove all undes i rabl e a ir vo i d s from
t he concrete , i n c luding the air v o i d s trapped aga inst f o rms and c ons truc tion
j o i n ts . Cl os e att ent i on and additiona l e f f o r t may b e required to adequate l y
c onso l i date c oncrete adjac ent t o c ons t ruction j o int s and s l opi ng surfaces .
Such c l o se a t tention and a dd i tional effort required t o c onsolidate concr e te
a djacent t o c on s t ruc t ion joi n t s a nd s loping s urfac es sh~ll be at no
a dditional c o st to the Gove rnm e n t . Af t e r c o nsol i dation , the concrete s hall
be free o f rock pockets and honeycomb areas , and 'shall b e c los e d snugly
ag ains t all surfa c es of forms, c onstruction j oin t s , and embedments .

Af ter concrete ha s b e e n depos i t e d , t he mounds o r high s pots s hall be l ev e led
by v i br a t i on. Except as hereina f t er provided, cons olidat i on of al l con c r e t e
s ha l l be by i mme r s i on - t ype v i br a t o r s operated i n nearly vert ica l position.
The vibra t ing head s hall penetrate and revibr ate the con crete i n t he upper
portion o f the unde r lying layer . Care s hal l b e exercised to avo i d contact o f
t he v i bra t i ng he a d with e mbedde d i t e ms and wi th fo rmed s urfaces wh i ch wi ll
l ater be exposed to v i e w. Con c r e t e s hal l not be p l a c e d upon o t he r p las tic
concrete unti l t he previously pla c e d concrete has b een thoroughly
conso lidated .

Vibra t o r operators shal l e stab l i sh a pattern o f v ibr a tor i nsertions . The
pattern shall be suc h tha t t he distance betwe e n i nsertions wi l l be a bout
1 -1 / 2 t i me s t h e r adius o f a ction , or s uch t hat t he area v i s i b l y a ff e cted by
t he vibrator o verlaps t he ad jacen t j us t -vibr a t ed area by a f e w inches . The
radius o f action for properly main t a i n ed and operated i n ternal v i b r ato r s i s
shown in table 4-D (Radiu s of action fo r i n t e r n a l v ibr a t o r s) .

Tab l e 4-D Rad i us of a c t i on for internal v i b rat o r s

Di ameter of head , Radius o f acti on,
mm mm

2 0 - 4 0 75 - 15 0

30 - 65 13 0 - 2 60

50 - 90 1 75 - 35 0

75 - 1 5 0 3 00 - 500

II 13 0 - 175 37 5 - 600
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Immersion-type vibrators shall be operated at speeds of at least 7,000
vibrations per minute when immersed in concrete. The corrcractor- shall
immediately replace improperly operating vibrators ,..vith acceptable
vibrators.

d . Payment . - The Contractor shall be entitled to no additional payment"
over the unit prices offered in the schedule for concrete, by reason of any
l imitations in the placing of concrete required under the provisions of this
paragraph.

SECTION 4 .1 .11 PROTECTION

The Contractor shall protect all concrete against damage until final
acceptance by the Government. Concrete shall not be loaded, forms and
shoring shall not be removed, and backfill shall not be placed against
concrete until the concrete has gained sufficient strength to safely support
its weight and all imposed loads.

Fresh concrete shall be protected against: erosion from rain, hail, sleet,
or snow; contamination from foreign materials; and damage from foot traffic
until the concrete has hardened . Hardened concrete surfaces which receive U2
finish shall be protected against damage from foot traffic and other
construction activity by covering' with protective mats, ply-wood, or by other
effective means . Methods of protection shall be subject to approval by the
Government.

Concrete curing membranes shall be kept intact, and other curing materials
and processes shall be maintained as necessary to assure continuous curing
for the minimum specified curing time. Protection of curing membranes and
other curing methods shall be as described in paragraph 4.3.10 (Curing).

SECTION 4 . 1. 12 CURING

a. General. - The Contractor shall furnish all materials and perform all
work required for curing concrete .

All concrete surfaces shall be treated as specified to prevent loss of
moisture from the concrete until the required curing period has~elapsed or
until immediately prior to placement of other concrete or backfill against
those surfaces. Only sufficient time to prepare construction joint surfaces
and to bring them to a surface-dry condition shall be allowed between
discontinuance of curing and ~lacement of adjacent concrete.

As soon as unformed concrete surfaces have been finished, as specified, and
have attained a dull appearance free from bleed water and moist sheen, they
shall be treated as specified herein.

Forms shall be removed within 24 hours after the concrete has hardened
sufficiently to prevent structural collapse or other damage by careful form
removal . Where required, repair of all minor surface imperfections shall be
made immediately after form removal. Minor surface repair shall be completed
within 2 hours after form removal and sha.ll be immedia.tely followed by the
initiation of curing by the applicable method specified. Concrete surfaces
shall be kept continuously moist after form removal until initiation of
curing.
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The Cove rnment wil l require approved manufact urer 's certifi cation of al l
curing compound p r ior to use. However. acceptance under c lause in subsection
I .3 ent i t l e d n Inspection of Construction , II wi l l not be made unti l the
mat erial has been satisfactori l y applied a t t he jobsite .

b . Submittals. - Submi t t a l s of purchase order s, c ertif ications , and samples ,
(RSN C20) if r equi red , shall be i n accordance with thi s paragraph and
paragraph 1 .1.6 (Submi t t a l Re quirements ) .

The Contractor sha l l be respons ible for the accuracy of all c ertifications
submitte d and data contained there in whethe r s ubmi t t e d by him, a
ma nu fac t urer , o r a subcontracto r . The cos t s and delay s t ha t r e s ul t f rom
re j ection of mater i a l s or i nadequa t e certi fications s hal l be t he
r espons ibil ity o f t he Contractor.

(1) Purchase orders. - At l e as t 20 d a ys p rior t o s hip me n t o f cur ing
c ompound s t he Co ntractor s h a ll s ubmit t wo c op ies of all purchase order s for
c u ring compoun d the Contrac t o r proposes t o f urnish .

The Contrac t or will be i nfor me d i n wr i t i ng wh ether materia l s covered b y each
purc hase orde r will b e a ccept e d o n manufactur er 's certificat i o n o f
c omp l iance or if t es ting by t he Government will a lso be r equire d.

(2) Material s which will be accepted on manu f acturer's certification of
compl iance . - At leas t 20 days prior to s hipmen t of the curing compoun d the
Contractor shall submi t the manufacturer ' s certifica tion cert i fying t hat the
material i s within 1 p e r c e n t (by we i ght of e a ch individu a l cons tituent ) of
the s ame compos ition as materia l which p r e v i ou s ly has been' found to compl y
wi t h the spec i f i cations when c ompletely tested. The c ertification shall
fu l ly identify t he manu f a c t ur er , batch numbe r , materials identification, and
quantity . In addi t i on , com pliance certification from t he ma nu f a c tur er of
the CRC-10l curing compound shall include the composition of t he materials
f u r n i s he d .

With in 10 day s after recei p t of t h e certi f i c a t i on s, t h e Gove r n ment will
n o t i fy t he Con t r a c tor whe the r the certifications con form t o specifications
requiremen ts .

(3 ) Materia l s wh i c h r equire t e s ting by t h e Governmen t. - At lea st 45 days
pri or t o shi p me n t of t he curing compo und the Cont r a c tor shall submi t sampl e s
of cu r i ng compound r equiring t~sting b y t he Government . Each sampl e shall
be 1 l iter i n size and included with e a c h s a mpl e s h a ll be a c ertificat i o n
t hat t he s amp le i s fro m the a ctual b a t c h from whi ch shipments are to be
furnished . Samples and a ccompany i n g c e rt i f i c a t ion s shall b e f ully
i dentified by manufacturer' s name , batc h number , mate r i als ident ification ,
a n d quant i ty.

c . Ma te r ials . - Materials use d f or curing shall meet t h e f ollowi n g "
requir ements:

(1 ) Water . - Water used for curing shall b e pot able a nd meet the a ppl icable
r equire ments for water u s e d in mixing and curing concre t e .

(2) Curing comp ound . - Wa x - bas e and wa t e r - emul s i f i e d , res i n- base cu r i ng
c ompo unds shal l confo rm to t he r equi r eme n t s o f Wate r and Po wer Resources
Service Il Spec ifications for Concre t e Curi ng Compound" da t ed October 1 ,
198 0 . Cu r i ng compounds shall be of uniform cons istency and qual i ty wi thin
each cont a ine r and f r om shipment to shipment .

4 -17



-1425-4-SP-32-02430

(3) Polyet.hylene film. - Polyethylene film for curing concrete s haLl, be
wh.i.t.e and shall ccnforrc t.o the r-equa remer.t s of ~~STl\1 C J.71.

(4) Water curing. - Concrete cured with water shall be kept wet for at
least 14 days from the time the concrete has attained sufficient set to
prevent detrimental effects to the concrete surfaces . The concrete surfaces
to be cured shall be kept wet by covering them with wat e r e s at.u're t.ed
materiali by using a system of perforated pipes, mechanical sprinklers, or
porous hosei or by other methods which will keep all surfaces continuously
(not periodically) wet. All curing methods are subject to approval by the
Contracting Officer .

(5) Curing' with compound. - Curing by wax-base or wa-ter-emulsified,
resin-base or CRe-101 curing compound shall be by application to designated
concrete surfaces to provide a water-retaining film . The curing compound
shall be reapplied as necessary to maintain a continuous , water-retaining
film on the surface for 28 days . The curing compound shall be mixed
thoroughly and spray applied to the concrete surfaces in one coat to provide
a continuous, uniform film over the concrete. The coverage rate shall not
exceed 3 .7 square meters per liter for wax-base or water-emulsified/
resin-bas e compound and 4 .9 square meters per liter for eRe-lOl compound .
On rough surfaces, the coverage rate shall be decreased as necessary to
obtain the req~ired continuous f ilm. Special care shall be taken to ensure
ample coverage with the compound at edges, corners, and rough surfaces; and
to keep curing compound off waterstops and reinforcing bars. Equipment for
applying curing compound and the method of application shall be in
accordance with the provisions of chapter VI of the Eighth Edition 1981
Revised Reprint of the Bureau of Reclamation TlConcrete Manual. II

In applying CRC-101 curing compound, care shall be taken to produce a
w1iform, continuous f ilm, and to avoid sagging, puddling, and excessive
thickness. To prevent sagging on ,surfaces which are not horizontal,
application shall consist of two or more passes over each point on the
surface, using a cross-spraying technique, and with a time interval between
passes not exceeding 30 minutes. The application shall be performed by
personnel qualified, as determined by the Contracting Officer, in using the
specified spray techniques. The compound shall be applied in a manner
conforming with safe control proceedings outlined in the Bureau of
Reclamation Occupational Health and Safety data sheet on CRC-101 curing
compound.

In order to ensure bond of curing compound, the Contractor shall, where and
as directed by the Contracting Officer, remove excessive form oil from
concrete surfaces by washing with a solution of trisodium phosphate,
followed by a thorough rinsing of the surfaces with clear water. The
trisodium phosphate wash wil l be required when it is determined by the
Contracting Officer that the amount of form oil on the concrete will impair
t h e bond of the curing compound or when surfaces are exposed to public view.

Where curing compound is to be applied, formed concrete surfaces shall be
kept continuously moist by repeated light spraying with water until
immediately prior to application of curing compound . Curing compound shall
be applied as soon as the surface film of moisture has disappeared, but
while the concrete still has a damp appearance .

After application of the curing compound has been completed and the coa-ting
is dry to touch, all remaining required concrete repairs shall be performed
without delay in accordance with paragraph 4.15.1 (Repair of Concrete).
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Compl eted r epa irs s ha ll be mo i s t ene d and c oated with curing co mpo und i n
a c cor dance wi t h t he fOTs g oing requi r ements .

(6 ) Po l yet hy l ene film c u r i ng . - Cur ing by t his me t hod s hall b e b y
complete l y covering the designated concrete surfaces with polyethyl ene fi l m
t o provide an a irtight , wa t e r - r eta i n i ng film over t he e n t i re concrete
surf a c e for a t least 14 days . As s oon as t he concrete has hardened
s u f f i c i en t l y to p r e v ent damag e , al l surfac e s s h a l l be thorou ghly moistene d
by spray ing the m l i g h tly wi t h wa t e r a nd the n cov e r i n g t hem comp l e t e l y with
poly e t hyl ene film. Edg e s o f the p o l y e t hy l e ne st r i p s s hal l be l app e d t o
eff e c t a sea l to a d j a c e n t s t r i p s and, a t t he e x t r e me edge o f the cur i ng
a rea , held tigh tly agains t the c on c r e t e surfa.c e . The polyethylene .film
s ha l l be adequately s ecure d to withstand ~ind an d t o prevent circulation o f
air i nside the curing f i lm.

{7} Protect i on o f cur i ng me mbr ane s . - Curing .c o mpo und membranes s ha l l be
mainta ined to prov ide a moistur e pro o f membr a ne f o r curing c oncrete for the
minimum period specified . Curing compound that i s damag e d, or tha t pe els
f rom con crete surface s wi t h i n 28 days a fter applicat ion , shal l be repaired
without delay by moisteni ng the con c rete and applying additional compound i n
a manner satis f actory to the Contracting Officer .

Polye t hylene fi lm cur i ng s hal l be sus t a ined f or at l e a s t 1 4 days . The
polye t hy l e ne film s hal l be protected as necessary to keep i t intact, and the
c on c rete s urface s hal l be kep t mois t for t he fu l l cur ing p e riod .

Where foot traf fic or other cons t r u c t i on ac t i v ity is nec es s a ry on c oncrete
bei n g cured by cur i ng c omp o un d or polyethyl e n e f ilm, the cu r i ng membra ne
sha l l b e prote c t ed by c overing with sand o r earth not less than 2S mm t h i c k ,
wi th pl ywo od , or by other ef f e c t ive mea ns approv e d by the Cont r acting
Of fi c e r. Pr otective c ov e r i ng s h a l l no t be p laced o n curing c omp oun d until
t he c o mpound is dry. The Contr actor sha l l remov e protective coverings
before f i n a l a cceptance o f t he work.

( 8 ) Cost. - The cos t o f f u rnis h ing all materials and per fo rming al l work f o r
cur ing c on c r ete as required by this paragraph including t he submi s s i o n of
submi ttal s sha l l be included in the appl icabl e price offered in the s c h e du l e
for reinforced concret e.

SECTION 4 . 1 . 1 3 TEMPERATURE OF CONCRETE

Conc r e t e s ha l l be p laced a t a t e mperature betwee n 1 0 ° C and 32°C. Th e
t e mperature wi l l b e determin ed by placing a thermometer in the c o n cre t e
immedia te l y a ft e r samp l i n g at the placement s ite. Then the t emper atu re of
the concr ete at the ba t ch plan t s ha l l be adj u s t ed to assu re that the
specif i ed concre t e t empe r a t ure is attaine d a t the p l a cement .

The Contrac tor s hall employ e f f e c tive me an s , such as precool i ng of aggregat es
and mi x i ng water and placing at n i ght , as nec e ssary to ma intain t he
tempe r ature o f t he concrete below t he specified maximum. The Contra ctor
shal l be e n t i t l e d to no addit ional compensation due t o t he foregoing
requirements.

SECTION 4 . 1 .14 REPAIR OF CONCRETE

a . General . - Concrete s ha l l be repaired in a c c o r d a n c e with this paragra p h ,
paragraph 4.10 . 1 (To l e r an c e s f o r Concrete Construction) , and Bureau o f
Reclamation ll S t anda r d Spe c i f i c a t i on s for Repair of Con c r e t e , II da ted
Ma rch 1 , 1 990 .
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b . Method of repair or replacement . - The met.hod of repair OJ::' repla.cement.
shall be as det.ermined and d.i rect.ed by the Contra.cting Officer and in
accordance with t.he nStandard Specifications for Repair of Concrete . If

C. Cost..~· The cost of furnishing all materials and performing all work
required in the repair af concrete shall be borne, by the Contractor.

SECTION 4 .1.15 FINISHES AND FINISHING

a. nene r-eL . - The classes of finish and the requirements for finishing of
concrete surfaces shall be as specified in this paragraph, paragraph 4.8.1
(Forms), and table 4.C (Concrete surface tolerances) of paragraph 4.9.1
(Structural deviations and Tolerances) or as otherwise shown on the drawings.

Where finishes are not specified or shown on the drawings for a part i cu.l a.r
structure or surface, the finish shall be as specified for similar work. The
cont.ract.or shall notify the Contracting Officer before finishing concrete.
Unless inspection is waived in each specific case, finishing of concrete
shall be performed only when a Government inspector is present.

concrete surface variations will be measured by the Government in accordance
with subparagraph 4.901.d. (Structural Deviations and Surface Tolerances for
Concrete Construction) where necessary to verify that concrete surfaces are
within the specified tolerances. Finished concrete which is not within the
specified tolerances shall be repaired in accordance with paragraph 4.14.1
(Repair of Concrete)

b . Formed surfaces. - The classes of finish for formed concrete surfaces are
designated by the symbols Fl and F2. The classes of finish shall apply as
follows:

(1) Fl. - Finish Fl generally applies to formed surfaces upon or against
which fill material, grout, or concrete is to be placed. Form tie rod ends
on surfaces which will be in contact with fill material shall be protected
from moisture if they will be below the water table or water line.
Protection shall consist of recessing the tie rod ends and filling the
recesses with dry pack or other approved material or by a waterproofing
system approved by the Contracting Officer. Form tie rod ends on surfaces
whi'ch will be in contact with concrete or form tie rod ends on surfaces
which will be in contact with fill material but will be above the maximum
water table elevation may be cut off flush with the formed surfaces or may
be recessed without filling.

(2) F2. - Finish F2 generally applies to all formed surfaces not
permanently concealed by fill material, grout/or concrete .

c. Unformed surfaces. - The classes of finish for unformed concrete surfaces
are designated by the symbols Ul and U2 . Interior surfaces shall be sloped
for drainage where shown on the drawings or directed . Surfaces which will be
exposed to the weather and which would normally be level shall be sloped for
drainage. Unless the use of other slopes or level surfaces is indicated on
the drawings or directed, narrow surfaces, such as tops of walls, shall be
sloped approximately 10 mm per 300 mm of width; and broader surfaces, shall
be sloped approximately 6 mm per 300 mm . Unless otherwise specified or
indicated on the drawings, these classes of finish shall apply as follows:
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(1) U1 . - F i ni s h U1 (screeGe d f i n i s h ) gene rally app l i e s t o unfo.-me d
surfaces t hat wi l l b e covered b y f i l l mat e r ial , grou t , or concrete . Fi nis h
Ul is al s o use d a s t h e f irst s t a g e o f f inishes U2 . Finis h i n g op e r a t ions
sha l l c onsis t o f s ufficient l eve l i n g and scr e e ding t o p rod u c e even unifo rm
surfaces .

(2) U2 . - F ini sh U2 ( f l o a t e d f i n i s h ) generally applies to unformed s urfac e s
not permanent l y c onc e a led by f i ll material, grout , or concre t e .
Float i ng ma y be per f o r me d by use of hand- o r powe r- d riv e n equipme n t .
Fl oating s hal l b e star t ed a s soon a s t h e scre e ded surface h a s st iff ene d
s u f f i c i e n t l y , but b efore bleed wa t er fo r ms , and s h a l l b e the minimum
nec e ssary t o p rodu ce a s u rfa c e t h a t is f r e e o f s cre ed mar k s and is u n i f o r m
in t e xtu re .

SECTI ON 4 .1.16 ~mA.SUREl{E~"7 OF CONCRETE

Me asu rement , f o r payment , of conc rete r equired t o b e p l a ced direct ly upon o r
a gains t s urf aces o f excavat ion wil l b e ma d e t o the lines for which p a yment
f o r e x c a v at i o n is made .

SECTION 4 .1 . 17 PAYMENT FOR CONCRE7E

a . Pa ymen t f or a l l c oncrete wi l l be made at t h e uni t price per c ub i c me t e r
offer t herefor in the schedule for rein forced c on c re t e which unit price shall
i nclude t h e cost o f furni shing a l l materials e xcept f or reinforcing bars
which a r e p riced sep a r a t ely, a n d p e r f o r min g al l work require d f or the
concre t e constru c t i on .

4 - 21



14 25-4-SP-3 2 - 0243 0

DIVISION 5 - ~~TAL

5.1 GENERAL

The Contractor s ha l l furnish and i nstall miscellaneous meta l work and
nonmet allic mat e r i a ls a s speci fi ed:

5 . 1 . 1 STEEL PLATE

The 8 (eigh t ) ste e l p l a t e s shall be - ASTM A 36, e a ch a 19mm x 1 2 00 mm x
3 000 mm n omin a l s ize . Shearing and cut t ing o f steel p late by t o r ch o r
electr ic arc shall be per formed acc urately , and a l l portions of the work
wnd.ch wi.Ll. be exposed to v i ew after completion s h a l l be fini s hed neatly .
All materials s ha l l be straight and true and free from k inks, twi sts, o r
wa rps . If s traightening is n e cessary , i t s ha l l be done b y me t hod s t hat
wi ll na t i n j u re the me tal.

a . Submi ttal . - Submit t al s s ha l l be in a c c ordance wi th t his parag r a p h a n d
p a ragraph 1. 1 .6 (Submi t t a l Requi r ements ). Prior to pla c eme n t of steel
p l a t es t he c on tract o r s ha l l submit (RSN- C21) t o the Government the name and
manufa c t ure r o f the p lates .

b. Hol es in t he s tee l plate for anchor bol t s s ha l l be dri l led or punc h e d
t o a d i a me t er approxi mately 3mm l a r g e r t h a n the d i a meter o f the a nchor
bolts, and shall b e l ocated as s hown on drawing 344 - 33 0-148 40 .

c . Wh e n steel plate is cut i n the fi e l d to meet fi eld condi t i on s , flame
cut tin g "ill b e per mi t t e d , prov i ding that prot rusions on top a n d bottom
surfaces o f t h e p late caused by the flame c u t t i n g shall b e eliminated by
grinding .

d . Steel p lat e is t o ov e r lap expansion or contro l joints to ke e p s and and
g r ave l from e nt eri ng t he j oin ts.

e . Payment wi ll be made a s a lump s um o f fe red i n the sche dule f o r
furnishi ng and p l a cing mi scellaneous metal .

5 . 1 . 2 ANCHOR BOLTS

Ancho r bolts us e d t o s ecure stee l pla t e to t he downs tream apron s hall b e a s
shown on t he d r aw ings a nd s ha l l meet t h e requirements of ASTM A 307 , g rade
A . The anchor bolts s hall be fabri cated from t h r e a d ed r od . Threads shall
be clas s 2 f ree fi t , Ameri can National c oars e - t hr e ad seri e s .

a . Nut s . - Nuts use d on t h e above anchor b o l t s s h a l l b e a heavy hex nut
and me e t the requi rements of ASTM A 563 .

b . Wash e r s. - Washer s s hall be circul a r , of carbon s t eel and s ha l l me e t
the requiremen ts o f ASTM- F43 6.

c . Th e Contractor s ha l l drill
insta l l ation o f a ncho r bolts.
t rue and to the diameter shown

all ho l es in c onc r e t e r e quire d for t he
Hol es fo r anchor bolts shall be s traight
on the drawing s .

and

d . Submittal. - Submitta l (RSN-C22 ) s hall be in a c cordanc e with this
p a r agraph a nd par a g r aph 1. 1 . 6 (Submi t t a l Requir ement s ) .

e . Paymen t shal l b e ma d e a s part of t he lump s um o f f e r ed i n the sched u l e
for mi s c e l lane o us metal .
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5 . 1 .3 ROCK BOLTS

a . Ge neral. - Where sho~~ on t he drawi ng s or di rect e d, t he Contract or
s hall dril l hole s i n t he r o c k and e x i s t i ng c o nc r e t e for rock bolts and
grout t he bar s i n p lace . Rock bo lts s hall be de f o rme d r e i nfor cing bar s and
sha l l be used fo r anchoring t he concrete addi t ions t o t he existing f ish
barrier a nd the c oncr ete apron to bedrock . The Cont ractor s ha l l fu rni s h
t he r ock bolts and all materials f o r t h e grout .

The dimens ions o f t he r ock bo l t s and t he l oca t i on s , diameters , and depth s
of t he r ock bol t holes shal l be as s hown on the drawings o r a s d i r ected .
The diamet er o f e a ch r ock ho l e s hal l no t be l e s s t han 1 and 1 / 2 t i mes t he
d iame t er of t he rock bol t speci fied f or that hole .

The dep t h of holes shown on t h e drawi ngs f or receiv ing the bolts are
mi n i mum de p t hs to be dril led. In o v erbrea k are a s , l ong e r bo l ts wil l be
r e qui red t o p rovide a cons t ant embedded l engt h and ma i n t a in t he t op of t he
rock bol t hook i n t he position sho wn on t he dr awing s . Contr acto r s hal l
mai ntain the t op of t he r ock bolt hook i n the posi t i on s ho.m on t he
drawing s .

Where excavation i s r e qu i r e d i n areas whe r e r ock bo lts wj.l 1 b e pla ced , t he
hol e s f or the rock bolts s ha l l not be dr il l ed until t he excavat ion has b een
comp l e ted .

b . Mat e r i a l s. - Roc k bolts shall be in accordan c e wi t h p a rag r aph 4 . 8 .1
(Rei nforcing ba r s ) . Bolts shall be ben t to the shape s an d dimens ion s shown
on t he dr a wi ng s prior to being grouted i n place .

Grout shal l consist of cement / wat er , and sand mi xed in t he propor tions and
t o t he consistency p r e s cr i bed by t he Contrac t i ng Offic e r .

c . Plac i ng . - Rock bolts s ha l l be cle aned thor oughly be fore being pla c e d .
The ho l e s s hall be cleaned t horoughl y and sha l l b e completely and compactl y
fi l l ed wi t h grout . The r ock bo l t s s ha ll be f orc ed i n to p l ace befor e t he
g r out takes i t s i n i t i al se t a nd , wher e practicab l e , s ha l l be v i bra ted or
rapped unt i l t he en t ire s ur fac e o f t he· embedded portions of t he bol ts i s in
intimat e con t a c t wi t h t he g r out . Special care shal l be t aken t o i n s ur e
again s t any mo v e me n t o f t he bolt s whi ch hav e be e n p laced .

d . Mea sur emen t and · payment . - Measurement , f or payment o f drill i ng hole s
f o r rock bolts and .g routing bol t s in p l a c e wi l l be bas ed upon t he l eng t h o f
hol e s required t o be .d r i l l e d t o receiv e t h e bol t s. Payment f o r dri ll i ng
holes f or r ock bol t s and gr ou t i ng bolts i n place will be made a t t he uni t
price per l i near mete r offered t here f o r i n t he s chedu l e f or Rock Bol t
Ho l es , which unit pric e s ha l l include the cos t of furnis hing ma t e r i a l s f or
rock bo l ts and grout , o f dri l ling the holes , and of grouting the bol t s in
plac e.

5 . 1 . 4 ELASTOMERI C SHEETI NG

Elas tomer i c sheeti ng - The s ynt he tic rubber s heeting shal l be dense sheet
of EPDM c ompound . The material s ha l l be compounded and cu r e d t o have a
s hore durometer (t ype A) o f 4 5 p l us or mi nus 1 0 . The s ynt het i c r ubbe r
s hee t ing s hall be f o rmed and c u r e d i n suc h a manne r t ha t a ny cross sect i o n
wi ll be de nse , homog e n e o us. and f r e e f r om porosity and o the r impe r f e c t ion s .
Mi nor s urfac e de f ects of plus of minus 1mm wi l l be a ccept able . Material
s hal l be f urnished i n shee t s 6 . 35 mm x 1 200 mm x 3 000 mm . Length and wi dt h
t olerance shal l be p l u s or mi nus Smm. The s heeting i s to be used as a shock
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a bso r bar be t we e n the ste e l p l ate and the concrete apron on the dovmstrear~

sid e of the fish b arr i er, and shal l c ov er the e n t i r e a rea a~der the stee l
p late .

a . Fab rication.. - Al l wor k shall b e equal t o t h e best mo d e rn p r act i c e i n
t h e manufac ture and fab rication o f ma t e r ials o f the t ype c o vered by t h ese
spec i ficat ions, n o t wi t h s t a n d i n g any o mi ssions fro m these specif ications o r
d r awings .

b. Su b mi t t a l s. Submittals f o r elas t ome ri c sheeting (RSN- C2 3 ) shall b e
submi t t e d i n acc o rdance wi t h t he r e qui r e me n t s of thi s p a r agra p h a n d
p aragr a ph 1. 1 .6 (Submi t t al Re qui r e ment s ) .

c . Payme n t . - Pa yment for furni s h i n g a n d ins t all i n g e l a stome r i c s hee t ing
wi l l b e i n c luded i n t he l ump s u m price b i d there fore i n t h e schedule f o r
mi scella neous me tal work .
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DIV!SJ:ON 6 - D.R..",-WINGS

SECTION 6 .1 - DRAWI NGS

6 .L1 DRAWI NGS , GEN'ERll.L

a . Gene ral. - The draw i n g s wh ich f o rm a part of thes e s p e c ificat i ons show
the work to be d one under these specif ications. In the eve n t there are
diffe r enc e s as deter mi n e d by t he Con t r a c t i n g Office r b etwe e n detail s and
dimens i ons sho wn on these drawi n g s and t h ose of existin g f e a t u r e s at t h e
site, t h e s i t e condi t i on shal l gov e r n.

In acc o rdance wa t.h t he c lause in subsection 1.2 entitled II Sp e c i f i c a t i o n s
and Drawings f or conscruc t i.c n , /I the Contractor s h a l l advise t he Co n t racting
Off icer of any d iscrepancies i ncluding error s o r omiss i ons dis cover ed on
a n y of t he d rawi ngs .

b. Ad d it ional c opies o f dra wi ngs. - Th e Co n tract or wi l l be f u r nish ed such
addi tional c opies of t hese spec i f ication s and draw ings as may be required
f or c arry i ng out t he work . Full - si z e c ontact prints o f the orig i n a l
drawings from which the attached r e p r o duct i ons were made , wil l b e f urn i s h e d
to t h e Cont r act o r for c onstr u c t i on p u rpos es upon requ es t. The n umber o f
pri n ts of e ach d ra\oTing fur nished to t h e Con t r acto r lidl l b e l i mi t e d to 1 0
c ont a ct prints a nd 1 r e p rod u c i ble .

c . Mailing addr e s s. - All dra wing s and data . s ubmi t t e d by the Cont r a c t o r
for wh ich a s p e c i f i c ma i ling addres s is not given i n these specifi catio n s
shall be s ubmitted t o t h e Con s t r u c t ion Engineer, Bur e au o f Reclamat i on !
P.O. Bo x 9980, Phoenix, Ar i zon a 85 06 8- 0 9 8 0

6 .1. 2 LIST OF DRAWINGS

Th e fol lowing drawings a r e made a p a r t o f these spec ifications:

TULE CREEK FISH BARRIER REHABILITATION

NEW WADDELL DAM

REGULATORY STORAGE DIVIS ION , ARI ZONA

CENTRAL ARI ZONA PROJECT

PHOENIX , ARIZONA

Drawi n g Numb e r

344- 3 3 0 - 14837

344\-33 0- 1 48 3 8

344 - 3 3 0 -148 3 9

34 4 - 3 3 0 - 1.4 84 0

344 -33 0-J.4841

40 - D- 6 2 63

Descri ption

Gener al

Location Map

Pl an and Sect ions

Sections

Profi l e a n d Plan

Re i n forcement detailing
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