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Soils

- Mechanical Analysis of Soils

- Determining the Liquid Limit and the Plastic Limit of Soils

- Density of Soil ln-place by the Sand-Cone Method

- Sand Equivalent Test

- Moisture Density Relations of Soils using a I . -pound Hammer and
inch Drop

- California Bearing Ratio (CBR)

AASHTO/
ASTM

TAA

TAI

T \1\

T rvI

rA- T \A.

T \1r
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AGGREGATES

- Mechanical Analysis of Aggregates

- Unit Weight of Aggregate

- Organic lmpurities in Sand for Concrete

- Specific Gravity and Absorption of Fine Aggregates

- Specific Gravity and Absorption of Coarse Aggregates

- Resistance to Abrasion of Coarse Aggregate using Los Angeles Machine

- Clay lumps and friable particles in aggregaie

coNcRETE (rF CONCRETE WORKS EX|ST)

Compressive Strength of Molded Concrete Cubes

Making and Curing Concete Compressive and Flexural Strength Test
Specimens in the Field

Quantity of Water to be used in Concrete

Slump of Portland cement Concrete

Making and Curing Concrete Test Specimens in the Laboratory

Sampling Fresh Concrete

AASHTOI
ASTM

TAA

T rl

T Y\

TAt

TAo

T 11

T I\Y

AASHTO/
ASTM

ESl loA

TYT

T Y1

T \r1

T I \1

T ri\
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BITUMINOUS AND ASPHALT MATERIALS
.

- Sampling Bituminous Materials

- Extraction

Specific Gravity of Compacted Bituminous Mixtures

- Kinematic Viscosity

I Stability of Bituminous Mix:tures (Marshall Test)

- Sampling Bituminous Paving Mixtures

- Bituminous Mixing Plant lnspection

Coating and Stripping of Bitumen Aggregate Mixtures

AASHTO/
ASTM

T f .

T \1r

T 111

T\.\

T \lV

T \1A

c rvY

T 1A\

(,:.rr. _l Ol) o_.Hfi irrllj cJj*,,)rti {+:ijl U{l*Yt 4i+Ll 4l+Jj..ill A.hlrlt cit}nit

Test Method

Bulk Specific Gravity of Compacted Samples ASTM D lvot
ASTM D \VYl

Design Moisture Content & MDD ASTM D vlr^

Density test after Compaction (Sand Cone) ASTM D 1 oo1

AASHTOT \1\
Unconfined compress;ve strength (UCS) ASTM D \I11

AASHTO T \.^
Depth of pulverization

Pulverized r.naterial gradation

Cement application rate

Field moisture content ASTM Dffll
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Test Test \Iethod

Kinematic Viscosity AASHTO T \.\
penetration, yooc, I . .9, os(Target Value)3 AASHTOT f1 /ASTM D O

Softining point (Ring & Ball) AASHTO T OT

Flash point AASHTO T i^
Thin film AASHTO T \V1
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.3 )t ;;r ; , -1ot; Jl .i q:+

iJ-*ll; utri)l !rS3 lilS: rlr.+ ,J:li^ll e;-,,L o)tol laj! J'J^ll :.s!JJr,rll i-lJJl rbcL ij+ll 3S iJL- u+:
.l,o:Lr.! ir;^!! grle .l! i.A,S..," tr.|-',, 

,
d+Jlrr - tJ

*;iJ '\jaiill d 6i!^ll rL! Jl,^eYl r;4 i-i15j ..;t;Yt q:rtit r:.i, ,l 3 \tS gj;,-:,JJ ,,U.lt 6;!t .:+_r .1, j}* Jrf:r^Jr
l-l tiij ji.-^-:j. ,J+ j^ *$" .;4," JSa, brhclj jjE!! ora :+j: *+dl: .5.itJi-ijrll ;r1 gJt rlg .x ClrJ klr*

or^j'1l a:3Jl L,.: aLi {r-iJ $Jl 6iE} 6ll*11 31 i ^l!lJ 6),

.q+ #!dl Luljill dili lll C^ l.(JrJ+ 6+1 
L.,1J .&:_r-

a-Ell J.Jj':Jl o++ I ,"6;;ri!ll. \:d r;-.2
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a-

(q,aHJl .b_q,..-Jl)
,sr,o ,bh lg,ttlglliJl)rj.ur.@ jr4J.r {A cuL 6rris grc1r*r

1ilff;fff,,"
L1l.r!l .h*3 - irrtljl li.hi"ll :.il_J^iil

.',;FJ dtuJlJ ehYl3'or Cl3;.+il3 ell ii-li ,t^ k!-'ti^ iJ- .il! .!:'1i;a i.i q-;* rld c!.5 cj:Lill k-+ rty e;i3

.ri .-- dJl aiJlJ ill j+= ;* cl:-tlilt CJ^+ JJtLll C..e ui ++JJ . 4+dl 1L^3'! J.J,'i+ ll +ssl-enr U,l;^ tal3-'s

.al r:.i, ,)l 6JjA JlJt eJ),.11 $jill prJl3 ;l+ill 6t! +_rr ('rb ;.tr .-,A
JJil i\,1+.9t 3 Lr;r* g..3,r,Jl +;slsll lt-:!JL a"J* H s'+" d$ ..r_ir g$ pl-u;*>J.rtj* Li rL"lcl pi;J3
r;-:. eJJU.ll JIL^ eJE _e , !,ill sti-ldl rl. * ;lrSr^.ll aiill irr . ^l!! 31ilLr^l tAj$+l 3 laJl trrl J aiJ{ll le jll.l

.'6$*ll it-Jl Jts:!aL"15 Jl rl;^.9i J1 -r'!C^.4YJej^il .+_rye+UGerJJliJl 6r.r-J1 ;.t ijJl

k+-,F.) 61 c-a+ar^:Jt ;rt r:Jl g^4iilJ:^ll 3$l r-:,'l ;ill rl3Jl +j-j_lgJilibl5Yt a.ilsrli.il {.J:lill .rt_.1

.sloJ , ilJ':,Yl jk+ _l .:-);Jl crt, ^;l Gi3;r;3Jl rl3Jl i-iL( .Jjsij b-lF .5l9 ;-l -,i ' ;hll tlyl j^ t-p csY

,.;"; cl,i,l)l :rt+lJ cU-.:1'rri ;',',' 'tt Y +!:l3Jl q13i.:l+Lr 1-! 6*":6-l u*.-r:l:-rll 6^ gr:;:Jt ..Jru"tt

.t3:ilt \.i?ll lUIl e^tj;ill ,:n;-e c,li;;Fl g*U;p

d 61;Yl ;:.3 cJ3+s.ll pr',J -':y:13 $J JJ[Lll !lJ]* .5le ;JSl- *rie Jl i-i!l-.r* Ji .r,ES ;!i ;jr \-b:rl ,i; rl3 ;ui

.aLtL^ _li _,r:- U .ri 
".1_.1. 

Q-ll 'tr ',1 .Je Y ,j.* J_llill ;rSr 4-iJro- :13^ a;i ;-l; 3.3-3 g.rJr

"r"lLlt 
r,Jt.ni O,n .JueYt a*tar - O

klbs-l ,i g->-t er+ W".ri -iS ilL./, r-*iill glljc ; fu;":,Jt rldlj -o'\6iJl Jl^c)l 4+1"- cJ3ULJt .r.b ,,,.,

.J' tn_.r." ,i ,tLYt _il !L_lt , ;. lr*ll ,r+ul jjll C-l cUg-J & JJ'iill p3 rer:( ^11 ile :iyl frf o.il *:'
1-9 Y3 e;*,r( Jl .:1e:r-C tiA: i..ult JJEJI aiij ,Jo Llr-^Il ,i ilt;Yt 3 *;I- ,r"L .si -:yr- iJl^ .,rJ .Jt"eyl

.i !i^lt -u\i{ Jt Jt t_}+-,lt JJl q:J+ll -ltrJt ;r -.\ Et*.ajE j-tu^ _J Ji-.yl Jr-Si-l
fub,4lt J JF*i:ll 4lrl- d

gLJt:^l 1;jL Ll.*ll J JL\iilLr i-L:ll oL,JJl .al i:r< glJl .:: cJ:- Jl e+ : :+ .ti .J:'.:ill crlrt ,:rl cL, J3lj^ll sle
J-&l .,1JJJL"e)! C)-1 J Lt' -.r,.':<j-orbJ -:4-ifu1: Jdi+.ij;gpl +-,,,r$.Jl 4jli5ll J!*EillrJ-Jl +t
a*loll 5t-*iSll or-r prrii + FJs.ll+ a-l,ll -tJ ',i.I1, (JJYI ;Jiill -\ i) C: 6rLll lirt A:-Yt -t"tf Y al^is^ .Jt"')l

. i-)Jl 'JJ LJi* Jl i:11 ^11 : Ji",i$L
C.t ,+Jlg _Arll eij. - c./i

t-:. -ri+ 4ji!,.Je /-i:p:-tl .r oj+,"' :\ .ro .it r ;SLi -5i ;s=.9i e& J;tfult eA ,LJt-Yl ..r o-.r+.9i .Jr <r',1 ,3
.eL;Yt c],.ci ,,s k-!i=r e+ 

y :tr" 4+i iltjl y ,iirtlt
i:!i.tt Jt-cYt- i

,1a''r;i ;rlellsl gJs LarLr. ) lC a-t= J;li^ll r+ ;i p ,Jt-Yl Jt .<r ,y Lttll 4jljJl Jt"cYt g^+ i,iir, J36Jt ,.:*
I-:,j Jr .r--:!;Yl .5SL 4,6!lJ .Jlc J_}*-tt J:6Jt ,Jlg: ,i:ii3Jl ll,iiJ! ora ..)c 4+iE sliL qi ;p !Jr:*, J3[LJI,

,i ,Jt-yt "ra ;p. i.:311.:* .x .J-ilLll .,.l,j y .slt3 -iJ"r^ll -urigJ! +iil-l Jl fui,ryt, ek:yl .Le 43jJl Jl'yl t{+ic

.ajljJl JLeYl ora ..p. =::;1 ';l 
z,;i ;p

a+_rJr.tt cit +gjjjt tlSE

LY*JIS rgr^tt ;-.8:i+ +,ljlt - I

e-xJt cglt .,Jc .:[-tiJt ;1j;::1, ..11j3Y1-5 :,)J*-llJ ,-bll JL'! ,_!l'4 t^s JJll a-!ii LilS1 +$l .J:Ul *L
A+L. _li .:ru ^l:Jt ,,'r:+ 4+1- el,.o iJsJ 1-$cJ .:^LiVl o\si tElt il!y! yJd- iill _r, _rj+_l ,_r..:r_rlt e_r-,r-l

*ri6 Jl ,:l-&l+j .*:* ,i !J_Ji"ll i.l^r)l i-Jt3 L ,,,iJ{ ,i Jt-yt .:,i ,i :::J1 aSJ-l +Jl al.: 6;! &.lr
.,1c riJl r9ie -€,: J ;1 asa .,J'_i J:6Jt ,.3ry 4-.trl;:Jl J-.,;,!JI .,.l. t_i-rJl iS-;= a-6r't ail ri .=t r.iyt L)- ;L :l

liiij^ +L-_F _p.13:.",:..11, e3i c,\-s- eL';jl dll .+ tq !_r_l_xll 1S!l 'c;lrl .:Ljlj.* i_A]s,,,,r<>_l +,r,1+ ulll _x"
,gSJiD.Jl (.j+t_,+l!; tGYl: {-trL ^)l grl ii"l1, a;rl;;Yl nL)tJlJ j,ILAJIJ LJL:.illJ rl1^ll LJLei eK_i k $;L";j

.Ui 4+l-ll o'*J! & .r!I!l orA 4lljl cJ_9lLJl -tri LS c;rrl{Jl ;r rLr-lrj ldl ilLlJl il rlLir ,.,.,-
i:!.i*:t ,-l_r*tt .rgji di$!3- - +

Ji\dl cju'i-r (Shop Drawings) ?et*.fi i..i;3 clL;*; rlr.1, cJjli"JtS*,.-*)]-tsJC,_Ltsll , ;r ^!t C^
J$ 4iilr X 

-uri€ 
Jl .al-Fjl o:a 

^.r!ii 43 ,-]^Jt 3*u;a :,!-5J3ij -.+-rl Uif;Jetrili4Adjjjidtj,,$l u3t5^t1*l*"t'
crl;lr)l o:a 4i15+iiAlr".J'J.^lt UJ:* JJUJI Ji^=iJJ,rt ^r.)illcs_.A)t i,t*ll .:rltl.r
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#l ,o JJl.hi (g1"/1 t'&3jl)JJ+l+ll Jrs l4tl /{JrlYl 4l.J / JiA*lr 1A c!f} ;rlis C,,, rjt.et
a.iptt illt -- OrrUi y+.

t'i^;S i!.6Jll+. O4:r'
ti.lrJt !*3- &rit3t A5.hj.lt ;;t;t

L!:*)rll rt-iYlr i:l:e^:t lt-ntt - a
L\3 ; i iL;J:*3 is-n-).Jl Lt^eYlJ {CjJl 1,6$-)Jl r GLJJI j+ldl tu!--r :+5}r U_* J3lilt ,J3L
cll.: [:1;,iJt ;rE Lr,' ,i q=J) 4-1-Jl ok!] ,]F qJtrl e.[:S-; tr-r+ -li +ls tj'-,lt (9l; $e r] t"lJ=.e;AYl ;-e;Jl

..r,i{ -ll ;^ rL,:c)J W" 3q. drr+ cj-lliJt aA clls ,Jl,-Yl ir!!,-!!E J t::Jl 1S>.:+i;*+
ildt +:j e+ dll.ls .lLlj^ JljJ J1-Vl iJiii crr rlLi ,:' - tLlYlJ illl o:r ,,,J(j ;rl.olj .-h+ dlhs JJUiJI rA
r.lcJJl Ljdi1*)i-:l ilJ,-:ll ,.,itr:5r-ilC-jlJ) +;J^J(a,!rl^Ji) 4itE(aj-t:-rl s*i;i,l Crl ^tailjJl

.6jl: ,11 ,t-;i .rJr rL45e)l ;;r 3-ub;c j+l-dl -r+.'':-r --pL*Jt oja .,'J(13. *3
c!:*tt LY-JI ,Jt-ci- r

.r"L a:_! qt:_r 11 n\dlJ iil^i-llJ 1^.:6ll .3sl!lJ )iJl Jt€i .rr^h elu r-)S fu!-_.r c+S;,,_, +t_i+ cJ_i[Lll ej4
eljiil $c kJfjJ-: F a*, +r r1-ioL3 rr^Jkll *t-ei; .,, - t-r-r,i"Jt ,:C^Ur, i;iul .5^rii*J J "+"+Jl ;Li3 L).-3

.kJldlL=il
i:ljrtt ;ruYt ;.uei - -r

&U: Cs3Jt l); Jl '!JUY etrJ+sl+ !$i :, ^" J;,g! i-1^ crl:J:r 
,1 'r:,,1 s)-eli^.lt *.le ;A- cJYtrll f !+

a!! Li$ dlli +i:: JJtiJl ,J,.i aigj* -"JUl ;:-L cO; *:l! orA \j3j + -tr\i€ 
Jl ;ro ,,,lLj -ri ,*Yl ,.,lLl Jls iy rckJl

dlli j t"i 4i!_iJl 6JUYI eLL'j ,J:;il Lplt e!;+Sll ;:1* ii: a;J3* JrlLJt J^-i, ,;:;Jl :-r-xll L)- ;.r.ti
.ariljl JJF-YI .,' - rr)iYl nt^jjiJlJ -.;iGJ13 n)JrSJl

-Eli.lL JJUJI ej! tX crl-ic)l *116 -l\ k-::!n: 1;fiJt (ShOp Drawings) +$--!itt d.l^-.r*jl rlr.1, J31jiJ1 ;je
j*$cll i,l.:lt:l 6i3_e ,-LJt ot*::l + dl-l) i ;^3 Ljl.ll 4$.jl 6J:il1 11,L 4!i-ijr ajuf-: ajljJl 6ruYl iLLr .+

.4iiilJ J
cl+ljl ,+LlA- S

!+-rr-i.h-,!ll *ar:i* ;$.rA 6'J-Jl i{j-{- 'rg *,r( Jl ta:'-: Jl JSt^)tl j i*lr^ ,-1j,-:i ,:*::+ glrlLJt ,r-it
*:xl ,LJl r1,ii ;.Jt" !: qs-! (.:lelrJ) iEj+ g*:> c+-r .Jt-Vt, i$i -CL" J-.:=-r U+ $o JJJJI ASJs

ai^)l-;'"";-9
: Pl,iYl';*,tEn : 4l,t

:r.r.+ll+:Slt- i

.s$.+_e ,.r,1^.lt ; jdl i t+ o,rti eLJ _l '*+ii JJtLll i3:i; , .!t o+ J$ _r d_rJl e>U-t g;t,i ..r -;'J';,1-i JT
-: .ile

.,j',.!)l a^^tt i:)[:r^ ) 
'lJ+il- 4-!Ji^lldl 3Y.-. llSJ JJJ-tll .rlr +,,_l-,Jl al;-Yl ;c J-i. ]]:

( '^Jx
. &+ll "j. 

c; *Jl +:t, ^t1 .Jt-l .lr 4+i1S sul+
lii; i,.i qsll !l-ll r;1 iill I:SJ dnEll .; ^_Jl ;]i;t'^l asflt ; a+,r+11 _,4:1 

.^ill s\,o-,,;p a,rst5 lt:!:
. +:;$t ;1l'o\&Lo iri,ii a*-laj^l

(a+irlt ;rU*t1*jl .l+^) (\cl;tJ);-=ilt ar'';
4+^SJ CJ.* ) -l' "-li: )J JF*iiJ ;3sJl ;rlol J1-Y .5^J:J1 llJi-dL .FJl ( check list \ ) o

(.... dI crlJl jri)l 6r1i:, r13Jl ;rtjnS r,",t^,Yl 4J^SJ 4r.,i, g]r'i-iijl,',-r 3LLiJl
(c$:tt cJ+ trr k-! r-r ',1 I ill .:lyr)lJ nlill !,^iJ 4+1-^,r-',Jl ( check list V ) .

.JlJl-r1-rl jSLl .-9i 1rS J -r,!l 4!,Sj 4bj: 4&i& 1e l; ^tU ,J"l(1 +;+' i ell. *.i Lc ,ilX o;+r . ; ^-.1

++k;l +_* .si ff+ r_n_r 3rc j SGJI -"l*Yl ', -p+l! crL,3;* Si:Jl J (-ll . JYj,jYl jlj) dJlll d
-'H+ll Jl-"oi j & iJ.=,,rii, (FDR ) ,-'Ut .,.b_r-,.111 6:Lcl 

,1 
Li,3;r"tll ;c.t!S C,r cjl-t +f- Ct-

rLl! \+atlll q++_J Ji-il1 ,r-*_Jl eullJ cL*l! ;};yj rl3,"Jl q;;ij it;;i&Jl e^u>.-.r 4.!ll JL€YIJ
..r-cl-:-ll ;r.Yl 3 L\Jl aj.i J ailj.^ll t-l>.;^lt

-:1e rll ,i {Jdl Jl 3:_til,-+Jl ;p.tll ajii i't ;r.iri+ rill CSr:+;E '* E-: l>ti,l.\sJl ' 'iiJ 
I-S

r $16. rlr r irr^r^Jr ..r ,*L;ll Gir i-rJJr ,-'..* , jr"-!giffiuu*r6-@*!l 
.",,.

4glr s,r.! i ('1) ;rUt :r<-Y rii\- 4lS:lli 3 e;-,:^Jl +eJr ;r:; ik* qjli";i+g..*Syi , -*yt 
"1J);

r . . r a;_l{e_r .:yuil!.t+dt# tit,l 1l r *,
\*Jr:r rei,":.j, ,..: r ,.r-r,..,,,p

I
\
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(q.,a 1..*J I .b_q,,-^rJ I )
#t ,o tj.lh (gl.Jl el,.Lill) )-9+t+ll _$ 1A'J,$t /.;;.'$ i.Lt.,; / J.{lJ 1A d!.h ;rtis 6f cjL"et

a+.iri.tt eliiL- * C'lr*i 5-r
"4+JS;l+;Ji+{ Oa::,'

ElJl .h*J - ir,lJl ai!, ll :.jlJ"il
jlJi,i3rll ;s;*;lt, ,(;++) ..,r"ll j *.-3lL e'ill id! c,lrFll ,y_y :.j;*9 -p-e .r+^ll -rFl! y &
fJ+ +ij^ cE4j ceLiYl J,r ,lL',. "t L-l:r;^lt ,-+J+;el-lt 'r,\5 +3Jl^ 9 t^5 gl^Jl .; o+ll ci:! orlrcl ,,,iJ.tJlJ

.elj: a-,.,\Lr 1 ^rr- 3i ;:r* ar1-6,l .f *rre ^1\ k-:"fr_l i!1* JJI ora i.ilS,,,r,-:l 
"Jrl!^ll

;+ll ;,rsll e$ d ;}}:ij f-*t 15 -P 4+b o. . . Lr:r! Ll)t Cf} ++6ll -*;:
: 5.r-l+ll .L+i -t*-tlii =_:

L: i !.!g; e$!.J_lti^lt iJ! 1;rjott.hG 1-r-r)+ aiill 61i ld! ot+ Ll -Llb_l 

-i C;Jl pX-l G;'J.J Jic:+-l J)t:
-: J i:^--ailt _. 3_.-;Jl J=t * *+J;:.+lt
\:irrll or, Jr, 't++ll 3 rlrc)l i.L;

. \rai:ll lLl*
. \ri:rll uLL_X

t_i-PiJt rJ+ a-iK irarrl tglleiul Ll^i Jl crlr*ll ls _e 13 ;JL l.{-hii-l Jji.Jl rliJl ,trrrl .:lel51 a-iis aL-il! Jl.*:i J
. 6rii^ll 4"':li-)l (:u.JliJl Jl i1ll J

'.AJi6 a*lJ,: Cy: t+'Utt UJL* .JJtLll Jt-iJ J ir *+ll Lr '^ i!-; f$ rr. JI.-)I ,J '$! Jrli.tl -t . ,tt e+ Y -l
:.:J 1e+l ,5 .,Jc (4+i+ -iYl a--*i ) 4-= c. . .

LL'i,-e,iljx i;l*lt qale rlt Jl ai#l Jt g3_;*Ll,riJll jEll dF i-l;r dr+ iill c*r;;;E i 14- Dr'. rji! L"s

1-o;' ^, Jl 4:.!l Jl^YlJ _r*Yl_i .:t; i:r ll..:r crL.:. rll: ,-'J'll liAJ a-lJil elJ+l .JAJ e,Jpi^1l -1rs-i: ; erll
..,;J i it ;rjtilL Jr.Jlr \ lli a-J f Fr +-i;!l ;3rt! LF ( I i) ;rUl atS:Y 1;iL 4ls dlr3 33Fil4i+11 Jr,!r Jk+

.\..1
i.+X k :riiJ .;jl 'o.l ,J 3^ -4;Jr3 t:.;*X ,Li*i . ii '; a-l 'r *J^- rs'll a+9 3+,rE -* ,.p J>u J.U^ll r.,,:J; L"S

..rjl 6JljJ - "tg^ll 
rli o+ re' i !\ i- , 1S, i-1.:J1 crU;^Jt :,r!i3 L Ji*Il +liJl JL"c)t a..L: :,";

: L--,*Jl+;l3ill - i:
cli-_9 ;..rre ^ll 4+$ 1r; alt€Yl iiiS .p .gJ{+i ;} ( a+d: L:-.i \ :rr ; iFt_i a:--l i) lc .rri:3 rlrct J,GJI 33i;

: 
'siYl i^;i J;':'idl

.c_p;lt EJl J): aL,jjYt J iis$jl cjl-ovl G*+
+JLJ cJ:6Jl aL-:. J -ilJ +".]1 6^ (-+:;t) ;5ull ..1!: '.i-Jt ,:j-Jl e*lj-,;l e. Ltti^l! 6\a:Jl .jl-r:)l ari

. ;-'-i:.lt t:a

. j-,i:11 :1:cl 6$ Dtr. JStL 3i .::t-6 *.ei
f yJl :C.""--tl -:l j\Ji J-Lii

JJt JJ;sJ c.t 'J! ..tt.;1

. 6r eJl Lt.^ _l rlrJl ilrt ,rrl 6j1.:r: ;p-S
. 4++-Jl dtL_*l! n):^-ii irl y L,-r.,Jl ,..I1 ^Jl

J,lr Ejl JiJra.:.:
. _\L€>l _-;,Jr 3-r.Jl +r-j

. J,-i .l o+r-ii e! 1- L!}J y\Jill j.:lJPi 
_l a+1_.e_r,_*ll J#'+ -H-F!

LlJb Ss-.i + \+in .:. alL _J: .J-rl+,-ti*,5 i^;-:-:*Jt 4J tlt, a+r:+-Yl -.p;ti:Jt j.lArt r+ :l .uL
.*_r+ct _x>:Jl ;;$3r'alt.d4++Y.... d+:,.*:+)l _x_,*11 d$iEal|= .,.A4+s \....

:Pg-r&Jl ,:Lgjll ;:iill - .r

[;-+Jl -l-xu i i-;61-li (f ) +'i+..Jrli^Jl ,'..;q.rri+Jt J+:r J'-Vl 3l;1 ;h*al 6rr.s,i;q;E r-1^ L3; r. J)i d
3 rll-!)l qJt-i i)t* asrs }j;iill :*+ (tf/sintenange and Operation Mannuals) ;;1eJr alrl 6^ .r:laJl
a-iK ,liii f+ -l , l3-r:Jl .:ljt! is153;r1y JL".i a:i :rEL^;J ,irL-lill As Built Drawings \raii\t ,., .- rL_.r-:

. J*$dl cJ+; k+l' aiil3Jl J 161r+lJJ.",r( Jl 1(jl. Jsl-;l Jl a+_d!_i a^t! crli\d r:t--'-jl 3 irUltrll oia

.e;Lii-)l3 JIUJ1 ,-E+:6'&^ "]:GJl ;1,{-U1t AS BUilt DraWingS \ri',ill ,.,..- luJejl d$ e+ i:-_l
J-l-Fi .Jt 4*"g:j q+-'_J 

a--.j (') dLJ + _l Ju.yt \Jaii, {La ql *11 &l!l .:rk: a-ilsj -ilJ&ll *ri6 Jt J," r1 r.)[
Jt€i Jrj-lt J:-Lc*r ,.';;Jt 3t 

i^;ll, LJLrilt j^;3 
"r;;Llt J.-ur_l cJtcyl g^ it-
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(q.at'>Jl bs.Jl)
t'l ,odJ4 1cJt..ll rt-Li:l)t.*t+ll ",,ss ltA-'.nl/,..r:Yt iJ.r/J.dJqA,i.JAirr-iststdtct

+.s- ;.tt i-Ultr. - Orr*li y+.
"{"JJS i!. ;JJ+. C*:!tr

I:JJI .L*3 - 4r.t1t iit't"tt ;Ut;,lt

J*+illJ;.JitJiJigill JJ,,alt rlret - -r
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