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Soils

Mechanical Analysis of Soils

Determining the Liquid Limit and the Plastic Limit of Soils

Density of Sail In-place by the Sand-Cone Method

Sand Equivalent Test

, Moisture Density Relations of Soils using a 10-pound Hammer and
18-

inch Drop
California Bearing Ratio (CBR)
AGGREGATES

- Mechanical Analysis of Aggregates

- Unit Weight of Aggregate
- Organic Impurities 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 aggregate

Page 2 of 14

AASHTO/
ASTM

T 88
T 89

T 191

T176

T 180

T 188

AASHTO/
ASTM

T 88
T 19

T21

T 84

T 85

T 96

T 112




e il plial) Ay sy (VT YO) aSl die e V04 e BB AE 5l JA13 Cipe A ) aa 80 b i jus ik B paie e e
aS oV Jshy ((Lanl — Oldaay (o pdiladl — (Sag ) Lda ASu Al o Ll) £ 9 pedia (g () AN i) Jlas | 345 £ g pdia Gpaua
- (LAl (3l — A0 dBhaiad) ) G pd)

Aaldll Lo g
AASHTO/
JONCRETE ASTM
Compressive Strength of Molded Concrete Cubes Eslese
Making and Curing Concrete Compressive and Flexural Strength Test T23
Specimens in the Field
; . T 26
Quantity of Water to be used in Concrete
Slump of Portland cement Concrete T
: : " . T 126
Making and Curing Concrete Test Specimens in the Laboratory
ﬂ Sampling Fresh Concrete T 141
AASHTO/
ITUMINOUS AND ASPHALT MATERIALS ASTM
Sampling Bituminous Materials L
Extraction et
; ; _—— ; T 166
Specific Gravity of Compacted Bituminous Mixtures
Kinematic Viscosity 12
s . ; T 167
Stability of Bituminous Mixtures (Marshall Test)
e Sampling Bituminous Paving Mixtures T468
Bituminous Mixing Plant Inspection S 10
T 182

Coating and Stripping of Bitumen Aggregate Mixtures

G sall lallaiall A8S (paally Jglial o 3l 9 siall pabasy Jae Y1 ol 3ay Jgliall isan 5361 s ilandll 4Ske J 53
e (s 5l etigall e o L Janall 0935 canall Jianiy a sl g cilisd) 38Y 233y edigall U (e Ledle
033 Jenals Jaall alaie) o (8 ol elial] oy V5 5 el Jlealls Gutilly danall 2558 a5 cutigad) ile (3805 A
i piall atigall 4 ga
Sasall LAY am gl s el Lob g diggly &3S el elaall 5 adsall Jana i lendll ol JLaaY) ASATR iy SN
liise a0 dga 4 5 Augl) Laaaas Loa e Tga Al Al 480 50y 1 ja) (K dlld jhi Ja 553?3-‘2;‘ g ol

E
§

Page 3 of 14




QQ\J|¢UM1MJJM(W+TT°)9SJ|J& P.n\ﬂcc_)&@_uuaai.‘.u‘)n)h_)?nb o ok Ui bl B ) gl Llae Jlas
aS oV Jshy ((punl — (e (e pdiladl — ",S.\.l_;\).'i'r)uh@ﬂmg;@lﬁjwww\ﬁiﬂidhmmEJ}uw
(Lﬁ.ﬂlw Ay M\)u1ﬂ|

zudli” k_g‘)«l:l-"l

5slen alaie] o 3 158 Lga e o) oas b AgaSall SS1gall i gaaill (lSa] pae a8 Figedl Wadad Baaien’s duaiadia
Al 43S el Jalaall 0 (00 @ 5alls Janall 3562 5 cilladial

o gall @l lda) & lle Vo e a3 pa JB YT e diall il 4gllaall il JUEAYG HLEH o ge utige s Jgliall a5k

Ulee 45 5 00 G ¥ oaae ) LYl Guaigal) (o 453 30 slaie] oy ccaliall o sall 4al (55855 elial 31 5a 2 530

Jeadl Jaadii g ciliall 38Y 4 3 (5 A

LU Janall 3 5¢a) QS Geady sy Jsliall oL8 2ay VI g 5 p8all o je e Als e (o) (A danll e Zladl 2o ae
, Sudecall (e 3l gl ll Gy Ayl ) Ay glhall il JLEAYH 6150y

dalisall 3 jealf oY

day ddase (el adde 5 el 555 gl Jlee Yl Al da 301 Dualiall 5 5¢aY) Goaal Ailpay sl e Jgtes J5ladl
AlaaiuY diaiade (ST gilaide JalSy (a8 Ol 3me) unlia 8 jleay Clialdl JalSy (Total Station) dllSis
i \eie ool Jlasind 5 U0 Wioae go Jstse Jlially cdaluall Jlae ¥l 3805 4 Caplad) uaigall of (5 Ly
Sl AN 5 Je Y g e Jlall ashe Jy 5 dugdl lede 38555 Clival sall Gaay Wl (diluall Ll )
£ 52l

g s piall s ) -8
asall ly die Gl L) Waaaas Al Gluliadly ol aag o_).uS dagl (V) 22e Cudfiy dlac) Siall ad gl 48 Jsliall e
_)\_1_5 d_,LLu.H_, U‘“‘L‘G‘db c_U‘...d'IJ r‘_,_).._n.“ r;,...\ 4.:;_,.“! J M.u.&.“ Laaaad ;!"“ 81_,4.“.\ 5 u.uSLa.nj! 01._'\.1}”..1 @Lé.! -'LI.C-J
e

Ll Aalall elgiil die Ll b o 3k LS elgiadii Jd duinall Clgall g yad Ao Jgasdl J5liall e ¢ 2udnill 5005 Jaal)
S AN Al S e el Agia 00 e s Wl Al 2 aeaddy | (eaigall Cilagledl L

Jlae U Apaial] @il 5 oy ) gill mali s e 3l el ) -0

Glilgd 53 anadie (uaigs gl e JA e ) Aalall dag 5l 12 68 Salally Opsall i a1 gali Ll J5liall oy
g sl LS ool Banaiia 5 Gilata a3l zealisalls aleall dudo 5% o Gang (Al e ey Jlaall 138 6 dsale
oy by mny \gamny Ll )5 AnisY) Jala A4S (lag Aage JS) 2 830 prania i e Nl 3 Aa Bl 45
(Microsoft Project) s (Primavera)zsti alaicly  siall Cslaall i saill 5 daalall asall mua g5 Cuyay ddaisll
a.i:u.n.i_g.\i._!_}&.‘: E.q’u_).lji KV Cuaai f;:l._l‘s ¢ Aaie Yl g Zu.a_'d_).n.“ Gl sid aalia ol Jezll .)JJJM‘ L.‘:.J)l! Ole g ) agat
c...nl.i_).\ll Llﬂ._u"..‘e.ﬂ1 P._l.‘ai LiUJS‘j é‘)‘.; u.a.'lafm.n JJ‘ e iz all k_,'_m‘)n cal.l_).th 6\jJ1 r-.l_i ] L}_‘.: {_}ua.i.é.nj! e odladel 4 dJGAh
b)) Jae Yl 3 el pe Ja.a-;mn dudiga JMA e Dade 1558 SIS Jo¥) Gohall aah of Jolid) ey
(Cash il 1 s Wele Jpmall Gatiy Al Gladall J<G dgaail) Gl 0 g aliaaly ¢ 5 el Aagliag ()l
b ae G858 Ly pedigall Wl ) dally adall Jgas 0585 ¢ Ay el Chaly 4 ped @l i e @l Flow)
¢ 33aiall JleeY aaa aa Cile ghaall Ao (38 55 520 all (e (udigall Sl KD Juadilly (685 WS « ,_jLAc‘)T'IA.m.d“sM_)l‘»

@_}A‘L—!—_I.IL.‘]L&JJ:JJJJ.UU!J—\M Cuf g8 a8 g Ay gal) diP}”I ‘)h;c.}”uﬁh\lid.m_ﬂl GALI_).\.“ ‘aa.lumﬁ.:.'iju'ig__t_;aj
AR gl e Jee ) i e Al aae Glada) & o adldale Jasd)

el By g ALYl aaad) clual Dl g Gudigall (e adinall 5 Euaadl) )Ifé.,l_, e

Page 4 of 14




JLQJ];M';\-LAJJL«@('\+"\'°)PSH$ P.a\ﬂoo )&F&?J&d&‘.\wﬁjrﬁ°tt JEH)AHS%MLA:QIJQM!
oS 8V sk (ol — ludnay G plall — (Sapg 0 Y0a ASs Ay L] f g pha (oo (ol puel Jas) B 6 5 pa sasa
(WAl 3l — 4ANEY dBlaial) ) L) i)

dualdl) Lo g )

Gach 31 Agn] Siabdia o5 0 19 100 b)) Siey O AgHS 5 i §.9 stiall i oy b Albailly 1) il gishe
Gl yaas Wedly sl le Lad g g il e Sl bl bl Aadi b i a1 lsall e e
el g

syl G, il

Dl dedla i

e Cang Gllly ¢ g e g S5 AS pa ) Al 3ok Jealy 03U slhaal) Galall G S50 058 o) Jsliall o cany

A oa o Auldl UV Ciadl dila ke g i Aleade Lngle (Rl (0 e panadie (utige 5l e DA (e )i
Lol A1y Lelad Cany (Ul g pall audaiig 3 la) Jadad slac) A (ge Sllb g o LY 15l Calise i L 5 5all (3855

Jidag cellaall Cilaitia g dpallall Clial gall Gala Jaall 3351y Galall eddiical el da yo ol ol 2l 5 53 J1 sk

43S ¢ dginall Oleall @illlyic g dingdl e jalall (55 54l ‘,SAJJH Jilu g

ge o dand) gge 4adlin) 750 (e Jgiese Jglally oLyl lillaia (e ) 5 sall laaill * 558 52,15l cilllaial)
LSV gl Chaa i) el (3 (B lall ok Jedid Gadlga ) a5 5l Aysoall ASoall o e T (00 g
. Gkl yualie (e gl 5 Aulad) Jalgall ol duilal)

o dsanlly Cipdall (uaigall s L) cilgally g all diinall cilabodl s Lisghl pe Gauitlly Jaladll olls 3455 25 of Gangs

dadlu (peaial 88 Sliliay Gashll e sadieall ddadll e (Sle ) Al cdinl) oy J8 Adadl) e 4 gllagll il gal) 4dlS
3s3n s 5aally eadl e gay alsall Cun o Jualill RS oY oy Cunyy Basieall Aaall Ghy Gy bl ediise

) e D) 4S5 Al 50 ) A o lldg papa s (S5 S g de udl

@l satll Jlae Aailia 5 pranaiy Japhadil 4y ) 5 jal) L) Jleel (3 anadia uigas Jaall G 25 55 il e cang g

Lugll e salall (g yg sall ASaill il s Jiy ae (38155 Ly B2 dal) Jshans Jaall (Bhalia (B 55 0al) S ja dangis 4 )5 5l
Jstall Jasiyy i) oU 4y Culalelly 3okl eadiical el Lol JiS6 Loy Lo Jganall Ay el dadilyl 4ilS
Cuanes o5 @ 5 pally Claladl S8V (g0 g 5) Gaolall ardiie o a5l pual 5l Cadlga Al e Alially Ll A il
A8 all omaliy (soall aSadll Bluy dlaay JuSinl e daghall 8 o juali gl 4y el L) cilllaie alMal
LY Gleall e LoD cliiill LS Jae oo Jsinsn LDl udiga s ¢ 5 pially Janll o8 50 DS 1 5lei g Sl 4y 55 5l
dasiyy paseadll g oY golead A Jlaain) g cigall Hyall dysad labad Lo gl ge o Jgeanll 2 il
Oe Agia Y1 Aused W laie dal 8 a8 55 gy el Aadl (el o sl o (5 55 45 56 gl dgale e 440 J5laa)
o Al G ) ALEYL 1 alsaly iyl A a andanl da AU Clalia ) ey JEal Al e s 8 sl 6l
aa gl el Ba 050 sl Glea o el aigay )5 el Bl uals Jilu s 4 i 8

Q)@...ul'i-s.___:
o IS ol & Lo JSI Jrealill e CiBlasy Jlae ) s 330 J sk Baliia ) dalall atias e g Jolidl e any
o) i gall aila S aasy J gl daing of Cang, Lgalkay Ladie (puigall iy (o 3 cBlad) 038 aai g Aglaadl) oyl
Jadis ol cang g el dia ke g (6l A g grad aaly oy Ladls dalie ol 3 Jaay of amay «JlaeY) 25y
tolt L eanll Gl JUEA i e cpanati Gaigal) saaing o3 bl 23 501 iy Jae a g JSI Alaecall culill)
,@_}Lﬁ! ®
okl Al o
Aage U< JleeY) elgiilg ey @
Axdgay A yall LU & gl dagldl) Alaall 230 5 Gl Jglie clesi @
Lellag &l il lagu Ml alid g 5 e

-

Aelas 35 e Y (@ - gl o 0 25580 el o s ol e €0

= .x.:ﬁﬁ ]

Page 5 of 14




i:.ii;_\llﬁu:ldl;\lanJhue(1+ffﬂ)‘aﬁ\m ‘a.n\ﬁllJﬁ&”ﬁd&‘dwﬁjpﬂotﬁdﬁkﬁ.im&&.’lhﬁwi
pS OV Jshy ((oaml — Jhday (a pdlall — (S ll) s AS Ala g p L) £ g pia (o (I AN ) Jles ] LT £ g e (i
; (Ll (5 5% — AN dBkatall ) il ya)-

dualil) ko g pid)

Olalall Diazmia £ 5 kel Clalall miead Cually Joall Laiall dag 8l 5 Adaill g Aa) Ny a1 ad 58 el o g
peili )] o 2Bl (g giue Lajial 1 By 55 o pda( oo lia (el YR85 Ladls udiga 55T sy (olall) T glaal cppastil
o g dad sl alia e a1 et O 0 135 ¢ (&) L el B - el - 5353 ) il (5l 5 calaladl LY
(osdigall oaaing AT (uaiga allagil J5l8al)

Aatlll il ol clilal) g Bl aum Rl Gevigall (358 315 Al Baa o Gualilly o of Jolid) e canag
Agailaill L g pall Gl Jac Y1 28 Cany il (6 0

Ll o 81 (£)aaad Gaalill (5 5S 5 Adaall SISV 23ELY) Jlae (o olgBY) n g 5 pilie a8 gall A3L 3 oy Gaelill lay g
-l

(4sis Gl Gprasg dusad ) VOu v v 1 adiga

Al (Ags Gl M) Yoees 0 3 Jaaa gl (edige 2ol

AR (s Gl ple Red ) Vo gl (e B e 5l Bane (il

Cil (ddia Gl de ) Ve ene  ale ale

Gady da o el o of Auell OIS Vs Apleadl adgal 4aadbial )58 Al uelil) Aad s adhy o) J5Ed) e
Ll e (583 () (90 AT s

Aol il ol clilaally Ul aua ol Geigall (358 315 Al Bae o gualilly a8 of Jod) e o
Agailall o g 2l Gyka Jlae Y1 3085 capey Casla tﬁi Cie

é'}a.u d_}a.-_-n"l'l e
ymay pali @l Jadig calgall ) calalall g @ilane Jguns) Gunigall lale @1y Gohas dae 0neli 2 Jgin Jslial
L o lall JleeY1 a8l se Y dpinall dpane )l collalill GU3S 5 agliay e f Ludigall g Agl)  Yiae

aisall £3a) 5 & 5 piall o) - a

A8 a8 5o Al 5 A elgBY! A% Jae ol aaled U8 i sall Caalathy g6 o5 Sl Ao cililaa 4 A 3) e Jgin Jsiall
Al Y5 epd sall Canlat g 00 50 o gall 5 458 gl Ll Al 5L Jsliall a g g conlaie) 5 Cenigall Cilagdadl Wala I3 5 Lealasinly
Geohll s calaity Jolidl Jih LS i) slaie)y uaigall cilagdedl Bk @l ALEH aay Y1 elAN Galitidd) Jee
A gy g udigeal) Cilaglald Caves a5 alily (o3 ol gall Caplaii g J gaall iy i

Jadill Gl LA 5 & g pliall 2L -
el @l jlia) 485 23 Ay sllaall lasaill e ) geli s go 7B aafly 5l asian Jlae Y1 e oleii¥) die
saa JMay Jall a 58 Lagitall JlaeSU SISy 220 20 ge ong Ledie, a3 Jleel exy Ji (eaigall o0 Walaie Y
iy ALl Al 3ay Badaal) 52l DA CladlaY) sda i e Joliall Cilsl Jla g casie A 2Ol 5adas Ak )
Jsad) Jo ¢ aliall palatidl e dlld e 45 ) Ay oY) iy jlanll pe CallSEl) aiadsy L pea 5 Sl ciladlaY)
Ao psie Ol s AT Jael Al 51 dall Jlsa¥l sy el 58 oindy Wit gtiall Jlast o Asilacdl i
Juee ) s 43585 5 (31 (Y (o ,wi Y Cuay anlia iy (b kel &) 5 dpadacdl Al 3455 &G Cyny Alee

s

Syl e caisli .
P :

Aadl WGy 2l 558 JMA Jlee ! o iy A1 Hay Copdall edigall i LS caalaicl y el o m3S) e o8y Y
C.JU::‘_)L.:U LLIL‘LAH_,AJ L‘LL.E Laadriedl .'ﬂ_’,q.“ J{: LL\HJL]::\}” ci)a.L) a}s‘-!d-ﬂj Q‘A.lﬁ.aji e a.:m:u.ajb d_gw' SHA A.A_ﬁ.:dlij_,':\ji .. ‘

Page 6 of 14




% ‘JL?J!le}d1aLaJJLuag(1+YTﬁ)eﬁlm FPRERR #&p_g_)ud;mwﬁJHa.. b8 (e bl 5 pula dolie Jlas
. ‘,SOVM(M—QWJ@J&LIJI ‘_,S.uJJ.H)Jadaﬂsuﬂla.a_gf-l_um&meuaua!ﬂ1ralidhnirm&‘uumw
' (Ld.ﬂidﬁ M\WH)uiﬂi
E..al.i..!i}a\,ﬂl
Alas 2 5l Agie pe Ll ) 13 285 A8k ol Glaes i dlse A (mi) ol Jo Geaigd) Ga ey sl
Clia gailly CalSlly ALl 438 a8 glag Cilaray il gal e puaigall 4o 3 Ol A8S el J5lad) e ccilinal gall
a.JA:lA.A.TlHC.:\Laill&éjj‘i_}anJLAEG!JME’1?M1J&J§CJLQUQQ_’$Q!JQ,a._klmn

oedigall agiay ¢ Janll Gagad aay MY 2o g pe Glad (uaigall $300 Jslial agiin e gl Ll gall Jlac ) 230ELY
Losdigall (e Aplad 438 ga 050 Jae Y1 (0 & 55 sl ety e Oy Al (e Badinall B gall el B 5 andl)
auLall Glial gall - L
8 el Lgie ALalS A (pals J5lial) e g 4l Cliual gall afise (po ) A8 2l 35S Al Al Cliial gall
LBasiis ol L) Jleef W jliely L3l AUad) 48s e of 5 Jleel 4 3558 5f Ry Jlall o gy of a1 ke 13)
A leg caliay o gl Gadigall ) guimas lusldly iy o (e Al (0 i uaigall o (S pal (o Yl Jgeanll e o
O il B LS el o3¢y iy (ol 3y gl f Bl g i 8 AS jide Fdeayy adde (38 50 IS ) dilee AT
43 gay V) Ailia) Jacl & e aiall &y o)y LY Joaadl 138 2005 5l L cpaaall Jgliall @Bl e g UYL 450
R A
Aduall Glaladlll - dl
.@Ml‘ﬁ&“rét@}gﬁuj&hb;ﬂL'J.QJSL'.JJﬂstjumlﬁudﬂ1&L&@JMJiMiM@J‘L}B?J@Q@
L:Jl.a_.}.amj.‘lil_&

u)....diul:.xduaams,uljaj GﬁiJﬁJEJMHJJL&1dABJMIm

it -3

_);‘&:'—’ij .’J._ﬁﬁh{éjﬁ_)aiw‘d.ﬁdl.@y! .}33.3&3\5_5 Ju'a!‘){}” LL}LAL\‘A:{.JJ P &J_}Lﬂeﬁfﬂ‘ c.a.a_s.“ éﬁﬁkﬁ JJ:DL.A d_,u..a.“
Ly Gracadio Ji Go ale ige S Walae)s G o2 ol iy il s (8158 Sgdll yyseaill SIS e clldg Lgallae
_%&1.53)31 ohﬁhﬁiﬁﬁéwd_}jm

o

daddiall 3l gall - o

sadinall 335al) Josa Abad 8y Sl (353 Baaadll Clival gall 5 335l Clilhaie A8lS) addiall 3 gall aan 5 Of any
Lo G sall Al ) il sall e Lgiasa (B Ad g yae SIS 5 Al 53 dnbims 5l Anie 35l s 0585 O ans
JSli g elallg 5agally Adaslly il Aals (ha il oo el (35 gemga 3 sal JoaS Jglall Leasy 3 5 4
b Aeaniiall 3 36aY) 550 ) gall o gall DB ity Aigdl slaie) 5 eaigall A8 gas Uish e Lo S0y

N 0 o a3 piallly £l Cun e Jialiil aaea JSAl gy of Gan s Al Lalls A€L w:&rgu;‘gr

P\M?]n_}ﬁd‘ﬁ?‘).ﬂﬂﬂﬁﬁﬂb_)bﬂ &!m_)yw_‘n <

Page 7 of 14




:-I;\A_-nﬁu;l-ﬂ-“uﬂ"Jlﬂ&;l(-‘+"*°)?S“m H\ﬂo-JthSJJBdaldu)a‘meuﬂ o ok G dad B gl Alie Jlas
pS OV sk ((pamb — Gldaa ) e pilad) — gqu_ﬂi)ma@%;;@lgjwwuamﬂ!yﬂi&m|mgjww
(LAl (3 — AENAY Aidaial) ) il iy

dualdl) Lo g pid)

.

&y gllaall <l SLAAY) el ) g ABDkadl I3 il gleal) 43S aa Led Cilie a3 (90 a8 sally 2122500 3 g A0 Sldde) a5 o
S 0 5aT 9 \gaal ga o 55 5l Gl g1 il e £ g5 Y L yad W By ey 2 sall 035385 JB JHEa o any clgdle
daa) Sae g B cpo ) sall pe Gueatill Jglall o g e ) gall a3l W 5 53 5 gall o) gall

aladl el 5l (pan g oy gl el yy (pana eLESY) Cililaad Juand (ol b an Y Cumy ol gall 3y 68 Cililee

£ sl adiadl

A g1 pae s Jaall pand (i i g Jgliall 4 ghusa o () oS uigall A8 ga gl (AUS ON ()50 Lgaladin) o o ga A
Albles 5l ali of 050 Ledlasial o Y siacn Jolall 5805 Aillia 3l go 4l (ind ) a5 adl

ol ) ead e Jlae Y Alaa -

Ledlasinl of Lgadlials a 58 Lot (o il Al iy o pailal) Jalge e &5 giiall 3 gall 5 320001 Jlae Y dglea J5ed) e any
Sl mhaudl Jo 4l il Gl gall Ll il aid aillalia) dee J5ldl e g o uigall Clgaa o3 Bk 4diss e
i Yy comtigall Cilgaa il Gy Lalall Jolad) 435 e dslladdl 5 &Y a5 b 80 of Gigaa A Ly Jle™
ci il Gigall I g sa sl 90 Ada Sl Chal sally Wil @ i 3halie & JlaeY) e

clually jiall pda b

& 5 iy 4l o £ 5l e e da e 8 Glua oSW 1 i 6 ey e a st cJae I e 6 a ol JuaSi 5
L) Jlael 8 Lealiial a0 Y o ge 450 A1 3] pe cAEuLal)

478 gl e -
el yal J Walaie Y W dad Jolidl axly of (o cJlae ) JUeSinY LoD digall Jae) aren iy Jsliall a0
ol )Y (Sl 488 o e Jgaandl Jgliall o g @5 gall cliiall o3 o Al cilili A e J shoee Jliall 5 ola i
o3 e Addgiue o sliall i3 Y 5 Gl evigall &l pe ) ALY oY) U A5 JueY) Lede Lan

aigall Jae Y s e aadi Sl el 4l e o JaeY)

4y 49 sall Cilagaiil) (LG

Adludl g g all dadaily 2l -

adl Gkl o clialall Uamly o) 5530 @Y seally JE Jlaely gl Lad g pall dalail 281y amil) JEd e
Aala i cliaal gl on oy Aals lin ()5S Letie 5 Aedail) o2y Sl o1 YL Y padia SEall o Hdingy ¢ el pgm s
oigall Slgn 95 nsar sl Dy g el Lalail) AT Lo angar ol Jlae Y1 Gy g 5all A8 jal sl ddad pum ) Jaall
Al dple A Jal s Collip A5 Ol sad oL Gl (8 Lay Ay 5 el A8 jall 5 la) e i 43S Ca iy g el e
Jael il 5 gLyl y Lelibia) clialy 4ald LYl Gladtadly cllaally dadaddlly Gleall Jleef S, L oy

Ll Aalad) elem) aie by 51l o3 Al ) J5all s WS o uaigall (e dlaiel g dgiaall cilalidl culalaia cava €000

Al )y yall pglass illadaiia - s
LL!UU):L:\.H JLq.::.i_’ (Shop Drawings) w L:JJ l.lﬂ.a_,.u_) .Jb.c-b ,_]_513.&1‘ ‘a‘j.“‘h aL:.i}” d.;l)qj Jal&li u.n.u.a_;ﬂ! &
48] gall | puaigall g_:La_,u_,]1 PRTY ‘a.imt:.ud «Jazll C..nL:).: L_:bjl_,\_, L_Ll.l‘).llLﬁﬂj sl d51_}4uﬂ‘*i7~‘)ﬂds-!"-1)u=ﬂhl _yd!

sda 48 4..931}& QJ‘:’ J_,a.aaj'l 4__11_9_1.;....{1 JJLM.TH d&a.u_\j ¢alaic S J);S“ m.ajl i._ﬂ_)b\l“ _51 J_,_)All 4.1:/‘9..4.\ Lg_xu. ‘Jﬁ N,

daall g5 pal S bl w.}.q_dl 5 me

Page 8 of 14 S




;-jL'.I-HF'u:lleald‘SJL‘u.‘l(-i+rT°)‘hs-“ﬁB ?.a\ﬁnt#&P@&!Joﬁﬁjﬁﬂoaﬁdﬁb&?w\a&eh&d@i
S oV Jsk ((paml — Gl Ga pdladl — (Sag ) s ASu Ala g e L] £ g e (o ol 31 ) Jlas | 155 £ g pdia (e
: (W & s — ARG didaiall ) ) )

dualdl) Lo g pid)

S ¢ LY s A8 sl Sal sl - 2

A Jgall Aaduy (el e s 5 LSE gLl g A 5all Ll 30 Sl sall Dlpay S iy 5% J5lEal o3k
a5t Caags el Uls Jasll (58 Lesie i Leal) Aalal) elei) o Ll ) ISy Wi 3a i WIS (53 5kal) 3le ie a5k Liia
osigall (e Ao M Lgie e o085y JglEall o 58 SIS (Jlae ) 25 (3halia 3 54l 48 5a

N5 Al S Al e Jiss Jhe ) 60 lllie cua gLAYH Jalsall ol 5 salely Jits SIS J 1
PR EG N a3a] AL gl (il ga ayaa) c...a_gﬁ_g) diiaiag (Z\.tJn.—ﬁA _51) anl (:L'L.a!_;ln el yia 5,1l C_L_u\..a.n.l:ﬁ}qji Jalgall
ol Jlj.d\;s eyl (93 7 pia g ol gall Q}_ﬁ&p._\@_\._iw'lnh S i Caag g oGkl

% pall LDl Jlazl - 3

Ol o5 31 g pall 34y patll g laaall g Al 331 sall g sl Jlae Cizeldd o 3lle S Lisas S ip 3058 J st o ik

Ll alal ol

438 gall 3 Y 3aeci - o

(salia g A3 gall 3l gadll 3 ,UY ol jeSIL 4305 joae i el Lals lalga alhadiul JEdl Je o San YL asea
Lk clld 35 Jglaall Jad A850 5,0 saeel @Dysadll 038 w5 Al eaigal e cally ol Y ks Jla i cJaall
b Ly Agall 5 Uy Alas Jaedil 4 U1 el 5ol jalian el dddgese Jgall Jaady g cBaaiaall g pall dads (b3 ddadl]
Al Jgea¥) s 6 AY) il 3l 5 peiliall 5 cOUSY Sl

Laliadly Jslall a 3l LS calaio DU eaigall Lganasi z 4l (Shop Drawings) duluaill <ile su )l slacly Jsaall o 55
etigall ilaglai] G g5 Janl elgl aay adll 3] o ag A3 dia 311 8 il Alile ALy dlilia g A pall 5 UY1 ol o

,ATE8 g g

el 3l ks -
Gaohall (i a3 4 Saal) aglege (0S5 Quaigal) Waday Al GSLYI (G On e paladl ety J5Rd) &
Jazll s 4Sle EQJ}L..E (I.Lﬂc'i_‘a_)) S t:.&d._i_g_): Pp) SJLAQY‘ KRTT ‘ji:L!.a dPJ ly e _}_5_)41‘ :\S_):\ 4y

s LEY) 0 ;g

s all al

G Ciay o (sgingg o Saall Sl e g da i alid g ety Jolall a st ¢ el adi 68 F )6 e Cpe el DA
) Giohll s ol gl 8L IS, (L - AEY) 5 A ) cliaiall - Ay el cleUadll - A ghll Cuuliall ) Gkl
bl g Jaall (33585 ol gall 3y 539 Sl il geali yeg ABgall Jlae Wy agadll Jlaely Jaad) ddas apaiy (( GY Y il 50
eliall Ga¥ 5 Aadld) Aad 55 gall Jasua Al IS ¢ Ailiaal g 5 pall Jal el sl 45yl s Jeaial) a3

8 pal il Aailall clgall ol Al (I g g plall inll 00 oy 685 Al 50 aadiy Siall 285 50 )15 e el A 5k LS
Oad 4y all Janall s 1498 Al £ a8 Al ()93 (e (1) Balall AlSaY Uida alS Sllig £ o piall dagll (500 Jla
s T i G.

A sl apealls o s228) (Hoall saily peadll adsdy Clagasall GS5 g Chuag ) E ‘_t.—’deﬂ". )Uﬂl‘ & el-J
fa_,i.:‘g.l:.u.nds.‘..l_g ce LI t_:blhau.oi_,_),...nll d.u_;.uu.alaj! _\.1.\.“_1 I._l‘,uﬂ.n_}ﬁL&S‘_Lﬂﬂ.n ;._L\l'l
d.bu;dham;,i o.J.l:;.qi_:L!j'l‘_,,_'nwmﬁ.qﬂLe.umjx_iLajui al&Q\SLu_\:u.:d_ghd'l ;

nJ].J.:J i Lg.ﬂ'l_,

;. . ..
Page 9 of 14 ‘




‘JQJ‘}@'IMAJJM(‘+\‘TQ)?SMM F\Gutﬂ&“&d&idwﬁ\)rﬂﬂaaJl:ﬂi—l}.ababmh‘tﬂdﬁdmi
éOVM(M—Q@J@ﬁwl ‘E,S.UJJ.“)uhﬁuﬂm_,ﬁ_uuitjﬁmwud)diwlM\me‘gﬂw
: (WA 3y — AR Aldaiall ) )y

daldl) Ja g i)

el ) i 8 alE g JS e Adin 00 e v L Al e g Al (3a
P sy A pedl) )l - o
gl Jinay (unigall 4apals oy Jlee W) o085 o ) ((Apad ) 43 ¥ 2o 5448 )5 A £) 2ae alliy alaely J ) a5
D) el g e sl IS Lipglly il 5 5l Aajlia Bas sl
poaiall el A Adalsy) g sdaiall Jlee Yl aras -
dalledd Jsliad) das 5 ol el as (235 ) sl Dl 5 el Jeall ali j ae 4 JEally 5280 Jlae Yl pa8 -
. aaldll 1as
. ool dlaed 5 M JSLEe ol i 6l -
sl Gl sl @l 5 dpalis -
dandl Gaiy Claedl gl -
cBasal) a5 o sall o R A B -
A M G My gl Ay g itcll Alaall -
Sl pedll Jaalldas -
cJlee U el galipall Cuaas -
Dl (e 0205 o) Lo Jpmen] gl Jail 3 5 A1 8 gigll) jpually & -
Sfeh el axe s Gy ks paliing OS ae adindl 4 ellls due sl) D GE I AL of e
ol s ade Alls Bagia Yeors dlieg o gl oyl anadane Ala dadia Veeon dal 2

g s oall (Sl @l -

& s pdall a8 e gt ma ) () (,41.4:.,._]55.41 sy (udigall Ji (g Jlee Wl ALl jlaal 8aled g U e Lagy T DA B
3 el Jleel @Blaw &Sy 5l pey (Maintenance and Operation Mannuals) dbuall A ae Jilgil
AS a5 ¢ 5 pdall iy A8 33 ) 50 Jeel Al Clileay Ailuaiill As Built Drawings il cawa il gu
- osdigall Ji (g Lgale 438 gall 5 Lgiaal yal Guaigall Lo (3815 () A5 Hhally 5 dalaie Cililey ilagus I g L) 020
LYy Joliall Jilas g sadina JslEdl e Lluaill Ag Built Drawings 3l cava Cila syl i &l Cogus

ol 8 e dpad g 4 55 g (O) palad a5 DoY) 2k Al g 0 (381l g S 5 iyl uaigall (g Slaie U
Jueel G plall Jpaliy ouim jall Uaill g Jagladill Jaliig o sl jualic § Juee ! auas cila gl o3 e i of o daesa
Y Gall 4 ol e alitial) ae leaded b ) o o2 & L lgds (g LS g Sl LS g (3 pall g iy pucail)

. gaodall e 4yl Akl e dla

el g ddl e o5 gall  guall dlae) -2
meiﬁ&mﬂ\ daag ;m‘mﬁ&aw%hﬂlﬁumiﬁyﬁJjﬁa}P{S J\mbMJJJMJJUA\Q_}L
ﬁﬂ!‘;mds(@m\‘ ?.s.\..u?.u.u‘_}...;.\i.di By cualia i 5 ypa YO ..r‘-‘" daag Lu,a.u{;m.u LQJJAJ &dr::‘:\:.

Page 10 of 14




J\A_J!;Hﬂﬂ1&lﬂJJng(1+VTﬂ)aSJ|m ?.a\ﬂoo #@JJ'AJQHWJQJ?AGtt Jhﬁl.ljﬂhamh‘hl.\ﬁdhﬁ!
aS oV Jsha ((panl — (e G pdilall — ‘_,S.u_g‘)li)ub@ﬂm39Mlejwwuaiﬂ|M1M!meUm
(L) (3 e — 450 Ahaiall ) il )

daldld) Ja gyl

s 5l a5 danll i a3 e a8l T S a0 g 1 o Lyl e 5 co el 58 pa Gaaigall L)) Jacaiie
osall sebs o (bl ping ae Catlaail e g gl g )l e s o any g

Jeall calia aul @
oedigall asl @
Jglidl al o
Sosallal, e

Sosall iy pady aay e
5y guall 24l Fuliy il

Oy oliall [aliiiall an leadll aa g g pdall JalS eledil (ual (Caslagdl ) Jmm.m”_an(ujyﬂyimjﬁj
U ;;.hm.dijj}mlxmmu_1.ua_péyn__@us‘&J};Aighaﬂiw@mdu&w G pall oy
gl (ya Apuse 438 a3 ¥) 2o Y Sy 000
gooiall BisE 1 Laals
Lisllae @y 5Sud Ayiluca) 4S5 (ol (50 9 A sl oY) 5 an 4ol o sllaall gadll iy 2l 5 53 5ill ) poall CiDI,
lle Lainge Al 52 il ) sualls) sad( (el seailly AilEAR ala) joy SLalS g5 0l 31 Tila slae) J4Ed1
Gl g guad &y gllaal) il
LIS g g kel (ghlia y peat calall il Cung Je Y1 A8S (e oleiYl g ol gall aDi) (e il gl 556 560
oo lells parhy f 5 o8 1 ol Aala y Sl g gl RS 5 ADSa g Gl qngy Als LY Jasdl ey J suilly
Bosa el S Ay Jlee Yl elgl any a8l gall 038 ki gesi Wiy ¢ pa¥1 a3 13) Lead) & sl Jlee 1 2 o) a
Clhaga gl G5 cile (e i ¥oade bl Sy o ekl Jel JlelY (Animation) Soa sase dae) e il
(osigal) allay Lain i @ 5 el SEY) LY pn ShalS G gl il by ¢l R e Jaall e U8 o sally

aisall £DA) 5 £ 5 pdall £lgd] : Lualu

Ul die olgiY) ol dae ol aaled U8 adgall Cadatty aghy o5 Jlee W) Ao clilae 440 A3 ass o 5 gt Jslidl)
Caalaiy 801 1 ) gall g Aipell el AL JSall sty coalaic)y eaigall Claglei] Bula Sl Lealadinly LU &8 5a
u.:.hm;_l_gl.uﬂdns.ul.ass@éi&@ijwwiuwhﬂn;ﬂmf\dﬁim}” h.;]lu.al:;;...nﬂ\_lnc?uy_stcd}ah
Al daie) 5 uaigall Cilagded Cuua 4% gy alidy (o a8 gall oty J gaall Cudeis Cudip 35kl p ga

Sl A gadi s lals

Sl el el il B Lgie adall Ao g a8 gally Uled 23085 o Lal Uy Aulial) culiaSl il o Jae SEall 13
2 9 5 pilal) CallSall 4818 ALals Jgliall e dadiall el ety cdigdl e daiaall LSl Al dis gl JlacY) o gad
sets DY Joliall Ledaaty (Al Jgliall g a3l of it o Ll diall Silatin e sl 83 Jleel (g Alaliiy 55200l
e sil Calidiay a gu sl 5 Cliaall s Clinalill 5 il juall ZES Loud Loy diall Colaicay 53 ) gl da gyl 5 Cilial gall G g Jlac Y
A Al paliall Sl 038 (hania (e g ¢ ()8l gk I

ieailly alae Y Ailss
CIAYY ol saly gl slims GLISE y cpelal ik ghnal) el a0 S AS gl y haey) 3 DA
Al Laliad) Juae ¥y cadin ) jiall JleeSU a2 5 Lea jla 5 jeme Jala o5 il jlaa) (o 18 £ 24 A\
S5 il uaigall 5 Al a5 Jgliall S gty oLl 5 ¢ Asall Jlee) Al ¢ 4l ‘u—"ﬂ-f[ Gfidaes (i o
Jans Sagady ety cYLai) cualiy (2l 558 )l il aY) Al g digh tedd o pall Sl M\J_Ay Dosh cadss, o -
olsally 25 58l e i ysl 5 o3l Gaaliy iy el LSy A (50 Jidil Clase Jidly Saend Q'-‘-‘%U *F,é;ﬂ_sfr\‘ h“_ "

Page 11 of 14




‘J@m;mxm,Juq(1+rvo)eﬁ1m pa o JBAS g JAIN (e A Jaa 00 kb G pa bad B pule Alie Jles
aS OV by (ol — Gludaay O el — (g ) oa ASu Al g pLL) £ g pa G (ol A ) s 3 g pia (aida
: (W (3 — AR dBkaiall ) Iy

dalal) b g i)

el ol Aallas i) ga A0 laaiol A Jaii L ¢ oAl Gl Sagatll DS, JEBYI Jila,  cilanadl Jiy cole<ll
Lapaaill Slliall 5 Glagu il dae] 5 Gliial gally Baasall & 5 phall GEY Gy dlae) A5 ca gy (0 gty Lag
L yally gal¥l Jueely dygllaall Clival all g o SYI yigis «(Workshop Drawings) aluaiill 4 sl cila su ) s
Slanally Jordall laaa g Jlead) Sy o3y SIS At pall clasal A 5y ol A ey, £ g il 558 Jlsh

el slaiel 5 uaigall 438 gay e (IS Lo ) 1 sall 2le)

cLinyl aals -

L) 4aliy iy jaally Jull 43K, lazall s o gall 5 Alleall (aals 4815 Jadiy Lyl CallSs A e Jgie Jglaall
Ji AalSHy ARl @l cilgall collianal 8y AaE leadl) dgles CallSi g cleia el amy Ll 3 g A gall D gaill
play Jslall e dediall 5agall ddad lillaie 3aadl o ble Sy Abiudl Jalaall i adgall Jasay Ciligall Hlis) 5 ol sall
aaenl oLy A Hland Jilad ae ddlia) Jaalii sl e Lol Jsliadl (ps€uny 13 gl 53 5all plad (e Laalaie
DAl o Guatgall allay Leiia 205 S ) g 5351 511 3 sl

uw‘sﬁdhuyivcmnjch‘ﬂ:\ﬂﬁ_c
&)l Oa 1)lie) iy ladall laall 358 JMA Hedai ) Cgaed) Z3le 5 230a) Jel CillSE A8 e J ghuse JglEal)
(Obanall 358 A 4 gllaall jad) adal g Colanall § duaadiall Alleall s o pall A80S5 Sl Sl jaue iiay g ¢ SIALY) 2DELY)

Lﬁﬁi ;.1;:.1153 i
Al Jlee Y0 Al agis e g J gruse Jlial)
) clglatal (85 AlaCdl Jlee Y g ol gall ) jlia) @
sl udety o pall Ay oy Sl A 3) el o
(gl sl Garigall (ga dim i pall) Lildadll e o gad) Jlagiad s Wgiadl je Sl dallas o
el S5Y 8 3 Jendl ol dxaal) p g desdl s sl GadSS A o
(Jandl 3500 L 5O oy sleaill g il g A jall sl s CRSE) el e Sliuia g Cilaga s Sl @
Al clilezll jlaainl 46l o
A cileaall g 38yl Ales @
AN Jeadl 353 (As built) il cova Cla syl slac] @
el dag pds o adde (i Lal 5 Lo il A8SH Cpaldl) all sy

Abal 3..\.4;-L'|.n]j
el Al sae DA il 8 L) JlaeY) paes slad) 5 ity J 5l o 3,
4 Laiuy) JleY) e Jstiall cilal 33 —; lawds

O ALYl sadl JOa Aell o Unu) il ady Jgliall Jaaty Bladll 300 e Jlee¥) R sae 3ol s & -
JJLN!MJPCM;JB‘;J (P

Page 12 of 14




s ‘L..E]A_MFL:\:M-“&-LAJJM(‘+VT°)PS-“$ e—n’l‘!- _)hﬁ&.';JJLaldAde‘)hJHﬂ~~Jhél—ljﬂ]ﬂ&b”uh&.ll.lﬁd\-ﬂﬁi
aS oV sk ((panl — Gllay (e pdilall — us.u_,J.H)mu@@aj;m!&‘g}uwuglﬂlﬂdldummg‘;,uuma
- (Ll (3 — ASNAY) ABlaiall ) il )
dualdl) Ja g )

\ a8,
£ 5 iall da U Sfarall e SaY) asd) 2() ) aB) 2dgal
20y ¥) £ gociall 35ds G 2y o) B Jaally 7y 09 V49 A Apalll) sl gal) e (1) aB) 2k 35 Le B
Lgal 28l 72 puail) g Sainall a3 greallpull Wik 3 ) glf uldnal) 3 pilaa g Adslaa

dasl) oaxall £ 5 Aid) g sl
Lo B Y A 4 Sla gl 4938 je dile A Jall ddaas
Clsin ¥ e e 3 Y o e dllay gl sanaa dclu / (4 sy
(-] tﬂ“
\ 8 3adinall Cilgall dal e o jilas oaled Jlall 22d o e 1
! s
IS o yilaall Gaaaty aainall a3l gealisall g i & el (22501
Q i) i
\ Ji}admi_a
Y Lla ol 3y
v Sy on e Y z 58 ol 4l
Y &8 | et ol
\ _)3_9-‘ t_l_ua) LB'—"«_}HH
0 sainall Aol i (s
_ 4a ) g sall AaSludl adad &l gal g Cilaga
gl
\ sl gl il
Y (Ol Vo oo JB Y das sl i ) sl e 5a
Y BRSBTS Y Jlac
) 1 DA e (325 2)
) 2y e sl
A 5 s Allay sl aaa D8 4 e
v 28
A QA e
¥ slae Sl
A.Jy’L—lMULxJ i\\\\ 3 'u"l it Ay ) RE) .
" s e 23 Y 3 ) 2 ) a5l et ! e
Sl i © e
- = S . (225 0)
¥ o e adlag g apaa Gl VY a0 (Bad s daa Gl ol
Slsis @ Ge o pwe u Y
Y AiSay 3530 o21) Ul

Page 13 of 14




‘a_‘ilqdi;Ugdli.La‘;JM(1+1'10)‘sﬂ1m FORED oﬂlﬁw@d&!duﬁﬁJ‘aﬂﬁllﬂuﬁhamuhlmwl
ééVdﬁhﬁ(M—o@J@ﬁu'r éujﬂl)bh@%dj;@iijwwiﬂiwﬂﬂd&lma_g}uw
(Ll 3y — AR Alkaial) ) ) i)

dualal) L g i)

-1 oY) L A8 AN A glaall Y5 Cilanally (oSS i J4dl Lo o

i) ol gt JS 220 g lgndgaiy Banall dislagy g g0 -

Al s 5 adall diu g Banall B8 -

L JsEd Jae Adaad Ty o gally diliaall gel iy cilanall aal i) a8 gl ) -

Sl Jgan 6 g o Gurigall 4 jaay o8 gall oDl )58 A8y LgTiB g0 Slanall 0Y) aall yaai ahy -
i Ldladi) o olanall o3 e B gy uaigall By Jstiall o5k uaigal) o303y Lag (i) gealipdls
i Y 5 Jlee ) JLeSiuY 45 55 o W)y 8 AL} (o a0 Clana 4 jlaa) 5 oY) aall e Waae B34 )
il O g s V) sall (g0 B3 ol 2505

gt s s je JS 205 2 001 Cilawall a1 2all b 5 dey W) £ g il (B Jaally Fland) Y -
agia Ve ilie aad B odlel ela LS ilanall oW1 aadl i gy il ol 5l aae Al 8y a3
Glageadll Al 823Y 5 Baal 5ll Baaall 88 3 ali gy S (o Ao i AaiS (e Y Lalh 4gia i)
el 2 ge o 5alE Jla (A Sall s gay 5558 aslel 51 (g Jslidll

Y a8 .3 U
Jul i 3 ( V)b pga

&b 83 pdll & g - o
daill g g sill B AliLea o
Lica¥in ) anl e Y
.0 \ il iSall pae 3
Lo \ sagall v yiae i
YEWA I \ 408 ol A3 pae &
Ol gl © ) 8% udiga R
il gias © ) At dnayp lyhdi pudige T
Gl gis © Y 3 ga 8/ 285 ) pe o
Gl i © ) OlieS Caula A
il g © Y ijsredad i 9
Sl Y Y e Ve

g ksl (3 ,kl

oo M eyl 5 Joall Colablaial 88 5 SlLall 481 gy oY1 aal) Cuaigall 22y -

Al jie (0 godall e aalg ate Jia B e (e Y b 4ds Gl ) Adia Ve adie aad Al Gay -
Jandl 3358 (L Oe sl 22158 pae s (8 U gia aiiS Lagy (e Y b dia Dlesed ) 4gia 000 aliay (uaigal)
JLA:—Y‘ .3_.‘1.1..13 oe n_);u JL:, ‘_.i.ﬁ Jaxll s gy 3_)_)3.«.“ ‘JLAEJ'::.“ ) JJM! Qu}aﬂi t'i?l:i ‘;5.::1-‘!‘5

Page 14 of 14




