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Marshall Method of Mix Design

Table °.¥ Minimum Percent voids in mineral aggregate (VMA)

Minimum VMA. Percent

Nominal Maximum Particle size (!, ¥)

Design Air voids percent

(AASHTO M5 ).

retain more than '+ percent.

values between those listed.
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VAA N°1 1 Y, YY.0 Yroe
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C- ¥IA Ve o Yo . Y1,
'Y, e WK 'Y, Ve . Vo,
14, LT 'Y, VE. Ve,
Yo Ve VAL VY. Y.
V.. 1.0 Yo K 'Y
° Y. q.0 fe.0 11,0
Y Y.° 4.0 Veoas Woooo ]
'\. Standard specification for wire cloth sieves for testing purposes,

Y. The nominal maximum particle size is one sixe larger than the first sieve to

Y. Interpolate minimum voids in the mineral aggregate (VMA) for design air void
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CONCRETE WORKS (Additional Specifications)

These additional specifications are complementary for the arabjc s pecifications related to concrete works
shown in this volume and shall be read in conjunction with them.

MATERIALS
' FINE AGGREGATES

.V Fine concrete aggregates shall conform to AASHTO MY and shall consist of natural

Y% to V% passing +.\° mm sieve. It shall not contain harmful materjajs such as iron
pyrites, coal, mica, shale or similar laminated materiajs such as flat and elongated
particles or any materials which my attack the reinforcement in such 5 form or in
sufficient quantity as to adversely affect the strength, durability and texture of the

NAN. . ¢
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- The finc aggicgate shall be wel| graded from fine to coarse and sha]l meet the
grading requirements shown in table 1 v )

Table 1.v 3, REQUIREMENTS FOR GRADATION OF FINE AGGREGATE

Sieve designation

Percentage by weight
Passing sieve

The fineness modulus of fi

f1€ aggregate shall not be Jegs than Y.£ nor more than T,

"L Sodium or magnesium

sulfate soundness AASHTO TVvee: ;g
respectively.

"Y' Sodium Or magnesium sulfate soundness AASHTO TYet: 0 cycles: may 1%,
respectively.

1% loss

TY

Abrasion, in accordance with AASHTO Tt Max Y% Joss.

Content of clay lumps and friaple particles A

ASHTO TYVY_AY. max 1% by weight.
V.2 Soft fragments and shale AASHTO MA«: max o9y by weight.

P Vo
%
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v

Y1 Flakiness index, BSA)Y: ¥.9 max. Elongation index, BS AVY: .04 max.
- T.¥ Coaland Lignite, AASHTO TVVF-AY: + 004 max
Y.A  The grading of coarse aggregate shall comply with AASHTO M¢ Y.

¥.%  The coarse concrete aggregate, when tested accordin gto AASHTO TYY, shall meet the

following gradation requirements and shall be graded within the limits stated in Table
YA,

Table Y.3.: LIMITS OF GRADATION FOR COARSE AGGREGATES

" Percent Passing by Weight for
mm Grading | Grading Grading Grading Grading

I I 11 v
L I TN R :
o - [ .. ‘ B -
°v | 440 | e T, _
Tve. ] - [ - | e B
Yo . ' T._ 0o ] To_v | - qe.V. .
V.| - j - Yo.v -
o | Ny | Voov - Yo_1.
0 r - ' - AT ot -
e e e s T
AT P S B B
AL N N B N R N e

Y.V« The type of grading for coarse concrete aggregates shall depend on the maximum

size of aggregate, which shall not be larger than one-fifth (¥/°) of the narrowest
dimension between sides of forms, nor larger than two-thirds (Y/Y) of the minimum
clear spacing between reinforcing bars, which ever is least.

.9V Before batching, all types of coarse aggregate shall be separated into fractions
having uniform grading as determined by the Engineer.

YY  However, the number of fractions and their gradings shall be fixed on the basis of
the maximum size of the aggregates in the cement concrete as proposed below:

- For fractions up to V-1/¢" between Y/A" ang Y/¢"
(V. ¢ mm) (1.2—14.« mm)
- for fractions up 1-1/Y" to v between Y/£" and 1. /¢
(TV_O-VB mm) (H,-T‘\_o mm)
COMBINED AGGREGATES
LA Combined aggregate is composed of a mixture of coarse aggregates and fine
aggregates. They shall be used only in proportions with the prior approval of the
Engineer.
vy In no case shall materials passing the No, Y. . (*.+V® mm) sieve exceed ™% by

weight of the combined aggregate.
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Sieve
Size
“'FT
Y y/¢n

v
v/en
VY
Y/A"

Changes from one gradation to another shall not pe made during the progress of
work, unless approved by the Engineer.

requirements of the Specifications, since the grading of each fractign ultimately
remains the sole responsibility of the Contractor.

Table ¥.¥.\: LIMITS OF GRADATION FOR COMBINED AGGREGATES

Percent Passing by Weight for - I

Grading Grading | Grading ' Grao’iﬁg f Grading
{ 2 1 ¥

e
—

e
-1
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The use of any material added to the concrete mix shai] be approved by the Engineer.
The Contractor shall submit certificates indicating that the material to be furnished
meets all of the requirements indicated below.

approved.
Pozzolanic admixtures shall be fly ash or raw or calcined natura] pozzolans meeting

the requirements of ASTM C M4 with the exception of loss of ignition, where the
maximum should be less than %.

Lor /e



Air—entraining admixtures shall meet the requirements of ASTM C Y1. and shall pe
added to the mixer in the amount necessary to produce the specified air content. The
air-entrainment agent and the water reducer admixture shal] be compatible.

Water-reducing, set controlling admixtures shall meet the requirements of ASTM C
€3¢, Type A, water reducing or Type D, water-reducing and retarding.  Water-
reducing admixtures shall be added at the mixer separately from air-entraining -
admixtures in accordance with the manufacturer's printed instructions,

°. PLASTICISER

o

Concrete for use in certain construction shall contain an approved Superplasticising
agent, when so directed by the Engineer. The superplasticiser shall be stored and used
strictly in accordance with the manufacturer’s - instructions and muyst be fully
compatible with all proposed concrate mix constituents, The optimum dosage of the
additive shall be determined by site and laboratory trails to the Engineer’s approval,
The Contractor shall submit to the Engineer full details of his proposed mix design
which must ensure that the minimum strength requirements as specified for the
paiticular use of the concrete are achieved. Only when the Engineer has approved the
proposed mix design may such a mix be used in ful] compliance with the
Specifications.

The Contractor’s mixing and transporting plant shall be so designed that accurate
metering of the superplasticising agent is possible and so that the additive may be
introduced immediately before placing.

. CONCRETE STRENGTH REQUIREMENTS

1)

Desien Mives

Mixes for the classes of concrete shown in Table %3\ shall be designed by the
Contractor according to ACI recommendations, regulations and methods and to be
submitted for approval when specified for use in any part of the Works. The quantity
of water used shall not exceed that required to produce a concrete with sufficient
workability to be placed and vibrated in the particular locations required. Unless
otherwise approved by the Engineer, the mix designs shall be on the basis of
continuously graded aggregates and all mix designs shall be submitted to the Engineer
for approval.

Table 1.).\: CONCRETE CLASS AND MINIMUM REQUIRED STRENGTH
Class of Concrete Cylinder Works Equivalent Maximum Size of Minimum
Strength@) YA Works Cube Aggregate mm  Cement Content
days Keg/em" Strength@ YA Kg/m"
days Kg/cm'
VYe/Yo Vi Ve Yo Y. T
FRVAL VE. VA Yo fo.
W W Yy, 1 Y¥o
ARRYZN Y. Y. o T
YV./Ye Yy, Y. Yo Yo
YA./Y. Yy, Y1, Y. TYo
You/Y. Yo. Y. Y Yo,
Yo.u/v. Yo. ' e Yo.
'l"l-;'T- Y. ) TAD Y. Vo
IR EVA i, ‘o, Y. (Yo
_.___H______________._________._._________._ .
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1.¥

Design Compressive Strenoth

The required compressive design strength of the group of six test cylinders at YA days
shall be at least (f + ).%¢ ) N/mmY, where s=standard deviation calculated of the
group and F = specified compressive strength. For the design mix however a minimum
value of £ N/mmY for s is to be adopted. The test results should further be of such

consistency that the actuals of the group is less than V.2 N/mmY or according to table
AT

Table 1.1.¥: DESIGN STRENGTH AND PRELIMINARY TEST

Class of Cylinder Equivalent
Concrete Strength Cube Strength
(kg/em’) (kg/em")
V\./Yo X2 Y.
Viu/ve Y1, .
W/, Ye T
\SRYLR Y4, ™
Y\./ve Y4, .
AR Ya. .
You/x. rve e
Yo/ Tve £
SEYAT Yo £4.
AREVAR £t oe.,

1Ly Samples Curing

170

1Ty

MAN. . 1
Mowasafar Faneya-=

The cylinders (or cubes) shall be cured in the same manner and environment as the
members they represent. The cylinder (or cube) strength shall be accepted as
complying with the specified requirement for work cylinder (or cube) strength as
shown in Table 1.

Control tests

- Alr content tests should be made often enough at the point of delivery to
ensure proper air content, particularly if temperature and aggregate grading
change,

- The number of strength tests made wili depend on the job specifications and
the occurrence of variations

Strength tests on each class of concrete placed each day shall be taken not jess
than once a day, nor less than once for each Y« mY of concrete, nor less thap
once for each ¢+« sq.ft of surface area for slabs or walls (ACI MVA). The
average strength of three cylinders is required for each test. Additional
specimens may be required where hi gh strength concrete is involved or where
structural requirements are critical. The specimens shall be laboratory cured.
Specification may require that additional specimens be made and field cured,
as nearly as practical, in the same manner as the concrete in the structure,

, V¥ /rA
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- Additional groups of test cylinders may be required at the start of the concrete
works and when the aggregate sourse of characteristics, or the mix design is

changed.

- The six test cylinders mentioned above shall be used for the YA-days test, and
additional test cylinders may be prepared for the Y-days test. When a
satisfactory relationship between the V-days and the YA-days strength has been
established and approved, the V-days results may be used as an indication of
the YA-days strength.

- The compressive strength of the field-made test specimen, tested at the end of
VA days, can be considered satisfactory if the averages of all sets of three
consecutive strength tests equal or exceed the specified YA days strength.
(Refer to the plans)

- The V-days strength results shall not be less than Y +% of the required YA days
strength, but these test results will not replace the results of the YA days test.

- If these strength criteria are not met, and if the structural adequacy remains ip
doubt, the Engineer may order tests on cores drilled from the area in question,
in accordance with ASTM C ¢ Y, or he may order load tests or take other action
appropriate to the circumstances.

- If cores are drilled and tested for compressive strength, the concrete will be
considered structurally adequate, if the average of T cores is at least A°% and
no single core has a strength of less than Y% of the strength specified under
(b) hereof.

NAN . £
Mowasafut Faneya-»

/7 VoY /v



(_}.L!JLAA” (}Qﬁ}

bolaadl el JLad]

NAN. . ¢

-
Mowasafar Foneya -+ Vaor /e,
LA



Sl daladf clialy gy Ay

Ol B8 okl 5 n a3yt el i il sttt o5 .
AL it 8 S 08y L Rl oy NS 2 0555

;__;JL:_'I! _):ga.“ _i'
el Aty sde e Juy iSLas 13 Perrés syl L')!_).‘.‘Q_H_, u_ﬂ_laﬂ (_l-ﬂ.l.:.u.é {1;.1" el OS2 Ui (SN
Bl o e 3 s o i s P n

st ;Jngiuuiayc,s@%ﬂﬁglﬁ%a@ﬂ Slealll sy 3 waldl gl Ul
_wilﬁiJa.Lmujlwgbmaxoagi.w

Sl saall
o in ol pnl dga o5 G ¢ Ladiine oyl g 5 gl Urady "G gl gl Claly
{;,Jssl;,lj‘Qiﬂmﬁcdﬁ@mfuﬂwaLs_}_,‘"l_,mL,_).:chd_,Lu_l;i_xm
oo LS ey il LI e, 2Ll Leal i i dually Slala iy sl il b Ll i,
M Y el i, Jiy g

sl saall g
G ot dlabiad 4L iy O sy sl il Isadall Gaall alai e Glea o8
e Jebl 1 oy Y ol bl iy e L] Mals ol ok S ol o
M e
L yall o ga 0S5 ol ﬁa‘.ua.nm_az@mﬁgugbyigﬁ& OS5 ol aay LS
Al e e oy 3 caas sl st e st ol e lml da L,

Lo lail casag e Lgeall s baadly gl vy A

R S Ml s ey ) o ey Clesl Dy e S & e il s
e TR B R DU :sgjssjagmua)_;‘,:;duﬁnc&ngqﬁ o gzl ans
Como Lyl e ilS e Be slecll dlad &l y Juasyl @;alyl-,juﬂd_,s%&_,y@du@
Ayl demé,;,';yg_a.s_Ju_aji s pm gy o e ‘1_:_,}4115;}@:_,“5_,11;@‘_15@43

Sl i EDE il gl s S, 8B Y of ey,

sl as gl el Yoy o1 5
;-,,izg:__mauu-_,i_ﬂeiymds;&,jm&_ﬁé@ymwﬂm@w@@w1 laxiu
S (Vo) st e i (flase S G v Y ol s i s ) O dnda
ARV e e e asuqisJuz.Qésm@yn Jua¥) il g (55 ccllanall

(s VLS Y 5 Dl e GiS oo Sl il e,
Salll e e e U9 sty L o2 oy Lyl jlany il 500,
Ll Ly Leal ) Jlasl sy ol by Y e et e 0L OS

Ol (555 g 0 élly

Ot e Juasyl &l pag Laaidl L gl Uase ol ey

seall Gally Ul Yoy_1 sl
ol 0585y Wl ien oy iy A e, e, el ol o in
Aeaddl s aall La bl I L2 o

O OiSlane G Sl B8 54y ol O o il Slaadf Lo BA Y O sy

Lf.:|_):u._1...u é:l_’!i Basl g dgaly t

NAN, . ¢
Mowasafer Fanepa-+ Vol /ey

.
/



aJ..x|,L_}.L.:_pJ:.L_J10JL-_-;J[4H.)LC.tu_xaut‘lmJ_s_u;__J ..'l: P | (_v.u_hs lm_,.a:—ul_ﬂé-}:ﬁ&_:y
JLr_..uS”(r,Jn.JL:_)S_;lk_L:"Y\ és._;\'_,("l_)_:_;_._—;) T o Wl dadbuuiﬂmb“w@y P (]

dned d.-b Y "EL_'LcJ “LJJLLA —L:L—a L...:u:_a] ‘LJJA'“ La.]'y' C.q.al e ‘-_J_,SJ
SMMiels e

-i_ml_'s.a.!l_j(_hs_“-{.i.s_)_': LIS i IV VIR

(_).n.-\qg..a.ir Clagledl paaliail] LE N g oL sl LY ¢ Ll &1 IJF‘J.A{_;SJ uLLq.S_ll--u::._
ol e J;u:n_h.%uw_J“@m,_q,myn,b.‘_s,,. ;u.;x_ynm}a.«_ﬂm
{lﬂLﬁJiJ—led&d“u{)}]i .J'JAPLLA.‘:.JJJJ.I el [ um,a._‘_,tlm.nh]ﬁé.n_a ..\_JI_,]!Lg_.i_)s')’l_)x.;,di

Ll l_agauh)ﬂum!_,d"hs}du.i ?JLLA.&J.A;.J

Lissa s ot gty y o,

"'..M.\.-i:"'-a..uauauull'Lg.n.cu.,ru-aJ_;‘U_)J:uJL!P_MJLJhJJSI&,;LmuaLoJL\aJFL_LaJJ
::.DLM\,”d%&s@uﬁquadaa_}'ié_nlywjmju]baﬂ‘ ‘-__1‘):3.;._..1|_)g§d!;‘\.|
L,_,S.\JIJ‘JL'}JY‘LbLgS*’\._u.‘Jlu%ldlwd@w1&'qafbﬁu1yumiJ_,_-;_;Y-LA[}'I

glmﬂqﬁﬁief}dlsnm

pelatl] i St S Tl YL, L e Sl O I 8 S i ey

..\1J4.Ii ‘_1....I.I _}s___" ! I{,v.\:_“ 1.\.‘._1 .J__)l_,.ll dJ[JﬂY J—u.“ L)aLm! U_I.: e_).!la..l l—L.ulA.J; tt)u-li.._aji [t A
ol ngJ:Janj] -._ILL.n!nJ.h“LﬁJL,-ﬂ.T_H 13s 3wl _,Ll.au.u;thdi —-J]J

Pl Ol Ly dale by hg v o,

Ll oy 2 oo L] i oLyl qswld\hallf-i}\ll_ﬂ_ml_}f.uaﬁd‘ S aLayy
rs...lIl ul_).a. :L.n_ﬂ—:t:kdl.dl
by A WL Ly A e Dl loall (& Gkl g Sl e pedll i Lis
Tk LS il o3a OS5 ol aall _ﬁ.sdhmupu‘ ,:!_u_}-):\.“_‘r,'::.d_“rs_}cu.u.w1
R e b | pl—.l]h.hlll Ul_}l?-
G el sy hadl MR (10 Ot laall Gl ) e dgr SR
-‘.JJL&JL:‘:.:..J”JIJ_:;

(s.)Q_uma)g@i_;c_.&m_,lﬁdﬁmw(\ ) e Caey Sl el v 29y
S0l G el iy iyl Gl las (e .;Jmlucm)1wm_=.i"'_;_,‘”1_,mu
i . 4_.\:“,\;19_»41_4#;_%1 2
el () 2y s uJL;LuJUL;)_,la_LinLAL'*|H_-.(L.)J14:._I1J1J_J,¢5Lumdﬁ

l;HJ_ﬂ_h‘_IILLIJ :Lu,_'}’] u|)_a.1.al% o) q-:LJL r-l-Lul.a_-.JHu‘Jl:._u.!:u._: =
G

L&MUJLS_)_S[CMW_;_.:_JIJ._-\JG] ailly My ;mM‘&'ﬁL'SJLdlU|;qﬂiaLuiu,
cﬁ)““u—l"“?JLr,JJSJLmJ&aJJJL‘H’JE‘A“ s ASLeadl jai gate
_):.4.:.]1 'uJUJUJJJ4Y'd4_J1_ng_AJJL ;».l'x.:._,JL_J_)_mkﬂ

c‘z‘-‘nuﬁg -El&i;\ﬂ s L'}_.'x.qji »_:_}s.n_;.li "Lalog ”G,-Llu Slleadl e L"__:._; ;_,ﬁJaJi J.‘.::;.ijh 3_)L;¢a. L...L.a_;
aliga L;'?L._):‘i

JlL}Ji,Aa_}L:u;_;JLu_H Lr.-m]l :.J:aaj..-.ljm..]‘.&‘.c =L'u ”L:I._l "‘_aM

(u:s.uaoh‘d l-J.!_}..a.J l»‘;_“'iSLA.u_)JC-‘L.J.L (\ ‘)..-_-_P\’r"._l“__m_,ld‘r‘:uji udla'—ujl-_nm_}
_ﬁ_la:-a_:t:u"l_? T ‘_._1‘)4 u_}_.ng._ﬂj ,i:mt_,-m.u

-Aﬂ_ A=y LJ"’""‘S"-“ I'J“‘ L;-"“‘-‘UJ‘J'L‘: L_]J.m_:.j! 2= Y] L.ul,uuu-.\“ {_J..aJ:.L .)J“L..q_“ ,g._).L.AﬁL}m_; Y
ng—__:.u.al 1"LJ ...LYIJLJ:JiL_-L;_.Jﬂ*’JQ_._};L‘.S -..J}.JS-A‘-..' n._zjiu.q._an._;b.u Y||_.u_,_-;
sl ) Legandfiy uidYy) Opdge Bliay potldl ey sl s e, “eld sy Gavie ) O Al

Jedy il =:>Lu_.\]|'

NAN . ¢
Moveesaiyr Faneps -1

Ve¥/ey %



Fetload] Lucadll

Flia gl Jhlid s Gl ¥ S i g sl

NAN. ¢

N
Mowasafut Faneya-v r’ f’ Ver/ey %
L7



Jeadl Cha g V-V Al
ol Bl as (5 o oo I Jganll Sy mlusall ¢kl Jhld gl el e JaSYI 038 S35

Ley g ¥l (e A6 Alda e cllby oo palill CadSll 3 sasdll aaadlyy ¢ et} 0 JS ala 1 Hlad Jluad (e "lilge

' daoly 15505l il 48

Jsh a8 JS 3 iy 4iliall
wsle Bdall 4 a3 ¢l ja e
Jhsa ) Jalds &l rleatl) yaa adaie dablica Sl Jhudl] e
S o il oM B | gl ety gl i) Sl (siating) (i)
i) o_laha (3045 Jsb a8 (Sare)
) v

Yous YYe. V.04 hi_gi.in.d - )

£aA0 Yi¥Ye 1,40 talg i oo YA

Lo Foua Y.0 daly dia 1e to

o4 Foos ¥.10 aaly cia Ve T

oVe. rrve £.Ve dalgiia 4. Ve

e £eo. ¥4 Lagia JS Ol VoY 4

Vre. tEVYe £,.00 Lagda JS liia VVe Voo

Avos ot s 0,6+ Lagda JS liea \Ye VY.
Cilial gall waailly g 4 sull Cldeal gall digUaall dalicall & o jasall (yebldl Jhld slade) (e ABast

.Dim €YY Lyl

Ldtlf A8y gl YLV AL

"5 Lelen On dea A (8 Galadl (ol a5 Alie pliely s ilial) ) Jlabuadll J 3
sl o Al il Hlaasy) 5 Cunliall

Sans "kt (10) Sl Auned Wbas Jesll (0 Bt g e Bt (o Jladll gun 3
A Dl gl gl gline (S,

L}aaidu;lsﬂaujbMhﬁi&q;qadinmﬂl@;@@Lﬂjﬁ)dbﬁjylwl}nmzﬁiyﬁLﬂuﬁ

dall

diar 0S5 daoll e (e s CiiansV) (e 2al 6 3a e A e Aaul g eldly Lol 20 JuaiV) ol g L

Jual¥l g go iy 5 4 g3l g o b il Sl Caylall o gy Lo nall Jala i gall 5
Lealadl g Cal jadl ol of Jlabuaill aal (g sise 8 Jalhaa) (61 3 g g Gonigall (i 13) Alas 435505 o A1 (30 4Ll
Ay sy dluan e Cliial sall 03] " 5 448 i Sole] 5 4S8 sl e aiiadl

faia ik g Wsla (0S5 ¢ W] (e Gia) aey Guiigall ey V) GOSN S o e Y
3 pila Jlasatll glad Al sl dika 01585 O e e 2 Y L all 3 sall s 3 el e AN 3 (e B gom e
g A ) 8 e J65 Y ASLasa g Jall e

Tpukaally S 4y Y 3y

ol o a3kl Cadag g cuigall cilladail y Lol jall "G g saisall Jbbuall Johll jialy JadY) JS 6 as
(il dm gyl Jo M Aliada 5 LgaS 55 Ll g o gall (0 yraall 138 Jadiyg e o el a1l oo Y1 el
B (Bl gl il gall U 5 Jandl il o 3L L S5 ALl Ay el 51850l il

NAN. «¢
Mowasafat Faneya-v

Vorfet




yi@ @JLAJ‘ d.@.é.“

Elt_lrr“!“ ul-!"‘

NAN. . ¢

Mowasafar Fanepa-11 . IERAVLY)
| 4



el paa y oy Ay

ooy Gl
L s O - R s G35 ol lenia (jlacaill @B dslas sy o J i e
i gyt (e =3 Y Sl s o MLde (e 8]yl Gavigall Jglasl s3a PR PR PR
J__JJL}.QJ' TS Ady o.gj
L el Y ladl 50 ¥ Adatll Lesip i eslodes b dl 8 48y pebedll b cods (o
J:lj—._%gs C BE_-I g Ll A Lt g g B A2 C Y Glag
:ﬁaiﬁd)&ﬂsuioaﬁyjchj; Ll aren e daaall 436U (Sl mbdll da iy e
(A KLY OSy eag LS s Ll Cun Led s il Cluzill J:;_)S,!,l]l e paaid s o g Ll 2
Obuail e Bl

oil.mli(_,l:@Mimwlzﬁmwi@wgﬁwnuﬂj@s Yoot ul
LIBS ££¢4 J ASTM A-110 gad yatll ol pall cldbio U paadl Lyl ool Gidad o Gy
(Ho Tevee) Yol $Y00 ayi 58 G 320 e Ugsaall Zovanll sl ) L,
Al Al el sl oyl iy

Byl Fo Y
o Ll RE Ll 5 Yl g 52 e el s B 1 2t oL OS5 b Gang
Aabe sy 5 Uil 35 U gana y e 1555 Sl (ple 1Y) SWG 1% e iy gl
RSP RA TR NN PR’ g
il L B ¢sAy Ly pall lial pall F5iLas 1) &5 Gy Y] aen

qellal) il gl £ovn Y Bl
el Sladaal (3 5 55 Caral 33 dliaidll Jcl| ) P ESRIN | X ) S s J il e ool gl il U
oo A8yl U ol gl oha ol lls ) as Vs e exigdl 310 8Y ACH SV s il WUl iy
teead o3 16 o il ygune G0 W1 301 lon s QN il e o Bl sa a3 o) il gl o3
el Leleady o g 0N el s abaill i Ly peatll bl BRI AL

Hgall Alaa ooV oy 3ul
O W 00 ol ey q,Lu_H@%J@;AIAJ;M1&QEJSJILE‘;§C_}LJI%@@%
2..,1_\)2.“ .J]_}all (e Sy BN ‘a;j-.]b L:J_,n_.‘a_j”_’ L;LL‘.“J ‘).n..-.u_“ L).u:” J.L:@]J c‘:Lu_,’Yi

aialll Vo Bl
sl A Sl gy G sy Gllaladl 8 2l gyl gl apa s B ey
S Ge ey GOy e 131y Ll e sl uxswu_umﬁﬁc_ad aad alall el
Ly Iy e 1) ) bt G gy Y Ala,all 8 s Lol ezl ey eaiedl
L 4 BS ¢¢11 a_guwmwmmjamwhdsugjbé@olgﬂ_m1d‘;i(_-}.,a‘.au.
by il g gl Vor oy V3ule
Ul U5 Laitian aal 058 O sy ecitlaba ) o A gl sl @ By bl g fm s sy
MILS__:QLEQ_'M quys,‘,_ayj ahLGﬂlﬁwaQMI#J%_Eujﬁiéeu_ﬁngQ@s
elaally el atasl| day 5 Aladf pha U,: el (K {é_% lala T e ala ot cue bl

Glsall it o sy ol 5 Gl Sl sl b gl A A Ge sl e Bliadi Loy
JSE il @l Dl e L e e g gl Aaiadi 5 laall 085 )y e
Giamall ol SH o8 ) ey Aels TSy | dne =S S ol e ol
Lgall e 8 laas Liag Lebiad (it i Wl il L 2l S R N I PRI P
el Sl s jaall s sl ety ey ¥ Lede 330 40 e gl Al e cinall 3 3la)
Gl Gatigll 0y en gl 3 mlidl yia (S 5 S sl (il sl Gl 8 Sl
Bl a5y cciladedll o) BN s G Bl il (b € Dl il s e Ji oo 330 ),

Ak
L sl BS AV Ll ol 5 23 o Ca Til, 2 ey gkl s by 5y S g e ey

Aebly

NAN, . ¢
Mowasafar Faneya—yy ' 7 L OPIAN
A
4

"N



Gluatll Juag  ASNSN)Y Bl

S A Y lacill s g oy Y 5 eibalatal 3 Ll bl GalSs bl L S 58 gy
Al M dia g Sl Gl oy bl uig ) 2881 e 340 U5 ccillabasdll 3 Ll
ALl Jread YL QIS 3 Jpea g3ll Lo D00 Y1 Jga ACHY YA S sl allaill cilagla o fin
Aalal) J e Ay o Guaigall J8 e Lgle Gisdly clladaddl 2l e Zdlayl i gl din
bl aas aig 3l 2o Al A8 DK E Jaady

(Expansion joints) el Jual gd Yoy Y ol

ﬁ“

3.5}4;2:-ﬁh@ﬁ%@iﬂﬁj@]{;ﬁaﬂqﬁmia_{ujnﬂCJI;L:J1“’3M1LLJ1_’SCJA;
clillid Gl ale Yo S VA Y O Jal il ks ASles ¢S5y Bitucell Jusiy sala Jia (e siudly

el Luniy plin 4y ale Yo Band (Al Qopuaiall) daadl dim a5 o Cang il VY A4 Jaal gill Ty
BS €Yoy 81 Ly il eliall Gilladl alilad 5 elia¥l bl e 258 50l Joalgill e ilalh
A ey Lefiaad o o ped luiadfped #50 (pe AiDle 334 Jeal @ aladid Coagd ala VY (0 S S 13 L
dina pilia (pe dual gill id S ga (o Jpemnll pty Caudiall Ganll Lgadad sey liliad e oliblaial Jallaa S5

asigall d3 e

ol il e s ieadll pesll lacii/peall il (385, 220 Babe it pol (ewmbf el iy 5 Al
ot Bl ALE e Y08 daa A 5 300 ee cilaa LA JSEN A gl Al Wl S e
A Yy inl) Ayl gfiraliay Lpalialal 2 8 O iy cetigall (a Mina pilaa (e 33550y WS

Al 2 all Y e,

AN Jailadd) podl Hlaifae all Aoy 58 0 S Ol g
Yo/als £ -3t
%\ + Al
5 e A i Rl eanll I
Qsieda p £ — Gu il

Agsiada 0 e+
Sha el b palatal
ey bl Gl 58 L ayy il QS ol e dealill e e 9Y0 o SE cuadll hE
Okl 038 e B yatiee il ‘J.}:u.ul

(Water Stops) slxall Cilalaw Yo

cjlu.a (e B3 ) gag cbhlas ‘_,'_l:_ -h;a...di J_!L.nlgiﬂ} ?Lma.YLI PVC d_-_u_ull RETAP .\;U_,S (e aL_u.'“ ol LY
-ﬂ_}"‘u'l':' L}.}:‘:‘:’L‘Ji _)_,:.n_l‘f_, PVC tlmlraﬁlé_uh.n‘ _als ‘:}AQL}AH L’.Ji.}‘.\..uc\lﬂtsll’ ‘_).»‘115‘6.“ U= Aafing
Sl Adee 38 Cull e Ji LSl ,19 slaall Cilalaw C"‘"JJ LS dlie MY cans Leaiad dlaa

_cj‘{_aﬂ(:ylﬁw‘}dﬁﬁﬂlLbthehil»i ity .L.‘-\-“-“J

dali fan Lgi_n.a_ié die odl Yl esd esa s Lalall Ll & sbuall sl ‘1;_)54\.‘,11 daddl Bty o sy
o345y Ugliay 0 plsy il m st G 3 (K (6 W1 GILLY! e Gkl 5 (o ) (on _yei
_u.n..!lg_.ej! == t’c.ﬂ‘ ds..::jLJ c_iLn.a.“ Cilgan g Glaalad & ?\l“ ,_'ul.Lﬁ!b sleall cilalae

cosigall (e laalded S HLEAYE il ailall cila Sy clatial clie xa £ilais cilhalada o oy

s L] UL'““:' J;J Cye al_.'.a.“ Calalaw J]J?__I :L]Lu‘)a.h U..a_)_,ftl_h.a L d_,L’uM L}a:LnU j.._lLI.C‘- .'Aa_nﬁ_,
Aol Al A cled 840 g JSI e
Sals el g Gl iy el all sl s sl s meaiall Cial il e Jaliall
olall Cilolaw 3Gl ) s gl Jpuas 2o
oladl lalae Jn bl sl ealadl Sl jall elaall 3825 -

NAN. . ¢
Mowasafat Faneya-11 ) {’//’ Ve VAN %
L .
A



el diua dghls o) Jeal gd Gildlase g4y Aly

Sl Yooy Aol

£l G Sl 0555 L1 Polychloroprine ¢yl a3k G SEEN T il 6

S G0 AV ol J;L.,.JCxw,muL:,ﬁﬂﬁﬂsqum;jdsmwmbm)ﬂQJ‘,;xﬂ

lalaadl pha

S Ll JOS By xie
led 080 4t seay Ma] @y
e olusy Gilalug pRET sy u_L_aW Bl ) Uee e Y
Sblas S 5y Balauldl el i

Ll playt s

(S N1 25 “,—’.}L“M-H t.p'"“.)""
bl 2a2ted Salall ahia
Ve %0 Ha gl s eols Bl Ala 2 saladl
G V) i paladl glcd by
,ﬁff Las (JJI:J‘ Jels U“.‘P‘ sleall g)uﬂi.hb.a u__:SfH;I_'_'u:L_I]:uL-..a.i

Al
&
":,'_‘..‘L:Jj.-.a‘_j-:l:lﬁ—l:}c:.m;!y‘} C.}la.!ax.ﬂ,.q_“u_l.:.{‘}LL:

tj:.ln]h 55U saladdl Tenaad Ui T,
@ huay isee pbin il byl

‘;.ufﬂ! Y g bl

ol G panll g Bl AL, 5 il s g

Sl Apia LB Jual b @lalacd SISV Clial ga

.
S

SRIAN] _)LILYFE:JJ
| ASTM D&Y YA Psi (Mpa) =l L ol b, 337 G oy
[ ASTM D:1Y Yo. u;,1h_s%_}myi&hamgl_,um1
| Y ;Jl}ié_.ﬁulf-;ucl.u YY :L_u_)ﬂ'Ii_)iﬁ_hdx_g
ASTM Devr Y. el =S O 2B Lo i, yus
Yoo

il
(st Ve v) g e
el 228 0 bl sl us
el 2SSl Ll 5.

|1 S—

U A ylia
#sell 4 pphm YooY %Y. g
‘) Cugded As
|

V€ u_lc_:.cl_u- Y.

ALY i AT oy

uﬁéihﬂ%;%ﬂo I..i1_};_t!‘_'_l:.$

Laiaiadls ) sl Ela_siaYi
= dapn eodel, vy
el sS04 (0, (S

|! ASTM D1 ee sy S AGY Db toley paedl) (L €
( A?}]S\*TTO Ao (e Vo) Cuedyed VY S sy b 2ol . L
r i
' AASHTO : s
i vy AY (jg:\_'{_‘n T"‘--) Gl 344 Yo
AASHTO | A S (et vn) Cuelgd VE 5 m A b Lol VY L
MYY}

B8P Yo Gl sl

VeV) il Ll i 7
=S (JEu I8
il dk e

r————

‘f ool 35S (Ul IS VT 6y

oWl = Llaaiyl g
Oe %2 Gl adil e (Vale) day st i.ngllgiLLﬂjls‘,;jl =p
palacdl Y G

Salacall oY1 i sl e 90 il il e

oAbl ol Lleay S5 3, dau e

S e 4 e clade 3 gay e ST Jaf

el

Loy ARyl Boladl by b

Bonlastic g4 48ay s5le Y21 4

we @e A by Gl e e e dilye Bonlastic disY 4 ¢y 2.y sl L

AR

(Rasfe £9) i VYo U & Vou) s yid ey

(d'ls.n.ul._vl:.__m T“\.‘J ;..u_).nh ;u_-::‘s.l.p\_: d.L-_J VY.,
%ro.

NAN. .«

Mowasafat Faneya-1 4

(S 1Y) Jlay A

Ol %V vy

P E el atlagl U Sa
() Ml ol b i -
ol ol
bl Lis 0 Galliasl,

(ASTM D¢ v) olaadis g

{wJ_,L.ll aa.d

\-T",’At‘}/

2 e

s
7
7

7



Mowasafat Faneya—11

Clalbiall o3 ae dijlas Blall e 8y gall ol gl g Ob il plall e dinas Bl aled PULC IR
aaladl

Ll ajJ_Jh Foeahy bals
lal se &I aney Uk Lebudia P2 i L w1 bl aaa e il 2 LSl sae gLl

S Ealall Ayl gl gyl el sl (50 K Jgadl bl el sl 50
bkl e aaah Cun Uil 1y sl il lsiam o3 o Apslall ) 01 RN

A G £2600 Y BuL
el yos el e Ll sl 3as o el e addll g

Ll G5 ol 23 S i3 piluati g szl ey oyl G &Ry s Om JalS Ly el el ode 5 -
5l 38 LY L3I E8 il Jee Y (S 5oy cseally ALelely

NAN. . ¢

S
LY
RN

// Ver/Ag %/



:M‘!EJ .

W AT (spiall il (gl his g | e
il el 5 al

RN
2024 el L

10\ e (553G Gkl s
\.:._Ln. so\ae _ \Ton

|
{
{
-
|
|
1
|

0 3 e n el i (330 209 ) LA sl 04 o -
¢ %50 (Aalad) BN arn JUY) Sis (giall RS el o jpaall ld JusY 4340)
0 3 bl Al A0S 3 el ol N 33k Allaay i iy agasi
Flally daell ey kil oLy -
0 3 Ty Clldlaall 8S 3 el ik Alaa g (3 g a0 Sudily duued : JUAN) dauhgpg
' e G5 Ja el dlilay iladla) — . .
0 sl a3 e ZaaY ik AR
% R b | Sdbaal sal sl Janll gdlga pale o)l (oa s Q) daw A
0 20 fiie 3 4Slass (milling) ke i 3 Jaid Bliia pall Jasy) A-us oo onliag 0o dilL gy el g
0 | S (Ol o) TN AV o Tl oL '
| Bl sl b s iy
0 ok 120 Jomay s 5oy BiaY Ak F 5y sy sy Ly iy s 55 g gl
sinll daay 273
X 120 Jomay Cad 35,5 302 300k 3y CulaBiy a g 208 3l daid
705 | o el o) iy 24/
I_lu saa s s s Slaseaall g il i Akl G puia 45 g0
. Loyl
0
ClSaIl Blaal! Anbios udd)
% Sstall a3 A N
= = PRI,
‘:l:-“ &’.c-'gu.“

./ - -
dadiga gl ajall g Jilly daladl JUSY) a3

Ailaal dadll o dupeall (pacads el 5nsadl Labiy) e




0]

i

7z

&®

B

L g
O Al

obd Jux

Ol 5

. .\n.'ﬂféJ
W g LQJ-M-“ Jesly c.i)-'.ﬁ."a CRES : Lr i

il

dolxll dynall
beally 3 tal]

Silalaadl § iy

?)}' NN [ e

2024

Sl L

_,Lg.:.l‘t 2= . -—5.‘!_1-::-5;(.3-‘5 _"L..‘_ﬂgnk.l

: Guill g

i —
=S
S 2pama pugied!

3 T o R § (30l a2y i) Al Al iy gess N 4-01-01 ) : :
: %50, (Ralall DAY acn JY) 3y (il S e o jgenall Ty Qs a3y0)
3 gihMlM&f&M&u“M%;Jw}Jrnuz_a1wo1 ' '
¢ £l y Ja el ohilay  tlila e pUlsialy : :
Ul SR TS 3 Gy Gk Aloa |y By | by 3 QWY Ay gyl
3 o 3 A 3 s S0y el 1 oy e
: Uy sl by it | 20201
2 prill i e sy 23] 2-04-01 [ " : : :
. Bl al elbely dasl) alsa pilos 5 (n s sy 345 Ags

2, vaadl e diaY 1ik| 2-04-02 -
2 g 3 4SLus (milling) sl < M 138)2-03-03 Bhiia sl R ad o il am g8 e VL mly : all A
. Gl 38S 3 ((pandl Alaitady) AalineY) Al 2 (e sk oL
o= gy Ja el by ikidlas i | 20501 : —

RS | o | S 2 omr gl ) )5 0 Binly s  placall 55

; ) 120 Jsny i 35 iaY Bk by caudaliy g 5y i 3l Jad '
}H“S’ o _JM“PN&,ytxz-oe-oz s
ookl - a 1
Altl Jus plias . p A
Eaanall gt ' .
; y cad<atl Bliall Anlias ui)
% (@stal Jayi |

Blall Al e ypoall (o el 5indl LY jlanl

\ fln-hs»\ o Galall t:ﬂ.s-l




':Mfa“:

RN

P

—bealls Fa el

Silalaall 3 1

PN

— 2024

20 e Ayl il " _
3 : 1-01-01| . : : .
, __ %50, - (Balell LY (e JUN) 3855 il Sl ek o jemdl &y Jut g350)
3 qw1mqgmmu4ﬂw@mh,é},ﬁﬁzmm
Py Jasell ilay  liblaa oy
el collaala Wl 4818 5 el d5ak Aias %y a5
3 L ) : 3 RE g
{ | £y Ja el chiley ibiial| 20201
2; il ) e daaY 43:k)2.04-01
2 vaadl e fiaY 15,0 2-04-02
2 ¢ 3 ASLass (milling) gk i 1251 2-03-03
| OIS 3 (Gl pheai) A Al on Tk pLa|
b 2 ¢ 2-05-01
£y el ey  shilas iy
ok 120dé-u-.'i-'—*éj.!’ﬁu‘l'@&JJ&JM@JL—%’“J@}:@'Z_OG_G1
hall Jaa g 20/3081
I's . 120 Jonay o 5y A0aY dinds iy Caalaii g g iy < 3 ald
25| o= oo o el o 25| 2-08-02
. G puaiay Claseaall gl Sl o W LEET o puia 43 s '
daay g G guaday Gl ) G I 3 .Jmhj:: 40101 | ~
all e alas 2 | ©
. &
£ saaall ; (j_)h.ﬂ Ypra
Iyn _E " n d:‘jm'l / wb -l EJJ]D L‘uu..‘\.:}
— = i o Losy esiall
plall Egapal

dudiga gl Galall gy

Bliad) il e Ayl panid oMl sasmal RbiY) lal

sl ally (kY ple

& Ga o garigal




RRABgte 50 . ot ey il fea s Eolall Zpad)
BAaE (geial) Jlal¥L (§puadl (aiS e iyt
e ]| Slalaall 3 dls

i;:)/ AN | Lalaal
2004 | o i

: % _)Mw_)}-al‘m(gﬂl BT} _)h) i._g!_).l.“ &LlLJ_;uSM 1-01-01 ) ) o ) B .
i u,osou_“ (Mu1 LYY e JlaSN KEep} hﬁ,\g.\.ﬂ:ﬂl aasl) \)G.E (_rb J_'y.a.aﬂ Lﬂﬁ_q dl:.&%"i ﬁé}“)
i gu;.s\_ulmmd_gmwtmmu@hum,l;,ams.:Z-mOlf-.
‘ Py Jopell idas il liials) “ , ?
3 U Sl A 3 Gl Tak Allaa y i3y paiS e OudiTy duuad 1 JadY) dauhyg gy
¢ Sy Jasell ey ilidlas - — — : - —
all el e 452y 45| 2-04-01 : I
\Cvo| 2 a3 e : el ‘Ebdﬂéww_@uw” 612;;_,
2 sandl e 4aY d5k|2-04-02
ol 2 s 3 ASLaw (miilling) il < 3 bais| 2.03-03
\\o | & il el bl il oty 20501
. 120 Jomey i 5y Bia B3k 55y Jan g pesn AaTy CailaTig oy g el
ok Jiad g, 20| 20801 f
N 120 Jomay b 55 AaiaY Ak 5y cliiig s g Sl i 2.06-02
- 5 psiall o 323 dos 5 247318
. g o puaiay Sl ol i kel o guia 4 00 2
b g L |4-01-01 ‘
s — %
éﬁll \ L £ '}'_.'-IG' __T:.

. . gganall
% Gall G5

3
Sy poigh!

alal) £ 3anal

dutiga o Gajlall gdg Al lally kD ple it

o

& a o patigal :

Aol Ladll o Lupall aaD e Saand) Luli) e




\.. T ’ - G
L ..\"‘_ A AP P . . ‘ )
Ko Bk Laa (el i (353 G2k L)

u.uL_-\-“ JLAL@S_E%M'I _Jﬁjﬁ\uﬁﬁl«u_sjﬂ@_%ﬁﬂ! Y

b Wil Aotall e iil alig /

ST Y- PN SRRy

ol S A b g
(JLu..ui ﬁﬁ)i@&uﬂ uuﬁ‘aﬁgﬁéﬁ.}\g
pladl g1yl ¢ g8 alsay aé

~iall ) (M B e L ool miae (355 (35 k) (3 k) A i) ANal L
(s cpse Al By ) (o) e A€ Al ) e 1B b
GEJ]JYL 4_1_);.1 L;A.“ mtﬁ_; ({__wl.'.l” _}LA = _Ll_)._a)

c_’;_,os.‘l‘..g_“ ng_)lﬁua.d].k.aﬂjdﬂml dln_.q.c.i JBJJEJ}JMJZ\&AQIJLDL&}J

a5 dali Juadl 4 38 Cale slae | e Janll el 5 okl Aaladl 4y paall Il
1Bk

Chnan B )le ~Lima ¢ g0l -mime (950 (31 4k )

Gl e B el -l e 55 puad a Ainll Y

s e LB g - KT
(Dl 8) Ao panl) ZaBliall 25 g lld 5 (355 ) (5 5 oL/ e Al
_;alx_” 61_}:1” (_‘.‘_j-]']l—a ‘515;.‘}’ uﬁ_g

T

Ja 5 5-;'71 dbﬁi gy Y
/_7( [ A il Z u ‘
Yo T =

i@b ol daladl 2 paadk AP ads f
Fei8 obe YV £ 7_) o \J\ ‘—JJM[ JL‘U’Y
-

s _w ok e o | _j f/ \ _ \/

cOfEeRETE y LuSlE L aefEe AL L vofEe Y adli L U Al



