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1- Construction Joints
2- Movement Joints
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1- Contraction Joints
2- Expansion Joints
3- Sliding Joints
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2- Full Contraction Joint

3- Partial Contraction Joint



0} o T 3ok o 3 25 5o ylomo 5 Lalp AF/1e/o) vA

O ygmo dm Aol o adad b, cpl jo .l (6,900 255,0 Slge g dol g 5l eolatul Loldsl slaj,s Jowe 4o
Gloo, Ko Ly g (6l 9 pl5) (oo 0S5l a0l 1o (lgs oo Lo Sygo 0 0l Blo o (l)ls g 009 58
2,5 ool jLis g0 by Cuglie el jokaie 4y Blol oy

30 (g 2l g ol Lyl cgae Clses 4 axgi L) oS olsil slas,o alold iSTas ol g S5 job
Ol Aol cl yigy iz solil sl o 5l eolainl & jgo 1o 0gh aid F ka5 o lgys glas )| Wl Y VD sga>
Dgd dgaze YU yolie pow 90 4 Lol

#-%) 5o pllae oLl bl 0 5l les e b Jlasas (g3 ,0p0 Oldes  Siwgn Laa> a5 90,0
A Gloaicaa bl atade laas (g5 00 ) (Nwgm Laa> ad 0 adaie i b 5,0 g9 (pl j0 0,5 colaiul
3o, YO PBlas sl ol —olssl slaj,s 0 .0l 0939 4 adaiio frod jo Jlai] S5 5 09 oo 0,5] 34>
00,5 adad ()l D jgo s S0 3 g 5 dm SSTa B ] Casns 2 50 e e 00 b g ahafie s

xr RS ) SYIP O OPER g

Hlgre yo ol (oldsl 5,0 —all

& o ol oLl 0 -



2 F/1o/o) oo ool — o4l s

Jes 50 252 ol 0 -

G5 0 252 oldl 50 -0

[¥Y] ol glayyo-0-F Jsi

[¥Y] s yo ol Jols ool §y0 —-F S
sl sl 0
38,5 o slom!l lalold 55 5,0 ok )0 Joe jo o Kles plad gy adad  ogdle  blus! slaj,o o
aS Gl oS S o 550 o blusl 550 s 10 (00,5 oo (et blasl slo ;0 Lo alols s a5 b ] o)

V=% JS5) aigd oo o by y9o ,ReaSy & Sl wiilgi o yslme rla 90 ] 5o



0} o T 3ok dila 3 25 5o ylomo g Lalp AF/1e/o] Ao

g sl g3 oolatwl cwlio (g0aisS g 55,0 dlge ol g 5l wl (dblusl slo e o ,Sano! ¢lp
«‘_s_;_:_a)’g,;TQ)‘LémGnsA.c‘s;éQLa_éuiu» Olge Cov VWYY a5 g ahals (pl poxy Juad o mllas o) Olasie
ot Job 50 cmwbin L 5l Jaimme Lol b a9 b g 00gr (o pué b pllias opl Jl o ol o 00!
Al o e Slale (6005 )l0aSS ool (515 10 00

blaasl ool Jlos by jo U565 sl i g9 ¢ ol ool slaylg b blus! ano o lg S
=50 ‘5_b ol u..\JLo..BL’ )’| ‘5).5519 )514}.:.n 4 S J‘o ..\.._u_j )153 e o rn)’Y C_’;lSP <5°‘}T u...nl.s 6‘)-?
Sed Tl Slog Ceond jo Wb o

L e o oty sl Sln 1 gl 08,8 oo 5 55 JU 5l bl 3,0 2l S5 45 90,0
A dazg bl o Sl ol ahato o 06 oolaiwl (A-F) USo as acss Sloia bg yie oo FO° iSTas Jolsd
5 05 T S8 s Yo s by 5 Ua Koo (ol Jsb 09 et o5 el 5o JIEI L by (5,05 ST
aS o gl 5o (6,LS g, 5l oolaiwl L) 00,5 adad 0 b yle 10 S O jgo s lo)] Jsb 5l e L]
Slamaoyg,0 slo olbul> Sl sl jshaie 4 cawlie SN SO ol el ooy adad i b (Lo 0 Sl JLai]
A wly> 6 S el 0 slamas s obule il pl o 0gd aid )T las o

A e b lagl 5l Gl acis g g)ls 00,00 yoe Job 50 blasl slo,0 ol 3 soxie 0)lge 40 4> L Jos o
dzg Liogog ol b ogd ogame a0 cpl 5l eolaiwl el o> U cnl g djyo ol o OIS (28,8
Jo—ese job 4« Sulzaz 5 Il sloo Kl o> 5l i oli8l pac jolaie 4y g ol 2! GUGL ¢ 350 dain
oo B3> Djgo 0 g ge oolaiul blusl slag o 5l e TO ja y0 iSTas 5lee i lo g Lo jlass o
ol les Ko 585 s jolaio 4y wojle gaman Il Judow o (AT) Hlase 330 awlos b (lg5 co ol )b
Jlo 2 a) ols b3l 5 e Qe iSlas 1) blasil sl o (e alold ol Lalpd o il 0)50 (Sabgez 5
@S o o bludl la; o alols jiSlas (ogd a8 5 a5, (F-F) Jeao polie 5l 505 oo Sl ol jlade ol

Abse yie Ao ply 5 o5l

1- Dowel Reinforcement



A 4F/1o/o) oile o lpb— oy lgz o

(5 0,500 $1521L) lg2 50 (boluwil 550 -l

(g 0 )Xo 1y L) &5 yo (bluss! 5,5 -

blusil glajys —V-F JSo

309 30 iy $9 38 Joo sl oy SSLG U (blucdl 550 -A-F ISl

3 gy -
a8 S b o olil s SBgd slyisl a5 S8g s g chiw o5ASS oo 0 aS aited ol o5 sl

(ﬁ—\c Jiu-v) ..\4).5‘54 )‘)3 oolawl é)s.n 4&5.«..4‘54



o) i o o dwlxo 9 £ 4B (5o s Lro 9 Lailsd F/1e/o) AY

(_g‘o)_aj ‘Sﬁ)UaJ 9 ‘Sﬁ‘)?‘ Ja;‘r.u Cod .,\;L; | 499;&13 @L......u‘ )L..MS aS )‘94.) 6[4 o L.aj..a.?v.a ‘Lm)‘)o U"‘ ‘_g‘)_'>‘

D9 oy b Al S yee Sla oS pets o ba)T sl e S pdy Ojpe

)'9-1-3 SS9 Biw JL«GA' JJLQ)Q ‘;M)-’J 3° il

[¥Y] ylg0 59y chiw JUait Jomo yo (o338 5y0 -4-F S

S Iz 3 Sl sS § e Sy -F-V-F
12,5 ool 5 sla g, 5l Glgiee claule 00 lagSS (3l o (Sl 5 Sl S5 o JiuS sk &
tCogb, g oo Ol s dials 10,5 dgaxe —
(S o sl 5l eolitul b ojle slas 0,8 uals —
(ol Gleagh 05 L S > slaye ey o] @i 5 S 5 oye S8 -
tpas Cwls )5 (Jugb) 5 (Sl Slpss el -
0l ojlw (590,658 5 mals jo i S el cplaS cwl ools las 4y e cy3lee oy 0,8 —
DBl oo drogd BB Celu VT 0 1 SO fle 4 oo gl R0l3800 0550 (0l
Ol s L5 as sl (55908 2 50 (Sl oS5 U5S Gl o Ssldes 0978 5 oS Gl —
SIS o 1o o 5 S (550,050 sl 5 cslonms Slge &t o o o Slps e
J—ad Slasin Gllas) caslin SY559 olge 3l aig oolaiul .anl il Syaldee ley o g S rao
22l Fge yol Gl yo Wilgi ga 5 (405 (ol pgo
Aol L 55 1 5L, 31 ooliial el i sgn lye i35 g 5 5 obas o3 sloioss olos 5o
SIdaez 5 Sl S mie s e S sk 4 ghie 3 I Gl slas Ko (pols )18 5 cenlie
ot ools LualS 55 o lagys olaxi ST a5 e a5 LesSine 51,5005y (g5, 5 ol 30l orily o
sl e SalS 5o slaoV s aie winly ildl 5 o cglag,s olaxs 51 g inlibl 5o glaoYss luke
lap] Bos 5 (8,8 (udogios 5 S 5 ColpiSy queh jskie 4wl (S5 gloj,0 Olos alold 4y ez L el by

2,5 ookl (58 5 28l Cpz g0 o 0 Sadrez 9 Syl s e JBlos



AY F/1o/0) oo ool — o4l s

s 335 S slnd Shan 5 05,8 s 1, 51 S 5 e LS a5 (ol skl il s mya (ol
a2l o3l ) o

298 0 pll 1> sa¥ed leslaiul b Ladd oS 5 J,iuS ¢ 0,las 0529 o3l jo S5, 5,0 dgS
42 )b ey o5l ¥ Sl -

s o3 B ojlail ey (25 slag e s eisd o ST ol slea¥sh alews & )l optss sloS

(igh oy BT Lagd coud S oy o b 5 i3y, (sles Sl 513U sla S b axtan K0S
42,L% 03l - ¥ Lo -

9 5% ot LS 15 i sl ¥y (oS e g ediyn JS (55 o sl b Ly oS 5 ol
3,18 8929 (S5 >

A azg b phic o Sodaer 9 51> glos Ml woyo Bl wond (le glacdls 516 5o 50
Ll 1 5 Lol Lo )50 corlue JBla 5 o0 cpmend Y-F-Y=F L 5 V-F-V-F 0y 5l 35 > slaj o alols
Los Koo ol il (oo g 55 (b p2 4005 5 (o0 ead (0-V-F 0) (o ahale Jge mhaw 4 4255 b e
Dgd 48§ lal o 568 ©12.250mm ;)

2 e Slwlre laoVgd g g pm Caom jo B Sl slas Ko (Voo F) IS0 Gillas da g o ol e

RO SRy

Sl

S ()l o Mo (645,518 Joro - Vo-F S

SHbgez g )l LY jlade Jlas a5l ool gy —)-F-V-F
S 2 5Leyy0 G akold SSlax s (B ( Sadeez 5 (5 las Ko w0 ps Jlax (F-F) Jgoz o

5 e eobdl glag s ol abols 1STas Sl Yl sas @) ((JolS obil 5 bl gl elis L)



o) i o o dwlro 9 £ 4B (5o s Lro 9 Lailpus AF/1e/o

!

AF

555 @) Jasor 53 05 solisial fige e 15 (Fabon 5 )l 1o She oy Bl cpnesd jslaie & oo

Lol 0als ooy ylid ol S L6 sl ol 4T 4 az g b (Sas sl 0 g4 5 alold iSTos

ofo 0¥ 5| 5aS ol bl o alaiie e phaws 4y w35 5V 58 Cord JBlas il lsss jo 88 sloeS 5 S sl

D9 aib )5 4las 0 S300 (slad Kheo (sl o/ o F 58400 (slos s (sl

)"OQL&;_.‘:‘Q)H)J‘Mgbéﬁwjé)lydbo S/"LQQ"QS’LQHK‘JJ")J‘\SQ)L’M)‘@L@ .....)b

D9 ga Ogazme flaiclaa VA & 0 Koo jlab Sl Sadgor 5 ()l sloo Koo Jlae Jlaz crend sl (omel (29

[Fa] 590 adalio el (bl 31 (Sadizos 3 )l Sy Slne s ys JSlus> —F-F Joux

Foo ghado 3o  Sadzex 9,y b Kl duoyo Jlus

S400 glas 5o

S300 glas S lno

T

ofooy

ofoof

4z LS5 5f o5l

ofo ol

ofoof

4z )L a0l

ofoof

ofo o\

az )L o5l

[¥r] cilizee el jo )y 45 g abold yiSlas —0-F Jousr

)0 g5 g abold SSTos

JB LBl 50 o e P e e

Pcj fej
n P % by = ks B ‘
. 2 L Al o o ;
4 i T e L,
. NN . . it 7 P i e i :
3 Gat.ml ”é xS.n Pl Y0 » ).) -l . 4 ‘4“ ufy . : ‘
. a . * ¢ K o ! - o
" - i ¥ - 5 af - :
JERE ULV TR IS RVA FANST ST R LB s g S oA v
e b g ) S P Y A
S 5 s sl slags oo e e e s K Lalid el
O o . R Gl k ] 4]
ol oLl 5,0 Sy 0 10 8 0 FE I R S :
s 4 i
=V¥Y/bm =A\YYém <yom
I T T 1
Ty oo e N :
£ o . o 4
SRl E § g S, S o = gy i
i 4, » 5 .
A g K L e &0 |
g o =] s el B 4 a -
% s 4= - s 1 oy . ey ; P
Coogdone fHgdy - T L e i wl £F Al s A o Pl \
- s 2 5 2 - % o=
Lesw Low L kw oL ew oW cwaal sw | ocw L
e S T 2 P
Ao 2o : . <
7ol ! v K ik n. b 2

Sme S5 phye Sl w - JulS Lldl =M o) (Ll 50 = poj




Ad F/1o/o) oo ool — o4l s

SHhge g F)l (LY Blas jlude (i o)y lamwlns g, -Y-F-V-F
Sy 0¥ g8 Crunds — |

o‘)@J Q..\_.i’:(_g)l_? &:A_Aju.n l_> = 039, Y ;.M..MS W &:A.Ajlj.n QT 6‘}‘ EY aS ol (_g.bysé )‘..\in “s;lj:z.g oY5é S
el dle LB VV=F abal) 5l ool b Jlaie ol 50,5 oo (55bane

f
Per = ?’3 (\V-f)
y

1398 alal, o

‘&5")’” .;3!95 S = Por

((N/mm?) (5-F Jsaz (wlol 2) (% 0)9, dw (il Cenglie =Ty 3

2 a a o P —
¢(N/mm?) 3 yae o¥es ol )l w5 =1
(N/mm?) o35, YA slailginl diges dasein g Lad Cooglie =
M (5T 039, YA (g5Lid Caoglite (pwlasl 3 ¢y 039y duwr (b’ Cenglito —F—F Jgu>

e o fe Yo Yo (N/mm?)f,
AR YIYY e V/AY VIVY (N/mm®)f,

Lﬁbg.f).’ alold -<

LacS 5 Jaiome alold (1) -F JS5) abbonssools |13 31 853 alaia ;o dacS 5 o ye J,iS sl 45 5,90,
WP abal) 3ok (oo ghafe (o525 Cuoglie 9 S5 93 Jolb 0> 50 (Swgs 9y Ol (o alail, 5l Glgs o |,
13 y9] Cows

£,STU, =f,, ;bh (VA-F)

AA-F aba ) s

(mm) o Sl lawe g0 =ZU

((N/m?) o) o5 5 3,%kee 5 0 G Lagie (Simgey 25 =1,

(mm) F JS5) S5 95 o Jotone dbold Cam =S

((N/ M) o 035, 4 o2S Cuoglio =f 5

(mm) alago slul=h ¢4b

T ge st VA-F alal) VA-F abal, o Sesle ;|

f
Siax =28 = () =K (4-F)
fy, “2p 2p



o) i o o dwlxo 9 £ 4B (5o s Lro 9 Lailsd AF/1e/o) 4

NA-F akal, o
. L Z te. e .. . _fct,3
565,....:‘54 w;)b)é °/?V ﬁ‘ﬁ 45‘_;..\.........} o o K= £
b
5 «mm) o Sheo s =@
sté . . . :p
Loy ol abold fuand’ )0 jLdd g0 byl )by —11-F s
SHr-C
W & & . Ry e & . - . . —
ool ﬁ‘ﬁ Smax Jﬁj" e ‘la""‘ﬁ"" cs“"“‘s [ JS'“‘ P "-\-‘*’L? ‘S)" 9o O alolé Smax 9 ‘S)" S5 W)S‘
max
bl oh (Fadger 9 Ol azyd Oled 1 LA6 (15)5 L (gsle il (205 (0l oS
—— =g, +¢&y (Ye-Y)
max

X o ¥ alal, o
(Sl 8,5 =g

&;"\""’é‘“} U‘"’)Sz €sh



AY F/1o/0) oo ool — o4l s

Sweas g Syl b Sl oy JBlos -0

Bi b o j0 .abb oo £ 990> 0 oy ladie a5 sl S pglie 25,5 g1)1o S Jold o> 4o 0 9g5
Jeolai wl L ) (Sadpmz 9 =)L, los Sl as o J8lax) p lose ol g Y o-F alayl) 4 V- aka) 5I S
Sg aid )8 i o (P ) Al Ceend o Sl oV 98 G 50S WLl Slewloe plaie 0,5 s VY- alayl)

:i:—K(St)(P (Y\-¥)
A 2w

ce

YA-F alal, o

{(mm”) (Sadgez g 5> oo Shee gl g = A,

((mm?) (F-V-¥ ox) o ee abaiie mhaw = A,
‘.)5,...:‘54 4..3;)]4))& o[V ﬁ‘).g J‘;M w),.aZK

«mm) > Sheo Jad =¢

nm) (= Jpaz o) sloma S5 ose = W

(0] e s @ YY-F bl 5l 45 5, LS =
€ =%0‘(T1 +T,) (Yv-Y)
=l BT g aal T b asloKin uins (0905 Lot O jg0 ,0) i Syl bluwsl oo =a
(39,5 oo bl a0 =10x107°
(V=¥ Jgoz Gub) (CC) (Ggamwl,oun) (650l plin j0 ool slo 5 cde s o &)l ayo Ol as =T,
(Y-F-Y o b)) (O) ol i &)l o a0 ailyg, g had Sl pess =T,
A & B . . & wh & e \ R .
P i A Vg (Saier Jlg )b o p0 G S 28,5 ks 6l YY-F ) o PR aalhas el

».\.ml.a‘sn o Stw Q‘“"

[¥9] (ygumel youd) (6 T LS 50 oudl3] slo,S e 4y iy (slod Ol puds —V-F Jgus

Jls 8‘9‘” 95 o= )'9‘1‘> Jls g )‘9'.’.‘> (S as
oz b Cre) Foghe VA Culs 4 g 3 A gy
kg
foo Yo Y'Y foo Yo Y'Y foo Yo YYO (—) oloww Jke
3 . .
m
(MM) dxlad Cooles
Y VY VO A\ Yo Yy ATAED Vs RED Yoo
Yt YA YO fy Yo Yy YvY Yy Ye Boo
- - - fa £y YA Y4 Yy YA Y
- - - N4 v £y fa £y YA \




) o T e a3 25 slajlno g Lalps  AF/1o/o) A

0992 s B Ls Vo) o) Jgone iyl jloslitul b oadiaislo lagys sl Jsoz (ol polie =) oyas
Lol 0als &1l 0uisS 15045 slo o438

1 el 0alls (0,8 wgadis 42 0 VO Lz sled 5 Vo (g, 000 p j0 0L 2 so Y 0 ,al
s i o 5y sles 4l 5 (g 5 Jle o ) (ol sl Jalse

30 ogabs a0 Vo 5l 505 o lgis (61 9 VO 5l 50 L ls slp T Jlade oS « >l 0 -(#) ¥ 0,0
sy e L

il ey ol 368 e Calgd 3 i g T e (s 55 85 i Jule & 455 b =¥ o,

235 Cpet o ] 14 5 ¥ o jleds axl e aiilen e (ole glpe Slie p zlb waige Sglad Ll

ol oV gs annlxo gl (S glae go gl —0-V-F
e sloojla iz izl jo (Sadaer 5 5> las¥g anale lp (Ace) (s gl Fge mhaw
139800 48,5505 5 b 4 Sdlage
a2 5585 g ataie plal il yio oo Foe (sl Ly 5SzsS o] culins oS (glamio sl o -
(A -AV-F JS) wigd o 00l 41,8 T By 90 )0 (g5l ysbo & (Sudipaz 5 (5> lasVsd 5 955 o0
s Yool (alis Bib p slail e des oo 5l 555 el culis oS glamio slizl 0 -
(o SIV-F JS2) ogdoe ad S Jlais Soo Culied plgie @
il s 58 ey Ly 45 (o )3 ki () b o8l 5 pditne oS 50 o5 slazmiio sl 50 —
(0 gz IV-F USO) ols als as o 00 iSTas Uy oo adade jige v (lg5 o0

(@) (o))

() @

Sobrez 9 )l $Byeiloyl dmulxo gl S adado g gl VY- F S



o> lw






9 9F/1o/o) colo— paly o

elds —1-

L s s Jpomo (oi3s o5l Sy bl 5 o5 ol Ll e Jlos s o9dle oot il (sl b e o

5 aalp lojlw VYT ol a s )0 ouud &l,] 8 Slaseie Conl (5590 8,5 Cole, wb (LT) ol ) o asbiops]
Sed Cule ) MlS 58 « oo ol oy 9ol F8 Olasio? lgie Cod dxog

il oo Cubloge (owidige 3B (>lib slajlas g lalgs b bLS | jo a5 ol ol s 5l atws ol Juad oplyo

I BUCRESEITS

g =¥=0

St s )b Gl oY Somdg iz Slaiabds I (oL J2lhe £9,8 5 L b (35 Slasl e (e
ool 6, L ooy San 0l 3l (glal Jooe s o JTony! jsbay 0 25 15 S-Sl gaslllas 350 g
Lo jlas aleses; ) = 03l Sl 5ol Yo 5 asl Vb (e s oo Sl s)le 5 o5 s
o (s o 2Lk o jlre plo Sole; Jdo 4 Joeme jobas cizya 098 fa il ool oo S bl
bboed el e 0
2,5 Szl pj S SR b elaies) o) 2 o ool 18 5wl (WY s
10l i 9 05 b b (2lagee; -
(ool stees 5 2l oml 03 I 5 5l g el Y iy Sl gl o o5 alagesy =
oS 55, 9 Dglme > —
&3y = Sl Sl sy oS’ dblis (pgasar 5 oon jlaed O)5o @ (oo laaY o5 bl —
oy A an glails gy 5l ol cuis (Ul s po el ad S 18 s Ojge 4 oy slaY
13,5 o0 (o) S )IbL a5 4 90 (led gl (53,5 ouiza) el
19,00 iz Bl 5l (g JB slaglis (5 p ey &5 (bl —
139 o0 dimlS DA ) ey Ceaglie @S slojob 4 O Gaw; alanly @) JlaS slass —
sl ool oamsS elS & jge 4 ST o o s sl —
(oo cuid Bl p S o ool Jlaxs! Judo @) axal (o3 b g (o, Sy, daiane a5 Slawls slass —
25 357y 3 bl LS by 5 Ol (coiy Lok s9e8 e gl Jloiol &5 iblie —
=il s (o 2 hb Lol g lals o nlw S8 50 05 0 )l5e i (3lre szl 5 (b olej o
255 )18 e 050 b SBSGS



o) i o o dwlo 9 7 4B (5o s Lro 9 Lailpus F/1e/o) i

OLE Glogee; )0 (A5 (A5 5 8> 5l (LAl (e it -
ol i 5 jslme S (g,10,0065 J1 5 (65lubl 51 LBU (moy Cennnis —
il el slaoslor )T Lice ol (Ko a5 ool lilas) 5 (86 wopmny Comnii —
St (S95ler —
Ol shad 5 sl Sles 5 (s o o Sl plate S 5 Sl s —
Silt 9l 503 SuaBae 4 (35 JUSH el pas 5 SN 358 3190 4 4255 b s o9 canlial & 550 )0

e Al (S Sl Jgol b ¢ s

oo g (50,5 eolel —¥-0

5 o gt Slos b sl 15 s teslo T 53 g plodl 0utle b (50,51 Slikas o5, 55,0
St Sy 7 S i iy 85 S 5 0S5 s slahs, 4 ol gt b Slbes s
o O)go 40 09l bl SB o (b (F35len 4S5 5bar 0 pdy Ojpe calie Sloj alols b b edtipdans
38,5 o ol Ke i g oad ails p b eojlen a1 ( Ysb (salols fasl d4>g
iy 2l g b oo 45558 5l S il easi o S S I L (e ol gl oS 905

b).h.\.’ u)ﬁ..au_im}.‘a..:u’)b ‘_g).’)u.u uu-o.-cds‘_g)}’add‘dsm 00 U‘“"L’ WL..A ‘_gLij) Ja,u.:y

b5 23 S -F-0

Lojs 5 i e b 5 355 (glofuy 85 e oS (350 wiol a4 s e sl 5 (oo Jorle 5o
il e 6555 SalS Y oS U 5 lie pellane 31 ooliisl 5 (yiaas by, o
alS 58,85 71 )0 Lo JelS (288 i S (o Gl 1S Blaal 4 olis polaie g 5l o
Slise 500 Tl it Lawgi (( SSSg 9 28 ol
i IS sl il il st sl 4l 5 6 pslaer -l
a Loyl ouny 5 (el (es aSly g o0 555 (33500 Sl (S Sgume lacl s & Joe
0] oo Casd
i )50 Bos 5> eeiny 2l gl S5 -0
S 3l S sl ) O3l el seoiy Sl Gl S50 40 5 (s sl Culue 5 s 2

bl o iSay deai b (15w 0090t 45 jglome (sloo yas



qp 9F/Vo/o) colw— oy Jua

s (et 9 g b acilae (SSTs S5 Slalllas gl (35 (8 Slarine an arg bl gk e

TS A e 5l el Calan 5 U5 Cazr asles phil (L2805 i Pk 4 S (s o] (5 yglae
Sl ygmaitn g ol Ll 5 50 (2805 aSd sl 2l oo gl plod o (2S5 4 (sl wile slie sla s,
o Byro 0g-d Sl figaw g 03l ST Sl Lulid S Joitite (b o awgi 039 Lulpd 4 az g bl oS

s ) Sl a4 ol a8 sl oo 1] 1S a8 Slaseine Y o)led g 40 diges lgic

S 1 HLid g o3 sl —0-0
Sl 5 5 9)lse oS SIS llamdle jrodle w08 18 (e o a5l iml 3l IS 85 e
25 18 azrgi 3 90 >k o
s 8 saagd )50 |y i B Sl cilage wilgi oo (3l & baj,0 Gasb 5l (s slal 0955 —
| Lol 5 assluil o )bl an 1) (3l bim] Jobs Wil oo &5 o sloc] 51 (36 (2a8 Jlad —
Sles jgabge
Lol 35,5 (LSl g 005wy T sl j5bo ay a5 wis s Lzl 5 (2l (Jyse 4wl (i T 3l
A Ladal) ool paldess Lis 1) g5 b ool JSie p adé Caz 0585 juca bl S50 4 (a0 5
Sygmo 3 45 Bl VYO b Bl jlad s ply )0 (laebl co po il o)lil L8 Jgad o oS jsbles s pgo

A Comd O3l IS (Sl Lame 0 il ol b g S (09 (il wiile (St Jleel b il ol (sl pus
Lfa] sges pladl olee obiws) ls
25 0l e 358 slahs) Ly 05 5Lad  ale ISl 8 alSie a Y (e T L S5 il 5o
oy ssbandl ollaxdlo (138, ,1550 Ly 5 (SeilSe Dl pglis g oo 3, Shoe I plicebl &)50
22,5 ool i 18 4 S e slagiaee
Sloy e olyon & 1S 4GS —
109 Lo (6518l 3 pinns 9 (Slrtiy Slocey Wb licebl Sl 0 VL S —
O 505 5 lp lade e —
035 L il gl (S jlad s o Jleiol g s o gl (el (s & s 50



o) i o o dslo 9 7 4B (5o s Lro 9 Lailpus AF/1e/e) i

Ou-:-ﬁb‘ ‘_Qu’d'-?.l-.’, o-"-&‘é)-j 9 ‘5)|.>)gg,«‘l§ MSBRL “5qu _5_d

g 4ol Hloslw VYT o lacis st i ;0 bgo e sldats g oylml oo a4 Jad 1o oo S8 0)lge Cule,
A8lign 65975 sl sloarly 8IS 5 ol 55 5 e b el o a0y
Lls Ty oY bl jlipi 5l (o2 (ol jLad il 0 b lagl (sai)lee piass 5 ()0 la )l slacdB
)l ime alye 5o Joloe mle S g 60 S les )] ulaly (b balss ae cnl )o axily
OLts Lol )5 s ol 02 4 O (e (5 5 )l (sl 5l plaaised (V-0) 5 (1-0) slaSs 5
ancdy 5l 2 dajlas ol Jidu cubrs (iulidl 5l 6,8 el jakaieds waily slas I L 5l (o .l 0als ools

(V-0 JS5) 990 o0 oolaiwl o giw bl ;o

aly (S 51920 (GAAL s -0 S5

Callagy (oo el 9 T 3Lk 50 (ygium Al -Y-0 JSb



94 9F/1o/o) colo— paly o

Ay 15 )1 b o 3o yo basacuiy 3 soliswl ¥ -8 JSi
ELas )| aS 55050 (S0 adad) oy slajyo sl | s S o> 9 S ny00 J>le (S LSS bai> jglaie 4
L 5 bl sl opog5l asle «dBb >l b alal, 5 (ols Slacgas cule, wiled sl e FIY 51 L5

xS 5l liebl Jgar O a0 )0 iz bl 0 (55900 Dl bl Bille Lal) slaalo galold ol

(im0 &had) o )0 45 (6978 4 gl oolitul ()0 Sz B sainy ;0 S8ge slaazm ) 5l Bl oe

(o 5 Al -F-0 clo JS5) 55 ol

(@) (ewi]))
D] ST o3l 50 aidy (sloylgrd 5o (i 3255 g0 gazm yo -F-0 JSCb

L (Lacew) Laly sloals alold 00l oo oolaiwl Loy slaals 51 65,000 Jolhe Job jo b JB (6,10 e

590 il oo dpwlone BB (63,00 Sldes (gl 0ol gomyiom Cas ps isred 5 )lgs Al 9 B Dlasiio 4 axgl
il oo e (5518 ol 00y s aS il sla g axg g0 slacdB Lul, slaals 5l diges six (B-0) S
o sdao YA Plas> Lo jlgss > )5 5 A ohaw 5l as wWsd 2k (J,50 4wl lal,) ladleo .casl oo &l

s smle g S L ol o Lad ol ol ansls alols



o) (o T o j o dwlino 5 75k 5oy luzo 5 Llsss

qF/1e/o)

95

oo (Sl o 50 (Slae i
< < > >
S0 aSgl a g |50 ghes 33
-— 0 =
= i ;=
e
-4 | o3 |
wy 1 y I m .E
L e
L ol 3
S ]
Syl weed F dan E
= i &
5 T i~
e e Ky by
I = ! S Bypte 1
i 1 =1 [T
2 N g giazy!
- ! :
- = | I
i i e o
AP g Mt
A _ad | - -
A I u
!
d
7
g
(aa lm 9 geaiasdy o ATY

360 Jlgd B bgs LB Lyl slaaleo 51 o bodiges ~0-0 J5Ci

o CB 10y —V-F-0

ooled 55 eadiguin B ohans das Sl o LSl 2355 (sl cenlin IS (el 092 41 5l 65T olx pslane &

Slr 63 Gl 5l ol o ail gl 4 Su55 5 Blo g 035 50,5 3bls 3l o)l (Yl 2 Wb T L
S8 adle lagi s g adle a5 Jawgy wob laol i e (85T 0 0590 50 il oo Jod BB jslaie oyl

5 @S o lgs IS maw 0g Jaro g Blo (F-0 JSD) g S lo y slancd i 4 S0 e jo slailyyy

Lol U4 o> 0wl e Gl

S 1o 0ed o oloul dlle JUT 5 aST 4isS 10 5l (5)le 5 050 e giSy orbans (5 5 sSde Alle ez 5) (658 o 5l oolail b cloyy £45 ol jo =)
D9l g0 Sgazme yho e ¥y > ol o Lol 5



qy 9F/1o/o) colo— paly o

lalgp sdb b @S b colo y -F-0 S

&g Toaw 33 SR e -Y-F-0
e 03l S LS )0 ‘5{1).?‘ LS 6):5)‘)5 QlS.n‘ OMT p—“‘}g‘sﬁ)& ooy 5o (o gt yoliie 4

(V=0 JS5) 098 s0d dragi ()l &jg0 4 o0 alaily Gl o 09 esliiul (6198 (S50 b, 3 e

(Gloro ) (o2 ol (53200 — < (5lxo) 5le8 (532500 — Al

[&0] umg ok 30 (s 3205 092 V-0 S

339 o LSlis gl (S8 wlakin -V-0
co—lin Lo e 005 A ST rams gy 0 IS A Soweln] T (005 18 50 3 slajye 0 aS (solge (oS

Aol tes 351,05l g 009y Sy dar e L S5 g o e 90l sl ol 8 (2 LB Slee e 1

b 08,5 33 1) Sawelanl OT L wled sl pogramslin

e ge oLa 1) 550 Sy enims hSis slixl (A-0) Jso



o) i o o dwlxo 9 £ 4B (5o s Lro 9 Lailsd F/1e/o) A

S - 39 53,5 (Sealant)

ol Lles

/
/ Water stop Strip
°

(Filler) 5,0 so—5 )

'Y
NI

.

=550

[¥Y] 550 oo Sis il —A-0 S5

Bl el )0 sl

339 ) —)-V-0

oobe 5wl ool Stz (6,255,805 B8 g 005 ()7 aSJ 5 SBg0,5 4350 5l 5l 5 el b 550 JLd e
ooliiwl i (tbawle b g (s (Slogw 5l lgion 530 0955 i sl wdemzm adgs o 4 (295 4 550
0935 ol 63y 311y S 50,5 00,88 slgn lawgi BT Cess 5 350

23,5 jskaie p3Y Dlyeesd b 25550 St 5H S (i 092 90,5 Ls ad 50 (KeSl 4sT 50 S92 D j50 0
5 Sl (St ez A e s |y 1 o5 0l A5 st & i e 4 550 osle 5 4z

3,5 solaiwl bl 5)l5 5 g oo gl 4 alwlgsl o

'35 slousaS y —Y-V-0
1950 5 4 (elol jslaie s sl (blucsl slogys 5o slge (nl
o e55,0 lp ST sarly oo,5 ool % -
sl Jyo 5l g pSsl> —
525 S, Lol yen ol g blusl —
ASTM D 1752 4 ASTM D 1056 (glas Joslial s 45 (050 4l 5 Linosh glasl ccSias e 55 cduiysz

1- Fillers



94 qF/1o/o) Sl — piy Juah

Cdl au L goas Sowg )las Ol &gl ;0 a5 S plas plo 5 oy B GlS 5 sol> Alas
o e a5 wlgn b oaisS  (sosle il cos cawlin 00 pllas lgie 4 oolannl (gl il oo 4o gl
Wb 0 0auS  olgie @ a8 IS @ olge uled 1) Ll pae pled g iS5 ol b 4 loaze g 0als ez L
il )y Sleogas lls
il lo,95 ol ples 51 —
sl i o oleend o0 ,Slas Ll 5l —
ol Sl o 55 5 e 5 55,0 b 5 A8l (s 055 sl Lol sntly ool | (o s 51 —
wled J185n 25550 b (oS
s iS5 g5y S b (28 (SloromlS | s sl i e 5
58055 Gl y0 50 Slela g a3 S oo olal jo Cgpm 4 b —
Al 8l ol g oleewd Bl 5l 15500 oole b sl 0aiiS 5y oole —
03 518 )50 &y 00Ty lge 35 oo dosi o PLEI oy 50 530 slad (903 ISl el ol b pslaie o
SR BUCBeE
‘Lb);})ﬁ -Y-v-&
10394 oo S 09,5 90 Ay yatuiie yebo s wigy o IS A la,0 Lidg Cap Ol (G0 lagSS slaosl 4o 45 (solge
Sl oo dlge —call
(2> $= L) o slabals -
il 5 el penaie Wb ail (isucols, Jee jo a5yl gl 0,5 9o ,»
sl ~394’-’ Jab)...c 0L °)-.¢-'.>‘5 é'l"‘ 4 S 2l ‘4.‘25) )lS Lok —
Ol s S it g b Ol et ey e o (i gy il b S5y 50 Gl L plejen —
Oylae 4000, 5 L il oo aled 10 gl oo i o5l sl a5 led Sl (gengame jo Wb Il
2,8 o0 )8 25 bl 5l (Ko o 1550 ol ad S8 ] 0 55,0 45 (55,0 g9 4 axg b Koo
ol JEiS jo edlo jebay @

(ol HLis o odls jebay @

1- Sealant



o) i o o dwlxo 9 £ 4B (5o s Lro 9 Lailsd F/1e/o)

Joo

(o33 sloyyo 8550 50) Cuwl Gl g jLad o lojen jsbas b g Lglise @

3 6151&@4;343;,@ Ol e 3 epas b ol Jaie a8 3 13 QT)a &S 6L sl 90 4 Wb 5550

il 4L ) 008 b (Il wuls Lel .59 o

)5_|od_:09_m ‘BLQ.: u‘)jjJLM)L._mJ w‘uio.nu] ua.a}u ‘f) s.\.u.iL’ rn‘jéb )L....M.i .\.'Lt ).5))0 oole

sl by IS 4y 1 50 a5 (glojle pee alie b 505500 yae Jlony]

0091 (som

g, )15 4 Cdggan 4 s o3l @ .‘oyjaslmj‘sg‘sﬂjgg“— Lyl i cod b 55,0 ools

g0 O.)%J.ngT 25k dlal o S5 Bl 0 )0 0dd dbul L b ) ke Wb ds > g a5 aidle io £95 5l d 155,

GA 50 ey e b 4y ol olaw g 4l 53l 15500 Job gl oo 450 0SS 3l 15550 sad 93 (B

2y olwdy 30

W u55 (b 4355 —F-Y—0

(-0) IS5 oo olsie & a5 sl 5o, Jobo il ol Lawgie 135§ b 55 oliwo o3l ial3l o

ol &y 550 bl gl v (13,8 e 090 dw y2 10 aS Cawloald ools lid Dglate By Ay Fes S b 50 A

@ axg bl oo Gl odaw G55 (0 4 Bes Camad (I8l L 0gd o dlamDle el 0ol ooly lid e L VYO
Q) o=0) JSi SaS a0l (60l Caedl ] dlme wd (o (25,5 15550 pdlas 0 (SKitend £9,0 JLae a5y

ol b S o 8y (5 s 5 o Lngie 58 iy el 55 i

=S5y

g B

Yo x bem j,e

YIOXY/bem ;o

O xvyoecm ;s

Smax = 7A4¥f

Smax = /;"

Smax = /1YY

[¥Y] o oo \Y/D (pye il38l gly ook i oS —A-0 S



Jo) 4F/)0/0) colv—ply fas

250
Dy
200 — G
" #5550
1) }Vmin
N
150 ;.5)3 S0
ﬁLiu'b )o
2 O Dy=0
—% 100
,)"\
g.
> 50
3
3
0
0 50 100 150
(20,) o Lasgio i3S

[¥Y] s bawgin (555 o g9 (b i o5 —Yo—0 S
wuo| b ylg —A-0

55 gl Jd ) (aleard olge wiz po a3l 0 PVC L 5 (b Setadly sl (slalgs (Lol sl
L g oadosls JSii &y dn ol ;Son a5 Wlosds ad e 5L @ sno] lalg 350l lgie 4 «OT & jglne
vy G Sen sloa iy ¥ 6adS ) 5l ey Wb cenlin a0l e QL 055E 18 eolitul 090
2ed plil 2l b
il 0,95 0 5 Sleogas I b Wiy, oo B4 pdydillas] glacasSanc] e 4 a5 solge plad Egomma 4
il plgsl Jlo Joso 0 —
Al ol 0 F Ghalie g () Je g el o) )0 4 (Fype 4 il il Colo (SIS ojlail 4
S Lads 1) 055 Cuadge 9 SO
s oSS Wge cwloads I8 sl o] o aS Lo b fge Sygo 4 —
S ojlasl an dar e sles JBlas g 2STas a4z g b gy 0 54 ol jo oS (65,0 Ll s 6l —
ol SVl 5 pdycslla

(g plie iy (glygle andl Jlie jo ols Slasges Jlosl by —



o) i o oy o dwlzo 9 £ 4k (5o s Lro 9 Lailpus AF/1e/e)

Jo¥

fasl Ghady BB as o bl Ggisl Sble —

B Sl Ol iz 5 58 g sl olge Jlatem ol s g 58 5l plojem goslinal ©ys0 0 —

DS 5B g 0,00 ol g lawg oo

a Q‘)_" ‘:_LA b)‘..\JLA_M:‘ L os.\.....:dj‘)l Ja;‘g.«a ..\;L; L.ia.w)'{.’j.a).’ s.\.uu" (_gLQ)‘sJ u»).h.\.’ Ja;‘).....a 9 ‘5....».\...@ Slasuin

abes el [ TRV VPYYY 6 L

g oo e 2 Elgil 4 5 50 (555,18 e 5 015 g5 Bl 4 Seidlge i anol sla s

soaly S slanol glaly ol aius 655 50 Gonl; b (Ggdoe) Sl sl slajlys D gy —

S 550 sl 50 65 e ol ailends JSCas Ll 50 50 cow sl by (Sl Sy 655
oyl ol U ool Llg galols ogi oo cuas oy g ol wled mhw Ollge a4 anol Llgs g axd )5
5o aml e il pes 655 e seanly amiliz il an ol g Bie chal I e bl oy
solaiwl 0,50 blauss! slaj,s o0 anol g5 sl JBg 655 e goxl; STy coldsl slag,o
(@l V10 ISK8) 0.8 o )8

w039 D ggs ailed i 50 6,518 oo g (gwaia Kb blod a0 4 il oo ool slayle A g4
o =V V-0 JS) wigd oo ooliiusl ozl gl e 5o anol o lgs (laiies (635 50 ol 9 S
zohw 0 5ol il o Lol ol oolitul a5 axiwn 555 10 oy b (xhaw ano] slo )l DA g4
oS Ao 5 (2l slos o o ol Yl el 95 63550 ol o (Al o Bl o IS 05
(g -VV-0 JS&) 0,5 oo )18 ool 8,50 Dol (slag 0,0 ano g cudl JB-g5 (555 50 sousl;

Ol i 655 0 sonly e (s DA g5 wilen 16505 ,18 oo 5 (pwaie IS8 Bl 4 :AA g8

Digd o oolatul ol >l slayye 0 anol ey

Slosges Sowl p3Y (s im0rim pL ;0 AA DA g4 ool g olbuls pas g 6l 5l bl jglaie 4

.aa)f 4.!?‘;.& \ia.a..dy QaL‘> 6L®d.obu.u1 L ch UJ‘ )«)7\



Yot 9F/10/0) colw— pxiy Jfad

@

[AY-AY] Stasdlygo 3 iy T solsi a2l @l -11-0 S
(Wbl oo yia oo & o3






P Juad

0360 (SWlo Sl







v 1F/10/o) i S el i o

elds \-p

el Ll s bl Jaiyo ems Cl p3Y (6410 50 140 ()l590 50 WS 95 5l e g ogllas o ,Slas (6l

gt Ealey ipilie 389l 5 (S o (B o Sl Sl Lk s n) s @ 6)lse (e 2 058

Ladilobw ool @ bgspo Lalgs conl p3¥ ¢ ol Glaailols plo ol o as i (310 5 eoliiwl & g0 10 ol po
a8l ol o bl 5 balyt L 3o s IS (sieyaa o Skae B 55 43,5 A5 )3 (sleisFes o

el (55900 ¢ Jole pe aiBlay Jad 51 F-Y- 0 50 00l )5 Olaged 050 jelaie

balg —¥-5

S sadol ail )l &0 )0 (S it (3l ;0 oolitul slp an S (n Fomlie (AN 5 35 sladly)
2 O olyed 4 (B9 g0V 98 sladly) sl osliiul &5 il 5 sladly) s> ) ladlg iz ot Gl 2yl Lawgs
OBigy 1o 9l oy g (ZeF (60955 Gy (25 5 (IS ol saled 5 )ls S92y (Cewl S5 5 90 ToaiiS
ol s 0l T L oo 5o slaady) (iiey wmpd ol (3 o il 59,55 5l oS sle (sl cmmlio
o Job ) 4S5 5k wigh 12l 5 bl (ael )5 9265 4wl ladly (g aily pime 350 5l 0o pd O B e
45 oloidy Wik wald g mee s g S5 GGl g 0gad 3)ly ladlg 4 (59,95 Sl 5l (sladas (e dsde
Al s asg by jlad LIS 5 Cebrs aidl canlio bulpd (ol 6l b wijls 18 (il b andl (oyme jo
S L ladlg caslio 0,515 peudite ()15 dda joe Jobo y0 45 098 QLI Lz (5995 5T g )15 s
Dl Slyress 4y 5ls
(i et b &35 £oBy g o B aral asls | Jlasl blas o &S o blss wb (35 4 Jaie sladly)
dle conlie (SHLSe Sl 5 S o e (ml & 098 (6505 sl &yl Sl 5 BB sy Sllasil L
05 ookl was e Gillasil —iSalg) qiaee 4 45 psats s SilsS Ko s o5 willas] LB YLl
53 098 3l (3P 4y (BLAl (69 AigSmen gl ()39 s 4 a5 098 (b (GlagS 4 Wb (P (AT WY e
el (550 Ceomd al JoolS G0 T I 0,0 0929 (g 41 0l o (Sl (50 e 5l adlg) yee Joxo
byt o5 J5y50,0 el (ol il ()35 S 5 0l 5l eabosls jge sladg) 55, p ool (soVsh (sl o i
S sl sl (le mds o wisle) p3¥ Slontead Coul (55955 s oo cabiblone LS clilos b i

Gl bl g e o3l ul YUy calis Uy alaaly) 5l agiints 5 g sboaly) 5uml 3l JLid o8, e wyye o5 slodls) 5l cliilne g -
A salyS 0siliigy Hlosmp i b 595 e (sladly)



o) i o o dwlo 9 7 4B (5o s Lro 9 Lailpd F/1e/e) JoA

5 reosd Ot HalST jslate 4 (rizren 09D (danin O STV g8 Al 4 SHulS el (L > 39
e (S Jladie Bla 4y 5 p5 sy Jsb Sl 3V 5l

21 Tt Ol Wl csps pis 5 ) ($0508 sladlg ogasar ol Clileie aled 5 (35 (b o

Sadss 5l e 4 aib slassSa wb ladg sadS o ogis sboul DS o] caslie 8 S5 o b cd 5 ks

wiles GBL Wyl 5 T glabais med o o]

$99)9 sy -Y-7

1y oamy yiSlas JLasl pUlg as 000 Ll laisa sl g Canl (3500 1 (63959 0 @l (639,9 (sladly) 5l
4o ($99)9 Sladdg) (3929 ©)90 10) (3beps 51 (Ko GORmg e Sl TS Dige 0 & (S s L s
YIYO 5l anls 69955 ladly jo Ol e w35 las aules Jaie |y (55 4 (639,9 oy diion &l 508 4 Peenss
iR  JRVC S PS URL SN

Sl 5l s nSslr ©)pe ar cabie bs (e 2 & argi Lol olast g (55 a4 O (9355 slady) conlsa
o=l Sl 25 et 9y B (5059 abaii ) O (isucols) (he 5 Sl pogeipal 3 izren 5 a5T, bl
Yooare 55,5 aloile o2 4 Cunsd alold 0 5,99 10 5 bl Cooms 93 ;0 1) (29,5 9 5395 slody) (g e jslaie
22l ol g wgllae (39,5 Sl eizred 550 ot IS0l a5 oS 35 YL Sl ol 0
(L) iz (35 o> 9 9 904 Al b) 4 90 (350l Cand y2 5l (29,5 b g 0 (6399 sladly) slas 55
adg) S 9 09,9 g S cmail L (loe (cSagio Beooe Sl 508 Cd )b L) SasS (le 5o 298 00 i85 kA0
O 2 ) @l olayz JsBUnl (30,5 w755 5 699,5 sladly) Bl Comds 5 Jolsd cale byday (29,5
Do dxxlie Fojled Cavgn 35 50 ol calin (53,5 ogas 10 5t Sledbl gly 5405 13

$39)5 A9l 595 Jog 5 adad yd So el il oad LSS (GPeepes) Jhiee slaide Sl (35 oS (S99
5 syl eptind Slidos ()] (6ad5w 5 Ol b2 s b (350 5l Ceond o (sl s U el (69,0 iy &
S9) = dmoy 5 aad el el 13wl oad LSS 15 ol 55e a5 (g0 ,0 el (a0l plnil | e
el (§5978 O 4 (5999 Ay

A5 Sl g )lid ceal 1) calis slaojlul b placleisl conl (S (3% 41 5999 48l 59,

Dgd a8 5 i o (08 g



-9 1F/10/o) i S el i o

95> syl -F-7

5290 52 9 69979 A9 S99y Seom 10 (5P Cond 12l (293 Sladg) (J5 Cend Cllae 4 425 L
258 o 4B Ol S (Se alold

azg L ales ol ally e (350 dude oo JolS 455 a5 00l (6 )5k b (29,5 slodly) sailes Consy
Slgms sl abold n 5eS b g (35te S 0 (BB Agi g Dygpo Syge 0 9 (Sem )lpd Djglome ;0 A bced 4
2SR

a g S 5 Olo, S oanny 55 el iz gl (s, 2l el als cle a0 gl Jilo 2o
50 a8lg slaccs 0,55 L g o598 4t (JUasl oz sladg) OT b,y PLsl el el cplo)ls 0939 o J5ls
adg j3ome 9 3l ol iyl canl p3¥ (Al iz 59 5 S 9l (sln D90 (0925 D jg0 1) (P Cewdmmly
sl o k8l 90 Pl (15 azdg 0 a8ly (29,5

D5 48,8 S i o Lagl 5 T gz sl o8 (58 e Cudgame & a2 g5 b (295 sladly) Sl g ol
rps A5 30 ol Dglie rdiliaral (ESe il o ol 0,050 36k sl Cadgdome oyl sl licsl L
S o i 45 050 QLS S 4 Wl (29)5 sladlyd Sl sl Cguine AlBacels ASe (35 plare &
oy bl 038 (e st & e o (Ul 50 [V o Fl sl 4o 2e VIO 51 e g J51s 50 (b
Aol w0 lS o Slojea Sygo po [V e Fl sl aslin e VYO 5l 5 wls «zg 3 sadlgd 5o b > e s
=S oo )l B ooliital 950 ladrely (50 (lgie 4 ()35 oS (Gloj a9 i8S A )0 B aels (250 (35e jlne
Sl e 5 ol> Lad Bl (e o FeS oS 05d )T L )0 (gom 4 b oYLl (25 dgl b
D oolainl SlegwMe d3lo jide 5 auls « F0,05 plp 0 bicwy (iSe Ay Jls cbilas

O=F) S jo ol ()50 Jaius Jog g @had 1ol S el (350 Jhne Slaion 5l (29,5 dlg) 2 (59,
e G Al oad oSS B Sl 35 oS e Sl cga codlds ools lid 29,5 alg) digad Ol

el (el G350 0 (29,5 gl 655 2 Sy g elad el

=955 gl digai Wl > V-5 JSi



) o T e dln 5 25 slajlono g Lalgs  AF/o/o) Mo

Slo i il (LSl a7 (g 5 Jal b Sl glosgazme )3 i35 5l (s79,5 Wlg) b (slgn anlsd jslats &
G gomd ) J ol 90 0,05 0929 (SIS Ly g 45y, 90 —aladonagd aijg) 90 —abaizea ST lso 2od) Silogsl
bl b g cleS bl bl b Bl (Jodgn JS20) Jse slayielily aldS” o S Bl L il o 2]k ol jpate
sles OBl ) ol oy (or 3 8519 052
L 58S b Slail ol 59, p 0pd i8S Jlai )3 (25,5 Slojed azdg ;0 ddd 2 55, » 2l -
L g nSlee Sldee plge o 00,5 5k b oza s dyd 0,5 JIB b @lse 10 45 200 00 ocd (59,5
ol plowil 1, _aslsn
Ol o ol aalsl s yo Ol a5l B ol sl & g 2 (5, 52 " A8 Tsm dlg S (65,5 —
L o0 L of bl 5 il S plae (25Tsm sleil b o Sogll 095 5l (6,55l jslate 4 & j50
D Cadddlors Cawlin (Sl
PSR % GaaS ad b yd S 5 5l zap e g 59y 2 B sl o3Y DT (g0 paigad jslate 4,
Ot 45 55550 5 b Wlgigo s ol ol ool 5500 5l 2,5 (e o 1y O 5l (6 S aiged Sldoe Gl b 08
Dg pleol s ools 7,8 (6,519 isw Jgl iy yo
il Slg—e 59,9 51 L5 allige SYL allyr Splome 10 (350 S 15 ) e hee VO Blas o 2g 5 Al (VL A Sl
ot 3 2l CodS adzg Lzl b og d xSl (2o Al S5 4 o (ndid5 (e S )0 5500 4 &S
2alSs e ke pn Sl b s Cnl Lol easS LSl ol S ppolie I e (holsh S0l e gty (slvo o
S50 3Ye8 i il g canlie Sabibb6,8 oL g aidd o SO g5l Sl G (29,5 sladly sl
5 Sl 51U 08 18 sl 090 srmlio (Slo slooygd po il (Blo (3 T kS @ az g L 295 s
ol Jos 4 655> 6,55 b g Bleo lagl g (S5 5

ay) ol 3,5 oolil alle GiS o canilin b b slalg) 51 lyiise b i b o zgys Al o adss jshiie 4
& o . e . & e - * e . \ “ N &~
D52 ol 53 095 e fay e 9> b5 (P Sotied 5 R s 4 (T Blo) el it L 0l

s ol sl S e oy 5 el e Sl S0 3 3530 o ol A oy 5 S ot (558 S o
S oslizal Ly, ala ool ST 5 i 1, 4l ol plion 2 i b iz 2053 455,53 52t 5 s

1- Vent



"m F/1o/o) o il sl — s fud

g Ol i —O-F
a8 095 e caad (g 30 D jglome ;0 b Pue S Ceond 0 Sl S e 4 a2 95 b Ol s oyl
s e (e 50 5ee O (B adss Sl 48 39 e i 655k (35 65 535 a5 o b addss oyl
\ “ Y . . o . . wa & . s < ES
5&'43):5_.;:4_3%&%[3‘“&”:9),&@%dy.bw@w;)b)ooﬂaowdimdJﬁJJv)JaS¥é‘
il (Q—Oﬂ»)&,@@)b sl oyl el cerclie dali gz 50 olails G3e g 4o &5 ably Log
L oy ojlw do 0ol 1) gt sy ail poynl yie Lo VO 35 slie 515 51 JBlas wul gl dll>
@uybuHM\@Lerulml:um)amleﬁ ol el b & g0 Cﬁ.\)aaf‘oj.oskj.a:;aaﬂb’ﬁa.ghby
30 D5 o Ao gS 10y S 56Y5J555)5;1ﬁuoT Slacil 5l (6 S gl jalate 4 g gt slady o5 Lis ,lad
yobas Lo gaius gl gl caal cawlio Suib b 6,95 b g Blo il gladlg) glal jo g e S

gt by 4l g Sl sz sl Jos L ol g (s GlacT (g)lre b g (ctilage OB g 4y s
el o0l o0l UL,.M., ¥-%) J_i.,.; 4o

1- Flap Valve



) o T e dln 3 £ slajleno g Lalps  AF/o/o) nr

/%//I/

N

7,

SH— I

N\

T

JUXII S

ouiiS poyt

s 415 ) i3 32 V-5 U

Py Olyaed -7

L5 5 cy3em H58 S 5o 1 oo 85 39 o JS 6 2 31 65 b o] s 515 25T

L oouSTaz leus Joe o J@J‘Mv}iﬂd“’ﬁj&‘ﬁ)ﬂ amog> ol caS o Jlgss e o
Sl b o slosl) 5oy o5l o |y 0aiys ) o 1 cazmdga ol J310 5l 5y gl 0 )lo LLS,! (5500 Cond 90,0
GlassSan 0l 5w ojlw 0 o Jall (Gl ouls a5l 35t (gm0 Hokaie (red 4y aS Canlio dwiin g
9 JUU Lawgs b 3w 03l )0 culizex ol sl janis g sanlie bl ‘S;L.»Ta\.gm.;;ﬁ)ﬂ ol aS ogl aslu
S 55 55 el bl 4810 6 s b s Sl b o2la5 o one & bt s b (sl L

sl 00 00l HLES 31, e diges Sy o(Y-F)



nr 4F/10/) b Kl el — s fu

Royw Agpsge digel Olu i - V-F K&

L 0 VGl 59, ploy ,o B ol yie gole Yo JBlas aub (ol5] el a3 b 3oy o diss ad oy aliold
Yo sl (B sLad e o gl SLSU Gl 5 (755 o Gz B L (rals el ) 5 e (o>
sy ol ganlssl glajlad ool sgzg a5l g il 929 (6)kadl oy @ O o 3l 5 f ol
D9 (6 55 gl oy35e

s 9y ol A gLl g ol (63955 Gb > STa bl g 00 Dgliie (i5e o sl o) pe ks Jobo
ST el )l 5l ows L ol jiSTas g e il Voo JBlas 5oy i dand (59, 0 ool ans glis )| 040 o dulone 3y ) e
Blee OyFe B 5 B gy ases ad 515 nle

Blas 09l dslme (550 4 (6399 (20 ST gl Wb 5oy azog> gldS ) 5 55 ladlgd Slass g o

il e & (83955 sloals) Jolas S8yl oy a5 La3

il boi 51 (oS S iy VTV LS o alg) 9o Jolas o) e -



0} o T 3ok o 3 25 5o ylomo g Lalp  AF/1e/o Tl

Syglome 10 ) ol Slasl GG AT S iae jo by slael 5w o3l S (g e cile B0 B sl 3, e alg)
|y oa 5y 520 Gy Sl oS e (el azds B oad oy e ol el 3Y Sl a3l 0925 (550
e o) Cdl ol 0008 Jae Wil Lasedd g odalin BB Slel a T 10 0ol ) o (uizmen g atils
Ao oy ol JLil adgl 18 00,8 adss OMSB L g (o slee (sl 4 Lasiitas wols (35 5l ont
b5 (5295 B o J5I0 o) amdee ais Sl 0l 2 (SIgpues Sllasde 4 4z b e (2ol 4o
90 (et oy (2l

P e S50y 5 g Sl a Sl 5 oyl 89,5 31 S5k sl e U8 Sl 5 Sl S
slaFaiilb L (s)55 5148 (Fhge 10 09l oalatnl SGjad 6358 (5,95 5 )i 0Lz OO0 Sgdes 5 (S5
L sy95 5l ool 1wy Ol slacudl g Sojzm cel b 10 ol (San (5,95 (ol g o0l S>o
L st Joma 59) 3050 Al il 45 (5590 53 955 n 1310l 85505 o5 ot Blis 53 SorsS (Tl
3,5 osliiul (5,95 sl 4 (2lel adSS Az ;0 Gl (lgiee Bl (B8 () e 05l

Sl aS a il gladisTa b e slaals) gk S oo oolinal S e 55 ojle S Sl 35 2z b 5 S
D9 pasdie ol (il 5l (oS e Dy 3 mizmed S9dd e K00 iFe 4 (P SG 5l ead )y

ol 0092 u).?bc rn‘n.\s )‘ Yoy

148 Wgdh a9 ol sl gligSa Wb ey
255 6 pSsle il S5 4 la Sogll S9i 5l —
ol aslas Slid g 45 Wed ceal sliigSy —
il canlio ol5AST 6l )l —
g Culablone o oy bayT 4 e 5 sl (Ko a5 Sloduo 45,0 plp 0 —
il B 6K g et o gusyinss gLid gl s —
2 NS EE llyh S 4 az g (e 5 Jole it aidlay Slaadgaze 5 Blaal eealas (3905 Ll L gl )b
Al oz Ly S 0 st 5 (RS (o 509y5 DYt e & S jpiall s> il o b

ol 0l 0alo UL,.M., -7 JS.M; O Zoed U"‘ )‘ (5‘4:5.@ N rnls.\S‘ LS)....M.A



1a 4F/10/) b Kl el — s fu

e 3 4iged ylgie ag S o) ()50 (Sgaicinnds § (52955 59939 SWalg) YT s (glbazmd oo gonon Soilands S - F-F S
(ol o0 851yl g3 Lol g
it 3 055 5k 5 0051 Ly BB i, 4 by ol a5 wigd Sl | 5 ohb claisS 4 gl by alS
DS S b ol sles g ,Lad jo il ol b byl ol col) g ool Y] o byl o Slee L g
o e £ . . . . . * V.2 . £ .
St b pasi oy 50 B oged Jog o 0 |y )5 (2955 9 (69959 gl ¢ AS,LS W) SH L 09 oo g
(pord ©)y9mo ,0) Jlad JyuS g Jog g ahd slo it b bohas ol 69) » s (i Slopl )15 0 (s (35
5l el 3B 0 colaiwl 0550 (sl s glgil Jgamo job 4
Joggahs slopd —
y
E‘_g‘dllj).& °

A .
IPSTS-AT

1- By-Pass
2- Butterfly Valve
3- Gate Valve
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1- Ball Valve

2- Pressure Relief Valves
3- Air Valve

4- Check Valve

5- Burst Safety Valve
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1- Level Transmitter
2- High-High Level Switch
3- Low-Low Level Switch
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1-LCD

2- Data Logger
3-PLC

4- SCADA



"4 4F/10/) b Kl el — s fu

3 Sl i 09 b a8 S L o (cmgiaalip g yl3le 3 GBS )3 b e 5155 g ledlbl 4 Jls o e (e s
30 s b ido o (eSS Sledlbl 5 06 ST (6,90 Sledbl &3l 4 i )b GLLS pioles feud ol (gamin
30 25 kol Glxas 5l s o4 cw s el i)Y ioren 130§ &l aAlllas O ged o8 Olas
Sy diges Glareds il asine g el 6N b S0 gl Dlas jo eolaiuls jge S, 0gd a8 5 s
5,0 L oy eams Jlaie slalSs, 5l lep VT sl g 50,8 5, 5l lallas gl g o S5y 5l ladlgd jo O L ,>
gl oolaul

L B slaShac 4 seme sloysd 5 (531lsl, JL13) Loy Sl Capndg s Lyl 1y el (i
3 ) S s oLy 35 edlii ol Sty Sl 1 (bt L 3l Jlo0) Lo e
g ool iuled Ko jeile Slxio 59y p (g yedl o piunw bLS )| Ll g (oo g 490 ol 5l Soss
o S giile Dl (59, p (e Djgods Bl g lallas JLS )5 10000 sle STy b poil &g o
Dau ooly ioles

5 IS Glopis glashl ol - odle (S )5ile 5 J 5 gl bl s )lans ik plin ;o
Laglsl )0 syl liazs plodez 5 Galyl cogmal 550 olal alaz 515,500 3,150 1oy 5 o gl oSty p52ile
il ym gLt L (6l allaie lsn 5 Ol Lulyd 5 (g o0y Ll pd 4 azgi 0gd 48,5 S5 50 Wb 55
Lesls 59,0 LAS I SG 5o (6l ceslie Giale S

S saids 4 a5 L ool 3l b olaf & e Sy (S 5iile (b i 605 5 5058
sl b i 51 sy (i 8 ] Sl sl gl Sl s Sy il o 550
So Jelss Leas a5 olaaslelw gl a5 canl oy asms J13 Jai ae 1) jidu cpl )0 oud aaF o )lg0  coled Wb

sl e o3lital B (5 soole Ki ygisile pitmmm i e ;50

\ . wet - ¢ .

oSl o gl )5 o piwow —F-A-F
Loadls o 7L U Jsls jo o5 ls ol 1500 g s deady o O 5555 5l s u5ol> iy
oolaiwl SO oSl cio iole )T sle w31 led oo Jlo 0y Jgead [0 Sleay slrolins] g el aaas
Sl 5 i 50 8 glac STy Sl eSSl sl BT Jells ailgy oo Sl (ol L0g0s

i molie Juls Sl gz ) an ainly Sladad ca dS 0ol et ol gl asil el ol ,S

1- Electrical Heat Tracing
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1- Uninterruptable Power Supply
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1- Pressure Indicator
2- Pressure Transmitter
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1- Soundness Test
2- Uplift
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1- Supervisory Control and Data Acquisition

2- Programmable Logic Controller
3- Remote Terminal Unit
4- Radio Frequency Identification
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1- Armour Piercing Projectiles
2- Semi Armour Piercing
3- Fiber Reinforced Polymer
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1- Forced Action
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1- Natural Organic Matter (NOM)
2- Trihalomethane
3- Disinfected Residual
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1- Long Hydraulic Residence Time
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1- Mixed Flow

2- Plug Flow

3- Passive Mixing System
4- Active Mixing System
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1- Stratification
2- Stand Pipe
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Abstract

Design, construction and maintenance of potable reservoirs are of great importance. Due to population
growth, expanding municipal areas and improvements in people life quality, a great number of reservoirs are
being built throughout the country every year to cope with water demands. Therefore, as an infrastructure, it
is required to unify design and analysis of such reservoirs according to the latest local and international
standards in order to keep their performance reliable.

This regulation is in accordance to the latest revision of Iranian Concrete Code and up-to-date
international standards. It is also updated to ensure comply to current practice of construction methods and

equipments in order to unify their design.
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