239324 hIL

e . T .o nnt b
TOYO0 ol p—0gd  TE o lsay,a T g L2



2 Jls;

— =1

& omoorepeymarn.ir



Blailslaj, 0 sl (age e Lainbe gl ot ol
o basifia i, 5 Tl gl LEYS-*JU3 LR FIC PR PRIY. S P
s Las ub&@&kb}la;&»lh&k&hg[@l{ Lt 9as
85,08 0T [ Las |05 0 08 asg Sl )8 ) Ljg s o

| L
il eyt il do acnnge Lo i) b1 10, 08 s
O amaiiog glis (Lo sigey Jlal slgallins jlast,s
Smiglyd s lalonyts (adlel Jh wgSie Taadlbel o5 5,80, 18

. .:_,,.,f“,ld,ﬁo.alé:'..wl.;)y S las e aags, o oS

o= sla oyt s ki ly e 8 38 o



£iomoorepeymarn.ir



LT A
o J'¢
1 ,_,-‘“o

VAT
1 oy

vy oY e

1Y o

<\ >y i o e

b Lpt oy ocale JSel b Jyl s

L e
F—— N

| PRI R S PO JETY T B S
Sl g vy

et AN &

e o—)

ol—azs b, 0 bluch 0 py 2 G

C¥) WUOL . S, U ¢
bluc! slej, 0 k! YT
Adelst vy

_19‘..-.,3‘ gj\.bj‘).)(md.pu | —
olosle HSplis,) ot )l o—%

Lebos b ppase gttt 1—v

o2 wisle sl lens b, o blag) siey, 0 Y—Y

,_,‘-La C‘JL")"

e s\, 0,0 blast sie, o A=Y

RN gsL‘.JL::’.LuJJ.Ll«.,ﬂng)‘)J Y



w‘».'lbl» ng‘,lS‘,,L.._,J Jc‘..w.f.i‘ uLD)‘)J._r,mw

11 Wi g | ot slesole gL, 1y
T AR R L“JA‘JJL%J"’L’-&)"J’L“‘*J‘L"‘“J)'-’ Y-
L TR Lep 80y 3 8,0 blust ;0 r—y
AT LR T blast sy, o sl oS b g
YY i eyl o blugt s, oY
vy (slela, ) Jsls Lsu)‘)*‘:’)"‘l’w‘:’)" 1—¢
( o) o sldlb o blust;,0 Yot

ve oty (o sy sloylea ) i

Yt Sl el Jlo glas b, o blust ;0 A=Y



dj‘L;_Aws

bluisley, s csle JS el b

S aato yoy
3 Jtluge pllane 5,6 aps ot blus! s\, 0 sl 51,8 G
il 51,6 a8 hat Gl o5 ¥ 10,6 oS p et g LenBan o
g b, LV 015 SBu Y 2, S0 g e 2l 3ubyy blug! a0
v 2 Lo oy s 0B o o

o ali ouilla st utiul oy

sl G g ot abype slo gt st el o b il &5

e & o dlae o Al pgar — pdlasiie ol 0 e oyl

o lasite el o S adlas Ly oass ags gttt ol

TN | IUUPPY PP [PPSO I PR OLT SRUR DIUPL UTW TR S e
sl U oBau o Jad g

Seleyl g adgad ¥ —y

SUDNINE T W F A PRpVL O @mgu*,\.ﬁ Jgateln, By 7dlae a kS i)
Co B “S) . CORVRU T "L PRV m\p‘;.ugt.ﬁ L5 9es
| . g S lgs.
I 95 gt e | BBge ;Wi lag ¢ U 08w o gy 0 g0y 0 — =
ol S0 L)) O gets Ve aigas S N0m3 ;B g8 50 Jb
e 5 dar ks ar s (S8 S Yo obiul g amo,ls @, U



Dl t 512y, 9 1 Vo GBS 121 0

v delas 8U1)S i
3y 15\ g5 15 bl oyt S 068 002 oo gl —
Sl 5 0ot B 35 00 18N SHlaida V8 YU DENETO A PRET

e canc? MR Lk

d-—b:q)o d‘-.bd.n'-‘-i.'rj P IF e U;&&‘.Aa-«h og‘\-‘.‘u‘.a_t-).l.'m ‘_-,,.,o{f,.a..x.é.\\
Lo a—is b lagy © oanloslse e o gy g d 60 3 Pt

. .)}-——!..)Jblj.::-

DL B

o b 4G o el g IS R W &S v Lidrge S any et
— Azl f-‘*"J;’J‘S S ge Tyl Lo 'S, 551 = B! ol 0
tlymo o Lpiadytoms 31 tmpurpet ) il g o g asSit & 48

JSUN SPUS IFR YCION P  JUL @V ey 0 oS g) 4



-

t,Jw.m'i

) s bt T,

el By
dglaiye ledilu) 0 S YWLY sy, le 3L 0 pLE g blast ()
Il 2t bl iy, o Sppeiet ;0 2y Aidlge up iy S
' . Jgas
G AL g Bl 0,5, ol b el eS,o —y
gl b g e 21, 5 T s by Joob ezl
aele Lalob ,Lti o uSe g ame Se0 jslae pilhe L ylaw
e A e T~ LTt S
OWIa L (Lol Cannd e (e g unlne 3mpe Shleis by
e 0 g T b & s Syesicand vy g
S X SN, 1) PO I *) SNT) (SRR RS B
Prmay S il ey bt slgtond e (g Sy —
Gdw JB olprage a2l @S, 15 b s, 0y 0
IS0 505 N Lytad b ;17 Ypmma o lai L cly
V15 a0 8 $layler o paasy Lo lr 0 51k
Pl o Toiter 5 plaisbucdlel e Ly d 3See s
RAFCELIREN. S0 7. SR P RV VRN Ie e R et d Y

gV 35 0 dudey hdgy pdlan 1 pusd B adauny




. J):.Sﬂ" plav!  gou oS,

J,J.:-ds > e Spylge, 9; Aot el Gus (s s oSy —y

A2\ d:aé) J‘S- r.b‘.;t&u‘t..’.‘uﬂ'@&a L{,.;T.b‘.m.};‘ 4y g

go—aes & 5t xSl Gl LT e el sl Joing
Bty o adle 3Lt el sledeb ;0 oo 8 LT o ad

. Jgdb ars e

25 10,8 cas b el omdy ( Stainless Steel )

e a5 Ay e g}ﬂéoﬂ“!",\\_\.._.?-_u;\,:.,
L........m»::,a Qﬁ.w‘d&jé.hgéﬁ.}‘-’ﬁ«‘).) ...L_gL _L?Lub_!-'v‘ Lij)JJ —_—0
I g BB go9e Lt las 1Ry 5V erlsle slm

c 08 alag gl Bl N an pal aigd Crundd

whasdeg e aiis, s o.:..:f_'SJc..l,_.z:,_? d...!a}.o LU bl sloy0 — »

- "Jﬂib t,:\i

_bl,...,:'l,_sl.mj) J t‘f\ Y—%

DY TS VPSSRV J b a3y &S2 praer oy 2 lust by, 0 -
ulL————;-.l-!’ L.S]Sj Lﬂ",‘ﬁ_’l B O-L_gﬁ ‘-g ”_\f‘iras .LL-AA-.IJ‘ LSLQJ)J
1Sty et ol s

S, by 0 AR dSL‘.JLS_i-Lu.bJ b’ o o Yo gj\-‘a.:‘n:hﬂ.h‘..w R

¥ IE] P ety AR ) Slis LIS'.)—'—‘L' il slais



e R AR BN TS LT

s badsn porads Gaamdy ¢ "B | lass e blugt 5,0 —y

a0V TS lolsi b dype) 3 ppaine Y
oty S iy 3y 428N 0 a0l ol WY a0 s Bl 3,

gy by 25} pnye iy Lo 421, 9 i Y0 0 DS ciBene VY

Y i S b Y LBl s Loy et prlie 3 3500 Lo
sty Bl + 28l i s Uik i b3
d—ut b wile Sl e VS uwc—li...b‘_sw
ey 0ty 35 A gadge Bluit i) 0 aleye el
c oS op s le b gyl Plast alowgs e !

L_‘.,l‘::-l.«.v., oeh 9 ol c..iha.)\ oad aiile glmldsle . £

gy 2 " Ygama Uy, 0 et 29 ais L Dlugt e, 0 e
« Bl oLy il wc:.«)ln FaoRe sk, o

Zeplp! vy
sl W adis, g 6alS I pes Geb Kb A —
o 2al Jed gt 51 b miy B aslegiu ey — &
(PEGU () edlinl ) 285 -
( Y goo a) b ) S5 -
| griied dand -y

() BTy PRCTTERPATION. JC RO 4



$lasy s —o
s sl Jedglell wbiclaulgy — g
o) HbuTeleds —

(it UK, 0 ) o Y gosy cdbu T LS5 —y

bt slay, 3 o alob gy

¢ il iy el bt iy, 0 e adols — )

53 blust slay, o " dgamay 03 WS phue o glplaante —y

s

JJ‘}-_——.-—-BUA&-M‘JJ ‘...L‘__MJJ;g J%‘ d.LﬂE‘).:n T e J..h
OJ)--——-HJ&L_!’JJL&QJJ*IS: ﬂ-.'.'w" . dj‘bd.l.ﬂu",___ . -‘..,‘ uﬂ};ﬂ.{'ﬁ

[ S U FPU IS PN B SR WT RO 8 SR LI P

ol

o Yy o #Jﬁtﬁ:: ¢ 2y slhslasle —y
55 ey 3 " Yomans Pl oyt 21 wile GlLoliile oy
pm————lge Loy Lt b ayg 699 Vi b Sl lezsla
oy 3 ey bl e, 0 alols Lals e S0

» asl Sayy

Ayt sat otTplas, b pla, o lus) sley, 0 8 Sllostle —adl
il g ! igh sapm Al S g 5l 5

e i Wy 0 s Vo s ey o slelss e —




o ladabu, o blagt 5,0

fgmm—i el 31 (Flir pMlan;l 0l aiile glsbaas by —y

blasly, o yguay S lae g apad g e Mo 4 ¥ Lol e

L‘,g\a:.a-hng,aﬂ.&a &‘,.:‘ 1—-Y
JLISUS PAPYI FRTTOMPRL A TR R I S0 % T I 0 I3 R L AL LV B
eVt ) (lgate 5L lazs L 1 o S hag ALY 5 Bl
& alas blugt JVake L Lolaale ool 0 Lol Llus) glay, a8

. adl,

Sl et st it bl , 3 blugl slay 9 Y-y

t,.ﬁ)}]ﬂ.g C_,l.:s-t...);(-__l:\.‘é:).:, y_‘a:«h\.w "d"LfJ“'O“"‘:'%‘:'_"L'.’)J —uadl
b 538 pl ;0 oS de DS, 0 b bl Gl 0

Hmln:'o.:-l.w t&‘.gd-’)ﬁ O &L,U‘.g..hi-).! —1

U YWt ,n JS2la L,&L(,.;h:..s-l.m).:ﬂ%.,!,.:ém).; —X

BBt blust slay, 0 Jolss Waylge o o2y 9 Jub sla)les —
U PR TR PR S P L O R R | Iy Geb b
AT A ER L o R N R S PR I I e

G —asl b blast 5,0 OJ_I'JS.JJ)J‘SC’WLM(}L‘-:J‘&L#B

T T P N P sl aloVs ()



olasle, o bleat Y.

TP g PR TS

o pdlasyt Ueb el o) 0 blugt slag, o alol

o a0 Job pagSle domy I Jg S

B dos e s o U JElug U o il el (o) bl o e ) lyn
Sleolail, oo | o WSy 0 [ Hhatasl,ly, o 03y WSy lgu o °c *ot
YY/e Yo vy 1 At \g vV

to e YY/o Yo Ty e

oadypbie b am; o0ms Yay Jowgis &) Lom a0 eSSV, L g i

OM‘#D

NVE-1 PURSR TOT I . TIPS ISLY [ U-U DRIV JOET SN POSCISRE L3 PR LIP3 B P

= in i g O_L)Jr))‘u'_-;.l dgdm o blust sloy 0 Jame — £

0‘_4\:».5-1..‘-.‘._&9‘ PS‘J L’;jiam OWLwdSng L;:..».;J:Luq.;‘)_).)
)—“'--r.’,u‘_)a-! oL Lb_jJJ Jome JJ‘J NP} WS 9o i,,g L;!ng-w‘t

. 2l

I FEPU ) P DT LR T P VR R ablis, oy

A ey o slaste ey slayleno b lo Sobe, 0 oy

A n by g jgetiinl) 3 S IS0 Jeaie dyamge o lazs L
J oS jotrias dpbe Jaemen oy laddlujos Jlast g lo;
6 demir T e it a Yy Ly leas (s gas (s LS

- gt 0 ;B Bl 5y uy it a8 e by




p ot by o o langsd 3y 0

Sl Y 3¢ Vel 90 Uy e 2 g b S g Wgendasy 0 g
LSL"&J‘%Jt-_’ (‘,5‘-5- CJLaa 8";-"| a, Ll LSLb)‘ji-’)'ﬁL"“j d&‘.‘h
0 DR WPUL | DR A ST IOPS S TOPISE RN ICURIER I P IATEN . 0%
. dgas o Skt
T R R IR W T
ks 8 6 8 05T IS Uy 3 95 ol ke 1 ¥
gt 430 (5 )y S 8o alpae 3y o S0y a..t,,..l}' S iy o
cass S Ly
.«;\_._._‘.,,..2\531 46 oln:n:'-‘.w O‘-& de-ﬁS e g L(;J’—wm -
aislp; ¥ bluwst tayy 0 gl b wleas PEEX DR W
Sl sy e iy BT gl 5V b W) 0 o
75 Y e "lgis Sy, d gy 2 1 dp 095 0B Y
JL—.—N‘ rj‘; tﬁ‘y )‘5"‘“’3 J'-#J)j dJ",‘J \4&.55&_19\'33_599}:.5-).)3
. waf
ot Vet yor; g 0 9 Wiy Jeb shlo S Hlezslu 53l *last —y
gt 2es “asme widlee 5,82 w1 pdbae by e
L -V R P EW PRCHPW W1 i ledge L‘..;T Leglacs sl

cagtedy 8 bla sl ey, 90 pay 0ty (id ol L

u‘:"fd‘-“b‘s) o blug) sliy, 5 x—~t

Loy 3 celing — ol
\MMMM vy b vo)l wliin) deeles Jitas —y
S T T B L s O e
| R R P T



St lu sy pgas bmbidis ) 8L ot tapliie clay—y
o et Sasl il oo ey ocebue wl
5 ot sl be b plaslu eyl sletand o 25
Y. P O ST N DR T RV YN P O ¥

A

oJ’vw

blugt sloy oY G — o

olidte B asl, aidly jal el bHlaat w‘-&-‘ Sogh Sl —
(gt e dpdgeny ) elipks oTels)! o
IRIY. LU ONPSUN TR VI S DAL PN B Pt
R TR CH p A N el Rl e
N s aaly ot oy s 5 05S

_¢-5-=3):*°)J olasle slaylyes o opps I 5! Grdple sl —¥
A5 35 e el s 5L Yer 9 o Ly Yse 0 0!
}____5\ u;.s..:.:)fa,._..n.:)-.j; Lo,y o2l o s bl 30

v sl blut 50 Yo plasle glaylyeo

PSS I1 UCTY . DML WP PO b Ve g B blugt sl 0 —¢

A P

a0 —

e S.bGs, 0 blust 0 et shpresy Jad o Sl v —y
B U ‘,a.jTl L LLfﬁj‘JJﬁ'mL#ﬁsohlilM%
I R | B Sogl See 3yl

l____‘...n..lo‘.g:&a_: CF-")" ETAW Jlouyt U sl ol ass L



ol by o Blt 5, 0

e 248 gt bioad Olsiay Blugst 5,0
g g 2 et b wly sim,ley 0 Lol pbiio b, 0 —y

o togge QL&:’-M

oSSy 4 By plisle daly e L pblis b, 0 —y

blust slay, Jo s gl '!,;L; -

e acdds, Joad edtoc s Gob ay blwst sla, 20—y

-M,ﬁm‘m

Sy, 9 yges 0 (b Yl ol Jelie, 2 G bl Sot ¥

eV oad solop s Jedy o S cnlie Sudsy s b

: J._JJSJ%J

(St e Ve sl (G )18 L~ ()
Sorelm b 6 Pleslpu oF s1loa LS, 5 S
095 Lpe ppduins S e 5V asibe ¥ Jolss 4
b by By I tpras g I Ged

(B ) el — ()

asli, Sdoadlypin o iy Job ge lae el — ( E)

. oT Ou'd‘jl.u

G (_;L‘..:\...L%-L..).J.bw\ sy 1Y

le_”JJLa-a Jnﬁjﬁ H At

LIS



olasi Ly o blugt 3, 0

P JURNEUE I VAPPIFIFI. R T ELT JSCRE W FUICO O 951
_\_.__...‘;,L,a.x..:.)s.i Lo adis, s 65._,5)3..») g Pyt GLF“':"""L"

Db gle b Yy Jy oy 0 0 ad i 5l Jolgs S\ o

YL PUNUL VR JRUNE RN J'RL S

gy Y=Y gy sleak

[ ] Jm&
Y-1 Joos
o L L lazis L, 350 B! blusshis\ag, 3 5 Lnealo, 51 2o
S — usyb
aslyaly 5,5, 8N o aatgele b SV o | 5y 9yadols Voo )
99 wm) st g0 ) (plos e 500 Syt D L) s Lungs A
b i 5 0 )-’(\fi-'-““-e"b)-’ R+ kol [N SPLVA TV
—liale 2 | s e ob.a5! Cope
d‘J‘JdL‘Jme
"__._B‘J..h L}W'b
Yoo XYy - q - (Mo.s\_.u.:u_,b-.b)
W] FIPY L FC T D
d—-—;)‘)é'cvlaw.b
— VY x sl slagly,

L]

r-—-—-'

A dLs ke,

B e ol g blust shiy, o shae Joli 0y Sedyleny 3 —Y
e pob 185 BB ue e alal s s, Sy

[ FREUPPIL | FCN . O PRVT B-Pa i PLP-99 BT SR ol e

c sl e ¥ o Nkt

'y




b by o blagt; o

e L VR L SNV 4 PR VT WL IR S YR R

il gy 90 pyl e e VG e bl ey, 0

sl 0 alol asl @i, 8 Jhs iyl o 85500, 5
el 0 106 g0 e el blug)

o degles prndS Ve e g 2 "B Y, Gl b aly blug! 5,0
a5 ,S) b0 0 s 0 g Ve i 5 g Ve gty S gt
g 20V i Cpuad ik 110 S Lt jpom ¢ gl
s bl 0 by 9 el 50 0 ol L pt S, L

T

e Wy ) Sy 55 Pist o Yt o bl ) 5 S
e 5V ) 55 Sla Ghlastebm she 8 ( Lpa
0 Vsl ( Lpgmmupem sl GV 518,50 Sl e
i 0L Sttty OB N Gy s Lt LB (58

c 238 gV aes blug!t sl 0

Py oty Bl 5o y v /0 R LT Dok S b slals
candl 0TS ey Jeb uliajt sl Lt

Yy



s and

_L’J‘.L:\-"»Lw s, B sely blug! slay, 2

ot sl oole sy Yy

v Sl atic Gl Ll bluiley, s af: ol — il

by sglyl — -
it 80505 SO W adis, o & bl s b 54 sle), s —)
b e Sl @33 Wy o 45 S U s oS o e
o s Jslo el it Job 3,90 (Slan b Ly 53l
o easS o s Ly e e a5 oy b Lo aaud 35
p——bis Lskblugt sley, o wls Layeste,V o sl

Al el os e ‘.DMB.J_,JQS.’-,;_“S‘:.JJ._{\AJ

LB, ona, iy LS bluct yley, o dham y sl d —¥

ctigdain b 3l blagl gley, o aad daly Wgdee Sl ol

st 805 3y B sk 10 Ly 9 ot Sty S

o Sunbyey o Igbs (o oSy il ) S sb oL
S\ S as gemo ey @ "B sl dodngy 5y S a3 5
500 0 iy o e 5L SpBim o a8l 02l a8
o bings Wig T gdlane o gl 855y RV VR I FEURIC PR
ety Gele s 0 b sl b RS PRTTEIS
| . Mg Jﬁ.,_la\...ugs‘ Glpy, 9y L adis

Ve



wanm lustn, 8§ L le, o kst giss, 0

Aé - ¢
pthy 3 S pasie pod: a0 0 iy, B sl g
AASHO ™M153 wlasie U wloaSw S  Tpems

(Specification for RPLICREN 94 1 S-SR ° DL
Premolded Expansion Toint TPillers for Con-
crate)

L) AXABHO M153 elasits U aboy L5 O\ ¢

Ly, Ist e it e 5o, L sl ( ASTM DL752
g S g e

(Spenrification < ~elas iyl uy, 0 blugs!
for Preformed Txpansion Toint Fillers for
Toncreta)

Sl BASHO 33 clasds U ol )8 plasplsl oy

(Specifications for Preformed Fxpansion ) Jgla
Joints for Fillers in Concrete)

ey Ay Jr o claide: blus) 5,0 yle ad 5 slebb- L o
;-UJ;

S WONSURITL PIFY 3% LI IR IS SUR D P T 3l sbaews —

it OV I ey S5z v, S Jas uy0e JS2 4, TNeB 0 06,5, 0

c gk 00,0, aglas 3l

sa—ias e lasde Geuby ol LT el &y el b —y
c S plataby e 5 clasie,

.L_JL,an{S.HEL;h%,db!anﬁL,\@ Lmai&b.sé;.gEH,J —y

Yo



JELVCEX URPI WS SO0 DUV R BWCL BPTV SO

)-_JJJL&;‘ Q.:Uaa J.ng C.!B.m L’oLuJJ d.hwrlu J‘J CJ""" -—f
N VA W C.!Qm;d“og QAL

Loty b 5 " iy iy 3 I el Ly o Jae —o
W gL

ey ( J)Jdrlﬁﬁ~’¢-—=-euL+J‘dew} Hss =1
s-Beso Ly aslieasisgead ol ot it 5, e

S I RO W e O = 2P rpley

piip3 Y 6 T s (S Jpiipib ) gl plle — 2
bl a0 le aldis jphed Gub 2L Wl by Sowd ol
Hm"‘dﬁr)y et Sy lgey 96 Lnd sV 8,8 ol pite
‘5.4.—.-.- oV ol ! a2 as S Jas, o Wy, 0,0 JVa, 9 Job

U.L_—-.JJL_U‘Jf. g logo Ig0ds ST UM (ST I . QUL PRR EL
Cd.&—w L,...LI.-D r‘f‘"’)ﬂﬁby.,"#bcjwh MJ)K-' VJ}"""‘"
S .4.,5,[,:.!:1......,,\)}.: gy S Liee & jguay .x..:,gr.,.u.! Lo ha

g a1, 9 Lidg, ool o blast sl 2 y—v

"~:.La,)o.:l#t.b\i: Jome, 0 adgos e Bluish sl 9z 25,0 Jow — i
I U WP F o Lebte s Lk URTICER WAL I WA P

cwaS
Wyl —

c...._..JLa. Lo a3V ape g, el O'L’ & ‘5:..-..‘ o, o2y —)

1



wl\r&istd‘-‘bJ[SﬂLuJ “ -LL““."" ULQJJ 2

Voo 10 (how (Flhday oy Ty sty
L ‘J‘l”gﬁ"-—“"j el j_sl@ ek vo 51 ot alols o)
e a8 b s
J"L—“f-“&s‘)—:;-"w-.‘-]-sa Yojlf: ol o ds"waﬁ-w‘w 3y ‘---'f
bl 2 L ' 8y L L(_dpu: Jrsdyt sl 5l
Joalgiy et sas S3 ,,a S Sl et blus) 5,0
ETIPL T UK. S R R W

Jb JEt sl gl — ¢

as—ay Jgas gy 3l b JBT Gy Jhb sleale )
o=y W bl abe b dl L s 0y B blast 5,0

R VLR A FIIFULI FRTOPIEITA 1
b syl e, Jato, ol e ale 0BT st oy
S L W30t jodiiay 0,50 1 ale 50 "M S wloalt
L3 ot 008 anas o bl rﬁ;_m).: 0l =S,

-ty 285 blust 5, 00858 50 el 7 g5t 0L L
Comand el dely adio IGT L gy 33 5 550 e —y
‘J-——-*'T 59,9 e “-’i') s Lszﬁ 8 “’i‘J Vs b ‘) adso
b 35 by 3y ame g3t ) 58 ) Lpgenie S ) S i
b RCL a2 jleelecdbate (5,800, 0ug S 51 528 el

sy By MC2p53,5 Ly ROZ

8Ly leny S a2l sud tle Gk b lals s s — o
et 38,6 LT |, (L JBt leale Jogsh ) H L Jlzs)

LY



dmu¢mjﬁﬁuJ a b hast whayy o

ity gy canli (s gy o e L L 5,9 G o'l9mo
Jot i o A8l St S pb) el 1 4 RV phe

b Il e aply (b Gy 048 iy B )l celed
o) o— A sRi—lo e 1—q  sagl-l Lay, adoly

Siadaay o esleo 1V /o SFerkeq o —Sesdee 1 Het oo

Lol uy)b u'lss, J.LL...,JIJ;L:! r—y

Gl e 3l b L pblis, 3 iy wige gty 08 2y

. ..:.:‘3 ol oy aTSJBJ.i &‘SJ\, sla sl g 50
detoad 20,4, B plEY sl REINELNTY Sydlge,d —¥
Y- P t__n..w\..:a .JL:- ety g f’j'ﬂ U‘.A.‘-.g- _qu.»‘ d‘..bj)..!
Js b 2l S blust glay, o Soppe o83 g by

sty a8 09,5 S Gl Blugt 5y e blad ey I fs —
e bl JResde YV 1A Ow

.L:.mL,-.‘-‘ g;Lb_}JJ e alols — c

c il b eleblast sl 3 e sl —)

oy byt Sy Wy oo YY1 polme i oo ()

oty 2 Ay By el ) P Al eV ()
st

YA



ks L (sLo, 1 5oL, s bolugl s,

Jasm i (51588, 3 o L s Lo, o sy 1 ey, sesisle — S
Candy end ey Ll JEG1 5ol aspiie ek L elgls
* kb JEsisle el 1gsT s o
Le-l_'-:l}'f’-‘f-l-! lg-o 5 39,5 45, 3 blus 5,0 o, o QJ:J#:JJJJLJ
Bogsmn sla ay, shaly ol Jondlpgin 5,0 o R
dascMe 18 glo sy lubu o bian st o ks e
TR I
bluslslas, s sly Whils _g_Y
d_ 1]
S L——-Qm{yj'%l.:buﬁléhj)_dﬁlﬁ)lﬂé I lee 1
(Cypress Redwood)ulﬁ,?._&j.nm wyaslrwbie sla ol
03 b ass eyl JLs o5 ool by (Sosugg e S 515
e AiSh 5 W and o9 ) A hie St Lid s
o—loe selw by s s LB SLIT U 51 (00 % o8 T
cadbo s olfws JaB o, af el
el TO B YA G L™ Yoame s { L3 ) e lius F
ot LS e i 1 5af il SO LYY olopr

conSpmin 2T Y sna)

Sm—ibhasgls alalblast ;o ppe o by oaly s Y
Al s s augy wBlans oG e ligo, 3 05 50,04
¢ 2508 dete Loalnnbipaw ety sl o5 slgssl

9 Loyt s gye0ly) eoloan) g slamls auly L8
ey 3 00l (g5l e as o.;LTCJ:;..a_,.g Ssas ja)
sl 0ok, 0 505 5 ol BT & sl ot
s i slge 5o sl s o5l by 1, 13 it
i L cuss paeine 538 aewas il ol 5,10 5,8
* Dget 00 i

Y49



s lugle, B0l 0 bluit ghoy,

gty d e at e g i e SV A iy lgey O o
N Bl iy epdne 9 A RN S B, gy B
it + g5 8 i Gigpmn ety b by 3y 0 (5516 Jai o
=)V i L Gyby 0ymy ot ed el JaSiphe Sy 0% 5
gl Gy O

d\ple Gl 59,9 i ol Spead 51 Sl sl —1
(Oyeingy 03k ) #9lacirhiy s s\ 3L 0 TOLE b
GBS ppbie JS2 Bl el U oley A2l 0 dppur
GLblowt 0as 6alup8 o 8 Flided) 5 00 Gl
c Uiy i LT USV oy ot

6 Yo (Sae & o 25 i p By 0 el Blapt 30—y
e JaS jues Asl 0l pen Al

B T by S s sl el e O 2P —A
g b 5V 0 el S g ! o8ty wiSeneny 2SN
S med dmgantm Aol Dlawgd jy 0 sl I - sl walo

Al adto J)"-‘)J‘*‘-“‘b&‘

blugt 5,0 GhueSs gy — o
gomgpg-ade H155) aluge L el blast 50 gl sload —y
e woglba plad 238 & w2l de-:s‘oTu‘ﬁ 8 o8
Pl el el ilen (@A) Sl v U 02!
by et dgas Jaiom g3 ¥ S5V im0 Y 5y 2 ey 9 el Ol
+ dgs ol b ol b sy e e S



wlialegle, 50 o b lag! sley,

st robiw JeaSsy 350 she and () dend fren o8S ie ) mg
gy gy 28 Hlndal oS b alomgr dele o e 3o
g ey Sl e iy Sl g rj'ﬂ@bl.ﬂl”})
* JJ,S;&‘.@J!_LW|:”J S99

u—uﬁ‘éﬂ&i«g‘@ Ji.g J s wleala A4 ».hbq}‘ u‘..b_‘v Jd
g3y b g Blugt 3 aud,b Wit it gl Koo
¢S apens bl 50 plee LSy 0 b B s
sy sy il 48 (slmale L Sl g leake
Comripn 3 403 0300 Upbiy oty 050 F Ty 5 ahugy
v ity b bakdey Lo alis, 0 60230

o————-l’\i*-.-w‘-'" Sl asly adpus -\c‘-t)‘-: JBY sla alw
o lady GBS oy e i aile )0 pSoe |, Wb alpe & obley
o odigd 2135 6 ugs dau,u.:‘,i.\,..,& sl S
b)) sole le aih b Jlsst 2Ll sle alp albls
JUSN, ¥ . S\ BT URIPL Y8 WY I PR WLIPVL JETL DR VA Dy YO
Ssl sb a4 sl Walemst 35, el 0 - a2y
1oy phaly il seis 2t sappee sl L Lo ade
RS

geSnghe (1) Da b oade Y4 0 eas S5 atant jldtest
v heloss 39S eglee (Y s )o

it Sasly b ol 2o by ol JUmst ale 51 e

O T T o O 1 D T

I

|



u’-\-:.i-law\.hﬂsﬁ‘a_, s blapsigle;, o

" Vgama + dgas T S g By il slydpdoaly V) e
g2 aile ($ i &y s 9 Gpm MC2 b 5 485 ey
bt 08 o s oy 5,500 e Jpdow Yy 0 la gy
« (lpm i Fom YT it &r ) Mdlige Jpd JiB s Sy

Grmpme dhy 39 35 9 5 (S eyl JU ale ST e -
e o JE1 30 SUSELS aleusy & bt (a3liS) )
) et Qinant p30 5 I alge =S, s J,,S,l,‘i EVAW a.n,.:}
oAbl Jgmge U’S sl 39

S Pt R PR R IPLIOFL 16 R N e A e b

WJL.EO&“J%& a9 Iy509 2l Jong 599 Jlie 38

508

i syl 0 Bl 5,0 0y

PN PURPORN XSRS PR S\l o blupt slay, s 1y Scalsd -
e ady d g+ g5 Syt il ) e lindy PEE Il
g L  Jrzua Umiing (guwe (sl ) lbtews A W PP |
QM&GJ;&QTJ#MJ 45;30193@'1(;@-‘-0
.&J}J&J&Jﬂﬂo.x‘ﬁs%.a:ﬁb}q

FSSDRON [ FEPSIREIE RIRTOTRUSEUB TR L e Al
935S awley 41 Sl P 00D

vy



dm’uuu‘;ﬁmh) JJ’LW‘ *-5“”)) o

(' o landy ) Sl sl tey ), o dblugt 5,0 1y

oy o2t J8la iyl 3, 0 Bl 5Ly, 00 Uiy, o e 8l — G
c IS alagt S e ¥ gy S s Jobiy o sl ouily

Joed G5t S Wlesas plo Al blag! gl 0 0é - o

' o yles plab

Blaagilyy 3 (gl cand 9t o ey Yo 51 S0y 0 —y
rdd e A2 a2 sug 6l p B epar al (Sl 1)
Lalis Subpe posd ypey Jy 099w ) @ LB s b
Lo o 8 pora eV 3 sii ke o

ey @010t oy 0 e i bS5 el bl 0 —y
Aengly 9y 8 A i Gy e By inniig)y 3 5 095
FYPURENN 1 DR BTSN ST SO UN | I ] . OFF
Comtasly o plge shgs) 90 S i Ty 5 3393, Jod
9ui5 3V pSale e e e dely bt Jeae S8 b 0

* """Js W;‘ygdw‘gdm

{0 LS Byt 2} i () (e syl 9 bty 9 yr
2B b liats oy o aede Ly low 3 30 only oz blug! jy 2 pgs R
Wi 3 MW‘}«LW‘ oS w‘ﬂui‘lﬁ’.,sw St st

238 ol s

9 taed sLsh o Al Loy ot blugt slay o adoliy Jow — &
Jid s ag S alagl aiilens 30§ o) e pene S ple Jolyd

'y



&mu@kﬁjﬁﬂM)JﬁEW‘ d‘—bj)'d
39S vrein 18 alrase LT

(et sl 2 Bl LB I A=
bt ety Nt 8 g gplaing 1 LRjp Joe et
0SS0 b3, 3 ala o &yois sl 0 b Sl sl

v 938 gt Ganbia Bl sy, asl g3 ¥ b ek

eS8 b b e bt 5\ aeus: Jailow Sl dowd -

S~ SLELE g, mpead sl o i IV gy éJ.-Lw” STERTTY)

Sl ay (5o ypby el Lo s ! - I S PN
oS e S Pl 0

Y¢



2 Jls;

-

— =1

& omoorepeymarn.ir



3.7

FOINTE IW OTHER
STRUCTIONS

o rical ewpansion joinks

+7 walls of arches to

provide fox movements Guo oo panpavature changns A

location of and Distance oobasd Joints: These joints
R IOy B W TR P e G R RPN

. »¥ gpans and at intexme-
diate points, generally nee wors than 15 m apart and

EYPAMSION JOINTS IN CONCRFTE
a. Type of Fxpansion
shall be placed in the gywo
arch deflection.
b.
shall be placed at the =
shall be filled with guitehic £illers,
BYPANSTION JOINTS IV PLOGT 57

A TGEAY BRIDGES)

< 1

b

Tocation of Joints: "o T © awpansion and contrac-

tion movements, floox s on joints shall be pro-

vided at all expansion & ¥ gpans and at other
points where they may he seosesary by design.

ppron Plates: Where uass. =hall be designed to bridge

the joints and to pravesd.. = fayr as practicable, the

accumulation of roadway ¢ im upon the bridge gaat.
preferably, they shall B counsobed rigidly to the

end floorbeam.



EXPANSION JOINTS IN OTHER
CONSTRUCTIONS

3,5 EXPANSION JOINTS FOR BOX CULVERTS

3.6

a.

Joint Gap: Expanzion joints in Box culverts c¢an be
provided by eaving out a2 gap of 1% ecm. The two bits

0f the conduit shall be jointed by a copper strip

4% cm, thick and about 24 cm. wide made with a loop
of 19 cm. dia. in the center.

Filler: The gap shall be filled with premolded
bitumen, sawdust and sand.

EXPANSION JOINTS IN RETAINING WALLS

e

b,

Distance between Expansion Joints: EBExpansion Joints
shall be provided at intervals not exceeding 24+27 m,
for gravity or reinforced retaining walls.,

Filler: Joints shall continue throughout the plan
width of the wall in the following ways:

1. The middle third of the joint, in plan, may be
given a channel-like notch (similar to mortise
and tenon keys) and the filler shall £ill the
whole joint and be provided if necessary, with
a suitable waterstop, according to the Drawings

or:-

2, The Joint shall run through half the thickness
of the wall and then be displaced to one side
or the other. %ach half shall be filled with
aporoved fillers and & layer of felt bond~break
material be provided at the line jeining the
inner ends of the two parts.

22



5.

7.

9.

10.

EXPANSION JOINTS IN OTHER
COMSTRUCTIONS

quality of steel required in the construction
prawings and Specifications.

nowels shall be assenbled in |a supporting element
of such design and construction that it will zi-
gidly hold the dowels at the |central position of
the slab depth and at the prescribed spacind,

nowels shall be placed at oné-half the intermedi-
ate spacing from each edge of the slab, When
staked in place, the assembly shall hold the
dowels rigidly inm place parallel to the center
line and the surface of tne concrete.

A maximum allowable tolerance shall be one {1)mm
in ten (10) mm,

Half the length »nf each dowel shall he treated
so as to prevent bond and provide free slippagea.
Preatment may comsist of various combination of
paint or grease. M brush coat of ™MC-2 asphalt
over two (2) coats of tar paint is satisfactory.
Any other satisfactory treatment acceptable to
the Fngineer may be substituted (See also 3,203

The free end of each dowel must be fitted with

a tight-fitting cap and provided with a stop to
ansure end gpace for the Aowel end to move into
ag the joint closes,

prior to concreting, the $evint shall be checked

to ensure that ahove-mentioned requirements are
closely followed and approved by the engineer,

an



b.

#ZPANSTAN JOINTS IN OTHER
CONSTRUCTIONS

of the slab cross section and fitted around or
into any keyways (See 3.4b},

all concrete shall be removed from above the joint
filler during the edginy operations,

The space above the filler shall be equal to or
greater than its thickness and without any over=
hanging fins of concrete ovex the filler, Wo
plugs of concrete shall be left in the expansion
space,

Joint Finish

1.

The top edge of the slab at expansion joint shall
be rounded with a smali radius edger. An edger

of 3mm {(1/%in) radius is preferred since it will
keep gaps to a minimum and keep sealers from bheing
wiped out by traffic,

After edging and surface finishing adjacent to
the joint, the pavement shall be checked with a
straightedge and corrective measures taken to

ensure a good riding surface over the joint,

Dowels or other load-transfer devices are required
across all expansion joints to both transfer load
and maintain slabk ends at the same elevation on

each side of the joint,

nowels shall he smooth round bars, free from
purrs, and shall be of ‘the size, length, and

20



BXPANSION JOINTS IN OTHER
GONSTRUCTIONS

3.4 GENERAL REQUINEMENTS FOR PAVEMENT DXPANSION JOINTS

a, Joint Fillers

k., Material for pavement joint fillers shall be clear
cypress redwoad bhoards, or some type of nonextrud-
ing material such as bituminous fiber or other
cellular material, as approved by the Fnaineer,

2, The filler shall bhe generally 19mm to 25mm thick
and of a width 13mm to 25mm. less than the slab
thickness {see also 3,241).

3. PFillers shall span the full width of the pavement,
and if supplied in two or more lengths, shall be
securely laced together at ends.

4, Pillers shall be staked firmly in place at right
angles to the pavement edge and the finished sub-
grade, When Fillers are not stiff enough to be
supported by pins, a steel installing bar or tem-
plate shall bhe used. |

5. Unless the filler is wood, a metal shield and a
protector cap shall be used to hold the filler
in proper alignment during concreting operations,
concrete shall be placed on both sides of the
filler ahead of subsequent spreading and finish-
ing operations,

6.  In order to awoid wlugs of concrete at the ends

of the filler, they shall fit snugly against the
side forms. Also they shall be cut to the shape

19



EXPAMSION JOIITS IN OTHER
CONSTRUCTIONS

3.3 EXPANSINN JNINTS I AIRPORT PAVEMENS

3. Location of Joirncg:

1. Fxpansion jcints shall be provided next to all
buildings or other airport structures; also at
intersections with runways, taxiways and apron,

2. Fxpansion ‘joints genrally are not desirable when
fregquent transverse contraction joints are used,
for it is necessary that there be as little open-
ing as possible of contraction joints so that
agygraegate interlock may be preserved,

b, Width of Exmansion Joints: The opening between faces

of ravement at sxpansion joints shall be from 19 mm
to 37 mm,

¢, Distance betw&gﬂ;ﬁoints

1. ©9»istance hetween expansion joints shall be as

follows:

{2} vVon~rzinforced concrete 27-36m . depending on
temperature

{b) Reinforced slabs 13-18m depending on
temperature
and reinforro-
ment

d. Construction of Jointz: TExpansion joints when used
in the pavement shall be dowelled for load transfer.

Mote :In General the expansion Joints in Concrete Pavement of
Airports should be mcecording to the publication No . 4 of

‘Pechnical Resesrch and Stanclafd Bureau of Plan and Budget

Qrganigation «

18



d.

Dowels:

1. tongitudinal dowels perpendiculay bo the azis

TS S AR e R S

oo
s 0L et

of the joint shall be provi!

chall be fixed in coanorate

shall be sliding.

2, The sliding end of the dowal =
in a close-fitting mat ey e i

vile space For movement of the Sooes wn bhe osone
shall

be equivalent to the width of the expansion joint,

crete during an expansion oyole,

plus 6 mm,

3. To prevent the moving portion of dows

forming bonid, ths end o

with a paint coat of read

by a comat of lubricating W
or single onav of applicals

greass, asvhaltic cut-bachk

ney or RC2, or asphaivia o

1

Joint Filler: the doint filler =t e @0 Lasvioans

ed as to accowodate the apecifl Lo

and permit sealing at ths

mit adeguate sealing, tha
shall be placed 1% mm. balow
Minimum thickness of the

be as follows:

Joint Intervalg R £y gy 5

Phickness of filler Emm, 9, S, 12

17
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EXPANSION JOINTS IN OTHER
CONSTRUCTINNS

f. The openinag at expansion joints shall be that
designated on the Nrawings at normal temperature,
and care shall be taken to avoid imparement of
the clearance in any manner,

Mater Stops: Adeguate water stops of metal, rubber

or plastic shall be placed as shown on the Drawings,
There movement at the joint is provided for, the
water stops shall be of a type permitting such move-
ment without injury,; they shall be spliced, welded,or
soldered, to form continuous watertight joint.

3.2 EXPANSION JOINTS AT DPAVEMENTS

a.

b.

Location of Joints: T"xpansion joints shall always be

used between pavements and rixed structures, bridges

and intersections.

width of Joints:

1. The opening at an expansion joint is governed by

pavement-design details, aggregates, and local
climatic conditions; however, it shall not exceed

25 mm, most common beina 19 mm,

2. To provide more than 25 mm expansion space at
any special location, such as bridges and rail-
road crossings two or three expansion joints of
atandard width at spacings of approximately 6
meters shall be installed.

16



BXBPAMSION JOINTE IN OTHER
CONSTRUCTIONS

types shall conform to the specification fov pre-
molde=d Expansion Joint Fillers for Concrete of
the AASHO MLES3

2. TRituminous fiber types shall sonform o the Spe-
cification far Preformed Expansion Joint rillers
for Concrate, ANGHA "M153 (ASTYM DLVHZ)

3, Bituminous type filler shall conforn to the Spe-
cification for Preformed Expansion Joint Filler
for Concrete, NAASTIO M33.

Steel Joints: Ths following shall be taken into con-

sideration:

1. The plates, angles or othser structural shapes
shall be accurately shared, at the shop, te con~
form to the section of the oonorete floor,

2. The fabrication and painting zkall conform o
the requirements of the related specificaticus.

3, "hen called for on thz "rawings oy other DNoou-
ments the material shall be galvanized in lieu
of painting.

4. Surface in the finished plan shall be trusz and
free of warping,

5. The joints shall be placed in corrsct position

during placing of the concrete.

15



SECTION 3

EXPAMSINN JOIYITS IN OTIFR "ONSTRUCTIONS
e e ey

ry—
S———

371 HIGHWAY BRINGRS

““@.ﬂ Seneral: All joints shéll he constructed according

... to details shown on Drawings,

ptgb; - mype of Joints

1.

(3%
L]

"men Joints shall be placed in locations shovn

on the Nrawings and shall bhe constructed by the
insertion and subsequence removal of a wood
strip, metal plate or oth=2r approved material,
The insertion and removal of the template shall
he accomplished without chippoing or breaking the
corners of the concrete, Reinforcement shall
not extend across an open joint unless ‘so speci~
fied on the Nrawings,

Filled Joints: Poured expansion joints shall be

constructed similar to open joints., “hen pre-
molded types are specified, the filler shall be
in correct position when the concrete on one side
of the joint is plazed, When the form is removed
the concrete on the other side shall be placed.
Adequate water stops of metal, rubber or plastic
shall be carefully:piéced as shown on the Draw-

ings.

N 1.
5
-

;E,“ Joint Fillers

Premolded Fillers;.-wbn-éxtruding and resilient

14



EXPANSION JOINT IN
BUILDINGS

Provision of expansion joints by employing connections
of the member clements which permit movement in a longi-
tudinal direction (for oxample, with the aid of over-~
sized oval holes) is not quite reliable and shall be
avoided wher.uver possible.

Steel trusses with spans over 13.5 m shall be free to
move laterally at one end.

13



Table 2.2

EXPANSION JOINT IN
. BUILDINGS

Maximum permissible Dimensions of Expansion Sections

of Buildings and Structures, m.

Maximum Maximum Maximum
distance from length of|width of
Category cf Build-|end of section |section section
ing or structure to center line | (along {(building)
of nearest ver=~|building)
tical brace
Heated buildings 90 230 150
Unheated buildings 75 200 120
Open trestles 50 130 -

2. When within the

linmits of an expansion section of

a building two vertical ties or braces are used

between columns, the distance between their centers

shall not exceced 50 meters for buildings and 30

meters for open

trectles.

When precast reinforced ccncrete columns are used,

- the expansion joints arve spaced not more than 60

meters apart, and with celf bearing brick walls-

40 to 60 meters apaxt.

The expansion joint chall transect the building i.e.

cut the building into ceparate units.

In this case

double columns and two separate roocfs, etec. will be

considered.

The centar line of columng, both of which

will have a co.ubinnd footing, shall be displaced from

the center linc of errancion joint by about 500 mm.

12




EXPANSION JOINT IN
BUILDINGS

provided at such intersections as a precaution-

ary measure

2. Uhere walls of a new addition connects to an
old building.

3. there large units of a connected group of huild-
ings join each other. .

d., Construction and ggggiis of LExpansion Joints

1. Expansion joints shall comply with the details
given on the Drawings.

7. wind and water tightness are essential, so
some form of seal shall be used as follovs:

{1) Crimped copper strip of l6oz. metal,
sunched near the edges of the scrip with
13 mm. diameter holes at 20 cm. centers

to securely anchor it in the concrete.
RS

(b) Mastia (or hitﬁmen)

(¢) Other approved materials according to
the manufactuer's specification.

2.9 EXPANSION JOINTS I® STEEL STRUCTURES

a. Allowable Spans

1. The normal practicéiis to provide expansion jcint
at not more than 60 m. intervals; howeéer, for
special buildings, and if so indicated on the
Drawings, khe maximam allowable spans as given
in Table 2.2. with due regard to paragraphs
2.9a.2 and 2.9a.3'§ﬁd 2.9b may be used.

11



b.

EXPANSION JOINT IN
BUTILDINGS

in sumner, there need not be more than 13 mm
between two surfaces of the joint.

Due to consideration of earthquake ' especially

for tall buildings,separation of joints shall
be enough to prevent hammering against each
other, noting that adjacent buildings may sway
toward each other.

Depth of Joints

1.

In order to be effective expansion joints shall
extend entirely through the building forming
independent units (seec 2.2a).

Column footings that come at expansion joints
necd not be cut through unless the columns are

very short and stiff.

Joints shall extend through foundation walls,
to prevent walls above from c¢racking, even if
the latter are jointed.

Wall and roof joints shall be wmade continuous

over parapets.

Location of Joints:

1.

Alfhough there is no indication that joints
should be provided where a building chapges
direction, as in L, T, or U=shaped Structures
unless the adjoining parts are guite dis-

similar in size, yet expansion joints shall be

10



EXPANSION JOINT I
BUILDINGS

mastic joint, depending on probable life of
the o0ld rkuilding shall be used.

4. at perpandicnlar abutting line of large area-
way walls. retaining walls, and similar masonry
structures with the building wall a mastic

joint shall suffice.

5. Coping stonss shall be provided with a joint
every 6 or 19 meters to be made 13 mm wide
and caulked with oakum and covered with caulk-

ing compounid.

b. Quarry tile roofs and exterior guarry tile
decks shall be provided with expansion joints.
Joints of premolded asphalt, cork or metal
shall be called for about every 6 mcter in
both directions and at the junction of the
deck with the parapat walls and other verti-

cal surfaceas.

7. Long clements of steel supporting masonry oY
plaster may accumulate critical differential
expansion. Adequate oxpansion jointing shall

be provided in cither or both elements.

2.8 EXPANSION JOINTS FQR CONCRETE WORK

a. Width of Joints

1. Minimum space left for a joint shall be 25 mm.

to 37 mm. Towever, if a building is constructad



EXPANSION JOIMNT IW
BUITINDTINGS

TABLE 2.1

SPACING OF EXDPT"NEION JOIMTS IN LONG "MASONRY

TALLS
outsida Maximum Length of ™alls,. m.
Tamperature Unhoatad or Insulated|Heated not Insulated
Range Ocx Solid Opcnings+ Solid Openings+
37 and ovor 66 33 75 37.5
'loss than 37 75 37.5 50 | 45 |

* The range from the lowest avorage temperature to the
highest

+ Openings 20 percent or more of wall area

Location of Joints: The degree of elaboration of
the joint Auopends on whether the building is monu-
mental, utility or temporary structure. The loca-
tion of jeints shall be: h

1. At junctions of parrpendicular wings with the
main building.

2. Where large units of a connccted group of

buildings join each other.

3. where walls of 2 new addition connects to an
old building at which a two-strip copper water-

stop 2llowing for vertical movament, or a



EXPANSION JOINT IM
BUILDINGS

2. Solid Masonry Buildings: 1In this type of

buildings, the mortar joint between the con-
crote foundation and the masonry wall provides

a satisfactary slipping surface.

2.6 SPECIAL BUILDINGS TYPE

a. Structurns such as brewaries and cold-storage ware-
houses shall allow f£or much greater expansion than
other building types,thus the 2xpansion joint shall

ha such that it can accomodata +ho movemonts.

2.7 BEXPAMCIO JOINTS T MASOHRY COISTRUCTIONS

o
—
PSR

a. fosets and Jur tions: In general, expansion

joints shall bc located:

1. At Offsnts, provided the wall axpanding into

the offset is 15 m. or mora in length.

2. At Junctions of walls in L, T or U=-shaped

buildings.

b. Long Walls: Snacing of oxpansion joints to be as
recommendaed in Table 2.1. Such joints shall be
19 mm. thick and, where two Or more expansion
joints‘ara required, the distance from the cor-
ner to the nearest expansion joint shall not ex-

caed one-half the distance given in Table 2.1.



EXPANSION JOINMT TIW™
BULILDINGS

1. Asphalt compound

2. Rubberized asphalt compound {various colors)

2.4 DISTANCE BET.JrEA FZPANSION JOTHTS

a. Distance between expansion joints shall be as fol-
lows:

1. Monolithic Reinforced Concrete Building: The

usuall practice is to provide joints at 60 m.
on center, althouch sometimes they are provid-
ed at 30 meters and with the use of longitudi-
nal reinforecing buildings upto 30 m. long have
been successfully constructed without expansion
joints.

2. Steel-Framed Puildings: See Section 2.%a.

3. 50lid "lasonry Bulldings: Expansion joints for

free standing solid masonry buildings are usual-

ly provided at 33 m. on centers.

2.5 PROVISIOQIS AT GRADE

a. Provisicns shall be made for the buildings eguipped
with transecting expansion joints to slip on their

foundations:

1. Monolithic Concrete Buildings shall be equipped

with slip joints between the walls and foundation.



TYPDS OF

EXPANSION JOINT IN
BUILDINGS

Sperially in slab-roofed buildings, expansion
joints that extend only in top floor, stopping
at the top floor line. The expanding roof slab
movas faster than do the walls. The top-floor
ateel columns snall he flexiblz enough to yield
to the thrust set up by the roof slak and to
completely absorb it. Movement of masonry in
lower floors shall be taken up in individual
joints, and is further restraine? by the steel

framing.

Solid HMasonry 3uildings In such buildings also

provisions shall be made fo1 expansion joints.

Expansion joints are easily concealed in the

average mortar Jjoint.

FILLER

a.

C.

Filler used for expansion joints shall be as

specified on the Drawings.

Premolded fillers are as follows:

l.
2.
3.
4.

5-

Composition (asphélt, vegetable fiber)
Jute (rubber coated)

Sponge rubbex

Cork and asphalt composition

Cork

ﬂastic fillers are as follows:



EXPANSION JOINT I
. BUILDINGS

different expansion rates are attached provi-
sions for expanéion jointing shall be made to
prevent critical distortions which may develop
over relatively short distances.

4. Facings of copper, bronz, aluminium and stain-
less stesl, ete. shall be allowed to expand
free of any supporting steel.

5. Joints shall be installed around machinery
foundations to isolate vibration and permit
different settlements in floor.

Expansion joints shall be according to the de-
tails indicated on the Drawings and Specifica-
tions.

TYPES OF EXPANSION JOINT

a.

Monolithic Reinforced Concrxete: In such building

cxXpansion joint shall completely divide the struc-
ture, cutting roofs, walls, and floors.

Steel FPramed Buildings: In such buildings with

curtain walls practice is varied but expansion
joints shall L2 rrovided in one of the following

ways:

1. Expansion joints that completely divide the

structure.



SECTION 7

ELPAYSTON JAINT I RUILDINGS

2.1 GEJNERAL

a. 'Thermal expansion and contraction present a num-
ber of problems as follows: in these cases ex-
pansion joints shall he provided:

1. Movement of Intire Building Structure: where

a long building or one of its parts is re-
strained from moving by the pressure of an
adjoining building or other mass provision
shall be made to take up the thrust. Fx-
pansion joints, therefore shall normally occur
between new and old building and alsoc bet-
ween a wing of a building about 50 meters

long and the main body of the structure.

2. Differential ‘“lovement Between Parts of the

Same Structure exposed to different tempera-

tures; for instance, ordinarily, roofs become
much hotter, and expand more than walls,
expecially shaded walis or differential move-
ment occurs between structure and skin, i.e.
where structure is protected by considerable
thickness of surface material a critical

temperature differential may occure.

3. Dhifferential Movement Between pPissimilar

Materials: Where materials of considerably



1.4

1.5

GEMERAL RENUIREMEMTS

b, The Contractor shall, before proceeding with the
works and at his own expense, furnish for approval
gsufficient quantities of samples or other satisfac-
tory avidence as to the kind and quality of materials

and wor'manshiv, when so required by the %ngineecr,

¢, Material delivored to the site which are in any way
inferior %o the approved samples ani/or fail to meet
the relevant reguirements shall be rejected and re-
moved from the site,

PREVALFTNCE OF DOCUMTITS

a. Where the Contract Drawings and the clauses of this

specification contradict, the dontractor drawings are
Prevail .

INSPECTION

a. The Fngineer shall have free access, at all reason-
able times, to inspect the materials in the mill,
stockyard, shop and field; however, this shall not
relieve‘the contractor of his responsibilities to
furnish satisfactory materials,
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GENERAL REQUINFNMENTS

1.1 BCNHPT OF WORXK

a., Fxpansion jointing shall include the provision of
all lahour, materials, equipments and serwices, and
the performance of all operations required for the
complete execution of all works as snecified herein
and/or indicatz1 on the nrawings, in accordance
with the requirements of the Contract Nocuments and
to the complete satisfaction of the Engineer,

1.2 STANNARDS AMD CODES

a, All materials shall meet the requirements of the
resnective Traniam Standards (1,9, T.,R.I,) and such
additional regquirements as anecified herein, The
materials which have not been covered in these
specifications and/or for which no Iranian Standards
have heen prevared shall meet the requirements of
such International Standards and Codes as approved

by the Enginecer,

1.3 SAMPLES AUD TmSTS

a. 211 materials and workmanship shall he subjected
to the test(s) indicated hereinafter and/or any ad-
ditional test(s) as may be required by the Fngineer,
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