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Concrete and reinforced concrete: <u S3lS (al gy SHlS
AS ASE g 4g ol g Al Ay g aala Jasds ) K Alie ANIS AS pa g ol g e b Ja Ko ) dagliie oy SIS
Craglia g 009 a5 b Cuaglia g1 1 cu Sl K00 Sly 0 jiua 3) ga aldl il ¢ ag ) gl Cudy andly Aduld
L) aS ) S
88y Gy NS )3 1) phdS Cuaglia gagiaS Vg sla fow AS il Cy SIS L CAT ) quS iy sdls ol
X\ JJ&Q,}A%‘L)\A OJ"MJJMJE\SQAJ&AJ#GJMQ aﬁ&&Jéuﬁ\Jdﬁ (5-\\’35 z;l.h &\u.ﬁJSA‘.A
& gudira
298 el Al 93 43 () gisa 1 Sl paiad JaSEd (53] gas i SIS paid Y JSES 53) g0
Crlaw Jla, ikl angn S SIS JaSl (5 ghaasS Jalad 2 AS ) 2y SIS )3 (g1 e ) i jle sy SIS Jlad (51 5a
LAdmixtures 5 <
dia 9 S e, i Fal dan (s ghaasS Jalad 534S 20 () ga 1y SIS Jlad g (53 54
s SIS pada g JuSS 53) ga
Craglia oyid £ o)y A8 g0 3 gdie ABAlu ( Portland cement) A Glaw ) AS Cy SAK o g5 9 Ciaw
2 gdipa A2d 8 ST )3 (G 3aa 4 AS Cuaglia Ay SIS £ 08 Gl g Sl g O ) 1 B and) g U Aldila &g i AS
B2 dala) 5 AT (ulha 4y (5 S Cua glia 4y iy 5 e yaa 39,28 Cida )
AaN g2 Cuaglia aS by )3 AS G ) Alaiil (5 S Ay Qi 8 ju bR 4y AS Gl Jgara 3 SN 4
e 34 ( High- early strength cement) alhg il 5 e gale e ) Gilaw (), S oaiind 3 K 1))
U3 cda pd) aa gl g 9028 Gda 3 Jpara &) gua 43 AS ) Aa Y Coaglia U3 Jlapa Jal8 ) jla e £ 93 ()
oSk Sl 597
A4Sy SAIS (5 a9dine a8l Lda  (precast members) Sldidlu gas Al g g3 gadidia & gy Slaw £ g
i) gl Uoagal o Alaidle pae ) )W il g 4ib 81, 368 oY Cuaglia a9l g oad gy L lld )
Co ke Aalas S G a9l oty aS it 3 a3Y Craglla S) AS Conl gridal .9 58 ) B ol 3y ga S0 L
W5 )8 a3 ) 9a G (e i) G Ay Gl ) prand AL 53 W G £ 95 Gl ) Ustile Gaed 4
Gy S L Al 4S sl (shotereting ) SElS Jals ata i 2 A gisa ( High —early strength cement )
Portland cement s 53 & 531 i) 00 <l dda 3 0 iy AT ) 9a b (599 30 ) 8 e 4y
L Sl QQQJJ d,ﬂé d
caly Jha K )5 A SIS Glaiilan 2 3, 2SKe 268 ) a MBSy 3 g Sl Sy SIS () 53 AS (6 glasS Auug
0%y SlS A4S agdine Eely g 000 Jla 1y g OIS Al g g oadi g B Kl 4 s &) s ( piers)
2,5k 25250 62 (cracks) W) CupSlS 53 398 3 e 89 0 5ad aaa (il 38 Hydration 4ses b
2 oala el g 2% IR saliiul aje Gaf e Bl b g M6 Ay Gagme Gy SIS AS glals
I o) 3 p 3 3 ) SR Cilida £ ) Ay (g ma AS (lglaTAlun 3 ab g ) g o 4y (g sra A4S slgilaiilu
@119 A4S ba gy cidly )3 BB 3 Gl Gy Hydration <) 1003 4S Portland cement §) 53 (pany 55504
g5 =i ASTM Lol saalia cily) ja aiS Alilia W AL Lg W Alels Julia o Al giia g o34 L) Craglia
claddia (g 3 gde dagh ald 3 ga G ) Lul Culaw £ 68 @l Ol Gl 03 g4l olulidi 1) Portland cement
crbaidlas S o Al o) g AS 0353 (o para Cilaw ¢ Cilaw Type T2 540 0313 jutd 3 ga S S Dk o gi ol
Ly aS il s lgic oS By 3 dajY Ciaglia (8 8 e gald bl jd o) OF S50 B85 U (9 d9dina ool
A gidina oaldiu) ,J-&L)JJEA“ Ll gl g 3 Craglia
RERAPEXIE ] M&Aew G n Faidlu e ges s S o dAS QG "J}AM‘;\:\M : Typel
23 Al ghaa g Aldila Type [ Colam 43 G 5 Gl Hydration @l a 5118 AS Gl geaada Ciaw : Type 11
S Cuaglia (sulfate attack) Walilu dlas Jilda
AS aiSa Bl g 1)y pSAlS G glia el 24 a3 48 0353 (High —early strength cement) << :Typelll
<l i Hydration <) s )03 Claw ad ol ¢ 3800 ) Type T o Ciaglia aia g
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£.55 Ol e s 1 S Al Ay 1) Sl ol ) ead Al g iy ySOLS AS 03 g3 Gy Sl 610 Cudas :Type IV
3 gdina ol K5 sl Claiilu o Cilaw

QL AL ) B W Sl 38l (i a3 AS 3K ) B ol 3 ga Cuy SALS )3 Gl £ 65 () i Type V
L L admixture <ilida £1si) Gagad o3 b Ny 2l G ied S8 (58 T 3 00 (W e ) iy (Sas
ook Gy ) SBT3 e Claw ¢ Type T Claw

3 9dua 458 admixture 3355 oo o 4y SIS G S haglia Gl U3 Ly B 4S 53 3« 4 :Admixture
\JQ&JSJISMQU%MJ@*&&*J%ML&U&M\J@JSJISJIS%@ASJWN&M\JJ&@J
A ) 8 dallae 3 5 B3 )8 W admixture (A sara £ o5 2 39k Gy

sl g kA 4y Udes 5 8352 C618 5 ASTM C260 22 as! 4 (as : Air- entraining admixture .1
Gl 38 1) M Wb Sad (g AT Jas il 3 Caglilag 00 il lalidy JilBa 53 1)y SIS i glila U 3 gdisa
W ol 4l )3 0agad Jaad S g8 s laa 4y 1)y SIS b glie G 4S Gl Jule admiixture .58 Gl 2
s Gl Jala Jglice Qf cy LS saldy dples @y ja ¢ 35k 59 A Sy SIS ) ol ab 4y oA Gl
O Gl il agdi e Gad QB 8 cy K38 ) f (B 3 80a iy pSLS o LS W) G AS s K1 g

AUk 293 g Mal o Mo admixture A5 A o ) 5 SaS 5l 3 Aagil )3 AS o1

CBR 3 Joaal G Sy SIS 50 ) 68 anlS Jia 3 ga £ 6 C (A gad o BBle :Accelerating- admixture .2
il 93y SALS ) aS g dg ) lld () gha g 0203 GRS 1) (curing) <) pa (la )y 00 e glia
AS SIS 53 Al Sl (8 o gy IS (5 ki AS b3 gal 3gaia 5 Guia 3594 () 2 Section 3.6.3 ACT

O ) 4S accelerating admixture J5%22 g)si 29& oalii) Prestressed concrete § o3& saliiu) ayigall
B s gae Gl ja pary g odigd Ja W Sad Cilidia £1 631 ) 1) Cbe Al Jas 4y paldiul)

S0 S SIS A gy U 3 gl oaliia) (g kA ¢ saidy AU W admixture L Retarding admixture .3
&M\gu\%c 7y g\jﬁd&&‘jﬁ\bﬁj.\ﬁ):.ﬂy&ﬂgﬁ le.uwi btﬁ)b&@).\&g\jé\\gﬁi‘.ﬂuﬁgb
2 R AS AL AR L) 0 W sus Cu SIS Jala s Sise b Truck mixer W s e Ly sl o )
23 Laddia J ga £ g8 Cpl AiSa o ey SIS 4y 0 5r s A8 Cjgea ALy SIS Jaa o W sala SIS

3 geiza 02Tl AS yaS ABiadla B (bl 4y ) a A a O SR AS AL aaa Ay o (5 )y i SIS

DU 35 pa A8 ) O ) O sl g s ATAlu @ gada sWsulfate ) :Super plasticizers .4
e Ga) Clinad e Gl 31 )y SIS G USTump ASlla )3 003 (EalS Aliadla BB ghay <y SIS (g
39, 9 Cilaw aS Jlala oaliind a50A water- cement ratio b Ciew gy ol Cowd (&I350 Culi ) L) gisa
othae Cilew e (e o Al Clagliay Al o) IS (o) 1a Cy SIS U 3 gdia ool By Adiy 3 ga () Y gara
Al

b Cod OSan (g S i | i SIS rdas asp) g3 AS 3 gdinae 0aliiud 8 5 : Waterproofing materials .5
&le L2 ol Jslaa Ylaia) L add g i b b £ 98 S W admixture § 55 G 294 o Mo a8 <y SIS Jaglia
Ll pe ad AS SIS (g Alils Adea] Cy SIS sla SA 0 1) Gl 4GS Ay e ol asphalt b @
LSl Sas Gl 394 curing
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footings s grid beams ghaw s¥hwaterproofing b sbitumen 3 s (G

Concrete mix design & <y S3\S Jgliia ¢yl 530
3 gdine 45 & B3 3 Jagli (g 100 Gy SIS 4 2 gdia 0303 7yl (BAG ) 0 AS higlie qunlil QAT e g
,MQM\AMJJJE}&Q&S\ @l Al ‘JJJ“SQLA‘,&A
Target design Ly (o3 (a8 ) I3 ga cy SIS (g L cuaglia ]
A Jad 18 Gl (5 )9 e Jaglia ol (i 4y )y AS Claglea 2
water & water — cement ratio Cuieuw Cuwald ) sdlge p ol b Glew ool alie) Culd (a
cementitious material ratio
minimum cement content Cilaw GuS 5 (p yias G 2 (b
Air content /32 <S5 (¢
Cusdd b Slump (d
maximum size of aggregate Jx> 4313 o 34 (& )3 (e
wald g5y admixture ¢ (strength over design ) (xlis! (368 Caglia Jagy e 48 5 K00 g pay (f
L A9dua law Cuald () 1 5 503 3 ga by Culan
sy SAlS haglia o i 5 g suga sl atd
Jsaa J) B 3y 5e S o) i Ciad g AL 0285 (adidia slump SE A @ el b slump G ; Jg) a8
priSaa QAT 6.3.1 5 A.1.5.3.1
ACI 211.1-91 Reference Tables
TABLE A1.5.3.1- RECOMMENDED SLUMPS
FOR VARIOUS TYPES OF CONSTRUCTION (SI)

Slump , mm
Types of Construction

Maximum | Minimum
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Reinforced foundation walls and footings 25
Plain footings , caissons and substructure walls 25
Beams and Reinforced walls 25
Building Columns 25
Pavements and Slabs 75 25
Mass Concrete 75 25

1dss
8188 (u & 3» MAS U Choice of maximum size of aggregate b Jia o j1a (p &, 3 GLASH 1 g3 a8
A8 Bl MAS 24k 43dha bl ) Gl Al guae dag) 43 50353 (et BB O alualdl £ o 4y s i

1
MASS% Slab cxlsia, MAS Sgdl L oadlh QB eMa) Gty Cp S S x 144 G b
5

3 .
MASSZ o Jaia L G 59 O Aduald (i8S

Limitations for Maximum Aggregate Size (MAS)
Section 6.3.2 ACI 211.1-91
MAS = 15"y B = min. dimension of structural members

= 1/3 tslab  islab = thickness of slab
= 3M*Clear Clear= Clearance between reinforcing rods and forms
= 1.510n. (except in mass applications)

37.5 mm.

Normal Values for MAS = 0.75 in.
19 mm.

= 1.510n.
37.5 mm.

2 19R S g baglia ol (el : p g a8

43 3 giina gy e IS A1 65 1) BT ) 9a slump U Cul @ g ey SIS aaa dal g pa4S Gf ldka

Jia sl A 9 IS¢ palie) ol

S Gyl A

entrained air <u S\, 18 laka

s sasS sV admixture ) oaliiul

OLad ) air entrained G b Jia Cilida W 0 1ai) Ly < SIS (6 o da gliie ol (el oaind QLA ) slgd g2
(TR

Concrete air-content gauge Ca SIS 1 g8 Koy jlala (5 € o 1l olKiiead

Db a8 G s a1 g Aagd
4




> | ——=

ACI Mix Design

Mix Design Procedures

Approximate mixing water (Ib/vd?®) and air content for different
slumps and nominal maximum sizes of aggregates

Maximum aggregate size (in)
Slurmp(in) _ 07 1 15
1to 2 15 200 27s
Jto 4 340 300
& fo 7T 380 S00

Air Content . =.5% 2.0% 1.5% 1.0% 0.5%

MNon-Air-Entrained Concrete

ACI Mix Design

Mix Design Procedures

Approximate mixing water (Ib/wd®) and air content for different
slumps and nominal max<imum sizes of aggregates

Maxcimum aggregate size (in)

Slump(in) 0.5 Q.75 i 1.5

1+o 2 =55 =280 =270 250

I to 4 325 205 oS 27s

& to 7 S5 325 310 290
Air Content
Aild & 0% 3. .5% 2.0%: =2.5%
Moderate =.5% 5 .0% &4 S =+ S
Exfrems T oO0%e = & 08 5. 5%

Air-Entrained Concrete

Db a8 G s a1 g Aagd
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water , water cement ratio Ciew Cuwald G100 Age @l b Glaw g G Gued QAT 1 gl a8
RS () 1) Glam @l e @l g3 39 w80 Ged cementitous material ratio selection
gl Gty 3 Jgia 3 Gl ), Portland cement « Type I )02

A s g b 29 48 8 Gl iy il @l e 2 ALENY )8 98 9 Gl (2 pma )y SIS AS g2 YA ()
R dpa Gl ) 00 dgaaa W Ciad oty ) sl Jan ¢ andl g 038 Gty i | a Y Craglia an 5 ally i 4y
o el AEL Al g8 U AEL S5l o) el CraglBa ) AL Alie oy G LS Ciaglia Jag) ) AS Ciadd
QL AL (Uaddia ) Jlame dgaa j3 a5 Gl Al A4S oA

ACT Mix Design

Mix Design Procedures

Relationship between water/cement ratio and compressive strength
of concrete

28-day Compressive] Non-AE AE
Strength (psi)
2,000 0.82 0.74
3,000 0.68 0.59
4,000 0.57 0.48
5,000 0.48 0.40
6,000 0.41 0.32
7,000 0.33 -

409>

S Ila G pa 3 9e Slaw g M calculation of cement content Ciew S e duulaa 3 andy ad8
(step 4) Saw p @l Cud j asulll (step 3) 028 Gadl @ | S i il 4y o

weight of water il 03 s=( o/ iam o Cud)
w/e

weight of cement =

Estimation of course aggregate content Ji> cuS 5 e (el sadd a8
0 1 Lgl Ay Al g iy SIS paa lala (galaga (S Culil® (o o 3 gl Gty a3 Jgaa ) Ol s 1) e W aaa
<l fineness fine aggregate «updy b
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ACT Mix Design

Mix Design Procedures

Volume of dry-rodded coarse aggregate per unit velume of concrete
for different coarse aggregates and fineness moduli of fine
aggregates

Fineness Modulus

Max Aggregate (in) 2.4 . 2.6 2.7
0.375 0.50 . 0.48 0.47

0.500 0.59 . 57 0.56

0.750 0.66 . .64 0.63

1.000 0.71 . .69 0.68

1.500 0.75 . .73 0.72

2.000 0.78 . .76 0.75

3.000 0.82 . .80 0.79

©.000 0.87 . .85 0.84

N
©

Oo0o0O0O0OOCO0

3 9 (il ) giaa 3 pladied) 3 gia 93 Jawa g8 AdJa 0a J2a : fine aggregate e (el ; alla a8

2 (padl A 2l ) g 29 02 8 aaa dalg A a1 SIS 039 ol 8 ; Alllaa aaa agie by (g gt L Al
dots 4 S 6 50 Nga alad (g el SIS Bl Juals ) Cjle Jha Gpgd e 009 s
L A9 o) 4l g) (el (6] Al 51 A1.5.3.7 Ly 6.3.7.1

DB 53 a1y Jaa k) Al a8 e BT 3 @ SIS () 1) i B g : Jha ush ) (s b b ¢ ald a8
Gl gl ) el — Cygh ) £ e 3 9 3T gl ) 0 1A Ay il 29 e 0 ISy SIS Bagliia 3 AS G s Al
g oala Ll Al

3l Gl W S Cy SIS haglia oliua (ladalg 5w Jbe : Trial batch adjustments : ag a3
35d plaia) ASTM-C192 Gulbasl Ag g 00 o s (383 3 )13 392 9 ol8Kiaid 13 A4S Qi g Jau g5 2Ly Ja glia

4-' O )3 18 )aka <sb-* UMJ 35 Juala ASTMc138 (b 4y g 08 iy (135 3309 A (5] 2y iy sUlS
. 134 it ASTMc138& C173& C231 s

2 SIS o pliia (il G (slgdlia
sodds 0313 il glaa
OBy SIS Al AU lEisiu gl cuSls e
S 3,94 059 28 Caaglia Cu) Gy g pud ol Glaidy 4y
0 30 0 R 550 9 0252 1 2 B 1 e O s 55000 PST
AdLd A &) 0.75 Sk Ja
) a3 )8 ) ga Cunald
specific gravity=3.15 & Type I <iam
bulk specific gravity(SSD)=2.70kcoarse Ji>

TRV WPy ANEURL CH Absorption capacity=1%,dry-rodded unit weight=1001b/ft3
b Sk =0%

Lo A quad ;s cud Qi 3 g dagd
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bulk specific gravity(SSD)=2.65%fine Jx>

Absorption capacity=1.3%,fineness modulus=2.70

b Cugh =3%
g GGubal 9 Ja

) 80 0303 DB iy g pda 5390 (531 90 4 gy ClaglaarJg) pd  w
Sl Jaldi T J g 3 AS b 0213 crales el Gililii)za 93 a8 w

Sl 10,75 AS o2 sl Jaa o 1) RSP tppupdt m
Gy NS o Uy il agea A pdage (s baslie 198 (8 02 jla g glia Gl (el za g a8 w

%6 o2& (il 1 g4 (K odi gy a8a 2 Jgaa ) axiS o gdeadmixture, air-entrained b

Slump{in)

0.ATE

1k

WMmiimum aggregate size (in)

075

1

14

L

[ 182

03

]

eTa

a0

180 |

It d

bta T
Air Content
Ml
Ynderale

Exireme

240
53

4.0%
5.0%
7.3%

3]
243

L4.0%
a0k
T.0%

0%
o0

253

3.0%
4. 3%

6.0%

&.0%

T
250

2.3%
4.3%
4.3%

200

L.0%
4.0%
49.0%

28 -daoy Compressi wel Bon-AE

Strength (psi)

2 =30
3000
< (0

.82
0. GaE
io_5r

9000

48

& O30
¥ O30

_<41
.33

<l 280 Ib/ yd3 s suse ol e g

@M}u‘&.\uﬁe@.\geﬁ .

e gl Gad (610 (ad3 3 J g2

o0 0313 039, 28 (s LB Cuaglla () 4

0.4 b Cwn glea 5000 PSI
Gl Hld8a Asulaa :‘am e.\.é L]

)94 Claw JM8a 5 g4 (slgadd (ubud 4y

weight of cement =

) ke Jld

0.4

280/6/ yd"

=700/6/ yd*

L coarse Ji> Jldka (ppadl salin 428w

fineness <u @ )0 4 Jga O g3 40
G ) 2,70 4AS 43 odsa Jaa

Fineness Modans 1S JWdl 1) a3 s> coarse A >

25 )

Max dgregate () 24 28 B 1§ 3

0ar
0800

030
038

.45
0.8

0,48
0.7

0.47
0,38

0.8
0.3

0.43
0.5

.44
0.3

070

0.66

0.63

0.54

0.52

0.8

.60

Lo
1500

o
0T

0.7
0.82
0.87

0.7

.

.88

0.5%
0.7

0.7¢
0.80
0.83

0.58
0.re

0.7
0.7
0,24

0.57
0.7l

0.74
0.7
0.5

065
0.7

0.7
om
0.82

0.8
0.65

Q.72
0.78
0.8

(WP RUVESH

(e

. o

8

063
L

Vilue from
Table 4

£ /b
17.01 - ﬁaa /ffa

E

rat Weight

wﬂ\sﬁw

coarse Jia

-Rodded

i+
17.01 o

oD s »

/b
1701 Vo




e —

—

_—

Weight .., = Weight.(1+ 4C)

1. 701 /& {1+ 0.01)
A //d/

Abgnr-pﬁanﬁ
Capacity
AC= 10%

s —

— /b
=1718 Vol

Wiater:

Cerment:

Coarse Aggregate:

Air:

280 lby62 4 Ib/f13
700 IbS(3.15 = 62.4 |bsF1H3)

1.718 1/(2 70 = 624 |a/F1+3)

o m ZT 3 yd?

coarse J= SSD &Js >

ddllaa pas 48y gl 4y Ad)d sate Jia B (padi;  m

= 449 F13

3.946 3

1020 1=

162 f+3

Total

27 A -19.87 £ =713 FF

713&%265:.424:’5},3 =1179 /5
— L In'l I|I
[n?ﬁgﬁgi:ﬂ;ge (ngrﬁq

1179 |b (1+0.03) = 1.214.4 Ib/yd® or 1.214 |b/yd?
f/‘
-

r_Ln'ﬂca Moisture 3% -

I The water required is: /

280 Ib- 1179 |b (0.03) = 244 & Ib/yd? or 245 |b/yd?

Wrater
Cement

Coarse aggregate
Fine aggregate (wet)

19.87 f+2

2 JUd) 1) Jd paa Adla oase Jra Uy
41 o Jia SSD (s

i sl Caghy s e agd add m
Cug 4 90 413 odaa Jia Ba
Qugpddsaql e >
yd3 A U2 batch sedd : (o9 J8a >

245 lb
700 Ib
1.718 |b

=1.214 |b

B Total

= 3,877 Ib/yd?3
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Slump Test (based on ASTM C143-97)
Summary of the test method < alad) 48y Jha Aada

L rodding 4l 29 453025 b g i Frustum b mold s pea Ji12 4 438 £ )5 0 3 g SIS Al gl Sy
mold &@J\ O alald Alad 4 Gl Gy SlSg 83 S Ay 1) mold e ¢ a b pa 0388 | ) B3 G
aLiy 0045 011 39 o Alagl 0 S Connedd iy SIS (WL Cinbisa S 3o ) (o 0 305 Al 038 Canss g JSIS gL i g

L Agdia 3 L &y SUS b glia slump

Significance and Use 48k Cual

G b Slump b 8 o) e gy g 0218 ool () U 3 gdina 033 Sy Jsbile (Gl 4 Candi 4dy sk ()
. pdil 03 S Ligw ) plastic — Hydraulic cement < S5\s

CR 1) A e ) ey SIS (B8 g8 oy W SRS il 0 (5) 3 Uides 355 (il : Note 1
) 3B L Lagiiena Lagas slump ¢ oy pSlS oaid Sl 3l ga alad (38 Jg Sy )58 ¥ aday) pd Cial e
o318 g SIS ua gl by (S adaal g Ay (o ) 381 g 438 Adaa) ) G laka

2 08 003 A 4y iy 35 A (g 0k 003 (LS gl g € ey Tl g5 ) 438 (5 5ab Bl cn
L A9 0313 Jal ) g SIS Caa glia Ay Glaa Cuady Aabis Jay) pdi 43 4S slump

1. - 1 « . YIRS - - - 1 . - o - - 3 A -
Ly 15|n U &) coarse Jra sl 4l o jlal) AS Cund (gaadal 8 plastic Cu SElS (o) S 3 gisaly Ady )k oyl

- - - - - P 1 . wZ . 1 . . o é »
AS Con) Gpadail QB 08 g a3 e () QAL 1§|n 3 B O coarse Ja Adla oAl 8y, A&L 375mm

o - 03 2 T «é « . - 2 e B2 1 . s . .
G )KL Ay G dgda Ol gl y9d O A8 A Jaa U sad AMMASIE sieve L Jdule 3V coarse Jra
. lyad (gl B8 non — cohesive 9 non- plastic

3 e 5 o) 2l Bld il 0 padh dau g (] Ay il g 0 ATdbu 318 ) 4AS 1) mold IS 4l Adgal 4
L AL AU (1.5 mm ) Ly (0.06 in )

¢ JkB 200mm Ly 8 in ) O o8 AS (g A kil ) o2y by A A8 Frustum J&& 43 34 Mold
. 3L 2 300mm L9 12 in ¢ g45L19 100mm Ly 4 in Y& oké

LS AL +3mm Ly J_rgln B 61 a1 ,8 s Mold

b dag A psaa 4 1590" Aagl g eag K b s Ak o YL g oxe

. adlya i 1A mold IS

plutce 2k Gl 43 OF Jle 4 Al G 9 03 &S ) 4k mold 4L add Usad 3 mold  (AS12 o
O U 03 S i Cay SIS alad U 2 K50 AUS )08 4y il 350 e ABEIXK Cucd a0 miold (Al Coand )3 4S
R (g 8 sl L8R 3 S a5 ATE R 8 sha Gl 50 B8 Al a9k gl

1) odd Sd alayl A4S 03 gy il AUS a9 0351 day) (e (o)1 AS 35 a0 o jlal By 318 5 ¢ s& Mold
L3 8 mold J) ol gl Cpinad g 23S0 qada | Adba 0 jud 1l g Impact o6 Jilda )3 e glia 3 51ag&d
Al Al 8 3l o 5l

Tamping Rod oiij 43 pa 3
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. . . 5. " v
S8 Ml 0 J5b 600 mm ¢ 24 in 293> 39035 16 mm ‘gm SRR Ay (5 510 adala by il ) S

24k 16 mm b oS asi ) b AS 0 0313 JSuk (5.5 0 S i JSui 4y (O pla

Sample 4sal

A s kg ais £ oablal Batch alad ) aiby 3 gdisa 02Ul (513 5 4d gad (5 3 () ) AS 4d gad
3 gdina A5d K Cunadil (o) o Ad gald S 3 la cud B ey SalS 8 m’ dgda 3 4S Truck mixer

Procedure 4%k

P38 (b ) 2L il ¢ ughpa ¢ ) gad Culy Whg 438 £ ) mold
15393 (slagd bl 33Ky 51 AS a9 A K pSin s Caa RS 1 0 oS a6 3 3 Mold

plal duaa % ag3a j3 Al A ASoagal g Ak A 33 1) 598 G gea 4 20350 mold s 3B A b oYL

AL mold aaa

160 b 6%in dAﬁmﬂmoldaeamg $70 mm Ly Zgin agaa ) moldeeam% gl

A e alai 4y 1 ) iy puda alila IS Ay Al 03 Ay el ) b gy U 25 1) e 2 Ny 2Se 3 mm
S Crand 53 ) Al Ay s el U 3 gaine Aadld (5 )9 0 (ly Coand by B (o) 3 3 gad apadll HE8 L Jayer
SR S a d (53585 e a1 Bt i g Jon JS A g5 0350 3,15 e IS 40 mold s )
Ui 3 Gl baga pa (B U 1) 5Ly cagd layer ¢ aidsa 3 OF (38 pau B s B, sy layer a3 Lo
N dB agd py Bl S Ll oYL Gand b layer (A8 Uy U0 MS AR 500 layer g U L o)) cily
28 3 394 mold gl J 5 Oy SIS mhaa U 39 Ce b rodding 4des ) 5 rodding 4l

g 3 94 el g ) gab i 9a 3 rolling S s b gl ML YL g rodding J) e 350 dle 5o <y SIS
S a2 b i 300 mm 2 ses Adald 43 1) mold 028 Al g3 5e8 g )3 S ja gl cBa 4y | mold s
Cundd 3y 2L 4883 2.5 il Sl Gd Glajg 038 Al A Ly A g 2 S8 a g sages il

ol A Mdilise 4 gal (oYU Crand g mold YL Crand (3 gas Adiald gl Al) AS 03 S o Il )y iy SIS
395 plad) s Bt gl ) s Rt a8 Ly ol 98 133 393 AL 1 i S ) Crand

398 ASES ) g b L (s Gy SIS Crand O AS 283 (LES Gy SIS Al gl S ) g 3 g ot g ol g s gl
Gkl B () (WL Cudid Cudi 9 43803 1) a ¥ Cohesiveness 9 Plasticity 298 Cu SGlS ¢l 3 gdisa 13

(i

A4 -

Reporting (&2 U5 1y
. 1 - - e g .. - o F E - 3
b Smm b Zln CrASa 35 U Bl e By 53 gdina 0318 (1R yia e Ly @) ulasd 43 Slump

Slump = 12 - inches of height after subsidence
Slump = 300 — mm of height after subsidence
LS g a5 21 mim Y Sk )Y Ly i gl g i slump Asles aladl )3 gl
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Evaluation and acceptance of concrete <u S8 (353 J 98 CuliB g s
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B o oy Sy SIS 08 b8 g (el o) W e darg ki J8T IS g 00 AT <y SIS QS e quualdi 8
3 4y 438l anled W (IS 3 9 (lada) ACT 318-0S Section 5.62 Theory 2 a3 gubal 43 1l <y SIS
251 3 test ) sk bl pd cal curing b il g o) 1) W Adgal ¢ 0ala aladl a3l test S Aala
5 3 iy HSS ) Al pad (58 8 oalBh 0 gad cuilaly 1y 0 3 iy SIS ) A Aa 3 Al sala
10k aaly sitest s : Frequency of testing
A9 o G SELS il A (5] g g SIS Al gad (G S (8 R a9 3 (6] 0 0 sl e
S AL SiaS il AS o Ciag )y SOS Cila S ASj gy R LSS -a
)AL S ML g 39l e il Al g 4S i Sy 2 110M° 2 3 LSS -b
» -t . . 2
L Agdiaa G ) Jgu 8 AS ) e b Lg slab g 31 460M° 8 sl JuSe ¢
3 gderad 003 2 Y (O Caa gl Cad ¢ AL 38m’ I S Cay SIS Gl S S gana laka g
L AL ol Jad Glalidlu cilaliia T g5 J b Jold Cua glila Ly g oy SIS (g Al ClaaLia 4S B g U

el ¥
v

5 M Caa gl a5 i) 9 mSa (sl A gai iy

G 39y 28 ) dag odd A Ky SIS Adgal (e ) AS AEL Ad) g Adgal g0 i Jan gl Al e glia i So
A Gy fe' U 3 ol o 00k 438 8 I3 33 () i 0 AS jee g sad
Laboratory- cured specimens 255 (oo bl ga ) g3 1Y 3 4S sl A gad

38 Al 25 € a A3 9 g 294 sl b ) s Y 52 Curingls ad) je ol W 45 ga
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AL 0 2l AS 3 9 438 K ASTM C172 (bl 4 4y e glla il () g3 W 4 gad

9 Ol ) il Kiln 4S ASTM C31M (bl 4y a9 o2l S Qed Al Cud gl sla 4d) gl

ASTM C398 (bl 4y 3l ol g 00 uali) g 1 g1 0¥ )3 Coad 02 48 K dala ) AS iy LS Ad gad ) < ga

L€ ) e o) g SIS ) g (gl e glia Cundti Ay gha o] s 3 ydiliud AS

QAL G 03 03 a g3t 30 Gl AS 398 e g A Ce LB B gy SIS g1 ) sl cila i glia phas

QAL AL ok A8 K I3 3yl Jad 43 AS Craglia Sl (salalia 00 Cand A gl A 4 Caaglia lua baugl -a

A0 gha) Al gad 93 Cun glia S gl Ly g (ol ) A pad Cua glie Ay andly 4b & a3 40 jiaS Ly 35Mpa ufe B85 -b
Ll 35Mpa J) siaS fe' B 0.1fc Jluide Ly ¢ 388 0 333 Cuaglia 51 35Mpa ) 5 by 2

Cua glia AS Cudily HhIA Ay Al nSa A gl () ¢ Milita g Ad) Sl A gad Gl 4y fio L SIS (g LD Cua glia

Agal g Lad Cuaglia olon (ug duma %120 4 Ygara Gl o Al giad Adgai G ) S ddgal o Lid

dglBa 6102 91 Joa> 3L 25.5Mpa b S digad 3 O Jalaa (5 JLdd cua glia 2L 21 Mpa 4S 2 4 il

Sl upéa‘)au.a&a‘gwmtgﬁu‘by 5)1.&5&3\3.40#

adayl 3 (lisalal U a9 835, 28 aaglia 3 %75 J8) 2 Al i ) Aluala cuaglia dagii o g, 7 il Sg )0

o (6] Al 438 & &) gea Adgal ) i i) g Al AL ) iy o0k 4S8 8 BT 3 gl 3 3 AS Caagla 4y

AL a1 80, 28 alY Cuaglia 3 2485 JB aa L dadiis 3y, 14

R e Gl O pas g Sl |y SIS e glia i J g2

CONCRETE THEORITICAL STRENGHT
% DAYS %
15 19 92
36 20 93
47.5 21
55 22
61 23
65.5 24
69.5 25
72.5 26
75.5 27
78 28
80 29
30
31
32
33
34
35
36

B
RiE Blolo|Noalhw(Ne

[EEN
w

[EEY
~

[EEN
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G 0 b Ciali (5 A) gl A gad CuS Mpad: Sud sl Aals

QUALITY CONTROL CHARTS FOR CONCRETE

CLASS-C: 7/28 COMPRESSIVE STRENGHT

Compressive strength

11 13 15 17 19 21 23 23 27 29
Sample Ho. / Date
—— 7D DLY. AW G, REG'D. f'cr 28D DLY. ANG. ——1f'c - 210
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Movwving average for strength

Compressive strenth

13 15 17
Sample Ho.o 7 Date
—— 70 SMOWE &85 —m— RE='D. f'cr 280 SPMOWE A5

Overall Variation

m

—r—y EXCELLEM

Owverall Std. Dev, Kgicmz2

11 13 15 17 19
Sample No./ Date

—— 28D 10Moving OLASTD —8— 28kagricm2 Excellent below: 49kgiom? Poor above

STANDARDS OF CONCRETE CONTROL

Mowving average for range

—t.

Compressive strength

11 13 15 17 19 2 23 25 ¥

Samnple no. [ Date
—— 280 10M ANVG R ESTIMATED AWG. RAMGE = 18 kgicm?2
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Within-test Variation

Coeffecient of Win Batch Var. %

11 13 15 17 19 21 23 25 27 29
Sample Hool Date
—— 25D 1 0roving Cw AR —— 5% Excellent Below 5% Poor &Abhove
SIS (g Ll Caaglia Cilida oW Ciiia () 53 ) aSa g Ad) gl (gL A gal (5 Ll Cua gl (gl L Alia

Comparison between Cylinder and Cube Concrete Strengths

Table 1: Compressive strength classes for normal-welght
and heavwywelght concrete.

(Based pon BS EN 206-1: 2000, Table 7 and BES B500-1- 2002 Tabfe A 30

jum}

=k
oy

[
a2
A2
s 25 0
(o7 T 13
[T T
[T TN
CA5/45
40750
45/55
[T
[0
TS
[l 1
[ Ta T TS
LGHUA LS
CA00A1S

=k
i

BB B0 A5EEHERNS

=
L
L=
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Table 2: Comprassive strength classes
for lightwelght concrete.

(based upon B8 BN 206-1: 2000, Tabie & and BS 83001 2002, Table A20)

Raquired minimurm Required minimum
charactanstic cylinder charactaristic cubea
strength (MPa) strength (MPa)

0
1]
18
2
7
1
38
H G474
i [C45/50
55 LC50/55
i G550
it LCo00
17 LC7077
g LCR0an

oo

—_ | —
T =T

il
25
i
4
40
&5
)
5
It
0
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DETAILS OF REINFORCEMENT s fow cliija
sy
S i e JE S e U LS e (i 5 )99 ) Aduald -d
ol 1 43 Yy 48 e b iy b -y

Psi 43y pSdls JLdé cuagia -Fei

Yild @lla 3 G 888 Cuaglia -Fy

TR I |

S e s a3 Al G i) 2 jailiu s s Standard Hooks:
QLS a8 GEAAT S 3 2 V500 ) o8 g g oadi 0dld dlaial db 4 eI Ay Ml A An 3 180 s KKy

Table 1—Standard hooks: All specific sizes recommended meet minimum
requirements of ACI 318

Detailing ~ Hook_|
Dimension ‘Mrﬁr|

J

4d or o
24/2 In. (60 mm) min, |

sk KKia 180 499 4 AS Ay (o8 WA frow

Detailing
Dimension QL ABEN (RN S5 o daial db 12 S 4 90 s KKy
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pad K&ia ¢ alad) 43 90 4391 49 4S grid beam e W Faw

RECOMMENDED END HOOKS

All grades

D = Finished bend diameters

sad Sia 130 o 90 4291 42 45 443 landing (Al W g

Bar size, Mo,

0. in {mm)

180 degres hook

20 degres hook

A ar G, ft-in (mm)

J. ft-in {rarn}

A or G, fi-im. {rninn)

3 (10)

2 144 (BO)

5 {125)

3 (B0)

& (155)

412}

3 (50)

5 (155)

4 (105)

5 (200)

5 (18)

3 344 (05)

7 (180)

5 (130)

10 (250)

& (18)

4 142 (115)

5 (205)

8 (155)

1-0 (300)

7 (22)

5 1/ (135)

10 (250}

7 (175)

1-2 (375)

& (25)

5 {155)

11 (275)

5 (205)

1-4 (425)

g (28)

212 (240)

1-3 (375)

11 34 (300)

1-7 (475)

10 (32)

10 %4 [275)

1-5 (425)

1-1 144 (335)

1-10 (550)

11 (28)

12 (305)

-7 (4TE)

1-2 3/4 (375)

20 (600)

14 (43)

18 1/4 (485)

2-3 (BT5)

1-G 3/4 (550)

2-7 (7T5)

18 (57)

24 (510)

3-0 (925)

2-4 172 (725)

3-8 (1050)

“Fimished bend diameters incude "spring back” effect when bars straighten ouwt sghtly afier beng bent and are
slightly larger than mimimum bend diameters in 2.7.2.

stirrups and tie hooks & S&ia 5 daa & ()

354 0313 2150a) (5 T 5353 21e) Gl Ay 255 B A 3 00 4S5 58 s NO.5 o 61

Cul a3 3 131 gd 2 21aia) 12db (5294 <l 4x 2 90 45 6.7.8 sai No W fows )2
el Sia gl dlaa X 3 gd 0a1a Jaia) 3131 S gip3 6db Ml 08k Cild A )3 135 A4S JiSH oS Lig 8 el (51
S i 4y 21ia) 6db L 8 A 53 905 ) 02 3 giaa S S L9 NO 8 (51 froven Ay il iy
B A 52 90 L 5 kil (ol fre AS ) 020 (LA il &y gua g3 R 3 AL (0 2533 5aS 5N 0S
Wiy o o) Ko Wb @l AxialGdb g S 0
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Table 1{cont.})—Standard hooks: All specific sizes recommended meet minimum requirements of ACI 318

12d for No, &, 7, B
{18, 22, 25)

“Bd Tor Mo, 3, 4, 5 (10, 13, 16|

STIRRUP AND TIE HOOKS

Detailing

[ R

135" SEISMIC STIRRUP/TIE HOOKS

B, 3 in.
175 mm) min.
d
]

Detailing
Dimension

/

H
— L

-f
ﬂll'l
- X Ll

h
J;_,

=AVAVAY/B 8

STIRRUP
(TIES SIMILAR)
STIRRUP AND TIE HOOK DIMENSIONS
ALL GRADES

Bar size, Mo,

D, in. {mm)

80 degree hook

135 degree hook

Hook A ar G, ft-in. {mm)

Hoaok A or G, fi-in. (mm)

H apporoe., fi-in. (mm)

2 (10)

1102 (40)

4 (108)

4 [105)

2 102 [65)

413

2 (50)

4 172 (115}

4 172 (115}

3 (B0)

5 (18]

2 1/2 (85)

B (155)

5102 (140}

3 34 (85)

B (18]

4 1/2(115)

1-0 (305)

5 (205)

4 112 (115}

7(22)

51/ (135)

1-2 (356}

B {230)

5 14 {135)

2 (25)

B (155)

1-4 (410)

10 1/2 (270)

5 (155)

Db a8 G s a1 g Aagd
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135 DEGREE SEISMIC STIRRUP/TIE
HOOK DIMENSIONS
ALL GRADES
1358 degree hook

Hook & or G, fi-in. {fmm}| H approse., fi-in. {mm)
1 152 {40) 4 144 (110) 3 (80

2 (50} 4 172 {115) 3 (80
2 1-2-:‘*-= 5 102 {140) 3304 (28]

142 {11 g (20%5) 4172 {115)
5 '.-'4 |_1E-E_ 9 (230) 5 144 (135)

& {155) 1012 (270) g (155

0, in. (mm)

Seismic hooks: & 4131 4alu o L oa 63 cild
O 398 (o0 00 frae JAN 3 AS (L oasad kb : Minimum bend diameters (S s had ¢y jiaS
(AR B 00k 0203 4y 1.2 Jgan 0 4S W e ) 4l NoSU No3 (sl 01l 4y (e W azeag e K
B NoS5 3 &5 W g ) O Sy NoS (g1 24l aS ddb) 2 tiey B claa & (S 03 58 i
S 1.2 st Gidae (S 00 58
W g W clad B () 2l &5 Qo by 12 0 AS Saaly (5l e s (S 02 )58 il s lANa kb
aS ANl Wy R ea)ea cild o K alall 512 2dby D6 S 85 W as ) 2L aS 4db Lk
L2 008 Kdpal g dabus ¢ S a5 ) 4db ) S 4k 8db )
Table 7. 2 Minimum Diameters of Bend
Bar size Minimum diameters
NO 3 6db
NO 9 8db
NO 14 through NO.18 10db

Jd ) ﬁ\;ﬁga,mgomnmojlejde;g\MjuﬁJﬂJahh.ﬁﬁeuuuﬁggut_yeuf
Ol 3380 AS &) gaa o A gl pala) dalas o bl A gl (e Lol S SILS 50 La A8 (oW o 2AL 004 B
VS R XX K A Drawing Ly

MM
AL TERNATE SIDE OF PLACE CROSSTIE 90 /%I? mam|
CROSSTIE 90° AOOKS <-u:u:<$ O SLAB—CONF [NE

S10E | ANCHORED SLaB « e =0

EXCEPT aT SP.&HDHEL};;'
SARS WNOT SHOWN)

e

135+ 135"

AP S E__h Iie G_HOOP SPAWDREL BES&KM = 1E TAI

STIARRUPS REQUIRED TO RESIST SHEAR SHALL BE HOOPS OVER LERMGTH AS SPECIFIED_TH ACT 21-.3.3.5.
THROUGHOUT THE LENGTH OF FLEXLAAL MEWBERS WHERE HOOPS &RE NEIT REQUIRED. STIRRUFS MUST BE SPACED
AT HO MORE THAN d#2

Fig. 5—Tipical seismic-resistant derails: flexural members.
Surface conditions for reinforcement
CRALS e 48 (g 318 3@ (g K009, i 95, IS5 Al o (g 3y SIS B30 1 (Ah cilla
5y sh 3 (oa Cup SIS Uy G

Lo A quad ;s cud Qi 3 g dagd
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ok Al ol Ly (5 30y Ca pSAUS ) S AS J gl e e (gl a0 A (g 3y i SIS ) J A4S K-Span 1S s G

Spirals W zx Jle

8353 J)giul ACI10.9.3 (ubusd 4y 8l (o L@ Sladdlus Lo ) (o) gy e sy G s MR slae)
2 10 5 ) Jd el yhg
A4S o) Ay g oAk aneadl (g glusa W& Adald 4y 48 gy salaia s e g B Frm 085 ) 3 Bz jla -1
AiSga (g 8 sl (65 SIS Glajud 0 gl a4 lalidlu g dlay) JSi g )
S aS ol 2l 3/8 51 Ll g e o \Icast-in-place s SWiAlu g) -2
WgdiAa g 3.3.2 Joi 4 28k oS Tinch JVs 903 3 inch J) 4 e G Adald 3
A4S Fle dal g S g R )3 R le aen L o 4dlia) g3 3/2 Adia g Al i Sle s G anchorage -4
s
s gdia splice W gole Jad s Al k) (Su 4y -5

199 4 65 a3 3 ga 49 8L 12 inch ) JisS 1\ lap splice -1

48dbIaa e Ghisy Gsn L Fam sl >

72db g0 0% Shs OsR L Ea gl >

72db)A ) epoxy N gy asls s s >

W aladipa 7.1.3 43 itk sl ey Ly 3 ail oW S B L Ghigy G paly T sl >

. 48db g 83 Ja1 0 b W (£ 03568 @l gy e falap

8 ) (A% 58 () el b NO.3 Ly 3/8 (ol kel 3 gdina oaliian) gy Jla fromms g AS peus sk o 3111 (g jiaS
Al S L 3000ps il <agliay s g sida bzl 3/2 Clcover 4S (G gm0 AS Cul fo
ASf g )3 29k aTh 2,380 (g ) AS (B8 Fua Al geda 0 g b G AS e )l oSl aS
AL Gl g a5 W iy 2L o0l alla) brackets Ly ax Adia s ¢ g il b b b Sy S)
. 35& 43348 4S panel Lslab b Ced U g e
QJ*A&JJJ&QM&\JJ&JJQQ@JAQJJM&A&IA\ I Ggiw ikl o Brackets 1.3@,,\;45513}
Aald) M) Gas ( iaS @\J‘A‘&bracketsgaﬁuﬁé\ Lglb@uﬁ@thckuj\\@thJ\ KRR oo
AS Gl am ) s fw Gandy Qi Joh S Fo agal ddalal phaldy slal W Syl 39 sal
.anchorage ¢! ) s2d id ¢ gius )
G S 1S Gl U a g Bl (Ll (o adually i S 1B (L sl jd pmlal JS 43 3L i e
A gofsla Gl s ) s
spacer 4~20inch J) S ) spacer 92 8 2 aly i) 5/8 k8 Sa 68 W 7y Sk 2

St Al Qa1 i g Al
23




_— - —— = |

. Sl a3¥ 30in J) B s gl ¢)e spacer 429 in 30in to 20 s g ke ¢l
2 - . - . PN 5 . . » -
S ¢ b 0 S Ly 24 in o) spacer 303 & K5 gm IO Lkt As sl my e s

b8 5324 in 3 S5 ) spacer
A4S Fosa (Al U agdi 010 daia) 280 AS J3e A s slab b footing WL iewd ) 4L mu ke
LAy (YL gae

Ties W A

AL 101 O Tl s iy (s L el sle ) () 0 W G

Aok W Faw )2 No3 J8 2 agdi ddalal W B i LG nonprestressed s W fow alad |1
(Ash s fow JiyNo 18 < No 14 < No 11 /2 No 4 8 1a g 5S4 No 10

2 O iaS by ol k8 48, Ly 298 W) sk Faw k8 16d, ) W Bl a5 Adald 2
S g
W) W ey T g 881 guy by o L W e 8005 S 8 U gl i (6 0k iy W iy
. ML 4L Aluald Gin ) 4Bl sl s Alald g Al 2L 1350 ) ad o Aggl s Ak oadi a3l

- o 2 . 1 . . & o
Ly Footing (=YL Cacd jIA s 4lald s 13 J)AS digd aSaa g gk lages ML W Sy

-

Ly slab U3 iy 4&4&1% 3O Adald sl clinan g Al ALd)a Alald J e So 2 slab

L AL 43801 Alald o o (A (s 3) drop —panel

AS 2dl 3 in ) S i Ly 258 AL O gl sV ) e 3 Bracket by an oké 8
Mj\ﬁyﬁﬁaﬁSinbéﬁ\ d&&\uéﬁw&h\ﬁs&h\}@ibw&\u4d§‘h@‘
AL 10 ) e No3 4w by No 4 92 1L B s g pedestal b O 55w YU

- ~4

-

F Equal to or less than & in. A
_,-" '1__ rd

o
ey

g
(]
s
e

e & o

Mlay be greater than 6 in.
no intermediate fe required

Fig. R7.10.5—8kerch to clarify measurements between lat-
erally supported column bars

spacing limits for Reinforcement W feuw (i 4lald Cud gaaa

3.3.2 Jga 4y 2dly sias i) S ) g 025 dy 0514 43 4 layer SS9 U2 ) 5a W G (s Aduald (o sas
LS 4o

ALK VL sl layer 2 AS (sW fo il sk (5 08 La W layer Ak b 90 2 sl e Wb o 4S sl
S gl S5 I W layer o Adald g 3gdina s I8l AL layer U2 4S ML 5 B faw oYL L 3L N gdisa
W Crand alai Ay bl Ay Al Gy SIS ¢ (g ) S SlS Gl g 3 AS Gl (W s G Aduald sl iy AL
or 03 A8 andily 03 S (pandi ) Gl g 038 s uSsls Honeycomb ) U (W Byl oo W fra () oy
agdua shrinkage shear W) 2 &ely ASbd G 3 W fow 3840
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FaS 1.5dp 3 b ob oW g (o Abald 0dl 004 5 2h fuw spiral by tied JSG 4 4S5 LS slas)
o3& splices W fosw b 03& splices W fosw YL 3& SIYL 3 AS W Gy gaaa Cond gl 1.5 o JB) a8 g 2L
3 gdiua i) (e A AS slab 9 W ) g o el (b G833 W g

b O S 2 goag ) slab b ) e Gl sia 4 ) 4l W faw 4lald ( concrete joist construction )

O 4lald 45 grid beam i faw O Adaald O Ale daba j3 48 Jg) e sl an sy G
Gl 02 Cile ) pa & é.-.‘“‘ layer $° ol 02 Cile | e é,yu layer s2

Bundled Bars W fow Jab
i3 £ 9 4 Ay 08 oasall e Jaly IS Jas addi da) g Sy i 49 AS Gl 43 a8 Lig 5190 s Fam 3 o S
. Adilisa 3 gdaa
L AL oad Alalal bg aSaa W (e b Sad I8 Jau g8 a4l Jay 5L fpw
39 oaliiuad a3 e Jily i 4y 1 No 11 ) 8000 W G
A calida Bldi ) 4l 3 9dua a5 flexure sbas) ) span g U2 oBa ¢ W foaw Jaiy 53 53 8 s fom
L ML 40d), o g aTA TR (py Aluald JB) aa Al g A gl
fom S e W s Jay da) g S 28 dy uea) 49 BT 3 54 cover u pSAlS Aluald ¢y iaS g gaaa 8 g
L agdina il O jhé Calus g9 g 4% 8 i 2
Lia s3940 9 A8 sla Adla AR 15 008 e W e Jaiy U 3 p8e g b W Foan Jaly o W e (e
W a2 (slas Cya gana S 2 9 ool L g Jaly 53 3k No 11 ) 5800 51 s 4SSy oy gaaa 2IS
j\@gujdglb@ud-ﬁgc\xﬁngud,ig@\ﬁé)dﬁu‘&bm&ulb)dﬂu\uiﬁwﬂd@b'Aﬁ‘girdersJ
s fss ACI- 10.6 02ba (bl 45 8 553 S5 A8 (6 bl 4y a0 Jlal W gy 0 £ )2 551, NO 18 s NO 14
ol 02 031 )8 (San i S o Cua Ay adid O g 4y oaliid No 11 ) 585 Jaks
coBbia) & gea Ay 0 08 Jak g S b A ) 10 L IS g e ¢ Gl diila W o Jais J gara sl IS
B ol 8 ¢ dal g by olasy @ gea Ay ATl 39 ad Ly il Kl dal )3 o S (38 ) Sl W s Ja 2L
P il 0S) 3855 ISl Ay AdlBlan @ gea A G R b 29 i g e O AT 8 ad

placing reinforcement i fo
G9aa (ol (o B 43 (s 0ny S SlS ) 0 aigd 0 L) 5 o )38 L (3B IS 4y Al B JaS Jgad 49 s
5 JuS tendons Jsadi 4 W g Sl 0adi o L) ¢ 43 7.5.2 Jsaa 42 4S tolerance <l Dl o L Al sad
250 2 sy SlS alg 4ol sad s & s W @ 2 post-tensioning duct
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A slaia am o 0 W an gk cufia W) Jia cufla W) Jaw g o 010 W) iy Gl Al g 4y Al W ans Sead K
W S L AS sl JuS g W S8 oad S g (el s ey ALial alaad) 3 g 0313 UG am il foa Jad o1&

3 guira S 00 Jua g

GId slas) g e ¢ duad b flexure sbas!) 3 cover <u Sl ¢ iaSy ¢ d (& ) n Tolerance

My b 1B

Tolerance on d

Tolerance on minimum concrete cover

J_réin

*

STRAMEMT

(WD RUVES S JUV. § PR eT™

. o

26




TOLERANCE 3YMBOLS

£102n. (15 mm) for bar sze Mo, 3,4, and 5 (No. 10, 13, and 18]
(gross length < 12 ft. 0 in. (2850 mm))

£1in. (25 mm) for bar size Mo, 2, 4, and & (Mo, 10, 13, and 18)
(grass length 2 124, Din, (3650 mm))

£1in. (25 mm) for bar size Mo, €, 7, and 8 (Mo, 18, 22, and 25)

£ 1in. (25 mm)

+0.-12in. (15 mm}

+12in. (15 mm)

1142 in. (15 mm) for diameter £ 30 in. (760 mm)

£1in. (25 mm) for diameter = 30 in. (760 mm)

1 1.5% « "0 dimension, 2 £ 2in. (50 mm) mnimum

[ T e § I o 1] Pe &3 PR3 —

\ ! SEE NOTE
] Vi ANGLLAR
@ pEviaTioN®

Mote: All toverances sngle plane and a5 shown,
‘Dimensionz on this Ing are 1o be wihin tolerance shown but are not 1o dif
fer from the opposie parallel dmension mere than 112 in. {13 mm)
"F\r?ular deviation—manmum £ 2-12 degrees or £ 12 in/& (40 mmim),
tess $han 12 m. (15 mm) en al 6 degres hooks and ben
I apgfication of postie tolerance to Type 8 resufs n a chard englhtt"e

3 or bar len h |'E|:t31"111 b shipped straight.
n:lerantea ;;hpes.;-«_i‘ a1, T1-T3, T6-TE apo'y to bar size No. 3

through 8 (Ma. 10 through 25) inchsive anly.

Fig. 8—Standard fabricating tolerances for bar sizes No. 3 through 11 (No. 10 through 36).
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TOLERANCE SYMBOLS

SFIRAL
+1/2in. (15 mm) for bar size Mo. 3, 4, and 5 (Mo, 10, 13, and 18}
{gross length < 12 ft. Din. (3550 mm))
1 im. (25 mm) for bar size Mo, 2, 4, and 5 (Mo, 10, 13, and 18
(gross length = 12 #. 0in. (3850 mm))
1 im. (25 ) for bar size Mo, €, 7, and 8 (Mo, 19, 22, and 25}
|r.'| (“ n1n1,\ rar size Mo an e an Mote: Al tokerances single plane and a5 shown.
£ 1in. (25 mm} “‘Dimensions on this line are to be wihin tolerance shown but are not 1o
+ 0. -1/2im. {15 mm}j differ from the cpposite pa'allel dimensizn more than 12n. (15 mm).

e = | "Angular deviat I:I'I—HEIIHIJ'H = 2-1/2 de s or £ 172 Ut (40 mmdmy),

*1'f!”-':1:”""-'_ _ ..utrﬂgless than 1/2 in |15mrr|cn£all!32ld$9hmk5am oens.

212 im. (15 mm) for diameter = 20in. {750 mm}) " ¢ 3|;.|;.t.:a-||:.- D;Fﬁ-? r;'E DEEECZI'I:D T].n-de ] rEEI:lJLhE in a chord length =
: y for diarmetor = 20 in. (T the anz or bar len & bar may be shipoed sirai

1 in. (25 mm) for diameter > 30 in. (780 mm) Tolerances for 5 51-56, 5 T3, TE-T9 apply to bar size Mo

+ 1.5% = "27 dimansion, 2 £ 2in. (50 mm) mnirum 3 through 8 {No. 1 '.hr-:-ugh 25. inclusive -:nl:.r

0 OEm N e ) R =

Fig. & fcont }—Standard fabricating tolerances for bar sizes No. 3 dhwough 11 (No. 18 through 36)
S A G 1 A g Aagd
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SEE MOTE
ANGLULAR
DEVIATION™ *

TOLERANCE SYMBOLS

Srmitsol LN o T B P 1B (Mo 57

.

= 2-1/2 in. (65 mm)

=3-1.Z in. {80 mm}

8

+2 in, (50 mm]

=2 im. (50 mm|

[

= 1-172 . {40 |

=2 i (50 mm}

10 = 2% = "0~
dimension,

sE=1/Z n
55 e} min

+302 in, (D mm )
min.

“H N\
¥ |

Mota: All tolerances single plane &3 shown.

"Savw-cul Bolh ends—CO0werall length + 152 in, (15 mim),

“angular deviabon—Maximum = 2 1/2 degress or = 12 inJH (G0 memdm) on all 80 degres hooks and bands.

U application of positive 1olearance to Type 8 results in & chord length = the arc or bar length, the bar may be
shippad straight.

Fig. —Srandard fabricating tolerances for bar sizes No. 14 and 18 {(No. 43 and 570
one way lw gy fo
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W L) 4y Al salaia Liae ) 3 Cufia Cila ga fises 1/4 9 03k Liae | 53 Cufla cuia ga fo 1/3 JBlas
Aigdi 0313 Aaial 150 mm JEas W an o L WA fra Gl 9 0203 Alaial
S g Lala oSS ) 3 Seiliae anchorage b 5 Ouss B L b e oW G
S g 0318 Aia) oSN (5.5 J) Al g Jsb 0.25 o)) A3 by Ala 5l G
A g 0)a kel o g ol 5 9y ) Adly Jsk 0.3 o0 Ay Ll Ale W fo
A gl 5)\31;&.&;‘5&@u@YUJJJ@Ag&@uMJJM\AuﬂJU&@M@u
WAL e e 40 ol o g 4and) K )-uu-h20 L W fow culiblag LSU-'Cover
TS T O RV P PR ATRLA S EN
: STANDARD HOOX

LT FROM WERTICAL [F NECESSARY
MATMTAIN " [20mm] CLEARAMNCE )

lad o
D=

SIZE AND SPACIMNG Er//S‘:'MMETH'IC.ﬂ.I__

AS TABULATED 1 ABOUT §
[, L " )
I!. = Aoy [20mm] ¢ TEMPERATURE

| | CLEAR Ll BARS

y %‘f-ls—u—u—#

5"-:”|20l1'l'l1|CLF!‘—-j PR
EXTEND ALL EDT!’DH
BARS IMNTO SUPPOR -

(PER ACI 31B[31BM|.SE I::T 12,110 SLAB THICKMESS

L=CLEARSFAMN SELC. A—A

SINGLE SPaM, SIMPLY SUPPORTED

1.2 | g0mm ] COVER

)L—Eth SP.&C'ING

NN S

NDARD HOOK
ROM WERTICAL 1F MECESSARTY
TaIN " [20mm] CLEARANCE 2 &

SIZE AND SPACING
AS TABULATED — ey [2Omm] CLR SLAB THICKMESS

_Eeg" [20mm) __3_B_|C'-3L o TEMPERATURE
P CLEA Lo TR -
1_ E GREATER ':L BARS

; 4 L125
1'%z |40mm] COVER
[ ] NO ALL BOTTOM
1

INTD SUPPORT - =SSP AC [NG
316[318M].SECT.12.111 TaABULATED

L=CLEARSPAN
=EC. B-B

END SPAN, SIMPLY SUPPORTED

. Jeg" [ 20mm]) S TMME TR [CAL
| CLEAR ABOUT €

0.3L DR 0.311 0.3L OR D.3LY, c
RATUR
CREATER GREATER BEMEERATURE
L

X=S5PACIMNG

| ———|L|——— ---J TABULATED
I

1 L —CLEARSPAN SLAB THICKMNESS
INTERIOR SPAM, CONTINUOUS

SEC. C=C
S MIN. &% [150mm] . UNLESS OTHERWISE SPECIFIED BY THE ARCHITECT/EMNGINEER

Mote- Unless noted othenwise. tables and figures. are based on AC1 218 (218M). Concrete cover shown minirmurm and should be increased for more severe
condtions. Except for single span slabs wheretop steel is unfkely to receres construction traffc, top bars i hlEr"'.:in (=% 12 in. |No 13 a1t 300 mm) are not rec-
ommended. For a discussion of bar support spa._.mg ses Section 54 of this standard. See alsc Chapter T2 of AC1 218 (3120 Bar cutcff de1.3||5 TSt e werifed
to prowide required deve cpment of reinforcemen

Fig. I—Tpical details for one-way solid slabs.




K- Spancila i g splice (ou dba 3 4 quad jiad) ila e oW Foan pmu s a3 ) G el

L p s G
b 8 jhiae Bl 1y did 52090 B gl e 0
3 ga LS ARG Cud AR Gl 4 (e UL W fo dlald g0l L]
L) 4y Ay galaia Liae ) 3 cufia ila ga g 1/4 9 ook Lias | 53 Cufla Cula g fea 1/3 JBlas 2
Aigdi 021 Aaial 150 mm JEs WA a0 L WA fra Cpl 2 9 0213 Alaial
g Ll olSS ) 3 Sl anchorage L 5 Gusd @B L b Al Gulla 5 Ale oW s 3
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S g 0213 2Nia) oL (5 9 3 Aulg J bk 0.25 o 1A Ay Ay Ala W Faw

g 0a1a dlaia) a9 ol (5.9 ) Al Jsbk 0.3 s Ay Al Ala s o)
AL e e 50 ol 3 g 4381 K jia e 40 BL W fow cliilae ) Cover
el o3 IS 50 il | Jid

AT LEAST "oy OF POSITING WOMENT
RE IMNFORCEMENT TERMINATED WITH
ACl STANDARD HODX

AT LEAST '+ OF POSITIWE MOMENT RE |NFORCEMEMT
TIRAUP SUPPORT BARS
\ ACT STANDARD HOGK Illl’le MECESSART 3 CONTINDOUS OR CLASS A TENSION SPLICED

0.25 1 0.5 or 0,301 Ir 0. 3L o 0. 5'.1 1
{ ['5 GAEATLH GREATER 10eg® | dcimm | LA
| pi | 3

F

f

.
x

1] |
fl_lsrlr::n'ups.— i L1ESE 11z [ 40
L =oL RSP AN ! UNDER ST IRRLPS
by = SEC., A-n

NON-PERIMETER BEAM WITH OPEN STIRAUPS

TIRRUF SUFPORT BARS
STAKDARD HOOK L IF WECES3ARYI

- =1 § e L or 0-3L1, . )
_! |II 'E'f"'] ATER GREATER | — 1%z |40mm | CLR

e -

I

/

r

Q|
iSTIHF-IJ’S— Ll_.; 213 e
105" | 4 0mm| CLR j

L=CLEaRSPan

T
NOW-PEFRIETER BEAM WITH CLOSED STRAUPS

UNDER 5TLRAUPS
2EC. 3-8

AT LEAST 176 DF HEGATIVE MOMENT RE INFOACEMENT
AT LEAST 'eq OF POSITIVE MOMENT CONTIMUOUS OfF CLASS & TENSIDN SPLICED AT MIDSPaN
RE INFORCEMENT TERMINATED ®ITH
ACI STAHDARD HOO®
AT LEAST l-y DF POSITIVE MOMENT RE[NFORCEMEMT
ALl STANCARD HOOK CONT TNUOUS DR CLASS & TENSION SPLICED

0. 251 - . - 3L (0.3 or 0,311
—lJ's ] GREATER &'fﬁ”l-*t'rn-ﬁl

L- | L
|
1 oo™
c

1]
II‘LS-T IRRUPS—
L=CLEARSEAN

-

ra

1ieg” [40mmiCLR
v UNDER STIRRUPS

FEFAMETER BEAM SEC. C-C

W MIN. &%[150mm|. UMLESS OTHERWISE SPECIFIED BY THE ARCHITECT/EMGIMEER

Mote: Check avaishble depih, top and botiom, for required cover on &C| standard hocks. &2 each end support, add top bar D250 in length to equal area of bars
reguired. Ses slso Chapter 12 and Chapter 21 of AZ1 318 (313M). Bar cuioff details must be werified o provide reguired deseloprment of renforcement.

Fig. 2—Typical details for beams.
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g LS 4B G 4GRS Gl 4y (Gilhe 3L W Fow Alald g0 3lN) ]
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fy )2 (0.13fy-24)db b 528 b 3420 Mpab 2 fy )2 0.071fydb 1L s Lié Las) )3 lap splice Jsh o

o Il 4 sl lap Jsk 21 MpaJ) sias cy SlS i glia () adld 1S 300 mmJ) s ,00 ) 420 Mpa)) £

S oala syl 381 0.33
WAL L3 100 mm) 9 d/4 b lap Jsb 4alu 0 B uy el dlald 3
Al 345100 mmJ) s Bs/4 ) &b i3 JSd )2 Sn sl abald 4
Al 055300 mmb: 9 Bs/2 B i 24dbs e W G db8 ) Al G5 s iy aluald 5
LS 2 500 mmb 9 Osie U 1/8 3 S (gt el 3y s Mb osiw Lo Jsk .6
g ool Jd IS ) iy e slra (5

— MaX | MUM N
SPAC WG OF | d/4 FOR DIMENS [ON Bs BUT

TIES IM LAR MOT CREATER THEM 4*[100mm]
LENGTH

CLass " I

LA '}
SPLIT - o w

JUOIWT HOOPS M&Y BEZ SPACED AT "25h

WL Y '*“TH”*_I ~ FOR THE DEFTH OF THE SHALLDWEST
LCEMTER HALF OF BEAM WHEN 3Eams WITH WIOTH 2%
CLEAR COLLIMN TIMES THE wWIDTH OF THE COLUMN FRAME
HEL[GHT [MTO THE FOUR SIDES OF A& COLUMNM.
FOR ALL OTHER CONDITIONS. USE
HOOPS SPACED AT "Sn” D.C.

135 Bdb. 3" [T5mmIMIN.

I
dby —eff—
1, 0. =fch FOR #3.84.85 [#10,.813,. 816 ]

COLUMKN HDOF HOOKS AT EACH END
COLUMMN HOOPS

COLUMM HOORS WMUST SE PEOVIDED [N ALL JOINTS
AND [N THE COLUMNSG FOR A DISTANCE. fo. ABOVE
AMD BELOW JOINTS. SEE WEATICAL ELEVATION.
TIES REQUIRED TO RESIST SHEAR SHaLL BE HOOPS.
AMD SPACING SHALL WNOT EXCEED d/2

WHEN MECHAMICAL SPLICES OR WELDED
SPLICES ARE USED. MOT MOAE THAM
ALTERMATE EAHE MAY HE SPLICED AT ANY
SECTION WITH WERTICAL DISTANCE
BETWEEN SPLICES 24 [N. [600mm] DR WORE

dby 3¥[7Smm|MIN.

CLEAR HEIGHT

(ALTERMATE 20" aND 135" EnDS
OM COMSECUTIVWE CROSSTIES)

HEAM LOMGITUDINAL STEEL MOT SHOWM FDR CLARITY

an HOOF AND SUFPFLEMEWNTARY CROSSTIE SPACING.
NOT TO EXCEED Bss4 OR 4% [100mm|
a0 COLUMM TIE SPACING. NOT TO EXCEED Bob
OF VERTICALS. 24db OF TIES. Bss2 DR 127 300mm]
51 SEE ACI 21.4.4.86
Hs SMALLER DIMENSIOM OF COLUMM CROSS SECTION
| Fao LARGEST COLUMN DIMENSION. BUT WOT LESS
T, oy THAN OME-S[XTH CLEAR HE[SHT. OR 18" [S00mm]

Fig. 6—Typical seismic-resistant details: columns.
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) plice Jdsb
Concrete protection for Reinforcement < SlS dluu g o cliblas

fow ) Y s cover <w S  cast- in place concrete(non prestressed) sdigd Cdy Lagla Cy SIS
LS S 77,7 9 7.7.5 Jssx was i ) ol (Js i@ S B Al
AL 43413 cover g1 3 Ll Gl a4 o g2 Lagla AS Gy TS -]

St Al Qa1 i g Al
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P ‘:%\
O 42 pa g o Laglh AS Gy STS () ) 3 gL ) 43 covers <o Sals o) () A3 029 s Lagla 4S Ciy 538 () 2 Cover
a3 1R s @l L (e Ae g re AS iy SIS 22
a) No 6 through No 18 bars 2in
b) No 5 bars W31 or d 31 wire 2in
¢) And less than No 5 1.5in
AL Galad () s g 035 (g ra | 9R g il Ag AS oy SIS
Slab, wall, joists ‘ i b 1 o ey 5=
No 14 and No 18 bars : i g an i

No 11 bar and smaller

il AL

a3

1.
Beams, columns, 1—in

Shell s, folded plate members

No 6 bars and layers %in

No 5 bars, W 31 or D31 wire or smaller llin
2

(R TVES
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Cost — in place concrete (prestressed)

QAL 40d13 cover g 3 Al G (a4 Qg e L AS Gy SO S -]
Cul 198 5 @ (e A g ma 4S 2y SIS (a
Wall panels, slabs, joist

Other members
LA (e 1R @l A g re AS Cy SIS (b

Slabs, walls, joists

Columns and beams

Ties, stirrups, spiral lin
Shell s, folded plate members, No 5 bars, W 31 or D31 wire or smaller %in

3.
Other Reinforcement = d;, not less than Z In

precast concrete ( Manufactured under plant condition)s2& iy 5 J8 ) <y sdls
end fitting ducts W & nonprestressed s pretressed J2 <u S L Fuw ) 2 cover (s
Sl a8 7.7.757.7.7.5.157.7.7 J90> 48 pa3h ) Al ALl 39 438 8 IS 3 sl
AL (a9 1989 Gl Ay (g e AS SIS -]
Wall panels
No 14 and No 18 prestressing tendons larger than 1.5 in

diameter — I%in

1. .
No 11 bars are smaller, prestressing lzlﬂ diameter

tendons
3.
and smaller , W31 and D31 wire and smaller —> Zln
QAL ) L el 39 0393 1989 il Ay a9 e AS iy SIS

1.
No 14 and No 18 bars — larger than 15111

Db a8 G s a1 g Aagd

. o
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diameter — liin

diameter and smaller — %in

No 11 bar and smaller — g n

5.
beams and columns — d, but not less than 3 in

: : : 3.
ties , stirrups and spirals — 3 n

shells , folded plates members

: 3.
prestresing tendons — Zm

No 6 bar and larger — gin

No 5 bar and smaller — %in

concrete protection for bundled bars W fuw Jab () <o SIS uliblag
49 2L 343 2in ) UK 38 Fo Jaiy Jalaa kB 4y (g sl Ll cover u SIS G S W frw Jab )
Sl 3in cover G2 RS A4S gl Sl () Ay (2 g e Lagld AS Gy SIS )

Future Extension o 3 3l

3 Ak 3 e 4B syl o IS dald) Jhald 4y Glaidban K das 4y das SO Glawd o1 n AS W Culy W

) 25 (5 S ola G AT

Fire protection (&l ) culdlaa
47,7 Jo> L AS 8L ¢ 3 Ady b QAT )y SIS cover (sl n o3& TSI (g ) g AS Cy SIS il
) 80 0 L& &)
special Reinforcement Details for columns (% W (i ¢ gal o pald il

Offset bars W fow

s offset ad J) by ) g Job oW o
2L L) 6 o 131 4L offset Jae and J1a -1
Al O g gaa A 531 9a b a0 I8 offset J) 5 Ol b UL AS fom ) and 2
(o8 UG (laidli prdas ) Coanid g spiral (A 88 s Sen Aliwg 4 L offset 4dadi o J88) 1S3) 3
QAL 43803 )3 W Fos offset Alaki )3 oAb K JJ35 aa (pl a3 43 AS 0 g8 dia 1,5 U 3 g (il 3 sha Al
3 gl ool 55 ) 93 Aluald i) 6 JF il 2 gina o2llial o8 & spiral Ly (A W (Al

Db a8 G s a1 g Aagd

. o
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SECTION A=A

A9di 0Lda 7,3 Jgdn Ay, 2gd B 5 1S Gl ) U ) AL offset sl o -4

| ~LONER Bah
s—PAER 3A7

i.5 RAR
O AWETERS
WINIWUM
DISTANCE

i '-!"[-lllln'l'n'l'l

e WER BbR
LFPER B4R

SECTION BB’

1.5 BaA
| AMETERS

MMM
DISTANECE

et

SECTION g-g'
FREFERRED ARFAMGEMENT

ACLEPTHELE ARAAMGEMERT FOR
WAk [MUM HUMEER OF BARS

i

al

L&F SPLICE
[F THIS OFFSET
E;{,_Esi. THAN ||

A Cirrn| tl—

A
L LT W TAALLY
JUPPIRT |W0 REFEFEME
Bl SET I

t.ﬁ DR 5N
SLOPE o' B £ 4 S it

P16 WY ——

W ] 1&“ i
Al Bl o Wi

LA SPUICE [F
OFFSET LESS—m-
THEN 37 [ B

NN

oT -

|
PERRETT

-] qds T
el AT LR

= L I

Tl T

BOTTOR BEND —-!"‘

1
FIE SIIE A ==

REQUIRED EY
STRUCTLRAL DWGS

r

SLOPE 1 TO &

Lt I|
[
g !

&,

SECTICN A-A
DETALL SHOWING TYPICAL
5P IRAL COLUMN

SECTION A-A

DETAIL SHIMIMG TYRICAL
IKTERLCR TIED COLUMN

Db a8 G s a1 g Aagd
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WA .

-

TIES =

BOTTOW LAYER
SLAD STEEL

L AL T

& |1 Salmm .

TIE S1IE &S
REQUIRED 3Y
FTRICTURAL DW.

LY MEN.

SPL ICE

.

1
| SR :':'*.?';L.
] |
- fl !
F l|I H
DET&IL TYPICAL EDGE COLLUWN FULL MOWMENT LaP

WITH SFANDAEL HEAMW EPLICES WITH MO OFFSET
|E|EIETHL FULL WOWENT CAFACITY SPLICE

b
L]
Ll
-

e

Mote: YWhers columin sze above s unchanged fom beow “upside down” offset bars are effecfive n mamtaining full moment capacity
at end of colurn, In LS. practice, this unusual deta’ is rare. and should be fully llustrated on structursl drawengs to avoid mesunder-
stancings, whenever its use is deemed necessany. For madrmum Bie spacing, see table in Supporting Reference Data section.

Fig. 4—Column splice details

form work, & construction joins Gbdidlu W Ciiga g cuby GULA (g S B

RS il g pa U 00 () 309 ALt slias ) dlag) g IS 4y laiibar b c 38 ) B 3 QB (300
el 038 5y gla Alluse pluda ) U L g (5 IS aSa S aa 4y Al Ly Gl 3 a0 00 1 K00 Clladidiag
S5k supports s W il a0 i dladdla gléas ) Curdd ga g JS U 2 g aSae gmasa @) g 4y 1l L il
b & BT aa ) Jud e pdage b L QI ol 5ud d AIST 3 )5 dadua sadi jlas ) B8 ) Ll Ay U A5 g ) Jua
g S iy ) ARy pha g iy ) O -2

R hra s Bk A sagee oW b Jsadi 4y il s L -b

(WD RUVES S JUV. § PR eT™
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Qlld &\qu@b'&bwﬁyqﬁu‘u LK bd)ﬁ&,iﬁ&l&%cﬂ& JgJeJ}AS‘MlA Qld
Q% (Al gdae CS a by 4o U 3 gdia 438 8 S5 )39 0ol 338 sUsh Cu SIS prestressed slas ¢ b
. ML prestress 282 Jas b 3 O) 4 Q) 4eda

K-S

yan Olaidbu sl ¢ gim s S
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A

I 1k

e

Jsd J3ia sl ay s LS Gld

Removal of Forms W& Gl (3 S 40
Al g 599 OF ) Gl AS iy SIS ¢ 39l 3 ) g dada GlaTilus a) gd g i e 4y L g )90 (s 0h L W I
GRS 093 ) il g (1 gal paddia Al dada W Gl (a8 599 Gl Lo Al adly 438 815 258 ALS cua glia
20833 o0l Ay JB) aa ¥ gara (laidlas sl b ¢ 2 8 BT e ) ) AdSan IS il Al s B L 3l L Gl
5t i Aliada B g g (g 21 s 03505 13 3 g Ay ) g (ITALis S oS g 3 3 pine 4S8 & 3

St ) a3 Qi g A
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_— - —— = |

9 AS A0 ) Al g Ay ) g Goaiilar Jla 3 SIS Caa slia s . giiee Gaiilor ald o d S Ly AS 53 gal

sk J g ) g Ay il e gl Jann g AS (5 500 (sl 4By sk 4y b Ly g 3 5k 01 (lal oo iyl g LS 4l

Al

U SIS Al gl (g b Coa glia o (5 & il 3 g Cpulona) A 205 ADEI 13 Aali 31 AS A g i g

) 02 3 gaaa ALy i) 12 LS ) LS Caldia A8 gla el o oallil (g) 3 3 s () ASTM C873
Removal of shore and reshoring

reshorecsais reshores 5 Shores ¢l g2 ) Sy asudliy 3gim SO Hb Slddle s 8T 5 Jé

a5 5L dgdin 3 sl (laiilos 4 AS i SIS il 3a (a3 0 Asilaas

Qs ada shoring 9 < 28 )93 J3 OF Gy (B 2sa 3 Sy SIS Cuaglia 4y pa) ) il glaa g latibas Jalas

. A g

B S o) el g 3138 5931, shoring Ly 28 Al 3505 1) (AL L A58 ISl il Sy 2

G139 il 61 AS i glia shoring e g o2 S Qlld 550 A4S Jacd 4y adly abad) )3 Glaiilus ) e

AL AN e 39 O L AS 508 0399 258

S @al Gladdlu shoring G193 Cramd da g AS Gadidia 023k + 033 Sl calie) 4S (sla b ) Glaiilur sla k3l

L S Cuaglia G 15 Wl (gl 2 ghae AS 8l 438 8 g o sl Gl o W Jilal g 2 s ol

4 aaly claglra g shoring At g QB e glia 04 19 sla 598 cudila AT ja L laidla Jalad ) .\,«Quélsa.gl.h

@hgﬁ‘bﬁﬁ,&‘yhuﬂ)dﬁgu A gl o puiban) dgy SIS Cia glia JJJIQM-\Q‘JG:\;IJSJE&;\AJGA

.Jﬁejh.naﬁdjgé 6o Oladidlus Cilalia Jaw g5 AS LSJg-..""

)9 pre-stressing (AS e 4y 48 By U 29d 90 Ll <y SIS prestressed Las) Gl ¢ p b QB

A Glaidlu Sg By g 03 S il ) Al (135 5 0e 035 L b JA08 ) prestressed Las) g oad
$9a8 sl Gl gL ) g2 W Ggi - girders ¢« beams ¢ > s B 1L ALE) IS shores YL AS 8
g 9 ALl ghaa iy SIS Cli) o g Gl ) el 12 ) 2 0 ga8 G guay Al
9 il ¢l pana Jag) pd o) s i los 12 it ¢ AU o Bl g |y Kbl iy SIS B8 Lad Jb aila sl clld
2 Admixture  Jie s 503 s sbasS A ga alS L goags e la Aad B g Gl SOFC) s 4 )
Gad o5l Gl 3 Gl GaS g 3 J ) by Ay oa gl AS O o) el 12 @l o 2l sadi s e ¢
A8
@iy GBI 3 Leag sk (B Awwg J) Aas So ab Ak Guala oW Olaidbe pa b Gl a8 0
MO VG Gl ) J b g Osly O Glaldlan a8 5 ge 2 b 9 Claiilu ol (8 ga cadila
S DRI A ) Bd 3l se g A 8 ) g (el Jalad (il L 3y g 25

S0 g Ada ja A e AS Glaidle gL b g a8 aga g Glaidles Ada ja 8 3 AS Ll Al

il Jia ) £ giia (sl pas ja Sy SIS Caa glia

A e A (i 8 Gladdlu WL 9 0d e ()9 adl )3 shoring asw Glaldlu S JSd pad gd il

Olaliala

232 bracing ¢ shoring Gz 48k < 5 (et 439 shore i Ly shores (o 4lald g cuaglia

calida oW cullad G Ala J) g3l Jgadi 4 reshoring 9 shore (S

Chalidba Gl o 3l la ) Gladdbu S culiB g cuigivan oYL AS alla b s b Ko 8
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joints in concrete construction : (i SS Gladdlu o W Gy s

ACI 224.3
1l 5 gl ) JNY g bl (A SIS plaidla o Cdy

23 1) IS (58 e 3 U Gl (g )9 Glaliiles iy g ey Uy 2 9 iy 5 Gha o ) gl pSILS (laidbs el j g SIS allad

L3l gla ) Caa )

il g U 3 gdine ALY (g g 0 Uy 2 gdize <) s 4a )3 Sy shrinkage 42 bga e Dual A4S aliSia ana il <y SIS (5

Ao A8 1,29 1.1 Joi> 49 a3l B a9 e dlag) GLailla jadAS ) i g AAS ol JLE8 U 3 gl 40X

Table 1.1 —Contraction joint spoaci ngs

SAuthor

Spacing

Bedzrrill © 19135

20 1t (6 m) for walls with frequent opsnings.
mid in =clid wealls.

Fiotel 19743

15 o 200 fit (4.5 o & mi for walls and slabs on grade.
Feocommend = joint placement at abrupt changes in plan
and at change=s in building height o account fior pasben-
tial stress conoenbrabions.

UYL IO

20 b0 S0 TE o b Y om) b weallls.

P 1=

20> Z5 fL i to 7.5 mi for walls depending on number
of openings.

P B I

15 b0 ZO0 fEt §4d.5 b & ) meoommendsd until 302 I|R-29.
then changed o 24 b 26 times =lab thicknes=.

ST ASORE -S4

30 09 m) in sani@ry stnactures.

ST ASOR

Joint spacingz van<ss with amount and grads of =shnnk-
ags and temperature reinforocement.

JET e I E e e

ine b thres times the height of the wall in salid wall=.

Table 1. 2—EFxpansion joint spacings

Souathor

Spacing

Lerwensme © |58 0

do L 028 mo FTor walls.

Hunter ¢ 199557

S0 it (25 m) For walls and insulated roods=, 30 bo 40 Ffi 09
to 12 mi for vninsulated roof=.

Eillig ¢ 15

LOO Fi ¢ 30 my maximum building length without joints.
Feocommend = joint placement at abrupt changes in plan
and at changes in building height o account for poben-
tial stress ooncentrations.

UYL IO

T e 200 T €500 b 55 il bar walls.!

Indian SEndards
[o=ditubiom © 15t

45 m (= 4= Tt maximum blding length bBebw een

Joink=s.

| S L=

200 Tt el ma maximum buildingz lengeith withou b joanis.

ST AEOR =3

120 Fi ¢ 36 m) in ssaniary stmciares pactially filled with
liguwid i{clozer spacing=s required wheno oo Liguaid
pressnll.

joint terminology : <isa 43 ha g ya cladhal

LS )y SIS LA & gt Uy ol 0390 Q9299 1) gl g wkﬁjﬁmu Calyga é‘ﬁdﬁ.\&hﬂk&\ 3 gaas

. o) ABA grudal g 1) ladlacal adany
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s g ASALLE Jud ciluadidia g claSiaal Gubud 4 B il s

L O Cullad g5y (aldlu £ o «umb ga ¢ JS4 configuration: <uaglia
AL el O A g3 (A9 Jad 30 ge 02 la g0 SIS a3 cladlina

Resistance: Tied or reinforced, doweled, nondoweld, plain

Configuration: Butt, lap, tongue, and groove

Formation: sawed, hard formed, tooled, grooved, insert, formed

Location: Transverse, longitudinal, vertical, horizontal

Type of structure: bridge, pavement, slab on-grads, building

Function: construction, contraction, expansion, isolation hinge

pavement «1sb . hard-tooled, groove 3 tongue, tied (Sldidla &iga Mia

. Rl \Jgawgw&hgha ly dals oyl AS) S s Jald ciladaal ng.\controljointj‘%.«hcm‘
shrinkage Lagada aaa a3 A 434S W j3 Jo Al jhaldy | 3daal ¢yl 1) J gdia Gladlln (s 1S 50 4S ad 4 g b
) giaa iy SIS g 03 S Cullad Cun gd G guay Bald T b U il g J g S alag) A3 g2 9 L QS ol Ll 3525
oS s L 50 s g J 9 IS ) gl a

g Sl il adily 038 J 9IS Mla 353 92 (A1 BLAI ) AS shrinkage s W U2 O (2319 &) guay 4 hls,
utvon|

isolation ) Jlwlia cuiyea ¢l expansion s isolation cuisa ) Cijbe Mlia 392 g9 g 5 I al ) AS (5 S0 JSia ey
@M\KQ@JQJA@&GA dowels Ly JYﬁ&we‘.\S&jC&JJMQW Jaa 1y Qi Las) G &S jac (joint
04 gk

-

RN T

el

J9 dide s Gsiw O 02 Tsolation joint b laa <l Js de s am G2 Isolation joint b 1o <udisa

Clga sdg 29d a8l g Cuga el 43 Al glaa CS a AS 0353 doweled JSE 43 Y gara ((expansion ) oAbl Cil gy Auglia g
e gl BURT i g Ay Sy gana )28 (gl ) Glaldlas iy g a3y (g b 2dilia 252 g4 (o s JULI S0

Movement and restraint in concrete structure: (=SS s Glaidlu ja ¢ Cadlaa g &S o
Al SIS 5l Glalibo ja W )3 odas Gibad €l il dly 3 S A g

Cud g (S e glia g 00 (laiil guas ey ja PdiS (5La LR (el 392 59 e ) ga B AR CS A g
A g Uil (6 8 ¢ lails ol <l i U 0 1 553 (B SIS gL laills S g, 33y () 380 A1 g3 strain
) SIS o ana el Las ) 4Sula 3 Cladiila

(WD RUVES S JUV. § PR eT™

. g
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Doloayi) 9 BLAS) 31 ad Lig lra 29 53 9 LA o il Cy SIS AS B g 3 iy (SIS @) Ly luall Al 0 Y gara (ada Gl gl
bk 353 50 Sl A A il aS S )

s / o] Z.‘H_a-».. i

K-Span <« ,2 Expansion joint b blwd) @lisa K-Span «lw 2 bluwd) &l sa 612 doweled bars G2S <

( shrinkage volume changes) (a2 &l s (allil i <)
Gl odigdh GLEA Cy SIS ) b (% SIS W GLaBRla 3 33 (el 393 52 e g AL aga SIS €l gal) €1 ) ASsila
Sk 129 1y pald (o
Gl J84 (i (od Gy SIS cian ol Jd hagasa sl el (3lie qil ol o il SIS S odigdh dldd
Py
LSl 100%10-6 ) saS () ¢V 029 ra ales ASlla 3 03 S (&l 500%10-6 298 3 & jand b Jlia  shay

( expansion volume change ) (23> &l S Jabuw)
39k gy 3 AS Slsa 35359 SIS a0 () g3 g SIS Tl )13 3 gk L SIS ) Ly I Sl iy S Al
4 oy & o A8 Slan g S okl g SIS 81 1y I Sl 2y SIS 81 olE 0 g

Thermal volume change: &) > (a3 & s
SIS Janl) (S hIA; 0333 agea Jbaess haiibon o) (e s 0y Ghaiilas Jlapd Sl ya ) dg e & )y &y
6258 (prua) Cimald g <l pa A3 i Gl ) A @ jle @ S BT Al 4S aga Jal o 93 il A A g @l il Jila o
| s SIS oy JS
A2 G ) A R 130 ) ) g Jabes) L g g B Kl 00 e (19 SIS (g g3 (A1 A Blw) Gy e
SIS 00y Jr ) g3 gl (oo Conl 0000 o) 2y SIS J3 AS Joa £ 59 X design Cumald 4y a3 e 00 iy SIS (5)
WS (o OBl (R laasi) oy i ¢ 3) ) g g 45003 35 35
dles Ji13) Glailla Ol g0 AS Gl a3 9d g8 (11%10-6/¢) L9 6%10-6/f 2 sise () s Jabeasdl cu pa Cyy SIS 6
LU g 2 53 (o il 3 pKa 1B oalli) 3 ) ga Glaiilon AS (B g Ay Cupaad |y SIS 05 A2 53 ikia 39 9 e (i A
2094 393 931 W 53 odal Gy <l e A 3 A4S 3550 & gua (g oy SIS
G 1 ke 293 51 Sl A A d S ) Ay AS Cy SIS ATIS 0 gara W 3 J9 RIS £ sdage ACT 207.2R g (hds
il Ay aall Ja gl (50 il S Ay g pa (1A @l Bl ¢ Glaiilan 31 (5 10 0 g Jla e
GG 1) ann S L O Siage 48 lanl aLal Uy 383 1) &) 433 ) (oly st U e (e cnall 3y s Shrinkage
202 LAl (5 b
) O Cri Ay Gl i Jlw B G a8 G i) s S Ay Ja g e el Jy gl @) U ¢ laiil &l Lias ) udany (g1
Sdilna (Ol
1) Ol sl Crand (pudany U] pladi g b 253 50 (San Lol ity (0 RS ¢ ol ages S 31 A 3d A1 gy s
s o Ayl ol K8 Glaiblon 3 S otad il o Jlia el 3 e Uin) oy AS A58l a S (5 sbaua U &) gusy
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Ol 94 (o 200 1S ) e () A4S giirdler L9 a4 e e 8 8 (Al 4 )3 20 Uy S Al 4n 2 10 42 U Kis Ly
.é@éé@&&&)é@y‘gﬁﬁéu 048 die L G

sealant materials and jointing techniques: ¢ 8J? (i385 Jals 3 ga
required properties of joint sealant : 58,2 Jale 3 ga 59 0a Ciladiia
1AL Jad ciladidia (5 410 S o 850 Jale 3 ga Sl pedan 3 ol (g 0
AdL o8 B8 8 Und 3>
IS JSE 0 3l ga (gl b 2L sa1d 3B Lias) S ASH) JhlAy 3
S5 308 (Al el i b g J8G it g Al >
Sl O3 g 2l AT Glaey igd il e gl b s 58500 () 94 0393 (a0 il g haly >
U S gl e LD g Apila (b A 4y 8500 s >
Mia ol cdly ja S8 J'.'\ngJ Jale a1 ga gL p L) g &\Jﬁ\
PJF: Pre molded joint filler, styro foam, silicon anq1 1et‘c..

-~ L]

(aidle Gl g ‘S\J,\P@J#UMQHUE

OSabes (5 5850 Jale Abas gy (2LEI iy (5 58 0
Jointing practice: <o sl
Shiga gl @@ 518 5 forming , tooling, sawing A4S 43413393 g <y SIS b il ga A () 2 ARy sl

L Sl

Formed joints :c® sl <uiyga
groove JSa 4z ab Ly 4l j JSd 4y Cuy g 3 gudina 0l (2 SIS (6L ) 33 (o SIS il (slgalalialo ja L Cuisa £ 6 O
S (3 (5 0 SIS ¢ L U g afae a4l W dandd () L3 94 (a Sl (Sadly g (s 38 (sl dand
Sl il 30 G ¢ gl Sl Cudy g 43 o) (5] O o0& ATALw JB ) (5 9010 sl JS&

Tooled joints : 0a& odla JS& W <y g
ciaa pha Ayl JhLA 4S groove €l L gdi 0313 JS& finishes Als ya ) Gy SIS S8 )3 ) gle Alaidla gl iisa
Al A5G Caliud (@ SIS Cualiug ) 1/4 03140 4y JB) aa 3l 298 e Al L J 0 b ga g 88 iy
280 alad) raia & gay 1A 6A Cullad U3 1o (§a8 Ay <) g e Adinad 02 03)a JS& Gilsa
Ol ol lpad 9 g3 a9 36850 (Saa L 0 ¢ iy SIS ) gl (gL S )3 ¢ S cullad g ) gsad 1/2inch G 4 s &l
Sgina G ade il g ) el Ligtil 350 5y il g & glava s L ) Ldany AS sl  para
) 8l 53 S48 2inch b 3/2 ¢ &5 L groovey 2yl Jilug
Gy gn O Adiald Ay a2 g adad g o 0313 (EALS ia 1/2 JB1 da A5 by Cuy SIS 40 Wy g o 031a JS& BLAT Culyga sl 3
L S J g S gl pa JaSED AS )y PAES gl JLED U 3 g 0003 (B 331 AL Fr ada ¢ Llia Gl 380 o0 0303 JSG S
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Sawed joints : o3& o)) & cubysa

Caal g g i A e ol g SIS AS 5 68 Cida (51 3 (B s ) 9 L SIS, 3aua EalS |y 8 1S daad (o) o) iy g ) ol
A (i (Sl ATBL () 39 (o e il a1 Ay SIS e A ) Gl (BB o) 0 ) g o) (o) 2By (A A
AL o 3 93 aa (5
3 9 il SIS AS (gl 31 3 318 Sl A 395 A R Al Gy g G gea g il A S b el Y gara ()
Ao
L e Al 02 sl b s DB W 40 ABiadle S8 jlala g b ja Al 3 8 Cij g Al (g1 o) cudy g Sl o€ 4
,mﬁdm.\a‘gg&d&é&)@éﬁﬂjﬁbﬁ*ﬁé\w\ <l g )
i &) gudy |y s ol 2l A SIS guae (5o 1/4 B8 2 3l () o) iy g o oald JSd g il 5 (e 4
S alaa
ary, 33 4] 3gdia aTA ) 923 4y AS b L C_\suuwa‘;au}uwa OSaall Gl (SIS b ély (4358 0 ) 0
Al 352 59 S SIS Ol i) clabe ¢ 8 (A gara g W 53 Wy saile (Bl ) 523)) Binch U 2 0 j)ai) 4y (S oadio ) dalu
iy 03 )8 dla) L S 53 ) mda grdaes U 0d S o)) 5 3 (a8 4 ) e 4y a3 dalr by JSdia Gl a8 LA U,

] _\_:______ i e = LT : B " T\ = _‘ . 7

uJJJJJ}ASme‘M&Q‘JAMGEAAJLM‘ IAJ)AJJJAASJbM\uupd\JJMGEHA@!

Joint former: = Q@ s iy
BLEH el ga o) Dy ciliga £ 65 Gl L A9ddiue 4381X Finishes 4da ja g Gy ) ¢jlajd o U Cu Sl o o8 QB ol cuiyga
Culy g I ga oYL AS 2dlia 38 g9 15T Culy g ) ) giaa AS Gligy ey o103 Y gara O Jaleadl iy g 4y 3 9 0 AL Jaluws g
Sgdina Seal 5038 g8 S g slag 028 593 OF Ghgy 29 el oy SIS A ) a3 gedina 0313 ) 8 el
ML i Ly il (San g (ol
T JSE Y sana la (ol . 3 5a ) S50l ik A Jao 55 SIS 53 L el )3 g € ol 4yl 4y 4S Jaluwl) iy 3
o3 Lala () o g3 (Bae Ay Jaled) iy g i Gl A 31 g ¢ (O0S adad e 31 ol Ly 00 Lol 5 U Gy KIS j3 AS A3&NS 1
SIS b (38 Jiaen ) 0 0358553 11 Gl WU ciacd

Buildings < ez

S 48 8 BT e A SIS GAT ymand (il 33300 Ay 39 (e Al il e g gk i A gy AS e ) S
G g ¢ AL Dl ) spend sl 4y Laiioa dibia 392 53 (e 0l ol (il Albas g3 A4S S 12 9 3 g (o0 Slag) AS 0 68 )k
hy pand g 43 Hia 393 52 Col g sy AT ) 4S gl 3509 ysand S a 15 W 0.8 cl e Blassil g B
o ba 3 gaaa sl& Crand
hin il gn ) W Ciaudd (s (il ghad Ly g (B il sa) ALy U 300 Cumd sy g 58 SISy Ciana ¢ shaas 1 sia W iy g2
A9 S oy ) g gl @l i 14y ) Glaiila S ja AS 00 J g (il jpd ARy sk alaS e Jla (bl L Sl
A o Gt W Glalill pd |y Gy gn G i) Jgha () o 1y Cudgdaa g (Cuadi ) OIS Cld&Tl ¢ o883 W syl a3 (o sl | 30
AiSa saldid
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i la adad 3S Cullad oy gl la6 3 () 3 AS Cian 4 U 3 g ASAL il iy g g AT Wy Ciliga Aol CumBga B g
255 Sl 3 AS o JE) and g e oy ) g 39 dlag) a1 S g (03 S 0 ) Axles Adau gy (1S lesd) iy g 0
WS

dly g )31 9k el iy g 3 SIS 9 L s e gy Uy 18 gl U granu g SIS g3 8 3 0i1aa Ly g sl iy 92
LML e Sige ) gy SIS ) it g Jgad (g g Dl i g

g e Anllna Gl 4y AS &5 g oaUue) Glaiilos il g Guny ) giaa W il g £ g g0 A

Construction Joints: (~laidbu gl @iysa

1) Aloids A4S 31 LAl (gl iy g Uy sl il ) (g obata ) gy |y Cag SIS A4S ol e b ol W (Ll iy J5S) g1 0
GRS oalal ¢ (a8 da gliie b B Ay 3 gine Ja g3 pa 3 9 iy ) i g ey 53 A4Sy SISl 3 Sl (o Sla g SIS il (6
Ailira AL G 3 (ha g () EAS Slans g ey SIS
IS a a8 B )3 (g (g 500 SIS (o) 1 W i gana dany 2l 00 i ga (aa g Lol e g i ) gudy AS iy g
L AL ASEN e U alaS (Laidlu 4y 4SS (g0
1ol d5di ada das ey AS apiy agy (il grha 3 LS QA e Glalilu iy g Al ey oy SIS Glatidla dly (6
AlS g-A.B.iA JPRIEEN Ghuu\ 1) (o~ b Flexural $ < & Shear s 0 68 Jai) ) Cudlala g oala J84S
ey ) Absa gy BLAT iy g €y 3 gad ) 53 Jas o) Ly BLAS) iy g iy 4S oka) 352 gy it Aals ey cgalala () (19
Ay JALAS) oy g Lanad ol AS LA gL iy g (et o sk 93 58 50 AL} g Coandd (4 50 s L e el Ly g uany
L gl e oaliad G gl oW Glaidlu o W Glisa £ g Gl S e e (1) s Crand | 3 gdine
oﬁhtﬁgﬁ.\ﬂgoal&l\éﬁ&jﬁ‘t@JAJ.\un‘*\géLSubﬁ é\)\éﬁ@hﬂi&a&ﬁ)J@A&kﬂgOﬁ\K@kw‘ cﬁ-’\gﬁrﬂg
LA e JdD
g Gadaia Sl 2 g BELRT g Daleasd) (5La il g Uy (latilon iy g AS Gl gy 38 (San B) 0l 2

Joint construction: < (HSalu gala)
DB (65 S S ) G 1 i e guda ga il 3 S gl ) o i adag 03 08 (s i (i b oy AS) hlAy
s
s Abald a3 s 3 Cu SIS G ol dip 1B 81 0l8 8 8L 4 s AS ALl 3 ga g Il Y gara s il Cy SIS
gaﬁigjimﬁqﬂEUﬂgaﬁdggébbi 3 ga ) (ol ol ha AS and ) Cy SHS U oa gy a Y (A (ol AL
sdlal S (pasdd sla g 39 vibrate @i o3d iy Tan Cuy SIS Al g 2S (s Ged 00 b U oy ySISL 3 9
g SIS AS Gl Siga (B as gl A) AS e g la g air-water jet LGS dy . 3l adY 1) s Ak gl (£
A 53 9 sha pa Jla ) Aldaes 5 il o2 Cidan D AS 0y SIS W i 9 O (.95 ) e (Alidal ) g g Cana) 255 9k (S
Agd A YL JLES sl 368 Water jet
O iy ) b g 31 AS SIS ¢ 3 g ATAu G gha e 0 30 g SIS iy 5 0 g o iy ) I8 )y SIS ACT 318 bl 4
Ay i b S dly (o) 438 X 03 ol ) ey o0 A AS iy SIS g a0 gl 3 gk a9 el B g ol
LA G g e O S gh

Joint location : iy s Cuxd ga

AL LS Yl G o S ASia 3 4l LAl il 5 0313 g )33 ald g 4l LA L il 33 i ga AT 3
AL AN Glaiiba AU L Bialas g Auulia Jil8 5 431

S (g i3 O Qb g g il 50 53 (bl 43 L 33 gt g (35

RS 1B (i 254 0293 gl (g ) b g W g il Uy
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Beams and Slabs : W clus W ay

ASMQJM\J\J@iﬁbﬁ@)ﬂﬁdﬂ\‘;ﬁﬁij\é‘)gﬁg,.‘m\ SR Fow i 3 gas Q.\gp«ﬂgﬁy%g\j;\u\.\.ﬂh&
AR 53 () 339 ) e g Al O (583 CumBiga (g 294 (o e ga Cildaad) ABaS Ly g S (a kT (O e ga Cillia 4 Cila g
S B9y (5 30y SIS ASE 3 S8 Al oad sala Gl
bl Adali ) 4 (e Al g 03I Ay Glaldlus il s Al ACT 318 Qb 4y 2L 43403 2SS girderk: an A4Sl
S pa i ga Gl Sy g
o 81 3 U8 e g lajar bl girder s ax SIS Akl i Ua W Girders W a0 (88 Sladdle gl @i
904 girder Ly o Sy SIS iy ) Jg) A4S 298 (e (M shalyl il Aiadla Ji8 (Ges () )2 4S 5L girdery
93 2 o8 2 AS ) () Jala g pndS iy ) AdlS s dgles el j0 ) ) b T g S iy ) g SIS b (il nanad U 02
gl 93 Gl AS A0 aga g G (el ARy sl (il L e 252 gy g 8 g SIS (g e ) ) ) (gl 0 A g iy ) (e b
DS e (i 0 88 JUE ALS a4y 3L ACT 318 Culesd Ay 03 gad (A 5038 (oL 81 i 0 8 1))
Cagn galaia | AL A& 392 g Cuy g Uil Cualaia g (o o 0 68 0 g (AW BLS da 4y AS oyl il g 5 18 43 aga Jaltd
(o S el pdily A5)a W fras () 2 (A8 Spllice U 434X il ga 31 (AS I sk 4g iy g (lpa s W s (RIS Al 53 L)
L o2al 39 g3 00k iy ) By g ASES SIS (i il 151 (i 0 98 JU g 58

Columns and walls : W Jlga L i
Jita ey oL ) U )y (g 5 SIS (o 43 0 ga8 & guty AS 238 (o 0y ea il il 10m B U (g 53 SIS A s gl
A AJALL 3 g
Crand )3 (Aladlbos iy g 3 S Cund ga (a0 a9 il Als (il e 8 by (A L ) g3 9 W (g o (Alaiil iy g
9 o BN 3 )3 dald) g3y 4B O G g AS il AYL
(Al il g 39 (g 50y S SIS GlaJab ) gk luly AL brackets 9 ¢ Drop panels ¢ @4 4pdla ¢ Lgd g puu
WA g oAl (pndigea il Ja G A glaa
W Asles oty G agen Addipal (il A3 g gl 1S oS0 g (ATl L (oW ) e (881 gdas 3 0 3 oy SIS 2y
O paS iy 51 ) Ay iy SIS A ) S iy g (oW SIS Jile iliadidia (e Ag Adle Al dly (AN (g 300 25209
2l iaS il 3/4) S o) ) AS Jaa g ddilisa olaidl @) b slia Gl A G il g « Koy cilaw ¢ Ay ) )l Adla
Ged g oad 43X iy ga WL 150m U 100m (3o 4o b slia () 3 gdia 9 o SIS O 800 gl Jaang 94 (0 ALEIE
¢ O e il (g 3y SIS ) 0B 2 9 (e DI il 2 ida (g1 n JB) 2 W ) 503 9 W (gl iy SIS 54 4 vibrate
(0 ) 3e 0 AN ) 5235 () gy D AS iy SIS (g 98 Bl ) Ay g e )3 (il (gL S0 g sl Ay (ol
A8
A Sl Glatiba aUEL il W ) 522 53508 (Slaiilu sl iy g i ga
Niga ey Gy W iy s () AS 5,800 5LLa Lig W () g flia 3500 LAl g3 599 W S 50 W gea (ALl (sl iy s
[254 (g4 CuaB ga (S NS JaS (g
2500 U 3 g3 ol g 29eh oy by LT 3 530 ML 0S5 pand | ol g3 Cynl 34 ails pun 2iga ) ol 50
L G310l ga oaldis) clygag O KIS S b ki )
&S ) Gl Jhalis 3 ilu (e 12m 45 a1 B Glaidla (s idiy iy g (i palie ) 881 ALald Y gara Ciliadidia Cpl
aSaa S 08 4y Ko0an 4y L Sl 00 (g o€ sla W S i 30 50 a8 (AlaiAlun iy g 4 U el gy O Gl (5o
LA




&, 20 friem]) apart in walls with fréequent openings.

B. MNewer maore than 2011 (Em) gport, wolls with no openings.
C. Within 10 to 15 ft {3 taSm) of o corner, if possible,

D. Inline with each jomb at first—story iewvel,

E. Abowve first story af centerline of cpening

F. Jomb lines are preferable,

Fig. 3.1 —Locations for coniraction joints in buiddings as recommended by the Portland
Cement Association { 1952)

Contraction Joints :oa L&) sl Siyga

.ﬁ%)@d\yw‘@hjw\bﬁﬂgﬂqu‘fm‘éu w)hg:uacﬁ)ba@)dguiwgﬂ‘@(d‘)Mﬁj‘é&i
Ol Ul €y SIS S (s 4S5 Sl Dy oy SIS S (5 i A 0000 dlag) (oS (sl 4S Aibia 292 93 (89 LA 0
e 39 5r Culla (il ja L 39 032 ( )

O sush s (Ol (prutign il S 31 ol | 3 Shes (o Lagea L JiSAS () o |y il - sha (L) (sla i ga
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COLD WEATHER CONCRETING

Table 3.1 - Recommended concrete temperatures

Section size, mimnoooon  dincensior, 1m

12 i 12-36 in 3&6-T2 m.
Aldy temperaturs (300 mom) {300-200 mamn) (Q00-1E] 1rime)
Mlinmmmoimn  concrete ftemperatoare as placed znd maintzmed
- 535 F (13 C) S0F (10 C) 45 F {7 )
Mininmonm  concrete temperatire as moaxed for mdicated amr temperathare™
Above 0 F ( - 1 C) &0 F (14 C) OF (10 C)
0t 30 F 55 F (18 C) 5 F (13 )
{(-18 to -1 )
Bealow: O F TOF (21 C) 3 ] ) 60 F {16 C)
- 18 )

5
5

MMamimmn  allowable gradoal temperatoe drop m first 24 e after end of protscion
| sorscy | sw0rFre2o | sorFaro 20 F (11 C)

*For colder weather a greater margin in temperatire 13 provided between concrete as nuwed and reguired mimimaam
temperatme of fresh concrete m place.
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Table 5.5 - Maximum allowable temperature drop
during first 24 hr after end of protection period

Section size, minimum dimensions, in. (mm)
< 12 in. 2 to 36 in. 36 to 72 in. = 72 1n.
(< 300 mm) | (300 to 900 mm)| (200 to 1800 mm)|(>= 1800 mm)

b

SOF(280)| 40F (220 30 F (17 ) 20F (11 C)

Table 5.1 - Length of protection period required
to prevent damage from early-age freezing of air-
entrained concrete

Protection period at temperature indicated in
Line 1 of Table 3.1, davs*®

vpe III cement, or accelerating
Tvpe I or 1| adnuxture, or 100 Ib/yd® (60 kg/m®)
Exposure cement of additional cement

Not  exposed 2 1
2 Exposed 3 2
*A day is a 24-hr pertod.

Db a8 G s a1 g Aagd

. o

57




_—

Table 5.3 - Length of protection period for
concrete placed during cold weather

Protection period at temperature
indicated in Line 1 of Table 3.1, days®

vpe I cement, or
accelerating  admuxture, or
Service Type T or 11 100 Ib/yd® (60 kg'm®) of
category cement additional cement

-~

l - no load, 2 1
not exposed

2 - no load,
exposed

3 - partial
load,
exposed

4 - full load See Chapter 6

15 a 24-hr pertod.

Table 6.4.4 Calculation of maturity factor and estimated in-place
strength

1 4 5 g 10

Average Maturity [Corresponding
temperature Time |Col. 6x| factor | compressive
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COMPRESSIVE STRENGTH, PS)
COMPAESSIVE STRENGTH, WRa

S E— 1 1
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Compressive strength, percent
of 28-day meist-cured concrete

150

QM
p——

wAohSIoCRT

An_oir after 7 doys __

= ]

—in oir ofter

e s s e .

STRENGTH AS PERCENTAGE OF 73 F STRENGTH

28
AGE AT TEST (LOG SCALE). DAYS

Fig., o6.6.1 - Effecr of remperature conditions on rthe
srrengrih developmenr of concrere (Tyvpe T cement)
(FKleiger 1958)
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Table 6.8 - Duration of recommended protection
for percentage of standard-cured 28-day
strength®

—

AL SO F (10 C), ALT0F (21 C),

cdlays days
Percentage of [————— : -
Type ol cement Type of cement

standard-cured
28-day strength 1 I | 1 111

50 6 9 6 3
65 11 | 14 10 14
BS 21 28 | 1 16 18 12
95 29 35 26 24 20

*The data in this table were derived from concretes with stengths from 3000
to 3000 psi (20.7 to 344 MPa) after 28 days of cunng at 70 =3 F (21 £ 1.7
C). The 28-day swength for each type of cement was considered as 100 percent
i determiming the fimes to reach vanous percentages of this strength for cur-
ing at 50 F (I0 C) and 70 F (21 C). These times are only approximate, and spe-
cific values should be obtained for he comcrete used on the job.
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o A Sl A3 ) ) 0k o glia o 5y SIS gl ) il S e Gl 319 Al <) s A 44,8 Cdew Hydration
Al
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Asd Curing by <8 16C to 27C <l 4a ) 4
B 10% o310 4 (San 055, 28 (5 bid Cun glia Al 348 €y g g R (Al 453 38 Sl ua 4300 Alg) il e o8 8
AL 4298 o Curing Ly <) 0 ASTMC31 (besd 4g AS 45 gai ) 280 4350 (2AlS 15%,
L8l ) A Al i o Cuaglia 3 gl A jas ol gl Cu SIS S AS) g s Ad g 018 A
Definition of Hot Weather : a_X /58 iy o

8 ey b ) o e A L Aldan gy ) 00 il Ly g 0 U g SIS () g AS 0293 (g a3l el S S a £ g1 g
18 Jad ) 8 eVl () AL glaia Ciaw Hydration
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ey >

. uliﬂ eM 9y >
g SIS ) DS 3 08 Jalti ) oy 8 e () 380 b i (il (e g g ) 9 QB e ¢ iy ) g A g
Ol a3 Gl 8 L palll 550039 355k A9 59 ) e LA albl g yiau o R (3L} Jo B9 0 03 2 8 (51583 55y
c ) (e 352 0 Y gara
gl Ay Hhalds alaad g 9 OV A9 Ugeud Shrinkage § (R0 W Ju pabal A Cuy SIS jas Jol gl a Al g) (W 50
AL e il asaga (o el 24 8 Sl A A a
Sl 2L Ol ) g A 2 4S50 9 b ) gl pa 3,9 ol 2 AS (6L g Ay s (8T 5 g2l (sLA T 900 (g9

-

Sl
ak gl iy SiS COSda
L SIS Gl g Gl SR
L) dabud @l G gal o NS g g iy SIS Cudd (AL E (sl 8
Wb a9 g cold joint b g OF Gala JUES ¢ OF g s iy b Sdia Al )3 AS Cuy SIS Sl 5 8 e Gl )
. plastic —shrinkage ¢ W2 ¢l Jiad (il 3
LSS ) g g S JSia () 38)
A58 o0 A gl O gy Culan lla 3 A4Sy SIS @IS
Olaud 548 Ly iy S Al &) ja A a by ) o Ll ) 4aj g 28 ) ik cuagla g 09, 28 cuaglia AAlS 3>
i) Jg) o i Ghasd curing Sl e adlyg oy
s adalla e A o gl aa Ly g il alad Gadi e S Ay (1A gL 3 ad ddd 4y il Gl 81 >
o S SIS 3 W 8 el 352 g9 AT Ay iy SIS ) g3 LaLS
e by Hydration wilida W & s Ji) 43 O (2 3 e <5l cold joint Jie 5852 g AU £ sl
(W/em ) cilide Claw g @l S
W o AT () 38)
OIS Jalad A U curing b <) s b @l (8 odigla e S 4y (1581) (A2 s culil® ) 34
Lo gy SISy
g SIS 53 L 53 J 5 A ol ARy )k
L Joints S Jlariul
A W s a3 i 3B
S SIS Gl A (Adlud gaaa
SIS il ldla (ala Llals
Oy Hydration <l 51018 Glew Jlaziul
G SIS B Gl (3 S g0 iy () 38
Gva s admixture § gl 3 ga ) saldia

229 MAT) o R (o) g8 3 (g 3y SIS CSia ad (g iy J3d S
Al AL o R (o) R ) G pd Al AS 3 g Ay SIS GuS 5 (g1l ) (5 5
e 3 e | Sy S
ﬁgmuﬂyMJ&M&J&Ab&iﬁ)dlﬁﬁﬁ.\ﬂbéﬁﬁu\&ﬁﬁ&)d é.ﬁ\y
Al 3 O JB) 2 gy ) ) g SIS a gl i 8 g il ) ¢ JUBE) (B
S ey ) qad Ly g by 3 e Ul 1 98 48 g5 g 0 1) oy LS
curing Ly <) ja (lajy @iy Gla o Al 28 g 8 sla o) gl ) ¢l i ) ey Sl
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Effects of hot weather on concrete properties : <x SIS gal g3 WU a K () 8 &l 5l
238 Aliadle B 45 X gisa o & (5138 Jouu 55, 3 pa Jladis ALGALL Mo 3 3a ALea J) AS oy SIS (pal 53
A dad (g ghaasS ddan g (K 03 gu B S ) 98 g ol Jila s oy SIS Cia gla g (g il ¢ 39 a2 ¢ e glia
2l Byl 4d dalge
L oulii g @y SIS admixture 9 3 e S J g S g GlASH
Cag SIS Al g) Sl a4 )2
.\Q [TV
Q] s
b @yl a 4
curing it ) ey i) Gl 19 g @l Gk bl g
Cuad A o 2l 60 )5 il 395 Caa glia Jal ) gud Ay 2 9 <l pa g iy ¢ Jnglia ) iy il )3 3 4S @y SIS
A5 590 289 035 Skl p9as gy s Cuaglia jRa 39 (oa ol ey 255 S Oy a0 AS Sy SIS 4y
O g
539 &b Cuaglia Cud) pa il An 3 () 331 L AS 383 e (LAS Conal 00 0313 GLET 2,12 JS 8 AS il glaa
oAb oa GIALS 039 28 Cuaglia g Atbly (i) 39
Cughy ey £ Alwda)r 389 60% Abgire Csh) gy Ailada )3 23 &l ua A a3 4S sla Al gal
(riilen 4 53 23 il a A pd g sk JalS L AS Adgad Cuaglia dasd 62 573 W Cuaglia ) 1 S 4 62% Adasi e
L0 280 o2& curing 5 Bl e <y £
plastic-shrinkage cracking : plastic —shrinkage W& Jj.?
1529 Gl 4y (12 9 ke b j L8553 (i) s 29 9 (o o LA alB) 0 1 98 5 (g 5 ) SIS 3 Y gara
Albba 3529 3 Footing 9 W axd Ll Slab Jia ) sed o ¥ gana 4S odal 2 g2 g3 <y SIS
. 3 eLER o iy ;35 iy SIS kit 4S i 253,59 09 W 3 Ol St i
Gl O A 8 ) i g SIS i ) il 8 e A4S 290 (e g (B 5 g SIS b (il LA
24k bleeding o 55 oy SIS b

Temperature of concrete : <SS &yl a 4a )2

DAl 1A 352 g4 )y dad el gy SIS &) g A a8 Gyl A

a8 olE 8 ¢ 3 5bia 252 5 SIS ) g g ua glia 1) CEALS iy SIS Ja gl il B (i 3 L1
L pad Ol 380 Laali 3030 (e Cuald (o) )a (53 54

COSia AS 2Ly (o0 4l gl (03 S Do gl ) day idal 5 € guda 9 oy SIS Slump b Gl (AL 2
LUk 19 Cn SIS Cdg ) 8 )
. Sl Jgara Plastic-shrinkage W03 Gl 253 52 A o s LA ail8) )3
A2 3,0 0w AS A3, G 38 Hydration <8 s ¢ S5 ) )0 Alaiila Las ) )
L A58 (0 (I S G AS 039 A9 0 | AU ARy SIS rha G @)

Concrete Masonry Unit (CMU) Construction
1. General : Concrete block , Concrete brick
SHSS (sl Caih Uy g S ol aihlas
As specified in ASTM C90
39 (oo paidia ASTM C90 o 43 48 (SIS Cud ¢y SIS S sy
2. Virtual ( advantages) of CMU Buildings :
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SIS Sl sl LAl bl g

Durable :
Cuad 0303 () il Ly o o Al g 03 8y ) 93 b (o SIS S oly (gla (lalilis ; al g3
Self Contained :
By agh ¢ ) gaa S g G Ay i) gla S SIS (S gl W claidbus o r Kaigla ) a5
NS Jae il Sy (slias
Fire Resistance :
Qila aglie Bad (AT Jilia o W Glall cpl s GEST ol g )3 Caglia
Local Labor :
o Adla (g SIS S gl Al gy jlas ) Ay a8 gala g B R Jas 4y e b S s
Attractive :
el () e by oty 4y 1 £ sila sl QBRI L el : s
Low Maintenance :
K13 a3 (5 fiaS bl ja b STl () 1 siaS bl ya
Possible disadvantages of CMU Buildings
(SIS S sl sl (Sean bl g
Expansive Labor :
S ASla 458 prfliae Bt ) Jae o) 90 4y Slaiilen S oy (glglaiila ; cuad K S
LAk e LA ) g

b. Heavy:
S s g s o S g (olgilaiils Ay Aualie Ay Caal 5 (i i SIS S5l slgilaiiba s A

=S
¢. Absorbent :
L Proof 1525l ) &g oa g o ah) oaiiS quda j500 A 3 ga a aila ( SLS Sl s s
L A9 gy
d. Modular :
gl Ay (5 W ) 533 AS Ca) JSia a8 90392 8" X 8" X 16" alal (5113 Y para i SIS (sl S ol
LS ksl ol ) u-ujé R ) g g aidila gl
e. Difficult to insulates :
394 Gile O e Ol 38 il L ) gaa g AT | <l QU Coly Sl qu il A SIS (sl S ol
. Méwuﬁhu )y Caaluea &) gua () A AS

=

Sl latiba

LSRR
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Types ( Shapes ) of CMU Block : 1SS S ol JUdl g £ g
Structure block
Header block
Corner block
Control joint block
Bond beam block
Split — face block
Split — ribbed block
h. Many, many more ....
5. Grades of CMU Block R SELS sl S gl il o
a. Grade “N”

wWee e Ts A

192 @l Ay (g ey (s ) B Qo Ly L oaliiad (o) o e 1 N 40
b. Grade “S”
QAL ) A Ay a9 e A8 g ) i ) L oaldi (g o Jadh 1S An o
6. CMU Block Modular sizes: R SES oW S gly J gara s 0 )

5 T oas
a. Height: Nominal 8" height (actual =7§ ) ol gty

b. length : Nominal 16" Long ( actual = 15% ) O Jsh

”

¢. Width: Nominal 4",6" 8",10",12" (actual = Nominal—% ) ol pae

ol Jgara 53l adl 8" Sohy o2 e (A
7. CMU Block Terminology i SAUS S ol Ay Ja gy e clalaa
a. Block Course: Horizontal “Layers “of Blocks Sl ola jUad
2Sa b 3 Course all 1y 535G Wb Sohi 3 ) @l 4S 02 Soly B8 gL b
b. Wythe: Vertical “Layer “of masonry Sl gages sl Ul
A2
QAL 0 aSaa ) g3 (59 4 4S8 (A SIS Sl S 0 la (Sae A2 Wythe s )s
c. Block (and brick) positions: Sl A gara s Cund ga
d. Typical types of block (or brick) bonds: Cudd Ly S ol iy J gara £ 43)
e. Typical mortar joints types: Allia @y g (J gara £1 53
8. Mortar and Grout: o & 929 Adlua
lime ¢« Sy ¢« Cilaw ) 4AS 3 g e XTI Masonry g5 g ) n 4S Al (g9 g4 Adbwe UMortar
AL ) il ASTM C2p cabesd 43 4l AS Gl 008 JoS85 Gl g
OO g g oo ool AN 5L ) gad 5) 9 NS £ ¢ saad AW saldiadd 5l 0 o) S9N g9
L A gdica W) A I TN )y (o9 AS ARl sl ) g 6] 0
AS Al gad (g n (addia &) guay s saldiu béﬂﬁ&ﬁé}adﬁﬂmqgmgiéjég(}rout
bl Ay g 02 yadidia Course- grained b sFine — grained Al g AS 3L 0adi 0303 frm 13 gas
AL ASTM C476
9. Expansion & Control joints: Gl Jo Ay Ala s Ghisa
a. purpose :
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Ay Glina g S G ja ) e cian gla JLES ) Ay U sala s el 1) CS el (o) 903 S pa A (5 s ia
veee 0085 9 gl uda g (A3 ) AUA sl o gf ¢ S Cuwdd i
b. Expansion joints: Jaluwd) <iiiga

ﬂbﬁ&\ﬁj&géﬁmadjkowy)é

Rules of Thumb for locating Expansion joints:  <u28ga 5) n Cuad ¢ ¢ild Jabui) iy ga
295 ABla) 30ft ) W il o Adald
SR )8 ) g JUS S ik S 10t Glae U2 1 led) il s
LA )8 W ) s offsets U ) dabewd) g
AR 8 ) g LT i sl )3 | Jabewd) iy 9
2N 18 shelf 431 Oy Lagitians |y leasd) iy
c. Control joints : JgiiS g
(235330 Glaiilus 4y 322 Gl S i ) Sl S50 Gids 4 il o £y Gl S AS Gl
RO W Jla 2l o0 s J A @l
Rules of Thumb for locating of control joints:
bl ga g IS Cumd ga Gl (g g (DS ) (53l
39 abla) 60ft 3 Wbl W s (o dluald ]
(Sbad cund ga Gad ) 3l Loy L W ) g9l Adali o 1) cudy g Jg 88 .2
el Cuad ga (i W ) g0 gL a S Jae 3 1) cdsa J9 A8 3
el Cund ga Gaad ) g3 Cualduda o il Jaa 3 ) g Jo A 4
6ft ) O sk 8 AS (08 9 Jlai) g ¢ (SIS ¢ 03190 ) Jie opening Jaa U3 1) Shisa J9 AKX 5
W ga (el 3 5 Gy 0
LS g il 1) by s 59 W ) 52 AS el B ga (i sla W g o)) s Jg A8 L6
d. Joint Construction examples:
1. Sash blocks with compressible preformed gasket
2. Control joint block with preformed gasket & sealer

10. CMU Unit Ties: RS Sl s Ay
a. Purpose: <l i
W e 29 (o0 S0 500 a0 43 W ) 503 053 Juagy Ol 353 43 W Sk Juag JhAL W iy
L2800 S e iy g (88 (WA b )3 Y gara
b. Typical types of unit ties: RS Sl Jsara sl
I. Corrugated metal Flat tie
I1. Adjustable channel slot with dove — tail anchors (tying to structural steel )
III . Flat strap anchor
IV. Weld- on “Z”clip
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O g 1.. R SS Soly Jlall ¢) Flat strap |

11. Horizontal (joints) CMU wall Reinforcement: 5 53lS Sgb ) g3 881 5ol foa
a. purpose : <%
(A 930 ¢ (e ) A8 L3 i1 4 (hed Lbowing Ll U9 Ul Cu sl Jhlay : al i |
O ) S 3 )y ) gad g ARl (0SS yaS ) Lolad )| ) gad AS Xigdi e sl s bAs TT
Q&L 4381355 s (hurricane L 4i)))
AS 00 STl g ALy (sWA e 013 )3 g e LI A SIS S ol (5l 990 43 AS 8B W fa b
e AT G Bib L s () Y gara 358 e bl 1) Truss b 4 IS
I. 10 Gage wire S AR AR o e g 10 &S pa T
II. 9 Gage wire ) W )93 51 19 2R g T
S g )8 ALy JLEE g AL Gl e 2 AS (5l ) g0 2 saliud (51t 8 8 aae, TTT
I1I. 8 Gage wire

odlad) (368 clalu gl 0 : %in#ﬁu JV

Iv. % in diameter wire:
QL (e O3d 18 38 e )8 Al iy g 0 AS (881 (5l fa L c

A9 S B8 Fa B A 3 bl g e oaliud lagh W ) e (o) (SIS Soly By T
L 29 oals) 88) fra B 3192 A 3 e ) VL sl g ) T

R SS Sl ) g 88 oW fra

St Al Qa1 i g Al
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12. Vertical CMU wall Reinforcement: oSS Sl (5 ) gases W &
Craglia )y 88) 5o o g8 linal 903 S Cu gl s gas (sWa 568 Jilla J3 ) ) gud ABiada B Gy a4y a
LS
R H5 L #4 Y sara s B s fram O3S JAN I Sule (SIS S ol ) g8 sages sl Fau b
Gy SIS Jia ol £ 99 b Adbosa Al 50 L& cores O GRS g rag 0398 ) (SO Sl Sl W corres
Ailiia

B

:4 Y \[/AY VIR TV
W ; Q‘N EF | iy ,"

R SIS Sl ) g (s 9as (s fam
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