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1. The Use of Special Structural Walls Lol i) ylyue plas S Jl2 1
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1. The Use of Special Structural Walls Lol i) ylyue plas S Jl2 1

1.2 Wall Configurations s e S8, in 2.1
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(Horizontal wall segments) G_Laﬂﬂl J|3:|J| pLLLuJI( (Vertical wall segments) arwfyll jlaall pludl (b

)12l puddly by agwiy éyylad pludl g dudal dyjlag pludl go alid lapal il gadll gl wliii 4

.aal

U dancill ada aleil g U] ,Gancls @alaicl gang Lill g ddua duwlj djlag plwdl gadll gljpao gaed Q
G e (Wall Pier) éuglaall @jrapll ACH 318 agall wapes .anlill anjell aljlhyl éaocel allhin Gani
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1. The Use of Special Structural Walls Lol i) ylyue plas S Jl2 1

1.2 Wall Configurations s e S8 2 1

(Coupled Wall) éniynll gljpall alhno puiy <
Hlga @Guph ge dlnioll apahll glpall Ll \E]r\,

glaijl Jola Ll Lwl) Jaiy dahno dhily
il

€903 pjiilhin pghi ga oinnill waall <

claijl Jola Ll anylyl jilgall (4 dcglihn

aic wlheill L le ggrall pi go g jlaall
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1. The Use of Special Structural Walls okl i) ylyue f\,\ﬁa.‘»\ Ji .1

1.3 Wall Reinforcement o) oyl yae C.\.@ 3.1
Eboundary element A0l 2wl Al

whnall pniell horizontal web reinforcement ;
h//J() B /—vertical web reinforcement wiHl 2wl athni
. .
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agall g pjell diala| doglan gualil jlaqll wlpal aic japa Lwi) alwi galall gadll jlaal Llle 4
gladll apai g gainll (Gighil e awiy jlaall lyhal aic Glghll adwill paa piy dygaoll
inill an dadghll

Jjul Jloai g allaill Jloail eyiiall il gc aiiy loaic gala L aph pnic pladiul ACI318 agall pjly O

araphll ghnadll dhlay aylain alacliy Aje adwi palioll adal .algall aic dile hon alilh

guhdll ayail g aaphll adhioll gon ggiull dlgil henll (lc agmill djad dabj waay il
il A @iyl
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1. The Use of Special Structural Walls okl i) ylyue f\,\ﬁa.‘»\ Ji .1

1.3 Wall Reinforcement o) oyl yae C.\.w 5.3.1
Eboundary element Aall awall ailwi

whanall pniell horizontal web reinforcement
== /—vertlcal web reinforcement GwiH! awall aglwi

] - f
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g o auwnll e gjigall Laalll awill diwi g p,awall e gjgoll il gl @i Jai d gi gy v
V<0083 A, AVE G841 Jla L p,g parlmill i (ALadly 20wy 00025

45 cm e alail Ja a6 awill acli jglaiy i gl gy v

Bl 22 gt V> 017 A, AVE gl gudapidll aaf (Géai Jla a aulwill ga guijliw Jall e pjly v/
lgill e jlaall Jols Jgh g glaiyl /,q /4, g Lol

Jlall a yadll sga anglanl p, 2wl ,lc gjgall gﬁ_c'ljjl adwill pranielldsd aqy v
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1. The Use of Special Structural Walls Lol i) ylyue plas S Jl2 1

1.4 Wall Proportioning sl yhad ol @jﬂ\ 4.1

ggai ad ghlinll ada i U] ,spenl gjg ald dtayce ghldan pioniy dalall aljlicl (agi gi gany
gadll gljaa aljal jlpall Akl g a lal a pé el Gle Jgnall dilan] L) dalal clinigl dren
gi Joinall 4o .aalall | le (Formwork) wigéll g aslwill Junlai goyaiwg eligl dyildigl alaall a
U] (Functionality) aayhgll g clmill aala e hgaln pili sl pal dalow g yad jlag juiall ggay i

AHH! claill o Juaiw g (Reinforcement Congestion) aulwill plaajl o gadiiw Lail

21l i ] ,gadll gljaal Liall @slowll jagni ACH 318 agall La alatagi i agag pac go pepll Lle <
20 cm ga anlall gadll gljaa aslowl loell sl

aic 30 cm Wiall @slowll ails Jb a4 Araiill 4 duwi dlgaw dlia ggal g gljaall claf @ale Juniy «
Syl adlall a6 25 cm g (Special Boundary Elements) dnla araph pnlic agag
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dtheill dalwn ciegiwil 35 cm Wiy dSlow Saulai athwis il Hlga Joani Al gadll gljaa aliafi <
atlwii ahily jilga pladiwl Jb La Lloc ialaa ga 40 cm gl plell go,gladall gu ackill g daojull
«SHad

pliell g0 adwill cluyl g jlaall wlyhl jlydiwl Cle apanll aaphll pnliell g @1iaill 3gag acluy
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2. Principles for Special Structural Wall Design okl i) ylyue e tsolee .2

(Squat Walls) dpnall gljaall g (Slender Walls) @&araill jljaall
Wall Aspect Ratio) jlaall aleyill Grwi ,le gljaall ¢dglw anio) =

{(Flexural Cantilevers) walheill  Lc alalell jlahlll elglw (A,//, > 2.0 ¢ua) aaill glhjaall dglw apny =

w* "w —

aic (Ductile Flexural Yielding) ggllhn calheil cgna ga daapill gljaall gpodll eglll Jrhanll haill
(Shear Failure) yadll L 1c juail gga go g2l ghdnll

@i e auilall Joalll anglian I (4, //, < 0.5) 1aa @aaasioll alesill duni aly ghjaall Jioi s
gjgoll atlwill g ggiwll (G1pn g yadll doglan pii & (Diagonal Strut) (s padll honll pnic pjlilato
.g_mTJJngﬁ.fﬁJI

allel gringpinall guillall gu jlaall églw aglyis (2.0 > /1, //,> 0.5) dlhwginll aleyill (i Jai go

a)ad o ghady aill Tphi Jguan peé Tyol aapill gljaall (Shear Yielding) gadll L le ggraill dale pioy =
.aedginll agaall jga Lo I (Inelastic Deformation Capacity) (ol agunill

dyle alniin dnglin ellai gljpall ada gil [pai Igidn Tpoi 1 apnadll ghjpall gpdll ggns piey =
(Low Ductility Demands) @haiin acgllhn calilh g (High Inherent Strength)
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2. Principles for Special Structural Wall Design do\d| o2l o) yae oS tsolee .2
2.1 Slender Walls dyglall il )i 1.2

(Achieve Ductile Flexural Yielding) gglihn dalheil ggas Ll Jgngll .1.1.2

galis ¢y duijlgill ahaill go wuwlio Jad Jaf dyganll agall pud Ll jlaall aall pronill haly O
henll L agiill 8 1l ggivdl a henll Ghlin Jgng Jub wlheill qriuy dil 24lwi

(Compression-controlled Walls) paainll henll ald gljaall aiai aqy agall driall alallhnall alnich Q
Al arl gghs Jud 0.003 dnwall (] gginll agui laya Juu il ghlanll éi

dgall Lu;.cu Galgi il g,~, <0357, a1 A, jlaall dyyganll agall 232 UBCS7 gl @éhallall paall go Q
ACI318 2gall 4 jlaall dijganll agall agaa aagy U Aaliinll jlaall dlijlgill aijganll

Lia dlaaioll jlaall Jaji Ll aenall jpadll pLa Jgngt ACI318 agall glow go pcll Ll o
Jjall aial dlheilll e dcglihnll ajad galasil | LSJQ__I__I.U lAa gi Ul ,V/,=0834, ¢/F

aall I énglanll juicdl Juer 331l (@i e éduguanll g daenall padall dgd jglaii U i gwaiwall go o
Jaaaii Il Ll g 0.50 A, ¢ V7, antdll (,iag 033 A, ¢ V7, antdll (Flexural Overstrength) calheilll
dlheilll e dcglhall éjad
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3. Building Analysis Guidance Ll WS e wlals) .3
3.1 Stiffness Recommendations soluall ddall Wloogdll L1 .3

dglwdll ada weli .wwlin Jaiiy Ganioll ghdnll aglwd daini gadll jlaa Julaiaic T panll go 4
aualall sgill gjgi g ariulall ababjill g saclill gadll g elil drephll jigaill aaai a lola1)ga

;104 jhall aglwd wayyei gany ACI318§6.63 apdall laag O
(Gross-section Stiffness) 141l ghdall aglwd go 50 % (a

haall gla Jla 4 035/, gi (uncracked) (Gamin ¢ ghdanll gla 13 /=0.70/, (b
A=1.04,231 gn (cracked) (Gaunin

bguii ciai anainll aglwall jhicdl e 13a7 Wnai jial Julai elpa] gang  (c
Joaill

GUjl g ,a1)ganll dgdll g ,alwlwill gljga g ,atlwill diwi le gadll gljaal duleall dglwdll aniei O
SKl alyinlp g ,(Slip of Reinforcement from Foundations) cilwlwill (o aulwill

g1 U] ,éxac allal dlgden ACI 318 agall 0 aagngall calheilll dghwd g dijganll aglwall pid piei U
0.106,4, 110056, A, )0 131 g anaiin dale & (Shear Stiffness) yadll gl
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3. Building Analysis Guidance Ll WS e wlals) .3
3.1 Stiffness Recommendations soluall ddall Wloogdll L1 .3

ahlll jilgall dwlin pé prall aaa gal aljlayl jilgal dlleall aglwdéll pray ACI318 agall agjy O
.arcqill

S331 )92 132 g g1l L4 pla (gali) g Jgna Jud jya Ll daulll jilgall gayeii of géginll go O

japall ghgall cuy pal Jauy gyl jilgall dlleall aglwall ghaii .aglwall a4 ¢jwl garaai Sl

drajhll dahinll Jnr (Anchorage Zones) clwylll dahino o adwill (§Ujil go §alyinll g ablaill
Jlaall

:Le Eli yadll alaguni alwa go £ /,= 0.15£,/,3aL ATC72 (ATC 2010) agall aniy O
[/h=2Jal g0 G.=0LE. -
[/h<14 Jalgn G=0.1E,

Ahwgiall alesill cuwil (Linear Interpolation) A Al Jlosiwl pladiwl go

Ec E

= 042 E,

6= a+v) 20+ 02)




4. Design Guidance fwaJ\ Je= Ol 4

4.1 Load and Resistance Factors eV a5 doglil) Julge .1 .4

cu

E,=pQr:Aall LI il

;u

uall Joall pili go gadiy gi aj g gand £,= 0.2 5550wl HIE G I il
:»a (Strength Design) doglanll ,1c pronill Gpubwill Jloadll cuyalyi

Q1=(1.2D+0.2Sy5 ) D + pQ; +(0.5 0or 1.0)L+0.2S

Q2=(0.9-0.2Sy, ) D+ pQ, +1.6H

lara ggai Lill allemyll groa Jai go 05 Ll bglwo £ Lall Joall Lle (Guhnll apall Jole 330 anuy
cibblwall g wilyall Jloai eliiiwl 5 kN/m?2 o Jdi gl duglwn £ dhain pell dninnill aall Jloail
1.0 I liglwa Jolell & 3381 a1l aulall dwilly dole gnai galofs dnaiiwall




4. Design Guidance fwaJ\ Je= Ol 4

A

CglBglA S pyanill win ga Lo parnilall Jolc w4y joil

FgiEgiD

) J

g L el A9 (gaai cragll guain g gnd gljaa ge ajlie adijpll Jloaill dnglanil alnall

dlnall ggai gi hpin arylhll abgiwnll grnd dic Laaill hawnll laag dnhiin albinll (1
adljjll Jlaall aoglian Jalll le (gjlans ddaian ad gljaa go dalgo adijljll Jloail dnglaall

Yes| aljlanll 2ac ulwa gany . (yaoleinll gualaill go alail Ja Jai gog clidl wlpai o wph J4 aic
s aulall glaijull le lnguman gadll jlag Jgh: b ns gadll jlaal

éujlan ajua) gl yad jlaa dlljl ge qiiy oo wsaclall yadll go 35% go Al pglan (Gulh J4 aic (2

0 )l laen dlniall hipll pnlic allng dlljl gi ,Gilh si go (1 go pai Jgb L glaijl dii)
.adl lia plhiil pac ala dlng dqilill dlaall elas ani glg 33% go jish didilall dnglanll
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/
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4. Design Guidance fwaJ\ Je= Ol 4
4.1 Load and Resistance Factors eV a5 doglil) Julge .1 .4

yjlaall ajsspll g adll jlag Jaf ga Jghall L1l glaijl @i 1jaai

algh Al gadll jlag glaijl i : Awanl Luar

A
Ly lalghh (] éyjlaall @ jpapl glai)l @i A/ Lup
. Mua Jadll jlaa glaijl : Avar
ol éjlaall ajua i glai)l <,
il v ‘Jﬂ.ﬂ“ JID dgb : Lwan

yjlaall sl o iLup

Lwall




4. Design Guidance fwaJ\ Je= Ol 4

4.1 Load and Resistance Factors IV s o doglall Jolge .1 4
¢ ¢ =0.75 + (g - 0.002)(50)
A i algt £y = 0.003 Compression
c
0.75
&-0.002)(250/3 S
ol (& ) )
Compression | Tension d;
controlled — | Transition | _controlled <
a7 =) A =
| [&=0.002 £=0.005
c_ o _
&= 0.600 &= 0475 . ] N
Interpolation on ¢/dy:  Spiral ¢ = 0.75+0.15[(1/¢/d;)- (5/3)] p—\_ Reinforcement closest
Other ¢ = 0.65+0.25[(1/c/dy)- (5/3)] to the tension face

Ladl La alall aill agii e, alway Igl pgdi ,d1jgan dga go dlheill aajeall gadll gljaa Jal go
wll ndl La heall agiii Jny loaic si,drnwill dnglianll ghdall Jing oaic agauiin Aga ciAd

£,=0.003 I (Ag1H]
Jglwly daphll pnliell Jal go ¢ = 0.65 Aiaic ¢ < ¢, gla Jbb a g.¢ = 09 Aiaic & = 0.005 yla Jla 4

dhwgiall pyall J9i go i ¢danid Josiui,,igila A iy daphll paliell Jai g 0.75 gl diale
.Grade 420MPa allga Jal gn &,=0.002 13§ .&, agunill
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4. Design Guidance fmaJ\ Je= Ol 4
4.1 Load and Resistance Factors eV a5 doglil) Julge .1 .4

anuwi (Shear-friction) yadll éllaial (le jlaall prani Jai go elas g gadll Gle jlaall proni Jai go
Jai V) jlaall drowll yaall dogldn cuila 13] ¢ = 0.6 pladiwl elifiwl ¢ = 0.75 aloicl ACI318 § 9.3 ajdall
M arnulll adllheilll angldn jghil (dalgall (pdll o

dighwn (Design Shear Strength) ¢ I/, duninnill yadll doglin (gai du danill gljpall praniy anig
JLé e polll 1aa aey (Wall Flexural Strength) jlaall walheill doglin jghil (Galgoll paall Jaill L lc

ghjaadl Jal go j9ii anal ga Lilja elpya] ¢ = 06 pladiwl ag) Il g :dpnadll gljaall db L4 (Guhill
Alnlinll lainglin iuy @pnill

il e pronill aic syiad sl aabunll byl jilgall =085 334,
il Lle pranillaie ¢=0.75 g ,calheill L le pranill aic Daulai dalwnll dnglyl jilgall ¢= 0.9 33¢4




4. Design Guidance (ma.l\ Je= Ol

4

4.2 Overall Proportioning Gl 3353 5l W) w0 2 4

yadll angldo (Jlan clisll V' AIHHE saclall gadall Gle gadall gljaa alesi g 2ael gJngI 111ill dale anie)
:aalpalll adll gljaal adiladl aall alldlh padaiaic puai Jolge dac jhicll (el Al vy gV, dunrnnill

Jadll pay i (Redundancy Factor) péudgigll Joled gan)

Jolge dale 33Gi .jlaall 4 yadll doid gao (Inherent ) Jolinll g (Accidental) ¢5jliall arcgis Jiall agjy
1.5 -12Jhall gon Jia gga go uwlwill gadll duwilly a0goill puaill

aaial g ulia sgai Lill g dalian Jighl ala dwl) dyjlan plwdl dac @Giph e gadll doglan pii loaic
OO0 pua Jain puaill Jole poin gi gany plwéill guod gu phiio pé Jadn adall gadll Ggé gjgiiw
ualpalll plwaill Jal

niani aay (Flexural Overstrength) @ailj wallheil dogldn dlaaein Jloal walyi Lle jlaall proni ge aiis
0 wuliin Jau alheill L lc gghi hoi le Jgnall acyi loaic dapill gljaall w0 yadll (sga
1.4 juai Jole dale 33§ ,ajadll le pall pioniycic)iloaic Lgi .aedginll aailjll walheill doglao

Jole (Guhi gany . jhall a gaall sgé paai gi Glghll diaein daiiill a dagolinll alpili Ul gany

gljaall L4 dlheill Lle ggaa haoi Lle Jgnall aéyi loaic (pall §ga puail o Satolin prini
il

Sranllgyy.p.a
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4. Design Guidance (maJ\ Je= Ol 4
4.2 Overall Proportioning Gl 3353 5l W) w0 2 4

awindll 8 aapmill ghjaall Gle glpall guolell Guay laiy aidll groa Lle gl ajuill Jolgell Guhai
Jlaall ggas @Giph gc dnaainll dgpadll pjsilaiall guoli geaiaall waa ggay Loaic (Gilghll éiaein
dlheilll lc

(Maximum Design Shear Stress) qn.l'o_cﬂl otonill gadll alad] dord ACI318 § 18.10.4.4 apaall capei U
aniy.083 ¢ V£ Ll duglwn dngéll aaa 23¢i jlaall anlpal Jaj Ja Jai ¢ng 066 ¢ V7 LIl dighun
0.50 ¢\/F! I10.33 ¢/ g0 Jlaall gon ,Jdi drotanialas] pid alaainl

$=0623¢i adnhi pac Jla a4 g il Al ,a jgarall pranill Jole Guii pila) ¢ =075 33¢i O

Jadll alh puwdi Gipa ge alail Ja a E,JgT U Jady dojlll alall jlagll aalwoe qlwa piy O
(Design Shear Stress) atanill yadll alad| ,Le (Amplified Shear Demand) paall

2ngi g ,Jlaall adladl anwill alesill a331§ dyganll agdll go a4ayall wlheilll Lle pranill goai; O

Jlwa pi go g aaphll (Ghlioll gon lghll g el adwill gagi g ,awall gan (lghll adlwill

Al Jgogll s)ljai Jady pranill piy (P-M Strength) dyjganll 6gdll go iapnll walheill dogldn
.ghdnll dnglin g aalll g Luwidl alwill (Guuii juicil gier 2aill go linlll gAgill

Sxanllguj.p.a 18




4. Design Guidance (maJ\ Je= Ol 4
4.3 Flexure and Axial Force Sl o & sl 543 .3 4

(Preliminary Proportioning) éulgill @il aleyill 23227.1.3 .4

[boundary element a8l 2wl Al

ol pnioll horizontal web reinforcement : "
"—/hc — /—vertical web reinforcement GwiHl 2wl atlwi
2

- . . g = . LU} g > . —f
g5l o
| /

W

Ghlio 4 lagii j{alll eljalll pnal (Hoops) ddlen jglwf guoli pranill dulael @l dlgljall go %
LaLa il gladll 1l aiw uoli g aalheill ge aailill honll

anpall S| Jaill Lle sglwi dalwn hgenn wl Lndl go leay Laal aaphll pnliell aini gi oy «
S M, 59 P, s uialyd pili aai aguanll g vlanll jganll (Goc pal céua 29 c- 0.1/,  gu pall
paninll Jloalll auayi le ditn ablwall adal dnxdiwall A, ggai ale Jaiin (apall ghaall aic
honlil

@ne ddghall ddahinll an gi jlaall aleyi dabj gany aaphll aaninll a awill plhajl dladn Jal <
Jial
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4. Design Guidance fmaJ\ Je= Ol 4
4.3 Flexure and Axial Force Sl o & sl 543 .3 4

(P-M Strength Calculations) &1jganll dgdll gn w4ynll calheilll dngldn ulbna .2 .3 .4

aiblwall go Inlni dyjganll égall gn wayall wlheill dnglanll gaall gljaal dnglinll ablwa Gilaii O
g J(Linear Strain Distribution) cilaguiill Iha Iejgi abbwall apiai ¢ua .avigindl aancill anlall
Qlwill g ggivdl elglw Jiinil (Idealized Stress-strain Relations) alaaUl gn aguuill dullin aldilc

Developed Vertical) ¢lwlni Jlghl é@agjall Aghll adwill gbAd grod ablwall gon Aagi QA
Jlaallawa g draphll pnliell g ,aliall Jleall Ajell gnn denginll g (Reinforcement

pranill dilac Jiawil (P-Minteraction) kul il alhlhian puyl duguwlba aolpoy dileiwid! gany 4

Jiaill elpa] J1d dapean (Wall Geometry) jlaall Gwaiall Jauill g gginll djrnoll doglaall dalc ggai Q
G (e pli (P-MResistance) d1jgan dgd go whjoll walheill dogldan alwa gla Ll g, Lnaill
alpeing aengi galol g lghll ailwill jladl pladiwb (Trial and Error Process) dujljad diloc

arapall @hlioll La o il g, lghll awill pila aiw daphll pnliell hyell aglwill gog) O
e o i L tadlg ploni




4. Design Guidance fmaJ\ Je= Ol 4
4.3 Flexure and Axial Force Sl o & sl 543 .3 4

(Boundary Elements) drajhll pnliell .3 .3 .4

— [, 2max (c— 0.1/, c/2)
h. = max spacing of hoop or tie legs < 35 cm and 2/3 b

hoop sets @ s < min J b/3
6d, longitudinal

w?

35;hxj§15 cm

10350=10+(

-

Hoops/crossties also satisfy

Agp = 0.09sbcfc’/fyt
and ACI 318 § 18.10.6.4.f

2=k Straight or standard bar offset,
anchored >/, or [, in confined core

(Special Boundary Element) yala aph pnic

dlle hon ablh Jjuil g @laill Jlaall aspall pilill ge aiiy loaic gald aph pnic Juadi ay
12l wlga aic

Saanlleuy.p.a 21




4. Design Guidance fmaJ\ Je= Ol 4
4.3 Flexure and Axial Force Sl o & sl 543 .3 4

(Boundary Elements) dwraphll pnliell .3 .3 .4

Iy, 2 max (c— 0.1, c/2)
h, = max spacing of hoop or tie legs <35 cm
hoop sets @ s <20 cm and 84,

Hoops/crossties also satisfy
7 AC1318 §18.10.6.5

Standard hooks engaging vertical

edge reinforcement |_I
(Ordinary Boundary Element) p,~2.8/f,&1a Sale aph pnic

alwill Ly gal elidl alpal aic henll alilh jaaiii loaic anla agaph polic plaiiwl pjly A
jaall araphll @Ghlinll aic Llghll adwill apwi aila Jb a4 hjl daapall paliell Al
'2'8//-;/LIJ-D J—Ibi pbe:Asbe/Agbe
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4. Design Guidance fmaJ\ Je= Ol 4
4.3 Flexure and Axial Force Sl o & sl 543 .3 4

:(Boundary Elements) drajhll ynliell .3 .3 .4
draph pnlic agag L] @alall ajaail doddiwall (§pall

((ACl 318 § 18.10.6.2) _,Iqlll adyjhll

Al g £,//,> 2.0 cuay glhjaall eljai g glpall Ll adyphll aaa (Gihi
cja gl jlaall el ,ia g dliinll acld (o dpniwn bl Jaiy Jgai

|:E> (Single Critical Section) a1ag 2)a ghdn lc Jgnall dnnnall g jlaall

Aldhioll (Graai g clariml ellds aay .a1jganll agdll g adalheill lc

ghinll .18.10.6.59 18.10.6.4 ﬂ|}ﬁ.ﬂ]|l:,_dﬁjgﬁ\'lnl|
e gl
wlheilll

1c (Discontinuity) ayjlpaiwllll g alclhdill A agagy Jquall jand
e Jgnall piy duay jlaall aleyl juisl piy gi by jlaall glaijl Jgh
pronill cuwa gojoll glaall a gpall ghadanll

critical section

for flexure T




4. Design Guidance fmaJ\ Je= Ol 4
4.3 Flexure and Axial Force Sl o & sl 543 .3 4

:(Boundary Elements) drajhll ynliell .3 .3 .4
draph pnlic agag L] @alall ajaail doddiwall (§pall

RS BB ((ACI 318§ 18.10.6.2) Jqlll &dy il
by 122l sgiwn Llefaic oranill Jlaiill 3y (1
gl \r . | 8,= C;6,/ 1
st —~~—0.003 8, Jlatilll daalgnll A, jlaall a dinkhcill dgill g
m Unsilll e Analill rdhasanll dinioll & >
internal forces Pucs Mocs LC_ILh'Q'_I_m U'C CLDJLIJI CGJQ__g ) ._I _.I (g" ' 3
B e I Mﬂjfy pjell dngldanl ddalgn c dnid .djjganll dgdll gn isynll
g cilalaayl : P, s s)ganll Joall pili ciai M, s érnuwdll
élalall sgdll fTT11 To.ssf; i -
e fle c l,, :adilell cladai Jha (3

>
600(1.56, /h,)
anjul anlall awaphll pnliell Afic

Jhall Ll Lia g apall ghdall o jlaall lall glaijl £, ¢
.0.005 (yn Jdi &,/A,, dumill dord 3367 U i w
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4.3 Flexure and Axial Force Sl o & sl 543 .3 4

(ACI 318 § 18.10.6.2) _,Iglll aday il :(Boundary Elements) arajhll pnliell .3 .3 .4

i i The requirements of 18.10.6.4 and
Ties not required < p < 2,8/fy 18.10.6.5 shall also be satisfied.
L/
] =
P=A.,.lA
Ties per c ST e
18.10.6.5¢< on 922.8/fy
Bo©
sl |
Special 8 9 T i b2h,/16 h,: laterally unsupported height at
bounda = extreme compression fiber of wall.
elementry—< S TR (ﬁ) fe/by 2378, b : width of compression face of
> 300 mm— | | l “ AV critical then b 2 300 mm member.
2 £y for 1.25fy IS section
il | .
(or hook as req'd.) =
Boundary element nci/ \\— Boundary element near edge
near edge of footing of footing or other support

M, /6 V, g 1, o palll e Jai U dalwa gpall ghdall Jawi g Glel Loy anlall daphll pnliell aiad gi a

Goel gjlio glaijl Lle lgh paiw A Jadin Ggholl ghdaall a dagill i jliiil g aledagill (le £l /, 2all juial ai
hihinl L gjgi gajar 0.75M, s dngill Ll aaic pjell gadliiy sall g gjall ghanll Gga glaijll M, /41, 52l ey .ghanll
atheill LAl auwall alheill pic dngd go Jai dngdll aaa ggai gi Jaiaall go dya pjell
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Sl 5 & 02l 5531 .3 4
:araphll pnliell 3.3 .4

4. Design Guidance
(ACI 318§ 18.10.6.2) _,Iqlll &y phll

4.3 Flexure and Axial Force

P,
Ou
[e——
//
h,, j
/I
,I
I!I
:' by | e 41
M,/4V,
] " am C/2 :
R AR PG 4 e e SY)
: S 0.1,
=




4. Design Guidance (maJ\ Je= Ol 4
4.3 Flexure and Axial Force Sl o & sl 543 .3 4

(ACI 318 § 18.10.6.3) auilill adyphll :(Boundary Elements) draphll pnliell .3.3 .4

(Nominal Compressive Stress) cowllhoenllala] ,lcdlitn ayilill aaypnll
aqilill pgjell g éujganll sgdll a1l lalilai g adljf i Jloail anglaonll aloall alesi jLial Igi g (1
aroranill Jloalll qualyi aliio ge

3 dglull i aya Lle g hyell ghdall Jols plaiiwl jlall aal aic L owdl slasdl gway (2

. I:)u I\/qu il MUV
Ag SQX Sgy

0.2£ anydll ugwanll L owll laayl jglai 3] jlaall dala aic dnjul anlall d&waphall paliell ggai (3

g0 leay Jawlll g LLeill alaily (pdll jlaa glaijl (Lle luwiy aind gi waa anjul dapall pnliell cila 3] (4
0.157 o Jél jlaall aahhaic heall alaa) aung i gpall ghdaall
gadll glpal ga lal Jaanll plaatwdl gi d),jlaa sl Jal go ailill ady pall pladiwl diilao] go pepl Lle




4. Design Guidance fmaJ\ Je= Ol 4

4.3 Flexure and Axial Force Sl o & sl 543 .3 4
araphll pnliell 3.3 4
(ACI 318§ 18.10.6.3) éwilill &dy jhll

\ J

1 PR/A

e My 1,

hy NG

bl jaliall (S

et sS3 of Aalal)

Alea) §5S Ledie 3 paia
0.15f,> s pusanall Taiual

A M, C/Z}QAJ,\S‘\J\

N C-0.11,

0 2 Ocr Lavie Galall il jeaial) o5l S

+ —— o = 02 TS




4. Design Guidance

Sl o & sl 543 .3 4

4.3 Flexure and Axial Force

(ACI 318 § 18.10.6.3) avilill aay pall :(Boundary Elements) araphll pnliell .3 .3 .4

_ [ o <0.15¢
B gpzegjﬁgoundary p S 2.8/,
element required ) Ties not required
\é\f;lil ?}ngs\i'\rga” pier Develop for £, past opening, o <0.15#,
ACI 318 18.10.6.3 top and bottom wR il
I Ties per 18.10.6.5
18.10.6.4 and o <0.2f" ‘
18.10.6.5 V% s0.elg — |
I p>28/f,; o>02f Special boundary
Ties per 18.10.6.5 element required,
$ ¥ b2 hy/16  gee Notes.

e

1

alll a Coahcdl heall alag] gla Jb L4 anlll aiaphll paliell ddleinll aleljl Guhi wy
.6 <0.15f i Luwiy lay jlpniwill g anjul dnlall aaphll paliell aila Jh 49.6> 0.2 Lnaill

118.10.6.4(c) @pdiall (Guli pac aa A,//,< 2 gla Jha 4




4. Design Guidance fwaJ\ Je= Ol 4

4.3 Flexure and Axial Force Sl o & sl 543 .3 4
(Boundary Elements) daraphll jnliell .3.3 .4
i i
Ties not required <
Ties per =
18.10.6.5 < ow
D ©
32
Spec(iial [ : §§ b2h,/16
bounda B T O §
e © g ) Ife/f, 23/8,
2 300 mm— | | l - then b 2 300 mm
2 £ for 1256, —~J" [ section
(or hook as req'd.) =
Boundary element nci/ L Boundary element near edge
near edge of footing of footing or other support (ACI 318 §18.10.6.4 ¢) @pdadll

Lle 5= 30 cm ilheidl e dnalill hoall dahia dalow A3 wd o/, = 3/8 adlell adaasi Jh o
ajniwn a illg,/A,//,= 2 laal il aylaall jilagl g ghjaall Jai go diguanll draphll adahioll Jols
Jloaill g wilheilll (lc 33ag apa ghin L lc Jgnall annnall g jlaall Ll (Il éliinll dacla (o

.dJjganll
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4.3 Flexure and Axial Force Sl o & sl 543 .3 4
(Boundary Elements) daraphll jnliell .3.3 .4
i i
Ties not required < p <28/ f,
! 1
Ties per =
18.10.6.5 < N p228/f,
D ©
32
Spec(iial [ : § % (2, b2h,/16
bounda B T O §
oloment —J |H O & § ™, If ¢/4,, 2 3/8,
2300 mm— l 4V critica  TNEN b 2 300 mm
2 £ for 1256, —~J " [ . L section
(or hook as req'd.) =
Boundary element nci/ L Boundary element near edge
near edge of footing of footing or other support

arkwill ggra ggay Loaic .aibwlwil go allail ghw aic 2l e Jols clwlai Jght gadll jlaal lghll adwill a0 qy
£,Jaf g0 i &ila ,aulall aaa pe Jal go g:1.257,Jaf go cluwlnill Jighi cuwai auilall alabjidl ge pali L lghll

allall phen a doell Jolay diolhill dasell aiai gf iy .cwlio ga Lo cuna ,£,gl 1,257, Jal g0 diguan /,, Jglat
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4.3 Flexure and Axial Force Sl o & sl 543 .3 4
(Boundary Elements) daraphll jnliell .3.3 .4
i i
Ties not required < p <28/ f,
! 1
Ties per s
18.10.6.5¢ o« p2 2-81’fy
D ©
82
Spec(iial l: §§ £, b2h,/16
b § = 0 §
oloment— [H © & ™, If e/t 23/8,
2 300 mm— l 4V criticar  thEN b 2 300 mm
L section

2 £y for 1256, ~J =

(or hook as reg'd.)
Boundary element nci/ \\— Boundary element near edge
near edge of footing of footing or other support

pnioll Aol adwill aing gf wqua aigll ded gi apnall gi ,gulwill Aic galall Laphll paiell Laii) loaic
ilwlwill pnic Jalal Jaill e 30 cm daalwo alall aghll

@oc wni Gle agji i dalwng aigll detd gi dpnall gl gulwlll dala e dager Lapall pniell dal ggai Loaic
wle £, Jal go diguan / clwlai dalwn Jaill le alwlnill pnic Jala Gl Gagell adwill aing gf aaia gulwdl]
A9 atlwi pal Jai go 2l
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4.3 Flexure and Axial Force Sl o & sl 543 .3 4

(Boundary Elements) daraphll jnliell .3.3 .4

I, 2 max (¢ — 0.1/, ¢/2)

I
T
I h, = max spacing of hoop or tie legs < 35 cm and 2/3 b
|
/ I[hoopsets @ s <min b/3
|

1 6d,, longitudinal RARA e e W e e SR
1 5N s lw
= W 35-h
|::::::::::::::’:::::::’::::: 103502104-( 3 XJS].5cm r_c_.
b g strains —10.003
~ ool Hoops/cerossties also satisfy m
8 & & 9 Agp = 0.095b.f /fye internal forces Pucs —
I and ACI 318 § 18.10.6.4.f and stresses I)/\Lu I
Q—Z!dhor[d'_-| L fy
C 2l cm Straight or standard‘bar offset, D:D: __—fo_gsfc'
anchored 2/ or /, in confined core —— B

.02 g c- 0.1/, g paill ge Jai i dalwn jlaall dala go leay hiaal galall aphll paiell an wy

P, cs ahcil sjganll Joall go ddalyiall M, ~arowill pjell dnglin aic cheall ddhin Gac (g
aliall yaye ,angfl Jha a plll aphll pniell goni O v (Flanged Sections) @aadinll ghlénll 4
2wl gon 30 cm Jalll Lleaing gl v gheall Lle Jleall
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4.3 Flexure and Axial Force Sl o & sl 543 .3 4

(Boundary Elements) daraphll jnliell .3.3 .4

i i l,, 2 max (c — 0.11,, ¢/2)
: h, = max spacing of hoop or tie legs < 35 cm and 2/3 b
[
: / | [ hoop sets @ s < min < 2/3 _
| }[ 6d, longitudinal Ll
1 5N s lw
sREl DaDn6S 35-h
|::::::::::::::’:::::::’::::: 103502104-( 3 XJS].5cm r_c__
b g strains —10.003
<.~ | Hoops/crossties also satisfy m
e & e 9 f — Agp = 0.095b.f /fye internal forces Pucs  WMucs
I and ACI 318 § 18.10.6.4.f and stresses I)/\Lu If
‘_Zldfl Or[d'_-| L Y
C <15cm Straight or standard bar offset, D:D: —fO.BSfC’
anchored 2/ or /, in confined core I‘—>:ﬂc
1

apiall go ¢llas g ACI318 § 18.7.5.2(a)-(e) ulpaall go aphll pniell  ,Ajell atlwill (Galgiy Ol ua
g 35cm g Jaill dnydll A2, dnid jglaiil gi way dua A, anid a a1agll elifiwll ACI318§ 18.7.5.3




4. Design Guidance fmaJ\ Je= Ol 4
4.3 Flexure and Axial Force Sl o & sl 543 .3 4

(Boundary Elements) daraphll jnliell .3.3 .4

I, 2 max (¢ — 0.1/, ¢/2)

I
T
I h, = max spacing of hoop or tie legs < 35 cm and 2/3 b
|
/ I[hoopsets @ s <min b/3
|

1 6d,, longitudinal RARA e e W e e SR
] S lw
e 35-h
TR R 10£sozlo+( 3 Xj§15cm e~
b g strains —10.003
~ ool Hoops/cerossties also satisfy m
8 & & 9 Agp = 0.095b.f /fye internal forces Pucs e
| 'and ACI 318 § 18.10.6.4.f and stresses I)/\Lu I
‘__t"—Z!dhor[d'_J L fy
2iscm Straight or standard‘bar offset, D:D: __—fo_gsfc’
anchored 2/ or /, in confined core —— B

;g Jenill anydll Lapall paiell a6 el alwill aclii jglaiy U i wey ,ACI318§ 18.7.5.3 (i
apall pniell AjcaerJalali  (a

aiaphll ddhinll a6 paiiwn lgh atwi jhi joni wlenl diw (b

:ddllell (jn digwanllg s, anuall  (c

10 cm<s, =1O+(35;hxj£15 cm




4. Design Guidance fwaJ\ Je= Ol 4
4.3 Flexure and Axial Force Sl o & sl 543 .3 4

(Boundary Elements) daraphll jnliell .3.3 .4

:Uln anlall daphll pnliell el Gighill ailwi @y o c

Transverse reinforcement Applicable expressions
Horizontal web reinforcement, A,
Confined A ¢
b ch ijl
£ Ag/sh, for rectilinear hoop Greater of
—_— ﬁl
(o3 a‘ o ’/ D 0.09 f_ (b)
yt
b| b C : = A ’
Y 0.45(—8’— 1]£ (c)
[N ch .fyx
0 Q A D, ps for spiral or circular hoop | Greater of
0. 12;—‘c (d)
Ag ~ [beb Ach - bclbcz "

.mm2 arapall aahioll iginll ghdanll alall aalwoll A,=/,b
.mm2,apell alwill dajlall wlgall G ia dwlanll iliil paiell ayell ghdall @l Ay=by b,

36

Sranllgyy.p .2
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4.3 Flexure and Axial Force Sl 4 4 52t 53l

(Ordinary Boundary Elements) dualell araphll pnliell .4.3 .4

Ties not required { p<28/ f, . |
[
|
[ I ke, 2 max (¢ - 0.11,, cf2)
Ties per - : h, = max spacing of hoop or tie legs <35 cm
2 / |
18.10.6.5 9 % S P 2'8’fy : | /-hoop sets @ s<20cm and 84,
62
Special | |8 8% & £, b2 h,/16
B T g §
Z%ﬁgﬁtry— 1O &8 max 2 ﬂ ife/t,23/8, ‘:glo;);/;cgisgstligssalsso satisfy
2300 mm 4V, e thEN b 2 300 mm i
2 £ for 1.25f, e = 'I section
{or hook as req d = LStandard hooks engaging vertical
Boundary element nti/ \‘— Boundary element near edge edge reinforcement L—
near edge of footing of footing or other support

Jgali Loaic dale draph pnliey jlaall dlyai 3_|gj_'|' a dojll pe anball atapnll pnliell ails Jha ,a
hda jlaall wapha aic aulwill daoll duwill p, dua ,p,, > 2.8//, dlapnll pnlioll Ighll atlwill drwi

gulaei]l ge palill g dwapll (ghlinll a lghll atlwill cuiad gin pnliell aia go Q_IJ.ILI.LLL” waaall
.c1jgall JLloodll

Pre < 2.8/1,J15 J1a a4 jlaqll ngJJI alwilly dhyan jglwl pladiml hgpu ACI 318 § 11.7.4 dpdall 2aai

37
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4.3 Flexure and Axial Force Sl o & sl 543 .3 4

(Ordinary Boundary Elements) dialell araphll pnliell .4 .3 .4

{pp=As ped Agpd 080 JI20ll capn aic aulwill Gulaoll Grwill abwa dras

_  14A,
p= h(2x + a)

Distributed
bars

Distributed bars, Ap
at equal spacing s
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4.3 Flexure and Axial Force Sl 4 4 52t 53l

(Ordinary Boundary Elements) dialell araphll pnliell .4 .3 .4

Ties not required { p<28/f, , |
[
|
[ : : 1 2 max (¢ — 0.11,, ¢/2)
Ties per c : h,. = max spacing of hoop or tie legs < 35 cm
/S
18.10.6.5 ¢ .% g p22.8}'fy : I ﬁhoop sets @ s £20 cm and 80’,,‘
= :
Special § g L b=h,/16
= . H : : :
gf;ur:gﬁ{y_ g O a8 max 2 .’1‘1‘. ife/f,23/8, e ‘:glogis/;c;sgstllgssa;so satisfy
2300 mm AV e thEN b 2 300 mm "'
2 {4 for 1.25€, ! section

LStandard hooks engaging vertical

{or hook as req
edge reinforcement

Boundary element nci/ \\— Boundary element near edge
near edge of footing of footing or other support

I

g (all ghdanll aic hia anji) JlJ:lJl dilphi aic anjil e anlall aaphll pnliell aila Jla 4
diph aic atwill adanll aunill p,, ¢ua o, > 2.8/f, awaghall paliell Llghll arlwill duwi ciils
dlaphll adhinll La apell alwill guad gy Glghll aclill jghaiy o g ward hda jlaall

Anutipll alheilll guhdl pha jeni d, éua 8d, g 20cm (Ju jenill dalwall dialell
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4.3 Flexure and Axial Force Sl o & sl 543 .3 4

(Ordinary Boundary Elements) dialell araphll pnliell .4 .3 .4

Ties not required { p<28/f, . |
|
|
: ke 1,2 max (¢ - 0.11,, cf2)
Ties per - : h, = max spacing of hoop or tie legs <35 ¢cm
2 a *
18.10.6.5 9 % S p 2'8’f.|f : | /-hoop sets @ s<20cm and 8d,
g o r
special | |H 8§ 4, bzh,/16 ' |
gﬁeﬁgﬁ{y— 5 g max = (Mu) If c]gw 2 3/8, ji“_'-‘ Hoops/crossties also satisfy
o 04 -7 ACI 318 §18.10.6.5
2300 mm AV e thEN b 2 300 mm :
2 {4 for 1.251, section
{or hook as reqg'd.) : LStandard hooks engaging vertical
Boundary element nci/ \‘— Boundary element near edge edge reinforcement L—
near edge of footing of footing or other support

anle daph pnlic Junai pjly jlaall glaijl Jola le Giagl L le dnla draph pnliel dalall pac Jla a
aalwall dnlell dayall daniall a el adwill acli jglai o gf W o, > 2.8//, dddell cadai ||
Loy draphll pnliell aini gi elas a arnill dlheill gluadl phé jeni d, éua 64,9 15cm g penill
g923 ¢y gl Yaiaall ga cua gl ghaall Jaul g GLel M,eo/4 1,09/, gu w5l ge Jai 1 daluo
loaic had aiwnll gnn CAjell adwill aing g way aipolll duilall aulaiiol dii lghll ailwill

" Aiwnll ddla g0 cuyh ggal
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4.3 Flexure and Axial Force Sl 4 4 52t 53l

(Ordinary Boundary Elements) dialell araphll pnliell .4 .3 .4

Ties not required { p<28/f, , |
|
|
[ I b 1,2 max (¢~ 0.11,, cf2)
Ties per - : h,. = max spacing of hoop or tie legs < 35 cm
18.10.65¢ [ S o p228/f, i an [ haopsets @ s 520cm and 5
gc -
Special § 82 ¢ " b2h,/16 '
q £ - : .
gf:eur:gﬁ’:y — i © 8 max 2 _’1‘3 ife/ Ew 2 3/8, - ‘:glog;éc;qsgstllgssagso satisfy
2300 mm AV e thEN b 2 300 mm ’ e
2 {4 for 1.25€, ! section

LStandard hooks engaging vertical

{or hook as req =
Boundary element nci/ \\— Boundary element near edge edge reinforcement L—
near edge of footing of footing or other support

Ul dnjul pe anlell aapnll paliell i ggai gf gany apnill gadll ghaa @il g gl e Lo

le gl ghdnll go qyall jlaall dlphl aic dnle daph pnliey Jalll Lle ghdnll 2gjil aniy aif
alheilll
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4.3 Flexure and Axial Force Sl o & sl 543 .3 4

(Ordinary Boundary Elements) dialell araphll pnliell .4 .3 .4

Ties not required { p<28/f, , |
[
|
[ I b 1,2 max (¢~ 0.11,, cf2)
Ties per - : h,. = max spacing of hoop or tie legs < 35 cm
18.106.51 [ S o p228/f, i /] [ hoapsets @220 anc 50
= -
Special § % L b=h,/16 '
B = F R . .
gf;ur:gﬁ?_ g O 8 max 2 .!‘l’. ife/f,23/8, ‘:glog;éc;sgstllgssa;so satisfy
2300 mm AV e thEN b 2 300 mm e
2 {4 for 1.251, section

LStandard hooks engaging vertical

{or hook as reg'd.) =
Boundary element nci/ \\— Boundary element near edge edge reinforcement L—
near edge of footing of footing or other support

0.083 A, AVF 3o pal jlaall sgiwa La jadll gla Jb 4 g dale daaph Ghlinl dalall pac Jh ,a
glnd aasell aaa afai duay jlaall aab aic Laidiall Laall alwill gundl diolhi dasc gg Lud
adlaic Jghll aylwill aail Uy i jglul gig way gi jlaall bigj aic denginll dlghll aglmill

«£LA4 aen wAlyii g L aall alwill alachig pad guaiy jglulll aaa gagi . jlaall
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4.3 Flexure and Axial Force Sl 4 4 52t 53l

(Ordinary Boundary Elements) dialell araphll pnliell .4 .3 .4

Ties not required { p<28/f, . |
I
I
[ ! ke 1,2 max (¢ - 0.11,, cf2)
Ties per - : h,. = max spacing of hoop or tie legs < 35 cm
4
18.10.6.5 9 % g p 22'8Hy : | /-hoop sets @ s<20cm and 8d,
g o r
Special § 82 ¢ 4, bzh,/16 ' |
gﬁeﬁgﬁ{y— (3 g max = (Mu) If c]gw 2 3/8, - | Hoops/crossties also satisfy
o 04 71 ACI 318 §18.10.6.5
2300 mm AV e thEN b 2 300 mm :
2 ld for 1. 25f g section
{or hook as req = LStandard hooks engaging vertical
Boundary element nci/ \\— Boundary element near edge edge reinforcement L—
near edge of footing of footing or other support

Aol alwill elw)l aalll jlaall aulwi allaiaic U apa Jaiy jglwlll gi drolhill alabell aala) gogi
jglwill gf cilaqell aha ellas giniw . pall sgé doglan a ddlles sl alwill A& awnyw Ll g
Jaall @ala aic agagall lghll aulwill ayini

Swnll gnn gadll analin pid lagal Sl gljaadl L,.GU.CLCI.I“ atlwill elwjll  ,cla il
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4.3 Flexure and Axial Force Sl o & sl 543 .3 4

anlell g danlall awapall paliell Aol alwill dnla awala) alklyiil 5.3 .4

L, 2 max (c— 0.1/, c/2)

|

: l,, 2 max (¢ - 0.17,, c/2)
|

|

[
|
. . I
h, = max spacing of hoop or tie legs < 35 cm : /—0— h, = max spacing of hoop or tie legs <35 cm
| /— hoop sets @ s < min b/3 : hoop sets @ s <20 cm

6d, longitudinal /—
e T e 35—h '
= 10+( 3 I)Cm

b Gt - ol B F

Hoops/crossties also satisfy

: T ACI 318 §18.10.6.5

- ' ~--:| Hoops/crossties also satisfy 2ol
| TS A, = 0.095b.f} /e

}——E~— 21, 0rl, 4—| L ARl C! 3155880 et LStandard hooks engaging vertical

<15 cm Straight or standard bar offset, il e E—
anchored 2/, or [, in confined core

(b) Ordinary boundary element where gy, > 2.8/
(a) Special boundary element

Loy Aghll aulwill G1ily aiw (@alell gl anlall) dapall (@Ghliall a Jalill g jglwill gogi gi way
:g0 (Galgiy
Jglwill @nadiwall jladill go Jal Jalivill jladl plaaiml gowy 1
Al Jalll le hghwn Jaidll gl ajlguwill ciad jhd ggay giay .2
J41 g1 32 phdar Llghll adwill gla Jbo 4 10 pad  (a
441 gi 36 pndr lghll arlwill gla Jla 4 12 pha (b
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4.3 Flexure and Axial Force Sl o & sl 543 .3 4

anlell g anlall aaphll poliell tyell alwill dnli aala] alialyibl 5.3 .4

L, 2 max (c— 0.1/, c/2)

|

: l,, 2 max (¢ - 0.17,, c/2)
|

|

[
|
. . I
h, = max spacing of hoop or tie legs < 35 cm : /—0— h, = max spacing of hoop or tie legs <35 cm
| /— hoop sets @ s < min b/3 : hoop sets @ s <20 cm

% 6d, longitudinal | /—
| [FEDEREEERES 35-h '
g e s 10+( ’)cm
b )-SR Rl 15 cm /| Hoops/crossties also satisfy
o T ACI 318 §18.10.6.5
5 <o -1 Hoops/crossties also satisfy
i | TS A, = 0.095b.f} /e
}——E~— =1y orl, 4—| L aRiACI 315588 S0t LStandard hooks engaging vertical
oy 1 /4 R
<15cm Straight or standard bar offset, edge reinforcement L

anchored 2/, or /,;in confined core (b) Ordinary boundary element where gy, > 2.8/

(a) Special boundary element

Aic denginll dldghll glraall go qgliill g dugljll 4 agagn lgh cunad Jal il aiw guoli ay
135° g pal cuyl ¢ 1 diglj Jai aasc gi ajlguw) diglj Gy (e walgall

go pai draln aalway ajlguyl Jgh Lle Duila dadnll guadll ge dado pell ghndll aeii U gf way
15cm

gc luily aaranll Llghll adwill glad gu /4, achill aalwn jglaii U éua lghll adwill cuiyi qy
agoellhian Jga 35cm e &)lguw] duglj gi Jai duglj G4 o
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4.3 Flexure and Axial Force Sl o & sl 543 .3 4

anlell g anlall awaphll poliell tyell alwill dnli aala] alialyibl 5.3 .4

L, 2 max (c— 0.1/, c/2)

|
| |
: b= Iy, 2 max (¢ 0.1}, ¢/2)
| |
|

h, = max spacing of hoop or tie legs < 35 cm /—l— h, = max spacing of hoop or tie legs <35 cm
hoop sets @ s £ min b/3 | hoop sets @ s £20 cm
! [ 6d, longitudinal L [

e T e 35-h
= 1o+( ")cm
b - S -1;‘ 15 cm ;i‘Hoops/crossties also satisfy
b TN -] ACI318 §18.10.6.5

----| Hoops/crossties also satisfy

| T A, = 0.095b.f) / fin
}-—E~— =1y orl, 4—| L RQACI 318°5 2800 L LStandard hooks engaging vertical
= Tan /4 .
<15cm Straight or standard bar offset, edge reinforcement L

anchored 2/, or /,;in confined core (b) Ordinary boundary element where gy, > 2.8/

(a) Special boundary element

alaay Llghall alwill gund guail dadanll g adliiall adipijl Jaliall 90° alh alasell ggai gi au
Al piell Aell ghiall hian Jgag Lapall paiell slaial L lc dwalein
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4.3 Flexure and Axial Force Sl o & sl 543 .3 4

anlell g anlall awaphll poliell tyell alwill dnli aala] alialyibl 5.3 .4

‘Angle at supports not to exceed 135-degree

- Bars not to exceed 150 mm
ﬂO o clear spacing without supporl
Bar exceeding
150 mm clear
y L — May be greater
" spacing, supported 1ha¥1 153 mm
A Overlapping by closed tie no intermediate
135-degree ] . tie required
standard Single tie to

hooks enclose all bars

O 0 0)

Bars not to exceed 150 mm
Set of overlapping closed ties [ ] rt

to enclose all bars
Zie

y

d
Single tie “—Bar exceeding

Q
@
)
g
7]
o
@
Q
3
@
g
=
5]
=
=
o
c
g
O_>

to enclose 150 mm clear
all bars spacing,
supported by
/ i /  Crosstie {’ crosstie
o Crosstie \ - o

L
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4.3 Flexure and Axial Force Sl o & sl 543 .3 4

(Vertical Reinforcement Layout) quJJI alwill ghgi.6.3 .4

:alill alghill go dianall (Gilpall a7 cllii.aylpai ddac jlaall il awill gagi aaai dilac pief

L aghall A J4diil araph pnliel ﬁ_‘_lbﬂplcdbgﬁl.tpb gi@JLc,ijJ.llgc'uh.ll jnioll ¢gidxa 1

(P-MAnalysis) huljill hihan Juai go cdnrd padien /., pjlll U_cujo.ll pnioll Jghaia 2

.5 il acliill ellas yial g (16 gi 14 gi 12 gi 10 phad) drapall Ghlioll Ajell ailwill Lupai gad jisl 3
alail Jya a Jalimll g jglwill ¢pal 3ac lain 333 pi go g anlall aaghll pnliell Jal go A, dnid 110
2gall T.ﬁ_dg(g_l_l_b.l_l" hill aalgga Lnbc'j__l__mijjlg awaalll alachilly anlall alalyimll 2107 (0 (Gaai

arajhll pnliell aala elia gla 13] . adll jlag ghdan Jols LJJ_T i) kr,_u.lijﬂ lwill A aclii g pad jial 4
.3 aghall g(fIJJ;LDﬂ Jglwillg JAlinll c1yiyiy pgaan diajhll dahinll jnnh c'i__l__mTJJI gladll gu achill gla
.5< 45 cm aclign pawall Guwil gadll atwi draphall Ghaliall gjla Gagagall drwigl glAdll gogi

ahalan gi arals pi¢ dingall doglanll cuila 13) .jlaall dijganll agall 20 uS)nll wlheilll dnglin 222 .5
dghall ) Jaiila dlgian dingall dnglaall ciila 13] Lol .4 gf 3 ghill acl g s pal guhd jlaal aiil Jao

.2 aghAll e JAgpanll LTﬂJJ:\JI maiell Jghb o gaaill dijganll dgdll go aspnll walheill Juai paaiwl .6
gnel 4117 dnid gn 3 aghall Ll ga)l 14 Jauy halao gT u_ab HE U_cujo.ll paiell Jgh gla 13]
L,_|LaJ lwill grgi pio) 3_|3_|_o_a Jgudn LTaJJoJI paiell Jgh gla la] Lni.cébg_é_l'g_n.ll adhianll
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4.3 Flexure and Axial Force Sl o & sl 543 .3 4

(Termination of Vertical Reinforcement)jlaall Jgh e Aghll atlwill calédy] .7 .3 .4

el /,aalun guadll an Lle pranill ailan go aaell a guadll wldyl doaiiwall dlgljnll anief
g4 alhlyiiil go pjln Jauiy dwjlonll aaa (Galgii I .anju adghll glhdll aaic aei al sall Gilhall
ada laaic aei pl Lill dhaill golear ala Jaiu ghadll an go andall paai Lail d) AC318M-14 lidl

pLanill Jgden gaiall 1aa gay .walheill daju gLAdll
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4.4 Shear o2l 4 4

s dnlall adll gljaa proni A3l U éualell dalwall agindl gadll gljaa ploni gn guaell Llc
cunwll (pdall doglan ACI 318 § 10.8.4.1 dpaall wayei .aijganll agdll g gadll g Jaliodl piiill juicdl

V, = A:V(acﬂ,\/fic#pt fy)

A.,=1,b,:Xu1

A Jauy peiig,h,/l,=20dalgono,=0179A,//,< 15 Jal g a,=0.25

Salell gjgll ga ggiul Jal gn 4=1.0
Jlaall el ia g daclall go éadall alesill e A, //, @il Jai Jlaall Jola pioniaic
cuwill gu paill aongall A,//, Gunill 33G7 ,jlaall gon (Vertical Wall Segment) g_uJTJ Jlaa cja proniaic
.ngJJI jlaall eja aleiil Taag diguanll il g jlaall adall alesill e £l duguanll
clli o pal iyl jlaall ejal (Unit Strength) d1aalg dnglin yainii pac ga albljindl aia o waall
Auwill ails Jb La Gwigl jlaall ejal gaasl d&aalg doglan garnii gang ail d) ,jlaall Jolal annaall
JAas jlaall dnlall elli go paiaranlall A,//,
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4.4 Shear o2l 4 4

9a gaill Llc Lwlwil pronill alhia =
PV, V,

Ll alall elifiwl ¢ = 0.75 gadll Llc dnglaall yaai Jole sloicl ACI 318§ 9.3 dpddll anwi
drnwll wilheilll dnglin jghil Galgall (aall go Jéi V, jadll dowll doglinll laga ggai
$=06 yaill Llc angliall a3 Jole 331 allall ada a,M, jlaall

L pjIl aalll alwill drwi Jal go ¢V, > 1/, pueill Japiy =

V,>0.17 A NE gl hy,/l,=2 Jla La (Two Curtains) guijlim G le p, aalll awill gagy gf vy
analall allall ulélll le La illg

Jge Jdi U (Web Reinforcement Ratio) awall arlwi drwi awall galall adwill Gogs NIRRT
45 cm I sglwn ol iy aclii gn 0.0025
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4.4 Shear o2l 4 4

dnlall pall gljaal gadll dnglinl blell agaall ACI 318 § 18.10.4.4 dpdall ()i

drnwil dnglaall aji U i way a4idio duily agdl doglénll dunil jlaall cljai gioa Jai go O

aLiinll 4 Lhen sgiwn iic drenall yadll gd dnglin aildl .0.664,)// (< I/, dayinall

LB A, daic ahiday ad jlaa go dwly gljaa eljal dac @Giph ge gi gljaa ac Giph ge
Al i gadll jlaa eljal groal alall aqyall @alwaoll

0.83ANF (e V,anud aji il gl g sl pal Jain g arwidl gadll jlaa eljal go eja Ja Jaigo Q
gugjanll il jhaall ejal igindl Ajell ghdall dalwo a A, dua
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4.4 Shear o2l 4 4

adghall awapall ddhiall Jala gadll jlaal G aaill alwill ebugll Jigh

Boundary element Horizontal web Horizontal web

reinforcement, A, reinforcement, A, Confined core reinforcement, A,
| o\ D f.r ‘
\ Y
\ .Il ]
N

im0 AND) D)

> {4 of the horizontal 2 Lgn OF Lgt
web reinforcement : ' as appropriate
dnydimn clwjl Jlghl glhad: juall Quip alwi gl dealhi alaac:l jlAall
Option II: with straight developed Option I: with standard hooks or
reinforcement headed reinforcement

paioll aall aulwill A A " |
6]|g.DJ| u_(:UJQ_II Shfyt > ny g—ﬂ-ﬂme._l_llwl
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4.4 Shear o2l 4 4

LIl Laaill gaall arlwi a0y gf wliadi ACI 318 § 18.10.6.4h apaall gla pju galall Lapnll paiell gla 13]
ddhinll gon anll le £, jgh Gaalll gadall ailwi elw)l aiy gi g Jlaall @ala go 15 cm ge aji i dalwn
(Standard Hooks Or Heads) yulp aulwi g aroliAi alaac pladiul aphall pniell (o adghall

L‘J_ca__l_j_'l'JJELc'lLuJ_n_!JIJ_'_IJIé_dbu_nmlj_ﬁa;m_@bj_ﬂm_ndb@gﬁ.dﬂl3_Lu:_|JIa__|_J_|.|.L'|'J_ng_aGIJI__|_jJIJ_‘ﬁ (M|
QTP Al g arolhi alaqc pladiwl 15cm

tbwill pa3y dyay aphall paiell Laalll alwill go awall Laalll alwill aslyiy ga il jiall Q
jall 1aay aowy . apall paiell gaAjlaall yad atlwis jlaall awal sjlgall apall pniell  ,Ajell
dogldn ahll jnioll g_El_c'lijl lwill goil3] g Al (Lap Length) aaly Jgh dlia gla Jb ahda
aaa 4 aowy A,/ /s awall aalll alwill dogléal Jaill e diglun awall aulwil dijlgn A, 7,/s
Awill gla Juadl Jall 1aal laag .gyugg) gi dunlAi alaac jga (o awall gﬁ_c'lj]l alwill clail allall
ddhinll (Gighil pjlll adwill gy paill ga awall Sjlgnll g dwaphll ddhiall pjlll 4, Al
ACl 318 Eq.) yadll jlaz 2w 4 yadll doglanl pjull aulwill gl (ACI 318 Table 18.10.6.4f) éuayphll
bl gulhioll goa (sjgpall go gl (18.10.4.1
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4.5 Shear-Friction adl I 5 4

He gadll Jdi laia piy U_|JI diqanill U_rJ (Shear-friction Provisions) yadll ¢llaialy anlall julaill (guai U
.aalian alagh lnan pi guiigiy 4011 aghuw

.Aghuwll aia aic (Sliding Shear Failure) AU Ul ygadll juail gio ] pulaill cia ddaai U
Alwlnill g gadll gljaa gu alingll aic gulg Jaut hpull ha Guay O

alalyinll aaa (Gihi 51 e (Gula Ja dagunnll g @Gulghll @laeino ayiyill a4 gadll ghjas Jalgo Q4
Gl JA aic araaill (Cold Joint) @ajlul cillngll aic ella4q

A cold joint is a plane of weakness in concrete caused by an interruption or delay in the
concreting operations. It occurs when the first batch of concrete has begun to set before the next
batch is added, so that the two batches do not intermix.
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4.5 Shear-Friction adl I 5 4

oS (g jidl sgiwn gnanlein atlwill ggay loaic drowlll gadll doglan (b
Vn = lLlAvffy

Aalun gany @yaph palier jlag Jaf go jlaall aws Jola le gjgall Guwipl aulwill dalua ] A, pdi
Jo8 ghiin pé Jain ajljaiul g@aya Lle awall L6 gjgall wipl aulwill daluos halia Jad

Aarajhll pnlieoll
claiaill Jolen uugjanll Jlnidl alhw ging

1.4 A poiwo Jady wgino ggiydl
aisl wlnin ggiy ahw le wgino ggiull

1.0A douwl (puan g (Laitance) cliell o (AL g wathi
.6mm 3gaa dlnla

06 aial alnin ggiy ahw lc aginn ggiull

' U_IJ.D_DJ_LCQCLI_Q_HU_DUJL‘IgLﬂ.IbJ
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4.5 Shear-Friction adl I 5 4
4 airnll agaall ,yagpanll yadll (sgiwnl diguwanll ,V, drowlll gadll dogldan doid jglaii A Ol w
:alial Jgaall
drowlll anglanll nhell dnlall allall

§ = Jail anyall Ll A UJ!;J:U

b 3.3+0.08 ')A JH g Qginngl pniwn

b ( fC) C (c)g(b)g(a) U_Lu;l_nguJ.n_Lnug_Lueh_m

(d) 02f A ] L.

o A g4 Jolll asuall Spafll alall L aly
) 5.5 4, {elgla) "
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4.5 Shear-Friction adl I 5 4

:ga wbwlll pranill alhin
PV,=2V,
131 .¢ = 0.75 alaicl ACI 318 § 9.3 djaall anwi ad elaial gaail Sall jlaall L4 gadll Jaf go O

¢ Aaiea M, drowlll walheilll dngldn jghil (Galgoll gadll go Jal I/, arnwlll dngléinll ciila
=0.6

(dag dnglinll dwlja wwa aengi galol g ajliadl juial ai Sall il awall adwil gany Q
Shear-friction) yadll ¢llaial dnglinl alwia éaaclhn daadag pay i Julyill hihdo

(Reinforcement

g Jany cllainill ahw aic Jawminll yadll dnglanl Aaks J__I,ngijﬂ 2wl arhi gl g 1al A
Wall) jlaall ghdnl Sppll hall Jgh le dcjgn dualn] (Vertical Dowels) éuwly Jluad
il ghw Jawi g Llel £, Jal go ¢lwlni Jghi g (Centerline
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4

4.6 Squat Walls s pucdl) adl) 4l 6 4

apndll gadll gljaa Juoi g .aule dlnlin wlheil doglan ¢ldial Il dapndll gadll gljao alal]
proni adiph dale 1 abwll adal (Sphd héla pnic pjilain (Gipa e auilall sgall dnglanl
dalheilll dwlja ellh a2 g yadll ellainl o (Gaaill pi go g ,gadll e pronill dpndll gadll gljaa
ayjganll agall gn apall

pyarlwi drwialoicl ACI 318 § 18.10.4.3 ayaall pjli /4, //, < 2 alsul @iy apndll gadll gljaa Jal go
Acjgall araaill guadall Jal go p, arbwill drwi ge Jai d dyay dcjgall Gyl ghadll gai go
Jidl cn pi dun clnilll allng (o dlng l§i aic (dll ¢llaial dogldn (o (gaaill 2 adlill aghall
Jad gunid adln) gi p alwill duwi Galj gania Lala] ailwil b dlia gla 13 .wlnio ggiy e
dlaiall ghw Jawl g Llel £, Jal go clulai Jgh dlngll aic (Dowels) dpnd

gmij ulwil aala elia gl 13] .&uyganll agdll gn wlheill aayall pilill (o §daill pi) ¢lld o)
gl 2wl gjgn L aln] atlwi lo] dalA] gania adll dngldal agjall p, gjgall aulwill 1| daladl
Ghlioll aulwi gl gjgoll atlwill) graainll gaa go IS piey.awaphll Ghlioll aic wi) atli dala)
A auled gl awall Lle gjgall alwill gi U] pjell dnglin 4 diglwin diled g (jayall drajhll
clnill alng aic Gujidl dogldn

(alhlaqdl adayph) Il adyphll pladiwl draphll pnliells dnlall alkl il go (Gaaill pi)

Sranllgyy.p .2

Q

a

59
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4.7 Wall Piers G)ud) KN .7 4

(Vertical Wall Segments) éuwil éujlaall eljaill énalall pronill julai

4 4 : _
cuwljS)lacp
y// Vertical Wall Segment
7
Aal sjlancja
Horizontal Wall Segment

{ Y

lanll ¢ua go gjlicl gan) Sall g @i Lul) () cja ge djuc La (Wall Pier) dylaall apapl O
Anlall dwnjell aljlayl daac allhia Gaai o el gal agaes

A 7,9 1,9 b, Wi &un ,h, /1,2 209 /,/b,< 60 gla Jla a ajlaa djus) il sjlaall ejall piey O
Arwipl jlaall eljafl prnnil dalieall aldhinll dylaall il proni griy.wipdl sjlaall ejall ale
aualnll ablhioll aes Guhiagy gal
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4.7 Wall Piers G)ud) KN .7 4

(Vertical Wall Segments) éuwil éujlaall eljaill énalall pronill julai

Jlanll @alow / il sylall ejall Jghil, /b, Lalnll glaiyil :h,, /1,
/" Gwidl sjlaall cjall
lL,/b,>6 2.5<l1,/b,<6 l,/b,<25 gUJTJJ|t§J|5—‘JJ|Cj3.J|d9b
JI2 )2 JIx h,, /1, <2
ajpapl L le ua
T @ I Wkl
gaai gl aujlaall JJbJJ:JGJ:Iclﬂjﬂ
danclll pronialilhin | . G JT A
JIaa . ST axoclll ploniablihino h, /I =2
aldhinllgiantal e wlw
el el e | (183%3'181
(18.10.18.1 T
Sl ejall awa aslow b, . Bpell ghdaall Ladlll Jghll i, .sjlaall cjall alall glaipl :h,,

dnlall dnjell aljlihll danci aldhin G duny agglaall jlal proniy ACI 318 agall pjli QA

(Splice Type) walyill cilling glgil Jglii 11918769 18759gACl 318§ 18.7.4 ulydall ,a dinninll

dawnjell aljlhyl dnci Lle Jgeanll dajjlwll gadll dnglan ablhin g ,§ighill aulwi g laengn g
Anlll
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4.7 Wall Piers G)ud) KN .7 4

:Ulaa /,/b, > 2.5 aleylll duwi (Gaai il dyglaall jilapl pronil aiayl aldhiall

pjell dngléan) M, jghil adalpnll yadll dga 4 Lo (Design Shear Force) I/, dintanill pdll 4gd 2aai  (a
puili ciai @lbiodl Juai (@ pa ge @xnaall jadll dga gi éyjlaall ajpayll ilai L5 aic (@loianll
anglinll Jaley &igpan Jjupl alyili dinnin daganill qyalil) anlll agdipjl Joall qyal)i
(Q, axill

agall pll pac go pepl Llegljaall drwilly éalienll pulaill laag g1/, dinianill dnglanll wuwai (b
WAl il ajen ghdaall gla 13] gadll doglan arasi Jaeill g bliall go ail U] ,ellay ACI 318
aancillh anlall ablhioll aagbino Gdy g

Gadll alwi go haa agag ajliug sl vgji piy Loaic U] (Hoops) jglwi Jauy Lajell atlwill pjly (c
g3 yad alwi pladiwl 2oy diaic g,V < 0.174,, A V7 (§d4ai aic hda dagowall dllall aia) gjgall
(apall Gwigl il Gghi dyag dlai Ja aic 180° wla4ac go daag (3

15 cm Gajell adwill ohclllachill 33§y (d

ayjlallapal alnll Jghll Jawi g Lci 30 cm Jalll lc Ol alwill aing Jlay (e

(clalaal Gl dgirnll adyphall) Il ddyphally pjil ga Lo cuns dnls dragh pnlioy djrapll ngjiaa - (f
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4.7 Wall Piers G)ud) KN .7 4
Direction of Direction of
At f earthquake forces earthquake forces
vi=b a A.f +—
n w “c c | — <
> Edge 4, 4
/, of the adjacent wall segment oLl 1, for wall pier Adjacent wall
,_L.| segment
h,, for \X Z Required =
wall pier \ S>  horizontal . 3

W o reinforcement Z .
Lt At : &
Wall pier

/]/
<

g LAcll ajglandl jlaall eljal aic L aal aulwi guoli gy Jlaall dala aic dengiall dyylaall byl Jal go
Jlaall eljal Gl églaall ajpa il go duntonill (all 6ga Jdi godi duay aitns aaai.ayjlaall Guapl Jawl
.a)glaall

agdll) v, d&nalgll arnwlll yadll doglan 211 pi.aylaall apal a 1, dinianill gadll gda aaai ligh piy
.,/ ¢y, adllell go pjill Laalll auwill 141l Jghall cuwag dfaic . jglaall jlaall ejal (Jghll Gaalg L lc
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4.8 Coupling Beams il )l 1.8 4
10
9 - / (e) Not permitted
////// 77777777777777777777, /
Y,
_ (f) Designs w/in shafled region may
6 (b) Diagonally have constructability problems
reinforced

V,/0.083b,d./f >

w C

(a) Special moment

,,,,, frame beam
o

i Beam Span/Height
O 1 1 I 1 (/n/h)
0 1 2 3 0 5 6
/A= 4 Aoyl @i ala ahal gl jilgall

jilgall aaa gi Ul anlall anjell aljladl jilga allhio g alsyill alklyiwl jilgall cia (Gaai Jgiuu Q4
.12 0 d1a93gLd (jn dlaen

~ (0]
(d) Strut and tie &\

Lhd gaginll alwill Jledll plaiiwill als pé Goc ala jilgall aaa piei O
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10
1 (e) Not permitted
9 %11//,r///////////////////// /
: ~/ A
[/ -é : (f) Designs w/in shaded region may
6 7. (b) Diagonally have constructability problems
reinforced
V,/0.083b,d\f] °>1| o
@ 2= w0 R (a) Special moment
3 41" (15 S8 SREEIRE R RN O, frame beam
E '—
28 & r"/
% )
14— (c) At designer’s discretion
0 i Beam Span/Height

1 @ 3 4 5 6 (17)

:1/,20332 A A \F dunronill jndll agé g //h< 2 alsulll @i cila égl gl jilgall

a)lwd gf Jlak] gaol 13] 8] pna denginll gladll go giiehldin gicgnang jiigall ada arlwi wyy
o agpall Jhey gl g auwipl sgall Jnai Lle aliinll é)38 awa) gl ahulyl jilgall dnglan g dglwéa
allhial adljjll Joall doglanll alaall @Guaai (e pgy o g auajlll ajall claiil ao) aldiall

.l alijidll agaal g dnglanll

o

Saanlleuy.p.a 66




4. Design Guidance fmaJ\ Je= Ol 4

4.8 Coupling Beams il )l 1.8 4
10
Con! (e) Not permitted
%
8 ~/ / A
[/ -// : (f) Designs w/in shafled region may
6 7. (b) Diagonally have constructabifity problems
reinforced
V,/0.083b,d\f! °>1| o
@ 2w i e (a) Special moment
o1 | X ,,,,,, frame beam
> i
28 & S
% )
14— (c) At designer’s discretion
i Beam Span/Height
O 1 I I 1 (/n/h)
0 1 2 3 (2) 5 6

Ll (ijgaanll guillall Glhi gan gai il il spaill ahglyl jilgall
Lpnd dalwa dhilj jilgas gf anli drnje aljla] jilgas baulailo] jilgall ada atlwiy aowy O
diojc aljlh] jilgas dulled) ghdall hall go gadl L) gdi Lill flgall prani gany allel Jadill 6 O

Ols Jb 8 Jadl ghdall hall go jlull ] gal il jilgall proni ggal of Jaiaoll o loiy ol
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10
N itted
8- Z

(f) Designs w/in shaded region may

6 2. (b) Diagonally have constructability problems
reinforced
V,/0.083b,d\f] °>1| o

4 2= e T R (a) Special moment
3 41" (15 S8 SRRSO V. frame beam

E '—
24| & ==

G |
1 1 (c) At designer’s discretion

i Beam Span/Height
0 - ! ' ' (/,1h)
0 1 2 3 4 3 6

(Strut-and-tie Model) alam g héla 3igni pladiml 112 anaiinll alesill dnwi ala jilgall pLoni Jha
jilgall drnyanill dll alalaal e gagpaall L Ledll 1l dlila hghas allnll ddhioll cdjei

laic aiiy gf gany gal AC318 agall wwa dagawall pralnill Ll salogl gglil allhall danhiall Jai
2lwill hlxaial g aaliay leii (Constructability Problems) ebivilll elifi Jaliin
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Hoops d/a Alt consecutive crosstie 90° hooks N

Alternative S 6d, Developed per 18.8.5 1
headed bar 7 15 cmmax. A«—l =, (P\\ 9
detail o | or as required for shear [ h — pr—

l«— Skin reinforcement, |
does not develop f,—

@

L]

(15cm typ.) 1
I
|L_ n | 1 | Increased side cover to -—
] =5 cm max. | clear wall reinforcement: o _loNe o
o n -
Elevation Section A-A

Laulai aalwall @l i jilgall Junlai

Jawf g L Lef aic a4l Jady dnls duaje aljlio] jilgas ananall jilgall wilheill aylwi gag) Ji
g &pen In legi La /, /A dill gi Loy ablaill ghlin Gghi éuay (@alen jglul) (aAje ailwi g jilall
2h 0 Dy jilall Jlan Jola e @dlen jgluf pliiiwl Jawil go ggay loyj g Llghll aulwill aalyi gany
A® wadgy dalea ACI 318 §9.7.2.3 &piall cwa salall adwill daly dlia gla 13l @lai Ja aic haa
auluwill 13a] clwlai Jgh guoli Jiay Jady gany {15 om Jiga) jaall gas pna Jght aan a2 alwil

Hlall wlheill doglan ,a ainalun cwai éyay jlaall gan
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ga dlheill lc aranill ulhin
oM, > M,
.$=09, &rnrnnill Jloall wialyi ga M, 210
ga adll le pranill alhin
PV, V,
Aic M, pghi gy jilall gjlgi go V. 233

Job e @dtho w, gjgn Jaa go jilall Lila
g .alnianll pjell doglin ga A, .jlaall

gl adwill ¢gAh 13 pladiwl d&igwaall
.1.25fy

Jo €1 2/ dalwn (o pall dogldn i

gi S W= 0 Lle él pniell allai
V=083 A,, Llclll aall A3l @n ,V=V/=A f d/s
VH

adll Lle pranill Jai go ¢=0.75 33§
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o jilas Djnd alwall byl jlall Juini gao
horll g 2ill 420 éyjhs pnlis)
ablea @it Gipp ge U, yaall doglan clwa piy

0jlgdll

V =24, fysina < O.83ACW\/Z'

A1phd doja Ja 0 aulwill go guidga Jaill Gle pjly

(Goell alnic| ('fl__l_|l!J|q(f|Uﬁ_D__l_/d£|J'l||L_JLuD.| lT,JL'I'_”J_g

J11i pi g0 g Jd=/-20cm dypadll pjall Jai jalpo gu bl il jlan il il puall hia:
a (Jaull e apalh e allaill Jloal) Ly

Dpnd alwall bl jilall angléinll e pranill Gwlwi alhing gadall doglan haa jhiclll gier 33§
cua gV, = I, :ga pranill alhio .ol Gauull jilll §ipa ge SAtilngiglh Jauy pjell dngldn (gogi
.$=0.8523q4 g ,drnrnnill Joaill cualyi pili cad elidl Julai go 1,022
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denginll guadll go giehliin gricgnany alwo hylj jilal ddgai Jalai allill Jlawlll jahi 4
jlanll wniin Jga phliio Jaiin g liha

Hai gi guiddh plaaiml glad aei go Jalll le anphdall ghadll go dcgnao Ja allii O

e £, Jal go diguanll clwlnill dalwn 1.25 (e Jdi I dalwo jlaall gon dphdall gladll ao gy O
Aanll

gwadll Ju (Interference) Jalaill wuind 4 L|_|Jo.a aalwaoll amlyll jilgall Araii aic Snill gosy U
awaphll Ghlinll nyellg lghll alwill g d phdll

Lc) jlaall aala aic gi jlaall o daia agag dadii jlaall gon ainnll a1 phall glAdll ._,J wlhily) O

O Heill e aailill dijligin poll Ggall dnglanl aln] atlwi gag pilia (jlaall LLlcl Jlinll Juw
(ACI éancill 4 (Offset Bars) alghll guadll alil peiy dnlall ablhioll aibivo Jady ,alwill alail

Llhiwall jad alwill Jinai o ggill 13a iniwa1.318§ 10.7.6.4)

alnicl gi U] 35 cm Lliga La jlaall g hulyll jilall go 14 aulwi anfilal @ojill Liall jlall éslow O
dAtlnell anlill go duwlin jisiga 45 cm 1l 40 cm - daalow
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Note:
For clarity, only part of the required
A reinforcement is shown on each Transverse reinforcement

side of the line of symmetry. spacing measured perpendicular

Horizontal beam

: 2 to the axis of the diagonal bars
reinforcement at g g Ay = total area not to exceed 350 mm
wall does not .El £ of reinforcement
develop f,— =& in each group of
\l\ diagonal bars

/

\\

IHENHIEFSiAEEEEEA ]

|HERI

Wall boundary
| reinforcement

)
A

‘ fn

Elevation Section A-A

aapainll djyhdll pnliell Gighi (a)

(@) Confinement of individual diagonals.
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aapainll & phall pliell Gighi (a)

b,,/2 gc a)lgull Loyl aedl Jay il g shpe adwiy dphall gbadll go degnan J5 Gighi ayg -
ATl qilall Jgh e b,,/5 g b, bl i jiladl awa dslowl s jigall alaill 4

palll ge 4., Jéu U g ,le) ,ing 18.7.5.2 S(a) go alpaall SHadll pniell Ajell atlwill (§aay Jluy s
' A ' Hg ]
J. 0.3sb, L—g —1j£

ch

0.09sb,

yt yt

atlwill 3131 Jga d1peni dihoi dalwn gn Jnain agne4 sphd pnic Ja gl gagial A, glwa daayg

ua duphall gladll 6d, g s, gu jenill ga sphdll piell Jgh Lle jglwill gu Lohcll ackill
20 1olein Jady Luldn jglwill Jaji gi Jalicll gu aclill jglaiy 4 gf wu g ,5,=10+ (35 - A,)/3 [cm]

Aiphall guadll ghldai Jia ,_,_DJ_VJI Qwill joiug (ﬁ 1 35 cm i phall ghAaadall

alail Ja 4 a4 dalwny g plall hian Jga gjgn alal ape g lgh ahmiy byl gl pladl agji g
.300 mm ,nhcl acliiy g 0.0025,,5 e Jdi U
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Spacing not Note:
exceeding smaller For clarity, only part of the required Transverse reinforcement
of 150 mm and 6dj B reinforcement is shown on each / ; spacing not to exceed 200 mm
side of the line of symmetry. |
Horizontal beam “_l >
reinforcement at oD A,q = total area
wall does not gl E of reinforcement
develop fy— L in each group of
\I\ | diagonal bars

=¥

dy
1= Transverse
um N reinforcement
== spacing not to
- Wall boundary exceed 200 mm
reinforcement Section B-B

Note: Consecutive crossties engaging the same longitudinal
bar have their 90-degree hooks on opposite sides of beam.

Elevation

Syad Jaidn alwall bl jlall oyl ghdall Jols Gighi (b)

(b) Full confinement of diagonally reinforced concrete beam section.
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Sy Jaiu alwall iyl jilall &jell ghaall fols Gighi (b)

Jolll jlall alaick dale @aalni L il eliifl abgen Jawiga ilill juill go andll

Ga g way . Jaliah g adlen jglwi plaaiwl jilall oyl ghdanll Jola dughi jiall 1aa aloicl piy
Je Jéi U duay A, oud 331 @0 (e) ia 18.7.5.2 9(a) agidl A 6)gaiall albliudl apell alwill

, , el

J. o.3sbc(ﬁ—1] J.
yt ch yt

JUAdl 64,9 15 cm gy jenill dagall hulyl Jilll Jgh le sapell adwill acki jglai 4 gf u

ghdnll alail Ja dalenll jglwill Jaji g Jalivdl gu aclill jglais 4 gi elas au SHadll atlwill

20 cm doyall jlll Apell

gi Sglwa jhd g3 Igh atlwi wyhd go ghaall hino Lle Jaid g4 g d)lguw] Jay ga djii gi e
18.6.4.3 @pdall 43110 ga lns jglwill Jraui agawall go . njell alwill jhd go pal

Of Ul ALl juall pladiwl pal ggai gi gans (@Gighill adwil adall amnall gi go pépl Lle
a0 dalai La @bl ge nji g gagei o Ll juall 1aa alnich dlnlell all dalai 6 alaalill

pAAiwall aglwill

0.09sb,
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