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A=80cm A=40cm

C|b+h=25+80=120cm |b+h=30+40="70cm
B =min B =min
b+2x=25+2*%7.5=40cm b+2x=30+2*25=80cm

A].=A*B=4O*8O=3200cm2 A].=A*B=4O*70=2800cm2
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Joint Shear Check/Design

Joint Shear Shear Shear Joint Controlling
Ratio Vv Ve Area Combo
kugTFt kgf cm?
Major(V,) 0.986 134867.12 136841.97 3200 Conc6
Minor(V ;) 0.987 118239.82 119736.73 2800 Concé6
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A=80cm
b, =(25+30)/2=27.5cm

, {bb +h=27.5+80=107.5cm
B =min

b, +2x=275+2*7.5=42.5cm

A, = A* B =42.5%80 = 3400cm’
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A=40cm
b, =(3O+40)/2=350m
. |b,+h=35+40="T5cm
B =min
b, +2x=35+2%25=85cm
A; = A* B = 40*75 = 3000cm’
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Joint Shear Check/Design

Joint Shear Shear Shear Joint Controlling
Ratio Vv Vc Area Combo
uet kgf cm?
kgf 9
Major(V ,) 0.986 134867.12 136841.97 3400 Concé
Minor(V ,) 0.987 118239.82 119736.73 3000 Concé
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b =80cm b=40cm
B, =30cm <0.75%b = 60cm — Not Confined B, =25cm <0.75*b =30cm — Not Confined
B, =40cm <0.75*b = 60cm — Not Confined ~ B, =30cm >0.75%b =30cm — Confined
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Joint Confinement

Major Major Minor | Minor
Front Back Front Back
Yes No No No
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X — Direction : Y — Direction :
H=3m H =3m

h =80cm h =40cm
H>h— ok H >h— ok

(F 5 slo Ji)

X — Direction : Y — Direction :
H =6m,H, =5m H =6m,H, =5m
hy = 40cm, h, = 40cm hy = 40cm, h, =30cm

H, >h &H,>h, —> ok H, >h &H, >h, —> ok
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b =80cm b=40cm
B, =30cm <0.75%b = 60cm — Not Confined B, =25cm <0.75*b = 30cm — Not Confined
B, =40cm <0.75*%b = 60cm — Not Confined =~ B, =30cm >0.75* b = 30cm — Confined
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Beam continuity: X-Direction

Beam Continuity Beam Continuity ] o
(Left) (Right) Final Continuity
Yes Yes Yes

Beam continuity: Y-Direction

Beam Continuity Beam Continuity . o
(Left) (Right) Final Continuity
Yes Yes Yes

Column continuity: X-Direction

Column Continuity Column Continuity . -
(Top) (Bot) Final Continuity
Yes Yes Yes

column continuity: Y-Direction

Column Continuity Column Continuity
(Top) (Bot)

Yes Yes Yes

Final Continuity
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Joint Confinement: X-Direction
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Joint Confinement: Y-Direction

Left Beam

Right Beam

Final Confinement

Top Beam

Bot Beam

Final Confinement

Yes

No

No

No

No

No
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Columns Beam in c\Jllrecnon of Confinement VN @
Confined 170214,
Continuous
Not Confined 120241 4,
Continuous
Confined 1204414,
Other
Not Confined NI
Confined 12021 4,
Continuous
Not Confined NI
Other
Confined PN
Other
Not Confined 07214,

[1] shall be 0.75 for lightweight concrete and 1.0 for normalweight concrete A
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C:\Program Files\Computers and Structures\ETABS 20\Manuals\Concrete Frame Design Program Files\
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)91 G 4 5 Ilgy Gayb 5l ol o bV, 898 2B 1 3.6.3 30 b Gilkae
(ACI 18.8.4.3, Table 18.8.4.3)

¢ =0.85

A =1 for normal concrete
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V=102 f =1%0.85%1%~/25 = 425 Mpa

X Cag>
@V, =vA, = 4.25%320000 = 1360000 Mpa = 136000kg / cm’
v=1.0pA f =1%0.85%1%/25 = 4.25Mpa

Y Cez

@V, =vA, =4.25*280000 = 1190000 Mpa = 119000kg / cm’



dWl Ma:a% ‘_’:)).3 dub :)ljgl p,.’s L,a:ud Casuo Yooo Lawlxo @

394 (50 0313 GiHliS 135 ©yg0 @ &S Cwl OV, plp Jlall dadie (iby Caoglio
Joint Shear Design

Joint Shear SV*:?oapr Sg?/ar
Ratio kgf kgf
Major Shear, V, 0.986 134867.12 136841.97
Minor Shear, V , 0.987 118239.82 119736.73
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o7, = 1202\ A =1.2%0.85%1%/25 *340000 = 1734000 Mpa = 173400kg / cm’

X g

oV, = 1.2¢/1\/7C'A/. =1.2%0.85%1*/25*300000 = 1530000 Mpa = 153000kg / cm’
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Summary of Joint Shear Check/Design

Direction Vu(KN) oV Ratio Control
X 81183.4 173400 0.47 Ok
Y 113312 153000 0.74 Ok
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Beam Section Top Rebar(cm?) Bot Rebar(cm?)
Beam 1 B4040 14.2 12
Beam 2 B3030 13.8 6.3
Beam 3 B2540 59 18.1
Beam 4 B3040 9.1 23.8
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Clockwise: T, + C, =1.254 F, =1.25%(5.9+ 23.8) *4000 = 148500kg
Counter — Clockwise: T, + C, =1.254 F, =1.25*(18.1+9.1)*4000 = 136000kg

T+C=max(T, +C,, T, +C,) =148500kg
S ez

Clockwise T, + C, =1.254 F, =1.25%*(14.2+ 6.3) *4000 =102500kg

Counter — Clockwise : T, + C, =1.254,F, =1.25*(12.0+13.8) *4000 = 129000kg
T+C=max(T, +C,, T, +C,) =129000kg
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p, =—+=——"—"—=0.0045

Bor 1.25*4000
Mpr1 =1.25%6.3*%4000*(40—-5)| 1-0.59*0.0045* ——— | =1043957kg.cm
250
A, 14.2
p,=—""="-"= 0.0189
bd 30*(30-5)
Top 1.25*4000
Mpr2 =1.25*%14.2*4000*(30—-5)| 1-0.59*0.0189 * T =1379140kg.cm
3)Sicke 3L
A4, 13.8
pp=—"=""—= 0.0099
bd  40*(40-5)
Top 1.25*4000
MWl =1.25*%13.8*%4000 * (40 —-5)| 1-0.59*0.0099 * T =2132880kg.cm
sz 12
p,=——=—"T"=0.016
bd 30*(30-5)
1.25*4000

Mf; =1.25*12*4000* (30 — 5)(1 -0.59*0.016* ) =1216800kg.cm

250

Cmax [ em) (M) ]2
! L+L,
_ max [(1043957 +1379140), (2132880 +1216800) ] * 2

v = 11165.6kg
300+ 300

V. =T +T,—V,, =129000—11165.6 = 117834.4kg
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1.25*4000
M =125%18.1%4000%*(40-5)| 1-0.59%0.0207 * ——— | = 2393806kg.cm
" 250
A, 9.1
p, = e = 0.0087
bd  30%*(40—5)
T 1.25*4000
Mpyg =1.25%9.1%4000*(40—-5)| 1-0.59*0.0087 ¥ ———— | =1429014kg.cm
250
3)Siickw S
4, 5.9
p =t — " —00067
bd  25%(40-5)
. 1.25* 4000
M,WT =1.25*%5.9*%4000*(40—-5)| 1-0.59*0.0067 ¥ ———— | = 95087 1kg.cm
250
A, 238
p2 == = 00227
bd  30*(40-5)
1.25* 4000
M, =125 *23.8%4000*(40—-5)| 1-0.59*0.0227 * T =3049363kg.cm

Bot To, To, Bot
— max [(MP"I + MP’Z )Clackwise ’ (MP: + MP’ 2 )Coumerfclockwllce ] "2
L+1L,
_ max [(2393806 +1429014), (95087 + 3049363)] * 2

v, = 12742.73kg
300 +300

V. =T +T,-V,, =148500—12742.37 = 135757.63kg
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Shear Contributions for Beam Moment Capacities
Sum(T) Sum(C) | Sum(C+T) [ Sum(T) Sum(C) | Sum(C+T)
Major Major Major Minor Minor Minor
kgf kgf kgf kgf kgf kgf
Clockwise 29283.08 | 119116.55 | 148399.63 | 71026.08 31396.4 102422.48
CounterClockwise | 45715.23 | 90393.65 | 136108.88 | 69126.81 | 59910.03 | 129036.84

@5 53 Lol 223 50 1 5L 390 (3, KL (wlioly |y 395 2l (il H1381 05 s pmaial § ity [K
-l jlago ol 1yt (A) 505 (she Glob @3)Sue pliue ojl slo

"Shear of Top Column for Beam Moment Capacities" U b (Jga> )5 1) V| jlado guaisl H1i81 o)

120D (50 Bl a5 W0 @

Shear of Top Column for Beam Moment Capacities

Sum Beam Cap VuTop Sum Beam Cap VuTop
Major Major Minor Minor
kgf-cm kgf kgf-cm kgf
Clockwise 4059752.36 10379.51 2896762.91 9655.88
CounterClockwise 3830862.02 12369.54 3239105.68 10797.02

Capacity Shear of Top column Along the column” ob L GBlas (Jgd= j3 1) V| jlade ¢ uuisl

o3laiml 395 Hols (5l @inyoSUl 1 g 3)l05 (Slaiz 3)y)l5 a5 Ao (1o I)l;S W (hgiw (gly "Axes Below
IS o

Q1) o Hols 13 315 Wy 3,Slue k| ebl eyl Juls @ Guial 381 05 somaial ¥ paiis [XK
3,500 3Spo B 0l 0 )9l & cawl > )3 gl 05 (50 15 > o Al ik g0
Cawl Cuadl Blo )l oy (Job g (p8)e (3 Shie yhd dhsly (ol )3 a5 394 duslo (Slgb
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2203 (0 Oyl3S »j )90 4 "Joint Shear Design” oL b (Jgaz )3 1) VU jlade Guail «olgs )

Joint Shear Design

Joint Shear S\P:’r S(l;)?/ar
Ratio kgf kgf
Major Shear, V , 0.986 134867.12 136841.97
Major Shear, V , 0.987 118239.82 119736.73

AL (585 pumo 429 ue @ V, 2l (wil Vg § o)laid glo yais Jud 4 iuaial A paiis [XK

Yooo awlo Wluwlxo

JIaEe Juadl dadiz (i) Camd duwoloe )d gl )81 )3 g Yeoo awlono 1381 0)3 g WIS (525 oge
G 1) onb g YL 4 S®3,She Yooo Lunlzo (plply .l ,s5 (b 9 YU aSudis 3,5 A,
Sl Gal a3l 1 )i 35 (3, Shie (gl 03 0315 (IS AL 303 o YIS R Jgsz @)z
(A=FAFCm’ b 920 (os,Shio I 3laswl) . 3bL (10 il (Gl dixds )3 39>g0 (glo3,Slio wlely g

Beam Rebars

ETABS ETABS Mohaseb2000 Mohaseb2000

Beam Section
Top Rebar(cm?) |Bot Rebar(cm?)|Top Rebar(cm?) | Bot Rebar(cm?)

Bottom Beam B4040 14.2 12 15.7 12.56
Top Beam B3030 13.8 6.3 15.7 12.56
Left Beam B2540 5.9 18.1 9.42 25.12
Right Beam B3040 9.1 23.8 9.42 25.12

Yooo oo Hl381 o) il ) cuwl ojag ias B @i b plaisls S 4 boyye gubl> JUs
GBS )b i ()32) 35 (5o duwlxe ) G)g0 4 1) T et byl ol 1,05 (i <) Live
313 3929 Azl 93 Cagz y0 )3 (394 (0 odlakwl T = 1254 F, )laie cawl o9 (sdha> 0B 99 )|
Cawl Gl line s Oluolow 5 ceawd ¢l 351 63d ()1 350b 3)Sickosly g 3,Siclw (glo b b aS
oslaiwl AS (gl yg5lo)T 39290 y33ldo jl Yooo Luwloo )ljdl )5 a5 Cawol ¢yl glas 5,15 glas Sy baidd g
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Clockwise: T, +C, =1.254F, =1.25%(9.42+18.84) *4000 = 141300kg

Counter — Clockwise : T, + C, =1.254,F, =1.25%*(9.42+18.84) *4000 = 141300kg
T+C=max(T} +C,,T, +C,)=141300kg

S ez

Clockwise: T+ C, =1.254 F, =1.25*(15.7+12.56) *4000 = 141300kg
Counter — Clockwise: T, + C, =1.254 F, =1.25*(15.7+12.56) *4000 = 141300kg

T+C=max(T; +C,,T, +C,) =141300kg
S (50 03wl oy S Mpr LM Hlado IV | duslo (gl Yooo cawloo 5181 0)5 i puainl H1381 p)5 35l
9P y93lel 9 1o jalw (50)e yg5lo)T) IS (o i Lo Ggiw Jsb Egame p |y )SI Egao Guew

(2dh 0 Vo jalw

G ez
' 12.56
p == — 0.00952
bd
40%(40-5-1-2)
2
2 1.25* 4000
M} =125%12.56 %4000 % (40-5-1-2)| 1-0.59*0.00952* == == | = 1§39595kg om
5
LA, 157 0095
7" 2.

30*(30-5-1-=
( 2)

Top 2 1.25*4000
MPIZ:1.25*15.7*4000*(30—5—1—5) 1-0.59%0.0228 * ——— | =1319748kg cm

250
Top Bot
V major — pr —minor pr —minor
« L +L,
i 1319748 +1839595
Vo = =5265.57kg /cm
300+300

VM ST 4T, -V.™ = 141300 —5265.57 = 136043 .43kg /cm
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A, 25.12
p=—L= =0.0304

25%(40-5-1—-—
( 2)

2 1.25* 4000
M © =125%2512%4000*(40-5-1-—)| 1-0.59*0.0304 * ——— | = 2657977kg cm
i’ 2 250
A, 9.42
bd 30 40-5-1-%)
2
o 2 1.25*4000
M pr‘z’ =1.25%9.42%4000* (40 -5—-1——=)| 1-0.59*0.0095 * ——— | =1380062.97kg cm
2 250
V minor M g:gmajor + M :roimajor
o L +L,
v 2657977 +1380063 _ . O7kg Jomm
300+300

V" =T, +T, -V =141300-6730.07 = 134569.93kg /cm

col
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Shear Contributions for Beam Moment Capacities

Sum(C+T) | Sum(C+T)
Major Minor
kgf kgf
Clockwise 141300 141300
CounterClockwise 141300 141300

A o &yl

13 325 o aSh) bzl o3)She olinly |y 2ulis Yeoo Cunlone 1331 oy Yooo camloa A sy [V

w)go 4 "Shear of Column for Column Moment Capacities” b b (JJgaz )3 )3 V| Yeoo Cawlxo

Shear of Column for Column Moment Capacities

R0 (o giniled

M orM Vcol M orM Vcol
Major Major Minor Minor
kgf-cm kgf kgf-cm kgf
Top 1380063 6730.07 1319748 5265.57
Bottom 2657977 6730.07 1839595 5265.57

4 "Summary of Joint Shear Check/Design” oU L (Jgaz )3 1) V| Peoo unlms )l381 0)3 ccales )o

A2 (0 YIS 1) @)z

Summary of Joint Shear Check/Design

Direction Vu oV, Ratio Control
X 134569.93 173400 0.77 Ok
Y 136043.43 153000 0.89 Ok
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Juall dasiz (i) Camd dule 4y )3 Yooo Cuwlow )18l 05 dlisaings (Yooo amwlos 1o (g)3y)
w89 9 bwgie (523 S L ojlw 93,0 gl

YA

X

v

Yooo cawlow 9 il dunlio 2ol aois

oleic gz ETABS Mohaseb2000 wlis (%)
Glol 3200 3400 6.25
A
J
Lo 2800 3000 7.14
) Llol X v
e X v
o Llol X v
e X v
.. ool v v
M ygame
Llol 136841.97 173400 26.72
v
Lo 119736.73 153000 27.78
Llol 148500 141300 485
T+C
Lo 129000 141300 9.53
Llol 12742.73 6730.07 89.34
Vcol
Lo 11165.6 5265.57 112.05
Llol 135757.63 134569.93 0.88
v
oo 117834.4 136043.43 15.45
dadiz () Casd ol 0.986 0.77 28.05
Juasl e 0.987 0.89 10.9




