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ACI 318 Punching Shear Stress Strenght

d 145.00 cm

b1 90.00 cm

b2 90.00 cm

fpe 300.00 kglem2

alfa 20.00

phi 0.75

landas 100

beta 100

b0 360.00

vel 27.54

ve2 47.03

ve3 19.05

ve 13.05

phi‘ve 14.23 kglem2 without using shear rebars

Av 2.00 cm2

fyt 4000.00lkglcm?2
ql

S1 om

S2 23.00 cm

vs 15.12

ve 9.18

vn 24.30

phivn 18.23 kglem2 with using shear rebars

vuman _ kalem2 max of Vu
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CHAPTER 11. CONCLUSIONS 74

Blade Walls/Wall Corners/Complex Wall Geometries

e Critical Section:
— 1.5d from end of wall at a distance 0.5d away (see MC 2010)
e Recommended Demand:

— Shear Demand for Gravity Forces (/length): v,,, from FEA
— Unbalanced Moment Transfer for Gravity or Wind Combinations (/length): v,
found directly from FEA without use of ACI equations

e Recommended Capacity (without shear Reinforcement):

— Shear Capacity for Gravity Forces (/length): 4,/ f.d
— Unbalanced Moment Capacity for Gravity or Wind Combinations (/length): 4,/ f.d
— Seismic Capacity: ACI 318 Figure R18.14.5.1 using the effective drift ratio at the
reduced critical section
e Recommended Capacity (with shear Reinforcement):
— Shear Capacity for Gravity Forces (/length): 2\/jT;d + A—b"f_j'id (see Table 22.6.61
for shear studs)

— Unbalanced Moment Capacity for Gravity or Wind Combinations (/length): 2\/Zd+
AT‘:’:id (see Table 22.6.61 for shear studs)

— Seismic Capacity: ACI 318 Figure R18.14.5.1 using effective drift ratio at the

reduced critical section
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d 145 m

bl 90 m

b2 90 m

fpc 300 kg/cm2
alfa 20

phi 075

landas 1

beta =MAX(b1_b2_)/MIN(b1_b2_)

b0 =2*(b1_+b2_)

vl =0.53*(1+2/beta)*SQRT(fpc)*landa_s

w2 =0.27*(alfa*d/b0+2)*SQRT(fpc)*landa_s

w3 =1.1*SQRT(fpc)*landa_s

Ve =MIN(vcl_wvc2_wvc3_)

phi*vc =vc*phi kg/cm2 without using shear rebars
Av 154 m2
fyt 4000 kg/cm2
s1 23 m

s2 23 m

vs =Av*fyt/(S1_°S2_)

Vo =0.53*SQRT(fpc)*landa_s

vn =VSH+VC_Wr

phivn =phi*vn kg/cm2 with using shear rebars

vu max max of Vu

ACI_318 ;5 dbgy o ¥leo

Table 22.6.5.2—v, for two-way members without
shear reinforcement

0330077 (a)
(0.17 +%]A"w ®)

Least of (a), (b), and (c):

[0.17 + _o‘osbsa‘d )kaf_ ©

o

Notes:

(i) A, is the size effect factor given in 22.5.5.1.3.

(ii) B is the ratio of long to short sides of the column, concentrated load, or reaction
area.

(iii) @ is given in 22.6.5.3.

Table 22.6.6.1—v, for two-way members with shear
reinforcement
Type of shear Critical
reinforcement sections Ve
Stirrups All 0.17%.}4]7 (a)
[ =
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22.6.6.2 It shall be permitted to take A, as 1.0 if (a) or (b)
is satisfied:

(a) Stirrups are designed and detailed in accordance with
8.7.6 and A,/s > 0.17 \[f b, /f.

(b) Smooth headed shear stud reinforcement with stud shaft
length not exceeding 250 mm 1s designed and detailed in
accordance with 8.7.7 and 4,/s > 0.17 JZ’ b/f.

22.6.6.3 For two-way members with shear reinforcement,
effective depth shall be selected such that v, calculated at
critical sections does not exceed the values in Table 22.6.6.3.

Table 22.6.6.3—Maximum v, for two-way members
with shear reinforcement

Maximum v, at critical sections
Type of shear reinforcement defined in 22.6.4.1
Stirrups 0.5¢ Jj_',' (a)
Headed shear stud =
reinforcement hes Jj—" ®)

m.pourfar@gmail.com



e (gl doly s 53 48,5 4 CYoles a5 Jgt>

A | daiae vl‘ - VvV pras
22652() |ve=033Aff7 =11 ff7 =4 Jf7
226520) |v.=0. ”(HB]X NI v, =0. 53(1+B)x NI v, =(2+%))., 7
226520c) |V =o.033(- ‘:-d]x,x A v, =02 [2+ : ] I3 v, =(2+°;l]x‘ 7
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APPENDICES & REFERENCES 591
Provision U.S. Customary units stress in
number SI-metric stress in MPa mks-metric stress in kgf/cm? pounds per square inch (psi)
s JF7 <58MPa JI7 <19 kgflem? J77 <70psi
fpc < 3.5 MPa | foc < 35 kgf/em?  foc < 500 psi
226552 |ve=(0290F +0.360)+ Vplbod) [ve = (0.930:[F7 + 0350 = Vplbodd) |ve= B.50A[I7 +0.3f0) + Vpl(bod)
—— 0083(154- ]).J_ 077(15+ ];.J_ [15+ 3 ]fo
+ 0.3 + Vyl(bad) + 0.3 + Vyl(bed) + 0.3 + Vyl(bod)
2266.1(a) ; ; ;
popE 0173 f7 0.530ff7 21,
2266.10) |0.250Ay[f 0.8001f; S
22.6.6.1(c) (o 17+E] X (o 53+%]). AT [2+%)A,AJE
L0 ossa d 0270.d
22.6.6.1(d) ( ) i (0.53+ 5, 2 )AAJf_ (2+ 1 ]x LE
4 7b, 4 3b, Aol
2662@) |-20f*- 7 ~2053f; 7 >2 207 7
5 35, 4 70, A 30
26620) |20 7 : 20.53,ff 7 >2 X g 7
22663@) |60.5f 01617 NI :
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