Design Two Way Slab Using Direct Method ACI| 318
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Design Two-Way Slab without Beams Analyzed by the Direct Design Method
As per ACI 318-11 Chapter 13
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System
Longer Span for Two-Way Slab, L = 18.00 ft
Shorter Span for Two-Way Slab, L = 14.00 ft
Thickness of Slab, h= 7.00 in
Concrete Cover, co= 1.25in
Depth of Slab, d= h-co = b575in
Square Column Dimension, b= 16.00 in
Width of Column Strip, b= Ls*12/2 = 84 in
Width of Middle Strip, b= Ls*12-b = 84 in
Load
Slab Self Weight, 4= h/12 * 150 = 87.50 psf
Partition Load, ap= 20.00 psf
Dead Load, qp= ds+dp = 107.50 psf
Live Load, q, = 40.00 psf
Ultimate Load, q;;= 1.2*qgp+1.67*q_ = 193.00 psf
Material Properties
Concrete Strength, f' .= 3000 psi
Yield Strength of Reinforcement, f, = 60000 psi
Tension Strength Reduction Factor (According to C1.9.3.2 of ACI318), ®= 0.90

Minimum Reinforcement Ratio (According to CI.7.12.2 of ACI318),
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Pmin= IF(fys50000;0.002;IF(fy277143;0.0014;0.0018)) = 0.0018
Total Static Moment of Slab
Total Factored Static Moment Per Span (According to Eq. 13-4 of ACI318),
2
qU * LS bC
My= L, -— = 93.82 kip*ft
8*1000 \ ™ 12
Flexural Reinforcement Required for Negative Moment of Column Strip
M, *12000*0.53
Rp1= > = 239psi
d*b*d
0.85*f, 2*Ry4
Ratio of RFT, p;= —*1-4/1-— =0.00419
fy 0.85*f
Area of Steel, Agy Req™ MAX(p1:Pmin) * b * d = 2.02in?
Provided Reinforcement, Bar= SEL("ACI/Bar"; Bar; ) = No.6
Provided Reinforcement, A = TAB("ACI/Bar"; Asb; Bar=Bar) = 0.44 in?
Number of Bars, n= 5
Vertical Reinforcement, As1_Prov: Agp "N = 2.20 in?
Check Validity= IF(AS1_PrOV2AS1_Req; "Valid"; "Invalid") = Valid
Flexural Reinforcement Required for Positive Moment of Column Strip
M, *12000*0.31
Rpo= > = 140 psi
d*b*d
0.85*f'; 2*Rp,
Ratio of RFT, p,= —*1-4/1 — =0.00240
fy 0.85*f,
Area of Steel, Agy Req™ MAX(p2;Pmin) * b * d =  1.16in?
Provided Reinforcement, Bar= SEL("ACI/Bar"; Bar; ) = No.6
Provided Reinforcement, Agp= TAB("ACI/Bar"; Asb; Bar=Bar) = 0.44 in?
Number of Bars, n= 3
Vertical Reinforcement, Agy pro,= Agp * N = 1.32in?
Check Validity= IF(As2 prov=As2 Reg ' Valid”; "Invalid”) = Valid
Flexural Reinforcement Required for Negative Moment of Middle Strip
M, *12000*0.17
Rp3= 2 = 77 psi
d*b*d
0.85*f'c 2*R3
Ratio of RFT, p;= —*1-4)1 — =0.00130
fy 0.85*f'c
Area of Steel, Agz Req™ MAX(p3:Pmin) * b * d = 0.87in?
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Provided Reinforcement, Bar=
Provided Reinforcement, Agp=
Number of Bars, n=

Vertical Reinforcement, A

Check Validity=

s3_Prov™

SEL("ACI/Bar"; Bar; )
TAB("ACI/Bar"; Asb; Bar=Bar)

*
Ag ¥ n

IF(Ass_provAss Req "Valid"; "Invalid")

Flexural Reinforcement Required for Positive Moment of Middle Strip

Rn4=

Ratio of RFT, p,=

Area of Steel, Agy Req™
Provided Reinforcement, Bar=
Provided Reinforcement, A =
Number of Bars, n=

Vertical Reinforcement, A

Check Validity=

Design Summary

s4_Prov=

M, *12000*0.21

2
®*b*d

0.85*f'c 1 2*R.,
—* - 1 -
fy 0.85*f'c

MAX(p4;Pmin) “ b * d
SEL("ACI/Bar"; Bar; )
TAB("ACI/Bar"; Asb; Bar=Bar)

*
Agp*n

IF(Asq_provAes Req "Valid"; "Invalid")

Area of Reinforcement Required for Negative Moment of Middle Strip,

A

s17Prov:

A

s1_Prov

Area of Reinforcement Required for Negative Moment of Middle Strip,

A

sZ_Prov=

A

s2_Prov

Area of Reinforcement Required for Negative Moment of Middle Strip,

A

stProv:

A

s3_Prov

Area of Reinforcement Required for Positive Moment of Middle Strip,

A

s4_Prov=

A

s4_Prov

= No.6
= 0.44in?

= 0.88in2

= Valid

= 95 psi

=0.00161

0.87in?

No.6

=  0.44in2
2

= 0.88in?

= Valid

=  220in?

= 1.32in?

= 0.88in2

= 0.88in?




