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Deflection of Simple Support Beam Uniform Loads
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Page: 1
Calculation of Deflection for Simple Support Concrete Beam Under Uniform Loads
As per ACI 318-11 Chapter 9
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System
Width of Concrete Section, b= 12.0in
Depth of Concrete Section, h= 22.0in
Concrete Cover, co= 25in
Effective Depth of Concrete Section, d= h-co = 22.0-2.5 = 19.5in
Depth of Compression Reinforcement, d'= 2.5in
Area of Tension Reinforcement, A= 1.80 in2
Area of Compression Reinforcement, A/'= 0.6 in2
p= As/(b*d) = 0.0077
p'= As'/(b*d) = 0.0026
Distance from Centroidal Axis of Gross Section, y;= h/2 = 11.0in
Beam Span, L= 25.0 ft
Load
Uniform Dead Load, wp= 0.395 kip/ft
Uniform Live Load, w = 0.300 kip/ft
Percentage of Sustained Live Load, Sus= 50 %
Moment due to Dead Load, Mp= wp*L?/8 = 30.9 kip*ft
Moment due to Live Load, M = w_*L*/8 = 23.4 kip*ft
Sustained Moment, Mg .= Mp + (Sus/100)*M_ = 42.6 kip*ft
Material Properties
Concrete Strength, f' .= 3000 psi
Yield Strength of Reinforcement, fy= 40000 psi

Modulus of Elasticity of Reinforcement, E,=

Modification Factor for Lightweight Concrete, A=

Concrete Density, w.=

Properties of Cracked Section

Modulus of Rupture (According to Eq. 9-10 of ACI318), f= 7.5 1"/

29000000 psi

1.00
150 psi

= 411 psi
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Modulus of Elasticity of Concrete (According to CI. 8.5.1 of ACI318),

1.5
E.= W, *33%4Jf,

= 3320561 psi
ng=Eg/E, = 8.7
3
l,= b*h /12 = 10648 in*
B= b/(ng*Ag) = 0.77in
(Ng-1)*As'
r= A = 0.295
nS *AS
d' 2
27d*B| 14— | +(1+7) -(1+r)
kd= = 5.76 in
B
3
b *kd 2 2
lo= 3 +ng*As*(d-kd) +(ng-1)*As'*(kd-d') = 3770 in*
Cracking Moment (According to Eq. 9-9 of ACI318),
M, = fr*lg/(yt*12000) = 33.2 kip*ft
Properties of Effective Section
Effective Moment of Inertia (According to Eq 9-8 of ACI318):
M M\
le_Dead1= - g =22 M ler = 12301 in%
B Mp Mp
le Dead™ MIN(lg ;5 lg peadt) = 10648 in*
M YIRS
le sust= M B *Ig +(1 - o ) *ler = 7026 in4
sus Mgus
le_sus™ MIN(lg ;5 lg sust) = 7026 in*
3
M M 3
le_an1= —— EMEE 7 “ler = 5342 in*
- Mp + M, Mp +M
D L
le A= MIN(lg 5 lg an1) = 5342 in*
Short Term Deflection
2 3
5*Mp*L *12
A = = 0.098in
-Dead 48*E *ly peag /1000
2 3
5*Mgs *L *12
A o= = 0.205in
Sus 48*E *l, gus /1000
2 3
5*(Mp*+M_ )*L *12
A A = 0.344in

48*E ", 5, /1000
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A 0.246 in

i Live™ Ai A~ A pead

Long Term Deflection
Duration of Sustained loads, Dur: SEL("ACI/Sustained";Dur; )
Time-Dependent Factor for Sustained Loads (According to Cl. 9.5.2.5 of ACI318):

5 Years or more

&= TAB("ACI/Sustained";x;Dur=Dur; ) = 2.00
Multiplier Factor for Long-Term Deflection (According to Eq. 9-11 of ACI318),

Ap= & (1 +50%p") = 177
Creep and Shrinkage Deflection, Ay, o =4y *Aj gys = 0.36in
Atotal™ Acp sh T A Live = 061in

Calculation Summary

Long Term Deflection, Ay = Acp sh T A Live = 061in




