Design of One Way Joist ACl 31 8
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Design of One Way Joist as per ACI 318-11 Chapters 9 & 11
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System
Width of Beam, b= 30.0in
Width of Joist, b;= 6.0 in
Spacing between Joists, s= 36.0in
Slab Thickness, t;= 3.5in
Exterior Joist Span, L, .= 27.5ft
Interior Joist Span, L= 27.0 ft
Concrete Cover, co= 1.25in
Load
Dead Load, DL= 130 psf
Live Load, LL= 60 psf
1.2*DL+1.6*LL s
Ultimate Load, w = 1000 *1—2 = 0.756 Kip/ft

Material Properties

Concrete Strength, f' = 4000 psi
Yield Strength of Reinforcement, f, = 60000 psi
Tension Strength Reduction Factor (According to C1.9.3.2 of ACI318), ®= 0.90
Modification Factor for Lightweight Concrete, A= 1.00

Factor for Rectangular Compressive Stress Block (According to CI1.10.2.7.3),

B4= IF(f'.<4000;0.85;IF(f' .>8000,0.65;1.05-0.00005*" ) = 085
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Moment Distribution for Joist

1. End Span
Wu * Lne
Edge Negative Moment for Exterior Joist, Mnee:T = 23.8 kip*ft
Wu * Lne
Positive Moment for Exterior Joist, Mpe= —_— = 40.8 kip*ft
14
. 2
Wy ((Lne +I-ni )/2 )
Negative Moment for Exterior Joist, M, .= 10 = 56.1 kip*ft
2. Interior Spans
2
Wu * Lni
Negative Moment for Interior Joist, M ;= BETHE = 50.1 kip*ft
Wy * Lni
Positive Moment for Interior Joist , M= BET = 34.4kip*ft
3. Maximum Moment
M hax= MAX(Mpee; Mper Mpe; Mpi; M) = 56.1 kip*ft
Calculation of Required Depth for Joist
Pt = 0.319 * ', * B4 /fy =0.01808

For Reasonable Deflection Control, choose a Reinforcement Ratio (p) equal to about one-half (p;)

Reinforcement Ratio, p= pi/2 =0.00904
fy
o= pr— =0.13560
fC
M . *12000
Required Depth, d= mex = 158in
O*bj*fc*p*(1-0.59%w)
Required Thickness, h 4= d+co = 171in
Rmin= MAX(L,c*12+b; L,;*12+b;)/18.5 = 195in
Provided Thickness, h= MAX(hreq: Nmin) = 19.5in
Effective Depth of Joist, dj= h-co = 18.25in

Calculation of Required Reinforcement for Exterior Negative Moment of End Span (A, 4)

M e * 12000
Ry= — = 159 psi
CI)*bJ *dj
. . flC Rn1
Reinforcement Ratio, p,= 0.85*—*11-41-2*——— = 0.0027
fy 0.85*f,
Area of Reinforcement, A 4= Py " by " d = 0.30in?

Minimum Area of Reinforcement (According to CI1.10.5 of ACI318),
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3*/fe ",

A

s_min1= fy
200*bj *dj
AsiminZ: f
y
As_min= MAX(As_mim ; As_min2)

Required Area of Reinforcement, A, 4= MAX(Ayy;

s1> As_min)
Provided Reinforcement, Bar= SEL("ACI/Bar"; Bar
Provided Reinforcement, Agp=
Number of Bars, n=

Vertical Reinforcement, Ag.y pro,= Agp*n

Check Validity= IF(A SA "

sc1_Prov=""sc1’

Calculation of Required Reinforcement for Positive Moment of End Span (A,,,)

;)

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

Valid"; "Invalid")

Mpe *12000
Rnz™ 7
¢ * bJ * dJ
. , fe Rio
Reinforcement Ratio, p,= 0.85*—*[1-4[1-2*————
fy 0.85*f,
Area of Reinforcement, A= Py * bj * dj

Minimum Area of Reinforcement (According to CI.10.5 of ACI318),

3°/fe ",

A

simin1:
fy
200*bj *dj

As_min2= f

y
Asimin: MAX(Asimim ; AsfminZ)
Required Area of Reinforcement, A, »,= MAX(Ag; Ag min)
Provided Reinforcement, Bar= SEL("ACI/Bar"; Bar; )

Provided Reinforcement, A =
Number of Bars, n=

. . _ .
Vertical Reinforcement, Ach_Prov_ Agp*n

Check Validity= IF(A SA "

sc2_Prov=""sc2:

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

Valid"; "Invalid")

0.35 in?

0.36 in2

0.36 in?

0.36 in?
No.3
0.11in?

0.44 in2

Valid

272 psi

0.0047

0.51in2

0.35 in2

0.36 in?

0.36 in2

0.51 in?
No.5
0.31in?

0.62 in?

Valid

Calculation of Required Reinforcement for Interior Negative Moment of End Span (A,.3)

M, * 12000
Rns= - 5

* * 2
q>bj dj

374 psi
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. . flC Rn3
Reinforcement Ratio, p;= 0.85*f—* 1-4(1-2%————

y 0.85*f,
Area of Reinforcement, A 3= Py~ bj * dj

Minimum Area of Reinforcement (According to CI.10.5 of ACI318),

3°/fe ",

A

simin1:
fy
200*bj *dj

As_min2= f

y
Asimin: MAX(Asimim ; AsfminZ)
Required Area of Reinforcement, A, 3= MAX(Ags; Ag min)
Provided Reinforcement, Bar= SEL("ACI/Bar"; Bar; )
Provided Reinforcement, A = TAB("ACI/Bar"; Asb; Bar=Bar)
Number of Bars, n=
Vertical Reinforcement, A3 pro,= Ay, " n
Check Validity= IF(Ages prov=Ascas "Valid"; "Invalid")

M, *12000
Rna™ — %
@ * bj * dJ
. . flC Rn4
Reinforcement Ratio, p,= 0.85*—*1-4/1-2*———
fy 0.85*f,
Area of Reinforcement, A 4= Py bj * dJ.

Minimum Area of Reinforcement (According to CI1.10.5 of ACI318),

3*/fe "y,

A

s_min1=
fy
200*bj *dj

AsiminZ: f

y
As_min= MAX(As_mim ; As_min2)
Required Area of Reinforcement, A, ,= MAX(Ag4; A min)
Provided Reinforcement, Bar= SEL("ACI/Bar"; Bar; )
Provided Reinforcement, Agp= TAB("ACI/Bar"; Asb; Bar=Bar)

Number of Bars, n=
Vertical Reinforcement, A .4 po= Agp*n

Check Validity= IF(A >A,.4; "Valid"; "Invalid")

sc4d_Prov

0.0066

0.72 in?

0.35 in2

0.36 in?

0.36 in2

0.72in?
No.5

0.31in2
3

0.93 in?

Valid

Calculation of Required Reinforcement for Interior Negative Moment of Interior Span (A,,)

334 psi

0.0059

0.65 in2

0.35 in?

0.36 in2

0.36 in?

0.65 in?
No.5
0.31in?

0.93 in2

Valid
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Calculation of Required Reinforcement for Interior Positive Moment of Interior Span (A,5)

M,; *12000
Ros™ 7
@ * bj * dJ
i ; fo Ris
Reinforcement Ratio, ps= 0.85*—*11-4/1-2*———
fy 0.85*f,
Area of Reinforcement, A z= ps bj * dJ.

Minimum Area of Reinforcement (According to CI1.10.5 of ACI318),

3*fe by d,

A

s_min1=
fy
200*bj *dj

AsiminZ: f

y
As_min= MAX(As_mim ; As_min2)
Required Area of Reinforcement, A, .s= MAX(Ags; A min)
Provided Reinforcement, Bar= SEL("ACI/Bar"; Bar; )
Provided Reinforcement, Agp= TAB("ACI/Bar"; Asb; Bar=Bar)
Number of Bars, n=
Vertical Reinforcement, A .5 po,= Agp*n
Check Validity= IF(Ases prov=Ascss "Valid”; "Invalid")

Desigh Summary

Area of Reinforcement for Exterior Negative Moment of End Span:  Ag.1 proy

Area of Reinforcement for Positive Moment of End Span: Ao Prov

Area of Reinforcement for Interior Negative Moment of End Span:  Ag.3 proy

Area of Reinforcement for Interior Negative Moment of Interior Span: A 4 proy

Area of Reinforcement for Interior Positive Moment of Interior Span: Ag.5 proy

230 psi

0.0040

0.44 in2

0.35 in?

0.36 in2

0.36 in?

0.44 in?
No.5
0.31in?

0.62 in2

Valid

0.44 in2
0.62 in2
0.93 in?
0.93in2

0.62 in?




