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Engineer:
Date:
Job:
Beam #:

Live Load (psf) = 100
Superimposed Dead Load (psf) = 15

Slab Weight (psf) = 187.5
Prestressing - wpslab (psf) = -187.5

Net Load - wnslab (psf) = 100

Slab Weight (plf) = 5250 x 1.2 6300
Beam Weight (plf) = 675 x 1.2 810

Live Load (plf) = 2800 x 1.6 4480
Prestressing - wpbeam (plf) = -4740

Net Load - wnbeam (plf) = 3985

Concrete Weight (pcf) = 150
Concrete Strength - f'c (psi) = 5000

Slab Thickness - t (in) = 15
Beam Height - h (in) = 42
Beam Width - b1 (in) = 24

Span (ft) = 62
Beam Spacing (ft) = 28

Effective Flange Width - b2 (in) = 264
Total Beam Area (in2) = 4608

Ytop (in) = 10.453125
Ybottom (in) = 31.546875

I (in4) = 359197.875
Stop (in

3) = 34362.72646
Sbottom (in3) = 11386.16345

Sslab (in
3) = 450

Slab % Prestress =
Beam % Prestress =

Unbonded Strand Type =
Prestressing - wpslab (psf) = -187.5
Prestressing - wpbeam (plf) = -4740

c.g.slab 1 (in) = 7.5
c.g.slab 2 (in) = 1.25
c.g.slab 3 (in) = 1.25

1/2" Ф - 270ksi (ASTM A461)

Beam/Slab Dimensions

Prestressing
100
80

Christiana Hospital Project
PB-1

Load

Concrete  Properties

PT Beam-and-Slab Design (Conference Wing)
Joe Sharkey
3/14/2007

h

t

b1

c.g.1

c.g.2

b2

c.g.3 c.g.4
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c.g.beam 1 (in) = 10.453125
c.g.beam 2 (in) = 4
c.g.beam 3 (in) = 4
c.g.beam 4 (in) = 7.2265625

Mp (ft-kip) = 18.375
a (in) = 12.5

F (k/ft) = 17.64
# of Strands/ft = 0.658823529

F/A (psi) = 98
CL Mn (ft-kip) = 7.127272727

Va/3 (ft-kip) = 0.466666667
M (ft-kip) = 6.660606061

S (in3) = 450
f (psi) = 79.61616162

-275.6161616

Mp (ft-kip) = 18.375
a (in) = 16.875

F (k/ft) = 13.06666667
# of Strands/ft = 0.488017429

F/A (psi) = 72.59259259
CL Mn (ft-kip) = 7.84

Va/3 (ft-kip) = 0.466666667
M (ft-kip) = 7.373333333

S (in3) = 450
f (psi) = 124.0296296

-269.2148148

Mp (ft-kip) = 2277.57
a (in) = 30.7734375

F (k/ft) = 888.1308759
F/A (psi) = 192.7367352

# of Strands = 29
Fe supplied (kip) = 892.4296875

Stop (in
3) = 34362.72646

Sbottom (in3) = 11386.16345

M+ (ft-kip) = 233
f (psi) = 52.82446834

-274.1039691 < .6f'c therefore OK

Beam
All Spans

Positive Moment

< 6√f'c therefore OK

< .6f'c therefore OK

Exterior Spans

< 6√f'c therefore OK
< .6f'c therefore OK

Design Stresses
Slab

Interior Spans

< 6√f'c therefore OK
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M- (ft-kip) = 268
f (psi) = -99.14695548

-475.1848148

M+ max (ft-kip/ft) = 18
M- max (ft-kip/ft) = 25

Asmin (in
2/ft) = 0.27

Assupplied (in
2/ft) = 0.31 1-#5 Min Req Steel Met

Rebar Cover (in) = 1
Fp (kips) = 17.64
Fr (kips) = 18.6

a (in) = 0.710588235 Compression within slab therefore OK
Mu (ft-kips/ft) = 36.75556059 OK

Ultimate Strength @ Exterior Span
M+ max (ft-kip/ft) = 18
M- max (ft-kip/ft) = 36

Asmin (in
2/ft) = 0.27

Assupplied (in
2/ft) = 0.6 1-#7 Min Req Steel Met

Rebar Cover (in) = 1
Fp (kips) = 13.06666667
Fr (kips) = 36

a (in) = 0.962091503 Compression within slab therefore OK
Mu (ft-kips/ft) = 49.50475163 OK

Beam
M+ max (ft-kip) = 2560
M- max (ft-kip) = 3400

Secondary Moments
Wp (klf) = 4.762942978

Mp = M1 + M2 (ft-kip) = 1830.875281
M1 (ft-kip) = 479.9133606
M2 (ft-kip) = 1350.96192

Negative Moment

< 6√f'c therefore OK
< .6f'c therefore OK

Ultimate Strength Design
Slab

Ultimate Strength @ Interior Span

M2

h
Fp
Fr

a Fc

h
Fp
Fr

a Fc
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M+ total (ft-kip) = 3235.48096
M- total (ft-kip) = 2049.03808

fsu not to exceed fsy = 235
ρ @ midspan exterior = 0.000442285 fsu (ksi) = 235

ρ @ support = 0.004865132 fsu (ksi) = 195.2772

ltimate Strength @  Interior Support
Asmin (in

2) = 3.0285
Assupplied (in

2) = 3.16 4-#8 Min Req Steel Met
Rebar Cover (in) = 2

Fp (kips) = 1198.40558
Fr (kips) = 189.6

a (in) = 1.237081622 Compression within slab therefore OK
Mu (ft-kips) = 3919.865547 OK

Asmin (in
2) = 1.0035

Assupplied (in
2) = 6 6-#9 Min Req Steel Met

Rebar Cover (in) = 2
Fp (kips) = 995.8353335
Fr (kips) = 360

a (in) = 13.29250327 Compression within beam therefore OK
Mu (ft-kips) = 3242.28899 OK

Line Load on Beam (klf) = 12.544
Vu (kips) = 443.7027097
Vu (psi) = 453.6837522
Vc (psi) = 321.0965718
Stirrup Spacing - s (in) = 5
fy (psi) = 60000
Cross-Sectional Area of Steel -Av (in2) = 0.4 2-#4
Max s (in) = 18.85618083
d (in) = 38
Vc from stirrups (psi) = 135.7142857
Vc total with stirrups = 456.8108575 OK

Ultimate Strength @ Midspan

Shear

NOT OK Need Shear Reinf

h

Fp
Fr

a Fc

h
Fp
Fr

a Fc
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(plf) (plf)
Beam Weight = 150 1050 x 1.2 = 1260
Slab Weight = 150 5250 x 1.2 = 6300

Dead Load = 15 420 x 1.2 = 504
Live Load = 100 2800 x 1.6 = 4480

Total = 415 12544

Beam Dim. b (in) h (in)
24 42 Slab Thickness (in) = 15

Tributary Width (ft) = 28

DF 0 0.67027 0.32973 0.32972973 0.67027 0
FEM -972.4213 972.4213 -4018.261 4018.261333 -972.4213 972.4213

2041.536 1004.304
1020.768 502.152

-1169.878443 -2378.114
-584.9392 -1189.057

392.0674 192.8719
196.0337 96.43592573

-31.79779173 -64.63813
-15.8989 -32.31907

10.65656 5.242339
5.328279 2.621169318

-0.864277451 -1.756892
-0.878446

Total (ft-kips) 249.7086 3417.352 -3416.352 3417.259646 -3416.26 -249.833
Positive Moment -125.1895 2610.586 -124.5813

PB-1 Moment Distribution

6230.5 30.5
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Engineer:
Date:
Job:
Beam #:

Live Load (psf) = 100
Superimposed Dead Load (psf) = 15

Slab Weight (psf) = 187.5
Prestressing - wpslab (psf) = -187.5

Net Load - wnslab (psf) = 100

Slab Weight (plf) = 6187.5 x 1.2 7425
Beam Weight (plf) = 506.25 x 1.2 607.5

Live Load (plf) = 3300 x 1.6 5280
Prestressing - wpbeam (plf) = -6024.375

Net Load - wnbeam (plf) = 3969.375

Concrete Weight (pcf) = 150
Concrete Strength - f'c (psi) = 5000

Slab Thickness - t (in) = 15
Beam Height - h (in) = 42
Beam Width - b1 (in) = 18

Span (ft) = 41.8
Beam Spacing (ft) = 33

Effective Flange Width - b2 (in) = 258
Total Beam Area (in2) = 4356

Ytop (in) = 9.842975207
Ybottom (in) = 32.15702479

I (in4) = 292500.595
Stop (in

3) = 29716.68514
Sbottom (in3) = 9096.009252

Sslab (in
3) = 450

Slab % Prestress =
Beam % Prestress =

Unbonded Strand Type =
Prestressing - wpslab (psf) = -187.5
Prestressing - wpbeam (plf) = -6024.375

c.g.slab 1 (in) = 7.5
c.g.slab 2 (in) = 1.25
c.g.slab 3 (in) = 1.25

Joe Sharkey
3/14/2007

PT Beam-and-Slab Design (Conference Wing)

Christiana Hospital Project
PB-2

Load

Concrete  Properties

Beam/Slab Dimensions

Prestressing
100
90

1/2" Ф - 270ksi (ASTM A461)

h

t

b1

c.g.1

c.g.2

b2

c.g.3 c.g.4
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c.g.beam 1 (in) = 9.842975207
c.g.beam 2 (in) = 2.5
c.g.beam 3 (in) = 2.5
c.g.beam 4 (in) = 6.171487603

Mp (ft-kip) = 25.5234375
a (in) = 12.5

F (k/ft) = 24.5025
# of Strands/ft = 0.91512605

F/A (psi) = 136.125
CL Mn (ft-kip) = 9.9

Va/3 (ft-kip) = 0.55
M (ft-kip) = 9.35

S (in3) = 450
f (psi) = 113.2083333

-385.4583333

Mp (ft-kip) = 25.5234375
a (in) = 16.875

F (k/ft) = 18.15
# of Strands/ft = 0.677871148

F/A (psi) = 100.8333333
CL Mn (ft-kip) = 10.89

Va/3 (ft-kip) = 0.55
M (ft-kip) = 10.34

S (in3) = 450
f (psi) = 174.9

-376.5666667

Mp (ft-kip) = 1315.753622
a (in) = 33.3285124

F (k/ft) = 473.73982
F/A (psi) = 108.7556979

# of Strands = 15
Fe supplied (kip) = 499.927686

Stop (in
3) = 29716.68514

Sbottom (in3) = 9096.009252

M+ (ft-kip) = 233
f (psi) = 198.6318523

-202.8442541 < .6f'c therefore OK

Beam
All Spans

Positive Moment

< 6√f'c therefore OK

< .6f'c therefore OK

Exterior Spans

< 6√f'c therefore OK
< .6f'c therefore OK

Design Stresses
Slab

Interior Spans

< 6√f'c therefore OK
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M- (ft-kip) = 268
f (psi) = -0.533667562

-462.3173435

M+ max (ft-kip/ft) = 18
M- max (ft-kip/ft) = 25

Asmin (in
2/ft) = 0.27

Assupplied (in
2/ft) = 0.31 1-#5 Min Req Steel Met

Rebar Cover (in) = 1
Fp (kips) = 24.5025
Fr (kips) = 18.6

a (in) = 0.845147059 Compression within slab therefore OK
Mu (ft-kips/ft) = 43.43215496 OK

Ultimate Strength @ Exterior Span
M+ max (ft-kip/ft) = 18
M- max (ft-kip/ft) = 36

Asmin (in
2/ft) = 0.27

Assupplied (in
2/ft) = 0.6 1-#7 Min Req Steel Met

Rebar Cover (in) = 1
Fp (kips) = 18.15
Fr (kips) = 36

a (in) = 1.061764706 Compression within slab therefore OK
Mu (ft-kips/ft) = 54.36114154 OK

Beam
M+ max (ft-kip) = 1957
M- max (ft-kip) = 2243

Secondary Moments
Wp (klf) = 6.357396457

Mp = M1 + M2 (ft-kip) = 1110.789739
M1 (ft-kip) = 305.9130503
M2 (ft-kip) = 804.8766883

< .6f'c therefore OK

Ultimate Strength Design
Slab

Ultimate Strength @ Interior Span

Negative Moment

< 6√f'c therefore OK

M2

h
Fp
Fr

a Fc

h
Fp
Fr

a Fc
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M+ total (ft-kip) = 2359.438344
M- total (ft-kip) = 1438.123312

fsu not to exceed fsy = 235
ρ @ midspan exterior = 0.000225199 fsu (ksi) = 235

ρ @ support = 0.003227848 fsu (ksi) = 200.4902

timate Strength @  Exterior Support
Asmin (in

2) = 2.315305785
Assupplied (in

2) = 3 3-#9 Min Req Steel Met
Rebar Cover (in) = 2

Fp (kips) = 671.331464
Fr (kips) = 180

a (in) = 0.776408084 Compression within slab therefore OK
Mu (ft-kips) = 2504.032688 OK

Asmin (in
2) = 0.708694215

Assupplied (in
2) = 6.08 6-#9 Min Req Steel Met

Rebar Cover (in) = 2
Fp (kips) = 572.7462845
Fr (kips) = 364.8

a (in) = 12.25550699 Compression within beam therefore OK
Mu (ft-kips) = 2360.281929 OK

Line Load on Beam (klf) = 14.244
Vu (kips) = 351.3598871
Vu (psi) = 479.018251
Vc (psi) = 392.7612852
Stirrup Spacing - s (in) = 10
fy (psi) = 60000
Cross-Sectional Area of Steel -Av (in2) = 0.4 2-#4
Max s (in) = 25.14157444
d (in) = 39.5
Vc from stirrups (psi) = 94.04761905
Vc total with stirrups = 486.8089043 OK

Shear

NOT OK Need Shear Reinf

Ultimate Strength @ Midspan

h

Fp
Fr

a Fc

h
Fp
Fr

a Fc
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(plf) (plf)
Beam Weight = 150 666.6666667 x 1.2 = 800
Slab Weight = 150 6187.5 x 1.2 = 7425

Dead Load = 15 495 x 1.2 = 594
Live Load = 100 3300 x 1.6 = 5280

Total = 415 14099
Beam Dim. b (in) h (in)

16 40 Slab Thickness (in) = 15
Tributary Width (ft) = 33

DF 1 0.429741 0.570259 0.402843602 0.597156 1
FEM -2052.861 2052.861 -1165.811 1165.811063 -530.5483 530.5483

2052.861
1026.431

-822.3009 -1091.18
-411.1504 -545.5900898

-36.12405954 -53.54861
-18.06203 -26.7743

7.761991 10.30004 -503.774
3.880995 5.150019403 -251.887

99.39641486 147.3406
49.69821 73.67028

-21.35735 -28.34086
-10.67867 -14.17043022
417.9481 5.708467151 8.461963

4.230982
-77.90127

Total (ft-kips) 0 2243.396 -2243.396 680.1813844 -680.1814 0
Positive Moment 1957.594 286.928 455.7318

41.8 31.5 21.25

PB-2 Moment Distribution

 


