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spSlab v3.60 (TM)

A Computer Program for Analysis, Design, and Investigation of
Reinforced Concrete Beams, One-way and Two-way Slab Systems
Copyright © 2003-2013, STRUCTUREPOINT, LLC

All rights reserved

Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and cannot
be responsible for either the accuracy or adequacy of the material supplied as input
for processing by the spSlab computer program. Furthermore, STRUCTUREPOINT neither makes
any warranty expressed nor implied with respect to the correctness of the output prepared
by the spSlab program. Although STRUCTUREPOINT has endeavored to produce spSlab error free the
program is not and cannot be certified infallible. The final and only responsibility for

analysis, design and engineering documents is the licensee's. Accordingly,
STRUCTUREPOINT disclaims all responsibility in contract, negligence or other tort for any
analysis, design or engineering documents prepared in connection with the use of the spSlab
program.

File name: E:\Projects\13015-Alexandra Park\Structural\Design\Grnd-900-P12x.slb
Project: Alex Park

Frame: Grnd-900-pl2x

Engineer: Houman

Code: CSA A23.3-04

Reinforcement Database: CSA G30.18

Mode: Design

Number of supports = 5 + Left cantilever + Right cantilever

Floor System: One-Way/Beam

Live load pattern ratio = 100%

Deflections are based on cracked section properties.

In negative moment regions, Ig and Mcr DO NOT include flange/slab contribution (if available)
Long-term deflections are calculated for load duration of 60 months.
0% of live load is sustained.

Compression reinforcement calculations NOT selected.

Default incremental rebar design selected.

Combined M-V-T reinforcement design NOT selected.

Moment redistribution NOT selected.

Effective flange width calculations NOT selected.

Rigid beam-column joint NOT selected.

Torsion analysis and design NOT selected.

Material Properties

Slabs|Beams Columns
we = 2402.8 2402.8 kg/m3
£é & 35 MPa
Ec = 31005 28214 MPa
fr = 2.0125 1.7748 MPa
Precast concrete construction is not selected.
fy = 413.69 MPa, Bars are not epoxy-coated
£yt 3 413.69 MPa
Es = 189850 MPa

Reinforcement Database

Units: Db (mm), Ab (mm™2), Wb (kg/m)

Size Db Ab Wb Size Db Ab Wb
#10 11 100 il #15 16 200 2
#20 20 300 2 #25 25 500 4
#30 30 700 5 #35 36 1000 8
#45 44 1500 kel #55 56 2500 20

Span Data
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Slabs
Units: L1, wL, wR (m); t, Hmin (mm)
Span Loc L1 £ wL wR Hmin
1 Int 0.150 250 1.500 1.500 0 LC
2 Int 5.000 250 1.500 1.500 199
3 Int 5.600 250 1.500 1..500 0
4 Int 6.650 250 1.500 1.500 0
5 Int 5.300 250 1.500 1.500 197
6 Int 0.150 250 1.500 1.500 0 RC

Ribs and Longitudinal Beams

Units: b, h, Sp (mm)

Ribs Beams _ Span__

Span b h Sp b h Hmin
1 0 0 0 0 0 i

2 0 0 0 0 0 S

3 0 0 0 3000 900 257

4 0 0 0 3000 900 291

5 0 0 0 0 0 -—-

6 0 0 0 0 0 -

Supp cla c2a Ha clb c2b Hb Red%
1 0 0 0.000 300 3000 4.500 15
2 0 0 0.000 300 3000 4.500 100
3 0 0 0.000 300 1000 4.500 100
4 0 0 0.000 1000 300 4.500 100
5 0 0 0.000 300 3000 4.500 15

Units: b, h, Ecc (mm)

Supp b h Ecc
1 0 0 0
2 300 200 0
3 0 0 0
4 1000 900 0
-] 0 0 0

Units: Kz (kN/mm); Kry (kN-mm/rad)
Supp Spring Kz Spring Kry Far End A Far End B

1 0 0 Fixed Fixed
2 0 0 Fixed Fixed
3 0 0 Fixed Fixed
4 0 0 Fixed Fixed
5 0 0 Fixed Fixed

Case SELF Dead Live
Type DEAD DEAD LIVE
Ul 1.400 1.400 0.000
U2 1..250 1.250 1.500

Units: Wa (kN/m2)
Case/Patt Span Wa

Dead

O WNR U WN R
=
o
o
o
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Live 2 12
3 4.
4 4.
5 4.
6 4,
Live/0dd 3 4.
5 4.
Live/Even 2 12.
4 4.
6 4,
Live/S1 2 12.
Live/S2 2 12,
3 4.,
Live/S3 3 4.
4 4.,
Live/s4 4 4.
5 4,
Live/S5 5 4.
6 4.
Line Loads
Units: Wa, Wb (kN/m), La,
Case/Patt Span
SELF 3 45
4 45,
Live 3 21.
Live/0dd 3 23
Live/S2 3 21
Live/S3 3 21
Point Forces
Units: Wa (kN), La (m)
Case/Patt Span
Dead 3 2000
3 500
4 500
Live 3 300
3 70
4 70
Live/0dd 3 300
3 70
Live/Even 4 70
Live/82 3 300
3 70
Live/S3 3 300.
3 70.
a4 70
Live/S4 4 70

Reinforcement Criteria

License ID:

62833-1044203-4-2B3ED-23555

Park\Structural\Design\Grnd-900-P12x.slb

Bar Size #20
Bar spacing 25
Reinf ratio 0.14
Cover 35

#25
457
5.00

WWWwhhDwhwwhnhwwhnwwNn

Max

Min

0.14
25

There is NOT more than 300 mm of concrete below top bars.

Beams
Top bars

Min Max
Bar Size #25 #35
Bar spacing 25 457
Reinf ratio 0.14 5.00
Cover 35
Layer dist. 25
No. of legs

Side cover
1st Stirrup

__Bottom bars

Min Max
#25 #35
25 457
0.14 5,100
25
25

Wb Lb
45,85 5.600
45.85 6.650
21.60 3.000
21.60 3.000
21.60 3.000
21.60 3.000

mm
%
mm
Stirrups
Min Max
#10 #10
152 457 mm
%
mm
mm
6 6
25 mm
76 mm

There is NOT more than 300 mm of concrete below top bars.
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spSlab v3.60 (TM)

A Computer Program for Analysis, Design, and Investigation of
Reinforced Concrete Beams, One-way and Two-way Slab Systems
Copyright © 2003-2013, STRUCTUREPOINT, LLC

All rights reserved

Licensee stated above acknowledges that STRUCTUREPQINT (SP) is n

ot

and cannot

be responsible for either the accuracy or adequacy of the material supplied as input

for processing by the spSlab computer program. Furthermore, STRUCTUREPOIN
any warranty expressed nor implied with respect to the correctness of the

analysis, design and engineering documents is the licensee'
STRUCTUREPOINT disclaims all responsibility in contract, negligence oxr other

T

neither makes

output prepared
by the spSlab program. Although STRUCTUREPOINT has endeavored to produce spSlab error free the
program is not and cannot be certified infallible. The £final and only responsibility for

S.

Accordingly,

tort for any

analysis, design or engineering documents prepared in connection with the use of the spSlab

program.

Units: Width (m), Mmax (kNm), Xmax (m), As (mm™2), Sp (mm)

Span Zone wWidth Mmax Xmax AsMin AsMax AsReq SpProv Bars
1 Left 3400 0.00 0.000 1500 21302 0 375 8-#25
Midspan 3.00 0.00 0.000 1500 21302 0 375 8-#25
Right 3.00 0.00 0.000 1500 21302 0 375 8-#25
2 Left 3.00 8.40 0. 150 1500 21302 118 375 8-#25
Midspan 3.00 5.57 3.205 1500 21302 78 375 8-#25
Right 3.00 382.44 4.850 1500 21302 5799 170 18-#25
3 Left 3.00 254 .44 0.150 B756 89712 851 170 18-#25
Midspan 3.00 0.00 2.800 0 89712 0 0 oo
Right 3.00 2162.73 5.450 B756 89712 7379 170 18-#25
4 Left 3.00 2318.17 0.150 8756 89712 7923 170 18-#25
Midspan 3.00 475.15 2,250 8756 89712 1593 170 18-#25
Right 3500 25085 65150 8756 89712 839 170 18-#25
5 Left 3.00 318.42 0.500 1500 21302 4761 170 18-#25
Midspan 300 0.00 2.825 0 21602 0 0 =
Right 3.00 14.79 5:4:150 1500 21602 205 429 7-420
6 Left 3.00 0.00 0.150 1500 21602 0 429 7-#20
Midspan 3.00 0.00 0.150 1500 21602 0 429 7-#20
Right 3.00 0.00 0150 1500 21602 0 428 7-#20
NOTES:
*3 - Design governed by minimum reinforcement.
*5 - Number of bars governed by maximum allowable spacing.
Top Bar Details
Units: Length (m)
Left Continuous___ Right
Span Bars Length Bars Length Bars Length Bars Length Bars Length
1 --- --- 8-#25 0.15 --- ---
2 - s 8-#25 5.00 S-#25 1.70 5-#25 1.:09
3 18-#25 b i s 18-#25 2.05 S
a4 --- - 18-#25 6.65 --- ---
5 9-#25 2.06 9-#25 1.43 e 5-%#20 1.68 2-#20 1.08
6 --- --- 7-#20 0.15 --- -

Bottom Reinforcement

*3
*3
*3

*3

i<

e

*3

*3

*3
*3

*3

*3
x3
*3

" e el
2091 750130 7
75357  %elo/
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on

2 3.00 15177 1.866 1500 22654 2055 423 7-#20 Zoe¢§6 %82%6 /

3 3.00 3783.63 2.016 8756 90764 12977 116 26-#25 — %6}6’ B
4 3.00 73275 3.600 8756 90764 2434 170 18-#25 *3 35'& bg
S~ Ea f%;
5 3.00 175.67 3.379 1500 22654 2389 375 8-#20 ﬁﬁ 37& &
\\‘} "!3
6 3.00 0.00 0.075 0 22654 0 0 i ’562
NOTES : lﬁ ,5
*3 - Design governed by minimum reinforcement. 0 2;06 /

Bottom Bar Details

Units: Start (m), Length (m)

Mmax (kNm), Xmax (m), As (mm”2), Sp (mm)

Mmax Xmax AsMin AsMax AsReq  SpProv Bars Oe(fyn

Long Bars Short Bars
Span Bars Start Length Bars Start Length
. o T T T
2 5-#20 0.00 5.00 2-#20 0.00 3.18
3 18-#25 0.00 5.60 8-#25 0.00 3.98
4 18-#25 0.00 6.65 -
5 5-#20 0.00 5.30 3-%#20 1.83 3.47
6 e o

Flexural Capacity

Units: x (m), As (mm™2), PhiMn (kNm)

Span x AsTop AsBot PhiMn- PhiMn+
1 0.000 4000 0 -270.28 0.00
0.075 4000 0 -270.28 0.00

0.150 4000 0 -270.28 0.00

2 0.000 4000 2100 -270.28 154.98
0.150 4000 2100 -270.28 154 .98

1.795 4000 2100 -270.28 154.98

2.500 4000 2100 -270.28 154.98

2.672 4000 2100 -270.28 154.98

3.149 4000 1500 -270.28 B e

3.205 4000 1500 -270.28 111.51

3.289 4000 1500 -270.28 113,51

3.777 6500 1500 -424 .57 111.51

3.909 6500 1500 -424 .57 111.51

4.388 95000 1500 =B6T 6L 111.5%

4.850 9000 1500 -567.61 111..8%

5.000 9000 1500 -567.61 11161

3 0.000 9000 13000 -2624 .68 3791010
0.150 9000 13000 -2624.68 3790.10

0.852 9000 13000 -2624.68 3790.10

1,152 0 13000 0.00 3790.10

2.005 0 13000 0.00 3790.10

2.800 0 13000 0.00 3790.10

3.042 0 13000 0.00 3790.10

3.553 0 10823 0.00 317673

3,595 627 10642 187,69 3125.36

3.981 6323 9000 -1859.33 2656.33

4.162 9000 S000 -2624.68 2656.33

5.450 9000 9000 -2624.68 2656.33

5.600 9000 9000 -2624 .68 2656.33

4 0.000 9000 9000 -2624.68 2656.33
0.150 9000 9000 -2624.68 2656.33

2.250 9000 9000 -2624 .68 2656.33

3.325 9000 9000 -2624 .68 2656.33

4.050 9000 9000 -2624 .68 2656.33

6.150 9000 9000 -2624.68 2656.33

6.650 9000 9000 -2624 .68 2656.33

5 0.000 9000 1500 -567.61 11151
0.500 9000 1500 -567.61 111.51

1.038 9000 1500 -567.61 11351

1.431 4500 1500 -302.04 111.51

1.664 4500 1500 -302.04 111.51

1.834 2558 1500 F176:18 111.51
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2.057 0 1914 0.00 141.60
2.127 0 2045 0.00 151.00
2:318 0 2400 0.00 176.47
2.650 0 2400 0.00 176.47
3528 0 2400 0.00 176.47
3.615 0 2400 0.00 176.47
3.915 1500 2400 -106.23 176.47
4.219 1500 2400 -106.23 176.47
4.519 2100 2400 =147.59 176.47
5.150 2100 2400 =147.,589 176.47
5.300 2100 2400 -147.59 176.47
6 0.000 2100 0 -147.58 0.00
0.075 2100 0 -147.59 0.00
0150 2100 0 -147.59 0.00
Longitudinal Beam Shear Reinforcement Required
Units: dv (mm), Start, End, Xu (m), PhiVe, Vrmax, Vu (kN), Av/s (mm”2/mm)
Span dv Phive vrmax Start End vu Xu Av/s
1 --- No beam ---
2 --- No beam ---
3 767.2 1806.34 16829.57 0.226 1.859 2157.93 0.917 2.919
1.85% 2.800 1896.852 3,859 249189
2.800 3.741 2039.05 3.741 25919
3.741 5.374 2169.56 4.683 2.919
4 767.2 1806.34 16829.57 0.226 2.034 978.86 {4 fr e 2818
2.034 3.150 824 .08 2.034 2979
3.150 4,266 669.33 3.150 2.9189
4.266 6.074 433.30 5.383 2,919
5 --- No beam ---
6 --- No beam ---
Longitudinal Beam Shear Reinforcement Details
i Units: spacing & distance (mm).
1 Span Size Stirrups (2 legs each unless otherwise noted)
1 --- No beam ---
2 --- No beam ---
3 #10 27 @ 198 [6L]
4 #10 31 @ 195 [6L]
5 --- Nc beam ---
6 --- No beam ---
Beam Shear Capacity
Units: dv, Sp (mm), Start, End, Xu (m), PhiVe, Phivn, Vu (kN), Av/s (mm”*2/mm)
Span dv PhivVc Start End Av/s sSp PhiVn vu Xu
1 --- No beam ---
2 --- No beam ---
3 767.2 1806.34 0.000 0.226 2 --===  ==-e~= 2973..88! 2187.593 09317
0.226 5.374 3.031 198 2573.88 2169.56 4.683
5.374 5.600  =m=== caeo- 2973.88 2169.56 4.683
4 767.2 1806.34 0.000 0.226  -----  --=--- 2992 .24 978.86 09T
0.226 6.074 3.078 195 2992.24 978.86 0.917
6.074 6.650  -----  ----- 2992 .24 433.30 5.383
5 --- No beam ---
6 --- No beam ---
Slab Shear Capacity
Units: b, dv (mm), Xu (m), Phive, Vu(kN)
Span b dv Beta  Vratio Phive Vu Xu
1 3000 182 0.210 1.000 500.40 0.00 0.00
2 3000 182 0210 1.000 500.40 22617 4.67
3 --- Not checked ---
4 --- Not checked ---
5 3000 182 0.210 1.000 500.40 319.85 0.68
6 3000 185 0.210 1.000 507.44 0.00 0.00
Deflections
Section properties
Units: Ig, Icr, Ie (mm™4), Mcr, Mmax (kNm) Load Level
Ie,avg Dead Dead+Live
Span Dead Dead+Live Zone Ig Icr Mcr Mmax Ie Mmax Te
1 3.9063e+009 3.9063e+009 Right 3.9063e+009 7.2394e+008 62.89 -0.54 3.9063e+009 -0.54 3.5063e+009
2 3.5358e+009 1.6059e+009 Left 3.9063e+008 7.2394e+008 62.89 -12.87 3.9063e+009 -26,35 3.92063e+009
Midspan 3.9063e+009 4.7993e+008 62.89 56.50 3.9063e+009 107.73 1.1616e+009

Page 3
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Right 3.9063e+009 1.3600e+008 62.89 -202.15 1.4367e+009 -323.31 1.3788e+009
3 6.9496e+010 6.745%9e+010 Left 1.8225e+011 3.1916e+010 815.06 -302.49 1.8225e+011 -436.69 1.8225e+011
Midspan 1.8225e+011 4.4756e+010 815.06 2482.27 4.9623e+010 2849.79 4,7973e+010
Right 1.8225e+011 3.1916e+010 815.06 -1667.29 4.9479e+010 -1909.71 4.3604e+010
4 1.6241e+011 1.6150e+011 Left 1.8225e+011 3.1916e+010 815.06 -1651.88 4.9975e+010 -1891.97 4.3935e+010
Midspan 1.8225e+011 3.2721e+010 815.06 404 .57 1.8225e+011 457.67 1.8225e+011
Right 1.8225e+011 3.1916e+010 815.06 -327.59 1.8225e+011 -385.63 1.8225e+011
5 1.5693e+009 1.4080e+009 Left 3.9063e+009 1.3600e+009 62.89 -327.54 1.3780e+009 -387.89 1.3709e+009
Midspan 3.9063e+009 5.3865e+008 62.89 113.64 1.1095e+009 134.81 8.8056e+008
Right 3.9063e+009 4.3362e+008 62.89 -30.95 3.9063e+009 -36.74 3.9063e+009
6 3.9063e+009 3.9063e+009 Left 3.9063e+009 4.3362e+008 62.89 -0.87 3.9063e+009 -1.04 2.9063e+008

Maximum Instantaneous Deflections

Span Ddead Dlive  Dtotal
1 -0.04 -0.26 -0.30
2 -0.67 271 2.78
3 2,17 0.42 2.58
4 =030 -0.06 =037
5 3.68 d..09 4.77
6 -0.35 -0.09 -0.44

Time dependant factor for sustained loads = 2.000
Units: D (mm)

Span Dsust Lambda Dcs Dcs+1lu Dcs+1 Dtotal
; -0.04 2.000 -0.08 -0.34 -0.34 -0.38
2 0.07 2.000 0.14 2.85 2.85 2.93
3 2.17 2.000 4,34 4.76 4.76 6.94
4 =030 2000 -0.60 =0=67 ~0.67 -0.97
5 3.68 2.000 7.:35 B.44 8.44 12.12
6 -0.35 2.000 -0.70 -0.79 ~0.79 -1.14

Top Bars: 1063.0 kg <=> 46.52 kg/m <=> 15.506 kg/m"2
Bottom Bars: 1151.1 kg <=> 50.38 kg/m <=> 16.793 kg/m"2
Stirrups: 1035.4 kg <=> 45.31 kg/m <=> 15.104 kg/m"2
Total Steel: 3249.4 kg <=> 142.21 kg/m <=> 47.403 kg/m"2
Concrete: 43.6 m"3 <=> 1.91 m™3/m <=> 0.635 m™3/m"2



