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HAND CALCULATION
SPOT CHECK
AREA' 1
CANTILEVER SLAB

Preliminary Slab Thickness

Longest span 285 ft
L/d= 45
h= 7.59 in
Assume 10 in
Materials

Normal Weight Concrete 150 pcf
8" Concrete Block 55 pst
fe= 5000 psi
f= 60  ksi

1/2"®, 7 Wire Tendon 0.153 in?

fou = 270  ksi
Loss Assumed 15 ksi
fie= 174 ksi

Per=  26.622  kip/tendon

Set Design Parameters

At time of jacking

o= 3000 psi
Compression= 1800 psi
Tension= 164 psi
At service loads
fe= 5000  psi
Compression= 2250  psi
Tension= 424 psi
Precompression Limits
P/A= 125  psi min
300  psi max

Section Properties

A= 120 in?
S= 200 in?
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Prestress force required for balancing

Trib Width= 12.00
L= 37.458

X= 9

L-x= 28.458

x/L= 0.240

el= 3.75

ex= 1.88

h= 5.25

Wh= 0.09

P= 21.69

Precompression Allowance

# tendons= 0.815
Pact: 26622
Wh= 0.11505
P.o/ A= 221.85
Loading

Dead Loads
Slab 125
Finishes 5
MEP 10
140
Live Load 100

in

fr
fr
fr

k/ft

kip

kip
k/ft

psi

plf

psf
plf

psf

UNIT STRIP

>125 psi
<300 psi

USE
3.25 in
4 in
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Advisor: Dr. Hanagan
Final Report

USE 1 TENDON
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24. BEAM OVERHANGING ONE SUPFPORT—UNIFORMLY
DISTRIBUTED LOAD

B W o i e i iw e w -é—w{{!*—at}
Rza=Wz+WVs . . . . . . . --%-{E+a}l
L 1 T i
2 . - . . . . a a . - . = B3
F ] wittay [
J|||| LTI V3 o oo s e s s s s . mom{ItdaR)
F, Ry
: ; :] Vi (hetwusn :uppurts) + o+ = Ra=—iox
L6-5
V;I_ 2 - W, (for overhann) s e s . = w{a—%x1)
= I 274 . 1
] —E; M (atx=§[1-—%-l} L. m g U a)REE—a)r
shear & 2
Mz (ﬂl R:) O S T t.:,:
MT Tl-l‘ﬁ\. . £ Mx {bartwecn EUppBrta) . p % (12 —az—xh)
moma::ﬂl\{i _Mx.a Mix, (fnr nurhann) N R % {a—xg)2
e—1 [1 - '"i']
I Ay (between sUppo r‘tu) = 2:;j(f‘-ﬂf’xt+lx‘-ia’l*+2am+
Ay, (far overhan n) R EJ?E:I (233 4 Batuy—dans 2 H4l]
Dead Load Live Load Balanced Load
WDL= 0.14 kIf WLL= 0.10 KkIf WDL= 0.12 kIf
Ra= 1.79 k Ra= 1.28 k Ra= 147 k
Rp= 345 k Rs= 247 k Re= 2.84 k
Ma= 11.48 ft-k Ma= 820 ft-k Ma= 9.43 frk
Ms= 5.67 fi-k Ms= 4.05 frk Mp= 4.66 frk
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Stage 1: Stresses immediately after jacking (DL+PT)

Midspan Stresses
f(op: pSl
foo= psi

Support Stresses

ftop= pSl
ﬁ)0[= pSl

Stage 2: Stresses at service loads (DL + LL + PT)

Midspan Stresses
ftop= pSl
ﬁ)0[= PSl

Support Stresses

ftop= PSl
ﬁ)0[= pSl

Ultimate Strength

M=

Msec:

u=

8.87 frk
-421  frk

Midspan Moment
22.67999  frk

Support Moment
-17.4983  fr-k

COMP
COMP

COMP
COMP

COMP
TENS

TENS
COMP
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Tendon Height [in]

AREA' 1

April 12,2010
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STUDENT COMMONS CANTILEVER SLAB

|
=

— !
' Span 1 ' RC '
‘ 28.46 ft ‘ 9.19 ft ‘
Span | Form | Lengt Width Depth Rh Right Left
h Mult. Mult.
ft in in in
1 1 28.46 12.00 10.00 10.00 0.50 0.50
C 1 9.19 12.00 10.00 10.00 0.50 0.50
Tendon Height Diagram Deflection Diagrams
File: STUDENT COMMONS File: STUDENT COMMONS
Sewice%pe Max Serwcemope Min
-0.15 7;
-0.10 é
-0.05 é
= 0.00 i
E 0.05 é
% 0.10 —E
o =
0.15 —g
0.20 f%
0.25 é
s e T sent Right Cantiever
Span 1 Right Cantilever
POST-TENSIONING DEFLECTION
PROFILE
Span Class Type w
k/fc2
1 LL U 0.100
1 SDL U 0.015
CANT LL U 0.100
CANT SDL U 0.015

INPUT LOADING
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2 - MEMBER ELEVATION
[ft] 28.46 O 9.19 O

— /.\
L

3 - TOP REBAR
3.1 ADAPT selected ; 1#5)(@ 1#5X0'6"
3.2 ADAPT selected (1) 1#5%60" () 15x11°6" (3) 1#5%60" (4) 145%9%6"

4 - TENDON PROFILE /
4\ >

4.1 Datum Line

4.2 CGS Distance A[in] 5.50 175 9.00 7.00 5.00
4.3 Force A [26.3 kips] [26.3 kips]

4.6 CGS Distance BJ[in]
4.7 Force B

4.10 CGS Distance CJ[in]
4.11 Force C

5-BOTTOM REBAR

5.1 ADAPT selected

5.2 ADAPT selected (7) 1#8x260" nsexov'
6 - REQUIRED & PROVIDED BARS
6.1 Top Bars HS%X 0.24 043
[in?] 0.3
required 0.00 H l l [ [ | | || | | || ! | H Ll
provided LI A O O A
0.40-
6.2 Bottom Bars 29 o 000

7 - SHEAR STIRRUPS
7.1 ADAPT selected.
Bar Size #5 Legs: 2

Spacing [in]
7.2 User-selected L Ml ..
Bar Size # Legs: N
7.3 Required area 8:2:
[in2/t] 0.3
0. 0 0
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- |
lﬁl
| Span 1 '
| 28.79 ft
Span Form Length Width Depth Rh Right Mult. | Left Mult.
f in in in
1 1 28.79 12.00 10.00 10.00 0.50 0.50
Tendon Height Diagram Deflection Diagrams
File: SERVICE AREA File: SERVICE AREA
10.0 : Service?veloge Max SeNice?\/elope Min
= 0.00 5
ST 0.05 +
50+ 0.10 é
F 015 £
25 ’E E o020
0.0 T % 0.25 é
F 3 030E
25+ 035 +
E 0.40 £
5.0 E
E 0.45 £
75-F 050 £ ——
S Y SO R S Span 1
Span 1
POST-TENSIONING DEFLECTION
PROFILE
Span | Class | Type w A B
k/fe2 fr f
1 LL P 0.150 0.000 8.600
1 LL P 0.050 8.600 28.790
1 SDL 18] 0.015

INPUT LOADING
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2 - MEMBER ELEVATION
[ft] 28.79 Q
L /

L

3 - TOP REBAR

3.1 ADAPT selected
3.2 ADAPT selected @ 1#5X6'0" @ 1#5X6'0"

4 - TENDON PROFILE

4\ //>

4.1 Datum Line

4.2 CGS Distance A[in] 6.00 175 6.00
4.3 Force A [36 kips]

4.6 CGS Distance BJ[in]
4.7 Force B

4.10 CGS Distance CJin]
4.11 Force C

5-BOTTOM REBAR

5.1 ADAPT selected

5.2 ADAPT selected (3) 1#8x260"

6 - REQUIRED & PROVIDED BARS
max

6.1 Top Bars 0.3 024
[in?g] o [ | | | [ [ 1]
. 0.0 T T r T T T T T T T
required R — 0.20— ‘ ‘ ‘ ‘ ‘ ‘ ‘
provided _— 0.40—
0.60—
6.2 Bottom Bars rﬁgx 0.24
7 - SHEAR STIRRUPS
7.1 ADAPT selected.
Bar Size # 5 Legs: 2
Spacing [in]
7.2 User-selected Lo
Bar Size # Legs: .
7.3 Required area o
[in2/ft] 03~
0. ~
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AREA' 1
ROOF TERRACE SIMPLE SLAB

Span 1
28.46 ft
Span Form Length Width Depth Rh Right Mult. | Left Mult.
f in in in
1 1 28.13 12.00 11.00 11.00 0.50 0.50
Tendon Height Diagram Deflection Diagrams
File: ROOF TERRACE File: ROOF TERRACE
100 é 000 : Service mEe Max Servicemope Min
75 é 0.05 é
_ 5.0 ,; 0.10 é
g 25 é € 015 é
E 00 é % 0.20 é
E 25 é E 0.25 é
E 0.30 ,E
5.0 + =
E 0.35 +
75+ £
E 0.40 & T S
00 A——1 e L Span 1
Span 1
POST-TENSIONING DEFLECTION
PROFILE

Span | Class | Type w
k/fe2
1 LL U 0.100
1 SDL U 0.025

INPUT LOADING
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2 - MEMBER ELEVATION
[ft] 28.13
P —— L —
3-TOP REBAR
3.1 ADAPT selected
3.2 ADAPT selected ; 1#5X6'0" (;21#5)(6‘0"
4 - TENDON PROFILE
4\ /P
1
4.1 Datum Line
4.2 CGS Distance A[in] 5.50 175 5.50
4.3 Force A [37.9192 kips]
4.6 CGS Distance Bl[in]
4.7 Force B
4.10 CGS Distance CJin]
4.11 Force C
5-BOTTOM REBAR
5.1 ADAPT selected
5.2 ADAPT selected (3) 18x286"
6 - REQUIRED & PROVIDED BARS
6.1 Top Bars o 0.26
) 0.1~
[in?] 0.0 | 1 ! | I I ‘ ! | |
required o b ‘ ‘ e ‘
provided [ 04d-
0.60
6.2 Bottom Bars g 0.26

7 - SHEAR STIRRUPS

7.1 ADAPT selected.
Bar Size #5 Legs: 2

Spacing [in]
7.2 User-selected L
Bar Size# Legs: .
7.3 Required area 8:9:
[in?/ft) 0.3
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| ! |
[ | |
‘ Span 1 ‘ RC
: 34.09 ft : 9.05 ft :
Span Form Length Width Depth Rh Right Mult. Left Mult.
f in in in
1 1 34.09 12.00 10.00 10.00 0.50 0.50
C 1 9.05 12.00 10.00 10.00 0.50 0.50
Tendon Height Diagram Deflection Diagrams
File: BEAM B9 File: BEAM B9
; _ Serwce?elope Max Serwcemope Min
f -0.1 —E
g 0.0 é % 0.1 é
F 03 —E
5.0 + E
F 044
-75 + T T R R R S T
S S S S S S F WU N RUTRRERRURRAENY Span 1 Right Cantilever
Span 1 Right Cantilever
POST-TENSIONING DEFLECTION
PROFILE
Span Class Type \\4 A B
k/fe2 ft f
1 LL P 0.050 0.000 22.000
1 LL P 0.082 22.000 34.090
1 SDL 18] 0.015
CANT LL 19) 0.082
CANT SDL U 0.015

INPUT LOADING
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2 - MEMBER ELEVATION
[ft] 34.09 9.05

3 -TOP REBAR

3.1 ADAPT selected ;21#5 14#5X0'6"

3.2 ADAPT selected @uesxro: (@) 1#5x36" (3)1#5x160"

4 - TENDON PROFILE
4 P
\ /

4.1 Datum Line

4.2 CGS Distance A[in] 5.00 1.75 9.00 7.00 5.00
4.3 Force A [29.4136 kips] [29.4136 kips]

4.6 CGS Distance BJin]
4.7 Force B

4.10 CGS Distance C[in]
4.11 Force C

5-BOTTOM REBAR

5.1 ADAPT selected

5.2 ADAPT selected @ 1#8X31'0" ; 1#8X2'0"

6 - REQUIRED & PROVIDED BARS

6.1 Top Bars "J%X 0.24 043
[in?] 0.31—1
requ_ired 0.0 ! l l ' T T I ‘ } T ! ! HH‘\H\H\H\JJ\\
provided _— ‘ ‘ ‘ ‘ ‘ ‘ ‘
0.40-
6.2 Bottom Bars s o5 000

7 - SHEAR STIRRUPS
7.1 ADAPT selected. ‘
Bar Size # 4 Legs: 2

Spacing [in]
7.2 User-selected e B
Bar Size# Legs: .
7.3 Required area Pl
[in?/ft] 0.3
o. 3 0
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AREA 2
FIRST FLOOR CLASSROOM CANTILEVER SLAB

5 ==
! !
! !

Span 1 ‘ RC
i

34.09 ft 9.05 ft
Span Form Length Width Depth Rh Right Mult. Left Mult.
f in in in
1 1 34.09 12.00 10.00 10.00 0.50 0.50
C 1 9.05 12.00 10.00 10.00 0.50 0.50
Tendon Height Diagram Deflection Diagrams
File: ENTRANCE SLAB File: ENTRANCE SLAB
; _ Serwce?elope Max Serwcemope Min
E -0.3 —E
; -0.2 é
T i o1
g 2 E o0k
E’ 25 é 8 02 é
F 03+
5.0 E
r 0.4 7;
75+ P e I
S S S S S S F WU N RUTRRERRURRAENY Span 1 Right Cantilever
Span 1 Right Cantilever
POST-TENSIONING DEFLECTION
PROFILE
Span Class Type w
k/fc2
1 LL U 0.05
1 SDL U 0.015
CANT LL U 0.050
CANT SDL U 0.015

INPUT LOADING
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2 - MEMBER ELEVATION
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@) O

[ft] 34.09 9.05
3 - TOP REBAR
3.1 ADAPT selected ; 1#5( 4 D1#5X0'6"
3.2 ADAPT selected (';2 1#5X7'0" (2) 1#5x160"
4 - TENDON PROFILE
<\ g
-

4.1 Datum Line
4.2 CGS Distance Afin] 5.00 1.75 9.00 7.00 5.00
4.3 Force A [29.7267 kips] [29.7267 kips]
4.6 CGS Distance BJin]
4.7 Force B
4.10 CGS Distance CfJin]
4.11 Force C
5-BOTTOM REBAR
5.1 ADAPT selected
5.2 ADAPT selected (5) 1i8x310" ©asxz0r
6 - REQUIRED & PROVIDED BARS
6.1 Top Bars HS%)»(’ 0-24 043

[in?] 0.31——] ‘ ‘

required 0.0l ! l l ! ‘ H‘HHHHHHH

provided - I N N T

0.40—

6.2 Bottom Bars g 033 0.00
7 - SHEAR STIRRUPS
7.1 ADAPT selected.

Bar Size # 4 Legs: 2

Spacing [in]
7.2 User-selected o

Bar Size # Legs: .
7.3 Required area g:g:

[in%/ft] 03—

0.

74| Page



Shaun Kreidel April 12,2010
Structural Option Advisor: Dr. Hanagan
School Without Walls Final Report

AREA 2

Tendon Height [in]

12.5

10.0

~N
o
I

TYPICAL SIMPLE SLAB

ET T T T T T T T T T T iTTT

Span 1
34.09 ft
Span | Form | Lengt Width Depth Rh Right Left
h Mult. Mult.
f in in in
1 1 34.09 12.00 12.00 12.00 0.50 0.50
Tendon Height Diagram Deflection Diagrams
File: TYPICAL SLAB File: TYPICAL SLAB
: Sewicemope Max Servicemope Min
g 0.00 i
E 0.05 +
E 0.10 £
g 0.15 —E
£ E o020
é 025
§ 0.30 £
035 £
0.40 £
0.45
050 + —
TR L Span 1
Span 1
POST-TENSIONING DEFLECTION
PROFILE
Span | Class | Type \4 A B
k/fe2 f f
1 LL p 0.050 0.000 22.000
1 LL P 0.082 22.000 34.090
1 SDL U 0.015

INPUT LOADING
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2 - MEMBER ELEVATION O
[ft] 34.09
|
3-TOP REBAR
3.1 ADAPT selected
3.2 ADAPT selected @ 1#5X70" @ 1#5X70"
4 - TENDON PROFILE
— .
I
4.1 Datum Line
4.2 CGS Distance A[in] 6.00 175 6.00
4.3 Force A [43 Kips]
4.6 CGS Distance BJ[in]
4.7 Force B
4.10 CGS Distance CJin]
4.11 Force C
5-BOTTOM REBAR
5.1 ADAPT selected
5.2 ADAPT selected (3) 1#8x326"
6 - REQUIRED & PROVIDED BARS
6.1 Top Bars “3_2" 0.29
i g | | | [ | ]
[in?] 0.0 1 T
required - ppei T T ‘ T T 1 T T
provided —_— 0:407
0.60—
6.2 Bottom Bars max 029
7 - SHEAR STIRRUPS
7.1 ADAPT selected.
Bar Size # 4 Legs: 2
Spacing [in]
7.2 User-selected L Ll ____.4
Bar Size # Legs: s
7.3 Required area 0
[in%ft] 03
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