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Problem Statement

Statement:

« Steel has become an unviable option as main structural

material
Solution:
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 Concrete moment frame
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1-5 Ground: Column Reinf.
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1.5 Level 1: Column Forming

1-5 Level 1: Column Pour

1.5 Level 2: Beam and Slab Forming
1-5 Level 2: Beam and Slab Reinf.
1-5 Level 2: Beam and Slab Pour
1-5 Leve! 2: Column Reinf.

1-5 Level 2: Column Forming

1-5 Level 2: Column Pour

1-5 Level 3: Beam and Slab Forming
1-5 Level 3: Beam and Slab Reinf.
1-5 Level 3: Beam and Slab Pour
1-5 Level 3: Column Reinf.

1.5 Level 3: Column Forming

1-5 Level 3: Column Pour

1.5 Level 4: Beam and Slab Forming
1-5 Level 4: Beam and Slab Reinf.
1-5 Level 4: Beam and Slab Pour
1.5 Level 4: Column Reinf.

1-5 Level 4: Column Forming

3 days
5 days
1 day
15 days
4 days
2 days
3 days
5 days
1 day
15 days
4 days
2 days
3 days
S days
1 day
15 days
4 days
2 days
3 days
S days
1 day
15 days
4 days
2 days
2 days
3 days

Mon 5/2/11
Tue 5/3/11
Tue 5/10/11
Thu 5/5/11
Fri 5/20/11
Thu 5/26/11
Thu 6/2/11
Fri6/3/11
Fri6/10/11
Tue 6/7/11
Wed 6/22/11
Mon 6/27/11
Mon 7/4/11
Tue 7/5/11
Tue 7/12/11
Thu 7/7/11
Fri 7/22/11
Thu 7/28/11
Thu 8/4/11
Fri8/5/11
Fri8/12/11
Mon 8/8/11
Tue 8/23/11
Mon 8/29/11
Mon §/5/11
Tue 9/6/11

Wed 5/4/11
Mon 5/9/11
Tue 5/10/11
Wed 5/25/11
Wed 5/25/11
Fri5/27/11
Mon 6/6/11
Thu 6/9/11
Fri 6/10/11
Mon 6/27/11
Mon 6/27/11
Tue 6/28/11
Wed 7/6/11
Mon 7/11/11
Tue 7/12/11
Wed 7/27/11
Wed 7/27/11
Fri 7/29/11
Mon 8/8/11
Thu 8/11/11
Frig/12/11
Fri 8/26/11
Fri8/26/11
Tue 8/30/11
Tue 9/6/11
Thu 9/8/11

May _ [june  [iuly _[August |[Septembe
ANMERNENNENNERNE

| November| December

[a[m[e[B]M]




Presentation Outline

el

Tew
iy

. ] i ] == *
— o .
rer o I,

3m

L,

» _L_2

ey

W
2y
w

e ANCA
g~
I QDT ALIsTes
b4 :t,»m oa

Building Introduction A =% 'n. - &
Existing Structure o e SN (0! rerap PR P P R L o NI e
Problem Statement e o

t al Dept
Facade Study Breadth
Schedule Impact Breadth

4415 19 COMLGR

Conclusion
Questi

x
I SR}

W

VAN L ERVE L EANY AW LRIV LI BRI €530, SO L IANC, FAW BN N
[ w e £ o b



Presentation Outline

40.83 kips
15.68 kips

55.79 kips

Building Introduction
Existing Structure
Problem Statement ; e 6712 kins

74.23 Kips

Structural Depth
Facade Study Breadth 61.48 kips

Schedule Impact Breadth
ynclusion 4 |
Base Shear=315.13 K

N-S WIND STORY FORCES




- e v e
w i k 1 ﬂ.__ I &
: m.l.I.I.I._I.I.I... u._lnu.._)mu v ,

D
=
)

-
O

C
O
e

Qe
i’

-

D

7))

D

-
al

Building Introduction
Existing Structure
Problem Statement
Facade Study Breadth
Schedule Impact Breadth
Conclusion

Structural Depth




Presentation Outline

Building Introduction
Existing Structure
Problem Statement
Structural Depth

Facade Study Breadth
Schedule Impact Breadth
Conclusion

Question. % Comme




Presentation Outline

) 31
ftf; e I I ——— N —
- - . 22‘-8"
Building Introduction . ||I|I|I||

Existing Structure & : C @
Problem Statement 4 ' T— - " “lllll“

Structural Depth | : | |
Facade Study Breadth “I‘I‘I“

Schedule Impact Breadth

Conclusion |
Questic Comn ||I|I|I||




Presentation Outline A

Building Introduction li 2 ﬁi 28 %21#8 ii o ii \2)#5

Existing Structure
Problem Statement

Structural Depth

BEAMS (NTS)

A9 & (20 /(39 & (2]

Facade Study Breadth T = #3 @ 5" oc T A, 43 @ 5" oc
Schedule Impact Breadth

; 1'-8" 1'-8"
Conclusion _ L L

Questi o]} o N
\(2)#8 & (2)#5 125 2)#8 & (2)#5

SECTION F-F SECTION G-G




Presentation Outline

Building Introduction : ||I|I|I||

IE:‘((i)SbtliQI‘?] zil;;[(e::]lﬂj;it ' g Ogrfallowert , I “.Illl“

Structural Depth | - 50% sustained live lo |
Facade Study Breadth

Schedule Impact Breadth

Conclusion |
Questic Comn ||I|I|I||




Presentation Outline

Building Introduction L v

Existing Structure - Conce . ]
Problem Statement = ' * 2 shallower thz | GIRDER (NTS)

50% sustained |\

Structural Depth | .
Facade Study Breadth e

Schedule Impact Breadth | T "
Conclusion - 1 #3 @ 12" oo
Questio Comr - - L

Y49
SECTION H-H




Presentation Outline

- Girder Deflections
Actual Allowable
11in |L/240|1.55i

| 0.06in_11/36011.03in

0.2ir

Building Introduction S
Existing Structure » Concentre
Problem Statement a2l lower T

Structural Depth med 50% sustained
Facade Study Breadth

ATH#O

Schedule Impact Breadth
Conclusion
Questions & Commen

T #3 @ 12" oc

Y49
SECTION H-H




Presentation Outline

Building Introduction . ||I|I|I||

robio staton il w . 2" Shallower than exs jjij;ii::jjj « [

Structural Depth ' - R ¢t T
Facade Study Breadth

Schedule Impact Breadth

Conclusion .
Questions & Comme | -




Presentation Outline

Building Introduction

Existing Structure - Conce
) * 2" shallower the

Problem Statement | o 00 sustaing | EDGE BEAM (NTS)

Structural Depth
Facade Study Breadth

Schedule Impact Breadth
Conclusion
Questic Comn

SAHI&(2)HS

16— =—(8#9
SECTION I-I




Presentation Outline

- Edge Beam Deflections |
Allowable

Ai(d+) 1/600(0.62 in
Building Introduction S niflive)] 0.06in|1/360[1.03in

Existing Structure - Concentre 1/600|0.62 in|

Problem Statement * 2" shallower than e

Structural Depth med 50% sustained
Facade Study Breadth

SAHI&(2)HS

Schedule Impact Breadth
Conclusion
Questions & Commen

16— =—(8#9
SECTION I-I




Presentation Outline

Building Introduction
Existing Structure
Problem Statement

Structural Depth PO <SRN RN
Facade Study Breadth - =t | P Y el { ;

B | ol AW P ;
Schedule Impact Breadth I l | = |

i i
Questi Cor | ; A

TS




Presentation Outline

Miin Wind Force Resisting System- Method 2
Figure 6-9 Design Wind Load Cases

Building Introduction

Existing Structure

Problem Statement R

Structural Depth

Facade Study Breadth

Schedule Impact Breadth

Conclusion

Q uest 0 - = _— My =0.75 an-_ﬁmaﬂ..-;,\- My = 075 (Puy+PryBrey  My=

ex=x015 By ey = 015 By _ 15 By ey=20.15 B,

CASE 2 CASE 4




Presentation Outline

Building Introduction
Existing Structure
Problem Statement
Structural Depth

Facade Study Breadth
Schedule Impact Breadth
Conclusion
Questions & Comme

Wind Loads:
e Casel & Case

ﬁ.

Direct
ZKEW

(k/in) (k/in)

Kd"2

(%)
>
()
Q
=

Frame K (k/in)

_:
©
~

581.15
427.38
177.25

1156.00

2215.3
1836.50

1291.35
458.02
0.05

32.50
18.20
-11.30

-34.00

-106.00
-84.70

-61.30
-30.70
0.30

0.5502
1.2902
1.3881

1.0000

0.1972
0.2560

0.3437
0.4860
0.5848

0.5309

0.4180
0.2922

0.2248
0.1727

N

6.32
8.20

11.01
15.57
18.73

17.00 31.30 520.08

13.39 55.90 1306.04
9.36 85.00 2111.43

7.20 106.00 | 2525.70
5.53 128.20 | 2838.10

s
o |
| e
6|
| 8
B
|0

~
=
7]
N INININ
Wi wlw| w

=
o
w
[0}

SKd”2 Moment

.38
.38
.38
.38

=

HE e

w
(0.¢]

[EEY

Total

Torsional

shear
(kip)
1.04
1.36
-0.91

-1.97
5.10

Shear (kip)
1.04
1.36
-0.91

-1.97
-1.21

w
[0.¢]

9.79
14.70
18.74

17.97

14.74
10.80

8.58
6.81

w
(0]

-1.22
-0.86
0.01

1
=
N
[e)]

w
(0.¢]

w
(0]

w
[0¢]

w
[00]

1.35
1.44

1.38
1.28

w
(00}

w
(0.¢]




Presentation Outline Structural Depth - Lateral

Concrete Moment Frame:
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Conclusion =1A5S.

* Line elements with proper material & section properties
e Columns — 0.70*Ig

« Beams - 0.35*Ig

« Verified output with hand calculations

Questions & Comments
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Precast Wall
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1-5 Ground: Column Reinf.

1-5 Ground: Column Forming

1-5 Ground: Column Pour

1-5 Level 1: Beam and Slab Forming
1-5 Level 1: Beam and Slab Reinf
1-5 Level 1: Beam and Slab Pour
1-5 Level 1: Column Reinf.

1-5 Level 1: Column Forming

1-5 Level 1: Column Pour

1-5 Level 2: Beam and Slab Forming
1-5 Level 2: Beam and Slab Reinf.
1-5 Level 2: Beam and Slab Pour
1-5 Level 2: Column Reinf.

1-5 Level 2: Column Forming

1-5 Level 2: Column Pour

1-5 Level 3: Beam and Slab Forming
1-5 Level 3: Beam and Slab Reinf.
1-5 Level 3: Beam and Slab Pour
1-5 Level 3: Column Reinf.

1-5 Level 3: Column Forming

1-5 Level 3: Column Pour

1-5 Level 4: Beam and Slab Forming
1-5 Level 4: Beam and Slab Reinf.
1-5 Level 4: Beam and Slab Pour
1-5 Level 4: Column Reinf.

1-5 Level 4: Column Forming

1-5 Level 4: Column Pour

1-5 PH: Beam and Slab Forming

1-5 PH: Beam and Slab Reif

1-5 PH: Beam and Slab Pour

Mon 5/2/11
Tue 5/3/11
Tue 5/10/11
Thu 5/5/11
Fri 5/20/11
Thu 5/26/11
Thu 6/2/11
Fri6/3/11
Fri6/10/11
Tue 6/7/11
Wed 6/22/11
Mon 6/27/11
Mon 7/4/11
Tue 7/5/11
Tue 7/12/11
Thu 7/7/11
Fri7/22/11
Thu 7/28/11
Thu 8/4/11
Fri8/5/11
Fri8/12/11
Mon 8/8/11
Tue 8/23/11
Mon 8/29/11
Mon 9/5/11
Tue 9/6/11
Fri9/9/11
Wed 9/7/11
Wed 9/14/11
Fri9/16/11

Wed 5/4/11
Mon 5/9/11
Tue 5/10/11
Wed 5/25/11
Wed 5/25/11
Fri 5/27/11
Mon 6/6/11
Thu 6/9/11
Fri 6/10/11
Mon 6/27/11
Mon 6/27/11
Tue 6/28/11
Wed 7/6/11
Mon 7/11/11
Tue 7/12/11
Wed 7/27/11
Wed 7/27/11
Fri 7/29/11
Mon 8/8/11
Thu 8/11/11
Fri 8/12/11
Fri 8/26/11
Fri 8/26/11
Tue 8/30/11
Tue 9/6/11
Thu 9/8/11
Fri 9/9/11
Thu 9/15/11
Thu 9/15/11
Fri 9/16/11
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Flat Roof Load
Sloped Roof Load

Lvl 2

Slab
superimposed
Steel

Fagade

CMU

Int Brick
Stone Floor

Total

Lvl 3

Slab
superimposed
Steel

Fagade

cMuU

Int Brick
Stone Floor

Lvl 4

Slab
superimposed
Steel

Fagade

cMuU

Int Brick
Stone Floor

PH

Slab

Roof Deck
superimposed
Steel

Fagade

CMU

Green Roof

Roof

Slate
steel
superimposed

Bld weight (lbs)

Area
16600
16600
16600

8663
8663
2590
1700

16600

Area
16600
16600
16600

8820
8820
1400
1700

Weight

763600

83000

83000
389812.5
719029

103600

17000

2,159,042

Weight
763600
83000
83000
396900
732060
56000
17000

2,131,560

Weight

763600

83000

83000
418162.5
771319

60000

17000

2,196,082

Weight
276000
15510
53500
53500
405000
747000
117500

1,668,010
Weight
73100
36550

36550

146,200

8,300,893

superimposed
Steel
Fagade

superimposed
Steel

Stone Floor

superimposed
Steel

Stone Floor

PH

Slab

Roof Deck
superimposed
Steel

Green Roof

Roof

concslab
Slate

steel
superimposed

Bld weight (lbs)

Area DL Weight
16600 63 1037500
16600 5 83000
16600 O 0
8663 100 866250
2590 4.7 12086.667

16600 2,032,837

Area DL Weight
16600 63

16600

16600

8820

8820

1400 4.7 6533.3333
1700 20 34000

2,043,033

Area DL Weight
16600
16600
16600
9293
9293
1500
1700

2,090,750

Area DL Weight
6000
4700
10700
10700
9000
9000
4700

1,739,750

Area DL Weight
7310 63

7310

7310

7310

566,525

8,472,895



Overturning Moment
Level ht (ft) Wind Force (K) Moment (k-ft)
Roof 67 40.83 2736
Parapet 63 15.68 988
PH 57 55.79 3180
4 42 74.23 3118
3 25 67.12 1678
2 14 61.48 861 PH Level Case 2 NS +.15By
- — N-S ft E-W ft ft
Overturning Moment= 12,560 k-ft — o — 75F s (kip) 84.225 exs (ft) 45
CM= 32 CM= .75Fw (kip) 0 epy (ft) 0
Resisting Moment _CP= CPp= | -
g [ crcp 2.00 CR-CP 9.00 My (k-ft) 3760.125
M esis=8,473k x 89'/2 x .67 = 252,622 k-ft
W1: Case 1NS Mgy (k-ft) 0
Fs (kip) 112.3 eps (t) 9
Few (kip) 0 erw (ft) 0 Torsional Total
K K
Mys (k-ft) 1010.7 Frame K (k/in) i s i B shear (7t KdA2 SKdA2 Moment shear
Mo (k-0 (k/in) - (K/in) i) Shear (kip)  (kip)
- - 0.5502 0.00 g 4.23 0.00 32.50 581.15 17444.38 3.89 3.89
K SKew | 2| Torsional | Total 1.2902 000" 423 000 1820 42738 1744438 5.10 5.10
Frame K (k/in) 2 _NS FW shear (in) KdA2 SKd”2 Moment shear : B ' ' ' ' ' : :
(ki) | (Win) f i) Shear (kip) | _(kip) 1.3881 0.00 4.23 000 -11.30  177.25  17444.38 341 -3.41
B 0.5502 000 | 423 ] 000 | 32°0 | 58115 | 1744438 | 104 1.04 1.0000 000 423 0.00 -3400 1156.00  17444.38 739 -7.39
B Section Cut Stresses & Forces C 1.2902 0.00 4.23 0.00 1820 | 427.38 | 17444.38 1.36 1.36
Secion Cuting Line D 13881 000 | 423 | 000 | 1130 | 17725 | 17aaa38 | 001 | -om 474 -10600 221532 17444.38 -4.54
- X Z E 1.0000 0.00 4.23 0.00 | -3400 | 1156.00 | 17444.38 -1.97 -1.97 6.15 -84.70  1836.50 17444.38 -4.71
ST Gk :z; j:s: :Zm; 1 0.1972 3.51 0.00 6.32 -106.00 | 2215.32 17444.38 -1.21 5.10 8.26 -61.30 1291.35 17444.38 -4.58
T = . . ) . .
2 0.2560 3.51 0.00 820 | -8470 | 183650 | 17444.38 -1.26 6.94
Resubant Foeoe Location and Angle 3 0.3437 3.51 0.00 11.01 | -61.30 | 1291.35 | 17444.38 -1.22 9.79 1167 -30.70 458.02 17444.38 -3.24
= ;2‘ & 5;;1 [729'26221 4 0.4860 3.51 0.00 1557 | -30.70 | 458.02 | 17444.38 -0.86 14.70 14.05 0.30 0.05 17444.38 0.04
T 5 0.5848 3.51 0.00 18.73 0.30 0.05 17444.38 0.01 18.74 0.5309 3.51 0.00 12.75 31.30 520.08 17444.38 3.61 16.36
' 6 0.5309 3.51 0.00 17.00 | 3130 | 52008 | 17444.38 0.96 17.97 10.04 55.90 1306.04 17444.38 508
7 0.4180 3.51 0.00 1339 | s55.90 | 1306.04 | 17444.38 1.35 14.74
- = - - 8 0.2922 351 | 000 | 936 | ss.00 | 211143 | 1744438 1.44 10.80 7.02  8.00 211143  17444.38 5.40
::m I 75154 Q256603 1075 | 75154 9 0.2248 7.20 2525.70 1.38 5.40 106.00 2525.70 17444.38 5.18
oment [ 0637 34g66es| 58116 | 0837 10 0.1727 3.51 0.00 5.53 128.20 | 2838.10 | 17444.38 1.28 6.81 4.15 128.20 2838.10 17444.38 4.81
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Per floor

Column Reinforment
Column Forming
Pour Columns

Beam Forming

Beam Reinf

Slab Forming

Slab Reinf

Pour Slab and Beams

Precast Panels

=] [+] =]

6.8 TONS 2.3
1235 SF 238
37 CY 92
6200 SF 650
10.1 TONS 2.7
5500 SF 1100
4.1 TONS 2.9
210 CY 120
15 total per
4107 SF 3000 sequence

Starts 7 days after beam and slab pour
Starts 1 day after Column Reinf

use 2 crews Beam and Slab form starts 2 days after column form

beam reif starts 4 days befor beam and slab form ends

use 2 crews

Depending on site access and the orientation of panels on a building, between 3,000 to 4,500 square

feet of wall area can be installed each day.







