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CONCRETE COLUMN OR
WALL -~ SEE PLANS AND DETALS

EXTEND VERTICAL
REINFORCING INTO
CAISSON (10°-0" MIN.)
(EVERY OTHER VERT)

— SUAB ON GRADE
. SEE PLANS AND DETALS

.

#6 A1 6" 0.C. THROUGH
COLUMNS -~ EWEF -
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VI RN X 3 QuueTens CAISSONS ik =30Kk/s0. T

TES-§4 AT 187

caissoN | PSHAF MARK] SIZE @ | VERT.REINF. TIES DOWELS
length=3 X DIA.

TOP/BEDROCK

AN - 48" i

3 = 54” 9—#10 #4@18” 0.C.
42" 3918" 0.C.

9—#11 3@18" 0.C.

4@18” 0.C. |4—#8 X 8'-0
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GHT WELLS - U.N.O.

(CONT.) POURSTOP

COMPOSITE SLAB
(SEE PLAN)

‘ TOP/SLAB

NOTE:

E.O.S. VARIES @ GIRDERS
& COL. TIES - VERIFY W/
ARCH. & STRUCT. DWGS.
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Architectural Breadth

* Determine effects on floor plans




Presentation Outline

Introduction
Existing Structure
Thesis Goals

Structural Depth
Architectural Breadth

Construction Management Breadth
Conclusion

Questions & Comments

Initial Column Layout

Structural Depth

Design Process

1.
2.
3.

Initial Plan Layout
Gravity System Design
Lateral System Design












. Girder Type A
- Girder Type B
. Girder Type C

. Girder Type D
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10 ksi to 7 ksi Transition

24" x 24" Columns Begin
30" x 30" Columns Beg
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ETABS Model

¥ | ! o

Presentation Outline

Structural Depth

Introduction

Existing Structure
Thesis Goals

ETABS Model Results
Period of Vibration:

* Mode 1=3.37

* Mode 2=2.65

e Mode3=2.34
e Cu*Ta=2.1
*  Building Weight = 103700 kips
* Seismic Base Shear = 2390 kips
Wind Base Shear N/S = 2814 kips
Wind Base Shear E/W = 795 kips

Architectural Breadth

Construction Management Breadth
Conclusion

Questions & Comments
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Presentation Outline

Maximum Lateral Displacement in Y Direction (North South) due to wind load

Introduction
Existing Structure
Thesis Goals

Architectural Breadth

Construction Management Breadth
Conclusion

Questions & Comments

Floor | Total Story | Allowable | Allowable
Floor | Height | Height | Displacement | Drift | Displacement Story
Level (ft) (ft) (in) (im) (in) L/400 Drift (in)
Main
Roof 23 319.0 0.2 9.57 0.375

23 125 306.5 5.73 0.24 9.195 0.345
22 11.5 295.0 549 0.24 8.85 0.345
21 11.5 2835 5.25 0.27 8.505 0.345
20 11.5 2720 498 0.3 8.16 0.345
19 11.5 260.5 4.68 0.33 7.815 0.345
18 11.5 2490 435 0.35 7.47 0.345
17 11.5 237.5 4.00 0.37 7.125 0.345
16 11.5 226.0 3.63 0.38 6.78 0.345
15 11.5 2145 32 0.33 6.435 0.345
14 11.5 203.0 292 022 6.09 0.45
13 15 188.0 270 0.3 5.64 ) 43
12 145 1735 240 028 5205 0435
11 145 159.0 212 027 477 ) 40
10 135 1455 1.85 0.25 4 365 0405
9 13.5 132.0 1.60 0.24 3.96 ) 40
8 135 118.5 1.36 023 3.555 0.405
7 13.5 105.0 1.13 0.22 3.15 )40
6 135 915 0.91 0.2 2.745 0.405
5 13.5 78.0 0.71 0.19 2.34 ) 40
4 135 64.5 0.52 0.16 1.935 0.405
3 135 51.0 0.36 0.14 1.53 0.4
2mezz 135 37.5 0.22 0.11 1.125 0.405
2 13.5 240 0.11 0.076 0.72 0.345
Imezz 11.5 125 0.034 0.034 0.37 0.375
Ground | 125 0. 0.00 0 0 0

Structural Depth

Lateral System Deflections

Wind Controlled in North/South

Seismic Controlled in East/West

Max Allowable Deflection of 9.57” from wind loads
h/400

Max Allowable Seismic Story Drift from equation
0.015h,,

* North/South Deflection Due to Wind = 5.93”

* East/West Deflection Due to Seismic = 2.56”
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Cost Comparison

m $16,008,174 | $3,610,772 | $19,618,946
$16,599,099 | $5062,030 | $21,661,129

16 Days per Floor
*  Approx.: 400 Days Total




Questions & Comments
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Professor M. Kevin Parfitt

Professor Robert Holland
The entire AE faculty and staff
The AE Class of 2011
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1510 s
1505
23903 kips

18765276
17669646
16681385
15712393
14763053
13833772
12924983
12037151
11170772
10326379
14553841
12965929
11490576
10076246
8816676
7614824
6473545
5396174
4386669
3449836
2591692
1820075
935356
585348
179023

0

| | sses0s

| SeismicUseGrowp | | m | |
| SiteClass | | D | Provided |
Seismuc Design Category -“

-
| Site Coefficient | F. | 16 | Tablel1.4] |
00000 | F | 2328 | table1142 |

Soil Modified Acceleration  Sus |

|
ps | 0
on Spectral Response ted
Response Modification Coefficient 5
] 5.5
02
| 319 |
Table 12.8-2

Period Upper Linut Coefficient Table 12.8-1

Long Period Transition Period Figure 22-12

STorte. WOLAYE.
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Wwa 18T700 Kis

con/ (RIT)
C—g A Min [’ ’ / I)
ses /{T{®/ 1Y)

Seyve T / (7-'.'-" {‘V,/T\J‘l'

Cortd (Dg-)
Tas Cihg,

o/ 5.5 /1a8) = o.04q
02188 /r (_).'.""{5‘5-/:-75} = 0.0)30
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North/South
East/West

Moment
kzor Windward | Windward | Windward | Leeward Height | kzor Windward | Windward | Windward | Leeward
kh ; ;; ;; ; ; ;; ! -t Story ft q : p (kips p

5796.52 5 -7711.17 1032.57

Building Portion A

Building Portion 4

2507.65 -2351.79 372.42

Cate gory -_
-
B

.85

633893 38 -771L.17 2 2070.09 2729.22 -2351L.79 746.86

65929.32 -7711.17 363115 297140 -2351.79 1316.78
736297 -7711.17 5114.63 314694 -2351.79 1862.72

7699.99 . -7711.17 6636.27 328215 -2351.79 242344

Importance Factor
| Exposure Category |- |

Directionality
Factor Kg |0
aphic Factor
Intensity of
Turbulence

803475 -7711.17 8202.10 3417.56 -2351.79 3001.92

8297.13 -7711.17 9806.10 3522.74 -2351.79 3595.78

8530.75 -7711.17 11428.67 3616.33 -2351.79 4196.74

873744 5 771117 1307417 3699.01 -2351.79 4806.82

8943.56 -7711.17 1474754 3781.94 -2351.79 542821

9132.28 -7711.17 16449.70 3857.84 -235179 6061.37

9295.99 -7711.17 1884112 392344 -2351.79 6949.13

947148 -7711.17 21503.25 3994.06 -2351.79 7937.87

-7711.17 2392989 4054.39 -2351.7% 8841.06

Integral Length of

EBuilding Portion B

Scale of Turbulence

Background
Response Factor Q 0.7766

Gust Effect Factor 0.823
+/-0.]
B eSSUre .5

2 2139.39 32. 2
9767.96 771117 23396.16 14.00 : 21393 3284 6687.25

15.00 9878.22 X -7711.17 . 2162632 15.00 2161.05 . 17.90 3839.58

1600 | 226 9988.37 7.12 771117 2292898 LS00 228 218253 18.03 207367

17.00 . 10098.42 o -7711.17 ¥ 24246.07 17.00 220471 : 1815 131076

(08231 |

| Windward Pressure [C, [08 |
| Leeward Pressure_|c, |05 |

18.00 249, 222667 18.28 4550.88
18.00 249, 28 10208.37 .38 -7711.17 25577.59

19.00 224586 o 18.39 4791.88
19.00 10305.32 3 -7711.17 3 2691384
20,00 272, 2264.86 18.50 3033.28
20.00 272, 10400.97 L5 -7711.17 28252.59
21.00 2283.92 o 18.61 527711
21.00 10496.55 . -7711.17 3 29602.95
22.00 2303.04 18.72 3523.56
22.00 295. 10592.07 L6 -7711.17 30965.85

23.00 232047 19.65 6022.68
23.00 10679.54 2 771117 33743544
Roof Main 2338.01 29.24 9327.67
Roof Main 31%. 37 10767.90 95. -7711.17 5222848
Roof High . o 18.98 6491.15

511 123470.60

Roof High . . . 10930.35 : 771117




