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Shanghal Examples

1.- Shanghai Jinmao Plaza
2.- Thermal Analysis of Shanghal South Station
3.- Shanghai Pudong 21-Century Center Plaza
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1.- Shanghal Jinmao Plaza
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Figure 1 - Structural System Elevation and Framing Plans
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Shanghail Jinmao Plaza

Status: built
Construction Dates

Started:

Finished:
Floor Count:
Basement Floors:
Floors to Floor:
Floor Area:
Cubical Space:
Units/rooms:

1993

1998

88

3
4.00 m
278,707 m2
1,114,828 m3
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Figure 2 - Tower Foundation Systems
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Shanghail Jinmao Plaza

e Currently the People's Republic of China's tallest
building, with 88 floors and the world's fifth tallest
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Shanghail Jinmao Plaza
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2 Internationa

Name: Union Sqguare Phase 7 Hujiahui Tower Jin Mao Tower Criental Pearl Tower Marth Bund Tower
Finance Centre
City: Hong Kong HIK Shanghai SH  Hong Kong HK Shanghai SH Shanghai SH Shanghai SH
Country: China China China China China China
IMustrator: SPE Sherrman Sham Cliff Tan Cliff Tan Maleig from France Rick Ruiz
Status: caonstruction proposed built built built proposed
Finished: 2007 2003 1993 1954
Flaors: 102 92 90 85 14 72
Use: mixed use office office mixed use communication office
Antenna: 4158 m 467.9m
Spire: 460 m 4138 m 4205 m

Roof: 474 m 4069 m 388 m
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Shanghail Jinmao Plaza

The static, harmonic and seismic analyses of it were
done using Civil with AN




420.5m
366.0 m
340.1 m

Civil

Shanghail Jinmao Plaza

HEIGHTS
Observation deck

Spire:
Top floor:

© SOM / Hedrich-Blessing Photography
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Shanghail Jinmao Plaza
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View from the 88t and lowest floor
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Civil

Shanghail Jinmao Plaza
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2.- Shanghai
South Station
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GEOMETRIC CHARACTERISTICS

> Diameter = 270 m.
> Height = 47 m.
> Weight = 6000 T.

» Maximum span =
150 m.

> Surface = 56000
m?2
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STRUCTURAL CHARACTERISTICS
> The structure is supported by 18 steel

branche shaped beams relying on 3
columns each.

> Polycarbonate and , e T et
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STRUCTURAL CHARACTERISTICS
> Each of the 18 main beams to form three
Y’s.
> Shipbuilding techniques applied to civil
structures
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STRUCTURAL CHARACTERISTICS
> Perimetral columns form part of the facade
(above).

» Columns are reinforced by two ties 100 mm.
in diameter.

> Ties are connected to the main roof beams
using yokes of cast steel.
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STRESS EVOLUTION DUE TO HEAT

> Material properties can be set to change with
temperature.

' ANSYS
SSSSSSSSSS

STEP=1

t =20 s.
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STRESS EVOLUTION DUE TO HEAT

’ ANSYS
LINE STRE&E

STEP=3 Tt Loehoa
SUE =1 td1-47
TIME=115

1z 1z

MIN =-.426E+07

ELEM=7437
Makl =-17zZ3240
ELEM="7707

A AN

- HIEEHT - HIOEHOT - EEREHOT - 1TTE+0T B TTTIE!
- d4IE0T - 32TEHOT - EROEHDY - 1EdE4+07 -17240
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STRESS EVOLUTION DUE TO HEAT

' ANSYS
LINE STREZS

STEP=5 1 zho4
SUE =1 O:43:35
TIME=2&0

1z 12

HMIN =-_L517E+07
ELEM=7457
Mi =-171378
ELEM=204%

t =280 s.

A AN

- SLTE#NT - #IEEHNT - ESEHNT - . l4dE407 -TERELE
- 4ELE+DT - 4ROEHDT - E2AEH0Y - LESE407 -17137%
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STRESS EVOLUTION DUE TO HEAT

' ANSYS
LINE STRESS

STEP=7 D1 zoog
SUE =1 10:44:12
TIME=50S

bk 1z

MIN =-_E5E323E+07
ELEM=7437
Mi =-1626Z8

ELEM=204Z

t =505 s.

A

- BRIEHT - BT - EITEHOT - L31E+07 -T4a057
- 4H1E+07 - 3ESE+OT - E4IE+HT - 123E+07 -1RE6ES
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STRESS EVOLUTION DUE TO HEAT

' ANSYS
LINE STREZS

STEP=9 1 zhod
SUE =1 O:45:00
TIME=355

1z 12
MIN =-.E73E+07
ELEM=7437
MAX =-160776
ELEM=8047

t =955 s.
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A AN

- STIEHNT - #49E407 - HESEHNT - EhEEHNT BREETTS
- SLIE+7 - AETEHDY - EE4EHDT - 140E+07 -16077E
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STRESS EVOLUTION DUE TO HEAT

' ANSYS
LINE STREZS

STEP=11 L zoo4
SUE =1 td4E5:E3
TIME=1800

bk 1z
MIN =-.608E+07
ELEM=7437

MAX =-158023
ELEM=804%

t =4800 s.
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3.- Shanghal Pudong
21th Century Center Plaza
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This Building has:

- 3 floors
underground

- 48 floors
overground with

transition layer in -
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Seismic Analysis:

- Modal-Spectrum analysis (global and each floor)
- Time-history non linear analysis

- Soil-structure interaction
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Shanghai Pudong 21-Century center Plaza
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Vertical stress distribution in transition
layer under vertical loadings
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Vertical stress distribution in
transition layer under horizontal
loadings
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Shanghal Pudong

21th Century Center Plaza




