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ABSTRACT

Keywords: Taipei 101, Megastructural design, High performance steel, 

High performance concrete, Tuned mass damper 

The Taipei 101 project is a joint development by the government and 

the private sectors. 

The construction of the base structure of the Taipei 101 project was 

completed in October of 2003 and then potentially became the world’s

tallest building. The research program is intended to keep a record of all 

the features of the structural design and to be used as a reference for the 

design of the future tall buildings. 

The key architectural and structural design information and structural 

design related issues and their solutions were collected. The results from 

numerical analyses as well as code conformance, and the comments by

the structural review committee are also included in the report. 

The innovations implemented in the design and conclusions by the 

design team are also stated. 
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2.1

( 85 )

A. (Scheme A) 

(1)

n 394.80 Hp 32.95

x 5.6600 (DYN.) y 5.7400 (DYN.)

x 1.0000 y 1.0000

0.2300
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T 198176.30 t

x 10464.9 t 
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(2)

Zd mx 1.5525m/sec
2
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2

x 7693.97 t y 7651.96 t 
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Zdx 2.1116m/sec
2
 Zdy 2.1232m/sec

2

(3)

'x 0.5830 'y 0.5749
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'x 5905.61 t 'y 5823.30 t 

(4)

Zd mx 1.3524m/sec
2

(Zd)my 1.3524m/sec
2
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2
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2
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2

(3)

'x 0.5584 'y 0.5603
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(4)

Zd my 1.3524m/sec
2

Zd my 1.3524m/sec
2

x 7192.29 t y 7243.32 t 
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2
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2
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RL1
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)fa2(DaAa
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A. (Scheme A) 

(1)

T(x) 5.66 T(y) 5.74 T(z) 3.09

B

I 1.10

V10(C) 42.50m/sec

(2)

x 11979 t 

y 11977 t 

(3)

x 9900.0 t 

y 9898.3 t 

B. (Scheme B) 

(1)

T(x) 5.91 T(y) 5.89 T(z) 4.82

B

I 1.10

V10(C) 42.50m/sec
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(2)

x 11959 t 

y 11960 t 
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A2-1 24,221.11 24,221.11 0.00 0.00 0.00 0.00 3,923.53 0.00 0.00 0

A2-2 22,551.66 22,551.66 0.00 0.00 0.00 0.00 1,771.23 0.00 1,669.45 0

B3F A2-3 23,087.39 23,087.39 0.00 0.00 0.00 0.00 2,634.60 0.00 1,133.72 0

A2-4 23,703.95 23,703.95 0.00 0.00 0.00 0.00 1,795.27 0.00 517.16 0

A2-5 22,509.60 22,448.60 -61.00 16,753.33 15,697.92 -1,055.41 1,309.10 1,946.10 640.00 1 ( , ),

A2-6 14,480.10 14,587.15 107.05 12,921.90 12,668.83 -253.07 99.61 1,498.29 443.10 1 ( , ),

2F A2-7 11,708.60 11,717.90 9.30 10437.70 9,543.30 -894.40 104.90 1,171.40 864.10 1 ( , ),

A2-8 11,047.00 11,026.00 -21.00 9850.30 9,842.20 -8.10 81.20 1,108.80 1,367.60 1 ( , ),

A2-9 12,991.90 12,983.00 -8.90 11632.8 11,533.00 -99.80 151.70 1,298.80 1,555.00 2 ( , ),

A2-12 3,202.01 3,199.19 -2.82 738.24 725.73 -12.51 1,752.45 8.24 204.95 0 ,

A2-13 470.03 474.22 4.19 0 0.00 0.00 0.00 0.00 2,855.76 0

A2-14 3,256.53 3,256.53 0.00 2,955.51 2,931.94 -23.57 5.81 318.78 0.00 3

10F A2-15 3,184.01 3,184.01 0.00 2,890.23 2,861.30 -28.93 5.81 316.90 0.00 3

A2-16 3,112.19 3,112.19 0.00 2,822.37 2,795.48 -26.89 5.81 310.90 0.00 3

A2-17 3,041.30 3,041.30 0.00 2,757.93 2,731.08 -26.85 5.81 310.90 0.00 3

13F A2-18 2,971.23 2,971.23 0.00 2,694.23 2,668.30 -25.93 5.81 310.90 0.00 3

A2-19 2,901.87 2,901.87 0.00 2,605.01 2,605.87 0.86 5.81 310.90 0.00 3

A2-19 2,833.43 2,833.43 0.00 2,543.42 2,544.28 0.86 5.81 310.84 0.00 3

A2-20 2,765.71 2,765.71 0.00 2,482.47 2,483.33 0.86 5.81 310.90 0.00 3

17F A2-20 2,089.59 2,088.74 -0.85 566.59 565.74 -0.85 881.75 77.77 610.06 0 ,

A2-21 410.52 408.91 -1.61 0.00 0.00 0.00 0.00 0.00 2,223.90 0

A2-21 2,567.65 2,567.65 0.00 2,327.37 2,305.07 -22.30 5.81 257.65 0.00 2

20F A2-22 2,503.30 2,503.30 0.00 2,268.92 2,247.16 -21.76 5.81 257.65 0.00 2

A2-22 2,439.67 2,439.67 0.00 2,211.09 2,189.89 -21.20 5.81 257.65 0.00 2

A2-23 2,376.95 2,376.95 0.00 2,146.00 2,133.44 -12.56 5.81 246.56 0.00 2

23F A2-23 2,314.96 2,314.96 0.00 2,059.51 2,034.35 -25.16 49.11 246.56 0.00 2

24F A2-24 2,307.43 2,307.43 0.00 2,025.60 2,027.58 1.98 49.11 246.56 0.00 2

A2-24 1,327.60 1,091.34 -236.26 567.05 331.38 -235.67 296.50 0.00 1,102.18 0 ,

A2-25 372.06 372.76 0.70 0.00 0.00 0.00 0.00 0.00 2,043.65 0

27F A2-25 2,291.24 2,291.24 0.00 2,268.06 2,061.94 -206.12 5.81 223.49 0.00 2

A2-26 2,212.61 2,212.61 0.00 1,996.60 1,985.54 -11.06 5.81 223.49 0.00 2

A2-26 2,281.42 2,281.42 0.00 2,059.15 2,047.47 -11.68 5.81 246.12 0.00 2

30F A2-27 2,351.25 2,351.25 0.00 2,122.62 2,110.32 -12.30 5.81 246.12 0.00 2

31F A2-27 2,422.10 2,422.10 0.00 2,187.03 2,174.08 -12.95 5.81 246.12 0.00 2

A2-28 2,494.07 2,494.07 0.00 2,252.48 2,242.14 -10.34 5.81 246.12 0.00 2

A2-28 2,566.96 2,566.96 0.00 2,219.08 2,227.85 8.77 82.31 287.70 0.00 2

34F A2-29 1,642.60 1,643.73 1.13 749.10 0.00 -749.10 988.12 0.00 725.58 0 ,

A2-29 2,144.73 2,144.73 0.00 1,940.96 1,924.54 -16.42 5.72 240.36 0.00 1 ( , ), ( )

A2-30 1,056.30 1,899.05 842.75 948.05 1,703.39 755.34 5.76 271.65 313.47 3 ( ),

37F A2-30 2,281.42 2,281.42 0.00 2,068.06 2,047.46 -20.60 5.81 257.91 0.00 2

38F A2-31 2,351.25 2,351.25 0.00 2,081.20 2,110.31 29.11 5.81 257.91 0.00 2

A2-31 2,422.10 2,422.10 0.00 2,145.61 2,114.40 -31.21 65.49 257.91 0.00 2

A2-32 2,494.07 2,494.07 0.00 2,253.39 2,179.17 -74.22 65.49 257.91 0.00 2

41F A2-32 793.94 2,566.96 1,773.02 699.12 2,304.45 1,605.33 5.81 257.91 0.00 2

A2-33 2,369.31 2,369.31 0.00 749.10 0.00 -749.10 1,703.35 0.00 0.00 0 ,

A2-33 2,144.73 2,103.81 -40.92 1,935.80 1,866.95 -68.85 5.78 259.55 40.92 2

44F A2-34 2,212.61 2,171.60 -41.01 1,997.51 1,948.66 -48.85 5.78 259.55 40.92 2

A2-34 2,281.42 2,240.41 -41.01 2,060.05 2,010.59 -49.46 5.78 259.55 40.92 2

A2-35 2,351.25 2,310.43 -40.82 2,123.53 2,073.61 -49.92 5.78 259.55 40.92 2

47F A2-35 2,422.10 2,381.28 -40.82 2,187.94 2,137.37 -50.57 5.78 259.55 40.92 2

48F A2-36 2,494.07 2,453.15 -40.92 2,253.39 2,202.06 -51.33 5.78 259.55 40.92 2

A2-36 348.19 2,526.04 2,177.85 0.00 2,267.66 2,267.66 5.78 259.55 40.92 2

A2-37 1,600.21 1,565.59 -34.62 618.92 0.00 -618.92 833.93 0.00 803.72 0 ,

276,733.91 281,013.44 4,279.53 152,721.72 151,607.76 -1,113.96 18,949.73 17,857.72 23,300.14 90

( 1/2 )

351.7 0

12,576.48m
2
*630%*1/3=26,410.61m

2

24,221.11m
2
>15,136.77m

2
 (OK)

30277m
2
*50%=15138.5m

2

15136.77m
2

A2-6

190,745.1m
2
+26,410.61m2 +(10,846.36-126.68)m

2
=227,875.39m

2

24,826.46m
2
-227,875.39m

2
( )*10%=2,038.92m

2
( )

5,502+5,502+8,326+8,372+6+2,563+6=30,277(m
2
)

30,278.35m
2
( ), 30,277m

2
( )

15136.77m
2
/30277m

2
*100%=49.99%

A2-11

31, 31-1, 34, 34-1, 37-33, 37-34, 37-35 7

6.463158.9 -40.63517.01 3517.01 0 3199.5

5F A2-10

( )( )

 H=60M=26,700,000

26,700,000 +373,990.17m
2
*15,200 /m

2
=570,9982,584

30277m
2
-15136.77m

2
=15140.23m

2

30,277m
2
*630%=190,745.1m

2

12,576.48m
2
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51F A2-37 2,144.73 2,103.81 -40.92 1,900.60 1,866.95 -33.65 5.78 259.55 40.92 2

52F A2-38 2,212.61 2,171.60 -41.01 1,962.30 1,948.66 -13.64 5.78 259.55 40.92 2

53F A2-38 2,281.42 2,240.41 -41.01 2,059.97 2,010.59 -49.38 5.78 237.00 40.92 2

54F A2-39 2,351.25 2,310.43 -40.82 2,123.45 2,073.61 -49.84 5.78 244.00 40.92 2

55F A2-39 2,422.10 2,381.28 -40.82 2,187.86 2,137.37 -50.49 5.78 251.07 40.92 2

56F A2-40 2,494.07 2,453.15 -40.92 2,253.31 2,202.06 -51.25 5.78 245.34 40.92 2

57F A2-40 309.45 2,566.96 2,257.51 0.00 2,304.48 2,304.48 5.78 268.41 0.00 2

58F A2-41 1,692.51 1,693.98 1.47 779.54 0.00 -779.54 1,038.94 0.00 675.33 0

59F A2-41 2,144.73 2,144.73 0.00 1,939.78 1,924.48 -15.30 5.78 235.27 0.00 1 ( , ), ( )

60F A2-42 1,060.86 1,911.10 850.24 927.50 1,702.79 775.29 47.95 259.52 301.41 3

61F A2-42 2,281.42 2,281.33 -0.09 2,030.91 2,005.25 -25.66 47.95 258.09 0.00 2

62F A2-43 2,351.25 2,351.35 0.10 2,074.36 2,110.44 36.08 5.78 248.30 0.00 2

63F A2-43 2,422.10 2,422.20 0.10 2,194.36 2,117.28 -77.08 62.70 257.05 0.00 2

64F A2-44 2,494.07 2,494.07 0.00 2,253.35 2,181.96 -71.39 62.70 262.15 0.00 2

65F A2-44 311.90 2,566.96 2,255.06 0.00 2,304.48 2,304.48 5.78 257.05 0.00 2

66F A2-45 1,587.57 1,684.79 97.22 749.10 0.00 -749.10 1,086.25 0.00 684.52 0

67F A2-45 2,144.73 2,110.15 -34.58 1,935.74 1,893.38 -42.36 5.78 233.23 34.58 2

68F A2-46 2,212.61 2,177.94 -34.67 1,997.35 1,954.39 -42.96 5.78 233.23 34.58 2

69F A2-46 2,281.42 2,246.75 -34.67 2,059.90 2,016.31 -43.59 5.78 255.98 34.58 2

70F A2-47 2,351.25 2,316.77 -34.48 2,123.38 2,079.31 -44.07 5.78 255.98 34.58 2

71F A2-47 2,422.10 2,410.07 -12.03 2,187.89 2,163.28 -24.61 5.78 255.28 12.13 2

72F A2-48 2,494.07 2,481.94 -12.13 2,253.25 2,227.97 -25.28 5.78 277.86 12.13 2

73F A2-48 326.43 2,554.83 2,228.40 0.00 2,293.57 2,293.57 5.78 277.86 12.13 2

74F A2-49 1,753.94 1,784.07 30.13 682.93 0.00 -682.93 1,138.80 0.00 585.24 0

75F A2-49 2,144.73 2,132.60 -12.13 1,901.23 1,871.11 -30.12 48.23 254.07 12.13 2

76F A2-50 2,212.61 2,200.48 -12.13 1,960.31 1,932.20 -28.11 48.23 254.07 12.13 2

77F A2-50 2,281.42 2,269.29 -12.13 2,059.88 2,036.56 -23.32 5.80 255.34 12.13 2

78F A2-51 2,351.25 2,339.12 -12.13 2,123.39 2,099.41 -23.98 5.80 255.34 12.13 2

79F A2-51 2,422.10 2,409.97 -12.13 2,187.78 2,163.17 -24.61 5.80 255.34 12.13 2

80F A2-52 2,494.07 2,481.94 -12.13 2,278.56 2,227.95 -50.61 5.80 255.34 12.13 2

81F A2-52 279.17 2,512.56 2,233.39 0.00 2,255.50 2,255.50 5.80 255.90 54.40 2

82F A2-53 1,444.67 1,485.98 41.31 298.93 0.00 -298.93 759.99 0.00 883.33 0

83F A2-53 2,144.73 2,132.60 -12.13 1,936.26 1,913.54 -22.72 5.80 255.34 12.13 2

84F A2-54 2,212.61 2,200.48 -12.13 1,473.46 1,974.63 501.17 5.80 255.34 12.13 2

85F A2-54 2,281.42 2,178.81 -102.61 2,065.91 1,960.93 -104.98 0.00 240.02 102.61 2 (

86F A2-55 2,332.89 2,351.25 18.36 2,107.41 2,073.67 -33.74 42.46 330.35 0.00 2

87F A2-55 340.77 602.84 262.07 256.16 511.34 255.18 31.22 163.58 1,819.26 0

88F A2-56 1,140.71 2,420.44 1,279.73 1,045.44 2,178.40 1,132.96 0.00 289.90 74.04 2

89F A2-56 1,984.17 2,508.74 524.57 1,859.68 2,424.52 564.84 0.00 84.22 58.22 1

90F A2-57 1,810.98 1,747.80 -63.18 576.92 350.66 -226.26 950.47 0.00 108.32 0

91F A2-57 538.32 466.25 -72.07 464.16 420.00 -44.16 32.12 14.13 157.99 1

92F A2-58 48.45 286.85 238.40 0.00 173.51 173.51 84.76 28.58 362.82 0

93F A2-58 618.36 458.82 -159.54 504.52 193.09 -311.43 226.21 39.52 216.37 0

94F A2-59 151.68 211.93 60.25 80.64 163.08 82.44 28.92 19.93 229.29 1

95F A2-59 188.79 190.44 1.65 171.63 182.44 10.81 0.00 8.00 0.00 1

96F A2-60 205.06 199.51 -5.55 186.43 190.57 4.14 0.00 8.94 7.57 1

97F A2-60 234.09 236.17 2.08 212.81 227.23 14.42 0.00 8.94 0.00 1

98F A2-61 265.36 267.19 1.83 241.24 258.27 17.03 0.00 8.92 0.00 1

99F A2-61 303.10 300.12 -2.98 275.58 291.20 15.62 0.00 8.92 0.00 1

100F A2-62 333.43 334.96 1.53 303.13 326.04 22.91 0.00 8.92 0.00 1

101F A2-62 286.62 313.29 26.67 260.57 304.37 43.80 0.00 8.92 0.00 1

R1F A2-11 1,845.39 1,875.63 30.24 0.00 0.00 0.00 0.00 11.03 0.00 0

81,445.54 92,976.73 11,531.19 65,508.86 74,222.00 8,713.14 5,876.73 8,910.67 6,837.99 76

358,179.45 373,990.17 15,810.72 218,230.58 225,829.76 7,599.18 24,826.46 26,768.39 30,138.13 166

658

22

31

316

2443

900

2931

936 , 924

114 , 2931

(658+31+316+2443)*85%=2931

22998.94/35=657.11

2148.08/100=21.48

4000/100=40;6000/120=50

12998.94/150=86.65 87

170995.86/70=2442.80

6000/200=30;160995.86/250=643.98 644

,

(B1F)7168.23+(1F)10720.23+(2F)10030.19+(4F)3527.52+

, , , =22998.94+2148.08+31575.37=56722.39

4000 ~6000 :3 ;6000 :(56722.39-6000)/6000=8.45 9

227,718.25-22,998.94-2,148.08-31,575.37=170,995.86

(B1F)9314.13+(1F)598.5+(2F)175.71+(3F)22.07+(4F)9455.48

(177+22+151+708)*85%=900

+(86F)1469.40+(88F)1793.65+(89F)170=22998.94

:2 A2-6

+(35F)64.6+(59F)64.6=31575.37

2148.08 (5F)

177
:1,862 A2-4 >900  (OK)

:3,045 A2-4 >2931  (OK)

:3 A2-4

:21 A2-4

151

A22 , ( )

30M

708
2000/100=20;2000/150=13.3 14

,
31575.37/100=315.75

2000/100=20;2000/150=13.3 14

6000/200=30;21575.37/250=86.30 87

2148.08/70=30.67

3+9+3+8=23

=170995.86

10000 ~20000 :3 ;20000 :(170995.86-20000)/20000=7.55 8
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(Mega

Structure) 8

(Mega-beam) ,

11 SRC

3.2.1

101 6

3.1 3.2

16 95F

4 95F

94F 99F 10,000 psi

2 (Mega-column) 90

26F 1.2m x 2.6m 1.2m x 1.6m 1.4m x 

1.4m 1.6m x 1.6m 27F

H900x400 H1000x500 H Sloping Column

62 10,000psi

3..3

X Y

60

Outrigger (Belt Truss)

8 B5

90 2.4m  3m

3.2.2

3.2.2.1
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fc’

ACI318-95

1m 1m 1m Box Test

Mock Up Test

psi

90

1F

1F-8F 28

6000

250 /m
3

BF 300 /m
3

+

450 10
-6

m/m

B5F

RC

1F

28 4000 450 10
-6

m/m

28 4000

90 10,000

+

mock-up test 

5

300 10
-6

m/m(90 )
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60 250±20mm 60

600±100 mm

U

* 220±20mm RC

3.2.2.2

,

#6( ) CNS560,A2006 SD42W

fy 4200 kg/cm
2

5460 kg/cm
2

#5( ) CNS560,A2006 SD28

fy 2800 kg/cm
2

3.2.2.3

:

*

A572 Gr.

50
fy 3520 kg/cm

2
fu 4550 kg/cm

2
— —

0.85(

40mm)

0.8(

>40mm)

H

SM570M

(

)

0.85

50mm

SM570M

5200 kg/cm
2

fy

4200 kg/cm
2

7300 kg/cm
2

fu

5800 kg/cm
2

0.85
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A572 Gr.

50
fy 3520 kg/cm

2
4550 kg/cm

2
—

H

SN490B

SN490C

12~40mm( )

4500 kg/cm
2

fy

3300kg/cm
2

40~100mm( )

4200 kg/cm
2

fy

3000 kg/cm
2

6200 kg/cm
2

fu

5000 kg/cm
2

0.8

—

*

3.2.3

3.2.3.1

22.25~22.95m 3.0~4.7m

90

6,000psi 380 150 23.3m

(15~33m) 167  200

15.5m(5-28m) 1.2m

B1 FL

3.2.3.2

3W DECK

40-50cm 20cm 13.5cm

UL 2

30cm 40cm

3.2.3.3
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70 70 cm

1F( ) ASTM

A572 Gr.50 , SM570M

CNS SM570

3.2.3.4

H 10.5m V V

6m

87-92

(VIO)

3.2.3.5

4 16

25 4.4 8.4

25

5 10

25 8
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2.4m 3.0m

6 1.6m 2.0m 200mm

70mm 50mm

5mm 9

26F H 62

SM570M CNS SM570

SN490C

SRC B2 H350X350~H550X550

B1 SRC

4,000psi
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3.3.1

LEVEL

B5 Typical 30( ) 0.72 0.816 0.5

B3-B4 Typical 40 0.96 1.085 0.5

B2 Typical  30

0.96

Typical

0.72 1.225 0.5

Indoor

Outdoor 0.887 1.337 1.0

w/ plants 0.887 2.417 1.0

Office 13.5

Lobby 0.327 0.487 0.5

Pool 20 0.483 0.64 0.5

Office

Lobby 0.327 0.3

87F,89F Restaurant GENCORE 13.5

Lobby TYPE 0.327 0.3

Top of Mechanical Office

Lobby

 Mechanical floor RC Path 20

7F,8F,17F,18F,25F,26F,34F,42F,50F,

58F,66F,74F,82F, 90F,91F~101F
Lobby 20

Roof Typical 3W

CURTAIN WALL GLASS t/m
2

STONE t/m
2

INTERIOR DRY WALL t/m
2

LOBBY t/m
2

6F,10F~16F,20F~24F,28F~33F,36F~41F,44F~49F,52F

~57F,60F~65F,68F~73F,76F~81F,84F~86F,88F

GENCORE

TYPE
13.5

3W 20

3W

GENCORE

TYPE
2F-5F

B1 30

1F 3W 40
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3.3.2

P 30

Mode

model:020829E2

Mode

3.3.3

RWDI 3.4 100

30 CQC

1.
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2.

3.

4.

5.

6.

S

7. “

”

2001.

8.  “

101 ”

2003.
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 40

2-9F

10-15F

3.1a



3.1b

25-26F

16-24F
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28+8n

27+8n

3.2a
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29+8n

30+8n

3.2b
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31+8n

32+8n

3.2c
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33+8n

34+8n

3.2d
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3.3a

 46



3.3b
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6
0
0
0

0

EL. 508m

 48
3.3c



3.4 100
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101

4.1

PGA

;

4.2

PGA ; ( )

(UHRS) 5%

:

TT

T

TT

T

g

Sa

64.1057.8

64.114.00.3

14.004.0824.16

04.00.1

2

877.0

; 4.1

101

1 (ZI/4.5)

50



4.2 475

Z=0.23g 0.23x1.25/4.5=0.064g

2 100

4.2

100 0.13g 1F

17,300 tons 4.3

3 950 DRAIN 2D+ 

2.5 4.1

0.39g
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;

PGA gal T

1 1986/11/15 50.09 42.381 0.02 V

2 1986/11/15 96.30 42.381 0.02 L

3 1986/11/15 78.89 42.381 0.02 T

4 1986/11/15 49.31 41.601 0.02 V

5 1986/11/15 98.75 41.601 0.02 L

6 1986/11/15 77.82 41.601 0.02 T

7 1994/6/5 40.68 68.956 0.004 N S

8 1994/6/5 53.66 68.956 0.004 N S

9 1995/6/5 97.38 76.956 0.004 W-E

10 1995/6/5 96.66 76.956 0.004 W E

11 1995/2/23 21.36 56.956 0.004 N S

12 1995/2/23 19.86 56.956 0.004 W-E

13 1995/6/25 50.30 65.996 0.004 N S

14 1995/6/25 61.72 65.996 0.004 W E

15 1996/3/5 23.92 57.996 0.004 N S

16 1996/3/5 24.46 57.996 0.004 W E

17 1996/3/5 46.90 63.996 0.004 N-S

18 1996/3/5 37.56 63.996 0.004 W-E

19 980.00 42.440 0.02 L

20 980.00 42.420 0.02 T
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1. (ZI/4.5)

CQC 30 4.1

4.2

4.1/1000 5/1000

2. 100 CQC

30 AISC LRFD

1.0E 4.3

4.4

285

=191 gal

3. DRAIN 2D+

950

2.5

0.005rad

0.0248rad 0.03rad

2500

PGA=478 gal

A: 1986/11/15 (T) 30

B: 1996/03/05 W-E

C: L

4.5 88 101 448m

DRAIN2D+ 4.4~ 4-12 3
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PGA 195gal 390gal 500gal

100 950 2500

4.1 (CQC) ;tons
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4.2 (CQC) :m
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4.3 100 (CQC) :tons
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4.4 100 (CQC) :m
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4.5 DRAIN 2D+

A( ) B( ) C( )

195gal 390gal 500gal 195gal 390gal 500gal 195gal 390gal 500gal

rad

0.00641

86FL

0.024821

83FL

0.03481

86FL

0.00618

86FL

0.02043

86FL

0.02705

83FL

0.00447

86FL

0.01866

86FL

0.01993

78FL

101R m 1.594 3.150 3.979 1.320 2.584 3.198 1.167 2.213 2.481
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4.1

59



4.2

60



4.3 100

61



30%

4.4 (1)

62



30%

4.5 (2)

63



30%

4.6 (2)

64



4.7 (3)

65



4.8 (4)

66



4.9 (5)

67



4.10 (6)

68



4.11 (7)

69



4.12 (8)
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5%

5%

Newmark & Hall (

)

NH Spectra, Amplification Factor For Sa, Sv, Sd

Damping Ratio, % a  (T = 0.2) v  (T = 1.0) d  (T = 2.0)

0.5 5.8 3.6 2.2

1.0 5.2 3.2 2.0

1.5 4.75 3.0 1.9

2.0 4.3 2.8 1.8

5.0 2.6 1.9 1.4

7.0 1.9 1.5 1.2

10.0 1.5 1.3 1.1

Taiwan Soft Site Spectra, Sa-value, (g) 

Damping Ratio, % Sd  (T = 0.2) Sd  (T = 1.0) Sd  (T = 2.0)

0.5 4.0768 2.1600 0.9546

1.0 3.7902 2.0138 0.9276

1.5 3.5774 1.9286 0.9018
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2.0 3.3646 1.8433 0.8759

5.0 2.8081 1.6334 0.8510

7.0 2.4621 1.4532 0.7805

10.0 2.1943 1.2929 0.7159

 : 1.5% ( 1.0%  2.0% )

 ( 5%)

TT

T

TT

T

g

Sa

64.1057.8

64.114.00.3

14.004.0824.16

04.00.1

2

877.0

TT

T

TT

T

g

Sa

44.10379.9

44.114.03554.4

14.004.08462.43

04.00.1

2

1745.1

TT

T

TT

T

g

Sa

473.17822.8

473.114.00492.4

14.004.03573.36

04.00.1

2

1164.1

TT

T

TT

T

g

Sa

495.15380.8

495.114.08219.3

14.004.03410.31

04.00.1

2

0702.1
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TT

T

TT

T

g

Sa

519.12927.8

519.114.05945.3

14.004.07719.26

04.00.1

2

0213.1

TT

T

TT

T

g

Sa

676.13895.7

676.114.06304.2

14.004.00003.12

04.00.1

2

772.0

TT

T

TT

T

g

Sa

70.17779.6

70.114.03443.2

14.004.09268.8

04.00.1

2

6801.0

( D=0.005, 0.010, 0.015, 0.020, 0.050, 0.070, 

0.100)

0.10 1.00 10.00

Structural Period (Second)

10

100

1000

S
p

e
c
tr

a
l 
V

e
lo

c
it

y
, 
S

v
(c

m
/S

e
c
2
)

Damping Ratio,
D=0.5%, 1.0%, 1.5%, 2.0%

Damping Ratio,
D=5.0%, 7.0%, 10.0%
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4010T =0.5%
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Spectral Compatible Time History
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4010T =1.0%
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4010T =1.5%
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4010T =2.0%

0 5 10 15 20 25 30 35 40 45 50

Time (Second)

-1.2

-1.0

-0.8

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

1.2

A
c

c
e
le

ra
ti

o
n

 (
g

)

0.01 0.10 1.00 10.00

Structural Period (Second)

1

10

100

1000

S
p

e
c

tr
a

l 
V

e
lo

c
it

y
, 
S

v
(c

m
/S

e
c
2
)

Response Spectra

Calcul. Sv

Target Sv

Spectral Compatible Time History

0 5 10 15 20 25 30 35 40 45 50

Time (Second)

-1000

-800

-600

-400

-200

0

200

400

600

800

1000

A
c
c
e

le
ra

ti
o

n
 (

g
a
l)

Initial Time History : 4010T (751115)

Damping Ratio, D=2.0%

77



4010T =5.0%
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4010T =7.0%
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Damping Ratio, D=7.0%
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4010T =10.0%
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80



5-10 TAIPEI 101

,

:

1.

5 /sec
2

2. 50

( 5/1000

)

3. 100

 Rowan  Williams Davies & 

Irwin Inc. (RWDI)

1:500 600m

10

RWDI 1:3000

(Boundary layer wind tunnel test)

(High-frequency force-balance)
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100 C V10 =43.27 m/s

5.1 5.2

89 0.5 1 5 10

5.3 5.4

100 x y

50 100 5.1~

5.4
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5.1 50 (RWDI )
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5.2 100 (RWDI )

84



5.3  50

X YX Y YX
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5.4  100

YX Y XX Y
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5.1 50
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5.2



5.3 100 x
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5.4 100 y
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9292
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94



95
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97



98



101 ,

,

6000

158m x 160m 5

101 21.8 m 5 6

21.65 m

100 34 17

151

6.1 6.2

5

No.

1 Clay 30 N<8

2 ( ) CV1 30
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N>8

3 ( ) CV2
30

N>30

4 ( ) WR
B1 45~56m

N>50

5 ( ) HR
B1 56~62m

N>100

/

( 2)

5 3

(

) 1.2

20 15 10 5

6.1 6.2 6.3 2

100



6.3

( t / m
2
)

Clay 2.5 2.0

CV1 8.0 8.0

CV2 15.0 11.0

Rock1

(WR)
15.0 11.0

Rock2

(HR)
50.0 30.0

STS Mr. Clyde N. Backer
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101 6

21.8 ( ) 21.65 ( )

2

19.8t/m
2

50 t/m
2

10,000

6.4

1.2M 3.0M 6.5

= 2.0 m

= 1.5 m

20m

=1.5 m =2.0m

2.5 =1.5 m
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A.

=1.5m

2.8m 3.96m 2.64D

=2.0m 9m 6.6

B. t-z

t-z

(normalize) t-z

t-z APILE2

3.96m( 2.6D)

6.7

Converse- Labarre 

equation

Kv

6.8~6.11

E. Kv

Kv

)( 21

P
Kv
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Kv

( ) Kv

( )

104



SAFE SAP90

MODEL

SAFE SAP90

Kv

ACI

基樁設計流程圖
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(101 )

A. 6.12

380 1.5m 3.96m 2.6

15 33m 23.3m

B.

(core) 3.5m (Mega

column) 4.7m 3m

C. Kv

Kv Case 1

Kv Case 2

2/3 Kv

6.13 6.14

Kv ( t/m ) 

Case 1 17000  31000 

Case 2 20000  34000 

Kv ( t/m /m)

Case 1 1680  2260 

Case 2 2900  3440 

D.

SAFE SAP90
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1. SAFE 1056

380 126

2. 6.15 SAP90

… 25 130

Kv .

E.

( 0)

( )

F.

( )

+

  ( + + )

 0.9 +

( + + )

0.9 +

 ( + )

 ( + )+

0.9 ( + )+

( + ) +
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0. 9 ( + )+

( )

  1.4 +1.7

  0.75 (1.4 +1.7 +1.7 )

 0.9 +1.3

0.75 (1.4 +1.7 +1.87 )

0.9 +1.43

 1.4 ( + )

 0.75 (1.4 ( + )+1.7 )

0.9 ( + )+1.3

0.75 (1.4 ( + ) +1.87 )

0.9 ( + )+1.43

G.

1200 t 1400 t

6.16

6.17

100 6.18

H.

6.19

6.20
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A. 6.6

380 1.5m 3.96m 2.6

15 33m 23.3 m

167 2.0m 9.0m 5~28m

15.5m

B.

(core) 3.5m

(Mega-column) 4.7m 3m

100cm × 330cm 30cm

80cm

C. Kv

Kv Case 1 Case 2

6.21~6.24

Kv ( t/m )

CASE1 16000  24000 14000  32000 

CASE2 18000  26000 17000  35000 

CASE1 31000  52000 53000  78000 

CASE2 35000  59000 60000  89000 
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Kv ( t/m/m ) 

CASE1 1680  2260 3540  3880 

CASE2 2900  3440 3880  4460 

CASE1 3100  3900 4150  5000 

CASE2 3440  4440 4630  5740 

D. 6.25

SAP90 ( 6 )

10859 28759

29379 9859

.. 25

130 Kv

E.

( 0)

( )

F.

6.5

G.

6.26

6.27

6.28

H.
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[1]

[2]

[3]

[4]

[5]

[6] “

”

2001.

[7] Joseph E. Bowles, ”Foundation Analysis and Design”, Fourth Edition, 

1988.

[8] Bungale S. Taranath, “Structural Analysis & Design of Tall Buildings”, 

First Edition, 1988.
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6.1

(

)
( ) ( )

(FS=3)

( ) ( ) ( ) ( ) ( )

TPC-1 120 10 48 530 2000 1200 400 AH-11 4
(1)

(2)  20.8

TPC-2 120 20 48 1130 3500 2800 600 AH-11 7
(1)

(2)  20.8

TPC-3 120 15 48 730 2500 1800 400 AH-11 5
(1)

(2)  20.8

TPC-4 120 20 48 1000 3500 2400 600 AH-14 7
(1)

(2)  20.8

TPC-5 120 15 48 670 2500 1600 400 AH-14 5
(1)

(2)  20.8

TPT-1 120 10 49 700 2000 1900 - AH-6 6.5
(1)

(2)  20.8

TPT-2 120 5 62 700 1800 1700 - AH-12 6
(1)

(2)  20.8

TPT-3 120 0 62 500 1300 1200 - AH-12 5.5
(1)

(2)  20.8
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6.2

( ) ( ) ( ) (FS=2)( ) (FS=2)( )

PT3 150 15 48 1350 1300

PC1 120 14 49 1010 970

PC2 280 7.5 49 2150 1860

PC1a 120 5 62 970 930

PC2a 200 5 62 1765 1670

PT2a 150 15 48 1360 1300

PT1a 200 15 48 1900 1800

PT1 200 15 48 1900 1800
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6.3  ( )

t/m
2

Rock ( > 42m)(0~30m)

Clay

( )

(30m~42m)

Coluvium

( )

+

(42~56m)

+

(56~62m)

TPC-1 4.2 12.5 15.2

TPC-2 3.0 6.8 15.5 60~80

TPC-3 1.5 9.3 21.2

2.9 9.5 17.3

+

t/m
2

Clay ( ) CV ( )

M. Stiff:

N=4~8
Stiff: N>8 CV(SM) CV(GM)

Rock

TPT-1
4.2

(21.6m~31.8m)

11.8

(31.8m~40m)
-

19.0

(40.8m~51m)

11.3

(52m~60m)

TPT-2
3.2

(20.8m~33m)

9.5

(33m~41m)

12.0

(41m~49m)

13.3

(50.6m~54.1m)

10.0
*

(54.1m~60.5m)

TPT-3
3.1

(20.8m~33m)

8.5

(33m~42m)

2
*

(51m~58m)

3.5 9.9 11.4
*

10.6
*

50  E=0.3 10
6
kg/cm

2

TPT-1 14.7 18.0

TPT-2 5.7
*

13.0
*

TPT-3 13.2
*

15.5
*

* 0.9t/m
2
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6.4
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19

18

17

16

15

14

13

12

�

D

7

9

�

10

11

8

5

6

4

3

A

1.6

2

1

B C GE F

H.5

H J K L M PN Q TSR

6.1 ( )

6.2
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6.3
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J

19

16

18

17

15

14

11

13

12

10

9

8

H
H.5

PK L M N Q R TS

6.4

19

18

17

16

15

14

J

13

12

11

10

9

8

H
H.5

NLK M QP R S T
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6.5



(3

(3

(2

J

19

16

18

17

15

14

3

11

13

12

10

9

7

8

6

5

4

2

1

BA C ED F G H

H.5

PK L M N Q R TS

1.6

N

6.6

119



6.7

120



6.8 (CASE 1)
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6.9 (CASE 2) 
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6.10 (CASE 1 )
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6.11 (CASE 2 )
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8

KJH
H.5

L M PN Q

11

9

10

12

13

R S T

15

14

16

17

18

19

N

6.12
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6.13 Kv Contour(CASE  1 )
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6.14 Kv Contour(CASE  2 )
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6.166.15 SAP90
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6.17

129



130

6.18
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6.19



6.20
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J

19

16

18

17

15

14

3

11

13

12

10

9

7

8

6

5

4

2

1

BA C ED F G H

H.5

PK L M N Q R TS

1.6

6.21 Kv Contour (Case 1) 
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J

19

16

18

17

15

14

3

11

13

12

10

9

7

8

6

5

4

2

1

BA C ED F G H

H.5

PK L M N Q R TS

1.6

6.22 Kv Contour (Case 2) 
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6.23 Kv Contour (Case 1) 
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6.24 Kv Contour (Case 2) 
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6.25
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6.26

6.27

138



6.28
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�

6.29
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B5

90 2.4m x 3.0m x 80mm

Megastructure  

3.1

2 (Mega column) 26F

1.2m x 2.6m 1.2m x 1.6m 1.4m x 1.4m 1.6m x 1.6m

27F

H900x400 H1000x500 H Sloping Column

16 62

3.2

60

Outrigger

ASTM

A572 Gr50 CNS SN490B 60 Kgf

A572 Gr. 60 Gr. 65 SM570

141



 

A572 A36

SMAW GMAW FCAW

AISC

50

JIS CNS SM400 SM490

SM570

142



1994 SN

1995

SM

11 SM

SN

60

SN400 SN490 SM400 SM490 SM570

SN

1994

A572 A36

A913 A992 A992

( )

A572 A36 A992

60 kgf

ASTM A572 Gr.60 Gr.65 CNS(JIS) SM570

60 kgf

A A572 Gr60

Gr65 SM570

50

50 kgf

SN C

B
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60 kgf

SA440 JIS

2

60 kgf

60 kgf

TMCP

TMCP

65

7

, CNS

SM570 ASTM A572 Gr60 4200 Kgf/cm
2

SM570

SM SN

144



” 590 N/mm
2

SA440

”(1996) SM570 M M Modified

SM570

7.1 SM570M

50mm

1/4

1/2

7.1 SM570M

1.1 (Fy) 4200 Fy 5200Kgf/cm
2

1.

1.2 (Fu) 5800 Fu 7300Kgf/cm
2

1.1

2.1 H (Fy/ Fu 0.85)

( 40mm ,Fy/ Fu 0.85)

( 40mm ,Fy/ Fu 0.8)

2.2 15%

25%

2.3 12mm 1/4

47J(-5 )

2.

50mm 1/2

27J(-5 )

3.1 40mm Ceq 0.44

40mm Ceq 0.46

3.1/3.2

( SN490B)

3.2 40mm Pcm 0.26

40mm Pcm 0.29

3.

3.3 13mm JIS G0901Y 3.3
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  10000psi

62

62

85

8000psi

10,000psi(700Kgf/cm
2
)

10000psi

250±20mm 60 10

90

300x10
-6

 m/m

1m 1m 1m Box Test

Mock Up Test

Mock-up test 5

3

,
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7.1 2.4m 3.0m

2-3

1.

2.

3.

4.

4-#11@375mm

SRC

 

 

7.2

147



100 8

1F Pu 38000 t Mu

4600 t-m

RC SRC

270m

潛應變為應力與時間相關之函數，一般定義為混凝土的潛應變為

彈性應變乘以潛變係數。

A. t 7

ACI Committee 209

t 60.0

60.0

t+10

t
u

t

u

148



ACI

Committee 209 

u 2.35 la. h ( vs) t s

la.

h ( vs)

t

s

u 0.728

B.

RC

2400 300 70 70

0.15m
2

12.3

N 6

54.3 1200 1200 50 50

15.9 46.8 SRC RC

62

SRC ACI

committee 209 Ee
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Ee

t

ci

+1

E

Ee

Eci

t

Ee Eci/ 1+0.728 Eci

91 101

121 106 126

7.2

3.6

0.4

ACI committee 209 7

sh u

sh t
t+35

t
sh u

ACI

committee 209 

( sh)u 780 10
-6

h ( vs) s c
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h ( vs)

s

c

( sh)u 75.9 10
-6

( sh)u 21.36 10
-6

284m

2.1 SRC

RC

Es/Ec 6 fy/fc’ 6

54.3 46.8 0.33

1.00 0.67

4.2m

0.01

 

 

7.6.1

3~4 16m
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23

7.6.2

(

5 cm 176 )

SM570M

( EGW 880 KJ/cm )

AWS

EGW ESW

1.6M EGW

ESW ,

80%

100

Kg

( )

152



RT

RT

 UT

 

50mm

此一

進展應為業主、建築師，設計單位、施工單位及所有參與者所同感驕

傲與榮耀。

[1] 2001

[2] 590N/mm
2

(SA440)

1996

[3]

,

2002.
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[4] ,

2003.

[5] -

1999

[6] AISC, Manual of Steel Construction: Load and Resistance Factor

Design 2
nd

 ed., AISC, 2001. 

[7] AISC, Supplement No.1 to the Specification for Structural Steel

Buildings, AISC, 2001.

[8] AISC, Seismic Provisions for Structural Steel Buildings (1997) 

Supplement No. 2, AISC, 2000. 

[9] AISC, Seismic Provisions for Structural Steel Buildings (2002), 

AISC, 2002. 

[10] R. J. Dexter, S. D. Prochnow and M. I. Perez, “Constrained

Through-Thickness Strength of Column Flanges of Various

Grades and Chemistries”, Modern Steel Construction, 2001. 

[11] AISC, “Steel Industry Embraces A992,” AISC, Modern Steel

Construction, 1999. 

[12] S. Zoruba and K. A. Grubb, “Do You 992? ” AISC, Modern Steel

Construction, 2003. 
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7.1 CNS2947 G3057-92/JIS G3106-95

N/mm2(kgf/mm2)

C Si Mn P S 16
16~40 40~75 75~100

N/mm2

(kgf/mm2)
(mm)

Charpy

(kgf/m)

50
0.23

50

200

0.25

2.5*C

50
0.20

SM400B

(SM 41B) 50

200

0.22

0.35
0.60

1.4

0
27(2.8)

SM400C

(SM 41C) 

0.18 0.35 1.4

0.035 0.035
245

(25)

235

(24)

215

(22)

215

(22)

400~510

(41~52)

6 ~

16

16~

50

40

1A

1A

4

18

22

24

0
47(4.8)

50
0.20

SM490A

(SM 50A) 50

200

0.22

0.55 1.60

50
0.18

SM490B

(SM 50B) 50

200

0.20
0.55

0
27(2.8)

SM490C

(SM 50B)
100

0.18 0.55

0.035 0.035
325

(33)

315

(32)

295

(30)

295

(30)

490~610

(50~62)

6 ~

16

16~

50

40

1A

1A

4

17

21

23

0
47(4.8)

SM490YA
(SM 50YA)

SM490YB
(SM 50YB)

100
0.20 0.55 1.60 0.035 0.035

365

(37)

355

(36)

335

(34)

325

(33)

490~610

(50~62)

6 ~

16

16~

50

40

1A

1A

4

15

19

21 0
27(2.8)

SM520B

(SM 53B) 
0

27(2.8)

SM520C

(SM 53C) 

100
0.20 0.55 1.60 0.035 0.035

365

(37)

355

(36)

335

(34)

325

(33)

520~640

(53~65)

6 ~

16

16~

50

40

1A

1A

4

15

19

21
0

47(4.8)

SM570

(SM 58) 
100

0.18 0.55 1.60 0.035 0.035
460

(47)

450

(46)

430

(44)

420

(43)

570~720

(58~73)

6 ~

16

16~

50

40

5

5

4

19

26

20

-5
47(4.8)

4

1. 2. 12mm

3. :(%)Ceq ,
14

V
+

4

Mo
+

5

Cr
+

40

Ni
+

24

Si
+

6

Mn
+C=

SM490 TMCP SM520 TMCP SM570

50 0.38 0.40 0.44

50 100 0.40 0.42 0.47

7.2 CNS13812 G3262-97/JIS G3136-94
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N/mm2(kgf/mm2)

(mm)

(mm) C Si Mn P S Ceq
12

12~16

16

16~40 40~100

N/mm2

(kgf/mm
2
)

SN400A
0.050 0.050

235

(24)

235

(24)

235

(24)

235

(24)

215

(22)

6mm

50

0.20

SN400B

100

0.22

0.35
0.60

1.4

0.030 0.015 0.36
235

(24)
235~355

(24~36)

235~355

(24~36)

235~355

(24~36)

215~355

(22~34)

16mm

50

0.20

SN400C
50

100

0.22

0.35
0.60

1.4

0.020 0.008 0.36 235~355

(24~36)

235~355

(24~36)

215~355

(22~34)

400~510

(41~52)

6mm

40

0.44

40

50

0.18

SN490B

50

100

0.20

0.55 1.60 0.030 0.015

0.46

325

(33)
325~445

(33~45)

325~445

(33~45)

325~445

(33~45)

295~415

(30~42)

16mm

40

0.44

40

50

0.18

SN490C

50

100

0.20

0.55 1.60 0.020 0.008

0.46

325~445

(33~45)

325~445

(33~45
295~415

(30~42)

490~610

(50~62)

 1.

2.
14

V
+

4

Mo
+

5

Cr
+

40

Ni
+

24

Si
+

6

Mn
+C=Ceq

3. 12mm
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1A 1A 4

(mm) (mm)

16

16~40 40~100

16

16~50 40~100

Charpy

(kgf/m)

SN400A
17 21 23

SN400B
80 80 80 80

SN400C
80 80 80

18 22 24

25 15

SN490B
80 80 80 80

SN490C
80 80 80

17 21 23

25 15

0

27

(2.8)
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1985

1.3Mp,

0.9 1/5

0.005 rad 0.03 rad

(FEMA)  1994

DRAIN 2D+

0.19g( 100 ) 0.39g( 950 )

0.005rad
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8.1

162



8.1
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8.2
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101 448m (Top

of Roof) 60m

;

9.1

-

20,000

(VIO) (BUFFETING)

VIO ,

40% VIO 9.2 RWDI

2

9.3 100
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2,000,000

AISC LRFD（2001） 2,000,000

a. category B'

(Cf/N)
0.333

=(61e8/2e6)
0.333

=14.46 ksi 

b. category C'

(Cf/N)
0.333

=(44e8/2e6)
0.333

=12.97 ksi 

c. H category B

(Cf/N)
0.333

=(120e8/2e6)
0.333

=18.1 ksi

d.H category D

(Cf/N)
0.333

=(22e8/2e6)
0.333

=10.3 ksi 

RWDI

CSI-SAPSTL
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EL508M

R6-235

14.7 14.1 12.9

EL113.4M

EL352.8M

EL386.4M

EL184.8M

EL218.4M

EL252.0M

EL285.6M

EL319.2M

EL151.2M

EL404.4

EL448M

EL438M

EL79.8M

EL37.8M

9.1
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2,000,000

9.2  2,000,000
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9.3 100
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RWDI

(VIO)

,

100 10.1 10.2

89

6.2 cm/sec
2
,

7.4 cm/sec
2

5

cm/sec
2

RWDI

40% 1.5% 4.5%

(Tuned Mass Damper)

, Motioneering

10.3

87~92

10.4 10.5

8 90mm (Cradle)

660 92 TMD

(Primary Viscous Damper)

TMD 5.5 41

125mm

2.1~5.5M
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87 (Bumper Ring) 8

(Snubber Damper) 1.0M

(Bumper Pin)

10.6 93 TMD

91F(EL. 390.6m)

101 (EL. 445.2m)

VIO

100 EL498.28~505.4

2 21 tons

10.7 10.8 4 5

VIO 40%
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1 Primary Viscous Damper Devices

Number of VDD Reguired: 8

Period of Motion: 6.5-7.35 sec

Min. fully Extended Length (Pin to Pin): 4.175 m 

Max. Fully Retracted Length (Pin to Pin): 2.675 m 

Netural Stroke Length: 3.425 m 

Installed Length: 3.137 m 

Total Stroke: 1.5 m

Max. Continuous Power Disspation: 25 kW 

1 Minute Ave. Power Disspation: 45 kW 

5 Minute Ave. Power Dissipation: 25 kW 

10 Minute Ave. Power Dissipation: 17 kW 

Force/Velocity Rel: F=CV
2
 (velociety squared) 

Force Coefficient C: 1000 kN/(m/s)
2

Damper Design Piston Velocity 1 m/s

Max. Piston Velocity: 2.3 m/s 

Max. Piston Force (Limited by PRV) 1000 kN 

Rod End Articulation (all directions) 30

Max. desired operating temperature: 100 C

2.Snubber Viscous Damping Devices (VDD) 

Number of VDD Reguired: 8

Period of Motion: N/A

Min. fully Extended Length (Pin to Pin): 3.75 m 

Max. Fully Retracted Length (Pin to Pin): 2.75 m 

Capacity: 5 MJ

Force/Velocity Rel: F=CV
0.2

 (sub-linear)

Force Coefficient C: 700 kN/(m/s)
0.2

Max. Piston Velocity: 3 m/s 
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Max. Piston Force (Limited by PRV) 900 kN 

Rod End Articulation (1direction only) 6  spherical

Max. desired operating temperature: 100 C
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101F

155

200

FAULT AND GEOTECHNICAL SITE INVESTIGATION FOR THE 

101-STORY TAIPEI INTERNATIONAL FINANCIAL CENTER 

CHEN DUNSTAN 

SINO GEOTECHNOLOGY, INC. 

ABSTRACT

The 101-Storey Taipei International Financial Center is located at SE 

boundary of Taipei Basin. Taipei (thrust) Fault is known to pass through the site 

vicinity. geotechnical site investigation program consists of: (1) 155-borehole 

sampling and large amount of field and lab testing during foundation planning, 

design and construction stages; (2)geologic investigation program consists of 

reviewing and evaluating Taipei Fault related documents and records, drilling and 

sampling of 5 off-site deep borings, large amount of fossil idenfifications and 

 243



carbon dating. Results indicate that Taipei Fault is about 200m from SE corner of 

the site, and the Fault has not being active for a minimum of 45,000 years and 

may be considered as non-active fault. 

(Geotechnical Site Investigation) (Soil Investigation)

(Geologic Investigation) 

/

-

158m 160m 87m

98m 101 5 448 (

508 ) 21.8 15,480 6

5 21.65m
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( 1997)

( )

2000

( )
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/

(1999, 2000, 2001) (1999)

2.1 /
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( )

(1) 34 38~58m(1670m) 1996

(2) 15 65~100m(1189m) 1998 /

(3a) 17 67~100m(1306m)

(3b) 7 65~120(679m)
1998 /

(4) 77 58~86m(5768m) / 1998 /

(5) 5 80~140m(560m) / 2000

155 11,172m

(1) (2) (3)

(1) 11 11

(2) Double Packer 4 4 4

(3) 4 20 20 20

(4) 10 26 36

(5) 9 58 67

(1) 60m 82m

(2) 2

(3) 126m
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(1) (2) (3a) (3b) (4) (5)

(1) 574 425 77 239 1315

(2) 74 103 39 171 387

(3) 12 5 17

(4) 5 5 10

(5) 2 2

(6) 5 5

(7) 10 28 7 45

(8) 2 2

(9) ( ) 28 28

(10) 32 43 75

(11) 9 9

(12) 27 36 63

200

30m 60m

HH-1

75

63 45

2.2

/

1.2m 3.2m (

)

(1)

1.2 3.2m 30.5m 40m
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30 20 20m

20m

( 3000 )

(2) /

19 28

(3)

42 69

400

800

10

10
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2-3

6-8T/ ( )

 250



50

(2001) /

H t Wn WL IP e C  C' ' Cc Cr Su qu Vp Vs

(m) (m) (t/m3) (%) (t/ ) ( ) (t/ ) ( ) (t/ ) (t/ ) (m/s) (m/s)

1 1.2~3.2

(2.0)

2.0 1.75 32 - - 1.1 1~12

(6)

- - - - - - - - 600 176~200

(190)

10.0~16.0

(12.0)

10 1.80 35 38 15 1.1 1~3

(2)

1.0 15 0.5 25 0.3 0.03 3.5 - 600-1550

(1150)

100-190

(140)

2 18.0-24.0

(22.0)

10 1.80 39 43 19 1.2 2~6

(4)

1.0 17 0.5 28 0.4 0.04 4 - 1250-1550

(1480)

182-244

(200)

30.5~33.9

(32.0)

10 1.80 37 43 20 1.1 4~21

(7)

2.0 18 1.0 30 0.4 0.04 6 - 1445-1538

(1490)

244-270

(260)

3 32.3~41.8

(37.5)

5.5 1.95 23 - - 0.7 9~59

(18)

- - 0.5 32 - - - - 1445-1610

(1510)

244-333

(270)
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4 4 37.8~43.437.8~43.4

(42.0)(42.0)

4.54.5 1.901.90 2828 4040 1919 0.80.8 9~279~27

(15) (15) 

44 2020 2.02.0 3030 0.250.25 0.020.02 1111 -- 1538-16101538-1610

(1570) (1570) 

270-333 270-333 

(300) (300) 

5 41.6~69

(52.0)

10.0 1.98 22 - - 0.7 15~ 100

(33)

- - 0 35 - - - - 1538-1760

(1670)

238-485

(375)

6 51.6~79

(62.0)

10.0 2.1 15 - - 0.52 >50~100 - - 10 40 - - - 2~13

8

(31)

1610-1760

(1700)

400-435

(420)

- - 2.2 12 - - 0.45 >50~100 - - 10 45 - - - 3-700

(127)

1760-1940

(1900)

435-600

(485)

(1)  rt = e =  Cc = Vp = P

Wn = c/c' = Cr = Vs = S

WL = / '= Su =

IP = qu =

(2)( )

(3)

(4) 0.5
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3.1

400 (Pliocene , 1.8~5Ma) (Pleistocene , 0.01~1.8Ma)

( ,1995) (1996,1997-1999) (1997)

(1998) (1999)

1995 1998

2000

BH-4 BH-9 BH-21

(1997) ( 2 1 )

3 5

6 (

)

( 2000)

(2000)
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( 1995)

BH-4 BH-9 BH-21

Ammobaculites sp. 
70.05

81.01
- 59.35

Haplophragmoides sp. - - 54.3

Elphidium sp. 70.05 - -

Cribrostomoides sp. - -
57.30

59.35

Ammodiscus incertus - - 54.3

3.1.1

1995

21

/

BH-2 BH-18 BH-4 BH-9 BH-21 BH-2 BH-18

( )

BH-4 48.9m BH-21 53.7m
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3.1.2 (1997) (1998)

(1997-1999) (1997)

64 (1997)

(1995) (1998)

1998

25 ( )

DB-1 DB-2 DB-3
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( )

( )

3-10

N71 E BH-19

N58 ~59 E

239 ( ) 60

~75 120~200

170 38~79

3.1.3

(1995) (1997)

(1998)

BH-9 BH-4 BH-21

( 2000)

A-A' B-B'

BH-4 BH-9 BH-21 /

1500~2000 U
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( )

(HH-5) 140

(HH-1) BH-21

( BH-4 BH-9 )

/
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2000m/sec

3000m/sec

(BH-4 BH-9 BH-21 )

( ) 140 ( 121 )

(HH-5)

BH-4 BH-9 BH-21 BH-21( 66m 44.9m

) 1 80 (HH-1) 64

15

45~53.2m 65~66m

( 2000) HH-1

/

/ ( ) BH-9

BH-4 70.5m 81.01m Ammobaculites sp Ammobaculites

sp. Elohidium sp. BH-21 54.3m 57.3m 59.55m Ammobaculites sp., 

Haplophragmoides sp., Cribrastomoides sp. Ammodiscus incertus

/

200 70
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3.2

3.2.1

(1997-1999) (1997)

(1)

10,000~20,000

( 1997)

(2) (1900~1998)

( <30km) ( 30km~70km)

(3) GPS ( 1999)

(2) (3)

(4) GPS ( 1999 Lee, C. T. 

and Wang, Y.,1998) (1.8Ma)

E-W WNW-ESE

2000
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3.2.2

31m

19m 27.8m

/ HH-4

33.5m 19,850 600 HH-1 47~48 31,400 300

45,000

( )

HH-4 HH-5 ( 2000)
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1. (1939) '' '',

2. (1957) '' - '',

303~314

3. (1962) '' '',

133~151

4. (1974) '' ''

95~109

5. (1979) '' ''

155~166

6. (1987) '' '' 20

104~112

7. (1988) 4
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8. (1995) ''

''

9. (1996) ''

''

10. (1999) ''

'' 227~251

11. (1996)

58~62

12. ( ) (1996) ''

''

13. ( ) (1996) ''

''

14. (1997) '' ''

15. (1997) ''

'' 36

16. (1997) ''

'' 64 79~92

17. (1998)

18. (1998) '' ''

19. ( ) (1998) ''

''

20. ( ) (1998) ''

''

21. (1998) ''

''

22. ( ) (1998) ''

''

23. (1998) '' ''
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24. (1999) '' ''

25. ( ) (1999) ''

''

26. ( ) (1999) ''

''

27. ( ) (1999) ''

''

28. ( ) (1999) ''

''

29. ( ) (1999) ''

''

30. (1999) '' -

''

31. (1999) ''

'' 15 36~72

32. (1999) '' ''

18 64~83

33. (1999) '' ( )'' 76

5~16

34. (2000) '' ( )-

'' 80 77~86

35. (2000) '' ( )-

'' 80 87~102

36. (2001) '' ( )-

'' 84 29~48

37. (1999) '' ''

38. (2000) '' ''

39. (2000) ''
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DR148A ''

40. (2000) ''

'' 97~111

41. (2000) ''

''

42. LEE, C.T. AND WANG, Y.(1998),''Quaternary Stress Changes in Northern

Taiwan and Their Tectonic Implication'', Proc. Geol. Soc. China, Vol.31, 

No.1, PP.154~168
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