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Development of 60 Story High-rise Reinforced Concrete Condominium Construction System

Abstract

Urban redevelopment projects (part of the national structural reform in Japan) play an
important role in increasing the quality of urban life. A super-high-rise reinforced concrete (RC)
condominium system was developed in order to meet the various requirements of such
redevelopment. This system offers "structure stability", "long life housing", and "renewal readiness".

In this paper, the characteristics of the system, earthquake resistance and trial design results are
described.

The proposed structure was composed of a multi-story shear wall inner core surrounded by a
bundle tube outer structure. Both structures were connected with the vibration control devices. The
high strength (120N/mm2) concrete and the high strength reinforcement were used in RC part. Oil
dampers with a large deformation capacity and the relief valve which can control the maximum
damping force were used as vibration control devices. A simplified method to determine the optimum
amount of damping was proposed. Earthquake response analyses of the trial design building were
conducted for the design earthquake ground motion. From the analytical results, excellent
earthquake resistant performance was confirmed.

*1

43



39

5

4).5)

BCJ

40 70

2).3)

RC

120N/mm?2

60 200m RC

LCCO:

CO2

LCE

4

&
vawd

60

50
40

30 4
20

0

§
rd

60

50
40

30
20

/

/
174
4

0

100 150 200 250

50

0

100 150 200 250

@

(cm)

(cm)

(b)

PCa

START

PCa

002'

44



60 200m RC
1
I
1 1
1/240
1 1/200
1/360
1/300
2 2
1/160
2 1/133
1/240
1/200
3 2
. o 1/120 1/100
1/180
1/150
8§ 33
1 3
31
6 RC
8
2 41
60
2 RC 200.1m
48.0m>=48.0m 4.2
XY 6m><8 4><4
17.8m>=17.8m
2100mm
32 1 50m 2 4 4.5m 3.2m 58 60
4.0m
1 2 1000mm><1000mm
3 1 1300><1300mm 750><1100mm
25cm/s 750> 900mm 600
2 1000mm
500mm
50cm/s 300mm
3 Fc30 120
RC 1 8 Fc120
SD490 uUSsD685
D41
685 1275N/mm?2 D16

45




39

2
1 15kN/(cm/sec)
500kN 2 5 2 0.8kN/(cm/sec)
4 26cm/sec
+50cm
4 16 45<= 120cm/sec
3 250kN/cm 7
2 2
1.0 100 c&
!
0.8 = 80
‘2 o R8I
04 }O\%\R_ﬂkﬁ.—r 40 |- --35Cm
4),5) 0.2 —% 20 ”\av\o\(
2 O'OOR 1000 1500 2000 %0 50 1000 1500 2000
co(KN/(cm/sec)) co(kKN/(cm/sec))
2 1 8 9
35cm Coo
1200kN /(cm/sec)
50cm 2 120 2
70cm Coo
BCJ 2 60
120 2
1/2 35cm
2 2 5 2
Coo
Coo 1 3%
1
2 2 2 10
7 1
5
5
60
1
1 Ma Ms 1 6)
ka ks 11
Co 0 2000kN/(cm/sec) Vr Ca2/C1 2
200kN/(cm/sec)
1 3.00 10
6.73sec 3% 8
1 1 Ctio
9 110kN/(cm/sec)

46



60 200m RC
120 2 60 ?ﬁ 60 60 2
5 50 l 50 50
40 / 40 40
30 30 30
20 20
60
10 el 10
0 0 ‘——“‘& 0 ‘ J
0.000 0002 0004 0006 0000 0002 0004 0.006 0 20 40 60
Maxwell Ciio (rad.) (rad.) (cm)
147 1 (a) (b) ©
12,14,16,18,20 10 120 2
1 60 60 60 =
2.76sec 5 50 N
3% 40 40 <3 40
12 30 [ 30 30 -
20 (o 20 R o - S &
10 10 <10 ok o—
P T R ——
Joo0 0005 0010 0015 G000 0005 o000 0015 o 20 40 60
(rad.) (rad.) (cm)
@ (b) ©
12 120 2
A
////
L v
c, e
c, /;/
16 192 2 N
v, Vinax \
4.3 11
13
45< ¥
M
1 2 —(EAN—
3 3%
3
AN
10 -
>—EAN
2 ~a e
>N
e
M
14 16
3
2 3 8
120 2
1.6 2.0
13
45<= 3
cm/sec
45< 1 2 3
EL CENTRO 1940 NS 25 50 o
1 TAFT 1952 EW 25 50 o
@ TOKYO101 1956 NS 25 50 o
HACHINOHE 1968 NS 25 50 o
(2 o =)
4 [©) 2

47




39

60 3 60 60 \ 60 60
} A
50 f 50 50 - s 50 [ \ 50
40 40 |- 40 \ 40 40 A{
v
30 - / 30 - 30+ 1 30 —* \ 30 /I
20 |- 20 |- 120 |- 20 20 | ——o—EI Centro NS
/ \ \ / —4&—Taft EW
10 - 10 : 10 bt 10 10 | ——~v——Hachinohe NS
——0—Tokyo 101 NS
0 0 = = 0 0 0 ]
0.000 0.005 0.01 0.000 0.005 0.01 0 50000 100000 150000 O 50000 100000 O 10 20 30 40 50
(rad.) (rad.) (kN) (kN) (cm)
(@) (b) (© (d) €
14 2
60 60 & 60 60 60
50 50 50 [ B\ A~ 50 50
40 40 fe - 40 40 40
30 30 [ -1 30 30 30
20 A Y . A 20 20 20
\ %‘—O—EI Centro NS
10 [, 10 10 10 10 % rrrrrrrr A TanEW
——v——Hachinohe NS
0 o . le 0 %%A ‘ N o | o A o Tokyo 101 NS|
0.000 0.005 0.01 0.000 0.005 0.01 0 50000 100000 150000 O 50000 100000 O 10 20 30 40 50
(rad.) (rad.) (kN) (kN) (cm)
@ (b) (© (d) ©
15 3
4 60 |
50 45
(rad.) Taft 1/1178 Taft 1/766 40
(rad.) Taft 1/606 (F56) Tait 1/455 (F5)
Talft 0.317 (F3) 30
El Centro 0.107 Taft 0.019
20
(rad.) 1/347 1/239 10
(rad.) 1/201 (F51) 1/164 (F5)
0.855 (F7) 0 0
ECentro 0188 0046 0.000 0.005 0.01 0.000 0.005 0.01
(rad.) (rad.)
X 45°
0.765(2F) | 0.912(2F) | 0.542(2F) | 0.653(2F) 16 45<
0.11_0.22 | 0.17_0.30 | 0.06_0.30 | 0.12_0.35
3
3)
(rad.) Taft 1/297 Tokyo 101 1/196
(rad.) Hachinohe | 1/155 (F56) | Tokyo 101 | 1/137 (F5) _
Hachinohe [ 1.117 (F25) 26 pp'85 90 1990
El Centro 0.320 Tokyo 101 0.056 4)
§ No0.529 pp.97-104 2000.
5)
60 200m RC !
pPp.959-960 1990.
6)
pp.291-300 2002
1) 60 200m
1 4
2003
2)
22 pp.13-22 1986

48




