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SAMPLE BUILDING 2 :

7-STORY RC FRAME WITH SEISMIC ISOLATION

Building Outline

Principal use Condominium
Total floor area 1,950m?
Maximum eaves height | 23.6m

Classification of
structure

Reinforced concrete structure

Structural type

X(lateral) direction : Moment frames

Y (longitudinal) direction : Moment frames with bearing walls

Foundation

Site cast concrete piles

A2.

Structural Feature

Story mass Horizontal stiffness
Story I(ﬁrs:g)ht \(/ii/(li:)ght l(\t/loarf)s Story Horizontal stiffness (kN/mm)
X direction Y direction
7 3,000 4410 450 7 951 3,243
6 3,000 4165 425 6 2,407 3,553
5 3,000 4165 425 5 1,242 5,957
4 3,000 4165 425 4 1,336 7,950
3 3,000 4214 430 3 1,457 10,183
2 3,000 4214 430 2 1,544 12,966
1 3,000 4214 430 1 2,005 12,814
i 1,700 5292 540
Vertical loads on isolation devices

(kN) X1 X2 X3 X4 X5 X6

Y2 2,453 4,308 3,741 3,741 4,308 2,753

Y1 2,222 3,246 2,819 2,819 3,246 2,222




A3. Plans and Sections
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A4. Section of members

1) Material strength

Steel:

Concrete:

2) Section of members

Beam list (unit: mm)

Rebar : SD345(nominal strength oy = 345 MPa)
Stirrup: SD295A (nominal strength oy = 295 MPa)
Fc24 (nominal strength Fc = 24 MPa)

G1 G2 G11 G12
6-R F oy e 1
Bsd Bsq _Bsd_ 4op
Rebar (up) 4-D25 6-D25 3-D25 4-D16
Rebar (down) 3-D25 4-D25 3-D25 4-D16
Stirrup D13-@200 D13-@200 D13-@200 D13-@200
4,5F -
_hoo _haog] B5q_
Rebar (up) 5-D25 7-D25 3-D25 4-D16
Rebar (down) 3-D25 4-D25 3-D25 4-D16
Stirrup D13-@200 D13-@200 D13-@200 D13-@200
2,3F .
oo Ll e
Rebar (up) 5-D25 8-D25 4-D25 4-D16
Rebar (down) 4-D25 6-D25 4-D25 4-D16
Stirrup D13-@200 D13-@200 D13-@200 D13-@200
1F
o =] [ ]
8 2 2
|500] 1500]
Rebar (up) 7-D25 10-D25 5-D25 5-D25
Rebar (down) | 5-D25 7-D25 4-D25 5-D25
Stirrup D13-@200 D13-@200 D13-@200 D13-@200




Column list (unit: mm)
C1
5,6,7F
E c
=
I 750 |
Rebar 10-D25
Stirrup D13-@100
3,4F
Ea
e
I 750 |
Rebar 12-D25
Stirrup D13-@100
1, 2F
=
=
750
Rebar 16-D25
Stirrup D13-@100

Wall list (unit: mm)

thickness

Vertical rebar

Horizontal rebar

EW20 200

D13-@200 double

D13-@200 double

Slab list (unit: mm)

thickness Transversal direction Longitudinal direction

Side Center Side Center
S1, S2 220 Up D13-@100 | D13-@200 | D13-@200 | D13-@200
Down D13-@200 | D13-@100 | D13-@200 | D13-@200




Ab5. Selection and Layout of Devices

Figure 1 shows the layout of isolation devices for the benchmark building. To make the gravity
center and stiffness center close, the bearings are located under every column, and the total yield
force of the dampers is set to 4 to 5 % of the weight of the superstructure. Dimensions and
characteristics of the isolation devices are shown in Table 1 and 2. These devices were selected to
support the vertical stress caused by the superstructure almost at the standard face pressure of

each device.
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Figure 1 Layout of isolation devices
Table 1 Dimensions of isolation devices
LRB ¢ 700 LRB ¢ 750
Material Natural rubber Natural rubber
Shear modulus of rubber (N/mm?) 0.39 0.39
Exterior diameter of rubber (mm) 700 750
Interior diameter of lead plug (mm) 150 160
Thickness of rubber (mm) 162.0 158.4
4.5 thick =36 4.8 thick x 33
Primary shape factor S; 38.9 39.1
Secondary shape factor S, 4.3 4.7
Number of bearings 8 4

Table 2 Characteristics of isolation devices

LRB ¢700 LRB ¢ 750
Horizontal nitial stiffness Ki 12.217x10° 14.341x10°
stiffness
(kN/m)  Secondary stiffness Kz 0.940X%10° 1.103x10%
Yield load (kN) 140.9 160.3
Yield displacement (m) 0.0115 0.0124




