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Abstract 
 

The world largest three-dimensional earthquake simulator, E-Defense, has been operated and available for shake 
table tests since January 2005. A five-year national project on seismic safety of urban areas, so-called 
DaiDaiToku project, started from 2002 in Japan. 
As a part of the project, seismic performance of reinforced concrete (R/C) buildings were investigated through 
full-scale shake table tests using E-Defense in 2005 and 2006. The second phase tests were conducted for two 
three-story school buildings from September to November 2006. One was a bare R/C specimen simulating an old 
and non-ductile school building with short columns, while the other was a retrofit specimen, which was 
constructed in the same design and strengthened with attached steel braces. The two specimens were constructed 
on the concrete flat slab base with construction joint simulating spread foundation, where sway and uplifting 
behavior would occur in seismic response of the shake table test.  
An obvious low level of input motion and damage to the building structures was verified experimentally, which 
was owing to the base slip behavior under an extreme earthquake motion. The braced specimen was slightly 
damaged under an extreme earthquake motion within simulator capacity, and finally collapsed with yielding 
braces of 1st story under resonance shaking test. The plan, procedure and results of the full-scale shake table test 
on the both R/C specimen are reported in this paper. 

 
Key words: E-Defense, Earthquake response, Collapse, Seismic Retrofit, Spread Foundation, Base Slip Behavior, 

Input Loss of Base Motion 
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3.1   
Photo. 3.1 Full-scale shaking test bare frame specimen. 

3.2   
Photo. 3.2 Full-scale shaking test braced frame specimen.
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Fig. 3.1 Typical floor plan. 
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Fig. 3.2 Plan of the foundation and 1st floor. 
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3.1  
Table. 3.1 Specification of members. 
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Table. 3.2 Properties of materials. 
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3.5  X1, X3 �

Fig. 3.5 Elevations of the braced frame (X1, X3 frame). 
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3.6 X1, X3  
Fig. 3.6 Details of brace attachment (X1, X3 frame). 
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3.7  X1, X3 �

Fig. 3.7 Elevations of the braced frame (X1, X3 frame)

3.3  X1, X3 �

Photo. 3.3 Elevations of the braced frame (X1, X3 frame).
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Photo. 3.4 Inside of the specimens (1~3F). 
 
 
4.  

4.1

1
 

1
1

1 CH

2 CH
 

1

2

32 
CH 4

155 CH 112 CH CH
1 450

1 kHz  
 

 
4.1 X1, X3 �

Fig. 4.1 Elevations of the braced frame (X1, X3 frame). 
 
 

5.  
5.1  

5.1
JMA Kobe 1995 10, 25, 

50, 100
100

Run5

Run6
Y

Run5

5.1 5.3

������ 

�	
���� 

��
����� 
������(�����) 

������ 
�������� 

�������� 

� ����� 



18   3 RC  

9

5.1  
Table. 5.1 Shaking table list. 

  
Run   Run   

1 JMA Kobe 10%  1 JMA Kobe 10% 
2 JMA Kobe 25%  2 JMA Kobe 25% 
3 JMA Kobe 50%  3 JMA Kobe 50% 
4 JMA Kobe 100%  4 JMA Kobe 100% 

5 JMA Kobe 75%*1 Bolt  5 JMA Kobe 100% Minor
6 JMA Kobe 100%*2  6 JMA Kobe 130% 
   7 JR Takatori 120%
   8 JR Takatori 100%
   9 JR Takatori 120%
   10 JR Takatori 120%
   11 BCJL2 180% 
   12 BCJL2 180% 7Hz-
   13 BCJL2 210% 7Hz-
   14 JR Takatori 120%
   15 Sine (5~1 Hz) 

*1  100% 75%  
*2  130% 100%  

 

5.2  
Table. 5.2 Maximum velocity and acceleration of table. 

  
Run cm/s2  cm/s  Run cm/s2  cm/s

1 88.8 9.01 1 85.7 8.85 
2 209.6 19.1 2 243.3 20.90 
3 440.9 38.7 3 387.5 35.00 
4 1,224 83.3 4 839.3 70.39 
5 790.0 62.1 5 875.3 72.19 
6 1,179 91.5 6 1,655 118.7 
   8 1,251 213.9 
   13 1,181 107.8 
   15 1,393 79.8 
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Fig. 5.1 Elastic response spectra (bare frame Run1-6). 
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5.2 Run1~6  

Fig. 5.2 Elastic response spectra (braced frame Run1-6). 
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5.3 Run7~15  

Fig. 5.3 Elastic response spectra (braced frame Run7-15). 
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5.2  
5.3

Run6
Run5

 
Y 0.184

X 0.147 Y
0.140 X 0.141

Y
X
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Y

0.3 0.2
Run8~13 Y

RC

Run4 Run5 0.273

 
 

5.3  
Table. 5.3 Period of the specimen after shaking tests. 

 

Run 
 (s) 

X  
 (s) 

Y  Run
 (s) 

X  
 (s) 

Y  
1 0.147 0.184 1 0.141 0.140 
2 0.154 0.191 2 0.138 0.150 
3 0.161 0.206 3 0.159 0.154 
4 0.166 0.235 4 0.171 0.168 
5 0.119 0.273 5 0.172 0.174 
6 0.134 0.318 6 0.189 0.187 
   8 0.184 0.202 

 
6.  
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6.1  X1 Run4  
Photo. 6.1 Shear cracks on short columns (bare frame Run4). 
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6.2  X1 Run6  

Photo. 6.2 Shear cracks on short columns (bare frame Run6). 
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6.3  X1 Run6  

Photo. 6.3 Cracks on short columns (braced frame Run6). 
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6.4  X1 Run15  

Photo. 6.4 Cracks on short columns (braced frame Run15). 
 

6.1 1  
Table. 6.1 The damage of columns and walls on 1st floor. 
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6.1 1 Run6  
Fig. 6.1 Damage observation on 1st floor (after Run6). 

 

6.2  
Table. 6.2 Damage observation result after shaking test. 

  
Run  Run 

1 JMA 10%  1 JMA 10% 
2 JMA 25%  2 JMA 25%  
3 JMA 50%  3 JMA 50%  
4 JMA 100%  4 JMA 100%  
5 JMA 75%  5 JMA 100%  
6 JMA 100%  6 JMA 130%  
   10 TAK 120%  
   15 Sin wave  

 
 

6.3

 
 

 

 

6.5  
Photo. 6.5 Examples of the furniture damages. 

6.3  
Table. 6.3 The damage list of the furniture. 

 

Run     
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7.  

1
7.1  

 
7.1 1

Table. 7.1 The maximum response of the 1st story  
(bare frame).�

Run
1  (rad) 1

X Y  X  Y
1 8.40 10-5 1.88 10-4 0.122 0.128
2 2.55 10-4 5.06 10-4 0.272 0.283
3 5.00 10-4 1.71 10-3 0.500 0.600
4 8.30 10-4 4.20 10-3 0.825 0.956
5 9.30 10-4 5.95 10-3 0.710 1.078
6 8.23 10-3 4.70 10-2 1.290 1.298

�

 
Run4 Run6

JMA Kobe 100
Run4 Run6

Run5

Run4

 
7.1 7.2 Run4 Run6 XY

Run6 1
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Run4 Y
1/250

0.96 Run6
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7.1 1 Run4&6 Y �

Fig. 7.1 Hysteretic relation on 1st floor (bare Run4&6 Y-dir). 
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7.2 1 Run4&6 X )�
Fig. 7.2 Hysteretic relation on 1st floor (bare Run4&6 X-dir). 
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7.3 Run3~6 �

Fig. 7.3 The maximum story drift (bare frame Run3~6). 
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8.  
1

8.1  
 

8.1 1
Table. 8.1 The maximum response of the 1st story (braced).�

Run 
 

(rad)  Run
 

(rad)  
X Y X Y X Y X Y

1 7.0e-05 1.2e-04 0.095 0.103 9 1.7e-03 5.3e-03 1.300 1.638
2 2.0e-04 3.6e-04 0.316 0.306 10 1.7e-03 5.5e-03 1.174 1.535
3 3.4e-04 6.7e-04 0.563 0.493 11 6.3e-04 5.6e-03 0.237 1.600
4 8.1e-04 1.3e-03 0.707 0.866 12 6.2e-04 5.9e-03 0.241 1.544
5 6.7e-04 1.9e-03 1.033 1.140 13 1.4e-03 7.8e-03 0.312 1.691
6 1.0e-03 3.1e-03 1.242 1.331 14 1.9e-03 9.5e-03 1.379 1.764
7 9.9e-04 3.0e-03 1.088 1.356 15 2.3e-02 3.3e-02 1.180 2.005
8 1.4e-03 4.5e-03 1.318 1.561      

 

1 Y 8.1 Run3
JMA Kobe 50

1/2,000 0.5
Run4 Run5 JMA Kobe 100%

0.96 1.25
75

Run6
 

Run6 Run13
1.6

S
 

Run15
3

1/50 2.0
1/30 1/100

9.5

 
1 X 8.2
Run15 1.3

4

0.7
 

8.3 XY

Run15 1 2
BCJL XY 2

1 1
 

(-O-� (-O-� -���� -O-�� -O-��
(�O9

(�O-

(�O9

(�O-

(-O9

-O-

-O9

�O-

�O9

�O-

�O9

jk`ab
d(LeHKJ\efg

cccccc%�hg�(�9'������������

�P�QRSTU�%HIL'

P
V
W
�
X
Y
Z

�hg�9
�hg2
�hg�

 

8.1 1 Run4, 6&15 Y �

Fig. 8.1 Hysteretic relation on 1st floor (braced Run4, 6, 15). 
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8.2 1 Run4, 6&15 X �

Fig. 8.2 Hysteretic relation on 1st floor (braced Run4, 6, 15). 
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8.3 �

Fig. 8.3 The maximum story drift (braced frame Run4~15). 
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9. X2Y3  
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9.1
9.2  

Run6 X2Y3
X1

 
313 kN

1 6.75
9.537

259 kN
X1

 

199 kN
9.652 , 347 kN 255 kN

minimum 258 kN

6.75 7.56

400 kN 3
527 kN

200 kN
 

9.3 X2Y3
1

9.4  

3 6.7, 7.65, 7.92
2

X1

9.2 9.3

1/25
 

 

9.5 9.6

 
X1

Axial-Stiffness model

 
 
 

peak of base shear 
6.75

peak response
259 kN

peak response
649 kN

9.537

9.652

axial force
347 kN

peak of base shear 
6.75

la
te

ra
l f

or
ce

 (k
N

)
ax

ia
l f

or
ce

 (k
N

)

Time(s)

Time(s)

11.12

11.12
hoops yielding

hoops yielding

5 6 7 8 9 10 11 12 13 14 15
-300

-200

-100

0

100

200

300

X2Y2 column 
axial load

X2Y2 column 
lateral load

5 6 7 8 9 10 11 12 13 14 15
-600

-400

-200

0

200

400

600

 
9.1 X2Y3 Run6 �

Fig. 9.1 X2Y3 column axial and shear force (bare Run6). 
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9.2 X2Y3 Run15 �
Fig. 9.2 X2Y3 column axial and shear force (braced Run15). 
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9.3 X2Y3 Y �

Fig. 9.3 X2Y3 column lateral hysteretic relation (Y-dir). 
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9.4 X2Y3 �

Fig. 9.4 X2Y3 column axial hysteretic relation (bare). 
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10.1 Run4 Y �

Fig. 10.1 Hysteretic relation for base slip (bare Run4 Y-dir). 
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10.2 Run4 X �

Fig. 10.2 Hysteretic relation for base slip (bare Run4 X-dir). 
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10.3 Run4 Y �

Fig. 10.3 Hysteretic relation for base slip (braced Run4 Y-dir). 
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10.4 Run4 X �

Fig. 10.4 Hysteretic relation for base slip (braced Run4 X-dir). 
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10.5 Run4 Y �

Fig. 10.5 Slip velocity/drift/shear force (bare Run4 Y-dir). 
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10.6 Run4 Y �

Fig. 10.6 Slip velocity/drift/shear force (braced Run4 Y-dir). 
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Fig. 10.7 Comparison of response spectrums (bare Run4). 
�

Y-directionX-direction

frequency (Hz)

ac
ce

le
ra

tio
n 

(g
al

)

frequency (Hz)
1 2 3 4 5 6 7 8 9 100

500

1000

1500

2000

2500

3000

3500 input
 1st floor
 period

 input
 1st floor
 period

1 2 3 4 5 6 7 8 9 100

500

1000

1500

2000

2500

3000

3500

�

10.8 Run4 �

Fig. 10.8 Comparison of response spectrums (braced Run4). 
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Fig. 10.9 Comparison of base shear coefficient (bare Run4&6). 
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Fig. 10.10 The maximum uplift of the footings (braced). 
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Fig. 10.11 Uplift hysteretic relation of X2Y3 footing (braced). 
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Fig. 10.12 Lateral static loading test of footing (after Run4). 
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10.13 Run4 �

Fig. 10.13 Static loading test results (after Run4). 
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Fig. 11.1� Transition of lateral force distribution (braced).�
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Fig. 11.2 The maximum drift of frame and center (braced). 
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Fig. 11.3 Shear contribution of the brace (braced frame). 
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Fig. 11.4 The drift of the spandrel to the columns (braced). 
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1

   
A.1.1  X3  A.1.2  X3 �

Photo. A.1.1 Bare specimen X3 frame (before the test). Photo. A.1.2 Bare specimen X3 frame (after the test). 

   
A.2.1  X1  A.2.2  X1  

Photo. A.2.1 Bare specimen X1 frame (before the test). Photo. A.2.2 Bare specimen X1 frame (after the test). 

   
A.3.1  X3  A.3.2  X3  

Photo. A.3.1 Bare frame specimen (  the test). Photo. A.3.2 Braced frame specimen (after the test). 

   
A.4.1  X1  A.4.2  X1  

Photo. A.4.1 Braced specimen X1  (before the test). Photo. A.4.2 Braced specimen X1 frame (after the test). 
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B.4.1  X2Y3  B.4.2  X2Y3  

Photo. A.4.1 Bare specimen X2Y3 column (after the test). Photo. B.4.2 Bare specimen X2Y3 column (after the test). 

   
B.4.1  X2Y3  B.4.2  X2Y3  

Photo. B.4.1 Braced specimen X2Y3 column (after the test). Photo. B.4.2 Braced specimen X2Y3 column (after the test). 
2 Run6  

   
A.1.1  X3  A.1.2  X1  

Fig. A.1.1 Bare specimen X3 frame (after the test). Fig. A.1.2 Bare specimen X1 frame (after the test). 

   
A.2.1  X3  A.2.2  X1  

Fig. A.2.1 Braced specimen X3 frame (after the test). Fig. A.2.2 Braced specimen X1 frame (after the test). 
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3  

 
B.1.1  Run1 �

Fig. B.1.1 Bare specimen Acceleration (Run1 Table). 

 
B.1.2 Run1 2  

Fig. B.1.2 Bare specimen Acceleration (Run1 2F). 
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B.1.3  Run2 �

Fig. B.1.3 Bare specimen Acceleration (Run2 Table). 

 
B.1.4  Run2 2 �

Fig. B.1.4 Bare specimen Acceleration (Run2 2F). 
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B.1.5  Run3 �

Fig. B.1.5 Bare specimen Acceleration (Run3 Table). 

 
B.1.6  Run3 2 �

Fig. B.1.6 Bare specimen Acceleration (Run3 2F). 
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B.1.7  Run4 �

Fig. B.1.7 Bare specimen Acceleration (Run4 Table). 

 
B.1.8  Run4 2 �

Fig. B.1.8 Bare specimen Acceleration (Run4 2F). 
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B.1.9  Run5 �

Fig. B.1.9 Bare specimen Acceleration (Run5 Table). 

 
B.1.10  Run5 2 �

Fig. B.1.10 Bare specimen Acceleration (Run5 2F). 
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B.1.11  Run6 �

Fig. B.1.11 Bare specimen Acceleration (Run6 Table). 

 
B.1.12  Run6 2 �

Fig. B.1.12 Bare specimen Acceleration (Run6 2F). 
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B.1.13  Run1 �

Fig. B.1.13 Braced specimen Acceleration (Run1 Table). 

 
B.1.14  Run1 2 �

Fig. B.1.14 Braced specimen Acceleration (Run1 2F). 
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B.1.15  Run2 �

Fig. B.1.15 Braced specimen Acceleration (Run2 Table). 

 
B.1.16  Run2 2 �

Fig. B.1.16 Braced specimen Acceleration (Run2 2F). 
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B.1.17  Run3 �

Fig. B.1.17 Braced specimen Acceleration (Run3 Table). 

 
B.1.18  Run3 2 �

Fig. B.1.18 Braced specimen Acceleration (Run3 2F). 
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B.1.19  Run4 �

Fig. B.1.19 Braced specimen Acceleration (Run4 Table). 

 
B.1.20  Run4 2 �

Fig. B.1.20 Braced specimen Acceleration (Run4 2F). 
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B.1.21  Run5 �

Fig. B.1.21 Braced specimen Acceleration (Run5 Table). 

 
B.1.22  Run5 2 �

Fig. B.1.22 Braced specimen Acceleration (Run5 2F). 
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B.1.23  Run6 �

Fig. B.1.23 Braced specimen Acceleration (Run6 Table). 

 
B.1.24  Run6 2 �

Fig. B.1.24 Braced specimen Acceleration (Run6 2F). 
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B.1.25  Run7 �

Fig. B.1.25 Braced specimen Acceleration (Run7 Table). 

 
B.1.26  Run7 2 �

Fig. B.1.26 Braced specimen Acceleration (Run7 2F). 
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B.1.27  Run8 �

Fig. B.1.27 Braced specimen Acceleration (Run8 Table). 

 
B.1.28  Run8 2 �

Fig. B.1.28 Braced specimen Acceleration (Run8 2F). 
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B.1.29  Run9 �

Fig. B.1.29 Braced specimen Acceleration (Run9 Table). 

 
B.1.30  Run9 2 �

Fig. B.1.30 Braced specimen Acceleration (Run9 2F). 
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B.1.31  Run10 �

Fig. B.1.31 Braced specimen Acceleration (Run10 Table). 

 
B.1.32  Run10 2 �

Fig. B.1.32 Braced specimen Acceleration (Run10 2F). 
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B.1.33  Run11 �

Fig. B.1.33 Braced specimen Acceleration (Run11 Table). 

 
B.1.34  Run11 2 �

Fig. B.1.34 Braced specimen Acceleration (Run11 2F). 
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B.1.35  Run12 �

Fig. B.1.35 Braced specimen Acceleration (Run12 Table). 

 
B.1.36  Run12 2 �

Fig. B.1.36 Braced specimen Acceleration (Run12 2F). 
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B.1.37  Run13 �

Fig. B.1.37 Braced specimen Acceleration (Run13 Table). 

 
B.1.38  Run13 2 �

Fig. B.1.38 Braced specimen Acceleration (Run13 2F). 
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B.1.39  Run14 �

Fig. B.1.39 Braced specimen Acceleration (Run14 Table). 

 
B.1.40  Run14 2 �

Fig. B.1.40 Braced specimen Acceleration (Run14 2F). 
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B.1.41  Run15 �

Fig. B.1.41 Braced specimen Acceleration (Run15 Table). 

 
B.1.42  Run15 2 �

Fig. B.1.42 Braced specimen Acceleration (Run15 2F). 
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B.2.1  Run1 X1Y1 �

Fig. B.2.1 Bare specimen Displacement (Run1 X1Y1). 

 
B.2.2  Run1 X3Y4 �

Fig. B.2.2 Bare specimen Displacement (Run1 X3Y4). 
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B.2.3  Run2 X1Y1 �

Fig. B.2.3 Bare specimen Displacement (Run2 X1Y1). 

 
B.2.4  Run2 X3Y4 �

Fig. B.2.4 Bare specimen Displacement (Run2 X3Y4). 
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B.2.5  Run3 X1Y1 �

Fig. B.2.5 Bare specimen Displacement (Run3 X1Y1). 

 
B.2.6  Run3 X3Y4 �

Fig. B.2.6 Bare specimen Displacement (Run3 X3Y4). 
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B.2.7  Run4 X1Y1 �

Fig. B.2.7 Bare specimen Displacement (Run4 X1Y1). 

 
B.2.8  Run4 X3Y4 �

Fig. B.2.8 Bare specimen Displacement (Run4 X3Y4). 
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B.2.9  Run5 X1Y1 �

Fig. B.2.9 Bare specimen Displacement (Run5 X1Y1). 

 
B.2.10  Run5 X3Y4 �

Fig. B.2.10 Bare specimen Displacement (Run5 X3Y4). 
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B.2.11  Run6 X1Y1 �

Fig. B.2.11 Bare specimen Displacement (Run6 X1Y1). 

 
B.2.12  Run6 X3Y4 �

Fig. B.2.12 Bare specimen Displacement (Run6 X3Y4). 
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B.2.13  Run1 X1Y1 �

Fig. B.2.13 Braced specimen Displacement (Run1 X1Y1). 

 
B.2.14  Run1 X3Y4 �

Fig. B.2.14 Braced specimen Displacement (Run1 X3Y4). 
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B.2.15  Run2 X1Y1 �

Fig. B.2.15 Braced specimen Displacement (Run2 X1Y1). 

 
B.2.16  Run2 X3Y4 �

Fig. B.2.16 Braced specimen Displacement (Run2 X3Y4). 
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B.2.17  Run3 X1Y1 �

Fig. B.2.17 Braced specimen Displacement (Run3 X1Y1). 

 
B.2.18  Run3 X3Y4 �

Fig. B.2.18 Braced specimen Displacement (Run3 X3Y4). 

1
�,
2(
��
�*

��
	�
�*
*
�

���&��*�
�������&��*���
����
�.��������	�
�

+ � �+ �� �+ �� �+��+
�/
��
��
��
+
�
�
�
/
�+

1
�,
2(
��
�*

��
	�
�*
*
�

���&��*�
�������&��*���
����
�.��������	�
�

+ � �+ �� �+ �� �+��+
�/
��
��
��
+
�
�
�
/
�+

��*��,�

1
�,
2(
��
�*

��
	�
�*
*
�

���&��*�����	��
�������&��*���
����
�.�-������	�
�

+ � �+ �� �+ �� �+��+
�/
��
��
��
+
�
�
�
/
�+

1
�,
2(
��
�*

��
	�
�*
*
�

���&��*�
�������&��*���
����
�.��������	�
�

+ � �+ �� �+ �� �+��+
�/
��
��
��
+
�
�
�
/
�+

1
�,
2(
��
�*

��
	�
�*
*
�

���&��*�
�������&��*���
����
�.��������	�
�

+ � �+ �� �+ �� �+��+
�/
��
��
��
+
�
�
�
/
�+

��*��,�

1
�,
2(
��
�*

��
	�
�*
*
�

���&��*�����	��
�������&��*���
����
�.�-������	�
�

+ � �+ �� �+ �� �+��+
�/
��
��
��
+
�
�
�
/
�+



18   3 RC  

57  

 

 
B.2.19  Run4 X1Y1 �

Fig. B.2.19 Braced specimen Displacement (Run4 X1Y1). 

 
B.2.20  Run4 X3Y4 �

Fig. B.2.20 Braced specimen Displacement (Run4 X3Y4). 
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B.2.21  Run5 X1Y1 �

Fig. B.2.21 Braced specimen Displacement (Run5 X1Y1). 

 
B.2.22  Run5 X3Y4 �

Fig. B.2.22 Braced specimen Displacement (Run5 X3Y4). 
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B.2.23  Run6 X1Y1 �

Fig. B.2.23 Braced specimen Displacement (Run6 X1Y1). 

 
B.2.24  Run6 X3Y4 �

Fig. B.2.24 Braced specimen Displacement (Run6 X3Y4). 
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B.2.25  Run7 X1Y1 �

Fig. B.2.25 Braced specimen Displacement (Run7 X1Y1). 

 
B.2.26  Run7 X3Y4 �

Fig. B.2.26 Braced specimen Displacement (Run7 X3Y4). 
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B.2.27  Run8 X1Y1 �

Fig. B.2.27 Braced specimen Displacement (Run8 X1Y1). 

 
B.2.28  Run8 X3Y4 �

Fig. B.2.28 Braced specimen Displacement (Run8 X3Y4). 
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B.2.29  Run9 X1Y1 �

Fig. B.2.29 Braced specimen Displacement (Run9 X1Y1). 

 
B.2.30  Run9 X3Y4 �

Fig. B.2.30 Braced specimen Displacement (Run9 X3Y4). 
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B.2.31  Run10 X1Y1 �

Fig. B.2.31 Braced specimen Displacement (Run10 X1Y1). 

 
B.2.32  Run10 X3Y4 �

Fig. B.2.32 Braced specimen Displacement (Run10 X3Y4). 
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B.2.33  Run11 X1Y1 �

Fig. B.2.33 Braced specimen Displacement (Run11 X1Y1). 

 
B.2.34  Run11 X3Y4 �

Fig. B.2.34 Braced specimen Displacement (Run11 X3Y4). 
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B.2.35  Run12 X1Y1 �

Fig. B.2.35 Braced specimen Displacement (Run12 X1Y1). 

 
B.2.36  Run12 X3Y4 �

Fig. B.2.36 Braced specimen Displacement (Run12 X3Y4). 
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B.2.37  Run13 X1Y1 �

Fig. B.2.37 Braced specimen Displacement (Run13 X1Y1). 

 
B.2.38  Run13 X3Y4 �

Fig. B.2.38 Braced specimen Displacement (Run13 X3Y4). 
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B.2.39  Run14 X1Y1 �

Fig. B.2.39 Braced specimen Displacement (Run14 X1Y1). 

 
B.2.40  Run14 X3Y4 �

Fig. B.2.40 Braced specimen Displacement (Run14 X3Y4). 
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B.2.41  Run15 X1Y1 �

Fig. B.2.41 Braced specimen Displacement (Run15 X1Y1). 

 
B.2.42  Run15 X3Y4 �

Fig. B.2.42 Braced specimen Displacement (Run15 X3Y4). 
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