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Fig.1 The structure layout without wings Fig.2 The structure set up with the two—way wing
walls

¢ Y(GB50011-2010)™ . YJK-A 7 015g¢.8 020g.8
030g 9 040g, 1 , , 1~ 3,

1 7 015¢g
Tab.1 Comparison of structural calculation results under minor earthquake of 7 degree 0.15 g

T, 0.661 3 0.579 4
/S T, 0.621 7 0.576 7
T. 0.569 9 0.492 1

T./T, 0.86 0.85
AN 3 265.49 3 678.38
Y 3226.30 3611.80

o X 7.034 7.690

¢ Y 6.950 7.551
X 1/1 091 1/1 464
Y 1/1 044 1/1 287

X 1.02 1.02

Y 1.30 1.30

2 8 020¢

Tab.2 Comparison of structural calculation results under minor earthquake of 8 degree 0.20 g

T, 0.661 3 0.579 4
/S T, 0.6217 0.576 7
T, 0.569 9 0.492 1

T./T, 0.86 0.85
AN X 4 353.99 4904.51
Y 4301.73 4 815.73

o X 9.379 10.253
¢ Y 9.267 10.068
X 1/818 1109 8

Y 1/783 1/965

X 1.02 1.02

Y 1.30 1.30
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38 030¢g
Tab.3 Comparison of structural calculation results under minor earthquake of 8 degree 0.30 g

T, 0.661 3 0.579 4
/S T, 0.621 7 0.576 7
T. 0.569 9 0.492 1
T./T, 0.86 0.85
N X 6 530.98 7 356.76
Y 6 452.59 7 223.60
1% X 14.069 15.380
Y 13.900 15.102
X 1/571 1/752
Y 1/556 1/683
X 1.02 1.02
Y 1.30 1.30
3
YJK-A , 0.34,0.45,0.68, 1(
)s , 0.06, 1.0, o
4.
4

Tab.4 Comparison of the calculation results of the maximum inter—story drift angle under moderate earthquake

1/481

1/463
7 015¢g
1/642

1/534

1/363

17350
8 020¢g
1/485

1/403

1/240

11232
8 030g
1/305

1/282
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PKPMCAD PUSH&EPDA . 7 015¢,8
0.20 g 8 030¢g , CQC X,Y
o 50

5
Tab.5 Comparison of the calculation results of the maximum inter—story drift angle under major earthquake

CcQC

X 1/127 1/118
Y 1/123 1/135

7 015¢g
X 1/185 1/178
Y 1/158 1/157
X 1/113 1/109
Y 1/114 1/120

8 020¢g
X 1/152 1/165
Y 1/140 1/145
X 1/106 1/104
Y 17103 1/97

8 030¢g
X 17125 1/129
Y 1/131 1/120

PKPMCAD PUSH&EPDA s
Y ’ 3 Y 4 o
3 4
Fig.3 The plastic hinge distribution map when the Fig.4 The plastic hinge distribution diagram of the
wing wall structure is not set up wing wall structure is provided in both directions
[7-9]
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. , 7 015g.8 020¢ 8
0.30 g , 6.
. , 7 015¢g.
8 020¢g 8 030¢g , 7o
6 N 7
Tab.6 The comparison of two kinds of systems with Tab.7 Comparison of two kinds of systems with steel
the same beam and column section content when the overall stiffness is close
/(kg/m?) /(kg/m?)
47.02 47.02
7 015¢g 7 015¢g
48.81 43.37
54.29 54.29
8 020¢g 8 020¢g
54.45 48.76
69.93 69.93
8 030¢g 8 030¢g
67.29 60.51
6. 7 N ,
6
l ) ’ Y 9 b
2) b b Y
3) , ,
4) , : , ;
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Effect of Reinforced Concrete Wing Walls on Performance of Frame
Structure in High Intensity Area

Jiang Yuan
(Power China Chengdu Engineering Corporation Limited , Chengdu 610072, China)

Abstract: Due to such features as regular structure, flexible usage and small lateral stiffness, frame structure has
big structural deformation with the filler wall and attached element heavily destroyed when there is a strong
earthquake. This study compares two structural systems under minor, moderate and major earthquakes, one with
some short wing walls and the other with none. According to the results, the seismic behavior of the structural
system with short wing walls is significantly improved (if the short wing wall is set and the displacement angle is
reduced by about 15% to 35%, etc.). It concludes that setting some short wing walls is an economical and effi-
cient way, which is recommendable in practical design.

Key words: frame structure; reinforced concrete wing wall; seismic behavior; nonlinear static analysis; economic

comparison
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