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Seismic strengthening of RC frame structure with web-type plate

YUE Qingxia'?, YU Yipu', LI Shurong"?, ZHANG Xin"?, WANG Yan’
(1.School of Civil Engineering, Shandong Jianzhu University, Jinan 250101, China;
2.Key Laboratory of Building Structural Retrofitting and Underground Space Engineering, Ministry of Education,
Shandong Jianzhu University, Jinan 250101, China; 3.Shandong Jiangu Special Professional Engineering Co., Ltd.,
Jinan 250101, China)

Abstract: To improve the whole seismic performance of the frame structure, especially the beam-column joint, a new seismic rein-
forcement method is proposed for reinforced concrete frame structure with adding a web-type plate. The internal force optimum can
be achieved by setting the web-type plate at a certain region between frame beams, and the bending moment of the beam-column
joint will decrease. A multiple seismic defense lines frame structure can be formed with the web-type plate. A typical frame struc-
ture of 10 stories is designed as a case study. The effects of the layout, linear stiffness ratio, and reinforcement of the web-type
plate on the structural performance are analyzed. The reinforcement ratio of the web-type plate to the column and beam is proposed.
The seismic analysis shows that the lateral stiffness of the structure is improved , meanwhile the bending moment of the beam-col-
umn joint is reduced. The optimum layout position of the web-type plate is 0.3 and 0.7 of the beam span, and the suggested linear
stiffness ratio of the web-type plate to column and beam are 0.7~1.5 and 3.5~7, respectively. Further, a suggested reinforcement
ratio of the web-type plate is given by nonlinear parametric analysis to ensure that the plate yields first as designed. The nonlinear
dynamic time-history analysis of an actual engineering project that seismic upgrading with the web-type plate is undertaken. The
analysis results show that the lateral displacement, and the inter-story drift ratio of the structure with web-type plate are reduced.
Compared with the structure before upgrading, the plastic hinges are reduced. The seismic performance of the frame structure rein-
forced with the web-type plate is improved. The analysis verify that the proposed strengthening method with web-type plate was

reasonable and feasible.
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Tab.3 Dimensions of structural members
F L BOE R /mm?
HE LR AT 900 X 900~600 % 600

800X 450,750 X 450,750 X400.750X 350,

HEZR: B 700X 300,600 300,500 250,500 X 200,

400X 200
J15 250X850,250<X1000
x4 HHMIEMHENREIERESR
Tab.4 Concrete strength grades of main structural members
bz ‘ ‘75‘5?%@:?&%%2& A

FE 7 7R
1~52 C55 C30 C30
6~10)2 C50 C30 C30
11~16 )2 C45 C30 C30
17~21)2 C40 C30 C30
22~24 2 C35 C30 C30
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Tab.5 Details of ground motions

s Hh 72 Hb 25 R ] PGA
TRBI Chi-Chi-Taiwan_No_1202 HhE A 1999 0.26g
TRB2 Kobe-Japan_No_1116 H 7 B 1995 0.25g
TRB3 Chi-Chi-Taiwan-06_No_3275 hEAES 1999 0.20g
TRB4 Imperial Valley-06_No_185 5 [ i A e S 1979 0.26g
TRB5 Chi-Chi-Taiwan-04_No_2708 i A 1999 0.11g
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Fig. 20  Averages of maximum inter-story drift ratio in Y direction
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Fig. 22 Ratios between the structural requirement and capacity under rare earthquake
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