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Model of the structure of a middle school

Fig. 1
teaching building
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Tab. 1 The type and number of the arrangement

dampers in each floor

| BeRSHRRA J7' 1] BB
g NFH# X[ Y &
1 1 8 5 4 9
2 1 8 5 4 9
3 1 8 5 4 9
4 1 8 5 4 9
5 1 8 5 4 9
6 1 6 3 4 7
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(a) AHE; (b) A%
Fig. 2 The support way of the dampers

(a) spag; (b) herringbone bridging
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Fig. 3 Sketch map of external form of the dual

rod viscous fluid dampers
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Tab.2 The parameter of viscous fluid dampers

B 2% FH2 HEREC BXEE BKHEEN
KR Mo /kN-m-s! /mm /kN
A 0.35 1200 +50 500
B 0.35 1000 +50 500
C 0.3 800 +50 500
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Tab.3 Contrast of model analysis results

HE R 1 2 3 4 5 6 7 8 9
SATWE 1.460 9 1.365 1 1.197 3 0.467 4 0.442 9 0.3859 0.2599 0.2523 0.219 8
ETABS 1.454 83 1.35239  1.19438 0.46477 0.4387 0.38406 0.25827  0.249 87 0.218 69

PERFORM-3D 1.462 1 1.3592 1.200 4 0.467 1 0.440 9 0.386 0.259 6 0.2511 0.219 8

x4 BERENEIATEERIE

Tab. 4 Contrast of story shear of elastic response spectrum

X 128 H1/kN Y g Ry S1/kN
B SATWE 453 ETABS 4553 PER-3D 45 SATWE %553 ETABS 4553 PER-3D £
6 766 727 735 660 619 632
5 1390 1363 1379 1183 1147 1159
4 1926 1921 1930 1 620 1 598 1610
3 2374 2391 2 389 1979 1973 1977
2 2727 2765 2715 2267 2277 2269
1 2972 3019 3 056 2472 2491 2 488
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A R R R K HE R T AR — B, B4R A Tt
AR SH1 ., SHA JEAR 2% T2 T 37 30 i) bS5 0 3t
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(35 gal) RiTHIFRENF 5% BB TG BT 1
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Tab.5 The base shear of each seismic waves under frequent earthquake

7] R KOCA NOR R2 WASH WEST SH1 SH4 FEHE

X 35 51/kN 3 066 2852 2991 2 604 2198 2398 2796 2701
HE 1.0156 0.944 7 0.990 7 0.862 5 0.728 1 0.794 3 0.926 1 0.894 6

Y1 B 51/kN 288 5 1970 2810 2231 228 3 162 4 2342 230 6
LhfE 1.158 2 0.790 8 1.128 1 0.895 6 0.916 5 0.651 9 0.940 2 0.9259

I WE = MRV E AT T R 0 1/ B T BRI Y )



276 WwoR B R 37 %
7 3.3 SREERTEUBENES T

o L i T IR B4 43 95 25 18 MR A
1 = TR 0 P TR 40 47 3R P 1 % b TR 43 47 0
%3 % e B (FNA), KHGEHIRE i B ECH PR S AT
i, — wr WA, BRI S R AR A 4 4R T
2 WL, PG R B M A R

T T
(€] 0.5 1 Lis 2 2.5 3 3.5 4

FA/s
B4 &3 E A S% MR ALK st b
Fig. 4 Contract between design ground motion and
standard design spectrum of damping ratio of 5%
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Tab. 6 Reducing rate of intersstory shear of each seismic wave in X direction

3= KOCA NOR R2 WASH WEST SH1 SH4 SEHE
6 44.94% 17.92% 33.79% 33.98% 20. 10% 1.23% 18.71% 24.38%
5 42.22% 15. 68% 36. 07% 36. 711% 22.04% 13.13% 26. 62% 27.50%
4 42.81% 19.32% 35. 64% 36. 80% 16. 54% 22.15% 30. 65% 29.13%
3 46.39% 22.46% 34.34% 35. 66% 24. 04% 23.15% 27. 80% 30.55%
2 45.23% 24. 87% 35.67% 38.39% 33.64% 19.79% 25.25% 31.83%
1 44.94% 23.74% 38.58% 40. 16% 35.41% 16.15% 22.12% 31.59%
R YEERFHBROSEHBER
Tab. 7 Reducing rate of inter story shear of each seismic wave in Y direction
3= KOCA NOR R2 WASH WEST SH1 SH4 FE
6 KOCA NOR SILC WASH WEST SH1 SH4 34.38%
5 57.34% 28. 14% 14.90% 26.55% 43.74% 34.97% 35.00% 30.07%
4 54.68% 26.35% 13.41% 16.99% 35.48% 35.63% 27.92% 29.35%
3 52.12% 30. 77% 8.75% 12. 85% 35.52% 39.40% 26. 02% 32.47%
2 51.93% 23.82% 16. 69% 20. 66% 39.83% 42.11% 32.24% 38.19%
1 53.81% 23. 84% 29.50% 31.87% 47.19% 44.92% 36.21% 32.54%
3.4 FEMEERATHEREMREST £ = Y W,/ (4nW,). (2)
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Fig. 5

Interstory displacement angle contract in analyze of structure elastic plastic time history

(a) KOCA wave in X direction; (b) KOCA wave in Y direction; (c¢) WEST wave in X direction; (d) WEST wave in
Y direction; (e) SH4 wave in X direction; (f) SH4 wave in Y direction
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Tab. 8 Reducing rate of interstory shear in X and Y directions

SRR S%BELL  15%EEL  FHEE BREH
: =
(RPOESR) (RAEER) HBRR  WER
6 766. 1 526.8 31.24%  24.38%
5 1389.7 965. 6 30.51%  21.50%
4 1926.2 1347.7 30.04%  29.13%
X )
3 2373.7 1669.0  29.69%  30.55%
2 2726.6 19249 29.40%  31.83%
1 2971.6 2106.0  29.13%  31.59%
6 660. 1 459.5 30.40%  34.38%
5 1183.5 834.5 29.49%  30.07%
4 1619.6 1152.8  28.82%  29.35%
Y
3 1979.4 1418.3  28.35% 32.47%
2 2267.2 1632.4  28.00% 38.19%
1 2472.2 1787.8  27.69%  32.54%
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Seismic Retrofit Design of a Teaching Building with
Frame Structure by Using Viscous Field Damper

SHEN Wei, LI Ai-qun, SU Yi, LU Feng-yong, SONG Qian-en
(Research Center for Earthquake Resistance and Energy Dissipation of Engineering Structures ,
Southeast University, Nanjing 210096, Jiangsu, China)

Abstract

The calculation and design of energy-dissipated seismic retrofit of a 6-story teaching building in a middle
school located in seismic fortification intensity of VI by using viscous fluid dampers is introduced. The structure
of the teaching building is the cast-in-situ concrete frame. Considering the using function and seismic perform-
ance demand of the building, the teaching building is optimally arranged 52 viscous dampers from the first to the
sixth story. The dynamical time history analysis results indicate that the viscous fluid dampers effectively dissi-
pate the energy of structure vibration and obviously reduce the seismic response of the structure.

Key words: energy-dissipated seismic retrofit design; concrete frame; viscous fluid dampers; time history

analysis



