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Cooperative analysis of frame — shear wall structure with partial

floor deformations considered

HU Qi-ping', LIU Peng', LV Ming’

(1. College of Civil Engineering, Hebei University of Engineering, Hebei Handan 056038, China;

2. Hebei Peuot{hemical Design Institute Co. Ltd, Shijiazhuang 050061, China)
Abstract: The calculation model for the collaborative analysis of frame — shear wall structure was estab-
lished by considering partial floor deformation, the flat structure of flexible floor is divided into several re-
gions, each of lateral force ~ resisting members can be seen as a frame —~ wall modules, and flexible floor
role can be seen as a elastic support unit. The derived solving dual system for analysis of synergies was de-
rived by using Hamiltonian mechanics; the structure of displacement and internal force of the numerical so-
lution were derived by using precise integration method. Example calculation results indicate that the meth-
od is high precision.
Key words: partial floor deformations; frame ~ shear wall structure; hamiltonian mechanics; dual system-

atic methodology ; precise integration method
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Tab. 1 Displacement of structure( mm)

OL T LV

©OL OL S ®#T

%
U

AX HRET FX BRT

FX ART FX FERT  xX FRT

0 0 0 0
0.9055 0.9407 0.9985 1.0240
2.3478 2.3274 2.4839 2.4905
4.1598 4.0148 4.2939 4.1777
6.2184 5.9202 6.3498 6.0800
8.4220 7.9481 8.5513 8.1078
10.689 10.025 10.817 10.185
12.958 12.095 13.085 12.253
15.184 14.116 15.311 14.282
17.343 16.078 17.466 16.233
19.428 17.880 19.446 17.905
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0 0 0 0 0 0

1.0291
2.5292
4.338 6
6.393 6
8.5%4 5
10.860
13.127
15.353
17.507
19.452

1.0454
2.5278
4.2142
6.1151
8.1424
10.219
12.288
14.317
16.266
17.911

0.998 5
2.4839
4.2939
6.349 8
8.5513
10.817
13.085
15.311
17.466
19.446

1.0240 1.0201 1.0454

2.4905
4.17717
6.080 0
8.107 8
10.185
12.254
14.282
16.234
17.905

2.5292
4.3386
6.393 6
8.594 5
10.860
13.127
15.353
17.507
19.452

2.5278
4.2142
6.1151
8.1424
10.219
12.288
14.317
16.266
17.911
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Tab.2 Shear force of structure Q(kN)
DE OB R O% %% OF T
ﬁA ‘A
2 ﬁ;"ﬁ:g ggﬁj;; Wl OBE BB AR B BB WE B
Wr e mr gr ME AT BE BT &r #F &b AT
0 760.8 - 6 144.2 - 97.8 - 9.4 - 97.8 - 9.4 -
1 689.2 711.8 5565.45748.2 72.4 8.8 72.7 10.4 72.4 8.8 72.7 10.4
2 608.1 640.7 4910.75173.9 77.7 -15.6 77.7 -15.3 71.7 -15.6 71.7 -15.3
3 527.5 559.6 4259.64519.2 81.7 -10.3 81.6 -10.3 81.7 -10.3 81.6 -10.3
4 447.5 479.0 3613.5388.1 8.7 -6.3 8.7 -6.4 8.7 -6.3 8.7 -6.4
5 368.0 399.0 2971.5322.0 84.2 -4.3 8.2 -43 8.2 -43 8.2 -473
6 288.8 319.5 2332.4258.0 8.6 -~-3.8 8.6 -3.8 8.6 -3.8 8.6 -3.8
7 209.9 240.3 1695.31940.9 8.3 -44 8.3 -44 8.3 -44 8.3 -4.4
8 131.2 161.4 1059.21303.7 8.5 -5.7 8.5 -5.7 8.5 -5.7 8.5 -5.17
9 53.10 82.70 429.2 667.7 76.8 -7.5 176.1 -7.5 76.8 -7.5 76.1 -7.5
10 0.0 4.7 0.0 37.7 00 -1.2 00 -119 00 -11.2 0.0 -11.9
% 3 1% E M(KNM)
Tab.3 Bending moment of structure M(KNM)
OE% ORR OB o O
g za
#E W; “‘@:m ﬁ;nm :E K& RE KB R RS R R
ob e mr gy BE AT ®E AT AE AT g #F
0 15 404.6 - 128 982.2 - 1 708.1 - 1713.8 - 1708.1 - 1713.8 -
1 13 925.7 13925.7 100 871.9 100401.0 1470.6 1470.61468.8 1468.81470.61470.61468.81468.8
2 12828.3 12828.3 75645.3 74813.7 1343.0 1343.01339.81339.81343.01343.01 339.81 339.8
3 11454.5 11454.5 54270.5 53174.6 1191.1 1191.11188.01188.01191.11191.11188.01 188.0
4 9898.4 9898.4 36554.4 35275.0 1021.6 1021.61018.61018.61021.61021.61018.61018.6
5 8§237.0 8237.0 22328.2 20931.3 843.1 843.1 840.1 840.1 843.1 843.1 840.1 840.1
6 6532.1 6532.1 11458.2 9995.5 662.3 662.3 659.3 659.3 662.3 662.3 659.3 659.3
7 483.6 4830.6 3844.6 2354.1 484.2 484.2 481.1 481.1 484.2 484.2 481.1 481.1
8 3164.9 3164.9 -579.6 -2073.0 312.0 312.0 308.9 308.9 312.0 312.0 308.9 308.9
9 1553.3 1553.3 -1850.1 -3334.8 147.6 147.6 144.5 1445 147.6 147.6 144.5 144.5
10 0.0 0.0 0.0 -1477.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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