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Simplified Computation Algorithm of New Multi-lateral Resistant

Steel-concrete Mixed Structure Under Lateral Load
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Abstract: According to the shortage of steel frame and concrete core canister mixed structure, the
steel frame-buckling constraint brace-concrete core multi-lateral resistant mixed structure was put
forward. Simplified mechanical model of multi-lateral resistant steel-concrete mixed structure was
established based on the stiffness equation principle. Stiffness calculation formulae of frame,
brace steel frame and concrete tube were given, and the equilibrium differential equations of the
structure were deduced according to the elastic theory. Then the lateral and internal force
simplified algorithms were deduced based on boundary conditions under the inverted triangle
lateral load, uniformly lateral load and top-concentrated lateral load. Finally, the reliability of the
simplified algorithm was verified. The results show that the simplified algorithm has good
accuracy., and it is easy for application, and can be applied for the engineering designers.

Key words: steel frame and concrete core canister mixed structure; buckling constraint brace; lat-

eral load; equilibrium differential equation

W is BH#3:2013-07-11
EETH :BEXARPFIEATH(51208057) s h EH L /5 R # K45 H (2013T60687)
BB N2 (1981, B BRFGPH % A, PRI, T2 11, E-mail : bright_li@chd. edu. cn,



2 AHAFE TRFR

0 51 T

PAE 2R TR BE 05 T IR 5 4 4 ey A1 0 4 AE 28
PR S TR R U BT 4G A 245 4 R IR R - 45 A Y
DL o BHE TR 23 v 409 53 B 15 8 LU O L A A
ZINTITT K R RE 18 » IR E 85 1) 47 82803 g s TR B Lt e
FLAT IR R 8 00 W1 52 B 47100 B 8 7 » IR BT 7K T £y 2K
MR HIRES AR R AFTE— SR L 15 . WA
HEZRGEAE I B2 sl SR IR A i PR VR 22 A oy 2k
WGP DR 5 LR HE ST 3 5 2 SR P K R A 4B T
KB R 22 A il o . LASIRT IR B8 1 08 1R T 3RS ) B0
ARV A 3+ Hhy T HE 2RI 2R A AT T 75 W R R R
PO T SO R ARIF 3 B BT TR 9

B H] O Wk R HE R 4 R A BRI AR
TS B AT BEE 1Y B2 7R 2 T TR SR 2 W4 i
e ] 3 G G PR IA s @2 W 2 4 B AT O R i I
JE A AT N 2 S0 A AR B T s O JiE i 2071
SCHEAE 2 T3 M3 T Ik 22 8 3 21 i AR . B A 10 i #E
RERE 7 » 75 A HE S P A B2 S A i o mI M) P S 4 it
A 114 0 1) 2 DA FIR AT 00 5 5 5 A SR A B0 2 W R A
FERCRE . e, A SO 22 3 S Tl il 2R
SCHEE 2 I 32 42 B e 20 TR R oo el A8 ) i 2R
W-REE IR B AR AR

ARSCHEE ST TR B BRI 45 4 I TR AL
THEARBERL SR TS BRI HE = ) T P i AR R
RS 9 B A 53, I R AT BR oG 32 36 g 46 55 3% 9 ]
FEVEREAT T IR UE . SR AT vk AR DR 1T R A
H BT Y AR Bt IR A A B IS L g e T A 2RI A
PR OGS L2 o A i A HL AT 2 00 BRSO T 7
LA AE .

1 BHNERERBRE

RN BE L TR S A R A BTN ) A O A A
T B LU FAT e 24 SR SRR o M B SR AE 2R 3 A
R A R Z AU R R A 1 R,

ARG 70 25 191 2 0 5 D7) R0 2 AR 26 0 Al o s )
BIHEZR i ) 24 2R S AL 2R O b 24 RS A% A5 T
2 S SR R I ) A R R A A B A D DL R
SR U R R R S TS B HE S LR SR AN BT
it o I R — 2 A Al O 25 0 TR i R AT L LI 2

G HE T AR BE

CIME SR | 345 IR BE 4 08 i 0 o B2y o) 80 T
A .

(2) 7 BE 5 1) L e ) A R 1R 219

2013 F
SCEH M MERRE JE LR
ge====:1 r r 1 T T s=f==ap
N L L I I I Tremme= d

>% Ey e iy )

B1 #BZHER-BEHRTIESEHIE
Fig.1 Plane of Typical Multi-lateral Resistant

Steel-concrete Mixed Structure
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Fig.2 Simplified Models of Multi-lateral Resistant

Steel-concrete Mixed Structure
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Tab.2 Comparisons Between Theoretical Formula Calculation Results and Finite Element Results for Models A1-A7

o ) K/(N+mm 1)
BRI S | £/(N« mm™D) Cu/N 1+3. 647¢ (Ey1) /10" MPa — — x5 28/ 4
[R{ACRS AT

Al 2 160 000 4.15%10° 1.014 2.03 13 501 13 213 2.13
A2 576 000 1. 11X 107 1.052 1. 96 13 414 13 125 1.43
A3 324 000 6.22X10° 1.093 1.88 13 329 13 047 2.11
A4 216 000 4.15X10°% 1.139 1.81 13 239 12 968 2.04
A5 162 000 3.11X10¢ 1. 186 1.74 13 155 12 898 1.95
A6 108 000 2.07 X108 1.279 1. 61 13 007 12 776 1.78
A7 79 200 1.52X10° 1. 380 1.49 12 868 12 661 1.61

Tab.3 Comparisons Between Theoretical Formula Calc

3 REBI~BTERARNITEEREERTERIL
ulation Results and Finite Element Results for Models B1-B7

‘ K/(Ne+mm 1)
BOWSHS | £/(N -« mm™ ) Cu/N 143,647, | (EyIy)e/1010 MPa — — IRt/ %
[RIACRTS ARGk
Bl 2 232 000 1.29X10° 1.121 1.84 259 231 256 410 1.09
B2 1 260 000 2.42X10° 1.215 1. 69 254 762 253 165 0.63
B3 900 000 1.73X10° 1.301 1.58 251 224 250 313 0.36
B4 576 000 1.11X10° 1.471 1. 40 245 468 245 700 0.09
B5 432 000 8.29X10¢ 1.628 1.27 241 207 242 229 0.42
B6 324 000 6.22%108 1. 837 1.12 236 658 238 474 0.76
B7 223 200 1.29X10% 2.215 0.93 230 619 233 100 1.06
4 E £ 3Lk
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