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Fig.1 The sketch map of frame-supported oblique-grid

multi-ribbed composite wall structure
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Tab.1 The level table of orthogonal test design .
B i 2 B0 9 410E 58 i 00 2647 IRIE 4 BT
A AS Y HE S 32 HE S A S A B BT Ay R
HHEKT  hp/lo(A) Bo/Ho(B)  h/lo(O) FEHSI(D) o Aok HRE S8 A SCRE B Y B ) 25 I
1 0. 05 0.15 0. 21 R 25 THLS e K A, L3R 3.
2 om am o o T S ML 2 4 2 8 R 22 0%
0. 0. 0. .
XoF 5% e AL 3R AL 2S 180 B O A A, Hh K 3ROR
*k2 RHEXRREX Be— BN ¢ S IKEIE BT A N 756 {E 22 15 4,
Tab. 2 The test table of orthogonal design for specimens =K, /n;, B#RIZHNEZEMMN K LR SR E
WRHE 7 /l(A) Bo/HyB)  hy/l(C) 251D B 8, Horp 0, R 1 B[R — K A TR
; i ; ; ; B, B g B BR LLSE @ B KF 3G R, = max(k,)
3 1 3 3 3 —min(k,) , KR § T 2.
! i ; 2 ‘15 HH 4 AT HE SRS BBy s fa ik 2 S
) <
6 2 3 1 2 IR R/l B 254025, B BT T 3 1Y 25 1 91 3k
/ 3 ! 3 2 1 b BRI A ZHER R HSEBR b A — S
8 3 2 1 3 N
9 3 3 9 ) R7X AR H A H R AL EAEN .
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Tab.3 The calculation results of orthogonal test
R AESCR ST T HE S G2 3 A 4 HE 37 e s vh A 4 HE S A% R & 89 7 HE 32 FE S &0 45 4 R R 0
48 Vi /kN M,/ (kN = m) M./(kN + m) Vo/kN M./(kN » m) .
1 90. 08 59.48 107. 21 200. 02 88. 95 16.01
2 146.51 73.15 170.92 225.61 93.93 19. 82
3 201.71 106. 89 217.15 261. 88 117. 68 20. 38
4 214.12 122. 04 225.92 218.91 100. 05 20. 15
5 270.53 118. 68 259.42 239. 82 124.82 22.34
6 265.01 116. 36 242.87 342. 34 121. 68 20. 09
7 307.97 122.53 276.91 238.67 146. 79 19. 33
8 347.02 130. 47 287.83 325. 35 138. 65 20. 89
9 365. 96 164. 08 339.62 396. 14 156. 06 22.78
x4 BEREALSNEX
Tab. 4 The visual analysis table of the wall
- HE 32 % 52 B85 57 /kN HE S % 32 A5 5/ (kN » m)
S K, K, K, k ky ks K, K, K, by k, ks R
hy/lo  438.30 749.66 1 020.95 146.10 249.89 340.32 194.22 239.52 357.08 417.08 79.84 119.03 139.03 59.19
By /H, 612.17 764.06 832.68 204.06 254.69 277.56 73.50 304.05 322.30 387.33 101.35 107.43 129.11 27.76
hy/ly 702,11 726.59 780.21 234.04 242.20 260.07 26.03 316.31 354.27 344.10 105.44 118.09 114.70 12.65
22 %) 702.11 726.59  780.21 234.04 242.20 260.07 26.03 337.24 332.04 355.40 112.41 110.68 118.47 7.79
Hx HE 32 72 5 A i/ (kN » m) HE S A IS Y 77 /kN
) K K, K; 3 ks ks R K K, K; ki ks ks R
hy/lo  495.28 728.22 904.36 165.09 242.74 301.45 136.36 687.51 801.07 960. 16 229.17 267.02 320.05 90.88
B, /H, 610.04 718.18 799.64 203.35 239.39 266.55 63.20 657.60 790.78 1 000.36 219.20 263.59 333.45 114.25
hy/ly 637.92 736.47 753.47 212.64 245.49 251.16 38.52 867.71 840.66 740.37 289.24 280.22 246.79 42.45
2545 706.25 690.70 730.90 235.42 230.23 243.63 13.40 835.98 806.62 806. 14 278.66 268.87 268.71 9.95
HE S FE IS #6485 4/ (kN + m) 008 5 K% f
H %
K, K, K, £ ks ks R K, K, K, k ks ks R
hy/lo  300.56 346.55 441.50 100.19 115.52 147.17 46.98 56.21 62.58 63. 00 18. 74 20. 86 21.00 2.26
B./H, 335.79 357.40 395.42 111.93 119.13 131.81 19.88 55.49 63. 05 63.25 18. 49 21.02 21.08 2.59
hy/ly 349.28 350.04 389.29 116.43 116.68 129.76 13.34 56.99 62.75 62.05 19. 00 20. 92 20. 68 1.92
25441 369.83 362.40 356.38 123.28 120.80 118.79 4. 48 61.13 59. 24 61.42 20. 38 19.75 20. 47 0.73
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Fig. 2 The influence trend of factor level and average deviation value of the same level
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Tab.5 Calculation table of F value on variance analysis

& N7 5 2 KW #2205 A [ER:iN; s Y078 2% F1{a 2
AChy/lo) 56 669. 37 2 28 334.69 157. 10 * % %
B(By/Hy) 8 489. 33 2 4244, 67 23.53 * %
5 Clhy/l0) 1063.78 2 531. 89 2.95 X
B 360. 72 2 180. 36
HE 3 S 66 583.19 8 8 322. 90
X AChy /1) 5 795,42 2 2 897.71 334. 15 % % %
B(B,/H,) 1 730. 60 2 865. 30 99. 78 * % %
R Clhy/lo) 139.55 2 69.78 8.05 X
B2 17. 34 2 8.67
B 7 682.91 8 960. 36
AChy, /o) 28 070. 89 2 14 035. 45 102. 48 * %
— B(B./H,) 6 031.26 2 3015.63 22.02 * %
- B Clha/l) 2 594. 99 2 1297.50 9. 47 *
g B2 273.93 2 136. 97
SR 36 971.06 8 4 621.38
AChy /1) 12 504. 84 2 6 252,42 64.21 * %
B(B,/H.) 19 905. 01 2 9 952.51 102. 21 * % %
i} Clhy/l0) 3000. 58 2 1500. 29 15.41 *
B2 194. 74 2 97. 37
HE A S 35 605. 17 8 4 450. 65
JE B AChy /1) 3 443.85 2 1721.93 113. 81 * % ¥
B(B./H,) 607.58 2 303.79 20. 08 * x
¥l Clhy /1)) 349. 10 2 174.55 11. 54 *
2 30. 26 2 15.13
Je¥ll 4 430. 80 8 553. 85
AChy, /o) 9.65 2 4. 83 10. 38 *
. B(Bw/Hy») 13.05 2 6.53 14.03 *
T X Clhw /1) 6.59 2 3.30 7.08 X
L] N ; -
R 0.93 2 0. 47
SR 30. 22 8 3.78
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Tab. 6 The orthogonal design internal force comparative analysis on the supported-beam of oblique-grid

multi-ribbed composite slab structure and relevant frame-beam

e A A/ (KN - m) KR/ (KN« m) SCHE BT )/ kN

W EXR ESR A EX®  ERR i X ERR Al
107. 21 200. 65 . 534 59.48 85.43 . 696 90. 08 120.12 750
170. 92 251. 31 680 73.15 89.91 . 814 146.51 152. 65 960

217.15 311.18
225.92 329.63
259.42 361. 38
242.87 395.11 .615 116. 36
276.91 457.09 . 606 122.53
287.83 483.02 0.596 134. 47
339.62 470.07 0.722 164. 08
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685 122. 04
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143. 56
205. 04
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Research on influence factor of frame-supported oblique-grid multi-ribbed
composite wall and internal force coefficient of frame-supported beam

JIA  Sui-zi*', YUAN Quan*, CAO Wan-lin'

( 1. The College of Architecture and Civil Engineering, Beijing University of Technology. Beijing 100124, China;
2. School of Civil Engineering and Architecture, Beijing Jiaotong University, Beijing 100044, China )

Abstract: Considering the factors of height-to-span ratio (h,/l,) of the beam, width-to-height ratio
(B, /H,) of the aseismic wall and height-to-span ratio(h,,/l,) of multi-ribbed composite wall(MCW),
the orthogonal test design method was adopted to analyze the calculation results of frame-supported
oblique-grid MCW structure by using the visual and variance analyses, and the internal force influence
factors of key parts and structural maximum angle were also researched. It is concluded that &, //, and
B, /H, have significant effects on part internal force of frame-supported beam and frame-supported
column, as well as have certain effects on structural maximum angle, and based on the analytical

results, the calculation method on internal force coefficient of frame-supported beam is obtained.

Key words: frame-supported oblique-grid multi-ribbed composite wall; f{rame-supported beam;

orthogonal test design; internal force coefficient



