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The Calculation & Analysis of a Super High-
Rise Building Transfer Components

WEI Yong ,YUAN Yongbo ,ZHANG Mingyuan ,HUANG Keyu

(Faculty of Infrastructure Engineering,Dalian University of Technology,Dalian,China, 116000 )

Abstract ; In order to identify whether the design performance of the transfer story components of a
certain super high-rise building can meet the structure aseismatic design requirements, according to
existing problems in the design, necessary improvement measures are proposed in this paper. Per-
formance indexes of the transfer story components are calculated, and the calculation results are
compared with quantitative control standards in the design code ( GB50011—2010 ) and technical
specification ( JGJI3—2010 ). When small earthquakes act,the maximum axial load ratio of shear
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wall in the transfer story is 0. 49, the maximum axial load ratio of transfer column is 0. 44, the
maximum axial load ratio of frame column is 0. 51 ,and the minimum reinforcement ratio of shear
wall is no less than 0. 25 while the maximum reinforcement ratio reaches 1. 31. When moderate
earthquakes act,the maximum normal stress of part of the wall is + 1. 28, and the values of per-
formance indexes of components are within the specified range. When major earthquakes act, the
maximum shear compression ratio of shear wall is 0. 145 ,the maximum shear compression ratio of
transfer column is 0. 046 ,and the minimum ratio of the bearing capacity of transfer beams to each
kind of earthquake effect is 1. 36. Under the action of small earthquakes , moderate earthquakes, and
major earthquakes respectively, the design performances of transfer components can meet the struc-
ture aseismaticrequirements in the design code ( GB50011—2010 ) and technical specification
(JGI3—2010) ,but the reinforcement of shear wall in the transfer story is a little too large. Under
the action of moderate earthquakes,part of the wall has normal stress,and is under small eccentric
tension.

Key words : super high-rise building ; transfer story ;component;bearing capacity ; aseismatic design
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Table 1 Base shear under three kinds of earthquakes
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Table 2 Control cross section internal forces of the transfer column under small earthquakes
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Table 3 Control cross section internal forces of the transfer column under moderate earthquakes

) SATWE 15845 3 YIK HEEER
et
N/KN  M,/(kN-m) M,/(kN-m)  V,/kN N/KN  M./(kN-m) M,/(kN-m)  V,/kN
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Fig. 1 Cross section sketch of the transfer beam
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Table 4 Standard values of the bending moment kN-m
T M, M, M, M, M, M, M, M, M,

TH#, 2 883 -8 950 828 1 948 - 14 508 1786 783 -8 830 2911
T 432 -1282 37 198 -2034 170 32 -1267 431
k= 901 -1 563 1425 1582 -1610 1526 1 608 —-1487 714
IR 1281 -1492 2 352 2 000 —-1546 1 868 2270 -1311 1248
hiE 2 467 -2 851 4 286 3 706 -2995 3342 4129 -2339 2379
K= 5634 -5945 8 702 7672 -7 084 6 680 8 462 -4 705 5 346
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Table5 Standard values of the shear force kN

faf #2E7 12 V, Vy Ve v, Vo

fH#  -5900 4851 -6990 6981 -4 7725262

IGE=? -862 657 -943 941 -647 759

K#Z -1000 1213 -1250 1311 —1195 984

I -944 1638 1782 1734 —-1554 843
hEE —1748 3032 -3351 3240 -28611533
KE  -3604 6375 -7386 7054 —58252971
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Table6 Standard values of the concentrated load kN

gy P, Ps Py
[iEE=4 -4 637 -4 361 -4 791
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Kig -3532 -4249 -3912
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Table 7 Design values of the concentrated load inter-

nal force combination effect kN
Bkl AHARG P, Ps Py
1 -6 113 -5 694 -6 314
_ 2 -6 644 -6 210 -6 863
S Y
3 -6 907 -6 496 -7 125
4 -7273 -6 892 -7 497
. 5 -8 307 -8 287 -8 798
U
6 -7 961 -7971 -8 417
PUEAJE i 7 -8365 -8775  -8905
(3) RUBNTRBE L 4 3
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Table 8 Design values of the bending moment internal force combination effect kN-m
Witk ek M, M, My M, M My My My M
1 3792 -11727 1022 2490 -18976 2274 964  —11572 3825
2 4125 -12773 1138 2737 -20682 2503 1074 -12603 4162
A JEEHE 3 4549  —13040 2219 3819 -20328 3556 2315 —12821 4425
4 4954  -13619 3009 4659 -20760 4371 3208 -13361 4725
- 5 7019 -15286 7214 778  -22350 7241 7007 -14669 6918
LA 6 6809 -14869 6578 7221 21974 6544 6318 -14055 6728
PUREA T MR 7 8 636 -15248 9540 9674 -22 151 8513 9254 13883 8376
R HHEEENIAE RN IEITHE
Table 9 Design values of the shear force internal force combination effect kN
BRI ARG Vi Vs Vs Ve Vs Vo
1 —7 744 6 327 -9114 9 102 -6 225 6 899
2 -8 430 6 903 —-9 945 9932 -6 791 7513
FA TR 3 ~8 584 7 346 ~10 164 10 203 ~7228 7725
4 -8 945 7 874 —10 646 10 720 —-7748 8 101
o 5 -9 637 10 424 -13 451 13 338 -10 113 8923
B E 6 -9 637 9 980 -13 055 12 900 ~-9 659 8 558
U= A AR 7 -9 741 11 407 -14 635 14 294 -10 775 8 442
T 10 ZFRPRA AL RN 45 R
Table 10 Results of bending moment multiple softwares combination effect kN-m
BRI ANCIRES M, M, M, M, M; Mg M; M M,
FRA R AT -4954 13619 -3009 -4659 20760 -4371 -3208 13361 -8101
SATWE -8169 13760 -9816 -9858 16870 -8970 -919 12474 -8719
MIDAS -6507 11115 —4892 -5763 14344 -5712 -5057 10822 -8876
N YIK -7 391 8 995 -5807 -5 884 8 558 -5877 -4980 8664 —8765
ANTHHE -7019 15286 7214 -778 22350 -7241 -7007 14669 -8 923
SATWE -8078 13224 -9173 -8927 16473 -8284 -8441 11906 6936
MIDAS -7376 11704 -6081 -5915 14907 -5771 -5808 10844 6246
e YIK -8394 9272  -6633 -6263 8 862 -6227 -5656 8847 -8117
ANTHE -6809 1489 -6578 -7221 21974 -6544 -6318 14055 -8 558
SATWE -9829 13639 —11375 11104 17428 -10039 -10924 12161 -7135
MIDAS -8759 12847 -7339 -6687 16380 —6421 -7130 11520 -6 646
Kk YIK -11813 10525 -9482 -8325 10109 -8076 -8250 9696 -9527
ANTIHE -8636 15248 -9540 -9674 22151 -8513 -9254 13883 —8442
R ZFERAMAE DY SIS
Table 11 Results of shear force multiple softwares combination effect kN
Bk AR v, vy v, Vs v, v,
FEA SRR ATiHE 8 945 -7 874 10 646 -10 720 7 748 -8 101
SATWE 9 338 —11 960 13 313 —-13 077 11 367 -8719
i MIDAS 9418 -9 424 10 980 -10 835 9152 -8876
IN=
YIK 9 033 -7713 9357 -9201 7219 -8 765
ATt 9 976 -10 424 13 451 —133 38 10 113 -8923
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BRI AR Vi Vs Vy Ve 1Z Vy
SATWE 7 461 ~9074 10 306 ~10 067 8 571 6 936
MIDAS 6817 ~6 802 7 946 ~71787 6 509 6 246
i YIK 8 441 ~7187 8 747 ~8597 6 673 ~8 117
ANTIE 9 637 -9980 13 055 —-12 900 9 659 -8 558
SATWE 7972 ~10 544 12 167 ~11 765 9736 ~7135
MIDAS 7 497 ~7517 8 861 ~8 675 7 068 ~6 646
K YIK 10 169 -8 897 10 438 ~10 053 8 293 ~9527
AT 9 741 ~11 407 14 635 ~14 294 10 775 _8 442
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Table 12 Results of concentrated load multiple soft-

wares combination effect kN
BRI ANCRES P, Ps Py

A EEE ATIHE 7273 6892 7497
SATWE 7723 8433 8949
MIDAS 10432 9941 10024
N YIK 9057 6340 8805
AT 8307 8287 8798
SATWE 7366 8115 8552
MIDAS 7469 7266 7057
e YIK 10003 6653 9158
ANTHE 7961 7971 8417
SATWE 7854 8837 8977
MIDAS 8128 8091 7397
K YIK 11324 7903 10716
ANTH® 8365 8775 8905

R 13 P =KL A RN

Table 13  Combination effect of transfer beams at
three levels
BRI M/ (kN-m) V/kN
FEA R 20 760 -10720
INE 22 350 -13 451
R 21 974 -13 055
KiE 22 151 -14 635

R 14 FARE =OKAEMNRE )

Table 14 Bearing capacity of transfer beams at three

levels
Bk M/ (KN-m) V/KN
FEA R R 29 410 —17 230
/N 39 210 —18 290
= 39 210 —18 290
K= 38 680 —20 120
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