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The construction period of a super high-rise steel frame-core tube structure is long, and the stiffness, load and
material properties of the structure constantly change during the construction process. There will be vertical
deformation differences between the outer frame and the core tube, which will change the stress state of the
structure and components and may have adverse effects on the structure. Taking a super high-rise building with
the steel frame-core tube structure under construction as the research object, a construction process simulation
was conducted. Firstly, the basic laws of vertical deformation of the structure were introduced, and the
consistency of the construction simulation results was verified. Then, based on the simulation results, a method
for determining the construction leveling value was provided, and the vertical deformation differences and
development laws between the outer frame and the core tube of the structure at different stages were analyzed.
Finally, based on the analysis results, control measures and suggestions such as vertical deformation difference
compensation, advanced construction of the core tube, and delayed rigid connection of the frame beam were
proposed to reduce the vertical deformation differences between the frame and core tube, which can provide
guidance for similar engineering construction.

frame-core tube structure; shrinkage and creep; vertical deformation difference; construction process simulation
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Table 1 Design cross-section and strength of main

vertical components of structure
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Table 2 Analysis stages of construction

process simulation
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Fig.3 Reference points for vertical deformation
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Fig.4 Vertical deformation of walls and columns
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Fig. 5 Construction leveling value of walls and columns
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Fig. 6 Construction deformation of walls and

columns before structural completion

A HE A R 188 ] AR I 3 o A O A U ) AR P TR EE
PR A 4 o 78 %o i L ] M8 ) AR T 2 1) 5% i) B 3 (RN AR T
AR BE R R A e 22 A B A FIAE R . RASTE 22
HELTESE 66 2, fix RAE M 3.7 mm,

100 —o— AR

—— AT
—o— it LA

15 <10 5 0 5 10 15
AFFEAE / mm
7 HIEME FEITERE
Fig. 7 Construction deformation difference of walls

and columns before structural completion

68 16) A2 P 22 2 A A HE R SR Ak 7 2R BE 0 N 00, e K
e 1] A8 Y 22 1 LA L A SR v JZ A B 5 AE 42 52 533
Zii 7 o GKLT AN GKL2, 5 iy 8 1] A8 2 2 5 |2 1) 49 242
Iy S BB BT R B R 2R 3 s . T I
T 2 He i R 8 1) A8 I 22 1) B J2 RS 2= v B SRR B 25
SR A B o 5 g 52 ) SO (AR LB T R 3O S A T
TN AR S5 AR T 28 B TR o P v i A ) 5 1) A I 22 %)

S K PERE B R WA DN
R3 HMMERWEHN AT

Table 3 Comparison of internal forces of steel beam

during structural completion
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45 A it T3 T A RE T T A 15 B AR TR IR
A e T v A B R R (B N P 13 B R o E AT
Xt A0 T A5, B 1 R R AN 3
mm 3 o JE R B L DS AR 5 S AR e M L
T HNE B A5 1, 40 TR B e 43 B %) B KK B R R (R
6.5 mm , AH X L5 B iy K B AR LR A2 1/1 500, 75 48 7T R
BT 2 0 A7 SR B b R X 43 T R B I 0 Tk R AT AN RS
JC s VAR TR OB BE S AT AT M A -

3.2 i EBAEL
S TR A it T ASE 400 25 2R 8 s SN A A 5 o) AR JE R T

11 21 31 41 51 61 71_81 91
6 16 26 36 46 56 66 76 86

BB
a) BYIRERE R R

EE / mm

T
S = N WA UV

3 11 19 27 35 43 51 59 67 75 83 91
7 15 23 31 39 47 55 63 71 79 87

BB
b) SMER:AEBCK TR E

E13 B HEKEREE

Fig. 13 Length adjustment value of walls and columns

A% a0 B 118 138 ) AR T, DR L 92 i) A% o 6 8 G e T T il R g
] 22 I8 S i i, AT s/ S AMEAE B AR B 25 . &%
el TREE T8k, X T 40 B DL R HE S -2 0 4544
HAZ O — BB AT 8~ 152 )it T — Se LY 5 JZ AE 4 -
%0 5 45 4 O R0 T BB A G T2 Stk 5 s Y Rt
A e )2 2 SR TR O 5 W B R B ) (JGT 3—2010) 1
W 1134 S 0, — A% O 17 2 BT AMEE 4206 T 1 J2 B0
T AT 14 )2, ke e Ae KUAer 28 58 VE R Bl TR 6 4 7 A4 7
R MWASTE RN 77 .

*®5 ARNZSEEAZOHEWEIEE "
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