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Key Construction Technology of Special-shaped
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Abstract: The displacement response of the ultra-high special-shaped steel inclined tower during the
construction stage is large, which has an adverse effect on the stress of the attached wall structure. The
coupling effect of the tower crane-steel tower combined system may weaken the overall stability,
especially under wind load or other lateral load, which needs more attention. Taking a single tower
double cable plan cable-stayed bridge as the engineering background, the finite element software is used
to establish the tower crane-steel tower combined system model, and the structural design of the attached
wall to the spatial special-shaped steel inclined tower crane and its influence on the stress of the structural
system under the combined action with the steel tower are studied. The research shows that the
conventional double-tower-limb attached wall pole is changed to a single-tower-limb attached wall pole,
which avoids the unfavorable conditions of long attached wall pole and poor stress angle, and the
verticality of tower crane meets the requirements of the code. Under the action of static wind load, the
influence of the combined system on the displacement of the steel tower and the force of the attached wall
can not be ignored. Among them, the displacement of the steel tower caused by the tower crane accounts
for 20% to 50%, and the internal force of the attached wall changes within 10%.
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Fig.1 Design of steel tower structure(unit: cm)
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Fig.3 Layout of tower crane and attached wall
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Fig.4 Opverall finite element model
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Fig.5 The maximum displacement of tower limbs
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Fig. 6 Relative displacement at tower limb interface

WZETE 10% LA ; B8 D258 BT B9 3% 5 R 25 4 g
2 0. 2% PR R Huh i R i RZEHY
STKN W ZE1E 2% LA o £5 B AR SO =
PR T 58 S AT BROTAAU T 5 T A 2805 WAy 22
AT BIE T 7 S R R R Y P A
4.3 AR EYLE LA

WRE it o e v, 85 2GR ELad o f 05k 5 P
AR , BB It T A v ) 2T A8 At 9K 23 %o 8 2k
LSRRI LR R R, AT R PN B — B U A

626435.86

54567989 ! \ 185008
16492393 \ 104632
30341200 ? \ Osg117
22265604 i Y -13949
141900.07 \ s w7
61144.11 \ \ S0zl
% 100367 82 \ \ 40420
367. \ \ 546365
-181123.79 A Y -627739
-261879.75 \\ \
\ \ %
X |
. “
A d \
c B H PR ST E T d Wit —IRE R
(AL :KN-m) (BAAL :kKN-m)

B7 BREMBABER KX

Fig.7 Comparison of displacement and internal force of steel tower in completed bridge state
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Table 1 Displacement after the first attached wall installation mm
e 51 E RSO B AR AR EALTH R RN
HETH
D, D, D, D, D, D,
TR RORE (GEHERE 20°C) -20. 49 -30.79 36.99 -50. 00 -75.82 90. 82
F2 BB B AS (SEMEIR B 20°C) +
TR 30°C + % BLTFE 25°C 33.86 26.94 43.27 82.51 66.28 105. 84
TR LRORAE GEMERE 20°C) +403%
THE 30°C + % B THE 25°C +IE IR THA 10 35.77 27.32 45.01 87.18 67.31 110. 14
TR LRORAS GEMERE 20°C) +4N3%
) - . -7.4 -31.57 2.4 -18. -77. 79. 94
WEIR, 20°C + & R 15 9 31.5 32.45 8.39 80 9.9
TR RORAS (BRI 20°C ) +HEE
R 20°C + % BREEL 15°C +IG IR = R 10°C 6.26 31.56 32.17 15.39 77.69 79.20
AHXS R B KA — — — 51.41 46.23 65.13
Fx2 F2EMERERMB
Table 2 Displacement after the second attached wall installation mm
LT o LEMREA E AR A 2 B E A EREITER RN
' : D, D, D, D, D, D, D, D, D,
55 3 TE I I Rk b pie A (BAETRLE 20°C) -32 -34 47 -65 -66 93 -117  -115 164
55 3 W R IR RTIRA (FEUEIREE 20°C ) +
SREEFH IR 30°C 4 BT 25 47 34 58 82 70 108 137 124 185
55 3 TR Fr R KBTIk AS (FEERE 20°C ) +
SHETHIR 30°C + RTHIR 25°C IR R T 10 s T3 59 786 =70 L Slad e -12s 191
55 3 T Fr R KB IPIRAS (FEAERE 20°C ) +
SR 20°C + 2 HHEE 15 19 34 39 48 62 79 96 104 142
55 3 WG R IR P ATIRAS (FEUEIRRE 20°C ) +
BIEREIR 20°C + L ZRFEIR 15°C +IR IR R 10C 18 34 ¥ = 62 7 89 103 136
AEXA B fe KA — — — -38 -36 52 -58 -55 80
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Fig.9 Analysis of influence of joint system

on the displacement of steel tower
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Fig. 10 Analysis of influence of construction process

for steel tower on the internal force of attached wall
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attached wall between joint system model and

single tower crane model
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