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Research on Influence of Construction Error

and Controlling Techniques of Compound Cable Dome
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Abstract;: Taking a cable dome with new compound form whose span longer than 100 m in China as a
study subject, the construction technology of this project was analyzed in 4 aspects: controlling of dimen-
sional error of ring beam and cable; sequence of structure installation; sequence and method of tensioning;
and controlling and simulation of construction process. This paper focused on analyzing the influence de-
gree of different error level of ring beam and cables on the internal force of cable dome, and put forward
the corresponding treatment measures. The research shows that adjustable cables used for outmost ridge
cables and outmost diagonal cables can eliminate the construction error of ring beam, while cable random
error can be reduced through optimizing field placement. Step-by-step hoisting and synchronous tensioning
method can avoid large displacement of members, and prestress level is proposed to ensure the coincidence

of the actual cable force and the design value.
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Fig. 1 Structure of the cable dome
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Fig. 2 Influence of construction error
of node 1 on internal force
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Fig.3 Influence of construction error
of node 3 on internal force
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Fig.4 Influence of construction error

of node 4 on internal force
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Fig. 5 Influence of construction error

of ring beam on internal force
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Fig. 6 Ring beam construction error compensation
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Fig. 7  Influence of positive error on cable internal force
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Fig. 8 Influence of negative error on cable internal force
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Fig. 9 Change of internal force when error
is set as the symmetry on the long axial
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Fig. 10 Change of internal force when error
is set as the symmetry on the short axial
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Tab.2 Error and location of fixed length cable
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Fig. 11 Influence of actual cutting error on internal force distribution
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Tab.4 Component elevation comparison

W el WL e E
3 AT —2.823 —2. 852 —0.029 —1.0
5 i ANEFT —2.026 —2.031 —0.005 —0.2
11 B AN EFT —2.823 —2.838 —0.015 —0.5
13 BN EFTF —2.026 —1.980 0. 046 2.3
IRIETIEL 2.595 2.649 0. 054 2.1
9 B % 2.595 2.636 0.041 1.6

T < 5 AR TG AR IR R AL

RS RAXL

Tab.5 Cable force comparison

W G i ““’/’ff W’kf wr
1 oM % 702 732 30 4.2
1 bRtk 638 642 4 0.6
5 HihANE R 5 666 5 842 176 3.1
5 AR R 735 721 14 -2

x6 ENEEE
Tab. 6 Verticality of struts

Witmhsk A5/ m T 2% h/150

SMEFE I 40.718,—38.091,3. 507
SMERFT —
,—23.253,6.
L AT B 40. 678, —23. 2536 (_)50 o oil oot
T 40. 683, —23.294,0. 554

AT E 40.725,—13.001,6.728

— 0.046

SMERE L 7.678,0.038,5. 209

) 0.052 0.055
SMERFT 7.662,—0.012,—2.031
AT - 17.715,0.057,5. 797

R T 17.716,0. 102, —0. 332

NEEFF B 27.914,0.071,6. 220
) 0.034 0.032
NEEFFT 27.882,0.082,2. 177
SR L —
b%ﬁ — 0.046
SMEFFT
i 40.842,23.012,5. 980
9 *éﬁ ’ 0. 040 0.042
FEAFT 40.815,23. 042,0. 537
NEEFF B 40. 826,12, 815.6. 758
T 0.021 0.030
B 40.829,12. 836,3. 044
SMEFE I 73.846,0.139,5. 265 .
) 0.050 0.055
SMERFT 73.895,0.129,—1. 980

i 63.848,0.120,5.916
13 i T ’ 0.046 0.046

CiEE Vi 63.803,0.129,—0. 213
WEFF L 53.685,0.056,6. 280

) 0.033 0.032
WEATT 53.714,0.072.,2. 246

T+ Al ST 00 7 R0 5 A JEE 5+ b R AR T AR TR A
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1) PR30 5 2% B R R S T IS Y
153 A B HA B A 10 mm 9 42 i) Rt 25 5%
HREESE 1/10 000 K/NIRZE 2 FHMMAHLRN N
i 223K 2006, PRI 22 4 A1 8 RSP R 2% ol B T 9
TR PR R R 22 Y R .
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TEFT ARG A BT 32 0 3 d5e K. TR o i o o, g
ek T K A5 A Al R PR OB BILER 22 L O
AR S bR 19 D00 1L R AR AT A A

3) F R TR 22 AT 00 R 418 T S (A sk B vk
IR A R IRY A 5K 3 AR S R I O AR B K T
BN e A N S VRS R R G O
LR EIE.

4) 4 B TR L5 ORI VU I8 45 BB 0% 1 2% 55 Tk
BB A LTI 25 AN g oA o RS 9 25 T
T T o K

5) il i it v 3 A D' £ Ol M SR AR L IR 52 2N
ARASC Al AR A R A B I M R T AR R g
R A b o7 B AR AL e T AR R Bt i T A R
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