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Abstract: Aimed at a novel single-layer cable net structure with radial dense-cable and sliding pressure ring, its

structural configuration, force transmission mechanism and forming difficulties were introduced. For the whole-

structure zero-state shaping, a small elastic-modulus method for cable force control was proposed. To address the

complexity in sliding pressure ring during the construction, a construction method termed “temporary fix + high-

altitude release + final fix” was put forward, and the release timing of sliding supports and the cable net traction an-

choring schemes were compared and optimized. For the dense-cable net, the sensitivity of the structural forming cable

force with respect to the number of radial cables was analyzed, a non-independent error analysis method based on
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each outer connection joint was proposed, and its effectiveness was verified through comparative studies. The find-
ings suggest that the small elastic-modulus method can effectively achieve cable force control, the configuration of
the cable net is more sensitive to the ring cable force instead of the radial cable force, and controlling the radial cable
force is an effective strategy for whole-structure zero-state shaping. The release timing of outer pressure ring varies
depending on the anchoring scheme. In the case of batch anchoring, the pressure ring should be released when the
length of the last batch of traction cable reaches 0.3 m. In contrast, it should be released when the traction cable
length is 0.5 m in the case of simultaneous anchoring. Batch anchoring reduces the total anchoring force by 50.3%
compared with simultaneous anchoring. Finally, the specific construction scheme of “synchronous overall lifting +
batch anchoring + releasing the sliding support when the length of high-zone traction cable is 0.3 m” was determined,
and a full-process analysis was conducted to verify its feasibility. The number of radial cables significantly influences
the error sensitivity of the dense-cable system, revealing a linear relationship with errors in the structural forming
cable force: it is directly proportional to the error in the radial cable force but inversely proportional to that in the ring
cable force. Compared with the traditional method, the proposed analysis method which is based on non-independent
errors of each outer connection joint considers the relative error of adjacent outer connection joints, and the error
samples obtained by this method are more concentrated and exhibit stronger continuity. The relative errors between
adjacent joints are effectively controlled, thus reducing the cable force deviation by 60.1%. The construction control
indexes of an engineering case are obtained as follows: the radial cable length is £5 mm; the outer connection joints
are controlled at two levels, i.e., £25 mm at the first level and £10 mm at the second level.

Keywords: dense-cable system; sliding support; single-layer cable net; key technology; zero-state shaping;

construction control index
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Tab.1 Design parameters of sliding support
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Tab.7 Traction lift anchoring schemes
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Fig.13 Anchorage force and pushing force of releasing
support

43 INERTRENA

AR 2R AR AR AR I R I T
SO AR, BE T ICRE R A [ s T e e AR
] A TR . GRS, 2 R A i Ak T EL A st AR
A, AT DOl — AN R LR . 25 A,
A SERE DS BTHE S N, TR A

/
/
\
\\

[
|
|
\

w
w

B 14 FHRA. BTXEREALHE (F7: mm)
Fig.14 Radial displacement of supports under schemes A
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Fig.15 Serial numbers of sliding supports (with 1/4 of ca-
ble net as an example)
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Tab.8 Comparison of cable forces between construction
and design patterns

FLREAL | it TR IAN | B BRAERIAN | WZE%
& | 516.8~1040.0 5§33.0~1061.0 |-3.0~-2.0
TR 2630.0~26400 | 26550~27120 |-2.7~-0.9




2025 4F 12 H TS . AR B R TR ER ] U R R M G B AR - 1311 -

200} FE ORI 5 BN I AZRRIEE T, s 5
ol 128 Hifi. 64 M. 32 HndaE ) 2R A E X L A A , %
| 3 AMEIRIE JEAR ) R AR ZE AN B AR IR 25
R
o + 10 mm, 545 R LA 18 A 109.
—o— HMEIRERN AR o
-200 | —m— SNEHTARSERON S gjﬁmg%ég
0 2 4 6 8 10 12 14 16 18 10.5353
Lo 9.268 2
8.0012
(a) Ny 6.734 1
5.467 1
300
S BT Yot
—-— T [
200 | —@— HpRFR{E ?222
g
£ 0.3989
g
= ot
S0 eesssssssT (a) 128 4
0 2 4 6 8§ 10 12 14 16 18
LA
FIVWZE%
(b) fif% 4.9109
16  Z5H0 KL ;‘;‘zi;
Fig.16 Structural responses 34765
2.9984
300
—=— CR1 2.5202
200 F —e— CR3
: By x 5610
£ 100 } —v— CR7 =
tglﬂ 1.0858
= 0r 0.607 7
g ool —— CR9
by < ) CRI11
. —»— CRI13
-200F —e— CRI6
_300 . . . . . (b) 64 #i
12 13 14 15 16
TGS
o KM ZEI%
(a) % 1.8090
1000 1.7273
800 | 1.6457
§ 600 —=— TR 1.5640
g 00l —e— XEL 1.4823
% —a— G ) L4007
@ 200 :
§J 0 1.3190
‘EDH( -200 1.2373
100 1.1557
1.0740
~600 =
1 3 5 7 9 11 13 15
R
(b) ZHh (c) 32 4%
17 3 FENARE 18 RhwE
Fig.17 Response of Supports Fig.18 Deviation of cable force
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Fig.19 Maximum deviation of cable force
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Fig.20 Generation of non-independent error samples and
error analysis
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Fig.21 Error distribution of external connection joints
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Fig.22 Comparison of maximum deviation of cable force
between proposed and traditional methods
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Tab.10 Error coupling conditions
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Fig.23 Maximum deviations of cable force and displace-
ment under three conditions
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