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Abstract: Large-span steel structures will inevitably cause
some relaxation under the influence of actual engineering
operations or environmental influences. After the cables are
loosened, the force system must be readjusted to a new
equilibrium, which will cause the internal forces of the
members increase or decrease, and affect the structural
safety. The designed cable-truss structure with a span of 6 m
as the object, the experiment on relaxation of cable was done.
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A study was made of the influence to spoke cable-truss
structure when different cable was loosened. It is concluded
that the effect of relaxation on the loop cable is most obvious,
and the loop cable is defined as the relaxation sensitive
component, the most unfavorable structure occurs when all
the lower radial cables are relaxed. Based on the reliability
theory, the influence of different cable tensions on the
reliability of the spoke cable truss structure and the sensitivity
of different parameters of the structure were obtained by the
response surface method and Monte Carlo method, the safety
assessment could be performed for the prestress loss of the

spoke cable truss structure.

Key words: spoke cable-truss; relaxation of cable; static

test; sensitive component; reliability assessment
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Tab.1 Specification of the test component

Tk (A MRS/ mm MR E A/ mm?
RrER = $8 24,6
‘R T $10 33.3
TR ] $8 24. 6
0R THB $12 49.1
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P i $12X 2 62. 8
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Fig.3 Sensor placement
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Fig.4 Tensioning process
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Fig.6 Plane of spoke cable-truss structure
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Tab.2 Slack 50% change rate of cable force SJXS1
WEHILE SRR/ % BIERE/Y SR E/ %

SIXS1 —3.84 —4. 67 —3.31
SIXS3 —2.87 —3.49 —1.71
SJXS5 —2.88 —3.72 —1.23
SIXS7 —2.77 —3.70 —1.33
SIXS9 —2.92 —4.06 —1.25
XJXS1 —1.30 —1.65 —1.90
XJXS3 —1.27 —1.87 —1.48
XJXS5 —1.32 —1.73 —1.00
XJXS7 —1.32 —2.53 —1.23
XJXS9 —1.40 —2.15 —1.52

SHS —2.84 —2.57 —1.85
XHS —1.34 —0.51 —0.94
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Tab.3 Slack 100% change rate of cable force
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Fig.7 The relation between the variation of cable force
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and the location of radial cable relaxation. (Slack
50% )
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Tab.4 Slack 50% change rate of cable force XJXS1

HWHETS B R/% BEEAE/N  EWERE/%

SIXS1 —1.67 —2.62 —1.78
SJXS3 —1.58 —2.70 —1.07
SIXS5 —1.62 —2.72 —1.25
SIXS7 —1.50 —3.51 —1.33
SJXS9 —1.63 —3.06 —1.25
XJXS1 —2.37 —2.82 —2.14
XJXS3 —1.47 —2.54 —1.68
XJXS5 —1.51 —1.96 —2.00
XJXS7 —1.50 —2.77 —1.53
XJXS9 —1.60 —2.40 —1.78

SHS —1.58 —1.57 —1.85
XHS —1.52 —0.75 —1.76

WSS W ER/ % BIEEMR/ % SR/ %

SIXS1 —7.57 —8.12 —7.63
SJXS3 —5.71 —7.47 —7.05
SJXS5 —5. 68 —6.12 —6.37
SIXS7 —5.58 —6.85 —6. 87
SIXS9 —5.77 —6.50 —6.02
XJXS1 —2.67 —2.83 —3.61
XJXS3 —2.59 —3.17 —2.35
XJXS5 —2.63 —2.86 —2.59
XJXS7 —2.63 —3.65 —2.11
XJXS9 —2.73 —3.29 —2.85

SHS —b5. 64 —4.17 —4.85
XHS —2.65 —0. 66 —2.35
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Tab.5 Slack 100% change rate of cable force XJXS1

HWHETS B R/% BEEAE/N  EWERE/%

SIXS1 —3.30 —4.14 —4.07
SJXS3 —3.16 —5.54 —3.42
SIXS5 —3.17 —4.18 —2.45
SIXS7 —3.06 —4.93 —2.22
SIXS9 —3.22 —4.53 —3.26
XJXS1 —4.77 —5.12 —4.83
XJXS3 —2.97 —4. 66 —3.53
XJXS5 —2.97 —3.31 —2.59
XJXS7 —2.97 —4.10 —2.46
XJXS9 —3.11 —3.76 —3.99

SHS —3.15 —2.24 —3.42
XHS —2.99 —1.07 —3.29
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Fig.8 The relation between the variation of cable force
and the location of radial cable relaxation XJXS1
(Slack 50% )
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Fig.9 Theoretical force change rate of SHS
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Tab.6 Defining random input variables

LRt = Akt FHIE TR
SIXS #ip F1/N =) il 6 060. 6 0. 288
XJXS i pi 1 /N =3 g 8 060. 6 0. 288
SHS i 1 /N =3 g 5 860. 6 0. 288
XHS #w F1/N =) il 8042. 6 0. 288
SIXS B/ m? B4 2.46X1075 0. 288
XJXS & /m? BEIAME 3.33X1075 0. 288
SHS & #/m? EEIAA 2.46X1075 0. 288
XHS B/ m? T 4.91X1075 0. 288
EFEMERE/N- m? "o 2.06X101 0. 060
RRMMER/Nem—? B H  1.3x101 0. 060
RHEE/kg- m 2 ®Hom 7 850 0. 050
NREBHHERE/Pa BEAA  1.67X10° 0. 080
fEME/N » m™2 A 1.0 0. 070
WERTER/N » m 2 i 0.5 0. 288

RT FRAMETHRAMCBHHTE

Tab.7 Defining random input variables

BB RN E BRI WERE T2
L/350 B5 )% DMAX1 6 000X L/350- DMAX1
L/300 B5 R DMAX2 6 000X L/300- DMAX2
L/250 B BE2 DMAX3 6 000X L/250- DMAX3
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Fig.26 Reliability index under prestress loss of all
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lower radial cable
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Fig.28 Reliability index under prestress loss of

upper loop cable
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Fig.29 Reliability index under prestress loss of

lower loop cable
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Tab.5 Sensitivity of random input variables under the cable relaxation

TR/ Y PRE]1 PREJ?2 PREH1 PREH? AJl AJ2 AHI1
20 0. 605 —0.053 —0.023 0.132 —0. 006 7N 7N
40 0.612 —0.039 —0. 027 0.125 —0.020 N N
60 0. 611 N —0. 045 0. 107 N N N
80 0. 591 7N —0. 158 0.014 N N 7N
100 0.613 N —0. 223 0. 102 N N N

AR/ % AH2 FYS El E2 DENS1 D1 D2
20 0.011 7N 0. 006 0. 029 —0.003 —0.111 —0. 751
40 7N 7N 7N 0. 039 7N —0.103 —0. 749
60 AN AN AN AN AN —0. 081 —0.738
80 —0. 04 N N N N —0. 089 —0. 476
100 —0.01 7N 7N N N —0.092 —0.535
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Fig.30 Reliability index comparison
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Tab.6 Reliability index error
W R/ HIRERTREE PARETEE RBE/%

20 0. 924 0.952 3 3.1
40 0. 846 4 0.872'1 3.0
60 0.738 4 0.755 3 2.3
80 0.622 9 0. 648 2 4.1
100 0.599 3 0.624 5 4.2
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