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Sub-regional and subsection linear control method during the

construction of main cables strands for long-span suspension bridge
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Abstract: In order to realize the precise control of the strands under complicated temperature
condition, the sub-regional and subsection control method was proposed based on the structural
characteristics and topographic features of suspension bridge. The expressions of relations
between sag and length, sag and span, and sag and temperature were deduced. Then the
temperature field of the strands could be determined rapidly with the proposed method, and the

adjusted length of the strands could be calculated with the deduced relations. The results show
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that the temperature of the main cables strands has characteristic of time-variation and
randomness. According to the requirements of control precision and the material properties of the
main cable, the equivalent temperature method is put forward and proved to be efficient. The
adjustment coefficients of side-span are highly nonlinear and easy to be affected with the changes
of sag, while the adjustment coefficients of mid-span are more stable relatively. Considering the
topography under the bridge site, the suggested sub-regional and subsection linear control method
is reasonable and feasible for the temperature monitoring of the main cable strands. The results of

the linear control for the main cable strands proves to be highly efficient, high-precision and
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applicable. 2 tabs, 12 figs. 17 refs.
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Fig. 1 Linear of main cable strands
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Fig. 2 Sub-regional and subsection of bridge

AR 2 B 78 8 X303 B o 7 X B 94 7 B 42 o
A AT T BE A R B AT A Y g B o T R
T, 5 T, S K HE o3 B 45 2R 2 8L, — MBI TE X
T3 B DX 1] f) 2% s A i 2 ANl 1 C L SClik[ 1 ]
SCHRCLS TR W5 2 1 2R ML JEE B B2 14 %8 i) 2 A1 3k
ZEWNTET 1 COH. Y mii 2/~ 7% 11 C
W B Pl R T 5 T, ZEB/ME X T
W25 & BE R T o 7] 02 B &R P i 2 1l
A A S S (EL R AT AR AR B

T, =(T,+T,)/2 (10)

Ap T K Ty 05 g S Beg el i 15 T 1 ¢ )
ZVWIELEE s T, A5 ke BERIBALE ¢, I 2 A0 2 R0

AR v E A AR R R A R R S R
JE AR FE D) B ) S A ] 2R O R B4
Bty i 2 A B

Al =AlL + AL+ -+ AL

=0, AT, +LAT, +++1,AT,

:ézkmk (D
AT, Rk BERIAE ¢ N Z) IR A5 Ak 5 L,
R BERBEKE; AL X EJEE W, 78 ¢ B2
& M S 5,



60 ¥ERXFFROGAAFR 2015 4
YRR 5 Z R 3K R v 15 ds=adTS, (16)
Al =IAT, (12) AR5, By k15
AT, N RIAE ¢, W20 i B AR A L R R df _ 16nfaS,

KRE AL g B 8 BN TR o B2 R R OR AR
K,

Besr 21D Fea (12) 4 B AT SR 5 24§ X 3858 Rl
P BB A RO IR

ST,
=
AP AT, S5 DT BN &R B ¢ 210 89 55 30T
B AR 5 L N R ORI .

2.2 FHERBEBES
BRFSGARE T HLIE B L. fl Bl
P2 i A 2 S K TS AT R

szj':[hu (jﬁ)z]“dx
= Lo D, i+
D, m}}

D, /1+ D3

. 4f+C C,—4
itqj:Dlz fL ] = IL fo

Xf 3 (1) FEAT o3 K e T 15
df _ 16nf
dS D2D4_D1D3_D5 +8m(D;+D1)

J—itEP:nf\ans & D1 ﬂf’%l/\ﬁ"]ﬁ*ﬁ@%a/ﬂ;ﬁﬁj\%”
S m=- o =S D, = JTFDT:D, = /T D7: D, =
ln(D] +D5)_ln(D2 +D4) o

EaRd

AT, (13)

In

14

;Dz

(15)

X 51 X452

X483

aan

dT D,D,—D,D;—D.+8n;(D,+D,)
Ko WEHRERBIEIKREGS, MELH TN T
B,

3 IENAST

3.1 IRYE

B KR F ) EE T RN,
S B U R Y SR M TR AN NS 1 KB
JE R R R AT AR B AR 5 WK 3 R . K
Br 85 820 m, AR MR REFLL 12 10, 3A] 4 %
1 5 3 R 9 B v o P AT B9 22 T R B 8T
MR M 5 89 MR M. Hulle iy 127 22 5. 1 mm /iy
AP v R AN 22 2 5 e G R A3 0 Dl B T e T ) 5K

P 2 L

B BLEE R R B W Ol 132, 80 my, M R & B

Oy 144,82 m, [THRIGEHE B 1 JERTRE .
e 20000 ot 82 000 e 6X4 000 »
¥ M g HE

|
B em
&3 R KA B
Fig. 3 Layout of Nanxi bridge
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Fig.5 Temperature monitoring data (August lst, cloudy)
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Fig. 6 Temperature monitoring data ( August 2nd, cloudy)
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Fig. 7 Temperature monitoring data ( August 3rd, sunny)
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Fig. 9 Equivalent of monitoring temperatures (August 1st, cloudy)
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Fig. 10 Equivalent of monitoring temperatures (August 2nd, cloudy)
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Fig. 11 Equivalent of monitoring temperatures (August 3rd, sunny)
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Fig. 12 Equivalent of monitoring temperatures ( August 4th, sunny)
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Tab.1 Adjustment coefficients of cable
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Tab. 2 Control results of based strand and main cable
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