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L.‘I 1 N L:‘.’ | 1 L:J I

y
p

&
5.2 BRERZNGN

(3) & JyHi e 85 PR A R M HUHL R T
S 49 i P72 T2 T A AT T AR

(4) ZWBUR S B ) B BEE L R KR
fit et

Hh MR B A EMB RN EAECH,
Bl W, f1 WL 250,
2.1 EHZHASN

WA 3 B AE BECIRZS TR S 857 B s ik
JR 2 AFTBE A A s Ace- Ao s 09I S0 B
EHE LR B IT DY R MRS Ly b Loy AN

hzi+1 :
L= — o InlVe + /HE VI -
1 1 4
1 K __
In[V.i—q, Su +/Hi+Va g, SH* 1) (D
7 @
h qulSZi*ZV:;S:;,_L[ 7 7]
s 2E1 Al ql ’f % / =

HZ + (Vi — q,8a0° ) 2
Lmzxw—xwﬁﬂiiﬂ—y (3,4)
b E A Alﬁéﬁé%‘éd‘ﬁi%ﬂéiﬁﬁiﬂ,qdﬁz
4 33 K J TN TS S Ry 2 40 % 4 7 2R 9 T B,
FK.i N r(%l/ foZ ¥ 2 Fi R

W A BRI PR T B
53 4R U R

i"‘x’j a1=H.,, V.=V, —P,—q>sa
KO Pl o AL AR RERAER.

(5,6)

11 3832 1A T7 B, AR A B B (4) s AN B R R
R R FR 52 ) FVETE DR O &R
P.,=P,+qsa+W

Yo — Y, =(P,/E;As) + Sy

D
(8)

Va
H.
2l q s,
Aa Ao 50 A, Ay g, A
—
Y q, q, q q qy
| S Sa Sai Feim-1 S,
X K( W
s Sgi Sgin Sgmer | S Vem
SR I B 3 B R Y
o 4§, Sa B, Byii B,
M’;’"’Hﬂé“ B ¢ o B'UH B-""' H“"’ "t{[
7 .
Hy . “Lxl L L Lo R

B2 BURB RO S0 Hr e

Fig. 2 Force analysis model of rail cable launching method under loading condition
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Fig. 4 Stress analysis chart of rail cable segment

K5 SR B mos iy
Fig.5 Section of rail cable segment

Ya=h,+ Y, (14)
S B B I 5 TR, 7 b T
LI 57 H Al B B T R
2.4 ERKRBHW

BRARAE T B R B2 AR R S 4
B B2 G T 00 B L, UK 1 T BB
TR HEK Su EHIRS AT RIS L R
B2 b BRI S R R SR A5 1 A
LRI 1 PR A7 PR A R A AR
FRUNPE 6 7R . 4 0 B 2 A0 B 7T L 7 0 2
AR AR B2 AR X T 45 5 R XA A L O
ST A R B R S TR o A
WL B 2 28 A 2 1 Dl 2
%E%ﬁiﬁ%ﬁm%%miﬁﬁmﬁﬁﬁﬁﬁ
jL#%%%%W@%%M@?@X@&%ﬁ%%
Je 4 T RS A N7

3 ﬁﬁ@%ﬁiﬁﬁ@ﬁ@ﬁm

T WA R4 é&ma%ﬁ;u@%%%
R 2t T IR 1133 (LG R L
B R R A N R 4 R R
%E‘L’Eﬁ% jspz 333 m+35. 636 m+3.515 m, 1l
Egﬂggﬁ%ﬁﬂm%ﬁ%%\w%%%jﬁﬁ
K. NE BRI BRGNS A4 Bk

f@ BB HRI6,16]. 752U % N 23 Z IS K m

R A [ B A R S s A AR R R
1 B SR BTV B R N s e R 5 — 1
ZeB B36 28 H, wAR e B 5 AT T AL

1BE Hyg, H.o, P,

R H,, H,, H,
(i=1~n,j=1~m, k=1~4)

;
{0 Vo Vo Lo T |
l

[ HHBASTE X ZR ¥, Hoy b, L
I

mirt)] [ MBS IR Vo, P, Vi, Vi Ve |
I

J=j+l
R Py Ly s L o L R LA 1SH)
T . 2 2 N
U2 8,o[51 -1z e[Sz ]S |-he [N
i=1 =1 i=1

Y

6 HERBRLZBPERET RSP
Fig. 6 Analysis flow chart of rail cable launching technology
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Tab. 2 Force table of main cable during B36

section launching
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Fig. 7 Model of Aizhaisuspension bridge(unit: mm)
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Mechanical analysis and experimental research for rail cable launching
technology about suspension bridge under loading condition

PAN Quan®, YAN Dong-huang, XU Hong-sheng
(School of Civil Engineering and Architecture,Changsha University of Science and Technology,Changsha 410114, China)

Abstract: The key technical problems of the new technology of rail cable launching in the construction of
long span suspension bridge are investigated by the theoretical research and laboratory model test. Based
on the basic assumptions of flexible cable, the whole mechanical model of rail cable launching system
under loaded condition is established,and equations for calculating the forces of the main cable, sling and
rail cable etc. are derived. In the theoretical model, the rail cables for the segments with carrying-beam
car are simulated by four straight line cable elements, while those for the other segments are simulated
by one straight line cable element. Taking the Aizhai suspension bridge as engineering background, the
whole reduced scale model of the rail cable launching system is designed and produced ?&simulate the
moving process of the beam. And the system responses of the beam segment are lé(%}:é on the sub-
working conditions from entering-rail to installing. The theoretical and experimer&f(ﬁl}eu ts match well
with each other,which verifies the accuracy and effectiveness of the presented Iheérepi’cal method. And it
can solve the systematic global mechanical analysis and local deformatlon fie r\t ¢ rail cable launching
technology under loaded condition in the process of the moving beam. Thi me}}nod also can simplify the
calculation,and its accuracy and the results can be used to analyseénd Q@jjéngmeermg problems, which

is suitable for the studies on the rail cable launching technology unﬂ ded condition.

Key words: suspension bridges;stiffening girder construction;rail cajyfe unching technology;

mechanical analysis;model test 4"\ )

5| F§ Z~ XX /Cite this paper:

W BG BRI VP, B R 00 28 Rl B 0 = o i S e i e L) ). T3 00 22541, 2017, 34(4) 1 474-479.

PAN Quan, YAN Dong-huang, XU Hong-sheng. Mechanical analysis and experimental research for rail cable launching technology about
suspension bridge under loading condition[J]. Chinese J ournal of Computational Mechanics,2017,34(4) :474-479.



