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Impact Analysis of Cable Clamp on Completed
State of Self-anchored Suspension Bridge

SUN Yongming, ZHANG Lianzhen , LI Zhonglong
(School of Transportation Science and Engineering, Harbin Institute
of Technology, Harbin 150090, China)

Abstract: The impacts of cable clamps on the completed state
of a self-anchored suspension bridge were analyzed based on
the finite element method (FEM®). The cable clamp could
If the
unstressed length of each boom was kept unchanged, the

raise the shape of main cable in a middle span.

pulling force of each boom would increase. In the same way,
if each boom was made to reach the designed force on the
completed stage of a bridge, the unstressed length of each
boom should be increased. Based on FEMC, the impacts of
parameters, e.g. length, cross-sectional area and moment of
inertia on the completed state of a bridge, were studied
respectively. Furthermore, the simplified formulas were
established, which could calculate the elevation increment of
mid-position of main cable in the middle span and the average
increment of each boom force by the length ratio and area

ratio of cable clamp. It is verified that results from FEM® are
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in good agreement with the measured data.
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bridge; cable clamp; completed state of a bridge
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Fig.1 Main-cable and boom connected by cable clamp
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Fig.2 Five-span self-anchored suspension bridge {unit:m)
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Fig.3 Finite element model of cable clamp
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Tab.1 Impact of cable clamp on the completed shape of

2.1

main cable m
CéR) (CéR) — CéD) ) CE;C) AC&C) — C&O 7céD)
A
g X Y X Y AX AY
sS4 77.979 220.149 77.986 220,146 0.007 —O0.003
shispss 178,000 209.196178.000 209,244 0 0. 048
HEEEs (47278021 220. 150 278. 013 220, 146—0. 008 —0. 004
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Fig.5 Impact of cable clamp on the unstressed
length of booms

ERAFERRE, REEBX HHEERTTH
ﬁiﬁ&*%ﬁiﬁﬂm HEWBEELRIREPARZ
W, BT B R R TR P, LR B AT
M ELIRITCRE 1K T B % SR T2 R .

2.2 REBEEZMIH

FETHUA TR FEMC 5 iR k& S805¢ &
YRR 0 A AT B R 12, L) R S B
gl SRR R RRE CO 5 COLMEE ACG. =
C&n—CEO RFAE R I X F 45 BT R TE R M. LA
SR BEHTERIE FO5 FO MEEEYE

AF® —2 (FE —FED /ns RFBAER TR AL

frﬁf’%)’]éﬁ}g&ﬂrﬁl
R FEQH 3 MTBESECIP AR Ac. BT
TR Ic FIAKFREKE D u%ﬁﬁ/ﬁlmﬂﬁ

35F

[\
oo
T

TR ST E/mm
—
~

~J

(=]

Dy, F4I4 Re, HAHE M As ==RE, TR IR
Is==Rs/4, LJ%"%H’J?}L?EF{&B KA Ac/As KK

7] %Eﬁ%ﬁ[ﬁt Ki=1Ic/Is *ﬂ%—?%%ﬁfﬁ[ﬁt Kp=
Dc/Dsg.

Wi 6 BN, FERAR L Ka=0 ARSI L K=
0 BT . REM LI CO© SHERRKE De
F 3 T A B4R T, o B o o B R AR A 3
THE ACEL~60Kp. MRS FE© 2fERK
K De BIHEIITIA Prif R, & miTR I3 i
TEAFE ~130Kn. RIEA B 500 A 52 A4 Ak 42
e R AR 85 Tl P 0 SR B R ATRL T 20 VR R A R
AR R Je B X 45 L, AR T 5L

RAE S PR B [/ 5 P SRR A RV ) 1Y) S 1 2
AT 2 T A 7 2 PR A /I, T A TR
AL 0 o3 BIGHE R R, 248 OB 2R IE R 5 FF IR

RAPZ BRI Rl .
40 N
£ 30 e
L :
O el
< 10 ’

01 02 03 04 05

< »

1.6p}

a FHELH
70
60
Z 50
=240
<030
< 20

0 Ol.l 012 013 014 015
KD
b BAFERT
H6 REKEUIIETHEEMBTRAINZNE
Fig.6 Impact of cable-clamp length ratio on

main-cable shape and boom force
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Fig.7 Impact of cross-section area ratio of cable clamp

on main-cable shape and boom force
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Fig.8 Impact of cross-section moment ratio of inertia of

cable clamp on main-cable shape and boom force
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Tab.2 Horizontal projected length and

arrangement of cable clamps

WE SI1 SJj2 SJ3 SJ4 SJ5
D¢/cm 156 144 128 112 68
4~6 1~3
o 7~13 14~15 16~17 18~20
B 37~43 35~36 33~34 30~32 21~29
44~46 47~49

R ECE D R AT

MG EH =L G ML
CE (W 3) , AR A A TE BB IRAS T AR5 8
BASURE LR OV, BEMIR& TR 1K
BEAE L FIRIE FEP.
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Tab.3 Measured unloaded shape of main cable m

HEE T FD RS HBEEH G
X Y X Y X Y

mHE

C™ 77,598 220,821 178.000 209, 662 278,401 220, 885
CE™ 77,949 220,202 178.000 209, 253 278,023 220, 181
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B RRIEWLIRSEE. R LW R
1B CS™ Ry (% SC00 Bt TE R K A LS ARA
BRI FEM® Fl FEMC ), 2 5T B 25 78 B A&
FIEBLIEE C® 1 CP  RITFRIME FE 1 FO,
FRBES 80 ST AR ERIE CE T AT 9 S2 0
B RS FO° ST T BLERE ACR =
CR—=C" 1 ACE =C —C, i+ BRI
AF&R) :FE;R) _FEND ﬂ] AF&O :Fé(l) _FéM) .

e 5 fiRs, 2 TRl FEMR fl FEMC 3075314
T4 B R AT LT A — B, 0385 SEE R
T AHAS 25 1B 28 e 5 Wi 1) 32 45 P 185 B v 4 o A AT
A S S AR E A ROR, HATBAE Hse i {E
fI% 0. 077 m. T+ A I 52 w5 1) 3 85 o 5 85 o 4 il
RUBR ERE 5 SCMHE W) A BT, Hoit B E R H e
M{E S 0. 014 m.

e 9 i, ETHEE FEMC KEBRHRZEER
SR B D AT RBF R B FE SR /N 5200 Bt
RIME FE KRB IIMWE AF .= —200 kN;ifi
HFHA FEMC AT A RIS MM BT TR
F1 FE BAR LB T AT SC St & il FE°,
HERR IR AFS.=—105 kN.

TRIHISGIEREY, R E R PE
RARSIRE 0. 077 m, & BATR KRB R HFE
H—200 kN, ZREEDEH TREIFER, MU
PER s T TR FEMC 3078 1 F 45 A & 1B
FERUBF & 1 BAE 3 5 S0 B s vy & 18 4548, U B
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Tab.4 Measured unstressed lengths and pulling forces of booms
fﬁg L /m  FOD/kN fﬁg L& /m  FOW /KN fﬁg L& /m  FOD/kN Z%g LE0/m FEW /N
1 3.541 2143 14 19. 456 2182 27 3. 660 2122 10 29. 379 2176
2 5. 385 2101 15 16. 612 2 190 28 4.327 2 166 41 25. 457 2 087
3 7,478 2 082 16 14, 054 2125 29 5. 266 2172 42 21. 782 2 069
4 9. 822 2132 17 11. 753 2174 30 6. 486 2 067 43 18. 387 2 070
5 12. 413 2 095 18 9.723 2 105 31 7.966 2194 44 15. 241 2212
6 15. 267 2 079 19 7,963 2174 32 9.727 2 126 45 12.371 2 089
7 18. 391 2 186 20 6. 481 2 186 33 11. 762 2 105 46 9. 760 2177
8 21. 779 2169 21 5.273 2117 34 14. 062 2 203 47 7.416 2293
9 25. 455 2115 22 4. 329 2176 35 16. 642 2 093 48 5. 331 2 058
10 29, 377 2 209 23 3. 657 2 101 36 19. 487 2 098 49 3. 499 2179
11 29. 619 2178 24 3.244 2162 37 22.593 2 090
12 25. 969 2 069 25 3.104 2177 38 25.972 2197
13 22.571 2 201 26 3. 251 2 067 39 29. 620 2176
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Tab.5 Summary of main-cable shape on the completed BT 3 2 M LA R 40 b S ES b 5 S R AR i AR 4R
stage of bridge m T& (C S R
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gy TGO P BB jp— "
. X Y X Y X Y BAFO ~40K ,+130Kp.
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[« 3 < . S 2 X‘
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Fig.9 Deviation of boom force between
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calculated and measured values
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