HAdk %4 A A & Vol. 44 No.4
2024 %8 A JOURNAL OF CHINA & FOREIGN HIGHWAY Aug. 2024

DOI:10.14048/j.issn.1671-2579. 2024.04.022 XEHS:1671-2579(2024)04-0190-07

KEZEZRNAFHETEKERZRBREERR

BRI, REEH, K7
(PR e TR P BRITAT 2w, U1 #f 610031)

WE FBOTERE RBCEH WA R L 25 S TR — A R BN T Z R R R E R
B BUE AR T , FLASAUE T BAR 0 B4 (R 0 A5 0, 76 2 B8 1 FH PP A 0 BE AR ELIR B 25 8 2078 YRk, kg 3
2 30T 25 4 S B A 0 PR L 12 SN 5 H B IR A3 BT AT, 43T S T P 38 0 32 52 WA A7 B A e R R AR A B3T3
BE R B R B, R BN R R R R BB R PR ARES I R R R R A L SRR R
[Fi) 7 S35 2 ARG A o 99 1 K B R S R e R R — [0 ML, B 1 S A S R T PR 2R M G R 5 IR S R
JIE 5 WL 0 45 SR S5 R 20 %6 22 A, ELAREATR T H NG 1] 1 52 M) SEC 0 425 5 2 B SS A IR o S O K B R B LM B K
T B 2 DA% T I) P 2 el o) £ 284 0 e ol B2 IR 5 3% 5 A il T A B i DK R T R MU o B B R A
L H1.20~1.35.

SRR < SLRIR AR 5 VB 3 3R 05 I SR A 2805 TR 5 205 BRI A

hE SRS U443.22 STERARERD A

Value of Effective Length Coefficient of Pier of Long-Span Continuous Rigid Frame Bridge

TANG Like, SONG Suidi, ZHANG Yang

(China Railway Eryuan Engineering Group Co., Ltd., Chengdu, Sichuan 610031, China)

Abstract: The effective length coefficient of a pier is a controlling factor affecting the safety and economic
index of bridge structures. The values of the effective length coefficient of compression members in Chinese
and foreign codes are basically similar, and they are only applicable to ideal boundary conditions. In practical
application, it is necessary to make appropriate adjustments according to the specific structural form. In order
to get the value closer to the actual situation of the structure, this paper analyzed the overall stability of the
structure and investigated the influence laws of different factors on the effective length coefficient of the
continuous rigid frame bridge in the completion stage and the maximum double cantilever stage, mainly
including different pier types, pier height, pile foundation flexibility, adjacent span boundary, single pier
instability, or overall instability. The results show that the effective length coefficient of different pier types
along and across the bridge is not a fixed value, and the variation of the effective length coefficient with the
pier height is not a simple linear relationship. Due to the influence of pile foundation flexibility, the result will
increase by about 20%, and the influence across the bridge direction is more significant than that along the
bridge. After considering the influence of connecting piers, the value of the effective length coefficient is
larger. It is necessary to consider the overall buckling response of each pier under axial load at the same time.
The distribution range of the effective length coefficient along the bridge under the maximum double cantilever
condition in the construction stage of a continuous rigid frame is 1.20—1.35.
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Table 1 Comparison of effective length coefficient values of pier in each code
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Figure 1 Member with one fixed end and rotational and

horizontal elastic constraints at other end
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Figure 2 Elastic constraint column
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Figure 3 Simplified model for calculating critical load of

longitudinal bridge stability
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Figure 4 Cross-sectional form of pier (unit:cm)
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Figure 5 Relationship between different pier forms and

effective length coefficient at different pier heights
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Figure 6 Relationship between effective length coefficient
and pier height
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Table 3 Relationship between effective length coefficient

p and scale factor m

oKt - W RKERB
e R 80m/ (kN »m ™) NG 1] HEATR 11
5000 0.809 1.928
20 000 0.806 1.906
100 000 0.803 1.898
2 000 000 0.802 1.870
AN EHEREZE JE (m—>c0) 0.750 1.530

M 30T LLE 2 m 3G K, 5K B R B
ZWH/N o HAE P EE - A EAE R R RS R R k)
ORI AN N O N A TS B 3 P i o g O
B PR I, B A S 1 i R I Y 4 A LR
75BN AE XS LA B THE S R . 2 m=5 000 kN/m*,
BIAE JR A AR 42 30 T O 98 A RS I, B R R
FE 52 W 1) g 5 RS2 B BBIUNE 42 W [T 25 45 SR 1.2
i 22 A, ELURE B 1) BUWUATR 1] 0% 5% o A FH B0 2 3 o
PRI 14— 20 W0 T 5 7 S b oK 3380 A0 AR 1 52, il ok
Pk BE Gl X b F A 29 A, e A5 T ORI A it
i 280 K, S BOT B0 B K B R AU /D 48 AR A
(2 Ay SR B AR
24 EERSEBEIRMTEKERZHNZ MW

) A LA 3 (1044 185+ 104) m % 22 W #4 #F 4 441
TR 2 7 2 R A 40 38 2 1O T 3 B R 8 e U R
WA o E A = Bk A SRR S R R AR L 3 RR
) 40 55 31 L 2% R 6 L A R R B PR
ERB p SRR RMEIWE T,

20
1.8+ .

1.6
141 —u— I A ]
Ll e b1
1.0+
0.8+ L ]

0.6+

K E R AL

4 ‘ )
A S TS
AR5 10 SR
7 TEKERHuSNEBLRHXRML
Figure 7 Relationship between effective length coefficient

p and adjacent span boundary
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x4 BYEMEAERTHEMER KXY
HEKERBHZ N
Table 4 Influence of overall reaction of each pier under

axial force on effective length coefficient
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and pier height along bridge during construction
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