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Differential Settlement of Bridge Transition
Section with Culvert
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Abstract ; Improving bumping phenomenon at bridge head is of great significance to driving com-
fort and safety and prolonging the service life of bridges. The conventional backfill treatment
scheme and two improvement treatment schemes of different pre-buried culverts are drawn up.
Their settlement changes of bridge-road transition section,the gradient of road surface, the stress
and deformation of culverts and pipes are compared and analyzed by numerical analysis method.
After pre-buried pipe culvert treatment, the step height difference at the junction of bridge road
changed from 8. 88 cm of the conventional scheme to 0. 41 cm and 2. 99 cm of the two improve-
ment schemes, respectively. The maximum slope of bridge-road transition section after construction
was 1. 97% . The treatment effect was good. The maximum stress of steel pipe is 168 MPa,and the
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maximum vertical deformation of culvert is 0. 4% , which meets the requirements of engineering

bearing capacity and deformation. In the backfill area of bridge-road transition section ,the pre-bur-

ied pipe culvert is feasible and the treatment effect is good.

Key words ;: Bridge transition section ;differential settlement ;bridge head jump;free board
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Table 1 Model parameters

K2 W o, NiRRFEN ;o K/ FE 0
J1%l e, X ARG LT RS (.

g T ye/ (KN-m~3) E/kPa u B/(°) K W/(°) k/(m-d") fLpsE
Hr %+ 25 2.34 x107 0.15 — — — 1.4x107° 0.05
BJE A+ 20 6.7 x10* 0.28 38.5 1 0 — 0. 80

IR+ 20 6.7 x10* 0.28  38.5 1 0 — 0.90

it 20 4.5%x10° 0.26  40.0 1 0 0.023 1 0.98
I 55 20 5 x10* 0.21  28.7 1 0 0.2 0.72
ea+ 12 1x10° 0.18 28.7 1 0 0.4 0.63
i 78 2.1x10% 0.30 — — — — —
%2 Drucker — Prager HiEIfifk 25k
Table 2 Drucker-Prager model hardening parameters
Bt %873 it I53] AT 4
(o, -03)/ sp/m (oy-03)/ 8p/m (o, -03) ap/m (o) -03)/ ap/m (o, -03)/ ep/m
kPa kPa /kPa kPa kPa
54.1 0.000 100. 42 0. 000 48.0 0. 000 77.80 0.000 204.99 0.000

129.9 0.008 110. 82 0.003 319 0.050 194.56 0.006 412.54 0.006
200.3 0.014 215.84 0.018 416 0.090 309. 00 0.023 757. 66 0.026
361.4 0.023 252.12 0.033 — — 348.05 0.037 887.13 0.040
448.0 0.041 272.24 0.047 — — 377.86 0.056  1020.7 0.064

— — 296.73 0.075 — — 406.22 0.084 1124.5 0.092
— — — — — — 427.11 0.112 — —
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Fig.5 Settlement displacement observation point
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Fig. 6 Stress deformation observation point of steel tube
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Table 4 Settlement displacement table
i %%/ cm
TLRFARI
R Plan0 Planl Plan2
FRAE A -77.80 -72.90 -66. 50
A1 ~44.38 -26.72 -30.07
i -66. 87 -54.34 -50.70
455 T -72.81 -63.54 -58.44
P E/m
0.000
[—0.065
--0.130
=_0.194
—-0.259
-0.324
[—0.389
-0.454
E-0518
t_0583
-0.648
-0.713
-0.778

(a) Plan 0

(b) Plan 1

(c) Plan 2
B7 BB aR
Fig.7 Vertical displacement cloud diagram
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Fig. 8 Settlement contrast curve of observation point
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Fig. 9 Steel pipe Planl-a diachronic stress curve
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Table 5 Steel pipe Planl-a stress meter
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Table 6 Horizontal displacement table of Planl
IKFAiA%/ cm
WA
A B C D E F G H
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Table 7 Planl vertical displacement table
B[ fii s/ cm
WA
A B C D E F G H
Planl - a -39.15 -41.68 -41.74 -41.20 -37.48 -34.70 -34.81 -35.47
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Planl —e -59.51 -60. 81 -61.19 -60.77 -59.43 -58.12 -57.73 -58.15
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