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3D numerical reasearch on bridge-subgrade transition
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Abstract: Based on the construction form of transition zone and the longitudinal and transverse stresses measured from the
DK266+521 bridge-subgrade transition in Qin-Shen passenger special line, the longitudinal, transverse and in-depth settlements of
track transition under traveling load are analyzed by finite-difference program FLAC3D, and the settlement with different factors
such as format, material stiffness, and dimension is also studied. The results show that: the engineering effect of track transition in
trapezium form is better than in inverse trapezium form; the graded broken stone should be intensive enough; the size of trapezium
has little effect on settlement.
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Fig.1 The dimension of bridge-subgrade transition
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Fig.2 Three dimensional model with trapezium form
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Fig.3 The history of measured dynamic stress
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Fig.6 Variation of settlement with in-depth
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Fig.7 Variation of settlement in transverse wise

FH L 6 W] N3t B BE VR L 3G st o, B8 HLAi
LR 20 m i, JikfCEa T 0. MK 7 /70, X1
[F— R, BT A, DR B
B A AR AL . P8 BoR, Mgk fEH seke
INYTREAEIA B K, 2 JabEAE I T3S, 5 s
B, Dk TRE.

4.2 TEARTEAER T BIUTRE R 5SS MME ) Hase

TR IEBRTERAY, LREFHADSAAAL, Wi
BBt SR M I AT 8. i Lk ey, e Ha
FAE R A B2 504 0~7.0, 10.0~17.0, 20.0~27.0,
30.0~37.0's, THELE] R 40.0 s. ICHUES 10.0, 20.0,
30.0, 40.0 s THEHEEEAR, MHRIH M 9
Prs Chi 55 Edis e, oz g ol bR
1) o HHEN9 AL, EIEIAT T B B T )



852 b +

b2 2007 4

DR BE AT BAGERE R O i 34, TR A AR
L, PUBRARIE AW PEARIE . S DR AR IS 2Rk &%
BRSNS A, K10 A G A
197~210 kivh 2 [A) A2 A0S (P 2 . LR mT WL, 2({E
THER R I I B DT R 5 S B AR AR AL

0.0f —— 1423
—e— 7275

—A= 5 3.0s

—0.5 —=v= 5 35s

VURFEEUH /mm
|

N

1‘0 1‘5 2‘0 25 3‘0 3‘5
WEJEEEE /m
K 8 AUikESvHERERR gk

-5 0 5

Fig.8 Variation of settlement with computing time
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Fig.9 Variation of settlement with cyclic loading
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Fig.10 Variation of settlement with observational data

43 EEBRBERANTFEKZR

LT AR FE] PAY A Vi 1S 22 SR e A e 9 BB L A 181
BETE, 0SS R R B B A T e SRR A
B BN IER AT B Mk, X Rk R S

J7 I AR I B AT BB T 5, 0TI BN
BB A DR .

FER RS 1 2 B0 FCAb AL 5 2 AR [ 1) 4% 11
N XEBRE ARSI B BO I S 8. B
AT B SEIMEL, A A IR TR0 2.3 s THARLINS (]
B 2.3 s, PrUIEA AL CLL R Hr i
B AR PUREME SR [RD . R WA 11~13
IT

0.0
== EH

05 F == filBEIE
:
= -10 |
=
=
8 -1.5
2

-2.0

-25r

1 1

10 15 20 25 30 35
&R /m
B 11 IERTREIBR L BB A U R 2R i £k
Fig.11 Variation of settlement in trapezium
and inverse trapezium
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Fig.12 Variation of settlement with depth in trapezium
and inverse trapezium
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trapezium and inverse trapezium



B LA BRI I BN — e B o A 853

HE 11~13 7] W, 7EahfardifEH N, IERLEFI
{56 T 1 I B 1) % 7 Ty i B th e SR ARABL IR o DR
W oA 2 AR, IERRIELIE B P28 1
YNNG R Vs 82 e o w5 e < SR €2 v DI A
BRI/, AHZE(EAR /N EAMRL S HU A 4 A
WIS G0, SR R BRI i B T LA G 1) SRRt
PEBL T, ks> FE T ) KRB
4.4 S B I B U R A R R

TEARFF HADSAFA RIS DL T, I B A
PERRE 2 5ISR 120, 140, 160, 180, 200 MPa %
WP BORAT B AR BB AT, 25 Rl
Kl 14~16 . tEWT WL, WA RIEE R 120 MPa
T BB 5348, AR AW BE RN A RERF &
TR WA NI BB ORI, DR 2 r 2%,
DUBRAT I, SRR A 0% ARUE ik I B LA S5
Ve TER R R T 160 MPa LU, 28 A AT 0]
A4k, [RRE AT RIFEZ) R 160 MPa ISl E AR
B 15 P o B84 3 o S aod Y B IR OGS
VB B 2 v BER NI

0.0 —u—TEARIEE 120 MPa
—o— AT NI EE 140 MPa
-0.5 —a—FA7WIEE 160 MPa
—v—TAWIZ 180 MPa
g ~-1.0 + —Q—ﬁ‘(‘EHUE 200 MPa
£ N\
o -15 | \
=
¥ 20t
IS ——
25 F N
-3.0 L L L L L L L Il
-5 0 5 10 15 20 25 30 35

WEJEEEE /m

B 14 FANIEEASARTIECR ML
Fig.14 Variation of settlement with the stiffness
of graded broken stone
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Fig.16 Variation of settlement in transverse wise
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