5 33 555 10 3] By
20124F 10 H

Vol.33 No.10
Rock and Soil Mechanics Oct. 2012

XEHE: 1000—7598 (2012) 10—2929—08

R TS #r Bk 4 2 B 2 A o S AR B R B B 5%

IR 2, AR, 5@

(1. R EARTRZGE, Kb 410075; 2. P KRERE TRARIUEA R, Kib 410007;
3. WIr A A ERE R, K 410015)

W OB WSS (V. VD A& I BEMIEBHE S IS Th 2 2 S L pp iV F R 10 02447 s AEHIZON 4%
IRATAH G TRESEB TR T RGN = WARRNRIGHE ST . 456 M BEAE TREMSERRES i, RABAIUIERES, 25t T A8 ok
Bis 28 1) T ) o AR S B I (AR R, AR AR IS 7 VAT T RGN A AT R iR o Gl RS IS 9Tk I, IV, V&
B4 PE FIOME . BEMIER, 388 P IV AT S b AR, S AR . BRI AT RIS = A AR ) 2 S 5 ) 451
5, MR B SRR A KA RS BT, IS ARSI T 1 L R PR A . R, XPATRRBE AT BEIOAR . B K
T 11 B2 A5 DB 7 R R R S IR A M, DR B 5P sl S 1 R

XK OB OE: KISHEE ARG mAMENRK: WKk b AT YRR

hE 43245 TU317.1; U448.14; U459.2 THERARIREE: A

Study of model test of vehicle impact effects on bridge
and tunnel connected project in weak surrounding rock
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Abstract: In order to investigate the mechanical and deformation characteristics or action effects caused by vehicles and impacts on
important parts of bridge or tunnel connecting sections under weak surrounding rocks especially grade IV or V surrounding rocks,
systematical indoor model tests have been carried out. The relationship among physical quantities and the similarity indexes have
been worked out under the dimensional analysis method of the similarity theorem considering the characteristics of bridge and tunnel
connecting projects. The model test methods such as test contents, working conditions, test equipments and instruments etc., have
been systematically analyzed and elaborated. Through analyzing the test phenomena and results, some conclusions are drawn as
follows: the vehicle loads with impact actions during post operation stage cause harmful mechanical effects or structure damages on
some key parts of bridge or tunnel, such as oversize displacement on bridge mid-span and lap joint tip or oversize settlement of tunnel
bottom, or lower stability of surrounding rocks nearby tunnel entrance etc. Consequently, for bridge and tunnel connecting projects
under IV or V surrounding rocks, some key parts of bridge, tunnel lining and surrounding rocks nearby the entrance should be
strengthened in order to avoid damages or diseases .
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Table 1 Similarity relation and constants in model test
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Table 2 Model dimension of bridge

m m
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Fig.1 Model of bridge with its foundation
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Fig.2 Model of tunnel lining (unit: cm)
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Table 3 Mechanical parameters of surrounding rocks
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i) /GPa /kPa /(%) / (kKN/m)
IV 0.091 0.31 35 32 203
V% 0.054 0.38 30 26 18.4
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Fig.3 Surrounding rock box (unit: cm)
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Table 4 Summary of equipments and instruments
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Table 5 Working conditions
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Table 6 Equivalent weights of vehicle model and impact
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Fig.5 Changes of soil pressure of the vault of tunnel
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Fig. 6 Changes of radial stress curves of vault lining
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Fig.7 Changes of radial stress curves of tunnel invert
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Fig.8 Settlements of tunnel bottom (beam end)
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Fig.9 Vertical displacements of beam mid-span
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Fig.11 Vertical displacements of beam mid-span

ZEAPE 90 11 AT WL ME. BEAHE R HFGLES i
)17 8% B2 VR 2R A 3 S bk g gk, HLBESE
RISt B SRS YRR g S b )
RN G (2T A NP BV P i R A A S
AN, AT I T (3 T e A7 34 0
53 MRS TN

M 9~11 KFE, MrEB i B8 A R
18, MR A7 Al o R BRI 58 PR R P 2R %2,
TIF B G AR ABE 2R 56 v o e (1 2605 4y 28 S
EH NI AL T2 A R IR . (MK R
F KMV ZEfr g S dLphh, KRR 85 N T
I R 2 X A AT bR, S A R R,

I 2 200 FL 2z A I AR E M 7 R AN T T 1 B
Wi, DT RS 75 A5 B 0 T 1A D AT

6 RIRILE RIS

CREE S~11 A%, AEVCA B L i A1
N HCE ST RINE . BEARIE TARE TP A 0 A

(1) HrB& S5 AL AR 1 e 25 S B A A s
VAT B NI E AT R 25 80 BE . A IIAR AT
FIEm, BEFLA A MR ent e, b
RIS BB KIE . P 85 g b
il B B A B2 MR AL, 23772k
BAAFIRE L AR I3 2247 R A RN, KA
T ANHERS 1A 5 A AR 98 55 B T A5 4 J) P45 7
WA, M Sk 225 Uik, R A el E 1) 1) [ e
SRAES T PHE LR B N SR T AR TS
RS, IR K AR K AR TR R A

(2) HFBE & R R 1 Bl 25 S B B 0 52 1L Ay
B A I AR (R A8l T 247 0 BN, i
7 B A AL R R R B Atk P S 59 A Can
SRS AD BEEL AL AR LU BERERR I ) M85 R 1) 1Y
e $& CR8) FEBCKBEMAaR . ¥ b i 21
B8R B A OB M I 3547 W1 2 R 3 0 5

(3) V. VZREIAFMT, Hi. BRI TR
PEMF. BESREE TR, [RIREROVA- A 3 5 b et Hs
FEMF B R Bl 1 48 B B ™ R B A 11
AFERIZLN CnpiAe Pk AREaE).

(4) BEiE. Mrgaitun et Pl AR
B R A, WP IR E A B IR 280 S e
AV ER, AR BEE R & O A A T B
BEIARIE s CBCR B 1 8% . B
DURESED, (H i 4 S5 A LA 25 S0 R H DLW
BRABLL TP B mORAR I R S5 AR 45 RO
W GEFIREAE S5k LA 1 o 2 4 RIS E Y o {H
AHCE IO FEAHE BRI AL T ik 2 AR
Pl 4 R 2 A T el s RS, LT
IR JCRERE 2 B, T AR R T R
Ja R R A AT K PRIk, ARt Bt
AN 2 PR R PR it A H AT 1) U AN B g
ARFE, )L SR ANA 1 FE AR ST 5 i s 983 1 3R
PURE e 28 3 B P T B R R R

7 4@

(1) HEAFA TN BEARE TR R ARG
WEURW, Br. BEAIEALIV A 38 S b A
oy 3 BRI T PE i M BE TR e A i KR



2936 b +

71

2 2012 4F

BERAEIEAE TR AV R4S - FAAR R T T3 B LT 1
BT AR A B L AR RT R
Dy FE G BRI - SCBERAL  SRB0 5 AR
RN, AR R AOREUE PERRAR, 4K 2 1k
PRk ZE TR, RECA T AR BRI 1 Kk
R B PHE, UM 55 BEIR A e R
RS, IR K AR K AR TR A

(2) NPT BERES K 2% O B A AR 2
@R vy (VA [N NS S (AR VAL 7R S o 7 N R
= A KU BB IR AR . WA, Hen
FAF TR BEHDE TR, EAAF ARVFRINE LT
PR IME . BRI, 3320t T4 F it
TEAE DR 2% BRI R AT RS ERIE I,  Rox)
B BEIE AT A OB ARAL Al 1o AR SRR
ISR ESE A, LR R SR A S A s i )
i, MRS R, IR (48D #RBCKE,
SRSt ol N A 28 S L e i

BEAN, A AR B IR 2 52 A U R B 5/
(IR BLEL M3 E R Z2 S OB R4 RAE e R
JE BRI TR (A I B S s TR i 7 42
Ko PRI, ARG P TG T T X Fig
FHIE TREAE A L ph e VR F R 02247 sl it
A9 103 J A S PR s P A, i SRR 1 5
M ERR AN IS, A1 TR SR AN BEE
WFF AT IR TT 73 At B2 Dk 6 25 25 0 E e o o

2 % 3 MR

(17 E Kl Dot 2 B W BB A IE HOR (K0T 58 55 BT[]
A WbREAL, 2008, (11): 124—126
WANG Fei. Research and application of link between
bridge and tunnel of highway in mountainous areas[J]
Communications Standardization, 2008, (11): 124—
126.

[2] KERR A D, MORONEY B E. Track transition problems
and remedies[J]. Bulletin American Railway Engi-
neering Association, 1995, 742: 267—298.

(31 %ok, s BRI L B g A RE O AT B R
WTTT[D]. AR VHFI A K%, 2003.

[4]

(3]

[10]

(11]

[12]

[13]

MR, HSCH, ORI md Bk AT i I Bk AR5
Wi SAFPERITEI]. sl Hahiti, 2006, 25(3): 95—98.
CHEN Xue-hua, LU Wen-tian, WANG Yong-he. Study on
the dynamic response high speed railway bridge-subgrade
transition section[J]. Journal of Vibration and Shock,
2006, 25(3): 95—98.

XS, SO, R, A5 WL BRI A R
SRR WA U], A J1%%, 2004, 25(11): 1828 —
1831.

LIU You-rong, JIA Hong-biao, TANG Hui-ming, et al.
Study on stability of slope at Batong Yangtze highway
bridge site[J]. Rock and Soil Mechanics, 2004,25(11):
1828—1831.

WA SR AT R, MBS ANE TRE 2 s 0 2
174 GHERIEARBE AT IR & [R]. Kb W1
B AR TS, 2008.

T, FIHH, M. S BAOARM]. dbat: B
7 AL, 1996.

XA B, B RE R BALRIGRT IE[T]. R, 1999,
4):1-17.

LIU Zi-ming Test study of bridge structure models[J]
Bridge Construction, 1999, (4): 1—7.

V6. M- H AR R BRI O T[], A
2%, 2008, 29(6): 1589—1593.

WANG Tao. Research of model tests on pile-soil
interaction influence[J]. Rock and Soil Mechanics, 2008,
29(6): 1589—1593.

HEJ, WA, WIBE. A R EEE F A AT LR
BHERRIGATIT[T]. A%, 2010, (3): 207 —211.

DONG Chang-zhou, YANG Jan-hui, HU Ting. Research
on analogous material model test for highway tunnels[J].
Highway, 2010, (3): 207—211.

TRk BRI L BRI BB BT [D]. B 7
TLR%, 2004,

BAUK, HEXHE, TRk, & MR CRMI dest: b
P £l Rkt 2001,

TRA. BETRECGE ), EIM]. Jba: ARASH
HiRRAL, 2008



