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Design scheme of bridge—inspection vehicle applies for new
high—speed railway bridge

ZHANG Xiao-kui', LIU Wei', HAN Guo-liang®, LI Juan—juan'
(1. School of Mechanical, Electronic and Control Engineering, Beijing Jiaotong University, Beijing 100044, China;
2. Beijing WOWJOINT Machinery Co., Beijing 101100, China)

Abstract: In order to solve the problems of new high-speed railway bridge cancel human pavement,the skylight time limit and other
characteristics that traditional bridge test equipment maintenance can’t reach the detection requirements,a mechanical design plan of new
high—speed railway bridge—detection vehicle was investigated. This bridge—detection vehicle uses the structure of fixed gate—type girder, its
guiding girder and drive girder walk alternately. This vehicle can detect the onderkant of the bridge and bridge piers with image acquisition
technology and can pass the bridge pier automatically without affect the normal train traffic. And its 3D modeling and simulation animation
was completed by Solidworks, the virtual prototype was tested. The experimental results show that this design scheme is feasible. This plan
will provide reference to more testing and maintenance of railway bridge equipment research and development.
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0 Bl = KI5 KA 20 000 km,  FEBT LB K is B4 KT,
80% LA LB 4y . BT IS VR % 55800

B E AT R T B, m R R, TON AL T A AN R 2R X A 4 B
R4 UICF(Iﬁm’fﬁiﬁﬁaéémﬁmx,m:_%%ﬂ%fe%ﬁ;; Bl AT R AR A B (BT A8, R SR RPN AN T e
WO JFAT 2, (A IE HRGAE] 200 km/h DAL, 50E R AR AR EAL S B A S S HERE 55 R fl . nz

BB R AR, (B s R IR B B/ 250 km %TPB’UK%J: PRI MERE B, AN SISV B TR 2
DLk R0, Hat sy THRZEEZEWIME @ S L ekl bl e mA R E R
W2 —o Tk AR 2 BB AR AT R e B, ik, l_ﬁic@ﬁﬁf ZRA RGN A2 A B, K
BRIEHR A — - T HLRI TP FE L 2010 SRR LRI b, AT A EE AR BRI IR A B Gﬁffz’fm‘*ﬁkﬁﬁ&

Y75 B #3:2011-09-01
YEE R ikEE (1989-), 5 INARTTPEN , EZEN SN R G5 T KA B 5 H 5T, E-mail: 10121525@bjtu.edu.cn
BEERAX 4,9, @#EEE, G- S0H. E-mail: lluw@bjtu.edu.cn


http://www.a-pdf.com/?product-split-demo

. 152 - Bl H

T 9%

T RAPRES, S AR A BOARR B KB ATRE T, SE
PRI AR R o 5 Pl P L R R T, A 242
LA A DR IR RE A M 4 R ) 2 3 B ik
T D S AL SRR BEAT AT AR R DX o AT SRR A ) TG
NATAEIE , T8 i S ATV 5, I 017 5% I 2 B XL
B R B o WA SRR GG 7R 0t 2 2 5 v
BRI A I A AL 755K o T B FE A i e T H]
TR R AT R A I AR 1 L e s, A,
BT R — 0 A A S A 22 I S A2

ASHIFFE 2 EER TR e ek i TR A
MBI %

1 BRI SR 4G 42 FEAS 1 2

BREEATR A I A= OS2 — ] LI AT A I B2 7
K R R R AL & R ARSI T
U SIS I sREE A AL A4 L P00 e T LLREIN #5 3)
(VA 1= ol 7 ST NP Y € A R o2 U DN B3 N {0 & VA=
HATIR A SRR . TARRE RS i 1E 751
easAy , i E AT ATEAN IV 2R A B0 1858 A T3k [7]
I REXT R R TR U n] BE R AT N, HCAGHI A e
ARG Sy S ML SR IR R SE 38 ) BE
HAE BRI RE T o H AT T AT A T-BeA -
(DB G B 76 1 2 WL 5 FA IR S AR B L 1 AR T
oA 5 O FH BRI R4S DU 4 R S A 18 5 DT AR
04 AR A ML e N U B B A A 7 R AT A
TR HAT R R PR GEIESR AT FRR A
DU, T T v R B T A A 0 77 M A AR,
IR BRI A — 2H AR 73 I R A A PR 38
AT ISR G AE & A TS5
FURIT , 1 AR A A T 2 A 45 [ A1 e R AL 468
2 BRI A T8 I X, e B EARR T ZON TR
MOOG 2~ w11, T FH T3 ] i Bk 4 v i R 9 A
AR BEA ) i B BUA e SRk B AR I 42 1) 32
LA - HTE L TS I 1 R

Bl RGerRRa 4

DA_E A G i 2 i S ] a5 02 1 5 8 4 R el
He, T EAEPUE B IE E o ARYEA CHE - 50
HIE T L AR T B0 R AT Y 13.4 m ol BLAE 1Y
12.6 m, Jai/IN 10T 25 ], (4570 55 2 M0 5 20 T S48
M EERI T AB R T CAA ATBE . AR A
B A 3 0 SO SRVt EUE , AN REREA T R K
Rt . TR0, EBE BT T ML THT
PIRILYSPER 7S 2 aib] oalll Ko

2 e R B AT SRR I A SC R R
YIES

21 HAEBEES

T R AT A 4 = A e Ak R s v
B AL, HoR BN 2 FToR o 5r ek
BEVETT 3 350 km , BIHHIZE B B 300 km, H1% 21 4>
oyl AR TR 5 h, IFZR4 K2 1318 km, HF42
171000 £ km, HAKH 77%. B2 AR 280
TTIRDUA e db st FoE | IR =T, 2 2R i A T
SAMPRETIX, R AR AEILE TR 4
Z Mo i MR A RN P AT, BT R
FH T RIEER FEARPELS | B 1 3h TR rE 488 T —Ik
FIAL T T M B TAE  TIAR A b by . Homk
PR B A AR AR A AR AR R IR
A A ] A A AR R i AP AR

K2 it SRR s 2 Bz - mm)
22 XBERARGTERMHE
X R R T S AT 44 S AR SN - AR 4R g
AR P AR A 9 SR A D00 A4 5 4 AN RE R I 1E Y
GV I84T 3 REAT A RE T o AR
8T T, S RSDIBIEMAARZ J7 R A LU, AT 4



%21

KA A5 R e R PR ARSI 4 B T 3% - 153 -

YN R RN LT W |V e e S 3 g e s
L AU 53 FH FLAE B A 2H
2.2.1 MRS

PR 5 X 530 - B G254 AR & AL &
WA BT ER S G

(1) LML

PIECMT AR ELAT SR 0, 58 B =) SRR A, 9 iz i
FHFRA TR A SEHLEE A o A DRI 2 1) 2
Sk AT R T 1A RS an B 3 s . AT
B TS AE PO (b XU ) i e | o
A7 2 TR AR AR

B3 K 4 2E e
I—J&RHNE T & 22— @S T & 3—F @ F ;44— 3
R5— EIRE 66— WAT; T— A2 8— AR AR ; 9—

(2) FEAF- 65 1254 .

YRV 5 P25 R AT L3t i =R e, xf
LUAZ GEASIN 2 1) T AR 5 258 3K, a2 i 422k F AT
ZEE AR5

(3) BHLE T

HR A A G X ARSI T S5/ A s (N s 25 4
P A SFRE , AR5 A PO A 2 40 [ 3 3
MR 3 32 1K 3 1 200 mm J#1%4 4 100 mm , AR O
S FHF AR AN, i T rb W i AR AR e M,
ST A B FLAE O o LA, Al A2 DL B BER  %AG
R PR (SR XU ) R TH 22 0] B A& B R 4 0 0
SR HT HATLEIK S0 4 ofe [ s Al 4

(4) BT ERE,

R e BRI 2P FR AT A TR A I 4 T AR e X
i R 2 T Fe s SR I RBEIR , AR F 9 R T T+ X
[l SR ATTRI T EM TR, HE e se
BATE (A ESE )R 4 R, A 45 S g2 ABR
P K B 1A AR S G ANIR B LAy A BIANAT
HLALOK Bl A EER , FEJe e B DR A BRI T . Y
R ZEH] 8 t~16 t G- LA BN R, SRah %t |

AP A fol 4 A T ) N 30K 2l 5 1) 228 1) iy
B E RO E, 1 B LR P AR,
[ GE [ , SRR AN EE T IR S T A A
AR W AT TE, SE AT E o

N

K4 BEHATERE

(5) M TTE

SRy S BRAGH I 2 VR W B Ty ) 3% 2 s ATV AR B
T2, HErke A PR ] 475 58 - O T B e S LA
MBS, TAE G iERe 90, i T ARG 54 Bl
AT SRR MR 5, TAE B AkEliels 270° 59,
RELTAE . % IEBNHERE T 5 & Sahels 2 X R 25 1)
HLZETE T8, — e 0 1 - 5 e i 43 il 1) 22 4 PR
WA 90°, (HIXFE X 2s B2 J il 22 ik
BATE, R TAE G W e s B s ), TAEG &
P 2 J5 PR E Sk, W T T AR At BRAK T TAE
B T LA MRS A i 2 TAERZOR .

JEHS TAE G Bt i —Fi i iR, 455 2 i
BF AT 5 i 40l s, sz 5, TAEG &
P, ARB T AR, KA LR AEAP AR AR N, K DB 45 Ha,
LATTHCEAEA LB N, AR XA 7 =
222 wirfeIRh IRy

ZERIER AW EE S 7 AR RSPl E
IR B 5, Heh AR B A AR SR A T AL H ik ARk
HURE R A . A Sh L L OK ST 878 A AR
i Sy b AR B R 3E A A T e A R R AR 45
IXBHZE FEKEhEE , 50 R ) R s K S LA Tk i
B TERRGH AT 38 1 8 2 8 A HE i U R
5, AT DA AR VR ke R R SR A SR
HET AR IE N AR AR AL o AN 4 A T EE AN IR AT DA
388 3 A Y A AR e e S L



. 154 - Bl H

T 29 %

H RN B Pl (ol A sl ), s st l AT
IBATIT A, XA FLBEA TR HE S ) IR AR A
SRR AT o0 A A BRI H SR 5 18 o2 1
SRR A AR AT B A B A R 2 v 5 24 H A 5¢
BRSO AG I A5 4 n] LGB R e w457 B i ok H 4k
S TAE, BRI ARSI e . 1) A4 m ik
fift, 12K HAB X BE T AR o A AT LUK ATR B 157 77 ik
BEBERT 08T , SUPRAT 25 A% RS A B A o A S Al
JE S Ab L [R] I SRR SR B b o i 1y AR AR o, I
S BB G207 (5 A F LR B A , 38 AT A Sl
FIRERREIRE o ARPEASIN 25, AT A AR b , A5
LB AETT I RGO T, IF 2= BRIE R 7
Kb R AERE N B IR AT AT 4EE TR T4
I E L DA R R GEAL REAE A A A AR S 4R K
B, 42 R FFR A A RO MIE A K o

3 JHr BT GRAG I 4 Y D RE I A

31 IhgE

MR S PRBE SR M LA e vt s ), A A SR A I 42
BT ML BT AR A B S A D B HE R
RN, DA S A ATk G B RE
32 TIEREHETTE

R A FIE R TARIRAS, BMhgadess e,
EHREY, TAEES4 T S5H 2R A IR
WG A7 % B T AR SRS 224 S B HLAE 1 22 L i
it RIS, JEEEBA BT 65 b B3 & TAEXT A RS a4 7
BIMGCRSE . R 2, TAEA ] LEE R 8- F- 6
XA B BEIR A A TiE— 20 R

MR G B MR e AT, s, n

K5 fgrbLi it

K5 B, (RIS ESK SRR s 3l T A I 2 B A wirA 7
PEEAHE SR ARG RS TR Rl

4 LEIE

RIS I A B T AR GURS I A AN BT 1 )
AE, AN G IS , AR 420 s 4T, 45 H faf 5, 2
RESEH , IO il TOT“ KA A L I TR B I B R
SRR R A 4 o A R 7 T T 34
FRAE T 22 ax e , ML IR p) o g SR A T e Jiad 1505l
PR, SR EME R AR B AAGIN | Xof A% G AGr i 47
e TRCR,

Wt ] e L R Y R R TR, e T O AR R AG
B A R BT 725 18], 1287 RGN 2 ) AT o m] 5
KT 7525 1, O B 2 AT SR AN 35 5 (4 R T ol 4
WS

2 2% 3k ( References ) :

(1] SREF, M. B S4egmE M) deat: ARZE
i H Rk, 2006.

(2] B4R E AR ELRMA [T BHR%E,
2009,28(6):100-102.

[3] skak3C. BN AR BRI 4 ik [T ], 2@ tit 7,
2010,6(11):41-42.

(4] Botlfv. v S HORTE BRI AN Stk ity i FH LT ). v
e, 2010,48(1) :69-70.

[5] METNI N,HAMEL T. A UAV for bridge inspection: Visual
servoing control law with orientation limits [J]. Automation
in Construction,2007,17(1):3-10.

[6] DAS A K,MEMBER S. A Vision—Based Formation Control
Framework [J]. IEEE Transactions on Robotics and Au-
tomation,2002,18(5):813-825.

(7] 2 i B0 SARBOCHORAE BRI AN Sl ) — 2]
RENTHILT . P EBRERM, 2000,21(3) : 114-115.

[8] 2= Mk, Wk . misRekis & T BUM AG I ZE18 42 n it
[T ], giEbriERet, 2010, (10):35-36.

(9] SCHEH DR, mUi m gk R B SCHEHOR [T ). Bk
AR ,2009,25(2):31-39.

[10] Z=ged B —, ENTHEL, 45 B AT =0 A 24T R 3R 3
ARG AT | MUK S, 2010,38(10) : 25-25.

[11] SITHOLE G,VOSSELMAN G. Bridge detection in airborne
laser scanner data[J]. Journal of Photogrammetry & Re-
mote Sensing, 2006,61(1):33-46.

[12] PICHENG T,YEANREN H, WU Ming—chang. The develop—
ment of a mobile manipulator imaging system for bridge crack
inspection [J]. Automation in Construction,2002 (11):
717-729.

(4R % 1] 1 ]



