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A review of structural health monitoring of large railway stations
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Abstract; Railway stations are a type of large public facility, featured with a complex structural system,
high people flow and long service life. Failure of the structural system will cause a serious social impact. In
order to effectively monitor the health condition of the station structures, and find out damages of the
station structures timely, so as to ensure structural safety of the railway stations to the greatest extent, it
is essential to perform health monitoring on the railway station structures. In this study, a case study of a
large railway stations is presented, with an overview of structural components and features of stations and
an introduction of the health monitoring system used in stations. The main monitoring objects included

three levels (roof layer, canopy without platform columns, and rail bearing layer) of the station during
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construction and operation stages. Problems remaining to be solved are discussed on the application of

health monitoring on the railway stations structures, in order to promote the development of health

monitoring in large railway station structures.

Keywords: railway stations; health monitoring; structural safety; construction stage; operation stage

H4E 2017 4[5 55 B Ep & 1 = 17 BREE G 58
HIEHR R KRR, 5] 2020 4F Bk 5 HAR A
15 J7 ke, b, w BBk B s AR IAB] 3 T
lem™ o IR i 0 A hy e I 5 T I 4% 114 O T A5
BB A FR T Fe s a) i B R VAol FH AR BRI RIS FR B8
2% T R B A SR AL S R AR L ER IR
PeH s H T PREE A 2 FH 52 57 8500, JE O A
PS5 R R A RE I B il D 2 7 R A L (A 2540 ) e
JIREWER T LT iR G BT H B AT
B IR 3 ™ AL R fele B A T R
S PR UE 2548 2 4 W A7 20T BEE o 6 fede 5 0 0 6 R
FH T3l 5 548  BE 1 iR 45 4 0 TR IR L o B i e L5
R 40 » LA T 235 4 447 A A8 R J00 4] ik 4 45 4 58 9%
IR T AR [ 3l B 1) 485 ) 42 4

fERRE I — T2 SR BOR . W B Z A2
BHO L 05 FLTF G N A K R A LR 4§ 4
B R R KR 20 4l 80 AR AR fg JE W
FeARIF AN T AR TR L felt 3 W ) d 7 0
FF #2254, 3 B/ Flintshire K AFY, 5 B
Michigan Street K #1% . H 4 Akashi-Kaikyo X
8 E Youngjong RAFHH A o [E 1 e K 1]
KA AT IURBE Y A KL AR e T
it W0 2R 5, DA DN AT 2 5 A 1 i BRIR 50 . 20 fiE
4890 AR AR, felt e W 0 T 4 ] T OR AL 4 SR AR
BRACKWAAEE HASR 12 )2 84544 £ 351
SELT op A [ AR L S s R
T SR 0 AR M HEAT T g I . 21 (4
W1 Aa BRI OF s N T Bk b By 4E E Y
Lehrter JCAESEY v [5 5 BLM 2R 35 LB 1 0
B[ RN YN T

M R e A A5 45 R A £ B 0 AH G
R B il 2 ) 1 £ R M AR Ak TR R B B w1
e o I 5L A W D I E 2 W e A ) T
P et RAERE N 456 KALVE ol o 1 AR 2.
e s RGE R B i i 1 AL RN 45 K R A5 AR S L A
20 3k (e R M0 1) R R 2 B B S o R R BB i i
FA) AU 00 XoF G R A I PN 5 AT O3 BT S B )RR B i B 4
) Bt B M 0 e R e Je v AE TE B ) R B LR AH O 1Y

1 ERENER

11 BEEMAER

AR SR D BE 1) 5 2, Bl g A Ay AR A
PRI TCAE TR 4L, AP 1 Ca) BF 7R o 5 A 45 49 4 A
PR ARG MR L H a2 ORBUZ R R
(2D R Z, WK 1(b) Fros. Hi KUz,
Ja T )2 01 TG AL TR B0 2 3t s 45 A A B B 0 A S R
OF o ORI AR BLJZ B R ) R R L [ I 3L RE
SCERRIZEAERZE R B b 2 R E S
— VLR F L B B AR R A SR A A B A R — T
“BI A G g — PR Ak il B A5 AR TE 5 AT L4 R
P L Y 2 SR L A A A RS LA
H e R PRSI S 0

=TS

ERE CERZE)

-

(b) Aii)z)
Bl HEEMTRE

Fig.1  Schematic diagram of station building structure
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Fig.3 Category of rail bearing layer
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Table 1 Structural form rail bearing layer of typical
station buildings
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Fig.5 Category of canopy without platform cotumns
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Fig.6 Health monitoring system of station building structure

Horp AR IRER T R G0 R G 1R 5 0% 2 i A
W ge b B Al i T RSN el A G
T B s A 2 A S T F) 22 b A e LA SIS IR B
uli B G B A S50 B A 40 £ 6 - - AR 0 1 4y B
HAE A SR A . B R E S AT RS
O X 4 11 f1% DT I 1 A0 A1 114 D e P kAT BT
B S R 1L T L P RESE B A SR S
el OF AT AT N LT BUR 4 5 R 5 2 40H
RO MR LS T RGN B S r B
AR ORI 11 ] X i 45 W 00 8080 AT i A
AR B A AR R AR O T S R A R G L
BOH PR L 0 AT B8 IR B i 04 AT A 9 R
Wl oy M 55 2 4 TV T AR G0 0 0 0 R ak R AT
T 870 A AVRE IR 20 BT > AT O il s 245 ) ) 22 4 U
FOPFAly 5 A3 Al 2080 A X) 235 4 0 47 S 1 0% fRIE
iR LT L T RGN R S
By - HAT . Bdls o i C 28 T8O R Tr
% ME IS RGE S B RGk BB IR 2K
209k R TIE /N B TR A R 285 3k L RE
S B TRT BAE S5 A 1A A5 400 s 6 N B R R TG R
TR % il b3 S 2 S A B O R i A — E IR X K
TR e ol B M 000 2R 0 G PR BT O R R I L
Rl fy J ) R S B L A 5 B — (R ki
T A I T AR B A E SR AR 0 R B
uti B it [R5 64T . DA IR (8] T P T 55 3 s i B
T3 2k i T i B M2 8 B BEs S 18] 56 ROk 5 5 3 B
it B s 00 1Y B AR R U R T R G AT R 5
TN FE R ol D 45 R e 2 4 D A i K i



74 2R B R ¥ LR ZF RO E D

# 42 4

B T 52 B0 4% A A0 AN A E R B G AR A AR 3R
B I T TR R BON B A3 B g AR
TE S w3 45 KA 114 M I B A o JEE M 3R 114 i =

SRR PUZ MR Z o 35005508 70 1) 248 ) 5=
SRR AR PUZ B2 05 I B e R T = i
M ) = AR T O R

P A A M A A

- Ty
| | | | | | | |
wgdEm | [wEmem |  (Baem | | wn | [ 2R | msm | | ms | | omy || Ho |

|

=

HAp
>
W i B

|
I I I I I I I I
R M| k| (R M| R (M| AL m R B # 7|
B g ®| K (K V2V I I 4 R | R (& (B

B e
Ir o

B7 MELEHNBRENAE

Fig.7 Health monitoring content of station building structure
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Fig.8 Measuring points of the roofing layer of Binhai
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Table 2 Health monitoring of railway passenger station during construction stage
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Fig.9 Measuring points of the roofing layer of Binhai

Station during operation stage
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Fig.10 Measuring points of the canopy without platform

columns of Kunming South Station during the operation stage
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Fig.11 Measuring points of the rail bearing beam of Kunming
South Station during operation stage
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Table 3 Health monitoring of railway passenger station during operation stage
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