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State-of-the-art review of bridge construction monitoring in 2020

YANG Yongqing, GAO Yufeng, HUANG Shenggqian, WU Binbin
(School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: Bridge construction monitoring is an important part of bridge construction technology and the key to ensure the quality
of bridge construction, as well as the safety guarantee of bridge construction, has become an important content of research in the
field of bridge engineering. By means of literature research, with the keywords of " construction control/monitoring ", "
construction control theory/method", "construction monitoring system" and "intelligent monitoring", more than 60 scientific
research papers published in 2020 were searched and sorted on Web of Science, Science Direct and CNKI. This paper mainly
summarized the research progress of domestic and foreign scholars in the aspects of bridge construction control theory,
construction control parameter identification and state prediction, bridge construction monitoring system and intelligent
monitoring, and the hot spots of bridge construction control research in the future were prospected.

Keywords: bridge; construction monitoring; theory and method of construction control; construction monitoring system;

intelligent monitoring

Bt T 4% AL IO IR A S S B H s 7R84 T
TR A S T 5 A ) S bR S L AR A S PR A
AR 2 18] 1) O 22« 3 FH SRR 1 B0 O vk, X B 1 iR i
P2 SECAT VU R RE , TF X EE AR S HEAT T, A S e
TR A e R R B i 12 ARLIR A L DA i PRI T o 7 v 254
L e AR A A AT BEAE IR o

B TS5 P B AR 4 A J il T4 o B2 1) 52
UK g s A R 2 BT B SRt T M P R IE 1 &
TP X EH R R A ZR ) RS 32 B o B0 A 3 i T 3
18 E e A T DL oRS L 22 A AL AV REAL 25 AL AR
FRT7 1) KT A BRIt 47 o) B 75 12 A R 8 8T ) R A

s HEE:2021-07-25

EZ BN K (1965- ), B, Wit Hd . FE N R4S

XEARAAT G T A MBS W E S T ARSI B 1 8 i 2K
AT LA LArp 5 8 0 9 ik R 0 BV 92 ) 2R 4 » A X R R
RESHF R 01 ZHEAR RN & e S T 2 25 5 8

SN DA R BB 7 125 5 WIS A A7 Rt 4 o 0 5
TR RS 2 45 3R R AR 3 op B0 3 OV 5 O R v R B 4
A I 2 [ 235 K AR A 1 28 S A5 R IR S S B DI B R 5 5
XF Z R G IR FR R SRR HE R IR R 7 125 455 BIM 4544
RA BB T, R R4 ot T80 4 e T T A T
EHARTT I X S A R B R A5, IT K F B D02k i &R
GERVE BEMEI AR G s T A5 SR ZE A AT RE IR S5E A H AR er 24
FHZBOSE o 2R FH B T 22 53 A RS B R RS0 T 3 A 20 A 245

¥I51 M BF5E , E-mail : yangyongqingx@swijtu. edu. cn,

B GREEE . B+, S TR, E-mail: gaoyufeng@jdjc. net.



¥ ) MR FE AR T I 2020 FEAHRE 71

AT s

X 60 ARG MR B HEAT eI R B 2020 4F
BRI T WA P A 2 T B R RS AR B 2R FAF 32, oo
FHIN R Z 5 IR E] 4000 A o B0 RHAT  F R R 2
EPTESIE R BRI AR B 3 R Al X R
RS R R BT AT AR 7 A5 5 B X R
Wr WP 20 A U R M Rt T 5 1A
RO 232 7 M 0 RO ST A9 4 ) 28 B 42 3 1) 22 ik
AN E NSRS SR ) B 207 (4 il s IR SC T it T
I Bt 1) X T 45 A 4 i S U ) e R 2 78 5 DA LT T SRR A A
BEAE AR 3Z 3 2 A PR AT B 5 3 T A A0 Y O R Ak
Pl s WAL G LB A T o 3 B9 BoR T Bea) F sl ik
IRl S R RE AL B R A P S

1 HrRMETEGIERTTE

JUHAEA, Bl 7 8 A 3% 0 e & 88, 1 2 T 4% 1 19
FEVE H 250N AT T4 ) P R R W B E
BRI LT LA A 35 R 3 1 ES AIE R SR A RO 45
FRF S AT v . RN T3 7 vk 2 10, LB 45 )
WAl G5 AR B TR S, MR A AR Ik & T
IR il — AT R ol — 3 I 4% 1 9 & R D R . R L
FAFFE LAt 145 1 07 2 T o AR AR L 0 M O ek L it T 4
Tl 250 43 AT D 1 L At 4% B AR Oy 12 il A ) S 80N
SRR FI 3% L7 1
1.1 BIEFFE

PRACATF B HtE T F 1 e A JT 3R 45 0 3 L PR R 45 2 A
SEREE R TRER R (8 1(a) T 20 42 70 AERE
SRR 5 5 T AR A PR AT RS SR AR A it T B B T
B BN T, A0 T3 R v ™A S s b v AR T BT o
KIGEMPIRAS G BT BR AT, L AEE 5 I8, %k
B B EVERY s PR (B 1 (b)) B RT 20 42 80 4F
10 FEEHY I I L BE S R RO AR 2, it T 3 A B S S B
RS EHARS TR K E R, B HEE I T 82 p ik, %
ZEARWT R, AR KBTI DMEIE 1 5 O 45 48 P9 T
LRI A (i 2 B AR R IR A . 7E 15 22 B gl 0 20 B 2
T, T 2H T A e 0 ol S P A/ IN 20T 35R 25 28 I At 3 ok
W BRI B T — A P 28 Bt s o 2o A, 308 5 9Bk A A B
PR B AR (B 1) RIBT 20 142 90 4E4%, 3%
5 R AE AR A E S LA T S BG5S R it
TR A TR 2 R T B A R AT R BT A, DA T K
BT A 5 SR 540 B A T BB RS H 203l I 45 1 SE B ) 2
TR B 0. N A0 B2 0 it T4 i 22 R F O oA 95
T A P A i K B B AR R E AR R I it T i 2R
3 P

TESE PR TR R FH v o Ay =0 S50 2o 5 P IR T e 2 K T
PR 1 838 AT FLATE K /NG 5 /K S AT 1) = 4 A PR G AR A,
it T A BT T AL, AR b 3T 1 4 ) R AT A
P IE 2% e I A4 BB, 7% O T T FF AR A 48 s 191

Wi
TN
——4£}———ﬂ gty ] TR
(a) FFEAE il
HRTEH R
B
T
" LA
B
L s
(b) HFREE
BRI ST

HROTH AR
T
LR
LoH

(c) HIER R
B1 3#ETESNATENERRE

W, IR 45 R A A I W D AT s il
1.2 MIdEENSHFE

it T RS M 5 A IR 3 Ak B A R
NPRASES, BEHR RSN 5E T 3D-Bridge @ 3L T il IE
L TN BT BRI STASTARY , 36 F J0 0 SRS TR A 3
BFRAIRAS  IF X5 B4R Bl AR & e LA BRHRL R it T4 ol
HARIEAT TS, 5 AR R AR Ml , b &= R IE KR
FIEA s . R A BE R Midas 857 T KB RE -
BRI A = 22 RRL, ZE T IO IR A 1L 45 IE 2 10 AR 45
B T s A E H A R TR S, B T B R 4
BEONE S5 TG 7 1 2 30 AT SR A R B AR S AR B, iR
UETLWE YT R AF b 3045 # it T2 491 LA B 4 0 iR 26
B A B Z IR i A Y R T SRS T &
B RIRTOR K W iR 2 S HOE W i e T RIR
ZEFU . AR LATTVE R AR R AR ) Rk
TR e 6 R 32 L 3 ot 7 b T 4 A TR T N R R 100 46
TEACAE R A A LE 5 50 e e ) 1 3 3 AR X 22719 B it
BRFR RS AT T IER R AT 5. B X B 9 A5 TR 5 1 it
M SR ZEC S R T S ASAE T B il s A0 A HE RN Y B
PLJ5 ¥ (R BF4R EL T T S e i P AR B R ) B T dg
T R T ) FH T I R 2 vk 1A 7 T o o S5 IR R Bk 2R
T HARIE . BRIAL SR TC R 3 IR 25 7 0 2% L 1)
ARG IR R R 45 B AR 64T T 5 T Ak % P R R 3
AR E + PR 0 T A
1.3 BIEHEHEIHTE

Jits Tl 2546 43 A7 O iR 4G PRI A bk, A
KERWFIIE Ta BRZ D7 T 50 %0 1 & 40 Fn g 2% 78 4k, IF
PR 52 2 B R JUART AR SR vk A Ak AR 2R it o P b 45
AR S A MM T A 300 5 T ZE AR R BT A A7 7 Ik AT IR



72 + K5 x;E L

2 F ROP E L

% 43 £397)

FAEITH . Wang S LT IR T — A B R S A
FROT AR & %”f‘u‘??ﬁfcﬁfiﬁ*ﬂlﬂ“ (F 2), %
REZREL T JE N Iy e Be Ak =X (181 3) B e 1 4 1E 2 AT T3
WA, SO T AR BRI T R T S B o R
NP PR A, T LR E | 4 23 B A ] 45 22 A T B

Numerical Iteration Module
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Data Interaction Module

Temporary support scheme
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FE analysis Module

Simulation by
pressure—only contact

Establish the numerical model
of cable—hanger sub—system

Scheme of stretching the hangers
in the k™ construction stage
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(a): 13 + Temporary loads

Constraint Boundary: {

Load Boundary: {

(b): 13 — 15 + Temporary loads

===4--- The free-hanging cable state
———— The loaded cable state

¢ :the rotation angle of splay saddle
Ad::the offsets of pylon saddle
Ls/Ld:stretching length/design length of hanger
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