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ARG H0 [2-5].

SR, TR E N AN SR AT R R 5481k, i
R P SO TE T — AN b, XA TR
RBFE T HIER . o E M52 AR P b AE i i AT I
(1) 2 2 )RR 5 a0 o] SC 4% A E TR IE Y ARG, X
A i) R, A 2 TR AT A Al S 4 R I K 5RO
W2 G0 fa] 7 BE A CR AR GE 22 Ax 7 We] A R S BT 2 o [
A7 MG LT Py AT 55, AT AL 2 v 32T
FEEABIIAR, LU T ] F A0 o 400 [ S A i
77w, I ST — P R RIS, LA, Rl
(B T E MR TR R R .

2. PEFRZARBIIR

PEREE 225 R, T B SR T O B A 2 R
A s SR 7RI IT R A HILAE, M G B BLA W
Ko BE2017THEERE, o EH C@ R R 83
JIPE o R R TV 2 A HE K S ) T 5 A4
TRE, CRMS 7 At A E AR TR N AT o FE TS
HEA AT R b, R MR b T — K (R D
F AR G2 7 M TS PR R Rt RIS A S )2 AT
MrZE o v [ SR A et e B b e R e —,
| M 2 1) B DA AT E IR AE AN T2 T

H R R M TS AKX S et B2 VA B AR
B 5 TR RE SR T o E M5 TR kA DL
NUUATT IS T KR D ——MRHEOR . Wit
PR M TEARFE FREAR

2.1 REEBOR B
2.1.1 MRHOR

MBS TAERUEAY, AL, R AR K 2
PABPRHEOR R R Lt . BV H AL, hE sk

R1 HAHT 5 IR

BLREE E N AE =R BE L. A, S, B EME
REAT AL, i B bR 1 A 77 R Al A 1 74505 7K
- [6-8].

VR J7 1, C50FIC607ZEh E N 2. BHF5
N RS EFYEIREE L . 5 TR i R e 1 e TR A - AT
THEFC, IREHPRHE S A IR A BN o [ R 5T
N DA A R AL i R s VR e L R R R S L A
PP BE -

HENAM IR RS TR (KA 4. oM
EPERER B, H AT, Q345A1Q3704NK1 45 332 M,
Q420844 (1) B IEIZ 0 e . Q500488 A L & i 1),
FE N FyraE KV TR Al TR . 700 MPa g4t
H AT AL T W R B B, 42U TR U J2 409 5505 AN 5 40 4 755
B 2N .

TESZME T, 1770 MPafN22F11860 MPasi%:
A O S I E IR TRE AR RS . 2000 MPafi 22
BHEREE) MBI R IR RIN .

WIS (FRP) SEEGMEEMREE . InlE J7 T
BN TR, TESEZRMR IR A TR CE S R T .
iBiZE4. JERMEL. LS4, AR R L%
BB BE R M % W IR o A v A R F R
CEP I

2.1.2. By stk

Bt R R TR R R HI etk v [ g
SULRE, HRAMMIE A 2 2. X et 1R
ek g, JFah TSR RR IR . B,
HEMRRELRECEMSEEA, BB 5E iy
AR AR ORBREEEH L B RIRCK BRI AT BB TT
IS TR KD

TEENEEEOR SR, IR, RFREM RS, HHEE
F G0 S5 DU A 1A JE AR AT 5 FH SR SR B o g 3 1]

Bridge name Main span (m) Country Date of construction
Cable-stayed bridge

Russky Island Bridge 1104 Russia 2012
Shanghai-Nantong Yangtze River Bridge 1092 China Under construction
Su Tong Yangtze River Highway Bridge 1088 China 2008

Stonecu tters Bridge 1018 China 2009

Wuhan Qingshan Yangtze River Bridge 938 China 2019

Edong Yangtze River Bridge 926 China 2010

Jiayu Yangtze River Highway Bridge 920 China Under construction
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Bridge name Main span (m) Country Date of construction
Tatara Bridge 890 Japan 1999
Normandy Bridge 856 France 1995
Chizhou Yangtze River Bridge 828 China Under construction
Suspension bridge
Akashi Kaikyo Bridge 1991 Japan 1998
Liuheng Link Shuangyumen Bridge 1756 China Under construction
Yangsigang Yangtze River Bridge 1700 China Under construction
Humen Second Bridge Nizhou Waterway Bridge 1688 China 2019
Shenzhong Link Linding Sea Bridge 1666 China Under construction
Xihoumen Bridge 1650 China 2009
Great Belt Bridge 1624 Denmark 1998
Izmit Bridge 1550 Turkey 2016
Gwangyang Bridge 1545 Korea 2012
Runyang Bridge 1490 China 2005
Arch bridge
Chaotianmen Yangtze River Bridge 552 China 2009
Lupu Bridge 550 China 2003
Hejiang Yangtze River Bridge 530 China 2013
Zigui Yangtze River Bridge 519 China Under construction
New River Gorge Bridge 518 America 1977
Bayonne Bridge 504 America 1931
Sydney Harbour Bridge 503 Australia 1932
Waushan Yangtze River Bridge 492 China 2004
Chenab Bridge 480 India 2010
Mingzhou Bridge 450 China 2011
Girder bridge
Shibanpo Yangtze River Bridge 330 China 2006
Stolmasundet Bridge 301 Norway 1998
Raftsundet Bridge 298 Norway 1998
The first Beipan River Bridge 290 China 2013
Sandsfjord Bridge 290 Norway 2015
Paraguay River Bridge 270 Paraguay 1979
Humen Bridge Auxiliary Channel Bridge 270 China 1997
Su Tong Bridge Auxiliary Channel Bridge 268 China 2008
Red River Bridge 265 China 2002
Ningde Xiabaishi Bridge 260 China 2003
Sea-crossing long bridge
Hong Kong-Zhuhai-Macao Bridge 50 China 2018
Hangzhou Bay Bridge 36 China 2008
Jiaozhou Bay Bridge 354 China 2011
East Sea Bridge 325 China 2005
King Fahd Causeway 25 Bahrain 1986
Zhoushan Continental Island Project 25 China 2009
Shenzhen-Zhongshan Bridge 24 China Under construction
Chesapeake Bay Bridge 19.7 America 1964
Great Belt Bridge 17.5 Denmark 1997
Oresund Bridge 16 Denmark 2000
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IES G By s (DEMD. miz#udE 4.
Te NHLES S B A A B SR U B IR Kb g . BN
DIRES Z5 % SR> A/ R 2 il b YA Ve €/ RS s
BN TREEMERTH RSO, IR ek g m =4k
(3D) Brit SRt mt T & .

[FIRE, MRRMBOF BB AR e, IEfENEVF
D BTHE 2R TYERERI BT T ik A e . RERTT ik AR
REIATEE, Ry A T8 (R 7 e R T
BRI AN 25 A Iy 2. H AT ERRR TRk
CUEESZEEZR G . MR ARSI Al — R Ao ST i
S CEWie s, CMATEEE T A3 A TS
g i H,  DARTRESE R R R g Sl 0 AT RE SR AT H AT
B4 T A I . Yot e 5 77 ik BE D IO 2 1 1
Hh R AR IR [ B A T BE[9-11]

FEMFRURNEE AR R 5T, A B T RR I O B4R 25 2R
PRI TT, JEARWTOET IR R A Mk R R A5 .
FE, VD RMF A (R, . RIS R

Mo HoEah b, BER TEH T R . A
FEEFAVEA Y, Eean B I BRALAIS) /7 BE S i RHRL
W21 MR R RN R BRI 20L&
FANE R (D, FETFiXebmt, o E TR
WER TIRRIERI . R AR & R H AW
B, XA AR T AR HEE . RHIERIE R
ME R AR IARMF RN S5 R 44 2R

Mr¥s. 3R R PRI RS GOk 45 M)
PR IEFERASWT I R AN BT [13,14]. BFFE N A ESE T
FELE300 m DL _E R RIS . RIS RN - VR L A
RGBT EOR, FRHE 1 o B AR A AT [R] 1 [E]
R R AV TR 45 . IR R C s B
TR o AN 8 T2 1 IR R T B T = & My, TR,
WA N RIEAEWT R = ENTRMT . et 4R-TREE L4
BRARA R RAR R A . SRR AEE R
GUPBREE . FFan AR Re K R iR &, FRARCE
BF R A B2 TE 25 iy 9 5.0 4 11 vy 52 5 ik A 28 11~ 47 4K 22

(c)

E1. . (a) BARMAS3IHBHAES MR R OREIITRY ; (b) /R ENFT S

RN«

RN THETTRMD : (o) WIRH (hIE - B R4



RRRL AL I RGNS RN 4 “ I o
Fhgin] S BN RS REEE U AR
JU AT BERDAN SR B SN SIS B N, A
3 RPN B SR 1 R A sk AR SRR 45 K4 U7 1
WEFEN G WP A H T 5 TR AR AT R K TR 7% R 7 &5 A
Aty BN EARRSLEE A KRN R R A
DUHFEAL . RBY G b S SR 55 [ 4 S5 M R e F il . T
HIMEE R AL “oo” PN E LRI 55
WA SRR SRR R B BT HOR

B3 IR I FRAR T 9% SR A HIEOR Y B B K
e WEFEN G TR i 7 5 4R A 4 3D B 73 AT R
SR EEM R RRER T EHR L. X
PRMEHAEVEN IR [15] #5545 i J AT RE BT
RCTHENB[16]. 2 mi-P AR/ AR-T- A2 BEN LI = i N 73 BT
RESLBiI% A S TR RE MM MR LT D7 ik TN
EHER T B AR KB B AR AN BAT B AR AU
BRI WA [17]. IR EETT9, BTN BATE )
TR A R MTIRRERE . BRI ZEARAECE AR
BT R R BEARNR R, DREE TR DI RESE BT 22 4.
FUAT, o M2 B 2 0 9% 15 AR IE 58 1EAE DA B R 3R 9K 28 )
2 REW G RATT R E.

FEMFRAT REARGUK, S PR AR A
A HEAS T E RS R, AR EIIRE. THRRE. 1T
ST R AE DT I DL E AN AR (R2) [18].
FUE BRI (BIM) HARE e st A5 B ALK 1A
MTBL CRAERSNRI S EEM, I HARS
TR O A TR IE ST, Ak, it
TR TR B . [WIRT, ®FFC N SUE R BIM £,

R2 PEE TR S B RTE (CAD) FIFGE T it

1249

ARG EWISL/IGHISL (VR/AR) HARML G, KA
MTIr & miedt. 5ok, EREBS IR, 2
T BIM HE B & B Bt IS R

2.1.3. i THA

e [ A A (R SR A T & S M R 1 it % 1 B
R, BEE H K A7 R AR T A T3
Fhs AT Mt T4 A IE R g o M R 2 8w A
Jiti T2 4 K2 B B . B b KPR &A= g
A BERE[19-22].

TERE MR Tt TR e e 45 7T, AR N R R T
TR MR EEUE e A . TR R IR AR T
R I 25 it T R S5 AR 5 i B P it TR R . TR
TSR KT B (K6 my 6 m). e
JE T A (RET12 . SETHERLE R % (<1/42 000D
WM e K R IR THEE (7.5 m-min') Cik#| 1 EHER
B4k . E R 5200 325 20 L OE SERR
TR RINH .

TE T Js THAR 2477w, W N SR T 4%
PR AR A P 2 TR AR R AL T S R R
Ry BB RERGEHA, F L UTHC L T B2 i T4
AR NAE SRR et TR DA S A5 3 m AL i
Wl TRAHEEANEBEA A M R R 5t TH AR, o
FN GG A R T ENL. 2P0 B L.
AR AT I N A W W S IR 0 R S
P SR B LI B RE ) (900 t) FIHAE A TR (%
PRKJEN198 m, HARE R N22400 ) ¥IAE] T E RS
Sk

Type Typical software Features
Design analysis and construction QJX, GQJS, PRBP, BINAS, Functions: mainly for tie bar elements; structures’ overall calculation, analysis, checking
control Dr. Bridge calculation, and construction control, etc.

Analysis of bridge spatial effects There is no market-recognized
special software.

CAD-aided design Bridge Designer

BridgeMaster

Professional disaster prevention Numerical Wind Tunnel

and reduction

Accuracy and efficiency: compared with foreign software, the error is within 2%, and
the efficiency of calculation and analysis is similar. Application: widely used in China.
Function: spatial stress analysis, crack analysis, fatigue analysis, etc. of key components.
Application: other general finite-element software used in foreign countries, such as
Ansys, Abaqus.

Function: rapid drawing of two-dimensional (2D) design drawings of skew curve
bridges, interchanges, conventional medium and small bridges, etc.

Application: good compatibility with domestic norms and a high degree integration with
actual projects; substantial market share in China.

Function: reference including research achievement, advanced in terms of theory.
Application: wind resistance, earthquake resistance, ship collision prevention, etc. for

bridges.
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TEB R 1G5 AW R #5771, WA AWK
T R RS R ORI B R B AR A R B R
HAR; Wk TH-TEH A S =5 KRR L&
TR, I B TR B4R TR
FIPATN L R (PPWS) 3ER F4i 38R A

FERLYIIE CHOR K4 T71H, AN RAER 7R
HEEEPHE R, PSR, AR SR A R A
MR BRI TR AR . A R Shve B 4t Tk i
WHT RIS BT R KM RS S A28 5 7445 m,
YRS RETCHE [E AR K (210 m) [23]. Bk E 22 Ht 1l 6,
RS LR T BB =S ARk T2, AE
Wk SR IETH#30.8 m*-h . SRR fNEE B AL 5k
AW EAR T TR E AR ) 17552 mo 7EHLM %4k
i TIEJ T, PRAER BCRIAL R T 2217 300 t, Bf
FNGIEHEH T Bk, KB ML &
HILF] 72800 to [FINHFFEN R R T RKIEAL 4 % 5
Bl CBCRE 9420 t, SR 9202 m) S5t T4 .
BEAh, HE i T A ARTEAT Ml 11 S FH A R b 3

TEMF R BRI TH AR 537w, R Il B H AR
AR REARIUE. KEARMNENE. TR msaiE s+
(PHC) EHE. WEE A, KEBEH R, KAV
FERl R B SRR R S TR . BRI
HAFETAEN . BUESTAEEE. B5HL. TREELBIREMT. XX
BN AE N IR T 4% . LR AT I RE D (¢
A7 m, HEK100 mLL E. FE600t) D& T EAMK
P (¢ N2.5m, FEEK80m. FE100t) [24].

TEMF R EEBERAR T, kA it T 357 AR AE s &
&, BINAKPFWIEARBIE S . 7545 MM 22 2% U7 T,
TR IS REARFTHE . K & FURAR TIPS . T XA 3
MmO SE M. T EZE, FrE R RA T K
oL AL 22 e AR, LG TR B L 8 T2 /N 1 B T AP 3
M7 28 G2 KT BT AN 7 2 L /KO8 ARG K B
AR BE VL DL SR F R AL 3R A7 Pl VR ok E 2 B0 . M
EREE R BT B AR T B S A, N
THOE AR EN R, RN R R TR 3R R
B A NS e BRI  B g D it x) E
A I T4

FENE LA HI AR TT I, SN “AT-N 17 X
R b, BN RSN RS SR T L
i, RIS BIEA T — i F T AR M 5L o3 Bt T ) 38
WA I iE—— 0 B B o N IR [25]. Ib4b,
RN RS T —Fhist it g AT N A e 2 4

AR LTI G TE . XORKSE R T K e R A i T
FEHRSRL . H AT LN R IEAET R — M. AT
B fa At RZE I AF D RE N — 1A R it 4%
Hl ARG, 2T MZ MR REAL (5 BT T HIHOR IE
BRI TER R

2.1.4. FFFHEAR

PEEEE PR B A R, P EERFRE IR I
D APl 5T T S TR K2 [26,27].

FERFRTT I, ST DRI vEIRy oA . DA IEtE
TR AP TT i o

FEME AR, JEKR G L 2252 0 e EkoE s
ARG RV MBS — R 5% ks A I
i GBI N . BEFUN SUEHIER T R S [ R R
ENfE SIS . ML IR RO L R S — R
B9 REBLH, HE 72T XA TUARICEF PR RIA Tk B
RIS A o K Py AR CL 2238 T 454 22 4 il &
Gt RGUERRMEARH R

FERLMEARTT I, BFTEN AR T MR IR B 1 Todi
FrI . B S5 KT SEI5 57 R EURI . /K T BESERE RS I
TERBARDTR . L sl g 55 f I 5 R DL e 4 22
MHLEE A WFRATIN 42 55— R BRI e A o Gl 2he 25
PSR S I e AR A U5 N RN 87 N ¥ el
I JC AN 7 17 F A%

FEVEAS BT, BTN R TR R L6 o
SE 55 TR BRI A 45 b AR 25 5 MR R BACIR L PP RE T7
%, VEIRARG R PRl SR T DI RER 45 R
VG R U8 ST H ) AR 38 G R O BRI P8 O 15 PRt
TEETWRRAB VG . T AR VAL A& R PPl ) 25
BV . PP AR AT SRR A A R R

FEINE BT, W EF4E =2 G FPRV IR SRS 770
[#9] 55 38 77 v AR T2 CLgN T M R 4R e A
i (D REHEOR ., R AN 5 AR 15 2 PRIE
K. [RINF, WFFUN Gk H BN 1 ET R IR IE AR R R
PHEPITHAR . BOVEERPFRIR . 42 5E
AR RENL,  AEAGRIHF R ORI e sl IR A2 0
RIS

AR BEFRITH, (5 EIRESCR Rgpdsr, LA
PRI ME R Har, M T RUE
AR, AE R 2 F it T SCPE . BRI e
Bl . FRAPEE AL T 5 A B i A A Rk
AT R, R RT DR LA T b Bk sk, A ITT o DR A5 8



BN UL NI IR AN S P/ R T S

2.2 AFAE T ]

H BRI 404K, [E AR 22 AR J7 A 1
MEIE R . BRI, 5RIAE AR, HEFR TR AE Y
AN B AR AT AR — SE (0] AT JE o — LS LAl ER I A
L S AR v T . T L, i RS AL R R A
ms o ikt (5 BRI B P A R — g mE, B
F A5 R AR IR, PO FR R, X L]
R — sz AR EM R K R R, BRI LN
F [4,28]:

(1D MBHEEAR . FESeit bR B AT S D7 T, R
A SRAEIE B T [ 5K o o Ptk RE VR e P RL BT FE 475 Ak
TR B CHPAELA [ A= D, Hos PR Re A 19 7)
ZVERE TR AR AR T E AN K. 5P E M, RN
MR B SRS BROME IS R AN ik A1 T T S A A L
Kz, mH, EFmkfs. KRAEFRPAERICZ S 4
(SMA)D 7= ATy s 2 1 o

(2) Bhgil. PIETERERELS . RUBEMET . &
BB A DL B B 20 R = A PR 55 5 T R 5 F0
IS FH V& 5 T8 2R .

(3) Jiti o H [ Byt T AR = AR BEAS = Hojt T
WA PEREAN AT SE P AR AR iy o B REAG T LR AR 2%
WA R R . il 15 AR Mt e AR 4 1

(4 FPEHEMH., NFRPSEENMEE, WA
KR 5344 SHPIRESTEEIR 5. RS54
IR . BB AR R 555 AT SR AR AN KAk

o, MR TREIRAE B, dlE. M. EEUAE
PO AT G B Z A% O HR 53 &I, ShZ 08
AR R RE] T o EAFR TR — B kR, S
MR TR P Se 4 IR OAS: . H AT, FRATTBR T 2A
METE R B AR LRI ZERE, B RAZIN R B R E AL S A
REW . MG, HL AR N 7 AR —
FRAIARERA [l 1, HAR G R

(DBHRR . QIR RBERAAER NHETIAY —
Re AN AR EE SR RE ST AL . BUA MR R N
FEAP BRI FAAS 2 LS A ] i e 7040 5 R e e ) s 47
ZIbVERE

(2) W54, H E B = e MR &, Sk
Z PSS A . H AT A LE P R —— A
R T G AT SE A AN Z AR, B A AR T AT
BT
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(3) MU . BEAS A FE i BT AL ) A 7 A il
A G K FE AT R E S . [N, BHTECR
S L A e bk = LRI BE R 9™ EE

(4) BIRN . KRR A AL KT A 2
e S M A1) 37 352 A N2 FH B 7 A I o BT AR 18 7 e Ak
AP, A5 T 5 Ak DL R I BR #1777 b 55 42
Ko

i ] PR )T e MR TR A O B R K
Je&, TRtk — 2P 1 H A E AR TR S = A
OFARX PR ik, FRATLZR Ak B0 FUbr B A By
mo AMERT— R b A AU FERINLAE, LRt RHE IR
Rz s R, BT AR AL, AARAS B3R b gt
BRI BT BE

3. MRIIERERAVEBES PR

JISRER, TREMPLRELRME -3 EF
K, EWHFT R U R 1kh
ML TR K R AE 1B S i b

BRI E TR BEE B
KV M FE W IR R 55— R 91 B 5OK R AR 1)
P, Mrida@w i sRIKIREERS . 28T, ARRMrRaEt vk
T2 e v R R RO K ol ) B R B B TE L R L RS 4
Jo X RIS TR RIS N 2, MRS TE
AL RBA ARG R, 11 H, FRATDAERE R 2 f R
ZRER— R FRIW A, EFRNFEZ PR E. R
PAF A5 ar A BR A SR A b, SRR MY TR B iy
PR 24, AU ARATTRE. V5 28T a) EEAETEL
AR A e o

BN RAEE TR . BAE2017HEFK,
A BEM R S BL83.25 /5, Rt A —. BLHA
M 3% I ESE N2 vh 5, Pilih 220254 o [E A By
PR BCE I 10077 . [HEF, HFHRR <R
FRA AT AL, KRB 0] B 2 Ok 22
EHEWBaHEN 2. Bar, PEEH SIS AT T
(K2, S EAEMFRZOER/12, HSEIX— )
e R e KT o REZ B RRMEE TAEX 5
FRAPHIRSE TR 2K

AR B R AL . R 2 KR IR
R R A R R AR Rk, MRR TR R RN
P BB ” (can be built) 1] “ BELE I GEE FLLF ” (can
be built and managed well) #4F, IX 5 it L )5 &= F145 B
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. r#r#*#+ﬁ+ﬂ*—¢—*“d
60

40 —i— Number of bridges —e— Number of dangerous bridges

Quantity (x10%)

20
—8—0—0o—9o oo o o

2009 2010 2011 2012 2013 2014 2015 2016 2017
Year

B2, ikt EM R CEED Kfahradl (e RIEBUIR.

FRESE T E BRI, MR TRR R K R A 20 LA
IR, BEREUCE. S SENES, P EVR R
RN TR & A8 I H ARGk B = .

S, AR MR GE TRR P b SR A R AR i 2
B Al THEAR . FRPHEOR . B s /R, 2R
PLanfarigs 2 i B ot . YU ST A AR A K. W
s, ARETR. KEBUIRE R U +E 7244
Fh A 2 R T e 1) =R Pk ko R 32 Pl R K AR
A7 ik R 2 e 75 BT REAS P B R AT U

HAl, #Hr—fRE el g R IEE M, 4Fk
Bl g £ HE R & BB kR H—H~
HREBEAR AR ANLAEE T, HEEgmm ik
TR AR . PR FEEOR AR, R
. AE S TREFEPAREE LK R I B R . DR,
TEHT R i AP b B R, FRATT ST AR
L&, SCIMF R @R FR HAR 53— RUE B AR 2
RS, (REMZE R A R 2, At “5
AR TR Bk

RSB TRE” MEEREIT AN BRI
(intelligent bridge). “FREMTR” 1)k FE KRH& 5 E 5K 5
W& 8 AL ANV R E RS, AR TR LR R ETT
] o [F) k2 R s il R UL 52 1o 3L PR 8 KA ) S % b [
SEEL “MREaRE” ) H R

4 MR IIEN K RELER

4.1. “HREMFR” HE X

FAT, “REBEMFR” TCrbInE . ik B, “f
REMT L HIARZ D MR BN IR BRI R REAL . PRI,
“EREMTR HES SRR

(1D Mr@d MR EoR . 1K “HREMFR” 1T
$2, BB RAL BRI R S E MR HOR A BE

AR TIERI LR R B ERAMIR ARSI, W
PR TR RE BRI SR A Z K.

(2) BRI, FEMRE R, E L HA
MR H BT AHLHE B2k 5 7 2 e
. B, MRREE BEM B ATTHE BIEIEN SR . Bl
gi—BE BAR R LOY “ RN RO AT SE A HE 52
FF, MR REAL B g LA

(3) BRI . XM MR R WA TRI 7] R
BURN LB LR . B BEA BN e HENF SR AL Y
B HEMF R EARTEH A2t — 25K

BRI, SESGMRMLL, “BRmR” AfA=13%
KRAE—r kA (F R fetl. o, Plfbh
B MIFR I PR T S B AR R, LB T MRR
ih I AE IR e R BEARMEAL ;5 B R
ANFRY A R A5 B TE,  SEIL T MRS AT i I
BN T A R REA M R N TR e A
ST BER ARG, AT XS AN A SEE N
BT M R e AN R4 A

B, CEREMFR” IR R TR ZLLLPIAS 32 BT Y
RIEMAR T S DI HRBOREE, RIMEE R LR
S RHEE . MR BRI SR ARBOR S .
HAE R A BRI P RS B BORE S, "L
N REA AR RN R B AN 18 VR LR & 26 . 25—
A7 I bR AR 7 b R ZH S BN B R R RV
W, ARSI R BENTRE” RIS EENLE], AT
it RUFHUR I EL, R R BORBENS 515 TR ™k
It — AR BE (R REL A -

B2, CRBEMTR” RRAEMTR ML BE T O KR 2
fiti_ £, A BB EE IR el (5 Bl
g, - DEE N TR AES R B BOR BT i — A%
MR, W Redot. FEEdE. FeeE IR, Ll
MR TN A, =R, KA. B RER.

4.2. “HHREMR” IR EELD

“REBEMFR” BORRANRE VMR EATE K
JRR LA b, Bla KRB SR B R SE
AN LA e 55 Se BEROR I BT — AU S A 7R 37
TR BN HORBES SCOUMF 3L TRE 477 i Ji 39
0 ARG R PR i LAY B B i L, RSB
ik filig. L. EEMIRPENREMR IES
I, BRI BORBENS MRA LA R A
B AR QAN Al 8] P RS B R, R REAT L



DL BEAC BRI 57, DRI, “ R REMFR” (i id R fie
BEREREMR AT AT, (RN BRSNS B3
FRORIKIERE, DLEAREEN BRI BORSZHA AL
ZER

“RBEMTR” MR SEI SASFPYESE . B REMTR” A
SR “ R REBAR L G R VORI TR R 7, T
W RAEE BEACRORAR 3 T A 5. 75 2N
FORL B AME B AR AURE AN e A R, HEsh &
((EETEE N (S W ] i o

FAT, MR oy — R &Y, X
CBH T R — Ft 2 TR, FF RO ok A ] RN =5
R —FpJr e T MBRAEN RN KE
2L B R A RS RO E A Rk, kAT
BT R BUA BHEAAR R PO R BRI
AR FEA BRI BORFEAAS AN 22 77l A5 A R A 45 7
MR e et R BB RIS ML I TR AR
FRATT 0 Z5URE) 3 UL Wy [R) AN 3L 22 D9 Bt i) — R M B B
RIEZR” (bridge ecology) i, XFEMBIAR. 1 &,
BLH =T AT

(1) PbAb, 5B B B AL ST THI R R ST G
HWANFREAR

(2) LKA AR R AP 6

(3) PR “HREMR” 2L FE A EE i .

I8 LRy, BAT AT LR B SR = SRRt
FASCRIE ., AT LLSEEL T A, JF AT DL i
— AL EERIRT . T B BUET. A AT YRR IE IR
(R TR

4.3. “HBEMFR” R REEN

NSEBIMF R AL, BATAT AR AR B Sty
Btk AR B BER ] =20 il o DhikmeR A BT« 8 fe
MRGE” BHOH RIS, AT B R m R fE
SACREREA KT IEQ R =N NTTIR, fERFR R
BERFRPHAR R G P E/E. QUL T, A
5 EIT R fn T A

43,1 JBF “RERENFR B AR
BT ERR LR Bl i, BT
R ARAI A TR RO A, RN R0
WU B RG TR B, BRATT BLSERE H A
WS 5 7B AR 5 6 0 B PE Pl R
DL BEHRR” MR o EHFR2025” R
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R r M 2 TR SR DR 10~204F 1 100 J2 A4 R T MK
PRI SR TIUZ BETE S T Ay b — 1P St 0 S
RO RIDER ROV A AL ettt L. &
T~ OB B AR S A . 2RO RIRL S B
e B B IE TR S &7 MR B REAL B TR EOR
R MR R BRI R R o 57
=ATH . 0 H, IEEIERRTAT. SRR EIR. RSt
TS A TR VAT R29 AT H (EI3). il Hr ik i
BMFRPEOR S BHC . PR KREE AN = T S
— B BBRIIR R G, OO0 E T Hr R et i
THEEROR SR . B FREOR S #% . Bt
WIS —RUBAR G dhsh, FRATSIn R A
NI FCIE AT BN, 4T3E DU kAl 5840 Rl
ANZR @ R IE I B 4 W BE B UFT AR 2R, SRTTH R 2
AT AT AL AL E

FAT, “RAEMTRE” Cs) oy B A2 i s A
BUHARIUH , & o A2 08 & vk B eI R It 7t 1
B, ke 7 EARR B AEMTRE” B R T H 7T TAR
IR RBR S, F5Sk TR FCIEA . RIS, 4% 8 E SR
FORTBUR, o A2 8 2 B B IEAE RN A e — A LAl
B BB T BUR SRV ET 0 H A

432 B “HRENTR” WIS &

DAFE 8 HA 1) i) A 5 R BB B ARG ST B
PG AP ARG TR RATE R QIHT R R
EAY. Bk, JEBFEGSCES TR, B E XA
FOUH- PG, MU w07k e e

R, BERRBEMSEZE 2y s A
AW AER LR T« AR % E K LA
Foy” (LURFRIFR “ho”) X—muTra. X2EEN
O BRI M e — () [ K A R B AR TS kAL P
Go 1ZH O BTS2 Bl S K E S LR T
K, HEBHFF S MR AR SE A, KRR SR R 5 6
BEEEAY . MR T A O 4 2 A 5 A U
RS VPG IX DY KR JE 7 55 R g, S 58 AP
e, ek E bR A AE S 2SR, AR Ak B R R
EIIRS, LA TR E M B it 7 L i R e 5 )
FGIHT RE

HAT, iZd0CiFihias . R E R HAR 8
G IIFSCER, ok Bl 7 AR B R R 4k
G, LTI S AR T R AR LN, 7
oy RAFRHSAE =R e sh e, JERCh “ 8 Rg
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Support major Ensure the safety of Realize the dream of
Demand ; . .
national strategy huge bridges strong bridge country
| More complicated construction condition |
| Green, efficiency, energy saving, and environmental protection |
Problem - -
chain | Improving safety and extend life |
| Integration of construction and maintenance |
| Informatization and intellectualization |
’ Bridge intelligent Bridge intelligent Platform for integration
Innovation . . .
chain construction technology management technology of bridge construction
and equipment and equipment and maintenance
* Long-life and performance-based bridge design
» © | * Bridge intelligent design method based on automated design concept
[ ‘g * Information mining in the whole process of bridge construction and
o maintenance based on big data
S =10 Bridge intelligent design analysis software under multi-technology integration
EQ |- Bridge high-performance steel
€5 . b . .
gc|* Bridge intelligent concrete material
Project = '§ « Intelligent manufacturing plant for bridge prefabricated component
arrangement g =
« Bridge high-performance steel industrialization demonstration for bridge
S c intelligent monitoring, detection, evaluation, and management technology and
528 equipment
% - Bridge construction and maintenance integration platform based on big data
= 2 and BIM technology
2 g + National-level bridge monitoring evaluation and maintenance integrated
2g management platform

3. “ F AR

e AR SEREF & - Pl AR R S A

HIRra.

4.3.3. GENTHT AR b o [F] G E AL

ST o [ R A R AN SR AP A AE (R R A
IWIEA . P AL S A EALEAS 7855 |
R A IR B E AR L R BEMRGRE” B AT AR
KT TR VR 75 B G A5 I, FRATTA DB I B YR
BHTHLA .

W ERTR, RS S E R RS P
G VL “RIFHL . B EA AT R AL
BRI, FRATAE O EE E S A Fng mAR . RHE
W5t BT LA B A 3% FH R DG A Y ] S RIAT b o s 6 =5
AR AP EEAR A G TR A BhAl, RATE BB E K
KM L@ BT — R R G- &7, R “Hr
PV AR BN S B (4D DURBCE = )2 IR
b AT B . B [F AT LR DLEIRT KR ) LE 75 3R
FAH G 7 B SL R R 25 R 2, B T4 Br A, @it

BRI %

BA LR 06 RIX & B R a8 AT A2 3l
Flai R o (RIS, B IE) BT B 2 7 2 Bt 2 T8] g Sk —
PP AR E M AER R IXEE, W EGEH ALK 55
WP BB A2

FEAR R — BN T8], LW 5] QBT ATL K 3 2 e e A
FEAAHE BT 1) 7 b B E BT ) AR R A
AFRIF— AR AL B R BT & 7 A1 LU 1) 77l P 4 Bt 5
BB BB N4 00 W B R G5 ik
BEERHEL 7. NSNS SR “B R RE” kR,
O E gt 28 mefb KR IT e 1 2 Wi R RHIE A LA
5 H AF 7%

5. 244

BRI R40 2K, FER TRECEN T-%H
T AN QTR I R IIE # . AT T 3 AT AR
R R T R EA E bR g, i H,
B T MR TREUE N ANBOR L5, fE T 5



; National Collaborative National/industry key
Key enterprises -
/re;,earch ,i)nstitutes engineering innovation ngl kn_(t)_wn laboratories and
research center| | platform universities technology centers

L+

Bridge technology innovation strategic alliance

L+

g g » Research team for theory and method of bridge structure

LQ * Research team for theory and method of bridge disaster prevention and reduction
S § * Research team for assessment and long-term performance evolution analysis for

§ s bridge structure

2 2 * Research team for information mining in the whole process of bridge construction
x o and maintenance

“China’s Bridge 2025” technology plan key special
“intelligent bridge”
Group 1: intelligent construction technology and equipment
Group 2: intelligent management technology and equipment
Group 3: intelligent platform for bridge construction and
maintenance

o * Research team for bridge high-performance green and intelligent materials
£ c » Research team for bridge green intelligent construction technology and equipment
% g § * Research team for bridge 3D printing technology and equipment
ﬁ € 5| | * Research team for bridge assessment diagnosis and warning technology and

6 8 £|| equipment

§ § § * Research team for bridge intelligent life extension and security technology
& * Research team for integration of bridge construction and maintenance technology

and software platform

L+

Industrialization demonstration base

* Industrial demonstration for bridge high-performance and intelligent materials

* Industrialization demonstration for bridge green, efficient and intelligent construction technology
* Industrialization demonstration for bridge green, efficient and intelligent construction equipment

* Industrialization demonstration for bridge intelligent and management technology and equipment
* Industrialization demonstration for bridge construction and maintenance integration platform

E4. b EMA LR QU IR A T R
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RTHZRE, WS T EEHFRAF R ENATT . XL
JSCRIE A P R DR A Jl A T S S i [ B T e S )
fie SR, HARIEEZKALL, o EMZE LA — 5 ]
AT . R EMFR LA BT G T ANIRAE
KRBT SR 25 FH R GU R Z A D BOR, Tl — R IR
JZ& U B A BE AL ) )

Hh MR AR H AT s B R R s LA . BUORAR 5%
HUBFIHANIE, 7ERFK10~204, FIEBFFE TR
R B NGET . S RANTH 2 1 B LA LIE ] . D58 sl
58 1] o ER RO R e A DR R TR SR 1) 2 G A P 7 i
DA SR 0 [ A8 1) =K g S2AE 55, R B A
WA EIX LB, FFHEAT R, DASEE “ 8 RE
MR BRI “ W B G Al s R 7

A, P ER STV BEALEOAR . kAR R AL AL
RIRET G0 IR, Kb ERTRETZO08 B
CRBEMTE” NHFIER) AR, XAy
BEMR MR — K ER
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