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kR s — R R E A R, Bk, BARTHRE
SERE REAL C BON B HT R e RS it «

MR [ AEBE R, R e A DT 2 A8 1 BE il 1 it 4= A= i J&]
MM B, AXRGRE 7R B e
T\ R REAGIS 4E AN R BE A T DB AE [ A 41 ) BB i 5
JRA G P ) LR, TF AR TR i R N 1 4R
JIR T A8 B AR R BE AL Y BB BT, SURRHZ AU )
AKRKJEHAHAT T RE.,

7 (Sustain-



2. BregitieR

B&IE i 1 — A R EA T R RUR P BEE ek, DUAR
R4, M TN RS E AP R 2, BRI
TSN, BUFREAT . S s RE AT A e B
AEE . B8 @G FE 12 BN T S R B I R A A
KABREBAR, W 7 RE M AR, X koo HodE it
1752 BRI (just-in-time, JIT) ALFE[15], M HEAT 4R
Fo FL, BRER BRI TR ER SIS BRI
B, DR S TR R 22 4, AR ZI U8 A% G i)
k. BRERIHIR SRR R B & R, 2
Hmah e RS BIEA BRI B AR A
WRERHT TREREIE M E N TR AR NI
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)T EE2.5 h [38]. PKIBL, 798 L BE A 1 v PR T e R (1
WAEZLR, ] LR B8 i 3 BVE R T 3 2ok P m i 1F
FERA WL . St (IR B 2 S BOR W] Tl ok UG A
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SEs UEAh, EAFIEZ AN TR Ak, Nl HE
PRI N = 2 5 2 WY — 0 R ) B S A 1) R A0 S A2 0 ik
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bEE TV EARACE AR T, FUdb . =R, bx
HEALG . B ATt L Z T AR GE i N DR s 8 i 07 5,
7 A% 008 S A 1)) 2 I N FH [39-42]. St THoAR
PG AAMERR KBRS 7 A JTReAS, $m 1t TR, [F
W E ST 7 ARG . T EEAGH DOk, )15
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i R AR, DLRKBEE . R KR AR
s i A R TR A R i R T SR S kAR
H & 52 % I B i 12 el PR e At o7 Ximy “/b Ak B
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BRI TR AL S Jedb i TR & T i
HlLE L delo Ut L7 0, FrvEfb it TR, B bt T
EHAENAEAE B, B PRI R BT R, FERE
1N = P IS N s o S PSR 7 Nt e ey R B A
F R 2R e S B U 1 [44], B IAREE . MR, SR,
Blbk. A1, MBS SRR, Z4A . MEat
B, EBh o MBI, KA. mR. TR TR
i Ladig . BAfiE L2 —MERMIERS, L%
RNBAZER (B3, B EEiE X4 (smart construction
object, SCO) 1% gE it T.°F* & (smart construction plat-
form, SCP) [45]. SCO &% fejiti LA R IT, 5 &P
it TR CHREAE M. A I MEISEEZR) . Ed
Pem S oA, A SEER ), M BRI
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REALIE THUCRE 26 5 B REAL I L4276, SEHlE L5
JRRCHE . LA MECHUIRE . g FH T Bk
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IRBEIE . UUENERSIE, ek ep EACRYE SIS 68
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3.1. Bl TE

A LG T FE AV BEE ST VARRIE, B IRIARSE I T T
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SR MRTRE R E B T Tk —. Bil, BiikpiEn
B REA I T AR 2 A v T A b SRR RN S it
T 256 4 8 R A R0 it T35 2 R AL 5 5 T [54-57]. Hor,
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LI A7 BRA RIAE AL T3 i B BRI i T rh IR R T LS 24
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(D Geological prediction 2 Advance support3 Borehole charge
@) Ventilation & spoil disposal (5) Concrete spraying (&) Invert filling
(@ Reinforcement mesh installation @) Lining curing @Liging testing

(a)
B 5. PE P E TR A R A R B K R E B R L% () SHAEEFE (b).

A PR il LR A SR R . SRE I B
FFEDUAR Bl i B T R R et IS M 2t o 2 A 1
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BOAR, B B8 B AL AL e 88 R fff ol 412 4 g 3o 2 e 1 o o 1
Ji T8 JEMEES . WS n T4 8dE, B3Pk
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Intelligent operation and maintenance of transportation infrastructures

-

Four aspects
Intelligent detection/ Intelligent Intelligent Intelligent
monitoring management maintenance transformation
1
1
1
. Technical requirements T T == -

I
1 I
! Intelligent ; ; . ; i Intelligent maintenance |/
: detection/monitoring ::;ﬂggzmé?‘ior{:g:;?; e;r:lt eug?::nd Iieas:t;:m and transformation :
1 equipment g P Y 9 sy technology ]
1 I

Key issues

Intelligent sensing
and data acquisition

Environmentally and
friendly maintenance

Structural precision
reinforcement and
repair

Large sturctures
transformation and

synergy

-

A more sensitive, stable, interconnected, fast, and effective operation and maintenance system
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Landfill
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(2) Computer control system (ZenRobotics brain)
@) Industrial robot

(@) Recovered fractions
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Intelligent  Intelligent Intelligent Intelligent
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necessary intellectualizations.
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