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Fig.1 Calculation diagram of a single-span simply supported

beam
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Fig.2 Bending moment diagram of the simply supported

beam under a concentrated load or a virtual unit force
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Fig.3 Deflection surface of the single-span simply support-

ed beam
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Fig.4 Bending moment diagrams of the damaged simply sup-

ported beam (unit:mm)
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Fig.5 Domain of integration of deflection surface formula of

the damaged simply supported beam (unit:m)
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Fig.6 Difference of deflection surfaces of the simply support-

ed beam (analytical form)
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Fig.7 Beam segment layout and measurement points of the

single-span simply supported beam

XFHE IR 7 1 8 AT UL, S B i 2 — 2 1K 8
i 17 A e 1) o7 AT 6 T AR AR (0.5, 0.5) 4, 55 fige br ik
0 285 SR AR [, U BT SR 408 32 R I 3 /s 5% 1 T 119
AT

2 EHZERVEREHEE

XFF A 2% WA R 2, BT RLCR 1.3 i ik
1) 6 5 4 A A 22 il % i T, AR Y SR R A R T AR 4L
ST M G bR DI 3 AR A TR R R I A R
RYCULIEL9) , BIF 5% 158 32 1 1 2 458 405 8 A2 19 T A 1

ZAE R LS M B A K E R 2 m VR
P SR 4y 22 A BB (BT ) A 21 A4S0 A5, o
K P=200 NV & W S ARK B 8o 0 ) o 1 A5
J92.75 GPa, % 1 200 kg/m”*, #% 1 JLAT R~ L
55 3 IR F 4 o B 1R B 405 RORUH A5 S T
£ F[0.3,0.4] mAI[1.6,1.7] m X8, #1552 B (4
I ) Y PR AR AR 2500, il ad g FR OB B
5 R AL 0 T 1) 45 AR TR e R A e R B O A 2
T 22 ] B B A 2%, Wi 10 iR ol RO R
T SR B 0 3 S U A0 T 00, B8 i T 25 1 0 A7

BeEZE / mm

(a) Z4EAL
(a) 3D view

$2FE /107 mm

210 221.00
18 198.90
1.6 176.80
1.4 154.70
1.2 132.60
1.0 110.50
0.8 88.40
0.6 66.30
0.4 44.20
0.2 : 22.10
0 0

0 020406081.012141.61820
FEALE / m
(b) FHELME
(b) Contour view
8 i S it B 2 il T 22 CRE PR 0

Fig.8 Difference of deflection surfaces of the simply sup-

ma S E /m

ported beam (matrix form)
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Fig.9 Finite element model of the superstructure of a two-

span variable cross-section continuous box girder bridge
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Fig.10 Difference of deflection surfaces of the variable

cross-section continuous box girder bridge
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Fig.11 Superstructure model of a variable cross-section con-

(c) Section at middle support

tinuous box girder bridge (unit:mm)
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Fig.12 Experiment of the variable cross-section continuous

box girder bridge model with the damage notch

A A T i 252 1 e B i T 25 IR 13 TR L I 2
A 50 B TR 2 A DA (B S IR AE 0.4 m AR BR At
L 0 i 5 AR 5553 V5 R %) 88 T P v R A
TR B S0, B e B sl T 2 W] DUAR 5 04 1Y
e AR A DR 5 45 1 AR R . 00 3 R B 1.6 m AR AR
A R BT R Y A, 156 B XU 1 1 A5 B T AR 4F 1
P o Z8% BT L AT 58 05 VAR b b g 67 T 3 F A



7 26 BB, A T I I A R E R TR AT SR TS L 45 3 R or 275

PEZ/10° mm
51.80
44.78
37.70
30.74
23.72
16.70
9.68
2.66
-4.36
-11.38
-18.40

(a) BEHH LA

(a) Single-damage scenario #1

PEZ/10° mm
108.50
93.80
79.10
64.40
49.70
35.00
20.30
5.60
-9.10
-23.80
-38.50

(b) BB LH2
(b) Single-damage senario #2

(b) MR T

(b) Double-damage scenario
Pl 13 7 i 1A 2 2652 60 S A A5 AR 8 ot v 2

Fig.13 Difference of deflection surfaces of the variable

cross-section continuous box girder bridge model
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