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Bearing capacity calculation method
for corroded reinforced concrete beam of prototype member
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Abstract: To accurately evaluate the bending capacity of corroded reinforced concrete beam, we take three
corroded reinforced concrete beams of prototype members as research objects, carry out the bearing capacity test and
simulation analysis, and put forward a simplified calculation method for bearing capacity of corroded reinforced
concrete beam with modified code. By using this method, the average cross-section corrosion ratio of all the steel
bars in the same section can be converted from the corrosion ratio of one or several steel bars detected in the field,
which can be used to calculate the strength utilization coefficient of the corroded steel bars, and solve the problem of
inaccurate calculation of the bearing capacity when the cross-section corrosion ratio of the steel bar is greater
than 10%.

Keywords: prototype member; corroded reinforced concrete beam; bending capacity; cross-section corrosion

ratio; damaged plasticity model; generalized extreme value distribution

i TR BE LA R IR BSOS e rpr, 2 BIFR IR b K IR O T T R R o A TR OB TR R A
LA s A N R T, 2 5 2O R AE 4 1k, TSRO R 24 3 A J5m, BIAREAS B P fE
PO UL A D A B ik | YRR T SRR AR AL | 4791 5 ot I D/ R 79 45 TR B R
TS R F AR BT AR, 7™ Ak )l T 205 4 ) PEREIR L . SEBR T v TR - v A9 A9 45 1 B AT
AIIRABEZE e, (i T 2540 vh 22 LSRRG R 409 111 45 FIA SN, GBI I 1A PR B

s 2024-04-22
«HEME: BREEHLIT XA B (2022YFB2603000) ; B R £ EH LR F5H 5 KA B (2023YFB3711800)
EERN . XA (1984—), %, M+, ESHBIAF, KRFRIHEYFAEFL,



.46 - K oiE L A2

2025 %

AREAILAE B Tl B A 1 44 SO AR SR B N 44 SRR
WL 5 5 i o 7 T 5 2 36 1) B v A AU 5 8 A9 465 e
(R AN X5 5 e o G T 400 2 3 1 16 I g ], 5 ot
i1 44 S S B i B 1 U sV L R 2 3Ok, (H
R A3 575 Tl A 7 114 52 o 5 R AT R T R 5 ol 4 43 114
SREEVREE . Bl 55 o B9 A A A T 2 R K
Ho2 SR B B Mt B 2 3G K, SR, BIBRE
PRSI RE R I, 85 T A 1) SR R s L A PR
SR PR DL R AR PR AR A5 R RS B0 A Bl
B & JRh SRR AR AT

B b, X TN A IR B -3, HOE A
AR T B R R R B S SR
N BTN AR i N Y A LI 0 ve 7. 1/ I E R
iz 7 w32 P R BE T 200 B B R AL
FEAER IR AL T A7 e K AD 2 A, PRl i 4 6
Ao A PR S JH AN — 3 2 e R A A 400 2 R LI 11
ZH K S, Wk, AR & JTS 304—2019
(Kiz TR K T8 ST e I 5 1 AG H AR #i )
(TR REAE ) 2R FI T Y480 2 S8t B30 55 I B 79y 2 32
LR S], AN IE P Y AT 2R R 0 B P S R
TEZEN AR EE 32 ) 2= e BEALAT AR A, A
1T 5% B0 5 Vi R 25 A A 42 %) o 8 T 4 B A BT
VAL, SEBR TR o (] — a5 A5 1 347 48 4 2k %
g A A, L[] — 7T A 4 A 1) 0 2K A 55
FHOCHE, A T 258 i 43 B T B A B4 1 [ — #K
TR AL JT A A7 AR TR 0L 2 3 A e A T B B ik
PARFIREE RN 2 R

H R2= 0 4K A 5 TR R 28 4 M e R A A
TREWEFE, BT R U 5 553 BTN A R
FREE ST IR A B 25 B AR RS DL
AT ITAG 45 ol A9 7 TR B - 2 R 2K R b 1Y 7 Ak
AR, DIMESEP BT AR, AR,

ARSCUAE AN A IR E R oA BT X 4,
FRE AT BUE AU B iR 560 B 5% A 45 A 1Y O ik
SO IR RE | B TR B 1 B 45 1R 1k M A
BB e br, 48 A4 S bs TR
G R B + S BRI

1 FEGEE RN AR R B - R AR K8
1.1 RN

TR G2 16 AT VT 65 M b X 55 2 A =X v e S
5 IAF 4 B 118 0 77 T 6 = 2 0 R R A 1 3 3 AR
AT 1985 4F A2 7K (il L K A% Fof ff 28K 174
BRI, ™ E, Rz o gE, HAb
WRSF R 12 m, 81 m, & 0.65 m, Wz RS}
HFE0.7 m, 0.4 m, WS HRB335, H
HORHRI SZ P 9 AR ELAR 25 mm B4 2 AR B
20 mm BUA, TN 4 AR EHAS 8 mm AYF i HIAT
2 MREAE 25 mm SZIEMAG, B RSTIE 1,

¢ 10@250

S
} )

12 000

a) N[

$10@250

NN
1000 )
y

b)
E1 KRR (84 mm)
Fig.1 Size of test beam (unit: mm)

IR E e UG, ¥ BRI EE T B 325
FiPRBTEE, DL A R BT O S N A A, 3t
BRI PUR B RIES AW P F MG, &
TH 17~ 350 B2 (Y JoT 5 4 2% %253 501 O 18.33%
15. 30%#1 20. 57% ,

1.2 Jmzk ity %

HR AR B2 e 6% 7K 52 1) fe K7 315 1, 1R IR
& FOMZR T Fr T (R % 500 kN) |, 2238 AE
AL, T = i 38 0 I S 38 0E Tk
g2 3l wp S . 2 R N U SR ) 1 = 2 W A
FESCHE, — i B, Ry B R A B R T e s
W, RS AL AR B AR . 7 TR B T Bt 1Y 1 b BT
AUTRE T H YA A EIREE L N AR e, A B AL E K
B L 2,



F24

M HEME, 5. REMESIRA G RE L ERE AT EFE

.« 47 .

Bl
T .
+ ’
| 7S TRS O TYRY. TR 17
- | ) 23 \ 2 MAZT NAZ T MAZT
L (firsit2) [(hZ:23 )]
|| b
== B3 RBRHBiIHE
= Fig. 3 Displacement meter layout of test beam
+ ===
= SR R v
m__ 1.3 AEssR
a) B R RS A T AR A IR AR BEACAR L, SRR

b) IS A
B2 BRIZBEHNNTRHE
Fig.2 Strain gauge layout in span of concrete beam
TEIRYG TR 1 T iy S J38 Ak 43 il 12 2 S H 4r R
D S JRE A T, 70 % A 885 v 48 T Ak AR A 8
AV 3 RS AR IR, I A b RN 2 Y ke
mp S, WK 3,

3UAB RIS A BEAT (] B0 HT . BRI 3% 521
PERE R REOR, EBUR AR, 17, 2"k
IR BRI S B/, AT /N W4 A9 191 47
MR, KA BRI, 2 KR EE
TORBUERE, MBI, JE T AR,
3P 2 m AR RAETT G DL LI 4,
H RSB s IR BE v, N2 AP ARG 1)
ZUE TEREFEA/NT 0.1 mm, T 244% T8k
FIER, REETELRR, RTEEIE 7.0 mm /&
Ao BT, Bl A7 2 A, A 2 R
VLR A Bz [ E S IR e, HOET A
ZEEMS AL G, 0 Ay AR SR IE T, SRR R
BRI AE RO REBE AW ) B, YA
Ml Beit, 2448 G0 B M e, IR, REEYT
JEA SR AR 175, IR REREETEIE IR 4. 09 mm

280kN-3
280kN-1 - % 280kN-2
160kN-9
: 260kN-7
220kN-4 126‘(‘)(1)31(\1]\-175 200kN-3 200kN-5
180kN-7 240kN-7 100kN-7 160kN-10 200kN-4
. 140kN-4 60KN-6 180kN-9
T00KN3 o nooins X1SOKN-8 140kN-6 6/ 260kN-8
160kN-8 140kN-5 220kN-5 120kN-7
140kN-3 100KN-2 100kN-1 120kN-6° 160kN-12
240kN-6 : 100kN-g f140kN-7
OkN-2
o
a) IET
280kN-20
280kN-21 260kN-19
220kN-8 220kN-9
280KN-18 180KkN-10%  200KN-12
] 120kN-12
140kN-16 L0k L K020
OkN-4
120kN-13
ga—
OkN-5

b) T

TE: 240 kN-5 F/RUE [ 77 240 kN T HBLIOES 5 55048, DI,
E4 FPhEK2mBNREFRER

Fig.4 Crack development of 2 m long section in middle of 3" beam
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Fig.5 Finite element model of concrete and reinforcement
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Tab.1 Comparison of test results and numerical results of cracking load and ultimate load of beams

PoE KRI%  TFRTTRIRIGSER/AN  FFRTTEBES AN R%/%  WIRTTEIRIRA AN WRATEEUELE RAN  R25/%
I 18.33 120 179.0 49.0 562 596. 6 6.2
2* 15.30 200 179.9 10. 1 624 600. 4 3.8
3* 20. 57 200 178.3 10.9 552 593.1 7.4
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Fig.7 Load-displacement curve
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Tab.2 Calculation results of corrosion ratio of whole steel

bar of different members and rust coefficient of member
in different number of steel bars under tension

o

N./% N, = Ny = Nopar = Ny = N =
418 6 A 8 1 10 R 12 1

4 2.216 2. 069 1.981 1.916 1. 870

6 1. 867 1.738 1. 664 1.614 1.574

8 1.675 1. 567 1.495 1.452 1. 420

10 1.568 1. 468 1. 408 1.368 1.335
12 1. 494 1. 400 1. 346 1. 306 1.279
14 1.452 1. 366 1.313 1.277 1.253
16 1.427 1.344 1.292 1.259 1.234
18 1. 396 1.318 1.271 1.238 1.215
20 1.373 1.297 1.253 1.221 1. 200
22 1.348 1.275 1.230 1.203 1.182
24 1.327 1.263 1. 220 1.190 1. 171
26 1.317 1. 246 1.207 1.182 1.161
28 1.306 1.242 1.203 1.176 1.158
30 1.293 1.229 1.192 1.167 1. 149
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Tab.3 Comparison of calculation value of bearing capacity model and test value

BT anl% | nal% el g ERAR e, REOIIEMEF AN RBOAREFAN | FOF. R
1* 18.33 22.56 0. 142 1.0 523.07 562 0.93 6.9
2* 15.30 19. 11 0. 148 1.0 541.70 624 0.87 13.2
3* 20. 57 24.89 0. 138 1.0 510. 50 552 0.92 7.5
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