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Abstract: By summarizing up the relevant test results of concrete material corroded by acid rain, the bearing capacity calculation model

of concrete flexural members under the acid rain erosion is derived, based on the concrete damage model and the reinforcement corrosion

model. The calculated model value of bearing capacity is in good agreement with the test data. The results provide theoretical basis for the

structural protection reliability by the acid rain in southwest.
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Fig. 1 Division of erosion concrete cross—section area
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Fig.2 Schematic diagram of collaborative failure of
concrete and steel reinforcement
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Fig.3 Calculation diagram
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Fig.4 Cross section geometric relationship
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Table 1 Experimental parameters in reference [ 8]

G /% b/mm h/mm  f,/MPa A /mm* f,/MPa

1 0 100 160 26. 40 153.5 400
2 1.0 180 240 21.10 307.9 387
3 2.2 156 215 28. 00 402. 1 410
4 3.3 156 215 27.52 508.9 376
5 4.2 158 216 25.12 402. 1 393
6 5.4 166 217 25.12 402. 1 396
7 16.0 180 240 21. 10 307.9 387
8 29.0 180 240 21.10 307.9 387
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Table 2 Comparison results between experimental
values and paper formula calculations

WiEss M/ (KN-m) M/ (kN-m) M/M,
1 7.03 7.51 0.936
2 26. 46 26.79 0. 988
3 30.90 33.70 0.917
4 31.95 32.38 0.987
5 29. 50 29. 60 0.997
6 30. 55 31.44 0.972
7 20.95 25.01 0. 838
8 19. 85 23.49 0. 845
6 it

PAVRE -+ 52 25 F4 {7 A9 7 AR 958 1= Wb I) T4 19 4
A, LUREE R 2ol A, 0 T R W AR
X TR e AL 1R AR 3 T (s, 2 R T YRR A R A
FEFRWR 0 /Y 24484k, RSP 7 FRBRS 4 5
WA AR A, SRR, ER R
W) <o B, FEORIREE LR OhBEIR , LA AR
KA, SO A RS LR LA B s 94%;
MR e>e W, AR LRSI, 050 AR EE 1 5
Betkfeszsgm, 3o A 3 S BRI 7E B9 5 Tl R
JERARES (n<10%), IARRERRE, 40 95%;
MM AR E R R, SO AR LR A R
JERRAR, SCH R TR EE + 2 S R BT A

(F#% 131 R)



2 3 BB 5 TR PUIE 20 B0 T S AT A= e S A 131

5 #ie

VISR T — KESHF R NG, WIS T SRR
TCHEL I MR N, I XA O 1R TS 00 MR A
IS FEAT T o0, FEAFH L4598,

(1) B 245 2 3 TS5 MR B Sh 1) 4R 450K
Xt 235y 5 i) B [ A S S MR /N

(2) HUFR WD T B8 20 0t 32 52 K B 5 i iR
K, [ 5E BB P 7 BT A RS 43 ) e K e/
27.56% 1 17. 43%

(3) HbRAEH T B84 B AWM J) ek,
VER T AT FE S5 5 2 14 368 07 47 ‘B b %) 4 2 il
EPIR

(4) /INSH 740 ar LB i oAt B b oAk 2k s %
TIRZS,

(5) SR FH B J88 2 i I 72 = 6 T W) S i/ N o 2 132
[ OB S 0, MR T R B8 & T e 3 N A 23
A B PR P 7 S

(6) HUIH R GEXAT I RN B A s, IR AT
RO B RN R G b AR R R, N S T R 4
AU AR 388 Aok A % S AR A MR AR A6, R TITEUIS
o8 ENaacs A T

WIS [D] . 22, 22 HISSE R, 2019.

[2] MARAGAKIS E, DOUGLAS B, HAQUE S. Full-scale response
test of a railway bridge. In: structures congress—proceeding. ASCE,
1996 183-190.

[3] PETRANGELI M.TAMAGNO C, TORTOLINI P.Numerical
analysis of track: structure interaction and time domain
resonance [ J] .Proceedings of the Institution of Mechanical
Engineers, Part F: Journal of Rail and Rapid Transit, 2008,
222 (4). 345-353.

[4] B, BSTF, XUbk . PUE 29500 8k BT SN ml 1o 7= /)
FEPERGSEIR [J] . BRIESAAR, 2002 (5): 124-128.

[5] ™, #tds, T8, % . KB LICAEZ A m i m
REWFSE [J] . BRI, 2014, 36 (5): 96-102.

(6] BB, ER, BRI . HUIE 20X B 3% 98 b 5 17 52 Hb A2 e )
B [J] . BRIESAR, 2012, 34 (6): 75-82.

(7] ®FIR, EEX, £ . TREHUE AN &8 FPS fRE
RISCRRAF 1 Mo S B2 [J] . Bkl & 5, 2015
(9): 24-28.

[8] A, BT, FBINE, &% . BIEHUIE 24 R % 2L R
MRS FOmE It T [J] . SR TR, 2022, 38
(1). 148-157.

[9] e R LA FE BRE 6 . TB10015-2012 Bk oA 4k s 13 11
AL [S] . dbst. wrEgkE iR, 2013,

[10] SAE, . HIRPGE LA W P HE L A A7 b 7= )
5T [J] . PGB TR, 2016, 33 (1) 70-74, 86.

(11] XUAREE, EMG . 7RO 0 5 1 5 M A 7 b 7 ol 1 1) 52

& £ X #t W [J] . HEIRACE AR, 2018, 35 (1) 20-26.
(1] XIZR . FETLRF— LA R A o 4k B AT 40 7= 1 g
@3 IR 3R D~ IC D3R DR D TR DR DL O 0~ DC 9 40D

(E#EF 110 1)
2 AT A A VG T T R b DX i S5 A r B R iR &

2 £ X #

(1] B, 22K 8 AR HERCIR B B s Je s il B A x5k [0 ], db
FTE,2002(4) ;13- 14.

(2] BRI . Wedrrb B AR RN 3 A0 BUIR SR [ ], BHEBNR,
2018, (15): 127-128.

(3] AV BUNRR RGN G sk TN 17k R AvERFSE [ D]. b
ot dERTACE R, 2008.

(4] A5 . WA WMTRE 25 W 0 ER S &8 [ D).

Kb, KUPHEIT A, 2016.

[5] w3, 22558 . S AR % 1+ 32 SR TS R 174k
[J]. 45H THM, 2016, 32(3), 37-44.

[6] thEte. IRE 45RO S A MEEAS[D]. P, PR
HIRHE R, 2003.

[7] IREELZ5H P TE GB50010-2010( 2015 4FfR) [S]. dbaT:
R E S Tl AL, 2010,

[8] BRi%. R[4 T AR SE 3 ) F HEReiRk g 4 [ D].
FoH, WAL TAL K2, 2012,




