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Experimental and Analytical Study on the Surface Strain and
Internal Pressure Due to Corrosion of Reinforcement
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ABSTRACT

Corrosion products of reinforcement in the concrete exerts pressure to the adjacent concrete that
the concrete is subject to tensile stress. If the tensile strength exceeds the tensile strength, cracks
are initiated around steel and propagates through concrete cover. Cracking of the cover means that
the lifetime of the structure is ended. So the amount of corrosion which introduces crack in the
concrete cover is a crucial factor in the reinforcement corrosion problem. '

In this study, relation between internal pressure and amount of corrosion are pursued by way of

corrosion experiment and finite element analysis.

1. MB

YeHoz EAYSE W AT $4E WAL 4F EaAold 4T I $5¢ 3
Zolol REHGE Y st BT RO NH wsHY TP TAEe] e F44e
4g gorle 249 FFE P v 2adee WAARHL A el WG 247
J BEE YA ol |92 REe FAYEANE W29 2ol Yojux Pirh 17
zagey ol BAY EW #4ste 2ANE P2 U AAN AP % FE E
zages g5y olue] 799 B7o] HEE U WAL BSlE A2 Ao WA
g % Atk BERAE HFTEEolU AtE AZ FF SN BAYY] Azaid Hade 23
o dgw, FA44 5 gacled x28 OUd FEREAA BAND AT me A9 U
o e Be ATt £AAYT FI FAoN FoB ARZA daoles] I} FHN dw

rlr L odn Ho

* A5, Ngdsta ESFEY Ay
» A8Y, AeUda EFFTET AAlay
o FH Y MEdstuw EFF A WAIFE
wexx P AANYY EEFHR I
wxeex QY FTAAGGTA, FTEHIAL

200115 71& detEs =34 777



=

A77E Bo] AU, ol F o2 TAHE W 3
S g FEY WY A, A gre &g o Ry g dov
e WFTHEE 49 Y TIYE WY Hd FAo] LA HYE AL Ry 9

oA Hed, ol BHd ARd HZ Foll viste] BAELES] Fol HAE 1~2 vl 6~
T 7R FIbE ) dEelth H2e] BYo] APso] B Ryt S e wet I FH9 &
A EC] HFAUE ThetA Ha BAgte]l A wet aYEd e AFEH AVIA H o] &7
of ZAES AFFEE HoME FTEE YA vk Bo] o] Jyge] wet FHo] HutE o

AS 23YE Hi7tA o2 WY TS dogiA €

HaRAd g ZAYE WY FALAL FREY £90] BySe YulsE Rolme Wiie
TEE o7l BAY 2L e FLY Al 2y FARE FZ B4o] o= AE
PEH ZAYE Gilol FEo] TR it FFHoz EHG A7} vlFF AAolt) o
H dToME F49 APAFEA wte ZAE Y9 AAHRYES AT E FTeL 8y
< ot WAL FERIES BAE T PAAZ BAYY FIBAE 2AEAG

2. d¥R
21 AHgAlE 2 e

2 A7A ALEE AREM AREE AT BE EESUE AUEMF : 3158 AL n 3
ZAE FAHHF 255, 2HE 1 2608 A HLn F& EAE AN 4H0HF 260 AHEs)

At £YZE 15ecm, ZEBVNBL 45%05 2 WFAGE E 13 2ok A2 de AW Fx
=4e E 29 2ok
E 1 232/E gt
g TF SHAAEZ A A SEAF | TN SAE 754
W/C (%) 3 3 3 3
(kg/m’) (kg/m°) (kg/m”) (kg/m°) (g)
45 170 378 712 1003 756
E2 ¥2 ¢ 23clEe MEEY
W/C (%) 45
YR, fo 40.28 MPa
écm
fage ARZE, £y 393 MPe +
@474%, E 30019 MPa fom N/
vy Strain Gauge
FolgH], p 0.18 6cm Wl
AYAE, £, 3293 MPa ]cmrffﬁ
d¥gH2 . .
i&%%}'i, fu 480.2 MPa Insulating Epoxy Coating

778

20014 % 7+ %4

a8

ANEAH 2 2t



22 Agws 94 A

NExte 2e o9 19 Jeaudn, €874 Icmoeld @A (c/d)e 152 stk AgEA<s
20cm X 20cm X 20cme) AW oz AFdoA ZEF BAE MHAES NE 1I9me IS AYsd
oh B og e A EARANYRG o]filgon RAo] o|FxE AlUHE FR3EY] I
o] Al FA ] AR oo A L WA S AT RAo] FgHel wE RHYEE 52
v RAARY Avig F3YE @AY HIEES FH AT

3. Addn 2 a4y

=N

31 B4l We FHAF % FUNPE

W ATl BEE $AN Astel AN FARYUYe FYsAc F4FY2o| B2 ¥
58 229 24T dald UEiY 19 29 2ok R4l BE SaE YY) EUEY
g& 19 39 dehiich

i 1500 |

&
- © 1200
o3 ! %
1'!-; | W 900
K.
T 02 ! ¥ !
- i 7 600
! B
- | 300 |

L. .

3 4 0 1 2 3 4

0 1 2
FHY (%)

2A (%)
28 2 HZ HANMITO g BAMNR g 3 HZRAHEO g HHHEE
Rago] Zrlgel Wit $A32E s2k WY A7le AR Fole] AT Ad £3Y ez
Atk 270 RaFgo] Frhgel we WF 277k AR AasE olfE BB RHoE AW ¥
JA4Eo A9 Euol FAFUA P2 AYe ¥ 2A ] qEoz YhEc AaR
o o 300 uol MTaE RA LA 2L H
A7t 3A deted oldE WHES 2ade e 7Ue B4 e W¥E2 Az,

32 Fdad iyl ¢ FFYH BUNIFE

a9 45 #9822 B4 Z2add golohtg ol &5 MAY F¥as AU Fad A2
Wrol A% BIYL sstd EWe) APARES T AolL 29 55 APelA doln FEW
BET AN dolx EUMAE Alole BAZNE HALY Tae R BIFY Aold B

AE YeEd Ao,

20019 % 7He s =2 779



200 12
[ £ = 0.0023P° - 0.0707P° + 0.7977P* ~ 4.0452P° ! { X
~ 150 | +9.0544P% + 0.6452P . 10 .
% R? = 0.9991 ~ ol P =1.2194%X% - 2.0167X% + 5.6776X
x é" R? = 0.9933
" 100 |- 6l
] o1
b Q
w 5 4
W oso |
2
0 = 0 .
0 2 4 6 8 10 12 0.0 0.5 1.0 1.5 2.0
YHY (MPa) 2412 (%)
0% 4 YREWED FHHHE J% 5 Ao i Ry aet
4. 42

E A7 oen e 2RE 9

1) A8l T3 2Agn FUHEYPE Alojo] BAY 324 HHYOTRE dojy FUUYE
BAL Atole) FAZRE Fojz AGAd] ustd D A%y BAY Aol BAZ U
A3 o] At

Internal Pressure, P = 1.2194X°—2.0167X*+5.6779X

oW

2) e 493 A4g Bl YAAY F9ol Uskel S $AFH ARG Aol BAE Yu
9 S g £ 3 9 Bl 22e WANIE Wl AAGE ANE F A @9
T BAE olgsd, Folu FaBA datel A4e Boe] 2aYE YA I BAAAE
Wl BFLS Fohn o BFYW et B2 RARE % £ e Aol

gongd

. John P. Broomfield, Corrosion of Steel in Concrete, E & FN SPON, 1997.

2. Chen, W. F., Plasticity in Reinforced Concrete, McGraw-Hill Book Company, 1982.

H. J. Dagher, S. Kulendran, Finite Element Modeling of Corrosion Damage in Concrete

Structures, ACI Structural Journal, V.89, No.6, 1992.

4. S. ]J. Pantazopoulou, K. D. Papoulia, Modeling Cover-Cracking Due To Reinforcement Corrosion
In RC Structures, Journal of Engineering Mechanics, 2001.

5. C. Alonso, C. Andrade, ]. Rodriguez, J. M. Diez, Factors controlling cracking of concrete
affected by reinforcement corrosion, Materials and Structures, Vol.31, 1998, pp435-441.

6. Rasheduzzafar, S. S. Al-Saadoun, A. S. Al-Gahtani, Corrosion Cracking in Relation to Bar

Diameter, Cover, and Concrete Quality, Jouranl of Materials in Civil Engineering, Vol4, No.4,

1992.

[—

w

bt
N
o
£
iy
i3
kil
4
iy
g
2]

780 20014



