PRESTRESS TECHNOLOGY

fhbnDas

(FHANE L) 200 F o meomm

ZHRE TRRDRERE RN (40

FEF A

1,2
= A %

(1 FIFRERRIEE L 200092 2 FEUFR¥EEAR MRS i 200092)

GELED
3 IREER

YE& 3t 253 B A F R I R 4 AT
TEHHEETFEE (EETHERELEER

B B, HERmE6-E8HR. #

FHRABATERE SR EET T 3k,
xR RES TR ER, BTRUA
RBET R AMAETITREN0%,

40

a4 N ——e—  SS-WC35-N-D40
e\ o SSHWCAO-N-D40
~301 N —-v—  SSLWCAS-N-D40

© 5 10 15 20 2 32
(a) B (mm)

—o—— SSI-WC35-TK30-D40

AHETEE (%)
[\

0 § 16 15 2 25 30
(c) %E (mm)

ABETEE (%)

FAHTEER (%)
)

0 5 10 1§ 20 25 30
(e) BE (mm)

] e SSHWC3S-TK30-DS0

.
-h

fEFEE (%)
2 .

)
8

0 5 10 15 20 25 30
(g) HE (mm)



.- o . |
7 BEIR T CHANRL ) 201 EBBEBIN

N

25
20 )
S 15 ] .
W g ] i
$.1::. pu
ﬁ.os- E;:-
0.00 | ",
. : . . - 0.0 . . . . .
0 5 10 15 20 25 30 0 5§ 10 15 20 25 30
(h) BE (mm) (¢) BE (mm)
25
4
20
3 3
Z 15 <
L Py
NRLE i
h 4o
BE N
.05 1 e
#.0 -
0.00
0 . . : —
(i) HE (mm) 0 5 10 15 20 25 30
(d) HE (mm)
B SET S RAERFEARKILM i
PR ERE SR
8
6
5 | —t—  SSLWC40-N-D40 D 1
A4 S
R - -
2 o g )
i 3 N
4 " 21
2 o
R ®
4 14 :
00 0.0 . . . i
X - r T T v 1 1 k<!
0 § 10 15 20 25 30 <e)° s oiﬁ}ﬁ?mmm % 0
(a) BE (mm)
s
]
{m-
H_,
ﬁ =
A "3‘1
0 5 10 15 20 25 30 0 5§ 10 _15. 20 25 30
(b) B (mm) ® WA (mm)



PRESTRESS TECHNOLOGY.

7 BT AT A

(HADEL ) 2011 s menpmmeom

14
o —e— SS-WC40-N-D30
: -0 $8-WC40-TK30-D30
~10 | :
IS
.08 1
g
4106 T
H.,
¥E.04 1
¥ o2
0.00 . . —
0 5 10 15 20 25 30
(g) HE (mm)
.12
10 —o— SS-WC40-N-D30
. -0 $8-WC40-CK30-D30
— 08 d o
o
» E*.()6 1
41,04
M-
%€.02 1
%
0.00 -
0 5 10 15 20 25
(h) HE (mm)
K7 KBET&EEARRRAREFK
FFHR AP SERERN

] 5 10 15 20 25
(a) BE (mm)

20 25
(b) #E (mm)

30

0 5 10 18 20 25 30
(¢) , WE (mm)

mu— Eh IR
R ﬁg%%

ABTEE (%)

e
=

ZRRE  ERRTS

ZERS

(d)

E8 HIEBSLERLIFERE K

BIFALER, WRE LY B 5T
KK, ZIPRAS . B R/ANHRIE SRR AN 7
R HHA LR LB R, X2 il
B B B LAY
3.1 IKIRLLA M

6 Rk K035, 0.4050.450 IR +iR 4
TENaCIAR IR M40, 60FI00d5H B HEET&
AR . WEPRTLIES, FEE/KIK T A
VEBFHERELTHERE. BERE, HMH
B R 1K RARE B IR BT, KKK
0.35HREE P H AR THIRE/D, KK
FOA0MRZ, KIRHCH0ASHIER R . X RIS AT
PR - BT PR K K H RE IR IR BE o A B =S
B, EEEELNELE, XAEFTHREREE
T BB FRMEE T,
3.2 BSRASHR DK EEIE

FE 7R AR Z FARASFIRL KT IREE L
HHEBEFIREEERENIARE, WE7H
AUEY, 4032 PR R KEST E B F
TEREE L PR BB RMT M., TEAERIKK




PRESTRESS TECHNOLOGY

W A4 ihinzqaz

(HANPL ) 2011 o meons

wﬁmﬂ&@%ﬁMFﬁT AEFHINSTRET
KRN EREETSEREKR, THIPRER
2z, ERFPRERN,

PR SPRET, BRSBTS RAERKLE
R PREE, I RIRERIN SRR A, A
HEETSEUE. MR TLEESR . B
HEIRBELATMBEYT B, INAEETFLER
ANREEL IR, RS as s B i e a s
FrEREE - PEMEEMR, SEE LY &R
e Z4RIN F1KFE 050 fubt, BHERTFSE
EGTE0.30 fu bt B K —26

FERIIRET, BEHEETFSEELMELE
FECTER PR T/, B SR F17KF50.50 fo
B, BHEE TSR0 fMHE, XA
SETLIER . EENSERT, BELEEH
HENESL; MBS RN AEBMKERIER
Bf, BEELNIHMAELSHE, B FERER
PR, XWE TEETRARE LR, HY
TREE T RN A TER R KA, TN ™=
AP AR, MNEF RN E, &
HEHE TR ERENR, RET TSI E
2,

JERL RS BRI 5 R 534K B (2002)
HEME (2007) FHAR, XAREEHRFLTE
BERERE: (1) 7E%KB (2002) #iks,
RELFAARAEE, MAXHERER.
(2) ZEEEE (2007) MIREF, BRELAH
FRZER IR, BRAUH0.22 fy, RNEEGHIE
BFERE A TR PRET R,
3.3 RBIBERE I

mERHR, XFERBAUTHRA: (1)
ARFEAFMZIPRET, EHEEFSEMEERE
EamEsh, XEREMERE S SRR E
B (2) B BB puREE - B HEE T
B, BURIEENMER B E RS- B i
FEFHEM, XFRRAT 32T HHXTZS
R MAFRM, RERZEREEFYBZEH
KERMR. (3) AREAEF, TiLEWH
ZHRET, LB FRIMBEFHE K FELEEIF

BHHHEE, XERELKAEREILERNH
B, XFHARTHERN . AREAE TS, RER
BTRERKR, MRTERE/LEZHAETHYT
B, WES (d),
4 RWERITE
4.1 [EFIHER

HE—ER T, RATRAY BRSO A
B R PHRs), SR TFERELTHY
BT R E N A M Fick 36 et

oc 0
ot Bx(D GxJ (3)

K

C—HAETFIE (UEETHRELER
HESHER) ;

x — 8 R BB IR - M R R T
B

t — R BT B

D —&B TV R

BHERHTRZERE: (1)1=0, x>0,
C=0; (2) x=0, >0, C=C5., C; BRIREE+L
REWMIAETITE, BOHRE T MARERER
RSB FWRE (fltn, ZEEEBIREIRE
H35%) . A (3) WK (4) :

x
C(x,t)= Cs[l - erf(-z—‘/ﬁﬂ (4)
Ko
C (xp) — R E R o, RER A
fETIE;
erf (—iRZERH, WK (5) .

\,—I i (5)

ARICHRARTY BARLERH (REELSH
it AMEVEEARME ) P B TR,
(6) :

erf( u)—

_ x*x1078
4tferf (1~ C(x,1)/ C, 1

(6)

Bavls
erf " (iR RHHI R BEK

___,_.@.____



PRESTRESS TECHNOLOGY

27 BT A

AXFENEEHEAMUT : Dmm¥a), x
(mm), f(a), C (x,1) (%), C;(%)o
mFR (6) REEMAMEN, FEAEX
(6) HHEhn g R, W (7) .
x2 %1078

D=D, K= =) 3
4tferf (1~ C(x, )/ C(]

o

(7)

K
Dy— TR PR T AR TV BEREG
kM 1w R A, W= (8)
K, =10+c,-0+c, 0’
K
o— R AR EMIEN T
cflle, — R E R B
SRS (2002) W, EIHEY R
Bt THEEBIERT 6 o), WX (9) .

(8)

00x) = (x/ )2 (9)
.

x —BNBEEERA O S IR EIREE RS
FERIERE;

x—EHEA, BH2.5mm,
PBABSHRIMXRAXRAZLE AR
(10) Fn:

(FH2PEL) 201 14E S6HAR S8R

D=D,-K,:0(x)-t™™
A

m—28B R

FEiy, ¥ 8ERRNELERERMRE (1)
o - |

D=D,-K,-0(x)-t ™

_ 2 x107°
~ 4fferf I (1- C(x,0)/ C, P (11)

RIS B R B LR IR b
I8R5, H3EHobbs (1999 ) FiCare (2003)
BOBFST, TREEL A9 8RBT AR 0 8
RSB EHARIE 4 RS,
4.2 RBBERHF |

R ERITEE, T UM AR R BORDE
P BR B BB

DATEEh VMR IR I8 R 7K IR L 90,4012
R, FER (7) ~ (11) FERY 8EK
(Dykgt™) , HIFHS,

BN, BE BT BARRNTEHE
PR ARA Y SRR, ISR BER N
RAE T MRS TR TRE TR BERK
B LA X AN 2 R R, &
DEIR

(10)

"8 FRAHMEBETIHRAY (m/a)

FHETFTRRK

B RS 0~5mm 5~10mm  10~15mm  15~20mm  20~25mm  25-30mm FHE TRAEMN
SSI-WC40-N-D40 - 18.9381 20,1033 232505  21.9489 20.8914  21.0264  0.0790
SSI-WC40-N-D60 - 132173 139384  15.8625 17.2081 152259 15.0005  0.1044
SSI-WC40-N-D90 - 9.4071 9.9032 10.8387 11.7789 11.8334 107523  0.1015
SSI-WC40-TK30-D40 - 23.7199 286175 269045 243637 220738 25.1359  0.1038
SSI-WC40-TK30-D60 - 17.9838 19.6141 18.7436 183361 157454 . 18.0846  0.0797 -
SSI-WC40-TK30-D90 - 12.1448 13.1604  12.6556 125597  11.8549 124751  0.0401
SSI-WC40-TK50-D40 - 26.0719 30.0743 285303 = 25.4593 20.8174  26.1906  0.1350
SSI-WC40-TK50-D60 - 18.2915 204419  20.0885 18.4812 163105 18.7227  0.0881
SSI-WC40~TK50-D90 - 125423 13.9543 13.7124  14.5815 12.1508  13.3883  0.0756
SSI-W(C40-CK30-D40 - 153753 154319  17.8664 17.2631 14.4841 16.0841  0.0882
SSI-WC40-CK30-D60 - 11.0112 112622 12,5058 12.0501 103966 114452  0.0733
SSI-WC40~CK30-D90 - 7.4754 7.7917 80023  8.1257 8.1964 79183  0.0368
SSI-WC40-CK50-D40 - 16.6420 175312 19.0131 21.3550 20.6677 © 19.0418  0.1052
SSI-WC40-CK50-D60 - 11.2955 13.7561 13.4498 14.5026 142630 134534 0.0948
SSI-WC40-CK50-D90 - 7.3726 8.9234 9.2340 9.0945 9.3177 8.7885  0.0916

e mTRERAREER WA R RAR W, BAEREDRILE-BHT RN,

___._.®.___



PRESTRESS TECHNOLOGY

7 I

(FERANBLE Y 2011 E ok esson

R FRAGANEIFEER

A5 K R4S K
SSI-WC40~-TK30-D40 1.1954 SSI-WC40-CK30-D40 0.7647
SSI-WC40-TK30-D60 1.1984 SSI-WC40--CK30-D60 0.7580
SSI-WC40-TK30-D90 1.1602 SSI-WC40-CK30-D90 0.7361
SSI-WC40-TK50-D40 1.2456 SSI-WC40-CK50-D40 0.9059
SSI-WC40-TK50-D60 1.2407 SSI-WC40-CKS50-D60 0.8916
SSI-WC40-TK50-D90 1.2452 SSI-WC40-CK50-D90 0.8173

WER/N I SGERYERE, IR 1.05
186014 SURE 1 R RO R 25 2 Rl 1001
AR T4 RN B R SR AL, R 1
(12) - (13) . FRS, HRMFHGRSRE < ]
HEZ, T Eo-10, ”

K{ =1.0+0.30270 - 0.09330> (12) 75

KC =1.0-0.05420 +0.002975> (13) n— e

0 2 4 6 8 10 12 14 16 18
iﬁ*: FERLHT (MPa)
B R B0 4 SRR AW RS ERN AR
p— HAX AR 8RB 4 XU W R AT

MEwﬁTUE&.K%%h palopi
@ﬁoﬁnmmm&ﬁT,ﬁ%ﬁm%oM@m
R UEH, K S5EN KGR, THEREF
E~¢mﬁo§5mﬁ¢?ﬁ@ﬁw,ﬁ%§

NS R TN . B SRR SR TFiZBE
H<K%%EﬁﬁMﬂmﬁ@io FERIPRET
IR BI S AT AR N . B F IR 5 RH
R I PR AR R IE 1] RN 1 B FH B TR T
AR FRMROERRER, R8P, EN
FIBME%T9.12MPa (0282 f ) -

1.30

- 1.25 1
1.20 -
1.15 4
1.10 -
1.05 1
1.00 1
.85

oy

0.0 2 ; ; ; 1:0 1.'2 ‘;4 1.r6 1.8
P F1 (MPa)
SR E T2 Y S E VANl B 2

@

DI LA BBk BRIy R
5ptEIXREFREIEH#HTHE, WE11, K
RETLIES, PRRBEERE AR TmE)D, X
ZREE TV BEFBTRE. EETNIRE
T, VEREEKKARETE R, XEHT
RELMELETREMEGEEFRMEER
Fo BE, XMARENTRETHATFE
#, FEAEUBWRE PR, ,

ZRFEH TLLELY RS TS, IR
10 WZFHATLIESY, ZEKK RN JPRE
HIR, (HRRERA BB SEX=FZ
Eil:0FE- 3
4.3 HERSH BB LR

T ERA RGN B REEL RN TR
B HADE B S BT LA

B, EEARE AKX H 80,4084 BT
BEY B R B 5 MangatFiMolloy (1994 ) . ¥k
B (2002) WS RH#FITHE . MangatHIMolloy
(1994) HIREIE SARBAL, ([ERMAIH
B TRM RS, ERAKE (2002) MiRER
o, RS EERCOR, HER 129 RBK




PRESTRESS TECHNOLOGY

7 BT

(HANB L) 201156825898

24 28
22 4 26 A
3 F22;
i
Ea 54
a o 16
12 1 14
10 12 4
8 v v v v v v 10 v - - - T v
30 40 50 60 70 80 90 100 3 40 S50 60 70 80 80 100
@ o W () ® o 9 “(d)
2
20 -
18]
(]
£ 18]
« 14 4
E 12 4
e 10 ;
8 1
6 v . v v .
() 30 40 50 60 70 80 90 100
M @
LIV ES G
10 FHKIR AR RS T Homi (8
KWt BARE  Dpks 0 (mm¥a)  m  KKE WHRE Dok 0@ (@md)  m
0.35 Zero 3.206 -0.764 0.45 0.30fw 4.109 -0.844
0.40 Zero 3.382 -0.827 0.35 0.30fx 2.199 —0.891
0.45 Zero 4914 -0.673 0.40 0.30fck 2.341 ~0.874
0.35 0.30f 3.643 -0.845 0.40 0.50fck 2.343 ~0.954
0.40 0.30fx 3.748 -0.864 0.45 0.30fcx 2.236 ~0.979
0.40 0.50f 4.203 -0.828
HF R TEE 12, BAMAHR I EEA :J L Mangat and Mooy, 1994
AL, 3 BRSO B RO K TR B 34 T e
50. : D=2,
FRE. BEAXMWER 5MangatfMolloy §40- . xg%am&
(1994) WISREERK, ZRENHEBYT Ex ] . hone
N, > ML b A) *
WRWERE ., NARE. FR RRIFSLK Z20 \‘ De22.3260%%
FEEHEMA LN ERI2E, RAH o] Wl
(2002) MEROLTEEPRH&AN T, X 0 f TS s e ——

AR AR R F IR, HRF R HEEERR
WA IRORE S5 .

B TR R SO TR, Bt A Sk
BUT & R 1w REC S HA S E BT 4R
PEATHE, WE13 (RBSE: KoninZF A,
Cl14, w/e=0.39; WA, C50, w/c=0.40; ftit
Bk, C25, w/e=040; BFEHE, C50, wie=040) ,

—@®

B2 Bl — BRSO B L
MEBHRFLUE S, & SCRIR F1% 0 R A S
HARK, (BRI WEER KT 103 BFEE RN
THFE WA A4k (2004) MBEE
(2007 ) WIS H SRS ERR, H




PRESTRESS TECHNOLOGY

W 4 ivinxaz

(HANB LY 2011 e meomm

AT T8 2 SCHLRY 153 Wi 2 B 5 AR SURT B 45 R AH
ZBK, FEATRAE A 5 IR EE A
FEBMZRCRET MR PR

15

O & XE M R GRN M)
14 o wonn e @mER>
’ ® B0k ,2002 Gk BEM) i
o M, 2004 GEWMTH) a
134 @ RKEM.2007 GONRSER) D
e : ~
912.‘. ............. & ................ ......... ............
11 ............... °. ................
104
2
1 2 3 4
REE o (MPa)
13 £ Lhip S R
5 &t

KR 2 R BRI+ AR LB — N B
v, KRIBUD, BELFHEHES TR
B/, X 5Konin¥ A (1998) . ¥7KkEA (2002)
FAIHeR (2004) MLIEM. FHRESHBY
WIREE LA M T A R, ZEARKR LA
B RBER T, RSRSHIREL N A S
AETEREK, REAREKZ, ERIRE
BN, XS%AH (2002) FIHERE (2007) £
GEpRIRL, Bt UIRE + R s
Fa R, SERAER/MNERNER, BhE
BFE&ER/N, X5RKHE (2002) fIRERE

(2007) W%, Bl FRBEABAER

BBRUBA ARG AFEEARL, B Ius
PN IACERELPAHARN T IENE
M o ‘
AREAGH . RN SRR, TR
RO A BB R DA R, ASIREE L N BT
Ny R, FEGRSELTAhIRBE T IEEM.
TREE L 250 b PN R E FAEH A TR R
BEHRKEWR, (BHZRZ PRSI/
RIS . NAREE S, M TRELS
HIRR, IR L E SRR N E S .
YRR BOR BT (8] B384 Tk N2
FRE, EERIPRET, EETRREEK

IR RTIE R, (ERZIGIER . FERLIR
ETHANE, ERERRRILFI.

B XPR I MARBATF L0, HEEE R
TIRIFH BTG R o 45 SR T 7 B 2R 05 1 A7
KFHR, BEE—NRE. SERI/DNFZ
BRELE 4% SCFE 7 o B W 2R B T I 0 Y v
TN MIER KT %R, 4 UER
B 1) 2% 550 FE I 7 9 T T3 K

o F USSR + 45 B TR RS
PR, N2 IREE A BB EEAR K, ASCR
WA AR, FREE LI TR
IR . RIS AT T IR+ 7E 0 037
SR T W R TREFT, RTTIREE LR
PSRRI TAERE 2N R+ R4, T
X7 A AR RTY o
B

[1]  Al-Khaja, W. A. (1997). “Influence of temperature, cement
type and level of concrete consolidation on chloride ingress in
conventional and high—strength concretes.” Construction and
Building Materials, 11(1), 9-13.

[2]  Ann,K. Y. Ahn,]J. H. and Ryou, J. S. (2009). “The importance
of chloride content at the concrete surface in assessing the time
to corrosion of steel in concrete structures.” Construction and
Building Materials, 23, 239-245.

{31 Bader, M. A. (2003). “Performance of concrete in a coastal
environment.” Cement and Concrete Composite, 25, 539-548.
Basheer, L., Kropp, J. and Cleland, D. J. (2001). “Assessment
of the durability of concrete from its permeation properties: a
review.”  Construction and Building Materials, 15, 93-103.

[4]°  Boddy, A., Bentz, E., Thomas, M. D. A., Hooton, R. D. (1999).

“An overview and sensitivity study of a multimechanistic chloride
transport model. Cement and Concrete Research, 29, 827-837.

[51  Care S. (2003). “Influence of aggregates on chloride diffusion
coefficient into mortar.” Cement and Concrete Research, 33,
1021-1028. )

[6] Castro, P., De Rincon, O. T. and Pazini, E. J. (2001).

“Interpretation of chloride profiles from concrete exposed to
tropical marine environments.” Cement and Concrete Research,
31, 529-537.

[71  Chee, B. S., and Eun, K. K. (1995). “Modeling of chloride ion
ingress in coastal concrete.” Cement and Concrete Research,
32,757-762.

[8]  Costa, A. and Appleton, J. (2002). “Case studies of concrete

q;.____



7 BT

{91

f10]

(11]

[12]

[13]

[14]

(15]

[16]

[17]

{18]

(19]

[20]

[21]

[22]

PRESTRESS TECHNOLOGY -

(TAZNELE )Y 201 | SO 89K

deterioration in a marine environment in Portugal.” Cement and

Concrete Composites, 24, 169-179.

Ghanem, H., Phelan, S., Senadheera, S. and Pruski, K. (2008).
“Chloride ion transport in bridge deck concrete under different

curing durations.” Journal of Bridge Engineering, 13(3), 218~

225.

Gowripalan, N., Sirivivantnanon, V. and Lim, C. C. (2000).
“Chloride diffusivity of concrete cracked in flexure.” Cement

and Concrete Research, 30, 725-730.

Haque, M. N., Kayyali, O. A. and Gopalan, M. K. (1992). “Fly

ash reduces harmful chloride ions in concrete.” ACI Materials

Journal, 89(3), 238-241.

Haque, N. and Al-Khaiat, H. (1999). “Strength and durability

of lightweight concrete in hot marine exposure conditions.”

Materials and Structures, 32, 533-538.

Hillier, S. R., Sangha, C. M., Plunktt, B. A. and Waden, P. J.

(2000). “Effect of concrete curing on chloride ion ingress.”

Magazine of Concrete Research, 52(5), 321-327.

Hobbs D. W. (1999). “Aggregate influence on chloride ion

diffusion into concrete.”

1995-1998.

Hong, K. and Hooton, R. D. (2000).

Cement and Concrete Research, 29,

“Effects of fresh water
exposure on chloride contaminated concrete.” Cement and
Concrete Research, 30, 1199-1207.

Jau, W. C. and Tsay, D. S. (1998). “A study of the basic
engineering properties of slag cement concrete and its resistance
to seawater corrosion.”
1363-1371.

Kaushik, S. K. and Islam, S. (1995). “Suitability of sea water

Cement and Concrete Research, 28(10),

for mixing structural concrete exposed to a marine environment.”

Cement and Concrete Composites, 17, 177-185.

Kong, J., Ababneh, A. N., Frangopol, D. M., and Xi, Y. (2002).
“Reliability analysis of chloride penetration in saturated

concrete.” Probabilistic Engineering Mechanics, 17, 305 - 315.

Konin, A., Francois, R. and Ariliguie, G. (1998). “Penetration

of chlorides in relation to the microcracking state into reinforced

ordinary and high strength concrete.” Materials and Structures,

31, 310-316.

LENG, F. G., FENG, N. Q. and LU, X. Y. (2000).

experimental study on the properties of resistance to diffusion

“Al’l

of chloride ions of fly ash and blast furnace slag concrete.”
Cement and Concrete Research, 30, 989-992.

Mackechnie, J. R. and Alexander, M. G. (1997). “Exposure of
concrete in different marine environments.”  Journal of Materials
in Civil Engineering, 9(1), 41-44.

Mangat, P. S. and Molloy, B. T. (1994). “Prediction of long term
chloride concentration in concrete.”

21, 338-346.

Materials and Structures,

{23]

[24]

[25]

(26]

(271

[28]

(291

{301

[30]

[32]

[33]
(34]
[35]
[36]
(371

(38]

Mangat, P. S., Khatib, J. M., and Molloy, B. T. (1994).
“Microstructure, chloride diffusion and reinforcement corrosion
in blended cement paste and concrete.” Cement and Concrete
Composites, 16, 73-81.
Neville, A. (1995). “Chloride attack of reinforced concrete: an
overview.” Materials and Structures, 28, 63-70.
Page, C. L., Short, N. R. and Holden, W. R. (1986). “The
Influence of different cement on chloride—induced corrosion of
reinforcing steel.” Cement and Concrete Research, 16, 79-86.
Poupard, O., Hostis, V. L., Catinaud, S. and Petre—Lazar, I.
(2006). “Corrosion damage diagnosis of a reinforced concrete
beam after 40 years natural exposure in marine environment.”
Cement and Concrete Research, 36, 504-520.
Puatatsananon, W. and Saouma, V. E. (2005). “Nonlinear
coupling of carbonation and chloride diffusion in concrete.”
Journal of Materials in Civil Engineering, 17(3), 264-275.
Sandberg, P., Tang, L. and Andersen, A. (1998). “Recurrent
studies of chloride ingress in uncracked marine concrete at
various exposure times and elevations.” Cement and Concrete
Research, 28(10), 1489-1503.
Smith, B. G. (2001). “Durability of silica fume concrete exposed
to chloride in hot climates.”
Engineering, 13(1), 41-48.
Thomas, M. D. A. and Bamforth, P. B. (1999). “Modeling

Journal of Materials in Civil

chloride diffusion in concrete effect of fly ash and slag.” Cement
and Concrete Research, 29, 487-495,

Val, D. V. and Trapper, P. A. (2008). “Probabilistic evaluation
of initiation time of chloride—induced corrosion.” Reliability
Engineering and System Safety, 93, 364-372.

Zhang, J. and Lounis, Z. (2009). “Nonlinear relationships
between parameters of simplified diffusion-based model for
service life design of concrete structures exposed to chlorides.”
Cement Concrete Comp., doi: 10.1016/ j. cemconcomp. 2009.
05.008

fATHEER (2004) . SUB-FIREE T 4NAR IR EE T M 1o Tod A R RE
RPN WL, JEETRY, TTKRE
ERIE (2007) . UL JriREE LSS SR TR IR A
BRI PR RFEB L EAEI, MEKY.

PRERAE, Y3k (1995) . FENGEK hIREE LI ) B ih i 56
) KRR, (2), 40~45.

WokER (2002) . BACTRAL iR 5E 45T AR BB
U1 FRERZEWMLEAIB, THER.

FE T RRBARELTSAREE.  CECS220: 2007 REE -4
AT PEER T B, J0R.

A ARILAEITWARE. TG D62-2004 2B AT IREE
= BTN IR HHRIATES). A RATHE AR,
Jbx=.

_ _.@.__._



