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Table 5 Mix proportions of mortar.
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Table 6 Mix proportions of concrete.
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Table 7 Results of compressive strength.
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permiability.
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Fig.12 Chloride penetration against water-cement ratio.
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Fig.13 Chloride penetration against water-cement ratio of
mortar.
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Fig.14 Chloride penetration against water-cement ratio of
concrete

THERSIZIEFENST 2#RE s, BV VORE
IWBWTHA LAY PR—Z M RIBIFZF—ETHD, B
SHEBUEKE A Y P HOBAC LV IBINT 5 &3 HBEF
DEZFIE—HFT B, —F, AV Y~ MIBOTE
KiEEHLoEmE EHick X v FR—-Z N EBERST
BEREETH>TVD,. 0k, BEERIIKEEHE
LAy bR=2 VEOWNSTOHER 2T 505, BHREH
L4 5 E, 2ENICIKEESHM BN L 5EE
WAV ER—Z L BOBPICTLZHEE EEbozb
DEBbhB.

Fig12 =R 5N 3 k512, KESHEORICE-
T, VHRBERIIBS T IERIBLN. ZOFR

]

55



g ks v s ) - POBERHICETAERN—BE M- EH -tk - ST

ELTIE, A Y FR—-Z MROEMEERIHD U T,
EH O, SIEERORERE LS 2 &, MESBOE

FPNEL B0 T ) =Dy itk Bka 6B LOBHTF

BEOZERBPE I BB LI LD bDERBbhS,

*7z, Figs.5~8 £V, KEEMIE OB ITHE-TE
MAARESEAST B EEBIT, IV/NIVEANAOS
EOBITT B Z & hi¥%.

D EotER» o, BOMOBED LU 2 0BRENSH
UHBEIE, 3> 7)) — OB L WER B LR
YIRBEEX DL, LSS EEXLND.

b) Rk

FigllicBohd k52, a4 FxAv b, B
MR (DA 72— 40, BFA7 7MMHE) ORI L
THAERS#EMT 2 BESB o I, YA T2 —
LEBALUIEE, EVFN, TV 7)) —hEBIZEL
CHEFRSEMLTBY, aYv ) — R MIDNTIE, &
OBHBREPIREVWEEHERPRKELZ-oTNS. Zh
ByVA7a—sZ2AVzaY 7)) — FOBSEIIK
XNEVIREWVE—HTEEDOTHY, YVHT 21—
LEBOBIKERSKRE VD, ThEATEX Vb
R— 2 b BHROBSIEFSAE < 252 & HEROVE
DEEXHND.

Figl2 e hs L5, BRMMOFER, HERO
BNZ&->T, BNIVBEIOT YY) = ZBNTHE
{EPOFEBBRSIEBIEAIL, YUHT2-L4T
V2T, BIFAT MK 1/2 DEERT LD I
Totz.

B2 ER L 256, AR HRERSR (Figs.5
~8) KBVWTEEMIALERVNEL 25 2Ep0ED
PBEHIC, NTFIZEDZTEROFTESLK Y 7 v RINIC &
BHEGOMBIPEREEZZ LN,

LD kD izt 2 v bELE Y Z OBSEEEICRIE
THEY, FRIESKROBEIIDLIIERTH S
5, SE, HItWEERBE 3 1FRE CERSERE LT
BohllEtw2EZDE, ENVINLBLECIV )~
OETIEN & BT I IBEEESH Y, LOBEFEIZLS
EHIERAKRE L A EAICH B LA 5.

5. #& B

ENINBECaY 7)) — FORESHIcoWT, K
PICkBREEERBL, BIEEERHTIELEBIZ, B
KB, (LB ESER, MFLESHREORKRE B
Uz, 51z, BE, #EE 0o nBERSEEECRIT
FTEEBII>VWTRE 21T 2. APSSo&ETIE, DT
DEBEHSHELPICZ-1EBbNRE.

(1) HEROBERE, HthRERREREE

BNRFHEBEsRD b,
(2) HEHIEBAERE, LVBELzIY ) —

MZBOLTHBICEEEZMTcE5L5TH
5.

(3) E& (FrAkEaHt) 2ME (YU h 72—
L, BIFAT IR, BEH, 230 Fexv
b)) VS RERIREZENMINVB LIS
)— POBEBEADEBIIRETVWLDEEDbN
5.

AHEICHNT, HEHOAIEICEL TIXEARGRE

(Rl eh T M), BAOMICEL iR k&
K (Z3Fmmb TEma) LoBs@gReEn

fr. &1z, EBICELTIE)IERK (PHREIHRE
#), EOMBEK (NKK), dRBHREE (RBEHAZA
HRE) ZIEUDHRZEOF A ORI A EZE N, 221,

AR B ATED AL BB OB EET 5 S

TH 5.

& £ X B

1) BRE#  KEB: V70— bOBGE, €AY b -
a2 — b, No.455, pp.24~31, 198541 H.

2) Rl - HEEEES C EELA Y PEME OB OIRE
HRICEE T 50598, 2> 2 U — b L%, Vol.24, No.12,
pp.- 91~107, 1986 4£12 A.

3) NHZIE:av27)— FOoXKEROPS, TARERHX
£, E775, pp.69~99, 1961 £ 11 A.

4) KEEE - HNEH ZEfZ  RYv—-tx v bEL
FNRO TV 7)) — MIB Y BIEIEMA A+ v KEER,
A v AR 40, pp. 87~90, 1986 4.

5) Buenfeld, N.R. and Newman, J.B. : Examination of three
methods for studying ion diffusion in sement pastes,
mortars and concrete, Materials and Structures, pp.3~10,
Vol.20, No.115, 1987.1.

6) PIING I R WEOBSA» 5 RIBIbEx v P =2
b, EVINVBETaY ) - bOEMMEEEES,
AYv heavzy)—L, No.507, pp.33~45, 19894 5
A.

7) Ewing, S.P. and Hutchison, J.S. : Cathodic protection
applied to tank bottoms, Corrosion, Vol.9, pp.221~231,
1953.7.

8) EAMKE fh: vy — oERKREESE, F34M
BEBRNRETHE, A-308, pp.97~102, 1987 4F.

9) EIEW - MUR - KIRRE | BREE (EREtl~
ZaTV), #kH, pp. 157~182, 1989 £E.

10) KM : Z2WA ¥ K- 5 v ADFRTRE, BHREIH, No. 34,
pp. 582~583, 1985 ££.

11) HEEEL fth BWA Y ¥ —F Y ARk AR
2B s 2—8BK, 37— O HBEHEERCEY
2Y VRV LWMXE BRIV ) - P LERR,
pp.109~114, 199144 A.

12) EHE_-B - #HFEKE: 3v 7Y — bokER
B 2 EMNPIFE, TARFRE 45 MFERFEMBE
BEEE pp. 460~461, 199049 B,

13) McCarter, W.J.; Forde, M.C. and Whittington, H.W. :
Resistivity characteristics of concrete, Proc. Instn. Civ.
Engrs. Part 2, 71, pp.107~117, 1983.3.

L

56



TARF LR IE No.451 -V -17, pp.49-57, 1992.8

14)

15)

16)

Gj¢rv, O.E. : Durability of concrete containing condensed -

silica Afume, ACI SP-79, vol.2, pp.695~708.

BREER - - KEa@Mk: Vs 72—2&aryry—1t,
a3y Y= bI2, vol.23, No.5, pp.5~15, 19854
5 H.

Hope, B.B. et al. : Corrosion and electrical impedance in

17)

concrete, Cement and Concrete Research, vol.15, No.3,
pp.525~534, 1985.
JtE=Bw -8 B-&TF#— a3V ) - bOaRKKE
EHRICET 2 EBOPIT, TAFLE 45 MEREHHE
RMEE, pp:774~775, 19904E 9 B.

(1991.3.27 21¢)

EXPERIMENTAL STUDY ON PERMEABILITY OF CONCRETE BASED ON
ELECTRICAL RESISTIVITY

Hiroshi SEKI, Katsuji MIYATA, Hiroshi KITAMINE and Yuichi KANEKO

Concrete is normally considered to have high watertightness, but it is microscopically
porous material. The migration and diffusion of oxygen, water, chloride ion and so on
causes corrosion of steel embedded in concrete. Accordingly the improvement of dura-
bility of concrete is considered to make concrete itself voidless.

In this paper, electrical resistivity was measured so as to estimate the permeablllty of
mortar and concrete. Besides, three methods of electrical resistivity measurement were
compared. Complementally experimental methods adopted were water permeability
test, chloride penetration test and porosity measurement. Test results indicated that
electrical resistivity had correlated with chloride penetration and provided reliable in-
dicator of the permeability of mortar and concrete. Furthermore, mix proportion and
addition of admixture had an influence on the permeability of mortar and concrete.
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