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Abstract : This study was intended to evaluate the permeable performance through a change of reinforcing materials,
curing condition, durability evalvation and permeability test, and to select the reinforcing material which could reduce
the durability and water tightness from it, as the study for considering how the change of the outside’s environment
factors that the concrete structure actually contacted with impacted the concrete’s durability especially the permea-
bility by referring to such the background of the study. Accordingly, it was judged that evaluating the permeability
by considering the severe environment condition where the concrete structure was placed in was more reasonable
than measuring the existing permeability coefficient conducted in the sound state for the permeability evaluation of
actually-used concrete structure. In this study, it also could be known that the specimen of hybrid fiber reinforced
concrete which mixed the long and short steel fiber was the most effective for water tightness enhancement in severe

environmental conditions.
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Table 1. Properties of used aggregates

Table 3. Properties of steel fiber

\ . Elastic
L(i?rit )h D;?nr?g;er ﬁz&’ﬁ]ﬂ E:Zl;?; Shape modujus
(MPa)
30 045 67 7.85 | Hooked | 200,000
60 0.90 67 7.85 Hooked | 200,000

£51 M= 30mm % 60mm ZHolo] o] Z
2l Fei= Hof S AES AMgstgon, T
o] 84429} Y= Table 33} gtk

2.15 Za|Z233 MQ
B oA AME Zejmagy (el PP
Ae)e UM B AESE I9mmE AR
shggon] EAAE Table 49 2t

Table 4, Properties of polypropylene fiber

Length | Diameter Densi?/ Tensile strength | Elastic modulus
{mm) (mm} | {g/lem’) {MPa) (MPa)
19 0.002 0.9 612 3,500

2.1.6. SBR latex
SBR Latex= #27]0] Q%o]u ol A AJate]
oj A= AZS AFgsiact SBR Latexo] A48 &
Aol f<pstal, Wohe A W yltAdol et Bl
2 ogaxa glon 11 BEAL Table 58 2t

2.2. vzt A

2 Aol 38 E HAZIEdEE 30MPac|H
AfE7y Fadee] yigdds de2Esesle]
AfE7r ZAYES] AAXZAIE dA=xsto] A
4ol ¥ THEY 2FEE o7 A9 Al
& AR F 22 AReled 2w PP
9 F AA TYUES V@22 sto] Ho] 2PH
2 4o A PP EdEE 2k
HA SASFE YASA FASA

S, SBR latex®] EUELE AuAE dit £
B 20% ARG Al EAIEAES TEEt] o] 4

. Density Absorption Ginax & wiglol &8st
Kinds (gfom’) %) FM (mm)
Fine .
aggrlegate 253 178 2.68 - Teble 5. Properties of SBR iatex
Items Value
Coarse ' )
aggregate 265 164 6.68 25 Solid contents(%) 48
pH 9
Table 2, Properties of superplasticizer Surface tension(Dyne/cm) 35
Type Color Solid contents(%){ pH | Specific gravity Viscosity(CPS) 70
Liquid | Dark brown 40 7~9 120 Color Milky white
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Table 6. Kinds of specimen

Kinds Remark

OPC Plain concrete

SF30 OPC + Steel fiber 30mm (1%)
PP OPC + PP fiber (0.1%)

SF3060 OPC + Steel fiber 30mm (0.5%)

+Steel fiber 60mm (0.5%)

OPC + Steel fiber 30mm (0.9%)
+ PP fiber (0.1%)

SBR OPC + SBR (20% instead of cement weight )

SF30PP
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Fig. 1. Results of compressive strength cured tap water,
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Table 7, Results of permeability coefficient at 28 days
cg;;ilg(gm specimen days 1-day 2-day 3-day 4-day 5-day
oPC 1.26x10°% 1.65x10°7 2.01x10™ 2.38x10™7 2.81x107
SF30 - 1.01x10° 032107 0.45x107
133 - 123%™ L1sxag” 245x19™
Tap water -
SF3060 - 0.31x10
SF30PP - 1.11x10" 2.32x10™
SBR - 0.15%10™" 0.28x10™"
OPC 1.76x10°" 2.42x10™" 2.51x10™ 2.82x10™ 3.55x10™
SF30 - 231x10™ 0.35x10™ 0.51x10™
Substitute P 1251072 191x10™ 311107
ocean water SF3060 - 0.42x10™"
SF30PP 151x10™ 2423107
SBR 0.22x10™ 04110
orC 240410 2.71x10 3.00x10™" 3.45x16°7 390107
SF30 - 2.50x10°™ 0.43x10™ 0.55x10™"
PP - 1.32x10™" 0.20x10™ 3.30%10™"
NS0« 12
SF3060 - 0.45x10
SE30PP - - 2.78x10™
$BR - 0.65x10™
OPC 3.20xi0™" 345x10™ 3.80x10™ 425x16°7 450x10™
SF30 0.20x10°™" 2.50x107™ 0.70x10™ 120x10°™"
MeSOu PPV 1.62x10°" 1.95x10™" 2.40x10::§ 3‘90x10iz
SF3060 0.10x10 0.57%10
SE30PP 0.50x10™" 1.55x10™ 3.30x10™
SBR 1.50%10°™" 0.40x10™ 1.01x10™
o8 FAEQIth £ Al 2UR R E = SHint Aetle A% 2ok 3, SBR AEAE A
Yl g0 JAg ZFd-FHE7d<el SF303} PP FES AT g A SF3060 Bt @ Far
& B AAClA Bprt A2HE LD, SF30E AsE yehfglont gk gdof HAg -9
B AlEA A = wlAsha) F427t WA R 9] = 23lg BaAert Z7rekeoh o) dRbAel
t}. o] 2 A2 Ry St avge] AXE = FRzANNE FA9) Eo] 244 F7F T
Aol 71k dokst A UE gttt St YA spgoll aataolut it §Ho] 2G5k
& ZIE F9| FIYHAET dRgste| AW gAstol A= A& B L B chgastol ant
A& sk B3 AJHE #Ho|AE AL ohE Hog AFslx] B3t Aeg wekdck

A5} s ojzRy BadEe] F4yol F7b
3 Aoz BEEL,
54 A8 3YAolE $AE BRI SBR A)Y

AAHE Ba7k AREIgon AH 40 HE
SF3060S B3 NBAE A T2 APA B
§9l9] F5o] webd FRAGTL BS 455
Ae & % Adrk

B2 A npajgk 3] S5YA= SF3060 A8
WM ulishAE FAol Uehton RE 4

AN ARG GHof| wEkA FaAlRTt F23)

KX
o
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Table 8, Results of permeability coefficient at 56 days
cc():r:] SZE " specimen days 1-day 2-day 3-day 4-day 5-day
0PC 2.20x10°™" 249x10™ 2.73x10" 3.25x107™ 3.04x107™
SF30 - 3.01x10-13 0.40x10™ 0.50x107™
PP - 0.90x10™ 1.48x10™2 3.15x10™
Water —
SF3060 - - 0.20x10
SF30PP - - 0.75%107™ 1.45%107™ 2.49x10™
SBR - - 0.20x10™ 0.74x10™
OPC 251x10™ 2.99x107™ 3.50x10™ 3.71x10™ 4.12¢10™
SF30 - 0.26x10°™" 3.52x10™ 0.82x10™ 0.55x10™
Substitute PP 0.75%10°™ 0.98x10™ 2.66x10™" 3.24x10™
ocean watet SF3060 - 0.26x10™
SF30PP - 0.63x107™" 1.40x10™ 2.40x107™ 2613107
SBR - - 0.25x10™ 0.86x10°™
OPC 3.40x10™ 3.75x10" 4.10x107™ 450x10™ 470x10™
SF30 - 2.50x10°™" 3.20x10™ 0.80x10™ 1.01x10™
PP - 0.80x10™" 1.69x10™ 3.18x107™ 450x10™"
Na:S04 12 2
SF3060 - 0.19x10 0.47x10
SF30PP - 0.60x10™ 141x10™" 2.75x10°™ 3.50x10™
SBR - 2.20x107™ 0.50x107™ 1.10x10™
OPC 4.11x10°™ 435x10™ 4.52x107™ 5.10x10™ 538x107™
SF30 0.20x10™ 2.50x10™ 5.01x10™ 0.70x10™ 1.10x10™
PP 0.90x10™ 130x10°™"2 2.52x10™ 3.50x107™ 4.40x10™
MgSO0, 2 2
SF3060 0.50x10 0.80x10
SF30PP 0.50x10™" 1.01x10™" 1.45x10™ 2.50x107™ 3.90x10™
SBR 230x10™" 0.90x10™ 1.30x10°™"
Ak whe SF3060 AlEAISE 1 FRATt = ¥ 2agE FeBe YT4Ee B ¢
£ OPC NHAS Ahe ol 2 7o) ARE  stod 4w, AFele PAUES W Fink
olEigt ARERE EidES uRd ZaLE o] AXT T 24 F AP Sl theT) 2
Wgo] Ak Al Sote) ot oL A™NS 2 4E2& 49t
Agrom Yol Ak o B9e
sto] wrAjatk 4 99l E3] A9 sfo]H ] ) AHH= &4 A3 AT Y Aol
= 17rel SF30600] Ao B ekl & A £ OPC AIEAY Z=rt 7P wskod dgsis
5% 53 A e FHEESY A% FAYe] Ze= o] stolHE = BRI SF3060
FAS U1 Ql=t) o= Z3jE geEdAs |EAH|7F OPC AIEA| Hot 7= #|shgo] wot &
ol AT BTt 2rgat slpe) Zotef up  OFR FARAAME BRIl Edle] AAHolT:
o} HAshe Fol diste] AaHE Aol 94 2) 7 SASAY 23k A 2 54 5ol 1
7 dRolot 53] 249 sjojmel= sgel Al ol BAE el B39t 3l s
SF30609] -9 wrlst= FAo] 7)o uke} 2t FrEate] BAkE AYEEE Faarled &
7] ThE Afolzo) A4t EFH o2 24q7] o) ol
Hog mhEch 3) 7} & Aol AR & FHE FeAls AL
A, 744160 sto| Bl r7rel SF3060 Al @A 7
6. 4= V4w ehton, ol 2aeE yRe) 2]
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