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The Fatigue Performance Evaluation of Concrete Specimen by Using
Mineral Admixture
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School of Civil-Engineering, Seoul National University of Science & Technology
(Received June 28, 2010 / Accepted October 5, 2010)

Abstract : The surfacing of bridge-decks are object to secure trafficability and to protect bridge face from impact
load of traffic volume and other external conditions. But the deformation of pavements and cracks happen due to the
damage of the bridge-decks surfacing from the increase of the traffic, short maintenance period and continuous vibra-
tion of bridge. This test is to make the 3-type high performance concrete that has different mixing ratio and is added
the blast furnace slag, fly ash and silica respectively, and to compare 3-type high performance concrete of normal
high strength concrete of 400kgf/cm” strength through the static loading test and fatigue test. And test specimen is

united floor slab and pavement for the durability of bridge.
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Table 1. Specimen Size

A {mm) A5r)
Width Length Height
1,700 3,500 300 0.51
AFEARN) | 2R A EenY A(em®)
43.708 382,500 25,500
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Table 2. Specimen Mixing Ratio

%ii.‘i A Type B Type C Type
Gmax(mm) 25 25 25 25
Slump(cm) 122 122 1242 1242
Air(%) 5+1 5+1 5+£1 541
W/B(%) 04 04 0.4 0.4
S/a(%) 45 45 45 45
Wikg) 170 170 170 170
Ckg) 425 399.5 341.5 229.5
B(kg) 425 425 425 425
FlyAsh(kg/m’) 0 0 85 0
GS(kg) 0 0 0 170
S(kg) 755 764 749 827
Gkg) 940 952 933 1031
f284d) 410 454 400 445
LS 2702 HFEHH St AEA A=
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Fig. 1. Side Concrete Gauge Position,
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Fig. 2. Steel Gauge Position,
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Fig. 3. Upper Concrete Gauge Position.
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Table 3, Behaviors of Specimen
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Fig. 4. Specimen Deflection,
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Fig. 5. Specimen Maximum Crack Width,
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Table 4, Maximum Strain of Concrete

HE | 4% A | I8 B | IS C
2agdEe Type Type Type
ﬂ;ﬁfgf 89085 | 82159 | 81314 | -86385
Co.1 -553.05 -394.37 -307.98 -433.80
Co2 -875.59 -802.82 -714.55 -863.85
Co.3 -538.97 -292.96 -359.62 -375.59
Cod -890.85 -821.59 -813.14 -741.78
Co.5 -144.60 209.39 -459.16 9.38
Co.6 -157.75 423.47 -44.13 151.17
Co.7 -306.11 -512.68 ~163.38 -503.29

Table 5, Maximum Strain of Steel

HE | 3AH% A | I4% B | IHFC
FHBE Type Type Type
gﬂ)}?ﬁ)‘% 2115350 1708.92 1574.65 199531
St.1 2113.60 1648.83 1485.45 1805.63
512 2104.20 1552.11 1574.65 1437.56
St3 2115.50 1708.92 1479.81 1995.31
St4 2106.00 1646.95 1344.00 1900.00
St.5 185.90 81.97 58.22 64.79
St.6 164.30 . 5728
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Fig. 6. Specimen Steel Strain,
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Fig. 7. Specimen Concrete Strain,

£ W3l ¢S AmE w 27) Qg
5 EOIE}/I o] WA 371l w2t ga
A Wol AFL o] BHA W
SRS ¥ 4+ AR ol B Aol wa
RHAAE eUFol ol wE el 4

 AsE OI—E AOE AR ot

0

m

3.2 O2AE oty o3
Z} w2 AEA o] A3E&7Y Ak Table 63} 21,
AEA 9 vHESla- A A A E = Fig. 81 2t
IAE A Type-'] HAZE7} 7]./4 22 WEe
Bgrk ¥bH Concrete gauge?] 7% A& Co29)
U3 YA A HighS —'?'—017‘35 st ¢

Table 6, Specimen Deflection

HE |35 A |34 B | 8B C
Z3YE Type Type Type
=
A1) #Z 0.7 0.78 0.76 0.71
a4y | 29 138 137 Li 1.35
(mm) e =T 09 0.74 072 0.87
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Fig. 8. Cycles — Elongation Curve,
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Table 7, Maximum - Minimum Stress of Specimen
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Fig. 9. Cycles - Strain Curve of Steel Gauge,
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Fig. 10, Cycles — Strain Curve of Concrete Gauge.

A Typed] %9 SHBlIA 32 27)29
of SOt AlEA ARl ofat 77
o2 ozrel gado] wAEol 1 9Aolx 2

AEA] Sol A A Eloj ] Fo= detsof k.

%S B Type?| A@dAl= 17304 S35
BemEoixl fIA|fA] 27|k Ho] WA F o] ow
4TER)7} ol A AR E SHET= UHe) #FE
Ao FEAY. Hof +EZ= 0.1mm7t 3%
HolA o AlEA R & FEES Bt

1A% C Typed] AdAl= 193] whEAahA) 4
UG #HEFOIA oF 2em7lse] 78 2 UHolA
20em7}ge] FEA0lE 2= 27t go] WAt
wem 6uhsrh ApHEARE YRS st
2= 2 B ol MEE U ol F 257kt
AL ARl BARY FEEol Tk AV
Ao, HEEL 0.05mm o]sk=2 wA|skct

ol& st & v 145 A B, CType 4 &2
2az|EL] WEAYA HRAY Blu ge A
HEE Bl AT HMAAES 45 F B
HlsRh e Rl v, Sodoll $1AI3 WA oA
9 APL 1745 B Typed A2 ETL 7P 22
el MRS Ve ¢ 4 S shAR 1 A
Aol A7t af- mlashe 2 ApolE Ui A=
%= Aor Kook A vmAlYPelAe A4y
A 4FRe] LARE AIGATE A9 vldt &
e Hole Zor ddEof At

4. 22
= gtelMe Ea9E SR FE 4 AA
3

=
§ e dotel BE U 23S AT 23
Eo) 44

A SRS Ssie) 2t AEA)
shEl A S w27 Ee) whe AnkE w24 8

BHobdEks| x|, 25 M55, 20104

5 o YA Ro] Aokw S
SipolA AR AL T ABAT MY e
)

Aol mladt AE o

W

2) Aats AdoliA 88t EE 02mmE He
e HEFIEC] A9 24525kN, LAY FA
FEO AL 34335kN ojAto|dt}. 3 BEF
go] A BEZIYEE UTISKN, 1452 aT
Bl 24525kN o)kl A| HysteiT.

3) AEAY ftas oA HPAE vuet
A3 A wdBe] A2 3.9-98%2 oXE el
olom 238)E HYPES] AL 68~11.6%S 2
S vebolch vl side) e Eow
the 2a3E HIE YolA o & LAHIE
el ARE Roou; FxsiAe A9, 247
B9 FgofZol olald A& elste] upeutel

ol # U EAAEE mee ¥ 4] o
oz ot Aoz gEe] Ack

P A I L LELEPY
A A 2N FUEY 2 PN

Eo} geu, W) S dusk 3
e B Mz PETEe REEIYEY 4
< 3ke), R E 7H15eke), 308k, 6vt
solA] 217] uhep Fakiel A BAIE G ¥5
A FrA BERasE A8AE Ho) 15mme)
FAEL Bgon 4% A8 4$ 1L.0mmo)

A% FEHS ehhich
L

) 484, o34 YUECISE s o
Aol et Alg 3 s A A dE ek
%, pp. 34~44, 2001.

2) gk Eae]El vgrks gl wailey 6
Aol gt o] & 2 AP AT P EHE] =37
A, pp. 113~119, 1985.12.

3) =RIAAAVIE - sl HIEESE, pp. 5763,
2008,

4y AR, AR, 2719, FEA RN
Z3AY, pp. 40~49, 1997.

5) Fracture Mechanics of Concrete, edited by Sih, G. C.,
Kluwer Academic Printon Demand, pp. 127~138, 2007.

M off

» 0Ol=x
’ ‘E]_XO}‘

43



