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Evaluation of Environment Friendly High Performance Ternary Cement Concrete

Deck Overlay Pavement by Experimental Construction
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ABSTRACT

This study experimented to evaluate the environment friendly high performance ternary cement concrete deck overlay pavement using mineral
admixture such as fly ash and ground granulated blast-furnace slag. It was measured to find best binder mixing according to replacement rate of
mineral admixture with compressive strength and flexural strength. After finding best binder, it is also experimented to evaluate durability on
chloride penetration resistance, freezing- thawing resistance, scaling resistance of deicing chemicals, abrasion resistance, alkali-silica reactivity test
and bonded environment friendly high performance ternary cement concrete deck overlay pavement experimented to evaluate bonded old deck and
new concrete overlay pavement using special polymer cement mortar. In additions, bonded environment friendly high performance ternary cement
concrete deck overlay pavement by experimental construction was evaluated at interchange bridge of North Yeoju. Result, examination was
indicated better binding with binder replacement of cement 70%, ground granulated blast-furnace slag 15% and fly ash 15%. And special polymer
cement mortar used in old deck and new overlay concrete was indicated better bonding both laboratory and construction.
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Chemical composition(%) Physical properties

H 3. 0ds AEZH S21H &4

Type Color S.G  |Soild content(%)| Acidity(PH)

Polycarbonic Acid|dark brown| 1.08 20 7.0

2 4 8% 2ZH =218 Y

Type Color S.G T.S(MPa) | E.M(MPa)

Polyamide Fiber|White powder| 1.15 800 3500

# 5 YeH 22 EY

Type Color B.D(g/1) R.M(%) Acidity(PH)

Silane | White powder| 220 Max 1 7.0

g 4l ZAYES $-3Y FU1E 9t S5 ARtE
Polymer Cement Mortar(Brooming) & AH&-slIoH &
24 dee v & 69 2t

H 6. Polymer Cement Mortar(Brooming) 22|18 E4

Bond Water Compressive
Title Color Strength |Hygroscopic| Strength
(MPa) | Coefficient (MPa)
Brooming | Gray slurry 2.1 0.3 42

2.2. 232|E Hjgt

2 AT g FELZIAE AFESHA] 22
OPC(Origianl Portland Cenent) #1&2 SG(Ground
blast furnace Slag powder) 2 FA (Fly ash)& AH-g &
157 ZAYEE wigste] A4¥e TPt 2AYE

T 2 v 3 T A

SiO,| Al,O3 [Fel,03/Ca0[Mg0|SOs|lg.loss| density | Braine
Cement|20.6| 49 | 3.2 |61.5/35|23| 17 314 | 3,150
Fly Ash|59.5/ 254 | 58 [37|07| — | 1.6 238 | 3,710
Slag |33.1 17.8 | 0.4 ]40.3| 4.1 28] 0.3 2.91 4,150

Types Gmaxs(lg;])p (A;; T Unit Weight (kg/m?)
o W| C |SG|FA| S | G
OPC 426| 0 | O (936|741
070SG30FAO 298|128| 0 932|737
O70SG15FA15 298| 64 | 64 1923|734
O60SG30FA10| 13 | 210 [7x1]| 40 | 56 |168|256|128| 43 |925|732
0O80SGOFA20 341| 0 |85 1933|739
065SG15FA20 277| 64 | 85921729
O50SG30FA20 213|128 85 [919|727

Type Gmax(mm) | Absorption(%) | F.M Density
Sand <5 1.32 2.6 2.61
Cushed gravel <13 0.83 2.7 2.63
AR EsiAlY] Evld B2 o 3 3, 4 2 58 2

CFEFE L KS F 24059 F38t] ¢910~20cm 954

H
TAAE AHESte] A" 7Y, 28U AEAES
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4. Q440|235 A4 ¢ NT Build T492 2 ASTM C

120290 T3t FA 2849 B 56U el Al Bst] &
3} AFF(ASTM C 1202) 2 dio]e 2
(NT Build T492)& Mgttt &3 st A
9 G e o 2 (1) 2 3 83 2o g4
2 AT E T 2 (2) ¢} 2ol AFEsisiT

e

Q = 900(10 +2130+2I()0+'"+2I330+I360) (1)

A71M, 0 =%F%F% A3t (coulombs), [, ==7] HAF#k
(A), I,=tFAA ] AFZEA)

# 8 S0 7|=3 HakE0l2 EFE SE(ASTM C 1202)

A7IM, P:E5A%53 cycle(n) ¥ AEeAAS(%),
n: 54538 Ocycled 712 13 X% F34(Hz), m: 54

LR

6.

cycle(n)g] 7F2 12 A T3 (Hz).

akg|zgkA: ASTM C 6729l Fato] A3 3424
S5 FAA FH HASA lcycle(-16TC~4T,
4hr)el A 50cycle”bA] 10cycle F712 FAEATEF =
2 2 ASTM C 6727]1%9] ALY JElE 4319

o ZHES dHeES te & 99 2.

H 9 BHEEY JEISE(ASTM C 672)

Rating Condition of Surface

no scaling

very slight scaling(3mm([1/8 in], depth,
max no coarse

slight to moderate scaling

moderate scaling(some coarse aggregate visible)

moderate to severe scaling

Chare Passed Chloride lon Penetrability
> 4,000 High
2,000~4000 Moderate
1,000~2000 Low
100~1,000 Very Low
<100 Negligible

_ RT x;—a+\/X

o 7|4, _U=-2 _ ~ |RTL 1 2¢,
E—T,a—Z ZFU-erf (1_?)

D, - V178787 e]oll Al daol SHAIF(m’/s), 210l
PATHz=1,9&0]29 A%, F:oHlguvo]’d4(F=9.648
X104J(V-mol), U : AFAHV), R : 713478, T : g2
Z(K), L:AAFA(m), X, :dael AFZol(m), ¢4
@A71Zk(s), erf 1 QAFFHE, ¢ tH[AY REE T gl ¢

S drol v&

5. 54%3 : KS F 24569 T3t AH(FF)o 2
leycle(-16C~4C, 4hr)ollA 300cycle7}A] 28
30cycle 1HH o2 FRAATE S8t 263l
30cycle +719] e A P2 4] (3)3} 2t

R=[n?/n5]1x100 (3)

severe scaling(coarse aggregate visible over entire
surface)
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$Eo] A Vet =3+ Masaki Daimon et al.
(2005)9] AFoNME FetolofA]l 20% YA vhg-Eo| 7}
Z AA JeRs

60 —

= compressive st, 7d
[l 1] compressive st, 28d
—A—— Flexural st, 7d

7 —— Flexural st, 28d I

a
S
\

\
Flexural strength, MPa

Compressive strengh, MPa

2 AFolA n2&e 1 vEEn SefolofAe] B3 AL
o W EelA 5 digt Ad7E =E3] Aste] OPCY
67k #igtel /5 AFste] a9 13 Zo] AT
A= HAEE o AdA AR28Ue] FetolofA
15%9 n2&da v|B% 15% £9) 23 EANA =7
T 45MPas 33]ete 237t v en A7 EdAE o
750 AT} faket A7 YR

Mehta et al., 2000).
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Length changes, 10-4

-1 | —@— oPC
—&— OT0SG15FA15
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I l I I I I
0 7 14 28 56 2

Curing, days

ag 2. xR0 OE ZolHst ZAnt
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W IFE YFAHCR oY 7k g3t 1S aHsjof
sty 1 81 shrt AskE e gk =Eolt), 38
E w 2730 75 547] 22 AGA AR QIS AskE
s 9 skt Q1A i’_%kjﬂr a7 W A5 AstE oF
w3 ol mE g3l it HM A3tE AFEe oY
X4T o ZAYES 3t B F2e] BA R oo F
ek, oly gt AstE A3l tigk 3o S st &
EAEA FepolofA]l F RS 1 nlEEE EYE A
HE FAYEE AHgsle A% 4Rt ZAYERY AskE
Aol S o (Michael D.A.

Thomas et al,

E AP E d3kE wF B dig <
71 S5t FEddats Hot ‘;% 2ol MHASE A=
stglom 5719 AdA] <
Aate] F9 ule] Ag é_‘té% %}ﬁv}.

AT} AokE o] AP Ty a8 49 2ol 28Y
2 564AH A 070SG15FA1SE ASTM C 1202715
Low % Very lowd 99| vt 57} dal&da diol &
AHAIA A OPCo| vlgte] B it +5 Bt

‘
O
_(|)Ll

] OPC, Total Charge passed
O70SG15FA15, Total Charge passed
—)— OPC, Diffusion coeffcient
5000 — — 44— OT0SG15FA15, Diffusion coeffcient

"]
'E 4000 — — 12 ~E
o ™
2 4 L
8 Moderate 7 9—
o 3000 3
3 5
1) ] -8 ©
E 5
% 2000 4— — — —- 4]
g g
[} 4 Low -
— — 4 é
g 1000 — — —_— —_— — E

Very low ]
"~ Negligible

Types of concrete

O3 4, AR AEME Mg 2ot

w3 3y 59} o] FA7] A <3 mH vedd
A3}, 070SG15FA1SE OPCHU we é‘%kz.%i A% 3
a7 63 Zo] d3tE o o3 W Ay A7
OPC¥ ASTM C 672715 Rating 3.2 HHo

ZA7F wF HoAR A& 2 F e ¥ 070SG15FA15
A& Rating 022 FHEsPF A9 gl Aoz Uehith
diole HNE A Ae 2 guua| e A A} 3

=S N

—O— oprC
+ O70SG15FA15

Mass Loss, kg/m?

4.2. 292|E mM ZHO| 012 A&y
ZANE ¥4 W EEE AFetee] A E8AQl vk
FAol :=FH o] vl et Aol egEn oHg &
A E 3739 ntRA YA A E Fib 2t A A EH
‘1%‘5& Tzl e FEARE WET & F 3
olefg FAYE ¥ 7XE AL
Téf%’é‘ %fi}xﬂod aesH 1 RS 3 Sefo|dAlE
o 5 =
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0.63mg/mm?°] Z#FEen 070SG15FA15AA &
0.47mg/mm*S. = YElRT}. o2t A= ZloloAl (FA)
9 p2&a u]EE(SG) S AFHES 23 E wHEA ] nf
2 A o] et S YERATHJ. Mat et al, 2002).

0.8 —
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Mass Loss, mg/mm?

Types of concrete
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