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Performance of Portland Limestone Cement Concrete Pavements
Canadian Field Trials Show Equivalence

ol & 7"
Yi, Chong Ku

ol SO NE AANSAT} FA B R mE - ALY
Hgel Anke ARES) LH%L g2 AP A% e

o} & 7]AFe] -2 Concrete International 20144 1

150 AAE AoE FHHEUAYT theh(University of
New Brunswick)®] Ashlee Hossack, Michael D.A.
Thomas W9} Lafarge "|=721A}] Bruce Blair, Laurent
Barcelo, Anik Delagrave®l] 2Jsl ZAJx]9ich
LRI

Fitetelr= A3 EERE AMIE. (Portland limestone
cement, PLC) & AAA o2 w3lsl7|ol oA 7|& L&
A= ARIEEPC) 9 F5d A5 FE 7Fe s AT }71
Slel 2] AP 9] Aot FF A8 MY

a3t

QAFe FEE A
=

{0

O

mlo

i 35 ol&t PLCE AMESH ZAHE wigt
o] IZUE AWIES ARESH wita 22 A, A
A4S 7HE Grlstd, & 7AkelM = wUst 297
ARESle] AJARE PLCSF PCE &34
(supplementary cementitious materials) 2} 4 vt

& 2gEaves @948 2aE kst ik

(clinker) &

) et AZAHRAEHT s

* E-mail : chongku@korea,ac kr

20089 10€S 71do= 1270€ &<t A (Quebec),
A EH Alberta), wHI~F Ao} (Nova Scotia) =0l $13]
St 3 LollA |3 Z**Q“O] U3 o] o]Fo Ftk
— vl ¥4 74 (Gatineau, Quebec, 2008'd 10
) %] ZHE TR YMEY FAPE vieks 8
N ZABE wighs ARESte] 2 EEiE(H0]
450 m?, 71 150~170 mm) Fejz epd. #n)2
Egoi viEd ZI2ES st o® niglsh &
He Huks dXA|sto] o83t

— ANHE 33 (Exshaw, Alberta, 2009 9¥): 8 7}
o] ZAZE wighE ARgste] ©5e] BAF WiE 9]
300~450 mm FAZ ZIE =& P nfEn
2O S arefste] o S A|AAE A
7Fet 2B EE HEE o]Fsle], ¥ vt F ulek
A3A| (curing membrane) S AHEEF0] kA8

— AMlE ¥4 (Brookfield, Nova Scotia, 2009 9
) 6719 FAHE wids ARgsle] 3 T A
A 25 300 mm FAE EF. 2P Aol HE
o7 o]F 9o, AlEFEF(expantion joint)<

AR wow Hdato] s, Hod dd

AL AR gk A EE davkhe &
HIE ARgsto] thdslglar, w2 Z<=(bull float),

SR E SRR R 28s|X H18A M15(2014. 3) 63



OHQIHZI|AL

R e S )

>,E

9 BE ZAYE 24 P F ) SO
w maze =) A 5o ezt
25t

orERS} Aol ARRSE 87 2 E Wig T 470
PCE, YA 470= 434 295} PC 9= 98% w
Hleto] Aakst PLCE AREsIdAT) ZH2re] dgell 2835t
PC9} PLC= Y3t 29AF AREsto] A= Sl

wHEAFA oL ARES 6 /) 2 E wWiE 5 370
&Y 15%S 3% Le1 AME(PC—Slag) =,
A 37W= A 31X 12%, Se1 15%, PC LAE 73%= 24
alo] AR A3 -S| a-FENT AIE (PLC—slag)
5 AHSISITE 7] dAel A ALg3E AfAl: TUst
FYAE Ao, Akt Al flske] 2=
2 %4319t} Table 18 PLCE] ey} Al3)eke] X
3H5o] 1% Z71 0 ¢F 10 mY/kgBE AR E AL Kol
Ea=n

3709 @l A8 TagEx UnE FgelA 3t

=

A& A7vsto] AakE] it dERe} wnp~FAlofe] -
Class F Z2fololA], Aol -9 &1 AJHES} class
F Z8folofAlE 2:1 &= ARSISITh

=Z32|E Hig

Table 2+ SAYE HIg A1 HolErh H9a) =
HEsFAlore] 7 AoAel =9 oF& LA st &
—A9A vl(wem) & LA FABIIAIRE AHER]
75 ol o ® wigtes 4ol Thssto] &t
olofA] EdTo] W Wi B E-A9A vE
AT HALSE B EIAS AHgalo] 2
39ich ZF Ao ALE3l I EE AdAA%l= AAES
A3 glor], EsAgel AR HiEe] 3% PCs
Hlsted PLC7F E8M1%: 3713, &9l v 9%
& 3ol =14 elgiel.

L—% Alarete] v 22 A1

oX
>
Il
Hu
i)
L&“

Table 1 Composition and fineness of cementitious materials used in trial pavements

Approximate composition of cement, %
Location Cement type N i :
Clinker Gypsum Limestone Slag cement Blaine 2f1neness
m/kg
PC 91 5 4 - 373
Quebec
PLC 83 5 12 - 453
PC 91 5 4 - 399
Alberta
PLC 83 5 12 - 510
) PC—Slag 80 5 - 15 453
Nova scotia
PLC—Slag 68 5 12 15 532
“May include other forms of calcium sulfate (for example, anhydrite or hemihydrate)
Table 2 Cementitious materials (CM) contents and rages for w/cm, slump, and air content for trial pavement concretes
. . . CM in mixture,T slump, Air
Location Cementitious materials ke/m’* (b/y ) w/cm mmin) Conternt, %
PC or PLC + 355 75 to 100
Quebec 0, 25, 40 or 50% SCM (598) 044 10 045 (3.0 to 40) 6.0 10 68
PC or PLC + 410 . 95 to 135
Alberta 0, 15, 25 or 30% Class F Fly Ash 691) 037 to 0.42 (3.25 to 5.25) 601078
. PC—Slag or PLC—Slag + 385 60 to 80 r
Nova Scotia 0, 15, 20 Class F Fly Ash (649) 042 to 044 (2.25 to 3.75) 58 10 6.6

“SCM is two parts slag cement and on part Class C fly ash

fCM is cementitious material content (including fly ash and slag cement)
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- =T — ASTM C39/C39M, “Standard Test
Method for Compressive Strength of Cylindrical
Concrete Specimens”

- G0l FMd — ASTM C1202, “Standard Test
Method for Electrical Indication of Concrete’s
Ability to Resist Chloride Ion Penetration”;

- 57383 A& — Procedure A of ASTM C666/
C666M, “Standard Test Method for Resistance
of Concrete to Rapid Freezing and Thawing’;

- APdE Aol st AAYE AP — the specified
or a modified procedure per ASTM C672/672MV,
“Standard Test Method for Scaling Resistance of
Concrete Surfaces Exposed to Deicing Chemicals’;
and

- AR7) YAl 4 Al — ASTM C1556, “Standard
Test Method for Determining the Apparent Chloride
Diffusion Coefficient of Cementitious Mixtures
by Bulk Diffusion,” performed on cores cut from

the pavement at 35 days.
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Fig. 1 Compressive strength of cores extracted from pavements
after 3 years (Alberta and Nova Scotia) or 4 vyears
(Quebec). In Alberta and Nova Scotia, the SCM comprised
Class F fly ash; in Quebec, the SCM comprised two parts
slag cement and one part Class C fly ash (Note: 1 MPa
= 145 psi)
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Fig. 2 Depth of carbonation in cores extracted from pavements
after 3 years (Alberta and Nova Scotia) or 4 vyears
(Quebec). In Alberta and Nova Scotia, the SCM comprised
Class F fly ash; in Quebec, the SCM comprised two parts
slag cement and one part Class C fly ash (Note: 1 mm
=0.04 in.)
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Fig. 3 Results of rapid chloride permeability test for cores
extracted from pavements after 3 years (Alberta and
Nova Scotia) or 4 years (Quebec). In Alberta and Nova
Scotia, the SCM comprised Class F fly ash; in Quebec,
the SCM comprised two parts slag cement and one part
Class C fly ash
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Fig. 4 Chloride profiles for cores taken from Alberta pavement,
after 70 days of immersion in an NaCl solution per ASTM
C1556. PC and PLC mixtures labeled with —15 and —30
suffixes had 15 and 30% cement replacement with Class
F fly ash, respectively (Note: 1 mm = 0.04 in.)
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g. 5 Calculated apparent chloride diffusion coefficients for
cores (ASTM C1556) (Note: SCM stands for two parts
slag cement and one part Class C fly ash in Quebec,
and Class F fly ash in Alberta and Nova Scotia;
log—scale on y—axis)
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