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An Experimental Study for Crack Prevention of Floor Mortar
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Abstract

Recently, the mortar crack on floor is very serious in construction field, e.g. the crack
due to plastic shrinkage and the crack due to drying shrinkage. To prevent this kind of
crack, optimum mix proportions not only satisfying the required workability but also
minimizing the unit water content were selected. And the expansion admixtures were used
to compensate the shrinkage of mortar. This study shows that water/cement ratio used in
construction field is about 64%. Even if we reduce water/cement ratio of mortar by the
appropriate use the fine aggregate with high fineness modulus and superplastizer, floor
mortar can have the required workability. The equations between mortar flow and
water/cement ratio, sand/cement ratio, fineness modulus of fine aggregate were proposed
in this study. And this equation may provide available mix proportions of floor mortar,

LA E

A2 AFZTAAME T @5, QAdq -
F F9 °lfrz AL Z2et29 A% A
Tol A HFda Ao 71ES ujEe] ¢
¥ ZaYE FAS vtAAE Yo 3
AN RRet2g§ Az F @AM 4%, B
AsAY @M REgl2g ERY F <
+, B2 F nFeg ¥ &3 ¥ w3
GAZbel ebdgoan FHe Uy ===
9 Sl AN ¥ EBdRT R w2 A
THEC Eol FUIGEF Fol oFAR 3
o a2y ol ¥ AHY olddlEe H#& A
T, A% B BE e FAYE obr|sn
A &3] B F 2447 ojU) BAFE %
ZiIZds B F BUI3d FA ¢S A

» AY, dFodn A5, AYFAL
= AY, d=ARrled ESF, e
= Y, WYEHF) JAHE, FHAT7Y
oo 34, WEANTIEY ESIUA, AR

..202._

zT5T99) ¢Ae Y & A2 dFH
i glen ol uigg REERE AF X 3
A G dFEE A% A

g ZEgEE @% FAgdAse AF
B o@Fe & AHEER o) % &
Tl wol WY B ok, A® F9
TEALAE ol TEHA A7t FE3
YA F3a ok & @Wol A e o]
e BEUSAH 4049 T HEolng,
v&Her of BEE MdIHA dnMe d
2553 olz Q¥ FIAE HAHNIN ¥E
Ace wddd. M ey HAYE &
AeHaM ST EE 2ds AgH 89
I wiFH ade AEINY HHuge: HA
o] AREFOIAES] AU {Hde H€Q
of s ddATEE JAMIES HJYow, E
Fd BIAFE AHEEHA F£HE BAHE WY
& T TINA AYEE HALMAEE
3ot

2. dEAY



2.1 d¥de

o] d-FE BAWEH/(w/), AIZAANE
Hl(s/c)7t vlgg EEZEEY v AYE
uotaty] YEtd ST FE HAsEHEA F
Aol Hort He ZIEuza AP EH
AU JYS 3 WFAEE AANF
ot 2ela PPAE AR £5FE
2A71E £5JAMNYEE o

g8 REet29 wiPgdAd UM EE
2 = ugg 229 BYJPSLEAN, o
7= KS L 522014 A% AR 79
A 140 kg/em®, 28¥AAM 210 kg/emP g o
}xE gt 1l REEE29 YL
HFAA S} EFY FHdo] JHsd e
A &3d €dZ EZ9(slump flow) 53%
2cm, ¥& EE%(flow)gt 220+5mmE =Y
ol 7% A4 BEgez HdAHAG

22 Hyujpr MY A8

HAuYE Ay HdYAME dx5FE A
g A8 SHTFe ALYHEE A o
A-FS dAY 35 A7 e AT
o] At AP wPyzAY AQZH JIEA
o] 2U&(FM)9 =, aYsdsH AL
TE B8 Al Hd 2 He =d& A
AYom APstnz Ao

221 MEQ =

AREE 19959 6¥el e TAY 2
FTELEAE AWIEE ARSI, 283 AHE
¥ AEAE GEAL SHHALE o] 83U L,
H|FL 26, F5€L 09%°lH.

222 BANAEU|(w/c), T2 AlH £ H|(s/c)

(D) 48+

o] AYAME 28¥¢ UsF=E’ 210
kg/em’® HESHAEM H4ol Hoz Yot
HE& 37 9t EARIER|(w/o)9 JEA
A REN(s/c)E WEA7IAA B W&
HEH}ASD

AYFEL BAUENE 036, 040, 044,

~203 ~-

048, 0529 55+Fo2 WA, JIFAA
HEY & 175, 200, 2.25 2.50, 2.75, 3.00, 3.25
o TrELE UHAA AN BFFRY R
2wl didted 29y e ¥E B
o},

(2) 494y

A4 $3& KS L 51059 AdE »&
BEo URZE ANYYYY 222 §#2¢
(flow) AMBWR &3t Al 2At.

223 A2 x=EE&(FM)

A9 BYFTAM HAAEA 7 & 9%
g HAlE 898 WIAY YxE XY, 1
gy X AEEEE FA AR ug) 2}
o7t A7l Wi #F AFM ALE F
ZEA =S ¥ol wtebs wige] el ¥
s3tch mety Qe 2YEE EFE M
A st et.

(1) d4¥g+&

BEARENE 0482 AT, FAY =
H&(FM)& 215, 246, 277, 3.07, 3382 ¥
AT EAM AFA AT W7 AN
o nXe IS et aa FIFA
A ENE d34M 713 el AlgHa 3}
£ 250, 275, 30022 stct.

(2) ZFA =2Y&EFM) =4

PE AL FTdod FIAY =Y&L
2.15, 247, 2.77, 3.07, 3.382 3 Urr.aEa 1
Fio uigtel oisl Z 2709 FAMNE A}
At

233 AEuy

FAAE KS F 24249 2 =2¢l2 ZHo|ws}
ANPRY Fd 254x254%2857 mm =
719} 298 HEE=EE AHEE AlFEddg, »B
29 BAHdE FAME X 20T, AUFE
95% 9] #e&&a7o Wol 24AIE FAM ¥
gyt dols &7 E ol &3 x7]4d
°olg &FAdAYt. A Foe gA &5 N
T, 4UEE 60%9 #2¥a7id Ho] 44
A7 AM A dolelg &3



3. d¥dx R ag
3.0 HEugt MY oY A @

(1) wigzad A3 4%

Fig. 1(a)x BAIWEN|(w/c)d] w3y =
2el29 EF2 93l vAE dY¥E e
Rolth, BAHEN 9 ZF7te] wel E 7S
F7v8in, O A% IIAAUE|(s/c))
wel Ao dAF Fez HMAHoR Fv}
o o wEM ez E29-ge 2
FRAANANEY (s/c)9} EAINEN|(w/)S 3
2 Yerdid A (D)3} o] vebd 4 9ld.

flow=(—=132.7 (s/) +955.2Xwl)+ )

(—21.5(s/ ) —172.2)
o714, flowe 2229 F2$-ZH(mm)e)
o.

Fig. 1bs 4¥dsts 4238748 Mz
amstgen, 4 (D& dudsst A AX
3 3lge ¢ & Uk

o] AYdME FUF TIAAWEH](s/c)
A BAHMENZF 036~0522 AF wat
E293%L o 130mm AEZF F7hstod AG
Ao EBEANWEYI 1% F7idd ue E2
F#< ¢ 8mm F7h3ta Ul ojof L E
A EYN e F7R A EFE2S-39 Frke
&3 o] 49 4 gk § EANEN] Y
F71E F7HA71H AWEHo]AE A Fo|
Z718A 9o, WA 32 At FF Aol
tFe) Hojx FAYAe] vl A 3to] o}z
o ¥ F7tE 9P g3 ANESo|
2E9 HAo] Rolxnz E2$Fo] FIle}
T Ao 49g¥ ¢ 9,

300
250 b : . L :
’ s
~ 200} - .~ .
o
~ 150 . g ot .
—g_ : /
e 100 A :
0's/c=1.75 v $/c=2.75
50 a x/(;-Z_OO o $/c=3.00
o:3/c=2.25
os/c2.50 ® 8/c=3.25
0 -1 1 RS WS W

032 038 044 050 056
w/c ratio

(@) Test results

250

o/
r=0.989 :/:,4
—~ 225} : gy
€ D,j/
A
E 200 I . v*&/{;. -
] : : »
Ko : ///
- 175 . v S
he}
3 sl
L 150 .
°
et ogZ
a
' -
25 Y,
743
] 1 W N

L 1
100 125 150 175 200 225 250
measured flow (mm)

{b) Comparison of measured fiow and
predicted flow
Fig. 1 Effect of w/c ratio on morar flow

¥ Fig. 2= ZFAADEN(s/c)d &
E29%4Y ¥3E Jeld Adojg, ZFAAW
Enjzl ZUhgol wel F2$3to] A,
EAWEY] o] Fho] wa Ao dAF 13
o7 XYooz FAad Y. Fig 29X =
A¥ZA e 2 2 98 AAE Yeyn
Act.

o] A= ZtZe] EANEN| A
FAANMEN(s/c)E 17594 32574 0.254
F7HANAY. BEAF F713td Al E o)
2E9 AAL Hida old we EZ$g
o] i & FUY EAWNEH| YA F
EAFE FMAIA AWEFHo]2E] HA
o] ¥zE U SIAFUe] F293 I
& T 9N A JALY v F Fe& B
Zet29 TEA AR AANYgow 9
& 5 AL 2o #AE YE
g Ao Alsd.

300

250 | o

200 |

150 | ™

flow (mm)

100

S0 | o w/c=0.44"
o w/c=0.48":
v w/cm0.52:

' 1 1

0 R S
15 1B 21 24 27 30 33 36

s/c ratio

Fig. 2 Effect of s/c ratio on mortar fiow
F3 4 (DE ol &3 HAGA A

- 204 -



go ¥ nEet2e] B EE294E €7 4
# BAUEHY AFAADNEH G FH YA
A5 471 Ao

AR ulg g ZZ2gg29 wes @
o] AlgEI: Ue FEAAWEN(s/c) 20,
25, 3090 A%, 4ol s E24
&€& 220mm oldt. welAd 4 (Dl flow=
220mma WY EAWMENE FTIHY sk
7F 20904 049, s/c7t 2594 055 2ER
s/c7t 3094 0.642 “ERSET

olRoz AN 13 Wt o g AR
i e ZEFAANANEY(s/c) 3.09A upgt
£ REEEZE WYY 9o BAUENE
064 ooz ALda Sl Aez FHY
F en, BEAWMENE 064 B2 A
ol Y49 FEAglel 2jn A[YATL &
ZEA AUY & A& Aoz ArE

3 YFdA duty oz ALEHE JEF
AANER 3 EAWNEN 0649 72w
vxgdde 34T drA(dd Mighty-150)
g Hotete Fgo dd AL sAdck &
29 20mmE ¥ed AP FFFAE AHE
Z%9 21% Y7IEH BANEMIL o 20%
ZARA3, 12% J7EdE EAWEN}
12%7F F4EAd. 28y a5 AFAE
20%0°14 vFo g NG Afde Bréol
883 FAAY T "WeAM ud ez &
o8z RASHFA 1.2% M7k 3 EBA
"WEN st 055 $2d E293 & 220mm
g FAE Aol YWY ALz wY¥Y +
At

(2) ZEA9 2YE(FM) W we Fg
49 as

Fig. 3(a& ZEA zd& W @&
EZ 939 ¥ d¥EAE JdEd Ao
AEA 9 =7t 215, 246, 277, 307, 3382
AW m2etze EF29-3o] F78te AL
2 Yegon JAFTAAUEHN|(s/c)] F3H
e Ao FHFoe Frhda ok

ety RE2et2e F24ES JFAAR
Ed(s/c) FAEAL ZH&(w/io)d ¥FE
el A (2)s o] YERd = gl

fow=(21.7 (s/a)=34.5)(F.M)+ (o
(—161.2(s/¢) +550)

oq7|1A, flowes EEZEIZ29 F24g(mm) o]
th ol & ol &Y AT A =YL EE
@t vRE gL AHI) FFYE £ AL
RNe g Algdr

Fig. 3(b)ol A d¥d e} SHg M2
st en, 4 ()& d¥AHged AY A
3} AEE & F Utk

EF A JHE dutz e ALgsEa
NE FFAANNEY(s/c) 3.08 WP =
FA9 Yo 21594 3382 FItYY o
2t Ez9$-gte] 3ITmm F7hEY, AFTAY X
H&ol 01 713t & 31lmm x99 E25
& F7EAIL e RS & F Ak o
Fol AEANY 2YE T wep E29-g
o] F7Iste olfr&, Table 39 ZFEA jIx
ZANY JEIE RAH o] I =Y
&(FM)e]l AAFLE 25 12mme FLYA
7b AEFAo @ol XS, 2YE F
&% 03mmo)& 8 FYxrt Fr13 7] JE
olt}. 0.3mmeldte] ASIArl wow FA9
EdHo] HAA AMEH]2ES HA#Ho F
Zteteg 2P (FM)ol 3L 248 AL
REel2E E2%30 1 YJx7 & EFA
g AH3 mEEEE 293 ARG

E} REEFEY 28 AP (EEF-d)ol
dAY o FFAY HE] & FTAFE AHE
e Ao v¥rHFE €d £ dornzg #dR
F&d WE 7do UL €Y F Yn
ZEY AnEHQ) Rtz FAUGAN F8
Al |k

3) A& =E 2 A4 AE

g g 2Eeee ¢&FEE KS L 5220
o] dzwerEs FAY 7d AE 140
kg/cm? 289 A% 210 kg/em’E VZHAEE
TR Ark o] AFHA FZAAUEY|
3, BAIWEY 0603 ZE2EZ2d g3o ¢F
ZAE Hd¥UE AAEA. A Ao 93 3
d ZAE7H 171 kg/em?®, 7Y BEI 222
kg/em® 12]3 289 HE7F 256 kg/em’o
el e KS L 52209 AXREEE
AL 83 TF&AY.

- 205 -



flow (mm)
g

s/c=2.50

130 | ‘s 8/cm2.75
o s/c=3.00
100 A L i T
20 23 26 29 32 35
FM.

220
r=0.986 o/
’E\ 200 - . . .///
3 o 7
— o
z 180 7
o ° :
< 7
E 160 % o 095/
L 7
R ] LA
® z,
& 140 F - LR
e s
V14
1 -l

1 1
120 140 160 180 200 220
measured flow (mm)

(b) Comparison of measured flow and
predicted flow
Fig. 3 Effect of fineness moduius (F.M.) on
mortar flow

32 A AMEB FHRAHM Y A A
- g

Fig. 4t ZEg=2 ZFAN9 EBEAWEDY)
At W& HolW3 &S JUetd Aol A
Hol F7td wel TEHAZoz FAAN F
o7} 2= AL JYeE Y. dx9
27159 AH 7Ad7RAAE Holwdrst 343
dAEHE o] 7|k B¢l AN AxSFHHo
ok 50%7t ¥AH R 9t 7A olF A# 14Y
NA e ARz Holstgo]l £33 A
2 179 olF A @vts] WHAEA Fr|H
S2E YA o FAHYE =} AL
Boln vt eln FAA S EAIREHN|
g ol Foj= %7 A™YAME %
9] Aol oy AMAHoZE EAWEN}
045, 055, 0652 AR wel FAAN =%
T AR Aol 3 &3}

0.10
= :
=
& oo0sf - .
¢
S
£~
(4]
c 0.04 | -
>
< ow/c=0.45
L
- 0.02 | - Dot aw/omQ:58
. aw/c=0.65
o ) 1 1 A 1 1 1 1
O 4 8 12 16 20 24 28 32 36 40
age (day)

Fig. 4 Effect of w/c ratio on length change

28Y Ao oA Helwg&e EAW
Enzt 04590 A$ 0.069%, EBAWEHJ}
05521 A% 0076%, gz EAAEu7}
0652 7% 0.085%9 #%&8& ZZ e
2 Ak EAIWEN 7 045904 0652 F 7§
o wel %8 o 0.016% F7Hste EAW
Ev] 5%9 F7el wte} % &) 0004% F
7T3E & F Uk

Fig. 5 EBAWMEY 055°13, JAA2A
AN 3 (Ca0)E A/} Z=Eelz FAMN9 A
Bl Aol g g Jeld e A2 g
A7bgol F7tgel wel £%Ee F4HA
Zolz . glon, 289 AH M) Lol g
& QA3 e AEFe] 0, 2, 4, 6%E F7HE
ua} zhz}b 0076, 0.057, 0.044, 0.043% 2 +3
&o] AU A7IM A9 AF 4%
o 6%AXE 2 Zolst el gte Ao
2 nRo] ANF 4%AEI AR AstFo)
He Aoz wdddg,

0.10

D.OBf o : Lol

—~
(34
=
& 006 f i
o~
o
S
g 004 L ’ :
g’ .© Ca0=0%
2 a0z L . & CoDm=2%
: o CaO=4%
i 9 CaD=6%
3} ST TR S T T S T S
0 4 8 12 16 20 24 28 32 36 40

age (day)

Fig. 5 Length change in using CaO as
expansion admixture (w/c=0.55)

- 206 ~



Fig. 6& BAIHEY] 055011, B2
ZedFuolEA A EQA CSAE A
EEg2 FAMY RAHE dolis& g Y
A Zoltd, CSAY H7te] we %58 &
A3A ZebAa o, NIt wle w
& €9 T3 JAsA JepdA 4%
o}, wepA o] AdYe] dH HelMe 28Y Al
Yool Hojwistgo] CSAY H7tdo] 5
10, 15%Z F7H3H % 0.045% AE9 <%
FE5EE Ego] CSA9 A H7MFE 5%
b ¥ Aoz wadc

A o] dY WY udMe AN
(Ca0)e] M7t&°] CSA9 NHrt#Fno 37
i RZEtES FAYPel: & dF¥o] QA
o =% A4 H(Ca0)= 7tFe] HHstn A
FAM FIr] 4471 @EA CSARY Z2E
24 BYAZME AFY Reog dd¥
At

0.10,

0.08[ _#yr,//°
S
» ’
& cosR -
£
=]
5
.04+
£
B
[ ° CSA= 0%
2 0.02} 2 CSA% 5%
' °.CSA=10%
o CSA=15%
A L ) SN 4 A i i

A
O 4 8 12 16 20 24 28 32 36 40
age (day)

Fig. 6 Length change in using CSA as
expansion admixture (w/c=0.55)

4. 4d E

o] AFdAME vt g R=El2e] FEE
Wz gtr] Asto, AAMEHo|2ES] AW
FE3 7d9 4ol He dAFEe A
FE% AW @M By AYPE #A
A SrEFE AL AEHAY
HEHRAE AR HHuPE dARA
o =¥ BRAE A £5E BYEE
WS B3] Td 249 AYNE Has)
FEE Sch o] A7 FeEe dgH
o

D EAHEN|(w/c)7t F7t8d we Zzg

2)

4)

5

~207 —

2o ER43L F7HEe olHP AYgL
AEYANAEN (s/c)9] Fe] wet A9
AR} HoZ AMHoz Frlsgc.
a8 FUH AFAAUEN G BA
ENZL 1% M9 we E2$3¢e o
8mm F713lE Aoz eyt
HgolM durzoz 71 wWol Algda
v AFTAAWEN(s/c)E 3.001UY. ®
¥ o] AF AAE WA EBAWMEME
FA8AL 9 o 064 ) Rez YEW
},
ZEAY 2Y&FM)E REEE9 2y
Aol 2A Y& vXY, BIFA 2HE
o] FM¥ESTE REEE9 FRHUL F
bate A2 el =% 33 =Y
&0] 01 F71¥ v R2el29 Fa$e
¢F 3.1lmm 7ttt
Z2gt29 AHAAH ANEHJAERE
o] aAAA) &= A Ao] FIEA HA E2¢
kel F/hsle wddAe 98- AA
t},
o] d¥elA AE3 A3 (Ca0)} CSAE
P&d FEHAAEALE vEldey, 1
AH2A AH3(Ca0)7} CSART R E2E}
28 PAAMNZAN FzEn X33 (Ca0)9)
A H7EE 4% Aoz YEehygt,

g ags

AClI Committee 209 Subcommittee 2,
"Prediction of Creep, Shrinkage, and
Temperature  Effects in Concrete
Structures,” ACI SP-27, 1971, pp.51-93.
ACI Committee 223, "Standard Practice for
the Use of Shrinkage-ompensating Concrete
(ACI 223-83),” American Concrete Institute,
Detroit, 1994, 29pp.

Neville, A. M., "Properties of Concrete,”
Pitman, 1981, pp.374-391.
Mehta, P, K, "Concrete”
1986, pp.322-324.

Bazant, Z. P. and Wittmann, F. H, "Creep
and Shrinkage in Concrete Structures,”
John Wiley & Sons, 1982.

Prentice~Hall,



