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Development of Self-leveling Mortar for repairing concrete surfaces
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This research aims to improve the properties of self-leveling mortar for repairing
concrete surfaces with the ability to work well, high compressive strength, no
shrinkage, and taking less time in concrete surface repairing. The ingredients
include Portland cement type III, coarse sand, fine sand as well as bulk water
reducing agent, Mighty MX-H, with 2% of cement content quantity, silica fume
with 5% of cement content quantity, Denka CSA 20 Reducer with 8% of the
cement content quantity and Mighty 150SA-5 accelerator with 2% of the cement
content quantity. The results showed that the self-flow leveling mortar using the
1:1.33 ratio of cement to sand, the 1:1 ratio of coarse sand to fine sand, and the
0.36 ratio of water to cement, have the ability to work well with the initial flow
and flow retention; 167 mm and 126 mm respectively. The compressive strength
was 19.47, 32.7, 44.67, and 61.75 MPa at 8, 12, 24 hours, and 28 days
respectively. The flexural strength was 5.5. MPa at 28 days. In the mortar bond
strength test, the result was 0.8 MPa at 7 days. The ring test for measurement of
Restrained Shrinkage of Concrete showed no cracks at 14 days. The simulated
test of repairing concrete surface size 50x100x2 cubic centimeters resulted in no
delamination and cracks.

KEYWORDS: Self-leveling Mortar, Concrete Surface Repairing, Drying
shrinkage
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32.7, 44.67 way 61.75 MPa ﬁawq 8, 12, 24 #7lus way 28 Sumuasu Senrassu

WS9ARLINAU 5.5 MPa 7118 28 Ju n1svnaeuwsidnniletvawesnisvintiu 0.8 MPa

91y 7 Tu lumsmaaeumengiinnsuaninanniswadinuugasnud liifinsey

wAniIMey 14 Ju uagyinImaaeudIasIn1sgeuAInBUNIAYUIA 50x100x2

anuAilguRlans iiinnsvgasouwazsogunning
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A19199 1 audAnmsii@ndvesesmsimususeaulualanieg
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AIILBN
audfnieildnd et msu:'lmsﬁﬁw?ﬂ . s
wsesy  wviunth  vadey
1. mslvaEusdu (initial flow) mm  125-150  125-150  ASTMCI708
2.m3luaur (flow retention) ASTM C1708
20 Wil mm 125 -150 125 -150
30 wiit mm 125-150  125-150
3. A umile (viscosity) Laanlua (flow time) s 30-100  30-100 ~ ASTMCIT08
4. szzmsiu (healing time) laitfoand min 20 20 ASTM CL708
5. s¥pgIanem (setting time) ASTM C1708
- naflesfszazau (initial set) lalffonda min a5 45
- manefszevUae (final set) laitosndn min 1440 1440
6. ANUANULTISA (compressive strength) ASTM C1708
- ladifoend a1y 3 Ju MPa 10.0 15.0
-9y 7 Tu MPa 15.0 20.0
- 919 28 Tu MPa 20.0 30.0
7. ANUATLLTIAA (flexural strength) ASTM C1708
- ladtfoendn a1y 3 Ju MPa 1.0 15.0
-919 7 Tu MPa 2.0 20.0
- 919 28 Tu MPa 4.0 30.0
8. Mswasuutasnmens (length change) ASTM C1708
-lalwnnd o7y 28 Tu % 0.15 0.15
9. us3dane (adhesive strength) ASTM C1583
- laddoend o1y 28 Ju MPa 05 0.5

3.2.1 N1SUARLUUDB AT LT 8 d(Autogeneous
Shrinkage)

NISNAFILUUDBLALEALAAIIANATINVDINITNA
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Tanusvauen dalaemiluudifiesiindi 0.4
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ARdelAuINSIRaRINaNSRTIE@ILNes SIS
seavlvaldiedueudesiu lngmvuadmuegdn 47
gnsdruneinsndunldazdose initial flow og8ning
125-150 yy. Paran1Imaaesuuasinaesgningiienlyd
g13andUSMNIN ansisannsias wag A1 whb TuuSuu
= L =Yy Y =

Muaneneiu Beldnan1snaaeeiagun 3

Trial and Error ———— 5 Accelerated agent 1% W/B 0.40 initial flow = 90 mm
Superplasticizer 1.5% W/B 0.38 initial flow = 85 mm

Accelerated it 2%
CoSierated aEnt SR W/ 036 initial flow = 161 mm

Superplasticizer 1.5%

Accelerated agent 2% W/B 0.40 initial flow = 160 mm
Superplasticizer 2% W/B 0.38 initial flow = 150 mm
W/B 0.36 initial flow = 167 mm
W/B 0.34 initial flow = 160 mm
W/B 0.33 initial flow = 135 mm
[ Acceleratedagent LO% -\ 5 nitial flow = 80 mm

Superplasticizer 2%

3UN 3 uansranisaernaesgnaielusunsy Minitab 19
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FauUsiideanisiine Ao wib fA151319 0.33-0.36 @155
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#158ANNTNAMLALILANSTY Denka CSA 20 agsznineiosay
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Design of experiment (DOE) %QLﬁuﬁqmadmiM%auﬁﬁmi
LUSSuLLUaQﬁUﬁaLLUiﬁmL‘ﬁ”u(lnput variable) ¥94NEUIUNT
vieszuuiiiodung vioUsidavanavesnsdsunasiing
\indutuwadnsle Tnsanunsasenuuunisnaassiagly
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Judiaud

NIy N3y ansanl #1980 1999

.. UoSauaud . Fanmu .
aeiu w1 aviden (SP) . w/hb  msmady (AQ)
Usziam 3 . (Fovay) . .
(hn/ava)  (hn/avy)  (Sewaw) (Sovar)  (Sowaz)
(nn./aua.)
1 600 400 400 2 5 0.33 8 2.0
2 600 400 400 2 5 0.33 8 25
3 600 400 400 2 5 0.33 10 20
4 600 400 400 2 5 0.33 10 25
5 600 400 400 2 5 0.36 8 2.0
6 600 400 400 2 5 0.36 8 25
7 600 400 400 2 5 0.36 10 2.0
8 600 400 400 2 5 0.36 10 25

SP- superplasticizer ARaTAALUNITIUIULIN

AC - accelerator floansisensinufizen
4.3 nadeunnaNURYaaIAISARUAZ RISk T I UE
NasAISINUSUTEAUan18 a9

msvedey Ussnausie 1) iegaumsinasudu 2)
NAABUNNSIVIAWN 3) NAFDUTEEZNISAURIVRINBSASINUSY
seaulnameses 4) NAdaUTEEEIaINISNefYeINasans
5) NAFDUAIMEISULSIONTDINBIANS 6) NARDUAIAIAISU
wsavaseins 7) nedeun1sinnswasuulaninuen
Y03n15 8) neapuAusEamioiiiuinreunin  uay 9)
wmaaummqﬁlﬁmmil,mﬂi”nmﬂmwmé‘fumuﬁm% Fans

NAFBUTIVILARIFUN 4

JUN 4 uansgunmnisnadeuantiveasnsanuarues
AN AR ILRTMTImUSUSERU AR 864

5. NAN157Y
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MsnadavaNURNesAsandsUsenauluaie nslua
SUAY NISIVBLA STELIAINITAUAD WAY SLULLIAINITADSN
ANUAPU WAAINARIAITIN 3

AN5199 3 WARINANISNAABIALURLBIANSER

5.2.1 MINAFBUMSITULTIAAVBILDTAS

LA HUAIDY1NAILUUNADUYUIN xdx16 %3, YINAS
U';JL.LawmaaumrfﬁﬁuLstﬁJmﬁmq 28 U LAAINANIT
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aeu Wb ) onos) i gy R mEnom 15197 5 LEARINANTNAADUNIANTULTINAUDINDIANG
(u31.) (Wil (W)
1033 8 2 135.00 115.00 15 250 GREEN e o o
o o ANSANNISUAGT HANAABUAINTRING V1D1Y 28 U
2 033 8 25 160.33 136.00 35 255 iU w, } (AQ)
(Sovay) . (MPa)
3033 10 2 153.00 106.70 10 180 )
4 033 10 25 166.00 130.00 25 210 1 033 8 2.0 5.10
5 036 8 2 167.00 126.00 20 225 2 033 3 25 5.10
6 036 8 25 170.00 145.00 35 255 3 033 10 20 500
7036 10 2 166.00 126.00 20 210 4 033 10 25 510
8 036 10 25 163.00 146.00 35 225 5 oz 8 0 550
o o ! o , 6 036 8 25 4.10
INAITWN 3 NYUATLINTTIUNIUAITINN 1 WU
. “ 7036 10 2.0 4.10
U 1 = 1 1 = U
DHRTIFIUNAUN 1 ey 3 mmﬂwamuaxsz&Jmmmﬁﬂum 8 0.36 10 2.5 4.00

Talrnunae IneNonsidin w/b winnu 0.33 wazdSunaans
\S9N3enay 2 damalinisluankuarseagiainisAusaluanu
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5.2 uanIsunasvaNUENasnIsu s avaeua TSy
saulnanlgned
5.2.1 NMSNAABUMEISULSIONVDINDIANT
HALNBIANSTS 8 $MIIAIULALYNNSINAILUUTED
YUND 5x5x5 LYURLUAT ‘v‘hmiﬂul,l,awmaauﬁwé“qé“mﬁmq 8,

12, 24 %31, Uay 28 U LaAINanInig1ei 4

AN5199 4 LAASHANISNAFBUMSISULTIONVBIUDIANS

o w o A

a5an A19459

U whb  mswash (AQ) N

(Govaz) (ovar) 8 vu. 12 . 24 3. 28 1
1 0.33 8 2.0 16.30 32.40 43.80 55.00
2 0.33 8 25 13.60 31.10 45.57 54.70
3 0.33 10 2.0 17.63 31.60 45.55 57.70
4 0.33 10 25 19.57 33.23 45.50 55.50
5 0.36 8 2.0 19.47 32.70 44.67 61.75
6 0.36 8 25 10.00 30.13 31.47 51.20
7 0.36 10 2.0 18.10 18.10 31.07 51.20
8 0.36 10 2.5 17.90 21.63 21.63 50.80

INENTNN 4 HgUAUAINTFILAITIN 1 Wud1 N

S1AUENTIAURANTAMSITULTIER 90y 28 Tu Nunn

Ngns1EIUNaN IneNA1MaTuLsInganfodnIdIuNa

q

o o o

A9 5 hardnsiduNaNa1aun 8 IAMaTunsedanian
TA8dRIIEIUN w/b 1NAU 0.36 @15aANISYARLS DAY 8 LAy

a1sissderay 2 dwalviAnmaesunsednganian

AR5 5 leifisuiuAminsgIunsed 1
wuImndFUSasduNaNdAnfEsSunsadn ey 28 Yu
N LR d TS UMS o STty Imaﬁmﬁ’]ﬁa%l,mﬁmqﬁqm
Aodnmdunaudduil 5 shanfednaunaudiiui 8 1ng
9R51d9U w/b AU 0.36 @15aAN15UARISLaY 8 Lavdls
1595088y 2 a'amaiﬁﬁwﬁwﬁa'?ULLiaﬁmqqﬁqm

5.2.3 NMSNAFDULSITANILVRINBTANS

AINAFOULSITALNIZYBINBTANSYINIASIEBNaIAU
Shsdruuesasmusussaulnalasemiadiiamas
u538ATige $1uru 4 SmsrdrunandnsunseIoufiesig
NPABULSITANITNETANS AU URIABUNSALAY LanINads

A1519% 6

AN5199 6 WARINANISNARBULSIDALNILVDINBIANS

A5159

AN5aANIANGD MINAFDULIIBALNIZTDINBSANS

& wh . (AQ)
(Fovay) . (MPa)
(Soway)
2 0.33 8 25 0.87
3 0.33 10 2.0 0.85
4 0.33 10 25 0.79
5 0.36 8 2.0 0.80

91nM15797 6 Lﬁ'aLﬁauﬁ’ummmgmmiwﬁ 1
wunadusasduRauiiiussBainzvesueinng flony
28 U WIULNMAT LAgA18MIIdIU w/b 1INAU 0.33 LagaIs
\Sedewar 2- 2.5 dwalvidussdainivveaeainiigs

5.2.4 msmaaummqﬁﬁmmma%’nmnmwm

FILUUTNSIVRINDIANS

32

©2021 J. of TCA All rights reserved



Vol.9 No.2 July-December 2021
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FIUIU 2 ORSIEIUNEY TAWA DRTIEIUNANN 4 LA 8RN
drunauil 5 lieVAgaUNIMEIEIAANITUANIIIINNTTUA

FILUUTASIVDIUDING WARINARINITIN 7

M19199 7 WARINANISNAFBUNITINEIETLAANITWANIIIN

ATUARILUUTASIVDIUBIAS

. GUREN
ANTAANITNAG

dwu - whb . (AQ) o1gAnnsuAn31 (1)
(3088Y) .
(Fovay)
4 033 10 2.5 fosnin 14 Ju
5 0.36 8 2.0 fosnin 14 Ju

9NAN5199 7 asuiuli I aae s nsidunaLAn
nsuan¥miienytiesnin 14 Ju anansauusua Potential for
cracking WJu Moderate-high [9] FIm15199 8 Fawan15uus
nafinanansdrnuuiasduiivesandeeilonaunnin
"Lé{muﬂmqﬁa@;uﬁaﬁmﬁ%%gd URazdiNansyNuAsuT19LDY
dlelddmsunudenfinneundafidninudnlaiiu 5 9u. wie

AU dseildfsiumaniasy

A1519% 8 Lanan1swUska Potential for crack

classification (ASTM C1581) [9] Mg/@1gn15uAN31Ives

NOIANT
Time to cracking, t. Stress rate, S Potential for
(day) (MPa/day) cracking
0<t, <7 S 20.34 High
7<t, <14 017<s < Moderate-high
0.34
14 < t, <28 010<s < Moderate-low
0.17
28> t, S <0.10 Low
6. d@yUna
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7. VoLAUDLUY
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