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Fig. 3. Image of processing conditions of UCS samples made in the research

Sy 5 bl aded j3e Aoy ial3dl b Caoglio tal58l ) gy o
b o (RGP=1YY) aige hio (l)ls 08 Jlb ool ol 4, Y g
ity Mol aded o9y al8I L & il 3)90 cnl 3 Pl e ], e
4 g 005 008 b oo by 28Ty 3l disgs e s Sljle A ey
adid g oS bl g Wloge (Bl diged bae 3 a5 JSC
a bl Hlade Lol 1 cul Saiws 386 5 5y b ol ol
dges Jlo lois a4 b daled S dges Cuoglin ialS el Sl
Al Fe g YA XY Cp w59, 80 9 VALY lagle; > M3GIS
A Cond g Al Cwglie Liuli8l [blis sais cur S sladiges
Coglie ol38l plp ¥ 90 ¥ iy 4 ,blie S-OPCLO0 (sladiges
Ol LM3GIS cladiges coglio isl8l ials 3g) .05 sanlis
#5295 oximd olt5 S-OPCI0 (gladiges & coss sygldas oo

ol o 45 G (posbi 55 S 5 (092

ouiS” Jled odle I =Y =) =¥
oolo Ay 4ty Yao (e dadi o odalin & JS5 > a8 jslailen
o Ol 4 d5g5 b K,y o) ol (M=M3) 2T onis b
P M7 ladiges a8 0d sanlie 55 Gudivs ol ) [YY] 20 sl B

L ,adlS” (60, o il (sladiges 59l Jas =Y Y =Y

AP Sde 4 el aw alblb CBR (ladiges 5l o S
9 a5 asuhe 0dayawlis b g sas ol 13 Ol jog 3 el
Job el 88 Gno 4y L 5 3Bl glod 3 59, Y e Ll pod (6
L aseie 7dAY dwlis b a8 sus ool 15 Ol joes
L2 (6l o ialojl plol =Y ¥ Y

ASTM 3kl Geb o d)STJQs sdiges (g 9>

& Jlodi g 4 305 ¥
oo I ()b Coglin lagialojl @l —) ¥
Sogldes o ¢ L3l aind j3gy doyd (yamed (oo yiel)ly 43

Sosldes oloj g (8L3L adnd g doyd I —Y —) ¥

o9 4 48 b ol (gpgpne S5 )b lagsisles] gl dulie

JS5 sillae D98 o caglie il cel yosbgis b S Ml IS

YAAY



VAT 1 VAAD doxiuo VF+ ) Jlo @ oyl OF 093 puS puol (3 yas (owrbiges &yl

B7day m28day m9lday

Soil 5-0PC10 M3G0 M3G1 M3G3 M3G9 M3G15 M3G21

ucs (MPa)
(=] = M w o+ (%] [=)] | [=.4] o

Soil Spesimens

52300 5 Y50 ¥ 5l 5om d9u0) poulioi b ol Conili S5 g lowns 711+ b bl Copli S il sl S (g pgm0 ST Canglie F S
(8L 5L adans j25 yuiio
Fig. 4. Uniaxial strength of unstabilized soil, soil stabilized with 10% cement and soil stabilized with geopolymer
(3 M caustic soda and variable amounts of RGP)

H7day m28day m9lday

Soil 5-0PC10 M1G15 M3G15 M5G15 M7G15

ucs (MPa)
(=] [ (=] (5] F=4 [¥n] [=a] - [#.2] [N=)

Soil Spesimens

CRCLIE U 2uiS Jled 25b) youls 55 b oo Canli S8 g ylown 7Y+ 1 20l Condld ST counld Conli S (6590 ST Caoglite O JSW
(w2 )3 10 (8L U duiond y3g9 9 liseo

Fig. 5. Uniaxial strength of unstabilized soil, soil stabilized with 10% cement and soil stabilized with geopolymer
(activator with different concentrations and 15% RGP)
ab j] day Caoglie il e 05 sanlie ] b o b s RGP (B0 2 9 535 (50 S5 5 o (il e ygldas o
018 b ssle clale 58l L a8 sg0 o 455 ol Olgiee |y e 3 BB L olej )3 BaSee (5IRSS 9y A sy & ladiges
el g od JaSTy 3y S L e g b paSly 5l Lol cdale SBOEBLe cop38 3 ol |y el cpl e niad (L8Mie )l Jlos]
e o Cumglie yimlS a3 5 S kslo cuypo BB claaisel ln e 3 cul 4l cunily oaiS” Jlub odle bawgs

IAQY



VAT B YAAD asxis N F-) JL.-: A b)Lo..fS OHY 0)9d ‘,..S)..ol ul)o.c N Ayl

m(O0day ®m7day

25

20

15

CBR%

10

—
—
——

M1G21

M1G0
M3G0

= [l
Gpj| —

—

—

S-OPC10

MElceay——————————————9

Eoky—— =,
[UEfcrhg—— 1
MEGl ——
[Wifecy———
eleemy————————
oty
(lcrhy———
e ——————
rokty———
M7G21

M5G0
M7G0
M7G1
M7G3

oaki 955 L a0 Canld S8 g (yloww /Y0 b auwd Conli S couwid Conli S CBR 5SS

Fig. 6. CBR of unstabilized soil, soil stabilized with 10% cement and soil stabilized with geopolymer

5l i a5 W saalie SO11 sladiges 4 cuns 0day (cladiges <l
sdalie £ IS5 5 oS jglailen g 7dAY (sladiges s plp SV il 53]
s S-OPCI0 (slasiges (ol il 60yl s Gl 8l 090 00
% P ge oxmd i polie ol .l plp /¥ Soil cladises 4
b 1l 1l lesw 4 Cuns S CBR sus Mol )3 pois g5
Siye dmoly (ilogy (b j3 a8 B sae ICBRlhis 595 0 sanli
ke g ad) SYL sl Golul ) ) las oolinal (sl poe
ol 5 3 o3izal slyy Josb M Comidy 43 Lo B it camidy
b b ediss 5 odlizel b CBR sae Liolsél [¥0] ol 03,5 yuuis
ool is S8 & oy SSTs 2 (sl el (Bt Al o3
sladises Gy 9> 2 Sl A5V cladSs las aad e SIS,
.05 oanlie o BL3L Adud (D9 CByume aigy ke 7day 4 Oday
Jaie 0 RGP jlaie (il b diges yid slp 45 Line
RGP 5l adls] )3 olg e |y k) cpl e .l znls CBR sae

SBlal aded )9 cplcansly jodigiy U5 JeSis sl Sl 990 5lde ]

L,adls” 60,k o Sliolo] gl -V ¥
Glp S caaS s 38 slayal )b 51 (S5 CBR sue
sl ey 50 pdlas o7 dblis )b .l awiige slay S cile
sobaie & S Mol 5 | Wofey 5 odlitel cubls CBR s
SB sl 2ib Sl e dae cslolSaly ) (o ode ol ooy YU
e &S el cund 4 oBiulojl 3 ¥ L ply CBR sue adlas 540
s S 53 oolitl (sl S 39 casliol okt ol 5 SasS
2l b yosbss 5l oolial b sas ol Mol Sl plply sl (i
sy «slo el 6 glate cul (sl 28,5 )15 adllas 5)50 RGP
S CBR 316 (65l Jae o 5 0115 Jlsb oslo il s )3

J.J.))f ) ol C)’Lo‘

SBLL A g (Sjg doyd B -V =Y ¥
b oosds adlo youbg) bwy SB Mol L CBR sxe il
CBR die dﬁ‘)‘? ;/i (J’“"])Bl (\' 4 dLmJS.w) A5 e lie RGP

YAAF



—— M1l —e—M3

25

20

15

CBR %

10

M5 M7

11 13 15 17 19 21 23
RGP%

0day sdaiges lp RGP wo s &l i il ;3 CBR sl Oy Y JSW5

Fig. 7. Changes in CBR values versus changes in RGP percentage for 0day samples

odlo cdale yiul38l 59 o sdmline A JSS )0 a5 deSled gy iglatie
LCBR pslie iol3sl 59, s <0day (cladiges (¢l ous b
ol olpee ) cbale Gl L gl lide 4 Gapwy ol (o221 o
@S15 31 dm ol O 5> ladiges (655,15 L 45 3500 42y 45
01 b oole cale 2l 5 wiges 31> 4y L 3gi5 casly a5 QB2
el 0 yorhi gy cElo sl S5 JeSuts (EalS o )3
L 7day cladiges 398 0 otalio Vo JSb ;5 45 jslailen Lol
A Gxe cpl 4 Mg el Jlade (ghyly eaiS b oole clale (il
L s Ll CBR s sy e b oacS Jlb oolo clale alsl |
ol b Lials CBR sue gy jlude 5l oass Jlb odle i3l
13,8 ol alie oy o AVA 4 )lade oy i 3 CBR jlde als’
3 &gl des hgy Calus a4 asgi b aS s osmlie 35 UCS cladiges
oo BB V- IS5 53 o (550 455 33: i i B o3 5y ¥
Ve US55 a5 jolailen sl oS Jleb ool clalé atay e Cal
M=X) ¥ plp Gl 5 GO cladiges slp anpy lade cunl asuin
Sldiges (ly &S Jb > cwl (M=0) 0 ply baises plo slp s
el ool (M=Y) ¥ il 008 b osle clale aigy jlaie UCS

sladiges sl 0 & UCS (ladiges ¢y ¥ 5l angg Hlade iol53l o)

YAD

o ) g (St bl el SB o ) cul  Siiwe 86 &
hlen 5 LBLs satis )3 )1y cpl alie 95 0 CBR sae als
Hlasl sollae iy Hlde Wdiges yidn (gl [YO] Conl o sdalie pa
M7-Tday (cladiges 3)50 3 Lol s osalie ¢ gy9me S5 s )
g Sglize Ly
Loy dw g S ol RGP polie L M7-7day cladiges
aLis Wlg o gadge oyl 239 (SOILI) S ) 2 CBR sl (ol
s 3 4ol aillas sl o1 b oole bawss S sl (g 59
Pe ol b bl ed e osalie 3 (W=D JS3) SEM il
oy yiSTy g 4l als SB lsbe <o )55 (ljee iged 5> A
93 Biale] plonl Syl e 398 e plogl oS Jlb o3k s RGP 1y
» M7G3-7day s M7G1-7day <M7G0-7day  sladaises
CBR (sladiges 45 3¢ opl 45 juo blie UCS cladiges M

.JJ.)% )9M

gl s Lalys g oaiS b oolo clale 31 =Y -y ¥
Gl Cod oS b odlo clale 31 Ve 58 b S gollas
Mels’ 7day 9 Oday Sliged sl ol Mol S L)l



VAT B YAAD asxis N F-) JL.-: O b)LoufS OHY 0,9 ‘)...S).,ol ul)o.c (eWARR ‘b).w.:

—— M1 —8—M3 —8—M5 M7

25

20

15

CBR %

10

RGP%

7day saiges 51 RGP o> Olywii yly 13 CBR jdlie il puti A JSS

Fig. 8. Changes in CBR values versus changes in RGP percentage for 7day samples

——G0 —48—G1 —8—G3 ——(G9 ——G15 —e—G21

25
20

15

CBR %

10

0day baiges gl kS JUad o3lo CLE &l i il s 43 CBR jylie &y A JSUS

Fig. 9. Changes in CBR values versus changes in activator concentration for 0day sample

YAAS



——G0 —8—Gl1 —G3

25

20

15

CBR %

10

GY =—¢=G15 —e—G21

7day sWaiges gy 0.8 Jlad 03l CAlé Ol ki il 43 CBR pysliio oy N o JSWS

Fig. 10. Changes in CBR values versus changes in activator concentration for 7day samples

g S SG )l Canglin (slagioloj] @bs LSl wyp —F -F
L5286 )b s
g oo S5 ohylid Canglio phloll @l Ghe dlaly )y
) g g Ao @l I (S o)lsen (2l)lS ol s
Sl mllas 30 s pl o [FY] cwl o3y alie clidss
<d,S )13 wyp 3y90 CBR § UCS mls e daly VW o VY
ladige colo gl g, ¥ ) (VY JS3) 7day (sladiges sl Jos
2 obses 3l 5 3 UCS (cladiges (65l Jos Ll ileo
bi ablee ¢ gotie 4 dvgi b i odnlie didn dbi Lilejl ¢
JABAY plyy  Siasens ey L UCS =3.1865CBR +2.451
aal, (W JS3) 0day cladiges sl bl ol coavd 4 (R%=+A0AY)
ays L UCS =18.299Ln(CBR)—19.136 ;s dskeo
pordie 5| 45 jslailen 3,5 oanlie (R2=2 SYAY) +[SYAY  Siuon
ol il S S 4 sl e cully (Sen oy
bl Gt BB 538 00 b dulie 3 gl & Cul (Jae
LBR 5 UCS (dladiges spgldas gy sl & 4255 b cnlply
Slrgis) b emy (L5 &5 ol o5 gl @l (Sten i
g oS Cusl ol B8 (wyp ol Sl @l 1 ggles

Bl s o3y Ay ) slitl sy atiges (55l Jos Ly 4

YAAY

¥ e 4 CBR (sladiges s Ol 5ye » lsw uls |, CBR
erdises b By b oS pxe cpl 4wy sl 5l 8 celw
J5 5 isw (Tday slaaiges) slasls )5 lase balys 45 o, ¥ &S

alods o Ol 3 G)le 4y g ansly S iy o asl

(SEM) (sag) (53970 ogSasg So =) Y =¥
CBR juljl gladiss J (g, 69y ibp oS
s M5G15-7day «<M5G15-0day <Soil (claawlks L
Cuoglio [l e gy 2 g ladiged (6ol Jos Lol 93 2 (gl 2o
Wgad Hloa opl Dy diuin Hlude jl dm 0aiS Jld edle clale iliel L
VWSS il e V0 g Yo & /AY VY cCBR (b s @
dlie > g0 U 1) diged Sz ol Jl (S9S 6)bp S gl
JD;‘}UMKOM)UL“’A)JMb AR} Jg.w)]D 9C B )J9L4u
15118 ool Silo o Mol sladiges 5 Joids jgals .Cusladiges ;
P D pgar Jsdss ol sanlie LB S0 4G .l guml o pouds

3L CBR sue (gl aonii 13 5 (poehif} losigy (talS



23KV 4.00KX 10um KYKY-EM3900M SN:0046

=N L) R

B oo

23KV 4.00KX 10um KYKY-EM3900M SN:0044

) )

o

‘)W T
YAIN

KYKY-EM3900M SN:0039

AT :...':/
e

23KV 4.00KX 10um

A) Soil B) M5G15-0day C) M5G15-7day D) M7G15-7day : SEM gl )Y JSi5

Fig.11. SEM Images of: A) Soil B) M5G15-0day C) M5G15-7day D) M7G15-7day

ol 429 S50 UCS s 30 ladigad gl dos oloj -
Ol 5 sppme S5 Cunglio jlade gyl os oo I3l L oS Lino
15 395 3 S0 &Sl _pinlS canglio )53l ) s Ll e
buwg odd pMol sladige (gyeome SO Canglio i3l -
Olows by Caoglia (il 38l ol e 51 G Jade cp i 53 yeslol
..)9{ .LL)J
9 » ,» CBR sse ol cely S a4 RGP g8
Oday Slodioe (5w 93 o gy .0 7day 9 Oday d)ﬁTJm& b
RGP jl 05330 55 20y 3 CBR sae (i)}l o i 7day
Llal sl

g 4298 o 4 Wb g Cawl cuenl 6l CBR 4 UCS wliskl

S 325 4ot =0

23 4k L jedy 5l oslitel Gl () 35 (ol plosl I Ban
Pl bl oy (S B eglio Gluogas eMol jo 85l ads
el Cawd 4 5 ol ol (g jya0lp sla yiolojl

5 ot Cooglia Ll cely S 4 RGP gl -
cnl & sl (F30) ding e (gl At )91 (g doyd B (6 p5ce
Slcioglio gy Hlade I yidw b g 58 Sjg polde oolaiwl &5 e
B30 (8 yiaS 0y970 S

Gyt Mo bl 5 kS b osle il ien -
oinlejl (gl ouiS Jleb odle atpy 4u,¥se lime 9 UCS mls

YAAA



60

ucs (Mpa)
L I L
= = (=]

P
=

10

60

50

uCs (Mpa)
[l (98] =
(=] (=] =

[y
==

VALY B MO doxio VF) Jlo i oyled DF 095 ¢pusS ol () po i 4yl

. ‘.._.' .
o @ " @
o o0
[ ]
@
.‘ -
. .“ °
s @
®
5 10 15 20
CBR-7day (%)

7day-CBR L UCS 5lie abul, )Y JSo

Fig. 12. Relationship between UCS values and CBR-7day

® o ®
o ® °
® - ® ® ®
°
°
o4 .-
o °
®e. ® e
Py
o ©
5 10 15 20
CBR-0day (%)

0day-CBR L UCS ,3lis abal, VY JS4

Fig. 13. Relationship between UCS values and CBR-0day

IAA4Q

25

25



VAT B VAAD domis VFe ) Jlo i o)loud DF 0,95 «puS ol ]y wnigo 4y it

Early High Strength Cement, Materials Eduucation,
16(2-3) (1994) 1--25.

[9] J. Davidovits, Properties of Geopolymer Cements,
(1994) 131--149.

[10] J.T. Analysis, Geopolymers: inorganic polymeric new
materials, Journal of thermal analysis, 37 (1991) 1633-
-1665.

[11] J. Wastiels, X. Wu, S. Faignet, G. Patfoort, Mineral
polymer based on fly ash, The Journal of resource

management and technology, 22(3) (1994) 135--141.
[12] A. Palomo, M.W. Grutzeck, M.T. Blanco, Alkali-

activated fly ashes: A cement for the future, Cement and

Concrete Research, 29(8) (1999) 1323--1329.
[13] T. Xie, T. Ozbakkaloglu, Behavior of low-calcium

fly and bottom ash-based geopolymer concrete cured
at ambient temperature, Ceramics International, 41(4)
(2015) 5945--5958.

[14] K. Mahendran, N. Arunachelam, Study on utilization
of copper slag as fine aggregate in geopolymer concrete,
International Journal of Applied Engineering Research,

10(53) (2015) 336--340.

[15] K. Mahendran, N. Arunachelam, Performance of fly
ash and copper slag based geopolymer concrete, Indian

Journal of Science and Technology, 9(2) (2016).

[16] M. Sayed, S.R. Zeedan, Green binding material using
alkali activated blast furnace slag with silica fume,

HBRC Journal, 8(3) (2012) 177--184.

[17] D. Bondar, C.J. Lynsdale, N.B. Milestone, Alkali-

Activated Natural Pozzolan Concrete as New

Construction Material, ACI Materials Journal, 110(3)
(2013) 331--337.

[18] The effect of type and concentration of activators on
flowability and compressive strength of natural pozzolan
and slag-based geopolymers, Construction and Building
Materials, 111 (2016) 337--347.

[19] D. Bondar, C.J. Lynsdale, N.B. Milestone, N. Hassani,
A.A. Ramezanianpour, Effect of type, form, and dosage
of activators on strength of alkali-activated natural

pozzolans, Cement and Concrete Composites, 33(2)
(2011) 251--260.

gy 95 shls CBR Laalsél oS Jlb oslo clale 31 -
Sy &S Lne ol & g 7day  0day ladiges sly cglize MolS
ol s b Ll CBRjlude solél 5, sals 0day sladiges
slp M3 clale ) angy Hlde aals 7day cladiges slp Jg w9
g pdlie plo clp MS Jludo )5 aigo Jlade 9 (Gl 3 GO (sladsges
(2092 Audpd

Ly « CBR-7day 5 UCS _aljl mls o dal, -
o Ay Ll gy )l,08 5 6yt (Stsen il pliie (55l Jos
Solize sysldes kil oS CBR-0Oday 4 UCS il mbs
D92 )l3)95 1 (6 a8 (Stasen jl izitl>

laiges 6yl Jas B9y U osnlie Gidod (nl ot @B 5l -
2 ol 58U el ol ams ol sl @bt Bg) g 4l 9y
o 293 9590 e Sltlo]] b (9 2 Waaigad gyl Jos o

S o JSST O3l o g gl 0o 23 @l 9y 2 ol g5 5

&l
[1]1D.Khale, R. Chaudhary, Mechanism of geopolymerization
and factors influencing its development: A review,

Journal of Materials Science, 42(3) (2007) 729--746.

[2] Y. Jani, W. Hogland, Waste glass in the production of
cement and concrete - A review, Journal of Environmental

Chemical Engineering, 2(3) (2014) 1767--1775.
[3] V.D. Glukhowsky, Soil Silicate Articles and Structures,
Budivelnyk Publisher, (1967) 156.

[4] V.D. Glukhovsky, Soil silicates, Gostroiizdat Publish,
Kiev, 22(7) (1959) 1305--1314.

[5] V.D. Glukhovsky, Ancient, modern and future concretes,
(1994) 1--8.

[6] P.V. Krivenko, G.Y. Kovalchuk, Directed synthesis of
alkaline aluminosilicate minerals in a geocement matrix,
Journal of Materials Science, 42(9) (2007) 2944--2952.

[7] J. Davidovits, Synthesis of new high temperature geo-
polymers for reinforced plastics/composites. SPE
PACTEC 79 Society of Plastic Engineers, Brookfield
Center, Spe Pactec, 79 (1979) 151--154.

[8] J. Davidovits, GEOPOLYMERS: Man-Made Rock
Geosynthesis and the Resulting Development of Very

Ve



Structural Fill Material, Journal of Materials in Civil

Engineering, 28(5) (2016) 04015197.
[30] A. Binal, The Effects of High Alkaline Fly Ash on

Strength Behaviour of a Cohesive Soil, Advances in

Materials Science and Engineering, 2016 (2016).

[31] I. Phummiphan, S. Horpibulsuk, R. Rachan, A.
Arulrajah, S.L. Shen, P. Chindaprasirt, High calcium fly
ash geopolymer stabilized lateritic soil and granulated
blast furnace slag blends as a pavement base material,

Journal of Hazardous Materials, 341 (2018) 257--267.

[32] E. Adeyanju, C.A. Okeke, I. Akinwumi, A. Busari,
Subgrade Stabilization using Rice Husk Ash-based
Geopolymer (GRHA) and Cement Kiln Dust (CKD),
Case Studies in Construction Materials, 13 (2020).

[33] M. P. Bilondi, M. M. Toufigh, V. Toufigh, Experimental
investigation of using a recycled glass powder-based
geopolymer to improve the mechanical behavior of clay

soils, Construction and Building Materials, 170 (2018)
302--313.

[34] J.R. Dungca, K.D. Ang, A.M.L. Isaac, J.J.R. Joven,
M.B.T. Sollano, Use of dry mixing method in fly ash
based geopolymer as a stabilizer for dredged soil,

International Journal of GEOMATE, 16(57) (2019) 9--
14.

[35] A. Sagathiya, B. Patel, Y. Zala, Experimental Study on
Cement Kiln Dust Based Geopolymer as Subgrade Soil
Stabilizer, (7) (2020) 3--8.

[36] Standard Test Method for Particle-Size Analysis of
Soils, ASTM International, (Reapproved 2007) (2007)
1--8.

[37] A.C.D.-o. Soil, Rock, Standard test methods for liquid
limit, plastic limit, and plasticity index of soils, ASTM

international, 2010.

[38] S.N. Warren, R.R. Kallu, C.K. Barnard, Correlation of
the rock mass rating (RMR) system with the unified soil
classification system (USCS): introduction of the weak
rock mass rating system (W-RMR), Rock mechanics and
rock engineering, 49(11) (2016) 4507-4518.

[39] S. Yoon, M. Abu-Farsakh, Laboratory investigation

on the strength characteristics of cement-sand as base

14+

[20] N. Cristelo, S. Glendinning, T. Miranda, D. Oliveira,
R. Silva, Soil stabilisation using alkaline activation of
fly ash for self compacting rammed earth construction,

Construction and Building Materials, 36 (2012) 727--
735.

[21] N. Cristelo, S. Glendinning, L. Fernandes, A.T. Pinto,
Effect of calcium content on soil stabilisation with

alkaline activation, Construction and Building Materials,
29 (2012) 167--174.

[22]Y.Yi, C. Li, S. Liu, Alkali-Activated Ground-Granulated
Blast Furnace Slag for Stabilization of Marine Soft Clay,
Journal of Materials in Civil Engineering, 27(4) (2015)
04014146.

[23] Y. Yi, X. Zheng, S. Liu, A. Al-Tabbaa, Comparison of
reactive magnesia- and carbide slag-activated ground
granulated blastfurnace slag and Portland cement for

stabilisation of a natural soil, Applied Clay Science, 111
(2015) 21--26.

[24] M. Zhang, H. Guo, T. El-Korchi, G. Zhang, M. Tao,
Experimental feasibility study of geopolymer as the next-
generation soil stabilizer, Construction and Building

Materials, 47 (2013) 1468--1478.

[25] B. Singhi, A.I. Laskar, M.A. Ahmed, Investigation
on Soil-Geopolymer with Slag, Fly Ash and Their

Blending, Arabian Journal for Science and Engineering,
41(2) (2016) 393--400.

[26] Y. Shao, T. Lefort, S. Moras, D. Rodriguez, Studies on
concrete containing ground waste glass, Cement and

Concrete Research, 30(1) (2000) 91--100.
[27] A. Khmiri, B. Samet, M. Chaabouni, A cross mixture

design to optimise the formulation of a ground waste
glass blended cement, Construction and Building
Materials, 28(1) (2012) 680--686.

[28] R.A. Mozumder, A.I. Laskar, Prediction of unconfined
compressive strength of geopolymer stabilized clayey
soil using Artificial Neural Network, Computers and
Geotechnics, 69 (2015) 291--300.

[29] A. Arulrajah, T.-A. Kua, C. Phetchuay, S. Horpibulsuk,
F. Mahghoolpilehrood, M.M. Disfani, Spent Coffee
Grounds—Fly Ash Geopolymer Used as an Embankment



VAT B VAAD domis VFe ) Jlo i o)loud DF 0,95 «puS ol ]y wnigo 4y it

1--7.

[42] M.-r.S. Compactors, ASTM D 1883-99, Standard
Test Method for CBR (California Bearing Ratio) of
Laboratory-Compacted Soils, Astm D 1883-99, 04(May)
(2005) 21--24.

[43] J.N. Mukabi, Review of DCP Based CBR-UCS and
resilient modulus models for applications in highway and

airport pavement design, US Army, 10 (2016) 1.

material, KSCE Journal of Civil Engineering, 13(1)
(2009) 15.

[40] S. Horpibulsuk, R. Rachan, A. Chinkulkijniwat,
Y. Raksachon, A. Suddeepong, Analysis of strength
development in cement-stabilized silty clay from

Construction  and

microstructural  considerations,

building materials, 24(10) (2010) 2011-2021.

[41] Standard Test Method for Unconfined Compressive
Strength of Cohesive Soil, ASTM International, (2014)

Eng., 54(5) (2022) 1885-1902.

DOI: 10.22060/ceej.2021.19653.7306

M. A. Mohammadzadeh, M. M. Toufigh, Construction of recycled glass powder-based geo-
polymer and its application in resistance parameters to stabilize the clay, Amirkabir J. Civil

o3 gl | o opl 4 Wi

V4.Y



