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Color Purity Special surface area Particle Sice (nm) Density
(m?/g) (kg/m°)
white = 98/ 193 20-30 170

(Ploodks) odd (o D5l gy W gas (N5 5 (ST 585 Slaseds 5l (S 8 door

Physical properties of South Marl Quantity measured References

Diameter less than 0.075 mm (%) 95 ASTM D422, [20]

Clay (%) 36 ASTM, D422-63 [20]

Silt (%) 59 ASTM, D422-63 [20]

Sand (%) 5 ASTM, D422-63 [20]

Strength C (kg/lcm?) 0.9

Parameters @° 24

Liquid Limit (%) 41 ASTM, D4318 [20]

Plastic Limit (%) 20 ASTM, D4318 [20]

Plasticity Index (%) 21 ASTM, D4318 [20]

pH (1:10 ; soil : water) 7.8

Carbonate content (%) 27 [21]

Color Green

Classification CL ASTM, D3282 [20]

Maximum dry density. yq (gr/cm®) 1.7 ASTM D698 [20]

Optimum water content (%) 19 ASTM D698 [20]
Palygorskite, Sepiolite,

Mineral composition Calcite, Quartz, Kaolinite, ASTM, D2216 [20]

Illite, Feldspars
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e

pH

10 —— South Marl +4% CEM

—#— South Marl +4% CEM + 0.5% Nano Silica

9 —a— South Marl +4% CEM + 1% Nano Silica
7 —~— South Marl +4% CEM + 1.5% Nano Silica
1 10 100 s
Time (Days) 1 10 100
Time (Days)

sl g PH Ol s K5y, £ S sdd ol bk sai PH ol s iy, ¥ 2
b Sloww 5 ek U 7Y Lodd ol Joo 059300k (b e 5L 5 Olow 72 L
(0395 8% sl Jos 6553) OLj (o395 8% &l

SYaisy S1s S Olegwr G pan b 0155 oo 1y sl fos o553 Jsb s PH 2als

A6 OH) S s5um 0y clile 3 (G5l Jold) e 0 b5 s 0315 e s
Sl el Clad Clews oddpol slaki gad 4 by je PH el 1als 5108 s
35905 33) uakew 56 Y 5 Olans UYL oddpdlal sladi sad gl oMo ol N5 5
L Vs oSl sl pde PH Sl 55 oS el (PH VY Oles 851 5 s


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.7.5
https://ndea10.khu.ac.ir/jeg/article-1-2842-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1399.14.1.7.5 ]

AR 5l ) ylat sl dlor ¢ i gl 3 20 £

5 Olopws Sl slaaisad plad 5o Sl 5o s o 0L ) Y555 oS sl ST
el Bl EalS a1y 1/0 B0/ i 55,40 b 5STy Jase PH s 56
Cos Ml b )b, 528 . Y

o S g 0 U el e - Ole —00l Sl sl
il ik Lol [YAT DY) sl e ol e b 5o ol o LS
s Ol shiatads ol ol s lid S Sl 5y e 3 (Gobme Ol geay SO
St sai 5 O)le Sl pod oSl andl 55 50 3 e ol bz oS Sl el salie L3
Ad Jodo 5 a5 5 g e SU 5 Olor iz lads s (g5

5 Olawws 78 L ol el Dol 5 Oole sladses oSl s Bl s 0 ISS
Ly o3 YA o8l bes 5553 31 o 1y (Ao 3 V/0 5) 00/0) s 56 Cilzies (glats 5
Slado s 5 Ol 18 ol €sad 53 0 IS )5 sl L) @u bl s e ol
o (b (S2) Sty laows PH il 58l Com ge 65l Olaww Jial 31 ¢ purdecs 530 Cilzses
ol CoV g 5 Colu ) S JL (S s sla SIS slads S > 5 VY 51 i
G pae Gemes (G5 JolD) St Sld memme sl JSE5 &l 53 Y] o
GL PH & e 53 Laa T 5 e S JI30) (V5555 o815 53 s L3
(C-S-H) s Sl Shdn Ll sl SUS 5 ahowsay 0T Ol sty
“ L) s LSS Al s g s &S esls malS | WSOl g SRSk Ol
Ll a8l EalS (oY g 5 Cud S (oKl S

Sl gladln S @ln ) ol (Sl 5, Sl s S Kos g Sl
cilise glado)s 5 Olars 18 L sddp ol sladises s C-S-H) s I
Ol 5 ke sl 2050 Olesw Sils3l L oSl cpl s o 0L ko 536
O Sl lrlo gl bels ss LWSKa5 SlS 5l anils L5l g5l s
S ol b s e 5l S ol Ysame slse ol [Y8] D] el (C-S-H) (s
il S Oles doo s a4 4t (S p 03 5d0 5 Jolss 4 s Ala g e |, 0T 3

Vs Sls 0 e lesw 5 St S 5 s Caslis ax g LB LRl sl ol


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.7.5
https://ndea10.khu.ac.ir/jeg/article-1-2842-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1399.14.1.7.5 ]

A ke U 5 Ol b0 2o ol glasS s jlsle y Cwglis o)

WOl e s asl il bl PH (S 4 Ol jldie 38 055380 Lo
ST L 5 edd Sbt 55 s ge Sliadl 5 S 0l > sl PH 20550 o
35 n S S L LaOT S 5 ) SBE SIS 5 pl DS

L o= 3.04 A) C-S-H jlsle s ol ol ot sas &l s olel
Ol L edd ) s el el a8l U e 56 D3 S0 s )8
ol @sas 53 (ol VA CPS 50 C-S-H kb b ol s s Dlacws 7
sy s C-S-H il 5L Lol b il udews 56 /070 5 Olans 78 L s
C-lle b s St e B 1Y 5 Olos 18 L o 5ol 4505 3 ool a2l
U ol s Sus TV/0 4 eadew 5L Ol 2l Ly <l WV CPS 50~ S-H
Qo333 S g e Olg o plal cpl el al 2als VY4 CPS & C-S-H k=L
Ologw —05le St bglsee & ke 6 005330 i o sl 1) e 50 g
53 s (C-S-H) ds Sl Slhas bl sl (ol ol 4 e
ghe 2 C-S-H calps 5 008 sy Jhoa 8 55 s U5 Db
ol a8l JalS (g pdidss 5 Jodss (S ol )3

800
— Marl
Q
70 — Marl +4% Cement
Marl +4% Cement + 0.5% Nano Silica Ca
600 — Marl +4% Cement + 1% Nano Silica
— Marl +4% Cement + 1.5% Nano Silica
Q

500 | v Ca o
@ M K gCaVve (P K s Q
Q
i w
5
=4
2 W WWWW
=
— 300

200

100 | hb u\ww

o J iJ

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60

20 (dearee)
ijq.:.w./.iLeo.A.i C)\.p‘ QJ\A}QJ\A ) 45_9.@.3 w;a_‘ and| Ju‘ﬁéﬁ.&ao J.;.I:
M‘,SU &—BJ:'M 6[#-‘«0)3
C-S- 5,18 Q icwds Ca ¢ sy pwiise M (cud 515 K (oY g S (g Ku, S JL P
S DS Sy H


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.7.5
https://ndea10.khu.ac.ir/jeg/article-1-2842-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1399.14.1.7.5 ]

WA Sl Vil (easslem Al ¢ pudign elid ey & 23 A1

Sl Ayl B 55 ol 3 gdome (g,L8 Cwglin o) ¥

L odd 3ol (sbak a3 (UCS) o 5 g ()LE5 Canslia S s i3, 1 IS
st ) s elul s e OLE Sosl s 535 YA Sl 1y e 56 5 Olows
AL ol St 65lis Canslin S et Bl Oleg OB 3 ek 5L g2
oL Caaglie (ooldie 5 LBl axils _SUiS i E Ll 5 e ek 5B & L a (o
Aas ol

esls Ll 6V KQICM? 51 s 1y le St (o lis Canslie Oleres 1Y il
Conslin G2l 51 Ol 1Y ol 303 53 1 JKE o okd Sl mls bl
Coslin Sl ol Jole 5 ol Y555 WSty 4 atls 5l ke 4 (5 L
o) s S L Ol g SEST5 L 6 sbd ol Sbs 0d (gles SIS ol
0 UK s el Ll LSS 5 Pl o bl e en 5 5d e 3ls Cad 05
el DSl Dlidn Ll U hrs Sl Slads Olepes b ol A3l £ 5a0 5o
oo slis Olases 1Y @0 pusocs 56 Ao 53 070 21531 s (6 g 51355 e odalia (C-S-H)
L s e OLES 1 (olid onslin 10V L2l53l 5 siile, 4 KQIOM? 51 oy 4 1, (5,5
OOl ol St (g5l slie Ol LY s 53 o3 1/0 & erbew 56 S8
5 e dsa Olgie |y Conslin Ll ol ol sdoy VY/0 KQICM? 55 oy ol
5 Ceslie I3l onl 38 il Olarw 5 eake sl D3 S s sbend YL
Sl Sk s Kol 5 Sl ki ol S ksl Il Corse Sl Ayl
Ry

305 43 L (53U sl s 56 OB 53 Ol 76 L 0t =Sl 45500 3
2l e ooy VY0 KGIEM? 5500 5 ol a8l 080 i 1T 55l o
S Sl sltle Ol uxs w0 ol e 1 (UCS) sis s sioee (g lid canslin Sk, ol
S roeelS A sy 555 Jold ols el 55 Wledd slae] kaeli ST gl STy ST o
SFor pBosial ) L300 4 o8 LS e bl Jen 23 5 (posmed) oIk ltla
Sy opl 5 (C-S-H) edS S Sldes 5 bl sl S8 odlen das


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.7.5
https://ndea10.khu.ac.ir/jeg/article-1-2842-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1399.14.1.7.5 ]

A ke U 5 Ol b0 2o ol glasS s jlsle y Cwglis o)

ki 56 7Y 5 Ol T8 0k ) 50 5> DNV DV E] ol ks oS s 2
5ol il Gl a5 L8 Olerms 78 Lo 3ol gl oy el ()L a5l
Sl sl LS Sl W w Ll e Sl cpl et siaw, Yo /0 KQICM2 550 o
b3l s elal el S35 0LLE il 568 skl LS paas 5 C-S-H
A Ol &S e ke U LYy Olew T8 Lol el Ol Sk Sl
el L SlS 5, S
LgLAM):QnMCMngLMJJAJe,LL} Syl (5L Caglie Ol s Ly, VS
S 305 o slie Ll iy ol 0303 S0 03 b 1y erkios 536 7Y 5 Olages ilisin
ki 5y 6 An3 e OLES D3 3 Olages OB 53 ko 56 ) L o 3L
1Y 5 Ologa 1Y L o =5l & o 53 ks Sl ol lal e 13 36 0Ly b
Conle 4 Ol o 1y 5 ol el sy VAS KQIEM? & 655, K oo slie ki 51U
S 5 ot sl SB s Olerer g SESI L oS 0dd ool Sl 0ddes IS
Sl 2STs a3l L g5 YA Sl ey 45 ool Il 3 ol sl Coes C-S-H it 56 5 5
Ll 5y YA Sl e el ey VWAO KQICM 4 (o)L aslin 15 V555
330 & 535 80 5l e ele Seslie 5l sy 0L & LusE Y555 e ST
WSSl el @ pes 4 o (A3 £ 5 Y) Oles oS uslie (ol .l s, VY kg/CM?
5 ooy dcdon Hllie 40 355 YA Jsb 53 (UCS) el 3 sume (55Li3 Caslin ol ol
el o slinal Ddacli S ST sl oS Ssbar Olerw polie (pl A ia
4 G e 56 TN 5 Olages 1Y L 0l 3ol (slakigad ples 53 el S5 0L
Bl I3V KGIem? by KGIOM? o o )Lis canslin Dlas 1Y L ot 2l 6 5o
Gr 5 JB L5 55 YA Sl e Vg5 sla Sl AB) 5 el S5 0LLE Lo
Olowas TA L 0l =Dl 4503 )3 el 5 5ee (5 )L0S sl ol s (PH V) wat
s e sbie il ol 45 el VA0 KQIOM? 5 s o35, S Canslis e U 7Y

ol S5 0LLE ol (S i e o el e, 0) KOICM 550 555 40


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.7.5
https://ndea10.khu.ac.ir/jeg/article-1-2842-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1399.14.1.7.5 ]

AR 5l ) ylat sl dlor ¢ i gl 3 20 %3

235 ol ame Suby 5 el (50135 Cusby plam 3 (0l Jes 0553 53 Laa el ples
s b s SAa St 1 30 (g lad caslie 2l bl cpl

3o sn nl 4 3513 (63 gm0 gy (ko U= Olos) e (2331 L (5L nlie
255 i) Oloms 5 e 536 D3 (b 5 aliard SV 5 Jod e Ol 5 s 1)
ek $U o= e Nass b iSls anns 5 Ol B8 Cae 1y o
Ly el g o5 5 gdome (g5L0d Conglin 2ol 58l ol 55 5 D13 e Kign Cu sl o ge
RUSW RPN JOUN

Coslis gt 50 oles a0 ke 56 A els LIV 5 gl S s SOl
Olose &3 L &S Sloy Jld 3 Olseas Lol )l O le S elds 5does (g L2
Coglis C-S-H Ll gU 1S825 5 SV355 ity anw s Jsa Lsd 0 S 5
oo 30 oS e e s e Rl S el Ol ) O)le Sb kel s5L03
oo 56 i 5 e o palshl (ool d Bl Ol bodd ol S e glin
Sl gl 0al (STe ol el JS1y 5 o satie sl ol 035 WL oe
s e Jols b 56 S8y ol b e (C-S-H) (s DK ol yan
059381 &S 5 S 0y Ol oo ISHsbay a8 o 1) el LS5 Slaew LS 5 00
Sgh o S gl Caglin g 4 e ki 5L
S Al b S sl

o Olow Lol 3ol ladi gl 5 Dol S apad Jlrle a8 i ol o
Ol A Ut 53 GEM) (s 5 ) @Sy S il il il 0l
o sy S5 o) O3 Jlasl 5l pimes 3 S sdaliie | 05l S eS| bl
e ol sdalie Sole St ltle 0yys K glast4lS o3 oo

a sl Jila 45 odd Corse 035 YA (sl o 5 Ologw 18 51531 S0 (S5 )
oo gas Oloww b o aul 3 b S5l St il ol a4 JK2) b Jials s
Bies 0 5S35 0518 dolie o pomn by .l sl oSiare 1,3 531001 iyl 530

4SL;>YJ‘))€. 6“%(}&&&)3 A:MN‘J)..B L}JBMJSJ J‘p‘)} C)JJGUJSJWLS‘JJ


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.7.5
https://ndea10.khu.ac.ir/jeg/article-1-2842-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1399.14.1.7.5 ]

£o o U 5 Ol b 0 o )b GLSL Sl cwylie o

BE LSJ;V";’: Jsba aS L Slazal slasl b ss e C-(A)-S-H ISE 4

e

ol 3o S 33 5 5 3,1 (6,8l [YAT YV ks ob 58 3 50
60.00

O South Marl Curing time

O South Marl + 0.5% Nano Silica 28 Days

50.00 -
O South Marl + 1% Nano Silica

OSouth Marl + 1.5% Nano Silica
40.00 - pr

30.00 -

20.00 -

10.00 -

Unconfined Compression Strength (UCS) (kg/cm?)

0.00 == L

CEM (%)
Oloww b e..\.i'aC)Lp| slad god (UCS) suis sgdoe (g ld Cwglan Ol puid Lig, JS.JE
G231 535 YA 51 g

60
@ 1 Day
g 50 | | O 3Days
=
=3
& @7 Days
8]
2 40 | D28 Days
=
=)
§ @90 Days
7]
g
7]
3
1=
5
8 20
=}
s
€
Q
2 10
>
O,

South Marl + 1% South Marl +2% South Marl +4% South Marl +6% South Marl +8%  South Marl
Nano Silica CEM + 1% Nano CEM + 1% Nano CEM + 1% Nano CEM + 1% Nano +10% CEM +
Silica Silica Silica Silica 1% Nano Silica

Lol C)LA aa sas (UCS) ouid 5 gdome (55lid Conglian Ol i Ly, Vs

.

Ol (b 5o ke $U 7Y 5 Olon iz lads o


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.7.5
https://ndea10.khu.ac.ir/jeg/article-1-2842-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1399.14.1.7.5 ]

AR 5l ) ylat sl dlor ¢ i gl 3 20 ¢

3 G ShlBl Col (gush b S5 S das e 0L el ] s
(C-S-H) ods Sl Shidr Jold cdS 1S5 SLS 5 5l 0 3 55l
G St Olg o a3 Llodiligy 1) Of 3 a8 L 5035 5 1) Sl glae i
(G5 SHl il b5l el Bl RS i s el S S
o4 USe s sl es 35 YA 31 e Olews 78 (g5l (sladi sa 5 s 41,1 (EDS)
CalSi= +/YV o sdd 1)) (551 (Shusl i il bl ol o 4l
2 ol ol 03 YA sld g5l Jes glakised s CA/(SIHAD= vy
Sl U JSs gl oY kil g (EDS) (5, Skl sewcib
el S Ayl el sl 2 sdse (C-S-H) S DS Sls
L, C-S-H lstlogl LS5 Olg e SEM) Livy oSl oSy Seo sl
st oA LS S bl (O ) S s 58 sdalle dons O s
18 L eds ol fee glawises (EDS) (5550 Sausly ol L 5 (SEM)
sl 0l &S5l 595 YA Oley Sl 53 ke U /Y 5 Olas

S S Shds Sl gl ST Ve IS s ks ) b el
ol sdalie BB~y s St bl iS pimes 5 ki, 5e St 55, (C-S-H)
b o oo 53 ko 56 lodls St i 50 b S2ST5 oy St L3
G e (S wdige Slo geas 35 osdle a5 Wledd ST 5505 0ol S ol)3
4 e Olos =S oS 555 ke 530 025581 1355 0 S 55 L3S a5l
Sl isly 51 iU el sbml OS5 el el sas C-S-H ksl il LS8es 0,
il 5 1) Sl i 5 s o S | S Sl cwd dul B s 4 S S0
C-S-H sl st 1o sy 55 Solandl 31 (ilesl el ool S5 0LLS a3 e
S e by

3 Olosas 18 Lodd Aol 450 o (EDS) (3, Saily suwcab & ol
S 3 el 039 CA/(SIHADN=NN Y s 5 CASI= VY ol ke 56 )

bj—\;:dd GML.:;J 45QL>: A;MN‘ ol bl>=:\ C‘S'H )t}Lw).:l; L}:gﬂtj 6\]: WLJ .ld.:>u

1. Energy Dispersive Spectroscopy


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.7.5
https://ndea10.khu.ac.ir/jeg/article-1-2842-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1399.14.1.7.5 ]

£V o U 5 Ol b 0 o )b GLSL Sl cwylie o

i 35N S See polas 5 (EDS) (6550 [Saily omncih U5 =l
Wiy ¢ 5 e 53 S o Al 5V IS s el wilyl WSSl 5 Sy ls (SEMD
V SKE 5s bdsad (ol Caslie il e SEM) iy s S Sl O sSs Sea

30(

25

20

FeKa

sKp CaKp CrKp

Ko Cako Crke
VKR

eK|

oK keV pr

f T T T SEM HV: 15.0 KV WD: 15.41 mm Ll

View fiold: 94.8 ym Det: SE 20 pym

SEM WAG: 200 kx_ Dste(midy): 07102117
i

o ;
Sl prwcib (O W)k S iy oS gk K sea (WA K
8,k 4305 51 (EDS) (5551

o

Mg K

AlK|

Cakp
)\ an& SEM HV: 15.0 kV WD: 19.93 mm 1 VEGA3 TESCAN|

LR view fieid: 37.7 pm Det: SE 10 pm

5 10 15 20 SEM MAG: 5.03 kx  Date(m/dly): 07/02/17

T okt ol Ojle S g0 1 ot s A Ky Son g (I A K
ot Ol w5503 51 (EDS) g5 51 (Sasly owwcid (0 ool Jos 55 YA 51 oy Olog
331 Jo8 555 YA 31 g Olowms 18 L 0


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.7.5
https://ndea10.khu.ac.ir/jeg/article-1-2842-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1399.14.1.7.5 ]

WALl ) Sl o lem or (otige (olidns 0 ¢EA

CakKa

PRY]  SEM HV: 15.0kV WD: 14.97 mm

T T View field: 37.9 ym Det: SE
15 20

SEM MAG: 5.01 kx _ Date(midly): 07/02/17

T8 L edd o Ol S w50l 31 g S9SN O aKag Koo guas (N S
S (EDS) 351 (Sausly omwcish (@ (o3l Jos 555 YA 51 g ke 6 7Y 5 Ologer
331 Jo2 555 YA 3 o ke 36 7Y 5 Olocn 8 b 0kd o5 050 45 505

& S 4o
gl Al BB sl rasn ol s el el AT Glatassy bl
el

SASosba il i o 2S1s oo PH 20l o pn ki 56 )l 45 i 50 )
ol 0z C-S-H Sl b 5U ald i 5 (g lid o slin 2155l o 5

B pad g S (L3 aaslis o U 7Y 5 Ol 78 L o ~Sol &g 3 Y
KOIEM? 5500 & 5 ool il il ol 55 T Ola 78 L ods 2ol
C-S-H jlla gl e mll Wsa Wilg oo Gialsl ol cconl sl Y70
ORIl S g Bl a8t bl WS s 5 OV CPS 5 50)
C-S-H =Ll 5 s ol 4 s Olapws 5 O St S 5 kw5
2shs

@35 Jon CEM) i gy S iU oSy San sl Slesl sl ol Y
S 2l Jlasl Wsas ek 56 A3 (2l331 L C-S-H el o 5 05 208


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.7.5
https://ndea10.khu.ac.ir/jeg/article-1-2842-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1399.14.1.7.5 ]

¢4 ke U 5 Ol b0 2o ol glasS s jlsle y Cwglis o)

R el 0l S Bk ok LSS WS e Sl ol L s @

sbaodl JulBl 4 e Ol 0ol S bl 4 udew 5U 0355

(C-S-H) rds’ Sl Sl den bl o 56 oIk Sl 5 Ay 5 Vo5

S 28 G St UlF e D pl 5o o pie Lokl sl ) CH S s

s Jls S ol w3 CSH cxliSK 5 xS wss e

el 4l Al58) (g Lid Cweslie 5 S (g A3 el

18 L ead Dol ised 5o (EDS) (55! Stil awwcib Lo oll o 8

o35 CAl(SIHAD= Ve s 5 CalSi= VY ol e 50 7Y 5 Oloas

2B el el sl C-S-H jlasl i Gl el Lo 5 ool

s SN oS S sl (EDS) (5551 (Sadly omnih L5l

) ol s Wi gad (golad Canglin (2l WSOl 5 51, s 5 (SEM)

S e Al
P{EPEL
ool blas 5 slse I ise A Gl 08 e oKl Limss Coslas S5 )
GL'“

1. Ouhadi V. R,, Yong R. N., "The role of clay fractions of marly soils on
their post stabilization failure", J. Engineering Geology, 70 (2003) 365-
375.

2. Rezaiy H., Khamechian M., "Investigation of position marlston in rock
mass enginnering classification system, case study: Doosti Dam",
Journal of Engineering Geology, 10 (2) (2016) 3427-3444.

3. Ramezanpour, H., Smaelnejad, L., "Study of relationships between
different type of erosion and soil properties of marls in Southern Guilan
Province, Iran”, The 15th International Congress of ISCO, Budapest,
Hungary (2008) (In Persian).


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.7.5
https://ndea10.khu.ac.ir/jeg/article-1-2842-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1399.14.1.7.5 ]

WA Sl ) Sled (oasslr o mdign lidones & 2 0

4. Haddad A, Javdanian H, Ebrhimpour F., "ldentification and Stabilization
of Dispersive Soils: Case Study of Water Transfer Canal of Simindasht-
Garmsar", jeg., 11 (1) (2017) 29-50 (In Persian).

5. Elert K., Nieto F., MiguelAzaiion J., "Effects of lime treatments on
marls"”, Applied Clay Science, 135 (2017) 611-619.

6. McCarthy D. F., "Essentials of soil mechanics and foundations", ’nd
edition, Reston publishing company, Reston, Virginia (1982).

7. Mitchell J. K., "Fundamentals of Soil Behavior", 2nd Edition. John Wiley
and Sons, NY (2005).

8. Qawahash A. A., "Geotechnical properties of fine-grained calcareous
sediments for engineering purposes"”, Engineering Geology, 26, (1989)
161-169.

9. Lamas F., Irigaray C., Chacdn J., "Geotechnical characterization of
carbonate marls for construction of impermeable dam cores",
Engineering Geology, 66 (2002) 283-294.

10. Ouhadi V. R., "The role of marl components and ettringite on the
stability of stabilized marl”, PhD thesis, Department of Civil
Engineering and applied mechanics, McGill University, Montreal,
Canada (1997).

11. Yong R. N., Ouhadi V. R., "Experimental study on instability of bases
on natural and lime/cement- stabilized clayey soils", J. Applied Clay
Science, 35 (2007) 238-249.

12. Ouhadi V. R., Yong R. N., Mohamed A. M. O., "Formation of ettringite
as a swelling mineral on stabilized marl soil", Proceeding of the 1st
conference on civil engineering by Iranian students in Canada,
Montreal, (1996) 131-138.


https://www.sciencedirect.com/science/article/pii/S0169131716304471#!
https://www.sciencedirect.com/science/article/pii/S0169131716304471#!
https://www.sciencedirect.com/science/article/pii/S0169131716304471#!
https://www.sciencedirect.com/science/journal/01691317
https://www.sciencedirect.com/science/article/pii/S0013795202000480#!
https://www.sciencedirect.com/science/article/pii/S0013795202000480#!
https://www.sciencedirect.com/science/article/pii/S0013795202000480#!
https://www.sciencedirect.com/science/journal/00137952
https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.7.5
https://ndea10.khu.ac.ir/jeg/article-1-2842-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1399.14.1.7.5 ]

0) ke U 5 Ol b0 2o ol glasS s jlsle y Cwglis o)

13. Behnia K., Ouhadi V. R., Ghalandarzadeh A., "The use of sea-water in
stabilization of marly soils with cement and lime", Iranian J. Road
Engineering, 26 (1993) 54- 62.

14. Ouhadi V. R., Yong R. N., Amiri M., Ouhadi M. H., "Pozzolanic
consolidation of stabilized soft clays", Appl. Clay Sci., 95 (2014) 111-
118.

15. Umesha T. S., Dinesh S. V., Sivapullaiah P. V., "Control of
dispersivity of soil using lime and cement”, International Journal of
Geology, 3 (1) (2009) 8-16.

16. Little D. N., "Evaluation of Structural Properties of Lime Stabilized
Soils and Aggregates”, Summary and findings. Prepared for National
Lime Association (1999).

17. Ohadi V. R., Amiri M, Ohadi M., "Micro-Structural Evaluation of Lead
Heavy Metal Retention in Stabilization and Solidification with
Bentonite and Cement", jeg., 9 (1) (2015) 2575-2592 (In Persian).

18. Gallagher P. M., Lin Y., "Column testing to determine colloidal silica
transport mechanisms", Proceedings Sessions of the Geo-Frontiers
Congress of Innovations in Grouting and Soil Improvement, Texas, 162
(2005) 1-10.

19. Gallagher P. M., Conlee C. T., Rollins K. M., "Full-Scale Field Testing
of Colloidal Silica Grouting for Mitigation of Liquefaction Risk",
Journal of Geotechnical and Geoenvironmental Engineering, 133 (2)
(2007) 186-196.

20. Annual Book of ASTM Standards, in: American Society for Testing
and Materials, Philadelphia (1992).

21. Hesse P. R., "A textbook of soil chemical analysis”, William Clowes
and Sons (1971).


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.7.5
https://ndea10.khu.ac.ir/jeg/article-1-2842-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1399.14.1.7.5 ]

WA Sl Vil (easslem Al ¢ pudign elid ey & 23 oy

22. Ouhadi V. R., Yong R. N., "Experimental and theoretical evaluation of
impact of clay microstructure on the quantitative mineral evaluation by
XRD analysis", Applied Clay Science, 23 (1) (2003) 141-148.

23. Ouhadi V. R., Amiri M., Zangeneh M., "Microstructural Assessment of
Lime Consumption Rate and Pozzolanic Reaction Progress of a Lime-
Stabilized Dispersive Soil", Modares Civil Engineering Journal, 16 (1)
(2016) 11-22 (In Persian).

24. Ouhadi V. R., Amiri M., Hamidi S., "Dispersive soil improvement with
lime, special attention to the reduction of peak intensity of clay minerals
in XRD analysis", Modares Civil Engineering Journal, 14(2) (2014) 13-
25 (In Persian).

25. Bell F. G., "Lime stabilization of clay minerals and soil", Engineering
Geology, 42 (4) (1996) 223-237.

26. Maubec N., Deneele D., Ouvrard G., "Influence of the clay type on the
strength evolution of lime treated material”, Applied Clay Science, 137
(2017) 107-114.

27. Van Olphen H., "An introduction to clay colloid chemistry"”, John
Wiley, 2nd Edition, New York (1977).

28. Gaucher E. C., Blanc P., "Cement/clay interactions-a review:
experiments, natural analogues, and modeling", Waste Management, 26
(7) (2006) 776-788.


https://www.sciencedirect.com/science/article/pii/S0169131716305336#!
https://www.sciencedirect.com/science/article/pii/S0169131716305336#!
https://www.sciencedirect.com/science/article/pii/S0169131716305336#!
https://www.sciencedirect.com/science/journal/01691317
https://www.sciencedirect.com/science/journal/01691317/137/supp/C
https://www.researchgate.net/journal/0956-053X_Waste_Management
https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.7.5
https://ndea10.khu.ac.ir/jeg/article-1-2842-fa.html
http://www.tcpdf.org

