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Mineralogical composition - MB values
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MBV-20, MBV-10-4.5 vs. montmorillonite content
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Parficle Size Distribufion
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MDINNIN NN NTITNA DTN, NNY DIMIPYN PN D) .2 PNMYYN NTIYN DY 11D NOIN)
SyNn HY OTY DOPIPON NPID GND DY NI NNTINM 1 TPNMYYN NTIYNI ODTIN-TN NNWD
.2 PRMYYN NTaYN1A NPT IPMN 20

NANIN NN T NI 10.3 DY 11NN ONDIN )I1DNA NPT DODAPNNN TIVIY ONY v
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OIN2 NOAPNNN I NOITI INY NNV ,TPNIVOYN TPXIMDIND XD MXXIND NN WD 1NN
DXPOPYNN DY MNVAN 1N IWR MP>TAD TN NV OTD NIRA NOY NYAVNN 1D DY) VNP
INOINNIN NN NPITAI NUYIY 29,5112 KDY NN NXIN

DYXTHN Y952 NYOIND NN DIPIPIND NP 1IN

42 18281 DNYY N9 10 1YV DIXIN IPTIV DIIXTHN DI NN DIMINNIN DIIVNIN

MNNNN NINN DY NPYTIAA HAPNNN DIPIPONN NI DY DIMANND DMVNIY : 10 1YL
XRD -2 1115 NP 7112 NYapIv mMOIN NN DY IRNIYM

type of sample d (0.1) d (0.5) d (0.9) | Clay <2.00um [ Clay <8.00pm |clay content (mineralogy)| MBV
El calcium carbonate filler 1.03 7.89 19.41 16.5 50.6 0.0 0.00
E3 montmorillonite 2.09 10.30 43.58 9.3 43.2 94.3 7.48
E4 kaolin 0.91 7.77 27.92 21.2 50.9 94.0 0.22
E8 fines of sand (< 75 microns) 1.17 12.83 56.41 16.0 40.6 8.5 1.64
E10 |[fines of sand (< 75 microns) 1.68 12.99 57.71 12.4 40.0 35.8 4.26
E12 |[fines of sand (< 75 microns) 0.66 3.98 50.72 33.9 63.4 66.0 7.00
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Effect of MBV on 1 days strength
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yield vs. spread after jolts
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yield value vs. total clay content
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yield value vs. kaolinite content
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H - montmorillonite content
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4R 164 |415.72 |67.21
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2H 4.26 |654.27 |49.88 11
3H 0.22 | 454.13 |68.04 7
4H 7.00 | 1427 17 18
5H 6.43 | 776.22 |17.58 12
6H 6.84 | 887.55 |32.12 14
7H 7.26 |1060.4 | 35.61 15
iT 7.06 | 937.8 441 14
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Effect of MBV on relative strength - wet vs. dry
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Relative G values - PC-A admixture content
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Effect of admixture type and content on yield
value of systems with and without filler
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Relative yield values at 0.3% admixture content
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G values at 0.3% PC-B admixture content
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G values at 0.8% PC-B admixture content
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Effect of admixtures on 0.7 w/c ratio mortars with fines of 4.26 MBV

3500
3000 control
2500
[0}
>
<2000
>
S .
31500 Ligno
> ~
S 0.3% PC-A + CMA
1000 PC-\A\
0.8% PC-A + CMA RN
500 )
—0
0
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6
Admixture content, %
— — —Reference CMA —@—03PC-A/CMA —@—08PC-A/CMA — ® —PC-A

(PC-A) >0D?1277919 9D DY NP XYY Y (CMA) NPDIN DIVIN GO NYIVN : 78 TP

;0.70 YW DD 1IN 4.26 HVY 192 1NN TIY HY2OHVLVID DIN DY VSN NAIYNI NYION TIY DY
Nno1M ,0.8% N 0.3% NN NDINN HIVIN DY ANWY YUDPIAINPINON GOINN NNON
91NN NP2 DXTH DY NXNWN NI TN .1.4% TY DY NNV NMINYN NPOIND HIVIN GOINN

955 0T NOD

NADIN XY NIPA DINN NIPA DXTN DY PIND IRNWYNA ,PIIND DY DMV DXIDINN NYIVN

.79 N2 MNIN DPT



81

relative strength values
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strength, MPa
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Sample name: E2, MBV 7.06
Concentrations:
00-058-2038 54.9% (Ca,Na)0.3AlI2(Si,Al)4010(0OH)2-xH20  Montmorillonite, calcian
01-086-1629 17.9% SiO2 Quartz low
01-072-1651 12.6% CaCO3 Calcite
01-076-1238 8.2% K(AISi3)08 Microcline maximum
01-080-0886 3.4% Al2(Si205)(OH)4 Kaolinite
01-084-0982 3.1% Na(AISi308) Albite low
800 —
700 —
600 —
500 —
400 —
300
| d=17.993
200 — "‘
| d=15.178
SO

2-Theta - Scale

RE2 - File: E2.raw - Type: 2Th/Th locked - St 00-058-2038 (N) - Montmorillonite, calcian - [#]01-072-1651 (A) - Calcite - CaCO3 - WL: 1. 01-080-0886 (C) - Kaolinite - Al2(Si205)(0
Mgz (oriented with glycerol) - File: E2 (oriente [®]01-086-1629 (A) - Quartz low - SiO2 - WL: [4]o1-076-1238 (C) - Microcline maximum - K( [¥]o1-084-0982 (C) - Albite low - Na(AISi308)

E2
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e name: E3, Bentonite, MBV — 7.48

Concentrations:

00-058-2038 94.3% (Ca,Na)0.3AlI2(Si,Al)4010(0OH)2-xH20  Montmorillonite, calcian
01-074-1687 1.5% CaMg(CO3)2 Dolomite

01-076-1238 2.2% K(AISi3)0O8 Microcline
01-084-0982 2.0% Na(AlSi308) Albite low

d=18.124

300 —

] d=15.028
200 —
100 ?
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2-Theta - Scale

MIE3 - File: E3.raw - Type: 2Th/Th locked - Start: 3.000 ° - End [#]0o-058-2038 (N) - Montmorillonite, calcian - (Ca,Na)0.3AI2(S 01-076-1238 (A) - Microcline - K(AISi3)O8 - WL: 1.5406 - Tri
ME3 (oriented with glycerol) - File: E3 (oriented with glycerol)a [#]o1-074-1687 (C) - Dolomite - CaMg(CO3)2 - WL: 1.5406 - R [4]o1-084-0982 (C) - Albite low - Na(AISi308) - WL: 1.5406 - Tr

E3
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Sample hame: E4, Kaoline, MBV —0.22
Concentrations:

01-080-0886 94.6% Al2(Si205)(0OH)4 Kaolinite
04-011-5240 1.3% KAI3Si3010(0OH)2 Muscovite
01-086-1629 2.2% SiO2 Quartz low
01-072-1651 1.9% CaCO3 Calcite

1500 —
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1100
1000
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700
600
500
400

300

200
100 L
0 L L L L L B B \‘\ T ‘v‘ [ \]r*\ [ T A B i

3 10 20 30 40 50 60

2-Theta - Scale
@EA - File: E4.raw - Type: 2Th/Th locked - Start: 2.983 ° - End E04-011-5240 (A) - Muscovite - KAI3Si3010(0H)2 - WL: 1.54 m01-072-1651 (A) - Calcite - CaCO3 - WL: 1.5406 - Rhombo.
[m]01-080-0886 (C) - Kaolinite - Al2(Si205)(OH)4 - WL: 1.5406 01-086-1629 (A) - Quartz low - SiO2 - WL: 1.5406 - Hexago

E4
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Sample name: E5, MBV -6
Concentrations:
01-089-5862 21.3% CaMg(CO3)2 Dolomite
01-086-1629 13.8% SiO2 Quiartz low
01-072-1651 6.5% CaCO3 Calcite
01-080-0886 13.5% Al2(Si205)(0OH)4 Kaolinite
00-058-2038 45.0% (Ca,Na)0.3Al2(Si,Al)4010(0H)2-xH20  Montmorillonite, calcian
Quantitative Analysis - Rietveld
Phase 1 : Dolomite 21.08(87) %
Phase 2 : Quartz low 7.49(41) %
Phase 3 Calcite 6.76(46) %
Phase 4 Kaolinite 26.32(14) %
Phase 5 Montmorillonite 38.35(13) %
500 é
400 é
300 é
200 é
100 é
]
o 4

w
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o
N
o

30 40 50 60

2-Theta - Scale

E5 - File: ES.raw - Type: 2Th/Th locked - Start: 3.000 ° - End E01»086-1629 (A) - Quartz low - SiO2 - WL: 1.5406 - Hexago EOLOBO-OBBG (C) - Kaolinite - Al2(Si205)(OH)4 - WL: 1.5406
EDI-OBQ-SBBZ (C) - Dolomite - CaMg(CO3)2 - WL: 1.5406 - R E01»072-1651 (A) - Calcite - CaCO3 - WL: 1.5406 - Rhombo. 00-058-2038 (N) - Montmorillonite, calcian - (Ca,Na)0.3A12(S

E5
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Sample name: E6, MBV —3.83
Concentrations:
01-072-1651 55.2% CaCO3 Calcite
01-089-5862 9.8% CaMg(C03)2 Dolomite
01-086-1629 5.5% SiO2 Quartz low
01-080-0886 10.7% AIl2(Si205)(0OH)4 Kaolinite
00-058-2038 18.7% (Ca,Na)0.3Al2(Si,Al)4010(0H)2-xH20  Montmorillonite, calcian
Quantitative Analysis - Rietveld
Phase 1 : Dolomite 7.41(60) %
Phase 2 : Quartz low 2.44 (32) %
Phase 3 Calcite 57.3(14) %
Phase 4 Kaolinite 18.4(15) %
Phase 5 Montmorillonite 14.4(12) %
700 é
600 é
500 é
400 é
300 é
200 é
100 é
E
o A wm ,‘
\\\\\\‘\\\\\ﬁ—r\\‘\\\‘v—y—v—v—v—r

2-Theta - Scale

MIES - File: E6.raw - Type: 2Th/Th locked - Start: 2.922 ° - End  [®]01-089-5862 (A) - Dolomite - CaMg(CO3)2 - WL: 1.5406 - R [®]01-080-0886 (C) - Kaolinite - Al2(Si205)(OH)4 - WL: 1.5406
[W]01-072-1651 (A) - Calcite - CaCO3 - WL: 1.5406 - Rhombo.  [#]01-086-1629 (A) - Quartz low - SIO2 - WL: 1.5406 - Hexago 00-058-2038 (N) - Montmorillonite, calcian - (Ca,Na)0.3A12(S

E6
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Sample hame: E7, MBV -1.42
Concentrations:
01-089-5862 68.9% CaMg(CO3)2 Dolomite
01-086-1629 4.9% SiO2 Quiartz low
01-072-1651 6.5% CaCO3 Calcite
01-080-0886 5.3% Al2(Si205)(OH)4 Kaolinite
00-058-2038 14.4% (Ca,Na)0.3Al2(Si,Al)4010(0OH)2-xH20  Montmorillonite, calcian
Quantitative Analysis - Rietveld
Phase 1 : Dolomite 71.4(13) %
Phase 2 Quartz low 3.05(31) %
Phase 3 Calcite 4.76(40) %
Phase 4 Kaolinite 13.0(13) %
Phase 5 Montmorillonite 7.79(77) %
3000 {
2000 {
1000 {
0 MAI’xILJL;LML..I ‘L“L‘.‘.!“L"-‘A‘L‘&“““‘!“k“‘l_‘j

2-Theta - Scale

E7 - File: E7.raw - Type: 2Th/Th locked - Start: 2.958 ° - End E01»086-1629 (A) - Quartz low - SiO2 - WL: 1.5406 - Hexago EOLOBO-OBBG (C) - Kaolinite - Al2(Si205)(OH)4 - WL: 1.5406
EDI-OBQ-SBSZ (C) - Dolomite - CaMg(CO3)2 - WL: 1.5406 - R E01»072-1651 (A) - Calcite - CaCO3 - WL: 1.5406 - Rhombo. 00-058-2038 (N) - Montmorillonite, calcian - (Ca,Na)0.3A12(S

E7
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Sample hame: E8, MBV 1.64
Concentrations:
01-089-5862 78.6% CaMg(CO3)2 Dolomite
01-086-1629 2.6% SiO2 Quartz low
01-072-1651 10.3% CaCO3 Calcite
01-080-0886 4.8% Al2(Si205)(0OH)4 Kaolinite
00-058-2038 3.7% (Ca,Na)0.3AlI2(Si,Al)4010(0OH)2-xH20  Montmorillonite, calcian
Quantitative Analysis - Rietveld
Phase 1 : Dolomite 82.03(88) %
Phase 2 Quartz low 2.69(27) %
Phase 3 Calcite 6.10(306) %
Phase 4 Kaolinite 5.81(71) %
Phase 5 Montmorillonite 3.36(57) %
5000 —
4000 é
3000 é
2000 é
1000 é
O E“\—‘_“‘\ L ‘ T \A\ T ‘ T T T T ri\ \'\.A\x‘A \I\ T UL \x\ ‘L\’ﬂ\x\ \“ \A\A\!x\“l‘“‘\. \.‘.\L\XM

2-Theta - Scale

EE - File: E8.raw - Type: 2Th/Th locked - Start: 2.919 ° - End E01-086-1629 (A) - Quartz low - SiO2 - WL: 1.5406 - Hexago EOI-OBO-OBBG (C) - Kaolinite - Al2(Si205)(OH)4 - WL: 1.5406
EOI-OSQ-SBGZ (C) - Dolomite - CaMg(CO3)2 - WL: 1.5406 - R @01-072-1651 (A) - Calcite - CaCO3 - WL: 1.5406 - Rhombo. 00-058-2038 (N) - Montmorillonite, calcian - (Ca,Na)0.3AI2(S

E8
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E9, MBV -3.72

Concentrations:

01-089-5862
01-086-1629
01-072-1651
01-080-0886
00-058-2038

31.4% CaMg(C0O3)2

8.3%

Si02

35.9% CaCO3

3.1%

Al2(Si205)(0H)4

15.0% (Ca,Na)0.3AI2(Si,Al)4010(0H)2-xH20

Dolomite

Quiartz low

Calcite

Kaolinite
Montmorillonite, calcian

01-076-1238 6.2% K(AISi3)08 Microcline
Quantitative Analysis - Rietveld
Phase 1 : Dolomite 29.60(13) %
Phase 2 Quartz low 3.52(35) %
Phase 3 Calcite 42.90(15) %
Phase 4 Kaolinite 4.43(69) %
Phase 5 Montmorillonite 12.90(89) %
Phase 6 Microcline 6.68(58) %
1100 —|
1000 —|
900 —
800 —
700 —
600 —
500 —
400 — d=18.017
300 —
200 — d=15.068
100 —|
B ™ A A.l 1
0 \\\\\\\T\\\\\\\\\"\"T\\\‘\Av—\“\“\\‘v—y—i—v—v—v*"—v—v—v—v*
3 10 20 30 40 50 60
2-Theta - Scale
MIE9 - File: E9.raw - Type: 2Th/Th | KIE9 (oriented with glycerol) - File: [#]01-086-1629 (A) - Quartz low - Si  [4]01-080-0886 (C) - Kaolinite - Al2( 01-076-1238 (A) - Microcline - K(
[EQ (oriented) - File: E9 (oriented).  [¥]01-089-5862 (C) - Dolomite - Ca  [®]01-072-1651 (A) - Calcite - CaCO 00-058-2038 (N) - Montmorillonit

E9
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Sample name: E10, MBV —4.26
Concentrations:
01-089-5862 7.4% CaMg(CO3)2 Dolomite
01-086-1629 12.3% SiO2 Quiartz low
01-072-1651 39.5% CaCO3 Calcite
01-080-0886 8.6% Al2(Si205)(OH)4 Kaolinite
00-058-2038 27.2% (Ca,Na)0.3Al2(Si,Al)4010(0OH)2-:xH20 Montmorillonite, calcian
01-076-1238 5.1% K(AISi3)0O8 Microcline
Quantitative Analysis - Rietveld
Phase 1 : Dolomite 5.05(60) %
Phase 2 : Quartz low 7.78(52) %
Phase 3 Calcite 47.9(16o) %
Phase 4 : Kaolinite 10.1(15) %
Phase 5 : Montmorillonite 26.9(18) %
Phase 6 : Microcline 2.38(54) %
600 é
500 é
400 é d=18.030
300 é
»00 é d=15.07
100 é d=15.079 ,1
B
2-Theta - Scale
@ElO-Flle: E10.raw - Type: 2Th/T @Elo(onenledwnhglycerol)-Flle E01-086-1629(A)-Quanzlow-5| EDI-OSO-OBBG(C)-Kaollnlle-AIZ( 01-076-1238 (A) - Microcline - K(

WUE10 (oriented) - File: E10 (oriente  [¥]01-089-5862 (C) - Dolomite - Ca  [®]01-072-1651 (A) - Calcite - CaCO 00-058-2038 (N) - Montmorillonit

E10
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Sample hame: E1ll, MBV -0.22
Concentrations:

01-089-5862 59.2% CaMg(C0O3)2 Dolomite
01-072-1651 39.7% CaCO3 Calcite
01-086-1629 1.1% SiO2 Quartz low

Quantitative Analysis - Rietveld
Phase 1 : Dolomite 61.1(11) %
Phase 2 : Calcite 38.2(11) %
Phase 3 : Quartz low 0.673(91) %
2000 —
1000 —|

:M .‘:‘I‘;‘ i J\-)L\L III LJL_MM s har b ]

0 LI L R A B B B R L T I B B O O B B B

3 10 20 30 40 50 60

2-Theta - Scale

Ell - File: E11.raw - Type: 2Th/Th locked - Start: 2.950 ° - End: 64.958 ° - Step: 0.020 ° - Ste E01-072»1651 (A) - Calcite - CaCO3 - WL: 1.5406 - Rhombo.H.axes - a 4.98582 - b 4.98582 - ¢
[#]o1-089-5862 (A) - Dolomite - CaMg(CO3)2 - WL: 1.5406 - Rhombo.H.axes - a 4.82070 - b 4.8 [#o1-086-1629 (A) - Quartz low - SiO2 - WL: 1.5406 - Hexagonal - a 4.90300 - b 4.90300 - ¢ 5.3

E1ll



105

Sample hame: E12, MBV 7
Concentrations:
01-086-1629 12.7% SiO2 Quiartz low
01-089-5862 21.3% CaMg(C03)2 Dolomite
00-058-2038 49.5% (Ca,Na)0.3Al2(Si,Al)4010(0H)2-:xH20  Montmorillonite, calcian
01-080-0886 16.5% Al2(Si205)(0OH)4 Kaolinite
Quantitative Analysis - Rietveld
Phase 1 Dolomite 21.6(11) %
Phase 2 Quartz low 6.4(41) %
Phase 3 Kaolinite 31.1(20) %
Phase 4 Montmorillonite 41.1(19) %
400 é
300 é
200 é
100
0 “\““A\““\A‘

3

10 20 30 40 50 60

2-Theta - Scale

Elz - File: E12.raw - Type: 2Th/Th locked - E12 (oriented with glycerol) - File: E12 (orie E01-089»5862 (C) - Dolomite - CaMg(C0O3)2 m01-080-0886 (C) - Kaolinite - Al2(Si205)(0
Elz (oriented) - File: E12 (oriented).raw - T EOI-OSG-lSZQ (A) - Quartz low - SiO2 - WL: 00-058-2038 (N) - Montmorillonite, calcian -

E12



106

Sample name: E13, MBV - 6.43
Concentrations:
01-086-1629 23.6% SiO2 Quartz low
01-072-1651 17.0% CaCO3 Calcite
01-089-5862 10.4% CaMg(C03)2 Dolomite
00-058-2038 40.0% (Ca,Na)0.3Al2(Si,Al)4010(0OH)2-xH20  Montmorillonite, calcian
01-080-0886 6.7% AI2(Si205)(OH)4 Kaolinite
01-084-0982 2.3% Na(AlSi308) Albite low
Quantitative Analysis - Rietveld
Phase 1 : Dolomite 17.5(1l6) %
Phase 2 : Quartz low 17.7(13) %
Phase 3 Kaolinite 10.6(11) %
Phase 4 Calcite 27.4(20) %
Phase 5 : Montmorillonite 22.5(55) %
Phase 6 : Albite low 4.30(73) %
700 ]
600 é
500 é
400 é
300 é d=18.306
200 é
E d=15.283
100 E
w ' | JM
0 3 LI L L B B ﬁMﬁmwﬁMbﬁlﬂLJMﬁ T " T T\”"\“‘\) EEEEEE st M‘" %
2-Theta - Scale
E13-F|Ie: E13.raw - Type: 2Th/T E13(orlenledW|(thycerol)-Flle @01-072-1651(A)-Calclle-CaCO 00-058-2038 (N) - Montmorillonit 01-084-0982 (C) - Albite low - Na(
mEm(onemed)-FHe: E13 (orient e E01-086-1629(A)-Quar|z low - Si E01-089-5862(A)-Dolomlle-ca EDI-OSO-OBBE(C)-Kaollnl\e-AIZ(

E13
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Sample name: El14, MBV —6.84
Concentrations:
01-086-1629 29.1% SiO2 Quartz low
01-072-1651 3.3% CaCO3 Calcite
01-089-5862 4.4% CaMg(C03)2 Dolomite
00-058-2038 43.7% (Ca,Na)0.3Al2(Si,Al)4010(0H)2-:xH20  Montmorillonite, calcian
01-080-0886 7.2% Al2(Si205)(0OH)4 Kaolinite
01-073-1135 3.4% AIl3.2Ca3.4Fe4.0K.6Mg6.0Nal1.0Si12.8044(OH)4 Amphibole
01-076-1238 8.9% K(AISi3)0O8 Microcline
1200 —|
1100 —|
1000 —|
900 —
800 —
700 —
600 —
. d 18.313
500 —
400 —
300 =15.423
200 —
100 —|
. ﬁwkwwm e ‘%L‘;n\:m L@LW«MMM&* s&.Lm thl«m
2-Theta - Scale
[NE14 - File: E14.raw - Type: 2Th/T  KAJE14 (oriented with glycerol) - File:  [®]01-072-1651 (A) - Calcite - CaCO 00-058-2038 (N) - Montmorillonit  [¥]01-073-1135 (C) - Amphibole - Al
MIE14 (oriented) - File: E14 (oriente  [M]01-086-1629 (A) - Quartz low - Si  [M]01-089-5862 (A) - Dolomite - Ca  [4]01-080-0886 (C) - Kaolinite - Al2( 01-076-1238 (A) - Microcline - K(

El4
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Sample name: E15 (7H) MBV 7.26

Concentrations:

01-086-1629 18.2% SiO2 Quartz low
01-089-5862 14.9% CaMg(C0O3)2 Dolomite
01-072-1651 2.7% CaCO3 Calcite
01-080-0886 30.5% AIl2(Si205)(0OH)4 Kaolinite
04-011-5240 33.8% KAI3Si3010(0OH)2 Muscovite

Quantitative Analysis -
Rietveld

Phase 1 : Dolomite,
7.33%

Phase 2 : Quartz low,
8.07%

Phase 3 : Kaolinite,
40.8%

Phase 4 : Calcite,
3.59%

Phase 5 : Muscovite
40.52%
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Abstract

The objective of the report was the development of fundamentals required for extensive
use of manufactured sand in concrete, as replacement for natural sand, to enable the use
of low quality material, especially high in clay content.

The research methodology was based on engineering of sand samples containing
known amounts of clays representing clay compositions available in Israel. The
"engineered sands" were prepared from high quality siliceous sand in which portions
were replaced with fine material obtained from clay lenses in quarries operated by the
ready mixed concrete industry in Israel. The material from the lenses was sieved to
remove particles coarser than 75 microns. In addition, “engineered sands" were
prepared using pure kaolinite and montmorillonite.

The material from the lenses was tested to characterize its mineralogical composition,
particle size distribution and the Atterburg limits- liquid limit, plastic limit and plastic
index. The engineered sand was tested to determine its methylene blue value, using the
colorimetric test method. The range of values for the methylene blue were from 0.2 to
about 14. The effect of the composition of the engineered sand on cementitious systems
was evaluated by studying the behavior of 1:3 cement:sand mortars prepared from the
engineered sand. Fresh properties were evaluated by rheological test using a viscometer
and by the flow table test. Hardened mortar properties were determined by testing for
strength at 1, 7 and 28 days.

The main conclusions:

e The methylene blue test enables proper characterization of the fines containing
clays, as there are good relations between it and the mineralogical composition
as well as with the fresh properties quantified by the yield stress in the
rheological test.

e Up to methylene blue values of 3 the effect on the fresh properties is relatively
mild, an increase of about 8% of the water demand; beyond it the yield stress of
the fresh mix increases markedly with the increase in the methylene blue value;
the main influence beyond methylene blue value of 3 is largely due to the
increasing presence of montmorillonite.

e The use of admixtures can mitigate the detrimental influence of the clays in the
fines on the properties of the fresh mix; the content and strength of the
admixtures required increases with increase in the methylene blue value; at high
methylene blue value there is advantage of combining clay mitigating admixture
with water reducing one, due to synergy between the two.
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