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yunﬂvnﬂmﬁﬁn Limestone -Ca0 Calicia high-calcium quick lime

-Ca(OH)_, Hydrated high-calcium lime

]

yun11ﬁ15?1n Dolomite 72 dolomitic Limestone .
éao + MgoO - dolomitic quick lime
Ca(OH)_, + MgO - normal hydrated or
monohydrated dolomitic lime
Ca(OH)_, + Mg(OH)_, - Pressure hydrated or

dihydrated dolomitic lime
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Quick Lime Bydrated Lime
Chemical Calcia or Haénesia of Calcium Magnesium
Naze Calcium Oxide Magnesium Oxide Hydroxide Hydroxide

Chemical formula Ca0 ¥gO Ca(OH) Mg (OW)
Crystalline fornm Cubic Cubic Hexagonal Hexagonal
Nelting point - 2570 C 2800 C - -
Decomposition point - - 580 C 345 C
Boiling point 2850 C 3600 C - -
Heat of solutionl +18.33 kg-cal - 4+2.78 kg-cal -0.0 kg-cal
at 18 C
Molecular weight 56.09 40.32 58.34

Specific gravity 3.40 3.865 2.34 2.4
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A13INN 2.3 PROPERTIES OF COMMERCIAL LIMES

(a) Quick Lime

Cgemical Composition ﬂigh Calcium, % Dolomitic, %
Ca0 92.25 = 88.00 55.50 - 57.50
MgO - 0.30 - 2.50 37.60 - 40.80
Co, 0.40 - 1.50 0.40 - 1.50
SiOz 0.20 - 1.50 0.10 - 1.50
Fe_O, 0.10 - 0.40 0.05 - 0.40
AIZOS 0.10 - 0.50 0.05 - 0.50
H,O 06.10 - 0.90 0.10 - 0.90

Specific gravity 3.2 - 3.4 3.2 -~ 3.4

Specific heat at 100 F, 0,19 0.21

Btﬁ per 1lb

Bulk density (pebble lime),pcf 55 -~ 60 55 - 60




(b) Hydrates

High Monohydrated Digydrated
Calcium v Dolomitic Dolomitic
Principal chem%cl Ca(OH) Ca(OH) _+MgO Ca(OH) _ +Mg(OH)
compositidﬁ
Specific gravity 2.3 - 2.4 2.7 - 2.9 2.4 - 2.6
Specific heat at 100 F
Btu per 1b 0.29 0.29 0.29
Bulk density, pcf 25 - 35 25 - 35 30 - 40
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% gun11 Max.¥, optinmum _ %C.B.R. %C.B.R.
img w.u.|  (g/ce) poisture wunliudin Lo g % SWELL
Y content (%) | (Unsoaked) (Soaked)
0 2.312 8.10 27.3 20.4 0.80
P 2.2324 8.65 32.4 36.1 0.85
4 2.2686 8.85 46.1 51.3 0.75
6 2.221 9.15 54.2 60.3 0.62
8 2.248 9.30 62.6 69.1 0.51
10 2.284 9.50 71.1 80.4 0.42
12 2.294 8.60 98.1 0.30

81.2
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%* gunwa 1987 C.BfR.
6o u.u. (uwn/au.u:) (%) !
.0 0.000 20.4

27 73.984 32.4

4 147.968 46.1

6 221,852 54.3

8 285.936 62.6

10 369.920 WA

12 443,904 81.2
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Figure 3.2 OPTIMUM MOISTURE CONTENT
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PERGENT SWELL (%)
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Figure 3.3 PERCENT SWELL

OF LATERLITE
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COST (BATH/ m3)

Figure 3.4 COST AND C.B.R.
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. . Wt. of [No. of |height [No, Of blow |energy/vol.
est Mold size hammer |layer’' |of drop|per layer |[ft - 1b/ft3
(1b.) (in)
Standard |¢4.0"x4.6" | 5.5 3 12 25 12,400
Proctor [¢6.0"x5.0"| 5.5 3 12 56 12,400
Modified |¢6.0"x5.0" 10 5 18 56 56,000
Proctor [44.0"x4.6" 10 5 18 25 56,300
od
' Max. Xy

Dopt

w7z

<4 w & ’ 4 4
Tin 4.1 udava1wdNWuTTENIIN Dry  Demsity (x,) unztdaityua

ﬂ11u§u(Percent

Modified Proctor

vater

content)®aq

Standard Proctor

(1) uazx




MOLD SAMPLE EJECTOR
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(Standard Proctor)
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2. hammer ¢2" Weight 5.5 1b. (Standard Proctor)
hanmer ¢2" Weight 10.0 1b.. (Modified Proctor)
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7. DIRMFNAL
8. aly ¥elhazidee 0.1 niw
9. iy #vthaviden 0.01 niu
10. La1au§uqmnqﬁgqﬁq 100 avALTRL T
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4 “ ar (] - .
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3nm1inaaay Modified Proctor  Iff mold ¢6 " x 5"
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1. Wet density navew = Wet Weight ° 1b./cu.ft.

2. dry density

Han1InaRA

volume of mold

(¥,) = 1} 1b./cu.ft.
Vi1 + w)
.
dmiinAu (Wet weight) ‘Iu mold
UTn1a 7889 mold

' é
LAt L Fuda I eau (water content)

w ¢ ] { [4
1. u1911u§uwuﬁwsu1wctﬂa1tﬁuaﬂku§u (water content) uax

dry density

TREN1THIRY dry density u7 plot TuunuRs

uac water content (%) plot Tuunuuau

2. ¥R optinum moisture content 370 curve Tu¥a 1

3. WA Max. ¥,

v
310 curve Tuga 1
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unit 5
'
uAa¥aTINE  uuie 11Ty

(CALIFORNIA BEARING RATIO = CBR)

11

4

- - - - » - v.

uil a.4. 1929 cCalifornia Division of Highway ‘fann
)
ad . L2 - 4 . » £ L] o <

nuavunndaua1uunqmﬁuuanaaau xuauwuw?ﬁﬂ1;18ﬁu1un11Laanqdqntnuﬂzﬁu

[] ° 1 5 4 ' . d w (Y] v
TunrnadTivony  uasTuTenI 14T INIRNATIN 2 1L UBRAIWALINTIFT I

- d oo 4 a 2 v v b o 4K '
UMY LURTUNULATAIUNTY ?0u1uunu17qna13ﬁqnﬁnmnnunqunuuﬂn nwus

- - we aa wa (Y]
nn17ﬂ1quaeﬂn1§aLu1nw1au11ﬁn11nndauqmﬁuunuuu CBR. a17¥Tun1Taanuuy

] P - o o ' [ P~ o ar M
LASNAHTIIN19I 9B ITUINTIY uazuﬁnwiaqnawanLﬁunsau1uuasﬁuu1§nu1aan11u

-
nuy
ﬁad( o 4 . .
CBR. test 1iUuIfn1InadauIfuTILEaN (Shearing resistance)
‘qdu | of W 4 o -
BAYAUNUABAIUULBUALAT  (AIUNANIENRADUN optinum moisture content)
2 < o~ y ¥ d v oo 4 a o
“Tagn11ldnautvannaNfe  (Piston) BUIAWENUUIER 3 AT.U7T NARYUUAURD
I vy o X - v . .,. - & e s
BENMLATANTIR9856T7  0.05 uwIRBWAN  uRMTUMIBRI R UTsuL NBUTUAY
. d v A o o i ad
Unit load 1aT1zunialininTnaaaeng  piston  IUIALAEINULUWAEN
< . Y 4 vy ~ ’ ¢
compact UHUNAIINANTAY penetrationimifiu AINTAKLTEAIN" LUBTLTUA CBR"
a4 o ﬁ s ¢ = « {]
insuarIndaut et laTiuraay  standard unit load LaautduganaToas
ar Us
FRTIRMTRB L.

CBR. = test unit load x 100 %

standard unit load

’ . J ' < o . -
A1 standard unit load Z91R31NNITNRARINANAKL UANNANRY (piston) u
84!‘» 4.{ £ - [] 1 - - s
WUNKULNRR 3 RT.W7 uuuuﬂqnu1a1§1uuaanuuunuwaawq 1 NUKATEIUIARNAN

- ws H
HIRTIZ A
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Penetration (in) Unit load (Psi)
0.1 . 1000
0.2 1500
0.3 1900 )
- 0.4 " 2300
0.5 2600

A1 % CBR.  TanirTuudastidrinindiusacuienanarmin 0.1 59 unma
wall1INQaanu191 %  CBR. PANKTNAKTAINAD 0.2 1) gqniwﬁnvﬁuﬁn 0.1 17
ANTNAABIATIRERAINTEAIBIANATY  ThIRY % C&R.#1ﬁu1ﬁetﬁu1ﬂ1ugﬂtauﬁ
nA1 4CBR #nw1quﬁ1 0.2 11

A1 CBR. d1u11§U1zTaﬁ§ TUNIIBADHUYAINNIRUI T INUBA RSN
(flexible pavement) TannaTAaIMuaA2 MR’ N design charls n3aana

) a . 1] 5 - 4
1728740130 MBAAT Subgrade Modulus (K) BANARIINHIT LU BY LAY WA

1 - L} Ve
sdoa1unwﬁaanuuunuunaun151aana75

T TA T 57
' RESISTING VALUE-R
20 30 40 5¢ 55, €
] ] v T T
YODULUS OF SUBGRADE H=iCTION-K! phi
100 154 200 250 300 400 500 60p . BOO
N ) 1 Mk 1 )
1
BZRAING VALUE psi
1¢30-1n.plate,o.1-1n.def1 ction)
10 20 30 40 . 50 |60 |70
+ 4 ~+ + Ol R
i _% .
CaLIPORNIA BEARING kATIO- QBR|%
; 3 - KU A RS VL A U
& . N |

" - 4 .
Tin 5.1 UHRIAINTUNUT TN CBR. , K, R uasz Bearing Value




IMA CBR.na4§uudasﬁﬁaEqdwu11nﬁﬂnuaemﬁuﬁﬁnaqauaﬁﬁQﬂiwu 1
] 4 e [ (Y3 v v 3 4"3
TimnenastEiueunadTienuututuauny  fuTasuunay (subbase) niafuuu
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-

Ba Mold uaz collar

1
2. Spacer Disc gq 2.5 19
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- 3. Hammer win 10 1b.
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. e e N d o o
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7. ®IMUNNIINY (Surcharge Weight) wunuwuaz 5 1aus
) A x\i 7 'y
B. Penetration piston tuanwuiee 3 A7.4U7
9. Loading device uuy Hydraulic Jjack nia Screw jack
{o I's
ﬁqﬂnimqau1¢1ﬁ 10,000 Uauf
ar .: L £ 4
10. peiudhuuian nold

" & -4
11. AzupIITAMARILAT 4 uay 3/4 U9

d O - ) it
12. taTavly nﬁaﬂqnau Straight edge nizuanAIIWn

ad o ’ -
NITLATANRIAGINAL
a . ' ' . ‘w v & v o o PR,
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2.M1ja Optimum moisture content 1835 Modified Proctor

method
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4. ar [P YT Y -
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- ] [ Jd [V 3 - »
ARuHLIMANYTENBY  mold NRAUBRAUUUKLEANY  base plate 1eaTwiin mold
v daa PN e
AuNNALLENBUINIIUN base plate uazdIunNgadlng 2.5 1L7B0A LY
t V]
turalUdmTu unsosked sample n7%a 8-11
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AUATINAIIRINUBIRITENIN 100 N7 (fine grained soil) nipUseuwn
o ) ] . ‘ ¢
500 n7N (coarse grained soil) uﬁ1ﬂu1tﬂﬂitﬂunn11u§u(water content)
uulﬁl‘d ': « W .‘.
dﬁuiunvaa1qaununj1uﬁu1 (Soaked sample) n11a 12-18 LwWuLRN
' © o~ { a o ]
12.  7UHULMAN  surcharge wun 10 tlaue AVUKALEI8879]
o W e ar o 'ﬂllu dx e [
swell plate dmTuiadaTin1TuINRIDBIAY iquawunutnan1nuae1anaag
N ' [ w
na1e  plate  NaudUWULMAN  surcharge AYUUALAIBETINITABILEINTE
S v o ‘u 4 o ., t,. Ve o ' e ' 4
AMNTENIANTALEY  surcharge LRunautwatiaeiu N InauRauiuiULHLLNAD
u.‘ .:II )
nasnutianan
d y 4 o
13. uf mold nirTEN1Iluba 12 % TwaIruznLRIENT I TIMEANON
v . . o » » -
surcharge Uizwtm 1 #2 I dial gauge awlRazidag 0.001 U2 HaRAN
tripod wua’1vuuiIn mold  Fmlatmmas  dial gauge umsuiARURIL

N/ L Q) )
swelling plate twadanmIAINI1TUILRIBD 9ABAR 1Y
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ar - 1 ar 4 ’ (v .:
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. o - : ,o) o
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18. LnUABA7a899310 soaked sample 1ﬂﬂﬁlﬂﬂilﬁuﬂﬁ11u§u
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1. AMIWMIMBIBRTINATABRNNT

Test unit Joad = penetration load psi

- 3
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1 v

2. 138N IWTENI19 Test unit load Tuunuéeiiu penetration

--‘ 8 P '
Tuupuuau’InAINtane  unsoaked uUaz soaked sapple avlunizaIBRIIMILNY

“ o a v v v .. . o
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3. a21uA1 test unit load =s2nnTWN 0.1 uRr 0.2 UL

3NN UAAMINAY % CBR.

4 CBR. = test unit load x 100 %

standard unit load

1

. [4 4 . o ' ot
4. mmmwnuanﬁunmwguuas dry density BAYAUAIBEINNIFE
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(INGLE and METCALF;1972)

SUGGESTED

CRITERIA FOR SOIL-LIME

Process -

Purpose

Requirements

Lime " modification"

Improvement of access on
wet  site

Improvement of

workability

and pulverization

Large increase in plastic limit
Rapjd increase in beoring‘ strength
Lorge and ropid decrease in
plasticity Increase in

proportion  passing 3/16 in sieve

Lime " stabilization *

Improvement of subgrade
material
Improvement of base

material

Increase in bearing copocity
Decrecse in swell
Decrease in plasticity
Decrease in swell

Increase in strength
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(INGLES andMETCALF,1972)
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SUGGESTED LIME® CONTENTS

Soil Type

Confent for Modification

T

Content for Stablilizotion

Fine crushed rock!

Well graded clay gravels
Sands 1t

Sandy clay

Silty clay

Heavy clay

Very heavy clay

Organic  soils

2~-4 per cent

| -3 per cent
not recommended
not recommended
1 -3 per cent

| -3 per cent

| =3 per cent

not recommended

not recommended
3 per cent

not recommended
5 per cent

2-4 per cent

3-8 per cent

3-8 per cent

not recommended

¥ Hydrated lime Ca (OH )2 as a percentage of dry weight of soil

t Lime only effective if fines are plastic.

tt Lime used in bitumen stoblization for promotion adhesion: Quicklime in

loessal materiols
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(GILLOTT,1968)

59

(in dolomitic limestone )

CaCO3.M@COz+ Heat

CALCITE QUICKLIME
(in limestone )
5
C0C03 + Heat [, Ca0 + C02 T
DOLOMITE DOLOMITIC  QUICKLIME

Cc0.MgO + 2CO0, T

QUICKLIME

SLAKED LIME

Ca(OH), + Heat

DOLOMITIC  QUICKLIME

Ca0. MgO + H,0

DOLOMITIC LIME
MONOHYDRATE

Ca(OH), MgO + Heot

Ca0.MgO +'2H,0

DOLOMITIC  LIME
DIHYDRATE

Ca (OH), Mg (OH), + Heat
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RUENKRAIRERGSA (1982) 85UT8171LU2INISUAN
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P ¢ y e
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a1719
# C.B.R. Ananid Lz itm 9 idan s 1 n137§em
N - 7 very poor subgrade
3 -7 poor Lo fair subgrade
7 - 20 fair subbase
20 - 50 good subbase, base
50 - 80 very good base
> 80 excellent base
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» o wn 4 ’ a ~
analdiiRnTUguunadded  tan 1,  AAIEIIRINTINToEY , A

S q{ “ w ) {
INITUAIFHT  unIInoanLneRIdd8T (2523)
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