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SATIT CHINON : COMPACTION CHARACTERISTICS AND CBR OF
SUBGRADE SOILS. ADVISOR : PROF. SUKSUN HORPIBULSUK, Ph.D.,
P.E.

This research studies laboratory and field compaction characteristics and CBR
values of subgrade soils. The gradation of the studied soils are in agreement with a
stanadrd of the Deparatment of Highways. The laboratory studies of compaction
characteristics and CBR values were performed by collecting test data from the Khon
Kaen Road Construction Center, Department of Highways, Thailand. The field
studies were perfomed at a construction project on highway route No. 2038, Ban
Muangmai, Poohweng District, Khon Kaen. The laboratory studies show that the dry
unit weight and CBR can be estimated from the basic properties, including the
percentage of soil passing sieve No. 200 and the liquid limit. The field studies on
compaction at optimum water content show that the dry unit weight and CBR increase
significantly with increasing the number of roller passes. Relationships between field
dry unit weight and field CBR versus number of rolloer passes are represented by
logarithm functions until the field dry unit weight reaches laboratory maximum dry
unit weight. An analysis of both laboratory and field studies leads to an effective field

compaction method and construction control.
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Soil Texture and Plasticity Data
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v A < a < a
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COMPACTION TEST

Soil Sample : Sand Bedding - Backfill Layer MW A@ 1,000 mm.
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Location e Boring No. : .....coovviiennen.. Depth: oo,

Type Test  :.oviiiiiiiiiiinnnn, Mold Wt. : 3.528 kgs.

Volume : 936.6 ml

DENSITY
Trial (Water added) % 10 12 14 16
Wt. Mold + Soil (Kg.) 5.265 | 5.380 | 5.437 | 5.416
Wt. Mold (Kg.) 3.528 | 3.528 | 3.528 | 3.528
Wt. Soil (Kg.) 1.737 | 1.852 | 1.909 | 1.888
Wt. Density (gm./ml.) 1.855 | 1.977 | 2.038 | 2.016
Dry Density (gm./ml.) 1.679 | 1.760 | 1.780 | 1.725
Void Ratio e
Porosity n

WATER CONTENT
Can No. 27 12 19 23
Wt. Can + Wet Soil (gm.) 380.7 | 346.8 | 362.3 | 373.8
Wt. Can + Dry Soil (gm.) 348.5 | 313.4 | 321.6 | 325.8
Wt. Water (gm.) 322 | 334 | 40.7 | 48.0
Wt. Can (gm.) 41.5 | 420 | 409 | 42.0
Wt. Dry Soil (gm.) 307.0 | 271.4 | 280.7 | 283.8
Water Content (%) 10.5 12.3 14.5 16.9

Remarks Avg=0.5 %
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G = A71UD 1 UNIZVOIAIUNTAA 1AL UNT

A 19.0 UaawuAs
Y
Py = anunuiuvenhly 1 nSudoiaaans

a a 4 < [ a a
2.18.3.6.2 1519509 UNTTANIUALUATIVUIA 19.0 HAAIUAT
v, = V,-V,

y a a { g ]
Lﬁ’f] A% = ‘]JiﬂJ'lGl‘ieU’fN@uﬁlllﬂN']u@]m!ﬂiﬁ(’llu1ﬂ 19.0

a

a A =\ 1 I~ aa
Naawasumiailuiaaans
a 1 I a aa
= YTesveanqu Uniiuiluloaans
a a i
= Ysmasvesauiiiladuazunsvuia 19.0

a A =\ 1 I~ A Aaa
Taawesinuloulaaans
Y

2.18.3.6.3 AMUMUUUDIAUFU

P
- =
3 VS

A ' a dy = 1 IS [
\)3) p3 ANUUUUYRIAUTY ol unsuae

yaaans
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a § { < ]

P, = WIVOIAUFUNTITANIUAZUNTIVUIA 19.0
a A = 1 < @
Nadasimiedunsy

a a Aa g T

v, = Y3103 v03AUNUNARIUAZLNTIVIIA 19.0
a A = 1 I A Aaa
Nadas Nvveiluiiaaans

2.18.3.6.4 ANUUUUVDIAULIA

P;
Ps - 1+w
100
A ] a 9 ~ ] I o [
we P, = ANVUUUUBIAULNS KU UNTUAD
yaaans
[ A dy = 1 I~/ o [l
P, = ANVUUUVDIAUFY UKL UNSUAD
Yaaans
Y
a o a | o
W = Usuaniluau Twdleiludosas
Jd d LY}
2.18.3.7 nlesiFuamsuany
P = P\ 100
A P-4 o
wep, = 1WoFIFUANTUANY
1 a Y = 1 3 v 1. A Aaa
p, = ANVUUUVDIAULHT UHUalunSunolNaaans
P, = AMULUUGIGAVDIAULNS

AUITNITNAADIN NA.-N. 107/2517 130 108/2517
=1 1 I~ @ 1 A Aaa
Ihetlunsuaelaaans
2.18.4 MSENU
Y = 1 [N | dy
Tseanusivazideanian sane 1l
¥ 9 '
2.184.1 $1891UF0 IATINT @1ONN Fuvesiag viavesdae 1urhin
[ d' [l d' 9 ) 1 d'
NAAY U NAINNAAY ANULUUYRINT NNl duvuan
Y
NAADI ANUHUIVITUANG MudyaIazaNuUINIIlumsg
1 9 A A
DAY LaTIIaZIDIADU
1 [ 4 o [y 1 ] a vyq 9
2.18.42 51891UA1A199 MNLUUWesH d1rsuanuuUuYean v 1y

a o 1 J 3 4 % Yq 9 a o 1
NAUYY 3 AU U Lla3Lﬂ@i!%u@ﬂWiUﬂﬂUiﬁﬁl‘Hﬂﬁu&M I AU
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2.18.5 VonIIILII

2.18.5.1
2.185.2
2.18.5.3
2.185.4
2.18.5.5
2.18.5.6

2.18.5.7

2.18.5.8

\ a4 & ¥ Y A oy
UHUF UMDY UNAaeIded lulinaouda 14
Yy g d' o a 9 v
FouNUNTNNATUTNEDNNNAINTIINAD 1 HIA
9y 19 Y A
vuznaaoddnd lulvuianienszinou
Y
1 ] ] [ 4 %
FoariAAMuLLLYeINT e pedavas 1 asy

Aq ¥ Y ]
vmsm%maammazmmmzum

Y
(%

9 a qy 1 z;
G]’E]\iﬂﬂa‘Nﬂ’OUﬂ'ﬂeU'NWﬁWﬂnﬂﬂi
v Y

{ A ) L VY w o aa
Tuymzadoudemniosde liguaivialagasaniomniivig

E4 Y
a [ )

NF1ZNIIVNNILVIAATIVTNUAUDIUHINNTIY

Q

1¥MIAN D2 UNIZUDIAUNANAZUNTIVUIA 19.0 HaAIUAT
[] eszl A a (% A as 9
Tvunnasansiavediaqulasunias awisnaaealudoe

2.20.2.5.4 (3)
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DH-T 603 Nna.-Nn. 603/2517
7. 6-03 N.
anindns oAz iannumMe nsNmMarals
FIELD DENSITY TEST

SAND REPLACEMENT METHOD

Taemsame gluelnan-wawmay
Ja ] %u ,,,,,,,,,,,,,,,,,,,, BaseCourse ... ... yiaveTd A LimeStone ... ... ...
dmihiinaaes We fuiinaaes sA016
Density of sand (Pg) ... 1,500 gm./ml
Station Km. 14325 1+416 1+502 1+629 1+716
Off set m. 1.5 Lt 24 Rt 1.8 Rt. 2.6 Lt 2.0 Rt.
VOLUME DETERMINATION
Mass of Sand in funnel
initiaMass(M) gm. 7,350 7,849 8,054 7,965 8,031
finalMass (M) gm. 5,603 5,953 6,352 6,307 6,307
Mass of Sand used M = (MI -M,) gm. 1,747 1,896 1,702 1,678 1,724
Mass of Sand in hole and funnel gm.
initialMass(M,) 8,008 8,167 7,840 7,940 7,971
finalMass(M,) gm. 2,926 3,267 3,221 3,312 3,448
Mass of Sand used M=(M, —M,) gm. 5,082 4,900 4,619 4,628 4,523
Mass of Sand in hole M,=(MM) gm. 2,335 3,004 2,917 2,950 2,799
Volume of hole V, = M+ O )or = V, ml. 22145 | 19947 | 19369 | 19588 | 1858.6

V, from 3. 6-03 . ml. 1,937.1 1,725.8 1,684.78 1,704.3 1,614.9

WATER CONTENT DETERMINATION

Can No. gm. 20 F-80 F-2 75 81
Wet soil + can. (X]) gm. 2543 274.0 285.2 292.6 254.6
Dry soik + can. (X,) gm. 245.3 268.2 276.0 283.0 2452
Mass of water X, =(X-X,) gm. 9.0 5.8 9.2 9.6 9.4
Mass of can (X,) gm. 45.7 43.2 41.0 43.0 45.2
Mass of Dry soil X;=(X,-X,) gm. 199.6 225.0 235.0 240.0 200.0
Water content [(X,-X,) 100] = (U % 45 2.6 3.9 4.0 4.7

Mass OF DENSITY SAMPLE

Wet soil + container (P)) gm. 4,809 4,142 4,152 4,333 4,083
Mass of container (P,) gm. 317 317 317 317 317
Mass of wet soil P, = (P,-P,) or = P, = or = P, am. 4,492 3,825 3,835 4,016 3,766

Wet density Py=(P,;+V) or = (P, =V,) or=(P, = V) gm./ml. 2319 2216 2276 2308 2332

1
Dry density [Pt 14 W)y —pa gm./ml. 2219 2.150 2.191 2219 2227
100
ERCENT COMPACTION DETERMINATION
Max. density P, gm./ml. 2.254 2.254 2254 2254 2254
% Compaction P, :(| DOy * P )100|) 98.4 95.8 97.2 98.4 98.8
DEPTH OF COMPACTED MATERIAL
Designed depth cm. 40.0 40.0 40.0 40.0 40.0
Actual depth in field cm. 38.0 35.0 40.0 37.0 40.0

(Soil-Aggregate AN Gradation 191 Specs. Grade A 1ae B %1% Data 2. 6-03 V. ﬂﬂﬁm@’hﬂ)
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DH-T 603 1. 6-03 .

FIELD DENSITY TEST

AA v Y

Tégiu 2. 6-03 n. lunsaifiTagMenzunssving 19.0 Nadmas PN 10%

Q

lumsnaaos field density Aufilandt 19.0 Haawas szdowueinavaslluvqu luvmzd
a Y A A dy 1 dgl o Y 1 = 9
naaesslsuasvesngu dnindduvaiinnndt 10% yull sz ldnsaelianse nadedu

naula v ldiing error Tumsnaaoanm field density

AA v

4
lunsdiifaqlandt 19.0 Hadwas w1 10% lideweriaqmariaslunquuaz 1
4

gutiumanaaosdsil Iaeld Data A2URD 2. 6-03 n.

Bulk saturated-surface-dry specific gravity (G) = 2.70

(@oviagnumalanil 19.0 Uaawas)

Km. 1+325 1+416 | 1+502 | 1+629 | 1+716

Station
Off. Set. m. m. | I.5Lt. | 24Rt. | 1.8Rt. | 2.6 Lt. | 2.0Rt.

Volume of 19.0 mm. retained-aggregate

Wt. of + 19.0 mm. aggregate (p,) gm. 749 726 681 590 658
Volume of + 19.0 mm. aggregate V, = (p, ~ G) ce. | 2774 | 2689 252.2 218.5 243.7
Total Volume of hole V, from 2. 6-03 1. = (V) cc. | 2,214.5 | 1,994.7 | 1,936.9 | 1,958.8 | 1,858.6

Volume of 19.0 mm. passing-aggregate (V) or
Volume of hole = (V,-V,) cc.
(1% Volume of hole A1H 111 wet density 1 2. 6-03 n.ain'la) | 1,937.1 | 1,725.8 | 1,684.7 | 1,740.3 | 1,614.9

v

v 9
WA Soil-Aggregate N1 Gradation 191 Specs. Grade A tag B 17 1435m3inaassiinnass
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DH-T 603 Nna.-n. 603

v saknd” fufle 13ng.29
\]
&-—‘L
RYA_ 8 -2179/'

= A =} ]
g‘].]‘l/l 2.35 1A509doNAaRIMIANNLLY IuaUY



o da v Y}
MHUNIUATIEHILHAWAUHINUN

Field Density Test Report

Project :_glalnan-wssuau

Nna.-N. 603

Section :_ - Date 18 a.A. 16 Tested by |
Laboratory Test In-Place Test
Material Minimum
Depth Opt. Percent
No. Station to be Density Moisture | Density Compaction | Acceptance Remarks
cm. Moist. Compaction
used as gm/ml. % gm/ml. Required
%
1 14325 1.5 Lt. 23.8 Subbase 6.8 2.254 4.5 2219 98.4 95.0 1414
2 14416 2.4 Rt. 23.5 Subbase 6.8 2.254 2.6 2.160 95.8 95.0 1414
3 14502 1.8 Rt. 24.0 Subbase 6.8 2.254 3.9 2.191 97.2 95.0 1414
4 14629 2.6 Lt. 23.7 Subbase 6.8 2.054 4.0 2219 98.4 95.0 41
5 14716 2.0 Rt. 24.0 Subbase 6.8 2.054 4.7 2227 98.8 95.0 41

%

g

Material Engineer. 25
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Nna.-1. 603/2517

a
M3 9N S

v o d o :
BAAINNNFNNUTIZH IR Rnaz3 Ve sihseHarH BN

QUMY USinasvenihdemiismiaeana
IR UGB aamusulan Naaansnensy (T)
12 53.6 1.000 48
14 572 1.000 73
16 60.8 1.001 03
18 64.4 1.001 38
20 68.8 1.001 77
22 71.6 1.002 21
24 75.2 1.002 68
26 78.8 1.003 20
28 82.4 1.003 75
30 86.0 1.004 35
32 89.6 1.004 97
i 6

v v d [ A Y 4
HaRIRNNENTHE Sz NINaTag USinasvguuazaaildmanuiuy

, N ~ : IAAgAYRI I
vinalnagavesiag YSanasigavesrigu oy %
o AlFinnuru
-~ = (3iaaans) .
Naatung VUIANSUNI (h3%)
575 o5 4 700 100
12.5 12 17 1,400 250
A
25.0 1 i 2,100 500
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2.19 3EMInAasuidIA1 CBR (M18.91.109/2517) (g AASHTO T 193)

2.19.1 YUV

2
ad A

3MINAasd CBR I3 |

£ 1 % 3 a

I ad A o dgl A 1 ~ = .
JuIsmsnaaosnivuadIn meviAlseuney Bearing

]
A

4
Value v093gadlednnuiaaiumaigiu ekinmsuanudediaiu Taslddeuuaiulu

a q

A . . A a oy a A o 9
UUY (Mold) 91 Optimum Moisture Content ¥39U5uatiiluaulag et lyesnuuy

v v o q U Y ' e ¥
Tﬂiﬂﬁﬂwamummﬂ%mmmQm “lumsmwﬂw"lﬂmmLLummzmmwmmmmﬁ

o 9 ax A
N1INAaD3 CBR E)Wﬂﬂ@l 2 79 A9

an

a

9
T 0. MINAADALUULFIN (Soaked)

9
15 . ﬂﬁ“l/lﬂﬁ’f)\‘]!,!,‘]_l‘]_llliJLLG]fﬁW (Unsoaked)

tliszyisla 194 <35 o>

2.19.2. 35

A A
2.19.2.1 INF93ND

A A Y
Lﬂﬁ@ﬂu@ﬂﬂa@ﬂﬂiZﬂ@‘Uﬂ’Jﬂ

2.19.2.1.1

4 . . 3 4 A A
1A309NA (Loading Machine) Iiluin5eslionaasaiion
! 9 A [ 1 9 [
A1 CBR Avslidaaruaimisaiunsena lidosnd

a o s a a o
5,000 nlansy (Uszurar 10,000 Youa, 50 nladu)

A & 3 A YA QYA

insoanationnziumiownuldionyu (nsdildiles)
o 4

wioldilu (n3dild Hydraulic) WSeuvURAAIBNDIADS
< 4 o <

Td#n'ld lunsdigadrenomes Wil dasnuiives

7 Y o ) A .
llf’JW’I’ﬂiﬂﬂNuﬂﬂ@]ﬂﬂﬂTiﬁf@WHﬁﬁ@ﬂﬂuﬂﬂ (Piston)

a q

]
[

A Ay < A A Qy 1 =
NADUNAIYOATUTI 1.27 Jaawas (0.05 H1) AN
A 2 v 4o v A
1n503nAtYIZNOUAIY Jack FIAUKIDNYUTHgIMADY

2 A A A A @ A 2 A Y
VUNITDIADUAY 1A8NIATDINANITIAOUYUNTDAIADY
Y
Y < Aa A a 1
Dial Gauge #9a5157 1.27 daawas (0.05 12) asuIN
d‘ Y o Y o 1 d' = Yy 9
o lgaulineunaavasludiegraneson 1 Aud 2 lunuy
A dy 9 = . . 1 q 9
1n509NANIZADIN Proving Ring 0 1uu54na (N5 1%
A I~ v W d?} A Y] = Y o 1
WMowdluarauaiurseauas) vsevnuilasiuusena
Y
Y . I v @ Y
(58119 Hydraulic 1Wudduiuvseduas) ldaziden

9
9 2 Alansy (20 W) Wietooniniu (fagl)
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o ¥ I = o
2.192.12 wuy (Mold) H1arelaviznlanasiiilen anyue
[ 4
nsanszuennanlvmaduriuguinatsnelu 152.4
2 Y
Hadwas (6 U7) g9 177.8 Uaamas (7 ¥I) uag
9J =\ =) o Aa a
92AaNan (Collar) VUIARYINUFY 50.8 NaDWNT
2 a v Y
2 #) Ugzgngy lunisneassasslsunslans
5849 (Spacer Disc) Mu¥0 2.13 seeauas el 1d
Y
A10619g9 116.4 Naamas (4.584 1) nive1lduny
1 < 4 1
yuagamlanld Weldunslanzsewds Tdanuga
Y
Y9201 1 UHUUININY 116.4 Jadwas (4.584 i12)
1431
] I
2.19.2.1.3 unalangsod (Spacer Disc) 1uTanzginsnszuon
Y
L§uw1uqu5ﬂa1a 150.8 Hagwas (515/16 1) UANw
1 &£ A Y o 9 9 =
FIVUIPANY FUND BN UUVUMINTD 2.1.2 LAIVLINAD
A
A1081gUNIAY 116.4 UadlaT (4.584 17) Aagl
Y o 9 =\ o dy
2.19.2.1.4 AoU (Rammer) K198 lanzdl 2 uuy Addl
I [ 4
() 1Wugdnsanszuen Tiduriuguinaly 50.8
9 9
Haawas (2 1) ¥R 4.537 N5 (10
4 o 1 I~ v v o
Youd) dealitasninleeramingauiludlniedy
Y Y a A Qy A
szezanniny 457.2 Jaawas (18 17) 1Hide
seauaundosmsuanuIzdodizszuige1n iAo

9/ ' a9y

oy 4 3 uaazglidurugudnaislidesnit 9.5

U

9
yaatuag Lﬁ]1$1’i%‘l§]1ﬂﬂﬁ?ﬂ“ﬂ’0\1ﬂa@ﬂﬁ\iﬁ@\iélgl)”lﬂ

D.

sz 19.0 Hadwas Iddmsumama CBR @
ANVUUY “gaNVIATFIUY AIWITNIINAADIN

N0.-1.108/2517

] 4

) Lﬂugﬂmqﬂiwaﬂ Tidur1ugUINalIg 50.8

U
9
v

a A Qy = v 9 =)
aaLNAT (2 UI) UNUIATINMIAINUDD 2,495 NTU

4 o 1 I o
(5.5 doud) desiivasniitPBesramuzay Hudn

Y

Y
anu1iszezamnIny 304.8 Naawas (12 19)

[

= a Ay o Y =
WMUBIZAUAUNADNNITUANDY ICABINGITUIYDINA
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1 =S 9

1 1 4 [] 1
pd19loe 4 3 uaazziduriugudnaislitosni
Y
9.5 Haawas wizvnnlalgvesilaonisasaing
Uszanae 19.0 Taawes l¥dmsumsmiar CBR #
ANVUUY “UIATFIU” AIWATNITNAADIN Na.-N.
107/2517
2.19.2.1.5 1A5093ANI5Y818A2 (Expansion Measuring Apparatus)
Uszneudie
(1) uA3ANIVE1887 (Swell Plate) aqeTanziidun
amnsnzdalnganiemld uazligngu (degi)
. ) [ @ A o I
(2) #u9v1 (Tripod) FIHIVIANITVEIYANN Hanvaueiiu
a 9 . @ Y =
sUawY AAAe Dial Gauge Jalaaziden 0.01
Haawas Jald 25 Naawas 13092 1¥ Dial Gauge
[ Qy ] Qy < 4
Ja'ldazidea 0.001 H2 Jald 1317 unudld) e
NIM3Veead (A931))
' ! o,; @ . 1< <3
2.19.2.1.6 UWNUDIIUIYMUN (Surcharge Weight) 1Jutvian
NSINTZUOAUUY IUMIUFUING 149.2 Hadwas (5
2 = Y v 4
7/8 17) Ninarududiugudnalndszuia 54.0
2 [
Haawas 2 1/8 1) wielineunageariullld Tasl
Y
T W Y] o [ ] 1 o ]
WMDY 2,268 N3N (5 Youa) degdl uruarnimin

y I 1 ¢ & 1 g 1 3
fonduuuurasutluaeadn vsoruiusesn la

g}

2.19.2.1.7 NouUNA (Penetration Piston) MareTariznsanszuen

)}

Y
] 4 a a a
iWurIugudne1s 49.5 dadwas (1.95 19)
9 v Y
WuAnda 1,935.5 m1slaawas 3 9131917) 812
Y
litfosnd1 101.6 Haawas 4 12) Asgll
4 (% [ [ I~ 4 v A
2.19.2.1.8 1AT09AUAIDE1N (Sample Extruder) (HJuinToiauauann
o A <3 Y S A agdy ¥
NAUVUN VAL ONAADUATINAY 2UNID 11D 1
[ o ) v W <
152nouA867 Jack Mvihnludiduuaz Tasunan
° Y A v w AAY 129 Y Yo ¥va A
dmthndudduuuy lunsainlinly 19 14ams5e

IATDIUDOE1NDULAZAIDENIDDND LI
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2.19.2.1.9 9%V Balance HIAANUAIMTOFA A liTosndn 16
a [ o 9 = = a [ o o o
Alansy ¥9ldazi@eans 0.001 Alansy dmSvua
ADYINADDY
2.19.2.1.10 MFIVY Scale HIBUUL Balance HIAANUAINITOHA
9 Y] O'J 9 = = 1Y o Iy
18 1,000 nsy FaldaziBeada 0.1 Asu d1wsum
Y
snaniluau
~ Aq Y ~ ~ °
2.192.1.110100 Aawnsaaugugungildaeilan 110+ 5° @,
ATV VAUA 0819
< I~ < o
2.19.2.1.12wan1ha (Straight Edge) (Huwmanaaelfussia win
I @ [ [ y
tazutuNeane lun1sdauaIn108 19N a I UYL
= "9 1 a A 1 1 a
fHanvenludesnn 300 dadwas ua ligrunuldou
menzuasruIlszna 3.0 Yaawas
2.19.2.1.13 1A50911LIAI0819 (Sample Splitter)
2.19.2.1.14 Azun3es ouauvIAdURIUgUINA19 203.2 Tadwas
(8 17) 9450.8 NadwAs (2 17) VUIAAL
Y
(1) vuIA 19.0 Yaawas (3/4 1)
Aa a 4
(2) VA 4.75 Haawas (U3 4)
A I do q 1 ~ 9 [ 1 o
2.19.2.1.151n509nay Wuginsaisuiluaieg flsweaudioaiany
Sy v o a v Y )
Mlaun 21 Fou wWa1 1ATee AU DIBAIITA
a 21 A Y d’
15310517 vSevzlMAToIWaNIIY Mechanical Mixer
<
ala
+ a o [ 1 1 a A a :
2.19.2.1.16 nszilevpvaudimsulaalednaay weounidsuiaii
Tuau
2.19.2.1.17 IR UIAT
2.19.2.2 Jagnl¥lszneuminaaas
2.1922.1 NFYAIHATOIBONHEY VUIAIFUHIUFUINAI 152.4
Y
Haawas (6 1))

2.19.2.2.2 Wd@zea

Jd
2.19.2.3 nuuwesu

Iuuumes 1 1.2-11 §M5UMINAADIHIA1 CBR
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2.2-15 @115 Plot Curve CBR

=D.

2.2-15 0. @1M5UMS Plot Curve ¥1A1 CBR

=D.

2.19.2.4 MIIASLNAIDELNS

@0619 1dun Au Wunan 3o Soil Aggregate W3Iniaqoula

g = =

q

Y Yo A @ dy
mamimaaﬂwmmumimu

Y v ] Y A 1A =\ 1 J
2.19.24.1 fJWSIJHWWUENGI’J?JEJNﬂE]‘uﬂGLWQJWIQQ iJﬁU‘LlW]Gl,‘Hilulﬂ’ﬂ 19.0

4 Y
Aa A a Y [ [l YR}
Haawes (3/4 1) Ieseudiedranane lail

(1)

(2)

3)
4)

o @ 1 o Y 9 an Y o
111870819 u1M1 1M lagITa1nure uagi
. A 9 A T @ ' A ]
Quartering W30 FIATOIUUIAIDE1T 1 oUH S
Y
wornuzudl @Usuanihluduilssuin 2-3%)
° 1 [l [~
nseumuazunsawLudy 3 v Ao
Y
- ualngnd 19.0 Nadmas (3/4 1)
Y
- YUIATLHIN 19.0 HAdNAT (3/4 12) DIVUIA
Aa a 4
475 Hadwas (We3 4)
<3 ' A a I
- YPUIARANI 4.75 Vaawas (1Ue3 4)
° o [ A =S 9 9
MMTFIINIaUILAazYUIA NATeN 1A1NTD

< 1 @ ] ]
2.4.1 (1) MIENIVNNIAVDIAIVELRAZYUIANDY
veazimia
v Y
aegnnlivualvanil 19.0 daawes 1l
A o ' 9 9 o 1 Aa
UNUNAI0819IuYe 2.21.2.4.1 (3) A28AI0E19NY
VUIATLHIN 19.0 NaAIUAT DIVUIA 4.75
a A 9 d' LY [ 1 1 =1 ]
Nadwas AeuaNIny @ea1usy Nvualng
1 a a 1 @ 39 Y9 Y o 1
A1 19.0 Uadmas og 2,650 n5U N 1vileAI0619
VUIATLHIN 19.0 NaAINAT DIVUIA 4.75

Aa a A 9 = o ~ A 3
yaaluag L“Wlll,"lﬂul,'ﬂ’é)ﬂ 2,650 NJY V]LWQ’E'J%&“]JH

9
a v A

YUIARIANNIT 19.0 Tadwas awRiiesedail
quNR §regaRanaiina 9,000 NSW
Hvwnalugini 19.0 Jadwas MY 2,650 N5
HUUINTLHIG 19.0 Hadwas D9vuIn 4.75

Jaawas MmNy 4,850 A5
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<3 1 Aa A [ %
JUaannd 4.75 Jaawas 90y 1,500 n5u
an =y o 1 ~ 1 k2 y
NITMIMTENAIE1ANANAIN A 2 lauIa
o } A A 9y A
vosddeeawsen’ld Ao
- HYWIATEMIN 19.0 adwAT DIVUIA 4.75
HaqwaAs MmN 2,650 + 4,850 = 7,500 NSW
< 1 Aa A (Y o
- Juwa@nnd 4.75 Taamas mny 1,500 A5
(5) Aagndaeean ldande 2.21.2.4.1 @) Iy
9 o 1 Y ~ 1A =1 < 1
2.19.2.42 MYUIAVBIAIENNBUN M Nga UAENNIT 19.0
Y
Haawas /4 1) Thihdedaui liuialagisain
v
e @USvranh luduilszuie 2-3%) uagin
. =) Y A Y 1 Y o 1 Y
Quartering 130 1%1A3041AI0E19U8IAQNAIDE1TH
Y o
WU
Yy 9 9 o 1 1
2.19.2.43 91909MIneand laglsdled1smuazunsavuie 4.75
a a o Y o o 1 o Yy Y am
Jaawas (w3 4) Widledtauildurialagdsain
Y 2 9y Y Y Y Y] [ 1
unanar lgaeuranulvneungainiuuazsourIu
a A 4 [ [ [ {
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CALIFORNIA BEARING RATIO TEST

Sample Subbase Layer km. 43+150-43+295 Frontage Rd. Rt

Mold No. 4 Weight 0.200 Kg. Volume 2127 cc. Factor 8.3195 Ib/Div-23 Ib
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DENSITY

No.blows 12 Wt Mold+Soil Kg.

No.Layers 5 Wt Mold Kg.

Wt Soil Kg.
‘WtHammer 4.537 Kg. Wet Density gm./cc.
Drop 4572 cm. Dry Density gm./cc.

WATER CONTENT

25 46 33 9
‘Wt. Can+ Wt Soil gm. 300.5 312.0 312.0 315.0
Wt.CantDry Soil gm. 282.7 2943 293.7 289.5
‘Wt. Water gm. 17.8 17.7 18.3 255
Wt.Can gm. 41.6 42.1 42.0 41.7
Wt. Dry Soil gm. 241.1 252.2 251.7 247.8
Water content % 7.4 7.0 7.3 10.3
Average Water content % - 72 - -
PENETRATION TEST : Surcharge 2 pes. = 4.536 Kg. Proving Ring No. 200382
Piston area = 19.355 em.” (3 in.>) at 1.27 mm/min (0.05 in/min)
Date Time Reading Swell Swell Days Pene Dial Cor. Pme. Load Bearing Bearing
mm. mm. % (nm.) (1) Reading (mm.) (Kg) Value Ratio
G)=(1)-2) Rdg.from (2) Kg/em. (From Curve)
28/4/43 10.30 1.00 - - 0 0.63 7
(0.025%)
29 10.30 1.17 0.17 0.14 1 1.27 16
(0.050%)
30 10.30 1.19 0.19 0.16 2 1.90 25
0.075%)
1/5/43 10.30 1.20 0.20 0.17 3 254 36
(0.100%)
2 10.30 1.20 0.20 0.17 4 3.13 45
(0.125%)
(1) Optimum Moist. 7.5% 3.81 55
(0.150%)
(2) Original Moist. 07 % 444 6
(0.175%)
(3) Water to be added (1) -(2) 6.9% 5.08 70
(0.200%)
(4) Use soil passing # 4 2.460 gm. 035
(0.200)
(5) Use soil retained # 4 3540 gm. 7.02
(0.300%)
(6) Total dry soil (4)+(5) 6000 gm. 0.09
(0.350%)
(7) Total dry soil (6)+ 100+ (2) 5961 gm. 0.008
100 (0.400%)
(8) Total water to be added 408 gm. 11.44
e (0.450)
12.70

0.200%)
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1.2-15
o w A da v (%
ATUNAAIISHIVYUAS NAUHINHUNN
NINNWHAN
Test No. C-443
Type of test CBR. At 12 Blows
Date 2/5/43
Source Subbase Layer km. 43+150-43+295 Frontage Rd. RT.
Plotted by %8N
N = 2
p 4
X |- S5 [0 OO O S, A O OO i
f2 ABE A RN TN
2 Y
dw :
= o -~ g 1
K o 6 O
& / 3 »
2
& ==
A | |ceriat.po8 xB
(‘ —t—r— —_—r = _*
IS S SR IR A c 7616
7 W . =
Lo &
A |- B I _
i / —_— — ) — f—
o
e haction (in)




105

2.2-15 1.
SUMMARY OF RESULTS
Type and No. of test C-443  (G-22)
Type of material Weathering Rock To be used for Subbase Layer
Source Uegiing o.ua v.aszyy3 Stock pile No.
Location of sampling km. 43+150-43+295 Frontage Rd., RT.
Tested by DWNT, FoONT Dated  3/5/43
Passing
Materials L.L. P.L.
50.0 25.0 19.0 9.5 #10 #40 #200
A A-2-4 100.0 91.5 86.7 60.9 30.0 20.8 16.9 28.8 8.3
B Grade “B” #4= 41.0
Mixed A: B =
Blow Density gm./cc. CBR% Swell%
8 - - -
12 1.780 10.6 0.17
25 1.874 37.5 0.14
56 1.979 53.6 0.10
75 - - -
100% Mod Comp. (Na.-N. 108/2517) = 1.995 gm./cc.
95% Mod Comp. (Na.-N. 108/2517) = 1.895  gm./cc.
OM.C. = 7.5 % water content of (molding) CBR = 7.2 %
Required CBR___=25.0 % Raise percent compaction - %
1
= A ed - .
2-pos A
A H
v A le "
< A a8 / . forg. | {).998 g fed. %
& : U 1
L E
- =
b >
5 L
8 |1%00 1k
> et
a 0
1S
o 10 2o 30 (gay 40 s to
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2.20.2.5 MINAADA
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MINAADIN Na.-N. 602/2517

Test Number DH-T 602/2517

317 2.38 1AT0AlENAGDY Field CBR

3111 2.38 1nT03lloNAGBY Field CBR (Vauiziinisnaaed)
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% Passing Dry CBR | Swell
LL PI OoOwWC cS

unit weight

No. | 2" | 1" | 3/4" | 3/8" #4 #10 | #40 | #200 ) (%) (%)
1 - - - - 100 | 87.5 | 82.8 | 28.7 | 30.7 | 7.4 14.0 18.32 5.18 0.6 SM
2 - - - - 100 | 86.0 | 80.2 | 30.7 | 32.0 | 84 14.4 18.09 5.06 0.8 SM
3 - - - - 100 | 84.9 | 79.3 | 28.6 | 31.4 | 8.8 13.1 18.51 5.41 0.9 SC
4 - - - - 100 | 82.6 | 75.8 | 359 | 340 | 94 15.0 17.96 4.72 0.8 SM
5 - - - - 100 | 87.5 | 82.8 | 36.1 | 34.0 | 9.5 14.8 17.86 4.83 0.8 SM
6 - - - - 100 | 86.0 | 80.2 | 26.5 | 32.3 8.9 13.2 18.49 5.41 0.6 SM
7 - - 100 | 95.6 | 822 | 742 | 69.8 | 28.6 | 314 | 8.6 13.3 18.50 5.41 0.8 SC
8 - - - - 100 | 84.9 | 793 | 34.1 | 314 | 8.5 14.4 18.00 5.06 0.9 SC
9 - - - - 100 | 86.0 | 80.2 | 40.1 | 344 | 8.2 15.2 17.91 4.72 1.5 SM
10 - - - - 100 | 95.0 | 91.7 | 44.1 | 33.1 8.6 15.8 17.63 4.37 1.3 SM
11 - - - - 100 | 95.0 | 91.7 | 37.7 | 31.4 | 8.6 14.6 17.88 4.83 1.8 SC
12 - - - - 100 | 95.0 | 91.7 | 41.1 | 334 | 9.2 15.6 17.67 4.37 1.8 SM
13 - - - - 100 | 93.0 | 88.2 | 37.9 | 31.7 | 8.7 15.6 17.76 4.37 0.9 SC
14 - - - - 100 | 95.0 | 91.7 | 28.6 | 314 | 8.6 13.5 18.46 5.41 0.8 SC
15 - - - - 100 | 97.2 | 95.6 | 29.0 | 33.0 | 9.3 13.7 18.40 5.06 0.8 SM
16 - - - - 100 | 86.0 | 80.2 | 379 | 32.7 | 9.7 15.2 17.66 4.26 1.4 SC
17 - - - - 100 | 97.2 | 95.6 | 26.6 | 294 | 7.6 14.7 18.09 5.29 1.3 SC
18 - - - - 100 | 86.0 | 80.2 | 33.1 | 31.4 | 8.1 15.3 17.89 4.72 1.2 SM
19 - - - - 100 | 95.0 | 91.7 | 37.7 | 314 | 8.5 14.0 18.30 4.6 1.8 SC
20 - - - - 100 | 95.0 | 91.7 | 31.0 | 30.0 | 8.0 14.0 18.13 4.95 0.8 SC
21 - - - - 100 | 93.0 | 88.2 | 340 | 31.0 | 8.2 14.8 17.80 4.83 0.8 SC
22 - - - - 100 | 95.0 | 91.7 | 34.1 | 334 | 9.6 13.3 18.41 4.72 2.0 SM
23 - - - - 100 | 95.0 | 91.7 | 35.1 | 314 | 8.9 15.0 17.74 5.29 1.1 SC
24 - - - - 100 | 85.2 | 73.5 | 47.1 | 32.6 | 10.6 15.3 17.82 4.37 2.6 SC
25 - - - - 100 | 86.8 | 78.5 | 43.4 | 33.3 9.3 16.0 17.63 4.6 2.5 SM
26 - - - - 100 | 86.5 | 57.5 | 53.8 | 33.7 | 9.5 154 17.52 4.37 2.5 ML
27 - - - - 100 | 86.9 | 78.7 | 54.2 | 36.8 | 11.6 15.8 17.34 4.49 2.1 ML
28 - - - 100 | 958 | 82.4 | 68.3 | 56.3 | 359 | 10.5 16.4 17.46 4.03 2.5 ML
29 10 1 99. | 98 89.3 | 68.8 | 63.7 | 53.8 | 46.7 | 353 | 10.8 15.1 17.59 4.37 2.5 SM
30 10 [ 99.199.2 | 89.1 | 67.1 | 61.8 | 52.1 | 46.1 | 32.5 | 10.1 15.6 17.78 4.49 2.5 SC
31 10 [ 99. |1 984 | 90.2 | 72.8 | 69.8 | 56.4 | 47.3 | 343 | 10.6 15.5 17.58 4.72 1.9 SC
32 - - - 100 | 96.6 | 83.0 | 653 | 53.1 | 353 | 10.9 16.3 17.39 4.26 2.6 ML
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