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2. Soil - cement iq5n111§ﬁuaé1u 3 anwAA
um 1 compacted soil - cement
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3. Soil lime lnu1zﬁﬂs1§ﬁh5ﬁQU1stnn heavy clay soil
4. Soil - bitumen un Tty 4 Fnwaras
winm 1 soil - bitumen

winm 2 sand - bitumen
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5. Soil - resin A liiulu 2 Anvawan
winm 1 waterproofing of cohesive soill

wim 2 waterproofing and-cementing cohesive or
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X-ray fluorescence aﬁalysis

Energy Dispersive X-Ray Fluorescence Spectrometer
Model EDXRF XR-200

17 wosnen 2532

679 (nfmuaa§1ugu oxide) U%uwmswg_izl
FezQs 84.5
Al203 0.11
Si02 1.33
P20s 3.81
K20 0.03
Ca0 3.76
Cr203 0.07
MnO2 0.86

. Nio 0.05
Zn0 3.97
PbO 0.58
Zr02 0.03
S03 0.09
Cl 0.50
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1 Fezo3 84.50
2 Zn0 3.97
3. PO 3.81
4. Ca0 3.76
S SiO2 1.33
6. MnOz 0.86
s PO 0.68 -
8.. Cl 0.50
9. Alzoa 0.11
10. SOS 0.09
: 3 [ Cx*zO:s 0.07
12. _Nio 0.05
13. KzO 0.03
14. Zro, 0.03
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f1TNN 2.3 udAHAn1TIeRaY hydrometer analysis
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. TUIATASHY lave (NAALNAT) u?uﬁmgﬂaé (%)
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0.023 47.10
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RIS UNTUNTIINRIN ﬂﬂiﬂﬂaaﬂﬂ na. - n. 101 /7 2515 uu11 ﬂ?1nﬂ?0?1lwﬂ~
(specific gravity) naqualanxaqaaﬂau UAUNINY 4.3 ﬂﬁlwnnueianvaqna1au

ﬂ?ﬁuﬂ?ﬁ?Wlwﬂuﬁﬂlwiﬁu Nﬂihﬂzﬂﬂﬂﬂﬂﬁuﬂﬂﬁuﬂm iron oxide (Fe 0 ) ad1u

U5u1mn1qu1ﬂuutaq

- 4
2.3.3 N1INQaaviuarilAIIviul Atterberg linmit 37Mn19neaas 3
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. Flow Index, F, = 12.0
Liquid Limit, LL = 83.1 %
Plastic Limit, PL = 72.6 %
Plasticity Index, IP = 10.5 %
Shrinkage Limit, W_ = 70.4 %

(igtR1TNandY Liquid Linit iy 83.1 (ladirud Beaendﬂ 50
tlad i 7ust uaGQ1ntuudquthnza1al1cuuﬁnwun1uﬂ1ﬂutuaauuu High Plasticity
(H) uavtuauﬂﬂq Plasticity Index uax@1 Liquid LImit uqtnaanTu
Plasticity Chart a0"1nuahq131u1Un 2.2 3w Tanvieadna aﬂmauua
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AU 30 (Fa 83.1-30 TILNINL 53.1)

- 370 Plasticity chart uﬁiﬂunnuzﬁqaéwaaﬁtuﬁaxﬁu
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UI‘: 4“ - .
ANUULUBWIITUINN AASHTO Soil Classification uan welansdiagis
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U qzuqmauumnﬂﬂﬂﬁanﬂuﬂaﬁa GROUP A-5 tﬁuﬂauuﬂn Thauaaunnaﬁa
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GENERAL GRANULAR MA.TERIALS SILT.CLAY MATERIALS

CLASSIFICATION (35 porcont or less of total sample passing No, 200) ‘M:;:"::‘:.;u::?i:\';"t\‘;z?'28('))‘0““

A-1 A2 A-?
GROUP A-3 A4 A5 A-G A.7.5,

CLASSIFICATION Al Al.b A.2.4 A.2.5 A.2.G A.2.7 A7.6
Sieve analyss,
percent passing:

No. 10 50 max.|" .

No. 40 30 max.| 50 max.| 51 ‘min,

No. 200 15 max.| 25 max.| 10 max. [ 35 max,| 35 mox. | 35 max. | 35 max.| 36 min. | 36 min. [ 36 min.| 36 nin,
Characteristics of 7
fraction passing No. 40: .

Lacpunel tunit 40 max.| 41 wn. | 40 max. [ 41 min. | 40 max. | 41 min. [ 40 max.| 41 min,

Plasticity index 6 max, NP 10 max.| 10 max.| 11 min. | 11 min, [ 10 muox, 10 max.| 11 min. | 19 min.*
Group Index** 0 0 0 4 mox, 8 mux. | 12 mux.| 16 max. 20 max,

Classificution procedure:

-+ A
**See group index torng
ast  A-2.6(3), A.4(5),

With required 1es: data av

correct group will be

from the left into which

ailuble, proceed Iro
lound by process of el
the test data will 1t is the corr
of A.7.6 suby
Group index i

ol A-7:5 subgroup is equal 1o or less than L.L. minus 30, P.),

la or Fig: 4.14 (or method of caleulation,

A-6(12), A-7:5(17), ere.

mination,

m laft to right on chart;
The firsy yroup
ect classilicution.

oup is yremer than L1, minus 30 (see Fig, 4,13)
Would be shown in parentheses after group symbhol

CHART A — GRAIN sI2¢ AND P.I,

PERCENT PASSING NO. 200
20 25 20 3 40 45

RELATIONS
OR MORE

N

[S)

CHART B — GRAIN S|ZE AND L.L

)
6 vy 7
<
5 So
Ca
4 ,’"
3
2
1
0 .
75 70 65 60 55 50 45 40 35
OR MORE PERCENT PASSING NO. 200 OR LESS

. RELATIONS

Group Index Equals Sum of Readings on Both Vertical Scaie

fury
-



LELITO

No

Pige?

lYes

(7e<No. 200)
L18%7

| Yes

(%0<No. 40)
<Laow?

lYes

(%<No. 10)
Lo09%?

Yes

(7<No. 40)

Ss0%?

Yes

(% <No. 200)°
L36%

No

L <1097

(7 <No. 200)

LL<40?

Yes

l Yes

Yes '

Piga? I

PIg10?

l Yes

TNo

Pigi0?

Y Yes

Yes

No

Pig10?

Yes

No

PIg< (LL-30)?

] Yes No

A-1-b

A-1-a

A-2-p

A-2.7 A-3

A

A-rs | A-1-8

L4 .
HHUIAIAUYUAOUMINNNANIZ VY AASHTO
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DWMINATIQ lWIzIUEaY Unified Soil Classification aan lauaaa 17 lu
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AN 2.5 NazAunI0Ieus Tansiaadneeanan UASAN NN WARE

fine - grained soil ®ua MH (elastic silt) la

R . : 5
2.5 N1308LAaNA1T stabilizer ﬁtnuﬁzﬂuTunﬁ1ﬂiuu§gﬂmnwuwqTﬁnz

1uaua11mﬂqnﬂﬂmﬁuumnﬂqLﬂunaeunanz F9il iron oxide (Fe,0,) ag
1uﬂ7u1mﬂqua1 ?anﬂqaﬂu Flaherty (8) 1aﬂa111ﬁ iron oxide (Fe ,0,) u YT
A917N387 cement hydration um ﬂwuiunmanumnﬂqnﬂanwunaequﬂnvaaaﬂﬁe 3

Tusznaunistiansandataanans stabilizer i 1au1m41§1uaq1ﬁan 2.6

5@§utﬁaﬁ?11mﬂ1ﬁnﬂmauﬁ§n1aﬂ1an1w uazn1ctﬂ§naaqudn~ﬁbaéﬁa
ANNATUA ?zuuiﬂﬁﬂqﬂutuuﬂ ﬂuua~tﬁu1u1n1q nqzn1n17U7UU7qmmnﬂuuqihnz
GNNA12G 8 (A (cement, — stabilization) waztiamnMTaT e i
18y Sherwood (4) §h1audhqnw1n1nuanau1nanuﬁana«naq cement - bound
material #haE14 aoﬁ1ﬂuﬂhq131u7Un 2.3 favwrin welanmsdiagmdwnTn

UTuusqnmnquTuanvm~nﬂa1anu stabilized soil la
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Q13111 2,5 Unified Soil Classification

Major dicisions :f:;?/, Typical ncmes Labomloq_ classification criteria :
~ : Well-graded gravels, 1 = " . o
< f—-: 0 Gwv gr.\fv:;-s:.nd‘r mixtuces, C.= %—' greater than 4; C, = I)(—D:lp— between 1 zr:d 3
_g g little or no fincs ey g 1o : “an 3 Es .
S %2 wr-238
~ 13 g ce Poorly graded gravels, sg&s s g .
= = > 22 'GP gravel-sand mixtures, | 52 = ov @ | Not mecting'ali gradation rquircments for GW
3 5zq) 2 litl or no fines 2855873 . :
= Z2 @ aZwggs |’
o R ard S O3 2
= | i A e Mo ¢ Silty gravels, gravel-sand- | ~ 2 3 23a Atterberg limits below “A™ ) L _
= a8 ;%’ :<: ik l_ silt mixtures a3 v K 4 linc or PI less than 4 Above “A” linc with Pl be-;
s =8 [237 T e tween 4 and 7 are border-
‘I als g_:__ 8% A o - 3 g i e ‘l’w‘ c:mbo:cquqrm; use of
" E 3 > 22| Gc Clayey 5nv<ls: gravel- X 0;—;3 - A“.Cfbcfs limits above “A & Mo symbols
3 & 2 ;3 sandclay mixtuces ag:’: &~ a “line with PI greater than 7 i
e $90%23
5 :: - Well-graded sands, & 2 g’p‘_ -
] - 2 'E sw gﬂilly sands, little E ‘zﬂ 2 b - g C, = 2'-' greater than 6; C, -(D_"_)’ between 1 20d 3
2 ‘3"9: ‘ZE’ or ro fines f'm",,:.ig L. - Die Die X' Do
3 LN 38% &4
0 ors Poarly gradad sands, £ - S5 ) .
f). P & sr gr:l{cflfy <3ads, little & :;r &.| Not mecting all gradation requirements for SW
Y 5 wl & or na finas e L : . -
5 |zaf SR
= s e “ < y
- 8712 _ o SA(e 4| sitey sands, sandsin 3 ? £ 1 Atterberg limits below “A™
£ |88 |2 217 ] aixtures g a line oc Plless than4 | Limits plotting in hatched zone
o = ER] ; ! = o with Pl between 4 and 7 are
52 o8z & - Loederline cases requiriag use
s 2 §— '°sa sc Clayey saads, sand<clay ~ = Atterberg limits above “A™ of dual symbols
& j&%s mixtures line with PI greater than 7
Inorganic sils and very
finc sunds, rock four,
e MI. silty or clayey fine . "
£ sands, oc clayey silts
= £, with slight plasticity
= = w -
5 £l f Inorganic clays of low to =
S =32 LI medium plasticity, ™
3 S a CL gravelly clays, sandy V|
g R . | —clays, silty clays, bean " | _____ ..
o 2 clays .
= B : SRR ST B
iz L - | Ocganicsits and ogganic| - 5
59 oL “silty clays of low <
= = 3 fFlasticity o B
“a . ]
E Inorganic silts, micacoous | .. .. &
T2 —a or diatomaceous fine . . . ...
= Ek i sandy or silty soils,
] el elastic sils
z ga
;‘i o cy | Inorganic clays of high
8 - : ?é o o] S |- —plasticity, fat days _ .
& S
2 gE. r Organic clays of medium
> b OH to high plasticity,
1 orgaaic silts
s o% qif Pt Peat and other highly
= §§ organic soils

* Division of GM and SM groups into subdivisions of d and u are for roads and airficids Only.  Suodivision is Biséﬂvdﬁ'Attc;ﬁdé'linﬁ(—s;'iyﬁk-&
used when LU is 28 or less and the Pl is 6 or less; suffix u used when LU is greater thaa 28. N .

1 Raederiine classifications, uied for soils possessing chaacteristics of two groups, are designated by combinations of greup symbols. ._l"_qugs_ugpp(c:
GW-GC, well-graded grave!-sand mixture with clay binder. i RS
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