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to weathering higher temperature
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Typical montmorillonite particle. 1000 A by 10 A

Typical kaolinite particle, 10.000 A by 1000 A

(b)

B Montmorillonite crystal El Adsorbed water
M Kaolinite crystal = Double-layer water
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ASTM D854: Standard Test Method for Specific Gravity of Soils
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Empty Container Container  Container \
Container  +Dry Soil + Dry Soil + +Water
Water

G = pVZ_le
W, =) -, -w,)
Oy o olSisls  &lsils. A B 39

Jb’ M GJ b/ »
Relative density of water and correction factor (K) at various temperatures
Temp Relative Correction Factor
"G Density (K) )
18.0 0.99862 1.0004 G = kG
19.0 0.99843 1.0002
20.0 0.99823 1.0000 _ _ ,
210 0.99802 0.0998 S w4z, Ve b o S s JB5 =G
220 0.99780 0.9996 L'| Lo : . S _
3PS o JB5 =G
230 0.99757 0.9993 ovls / . é ¥
240 0.99733 0.9991
250 0.99708 0.9988 251 ele i a4l
260 0.09682 0.0986 QP (Sl 50 ] g Anld
27.0 0.99655 0.9983 K = N
280 0.99627 0.9980 ALl a0 20 gled ,0 ol s awild
29.0 0.99598 0.9977
30.0 0.99568 0.9974
31.0 0.99537 0.9971
32.0 0.99505 0.9968
NOTE: Data obtained from ASTM. Correction factor, K, is found
by dividing the relative density of water at the test temperature by
the relative density of water at 20°C.
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S s 2 e 0350 31 s

SPECIFIC GRAVITY OF SOIL
S. |Description Determination No.
No. I Il 1 0.99537
| |Temperature in C 3% | 31 | 31 K= m = 0.9971
2 |'\Waight of bottle (W) in g 18.57| 18.50( 158.62
3 |Weight of bottle + Dry sail (W,} in g 28,57 28,50 28,62 G' = KG = 0.9971 X 2.61 = 2.6024 =~ 2.60
4 |\Weight of bottle + Soil + Water (W) ing | 90.88| 90.20(91.02
5 |Weight of bottle = Water (W,) in g 84.74] 84.00| 84,83
CALCULATION:
1 |Specific gravily G = —M—— 259 263 | 262
(W,-W) - (W,-W)
2 |Average G (at 31C) 2.61
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B3 08itnlosT 13 Olgigo b LA o Iz ClEl (S Sl > Cilio Slulzo plovl 45 ¥
D)5 ks

sl /A G /S oy Vgoo Bl s JE2 diols ¥V

1 G, b ol JiK>
Pl Quartz  2.65
dgls Kaolinite 2.6
=Ll Illite 2.8
sk e se Montmorillonite  2.65 —2.80
glla Halloysite 2-2.55
el jlols Potassium feldspar 2.57
PO U T Chlorite 2.62-2.76
o5 Biotite 2.6-2.9
s Muscovite 2.8-3.2
b o ee Homblende 2.76-3.1
g Limonite 3.6-4.0
e Olivine 3.27-3.37
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v 4 & T [AN]
SIS wloyl et
S o ot G, el i
— 4 4.75
== 6 3.350
= E 8 2.360
- 10 2.00
I . 16 1.180
-u 20 0.850
-E 30 0.600
= E 40 0.425
!&ﬁ 50 0.300
60 0.250
80 0.180
100 0.150
140 0.106
170 0.088
200 0.075
270 0.053
Ol s sisio olSiuls ‘ ‘ Sha SilSe ‘ ‘ 45
o, 4t & 57T [ZAN]
SIS swloyl 355
S e, susle
(V) I o jlad (V) I ks SR 6 suile aw)s 1
™) (5 @) (5 3, 2e,2)
10 2.00 0 0 100.00
16 1.180 9.90 2.20 97.80
30 0.600 24.66 5.48 92.32
40 0.425 17.60 3.91 88.41
60 0.250 23.90 5.31 83.10
100 0.150 35.10 7.80 75.30
200 0.075 59.85 13.30 62.00
Pan - 278.99 62.00 0
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o low lyow 33 odile g y> S9 ok w0 39 o odilo g >
Clogw SI9F W0 y9
# SN (er) < 5, () <3 (2r) I » 35
4 4.75 0 0 0 100
10 2.00 40 5.5 55 94.5
20 0.85 60 823 13.73 86.27
40 0.425 89 12.2 25.93 74.07
60 0.250 140 19.2 45.13 54.87
80 0.180 122 16.73 61.86 38.14
100 0.150 210 288 90.66 9.34
200 075 56 7.7 98.36 1.64
o - 12 1.64 100 0
729 gr 100 %
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(“¢) 242 2.50 2.55 2.60 2.65 2.70 2.75 2.80
16 0.01510  0.01505  0.01481  0.01457  0.01435  0.01414  0.01394  0.01374
17 001511  0.01486  0.01462 001439 001417 0.01396 0.01376  0.01356
18 001492  0.01467  0.01443 001421 001399  0.01378  0.01359  0.01339
19 001474  0.01449  0.01425 001403  0.01382  0.01361  0.01342  0.01323
20 0.01456  0.01431  0.01408 001386  0.01365  0.01344  0.01325  0.01307
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22 0.01421 0.01397 0.01374 0.01353 0.01332 0.01312 0.01294 0.01276
23 0.01404 0.01381 0.01358 0.01337 0.01317 0.01297 0.01279 0.01261
24 0.01388  0.01365 0.01342 001321  0.01301  0.01282  0.01264  0.01246
25 0.01372  0.01349  0.01327  0.01306  0.01286  0.01267 0.01249  0.01232
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Time Hydrometer reading Temperature Corrected distance Grain size

(min) (gramy/liter) (°C) of fall {cmiy) (mm) % Finer by weight
1 40.0 22.5 8.90 0.0396 82.2
2 34.0 22.5 9.21 0.0285 68.8
3 32.0 22.0 9.96 0.0243 64.2
4 30.0 22.0 10.29 0.0214 RO.7
g 270 22.0 10.96 0.0166 53.1
156 26.0 215 11.17 0.016 48.4
30 23.0 215 11.45 0.0083 43.9
60 21.0 215 11.96 0.0060 39.6
240 170 20.0 12.45 0.0031 30.0
900 14.0 19.0 13.10 0.0017 22.9
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ASTM 152 H scale, graduated to read in grams per liter (g/L) of
suspension and has a range of -5 to +60g/L in 1g/L divisions at 68°F
(20°C).

ASTM 151 H scale, graduated to read specific gravity with a range
of 0.995 to 1.038 in 0.001 divisions at 68°F (20°C).
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‘File no. 2931 Job name: Factory outlet Sample location: TP-7@ 14 ft Date: 1/14/99
Specific gravity: 2.65 Soil washed on sieve? Yes If yes, sieve no. 40 Percent finer: 18.2
Hydrometer readi 152H Calculation of particle size
Actual |Hydrometer| Corrected Gg % Finer Adjusted Correction | Effective Particle
Elapsed |hydrometer| composite | reading | correction, | r ini P t  Memperature factor depth diameter,
time, min reading | correction (R) Eq. (4.3) | in solution finer °C Eq.(46) | Eq.(4.7) mm,
(Ry) (R.) R=R,-R, (a) [Eg. (4.4)] | (see note 2) (K) &€) Eq. (4.5)
0.5 - 29 5 24 1.0 48.3 8.8 20 0.0136 11.6 0.066
1 28 5 23 1.0 46.3 8.4 20 0.0136 11.7 0.047
2 27 5 22 1.0 44.3 8.1 20 0.0136 11.9 0.033
5 23 5 18 1.0 36.2 6.6 20 0.0136 12.6 0.022
15 21 5 16 1.0 32.2 5.8 20 0.0136 12.9 0.013
30 20 5 15 1.0 30.2 5.5 20 0.0136 13.0 0.0090
60 17 5 12 1.0 24.1 4.4 20 0.0136 13.5 0.0065
250 14 5 9 1.0 18.1 3.3 20 0.0136 14.0 0.0032
1440 12 5 T 1.0 14.1 2.6 20 0.0136 14.3 0.0014
End of test:
Mass of evaporating dish (M;): 108.2 g Mass of evaporating dish plus dry material (My): 162.9g
Mass of dry material (M3) = My — M = 54.7 Dry soil (M,) =M3—-5.0g=54.7-5.0=49.7¢g
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