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Reproducibility of Liquid Limit
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Fig. 1 Grain size distribution curves.
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“Tab. 1 Soil claésification.

Passing 744 Liquid Plastic Plasticity AASHO Group

Group
Sample No. Sieve (%) Limit Limit Index Classification Index
1° 82 50.7 19.5 31.2 A-7-6 18
2° 80 109.3 49.8 59.5 A-7-5 20
3° 70 69.1 41.1 28.0 A-7-5 17
4° 66 81.9 36.3 45.6 A-7-5 17
5° 93 63.8 36.8 27.0 A-7-5 19
Tab. 2 Liquid limit determinations.
Sample No. Operator Sbmple No. Operator
1 2 3 4 5 1 2 3 4 5,
1° 52.1 52.8 52.9 48.4 52.1 Mean 69.1 68.8 71.3 68.8 66.8 69.0
51.7 51.6 50.2 47.4 50.6 Min. 57.3 69.0 70.7 69.3 67.2 68.6
52.2 52.0 49.8 48.0 51.8 68.5 70.6 70.8 57.3 69.4
Max. 53.2 52.1 52.7 51.5 48.4 50.2 67.0 71.6 70.3 64.2 68.0
Mean 50.7 50.6 51.1 50.3 48.6 51.0 4° 81.7 89.2 80.6 81.5 84.7
Min. 47.2 53.2 50.5 51.0 47.6 50.7 83.3 79.3 81.4 77.8 84.5
51.6 51.7 49.8 47.2 50.4 81.3 87.0 74.6 76.8 83.7
53.0 50.6 50.7 47.5 50.7 Max. 89.2 82.2 87.7 79.9 76.7 84.3
2° 119.0 119.8 108.1 109.1 114.0 Mean 81.9 83.9 82.1 79.8 76.5 84.8
117.0 114.2 111.0 109.7 108.7 Min. 74.5 87.0 87.2 74.5 76.2 84.7
112.6 116.0 109.1 104.6 107.6 85.3 88.3 76.4 79.2 83.1
Max. 119.8 114.3 113.1 104.6 103.1 111.0 84.1 79.2 80.5 80.6 83.3
Mean 109.3 111.3 108.3 105.4 99.6 113.9 5° 62.2 69.8 63.1 60.6 66.5
Min. 97.5 105.1 108.6 105.8 102.7 112.7 63.7 66.5 63.4 60.8 67.7
109.6 107.3 102.1 97.5 112.8 63.5 68.7 61.8 62.0 64.2
99.0 115.9 107.0 104.4 108.1 Max. 69.8 62.6 64.7 62.5 61.0 64.9
3° 68.9 72.1 70.4 65.2 71.2 Mean 63.8 64.0 63.6 62.4 60.7 64.6
68.8 72.2 66.9 67.6 69.8 Min. 59.8 62.2 69.4 59.8 59.9 66.0
71.0 71.6 68.2 67.9 69.0 65.2 69.8 61.9 60.7 -63.2
Max. 72.2 71.5 70.5 68.6 67.4 69.5 65.7 66.6 63.6 59.8 61.6

Tab. 3 Analysis of variance.

Degrees of

Source of variation Freedom Mean Square Average Mean Square
13 (*f. * )2 s
_ Y - (X — x..
Between operators..... k *1* e E{d) = 02+n(o? + 0)
“ k—1
Within................ (n—1)k u = %}?(xij~ £i)® E{u2}=02
(35 (n—1)k
k n k
* =G-1)1Na’ , XZ=n13azy; , andZ.=k13 x.
i=1 i=1 i=1

** Numbers in brackets are calcuated values.
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Tab. 4 “F’ values.
Sample Liquid 2
No. Limit(Avg.) “a u? F
1° 50.7 21.35 0.647 33.0%
2° 109.3 87.75 21.66 4.1%
3° 69.1 21.52 1.36 15.8%
4° 81.9 87.70 6.72 13.1*
5° 63.8 51.13 2.64 19.4*

*#Significant at the 1 percent level.

(4, 35, 0.01)=3.87 /b, £TOFLLIKELT
BEKE0.OITL DR Ho OREIX BETHBCT L
MELPERB,

F (& R AFSEE OBf% (Tab. 4 ) 5
TSRS EHER 2 & IR A E(E & 0BIfR (Fig.
2 BR) 2T A LEREWVERAZRAC & BT &
3. bbb, WERRO EEIENEEUKIZES
b5 3D L, EFH Ho HBETH % Agerkidsgme
3. LD EiF, BERAO LR LI OFREDZ
USDBEHBLT2RVIEBELUEOHRANEELTHLC LR
BHRLTCWA D EBbh3.

»HBE, HBIT, »HRMEEVRE LIz R FE
WKRUT, EOREDNT Y *2RAATEMIZITIE
725120 & D ERN S EICR UTE, IREERAD
BOTIREDKRERENTVF2RIALRETHS LD

7_
al—
51—
§ o)
54
a
e 3
.
& N (o]
11— ¢ ?
ottt e

30 40 50 60 70 8 90 100 110 120 130

Liquid Limit
Fig. 2 Operator standard deviation versus
liquid limit (Avg).


sokyu


BIRRF R R S

B3E

BAPHEETH A5, ThidAERR LB 240{EDH]
EHEOHFORAEER/MEOERZRTEFE T & 3.

1.
iz & Z1X (Tab. 2 ), KR AXEES0.7% DR
Bl 1° I8 TENIL 6 %iT T Sz oici L, 109.3

%D 2° 1IN TIE22.3%IT b 12 5. 2.

= S

3.

KR ROFERE 2R T 2 cnic 5 EOBRLAHE 4
fBxh, 5BORBKEVBOBOORELIC>EXTNT

h 8 EORIEMEZ B, 5.
TR R D ) B UMIXBAR O LR & Hic BT 3
oL, BRERIZEASELLZY. 22T, BE
PRADS ERT 21N Z OFREMII BT 2R ) Z UKD

BT 2 EBLTENEBbh 3,

N 5 8.

HE L U TARERICBIMU BT HEERE  FHik 9.
Zifg H-THRR), NKEE -2z bw Jo 43

—), EAEER @& KEER), fiA—5 @& - 8l 10.
EGTE), MATF— 2B HEM L. aLFEA E-

SEE) FEO¥EPAEL, BIBBHELUTE 128 11.

ETHHOHETECBHEALETET.
Summary

Z £ X B

Ballard, G. E. H., and Weeks, W. F.: Mate-
rials Research & Standards 3 (9) : 726—729,
1963

TETPXFREWETRESR « THEERE 1964
TET®R, BRE p. 77

LS - LR 7 Q) :44—47, 1959
6155 < EBRGTEEH#E 1 1955 HEEAE, HIE
p. 233

Liu, T. K., and Thornburn, T. M. : Highw.
Res. Rec. 63 : 22—30, 1964

A=« - & EEE 3 (12) : 22—27, 1955
INMEIER ¢ BETARFRREHHEES © 195196,
1969

Shook J. F., and Fang, H. Y. : HRB Highw.
Res. Abs. 31 (9) : 26—28, 1961
PHHE—ER, RES= @ TAR¥ERFE
1953

Winslow, J. D.,, and Gates, G. R.: Matetials
Research & Standards 3 (3) : 205—210, 1963
TENRES: BIE FETHy v Koo L wmE:
69—72, 1966

38 (D :9—14,

To investigate the reproducibility of the liquid limit, five natural soils were prepared
and five operators determined eight liquid limits for each soil, respectively.

The repeatability of the liquid limit becomes poorer with the increase of the limit,
while its reproducibility is scarcely changed, so it seems reasonable to expect the
reproducibility of the liquid limit to disappear in the poor repeatability as the limit

increases.’



