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Measurement of Liquid and Plastic Limits by
Fall Cone Test (Part 2)

by Teruyuki Suzuki

In this paper, some results of experimental studies on the method of simultaneous
determination of liquid and plastic limits by the fall cone test are described. Through
several studies on measuring liquid limits only by the fall cone test, it is known that
plastic limits can also be measured simultaneously by the same test used for liquid
limits using improved technique.

This new method is based on the following two assumptions; that the relationship
between water content and penetration of the cone can be shown by a straight line
on a log scale within a certain range of water content, and that the penetration of
the cone at liquid and plastic limits is always constant regardless of soil property and

method of sample preparation. The purpose of this paper is to confirm experimentally
that these two assumptions are correct.
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Table 1. List of prepared sample

prr (mm) ppr (mm)
REMA l(ﬂ;)i (1;01) 100gr = — v~ [200gr = — v 100gr:1—:/-|\—200gr3—‘/
L 2! 64.0 36.4 9.8 13.9 1.40 1.90
W (1) 158.0 108.7 115 155 0.91 1.45
O (2 61.5 28.3 8.9 11.9 1.55 2.10
big % 7.2 421 9.8 12.9 094 | 1.50
# 1 94.8 49.8 10.6 126 1.00 1.84
Fe Gl 43.1 19.4 9.6 12.8 1.02 1.69
T Bl 83.8 57.1 9.6 135 1.20 1.64
N ) 46.5 23.0 8.7 11.8 1.06 1.60
B E @ 92.6 55.1 9.2 12.9 1.21 1.65
B T (2 64.3 37.0 9.1 12.4 147 1.61
T ® Al 76.4 39.5 135 18.2 1.00 1.44
% il 63.1 39.2 10.2 135 | 1.35 2.05
B (1) 64.8 35.0 8.8 12.0 1.36 1.95
it & Hh(2) 425 24.6 8.3 11.1 1.40 1.89
& 3 68.8 39.1 9.5 13.8 1.02 1.47
AN R 37.3 14.3 8.1 10.9 1.15 1.50
2l ¥ 63.0 35.4 9.4 13.0 1.17 1.70
¥ % () 64.2 23.2 10.4 14.1 1.00 1.60
#F E (2 57.8 35.2 9.3 126 1.05 1.51
# FE (3 ! 736 . 42.8 91 12.6 1.14 1.60
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Table 2. Penetration value at liquid and Plastic limits (1)

(gr) (mm) (mm)
= 100 9.67 121 9.5
brr
200 13.10 11.9 13.0
3 100 1.16 15.0 1.1
brr
200 1.69 BET 1.6
x® 3 KEAAE (2
Table 3. Penetration value at liquid and plastic limits (2)
R B OE ToVERE | g s om | ENEAR
(gr)
100 18.3 10.5
prr 200 13.5 14.6
300 12.9 17.6
de #35)
100 43.8 1.1
brL 200 46.2 18
300 43.0 2.3
L 100 16.7 9.6
prr
300 12.6 1w
# AR
, 100 34.0 1.0
prr
300 B30.5 2.0
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Table 4. Relationship between Q and p

Qi/Qi pilpi v Qi/Qi
200/100 1.36 1.41
i3 M 300/100 1.79 1.73
300/200 1.32 1.22
200/100 1.52 1.41
iz} i 300/100 1.90 1.73
300/200 1.25 1.22
pilti = A Q4/Q; (2)
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Table 5. Difference of measured value between the fall cone
test and the conventional one
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Fig. 1. Distribution of prz and prr. Fig. 2. Relationship between wzz and wpz (1).



74— - VXD EEBERRAONE (52 W) 145

1001 60r
» 100 9" cone .
90r —~50} /
200 9 cone i /.

’?80 | g ;U 0
S ‘o L
O g
z //

70+ i "

p 30 ; i
2 ot %
7 20k g
g Wcp=1-14Wp — 4.6
S0r 10 i ; A 3 ;
: 10 20 30 40 50 60
/ \ WCL=0~89 WLL+7"' Wpy ()
Vb 4 wpr & wee OB (1)
Fig. 4. Relationship between wpz
30 " 1 L 1 1 1 J and wep (1)
30 40 50 60 70 80 90 100

WLL ('/-) 60
3 wrr & wpr OBR (2)

Fig. 3. Relationship between wzz and wpez (2).
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