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Studies of the Soil Resistance to Penetration in the Inland Sea—I.
A New Designed Penetrometer

Atsushi FURUKAWA

In many ecological studies of the burrowing fauna and the problems of dredge fisheries the
quantitative information of hardness or depth of the marire soil in shallow waters is required.

The present author designed a new penctrometer for this purpose, taking into consideration
(i) low cost, (ii) simplicity of operation, (iii) rapidity in measurement regardless of sea depth

and (iv) Applicability undto tough field conditions. ]
Fig. 1 shows the structural details of the new designed penetrometer. It may be divided into 3

parts as follows : the penetrative portion, slider or depth-measuring-portion and holding portion.
The apparatus is 7.4ke. in weight (5.5kg. in water), and about 127 cm. long.

The results of the hardness measurements are shown in Table 1. A tendency of considerable
dispersion of values of penetration is seen wheie the penetrating value is as shallow as about 30
cm., but in the range from 40 cm. to 80 cm. the replication error at one station is very small.

Falling sreal in weter range of 10—<0m. depth was to be almost constant in 1,62 m. /sec.
as shown in Fig. 2, so the values of penetration can be observed directly compared.
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C—H MBS 5Bom., EEE 2cm. D& tube 2oL Tl B, 4 |
o tube TR OflimEd, FHAE (gauge pole) ZAEMIEK b
Fool THE LAV Z 5T 5 d DB Thb, :
FEI4&E tube OWANCHI S BEN S 5o Hohid, messenger Penetrative E
&y spring stopper &I O rod AED T Bo Lk, - portion 3
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Table 1. Summary of data from Hiuchi Nada.
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Depth of Time (sec.) Penetration value No. of Measure limit
Station water replica-
(m.) Mean Range Mean Range tion. Upper Lower
cm. cm. cm. cm,
1 37.0 .| 22.7 22.6~22.8 23> 2 69 23
2 41.0 23.5 23.2~23.8 23> 3 ” "
3. 31.5 17.0 16.3~18.0 | . 34 23~45 5 ” I
4 25.0 | 13.3 | 13.2~13.4 | 45 43~50 3 ” "
5 19.0 10.3 10.2~10.4 47 44~ 5% 5 ” ”
6 22,0 12.2 12.0~12.4 51 45~ 56 ” ” V
7 23.0 13.1 13.0~13.2 47 43~53 4 ” ”
8 26.0 14.1 13.8~14.4 48 48 3 1 1
9 32.0 17.6 17.4~18.0 47 43~51 5 ” ”
10 22.0 11.6 11.0~12.6 45 45~ 46 4 ” ”
11 31.0 | 16.3 | 16.2~16.6 54 50~57. 5 " "
12 26.0 14.0 13.8~14.6 57 55~59 " ” ”
13 25.0 13.1 13.0~13.4 65 64~ 67 ” ” 1
14 23.0 12.7 12.6~12.8 58 . B7~61 ” " ”
15 23.0 12.7 12.4~13.2 55 54~ 57 7 " ”
16 23.5 12.6 12.0~13.2 62 59~ 64 " " ”
17 21.0 11.2 11.0~11.2 66 64~68 ” ” ”
18 21.5 11.0 10.8~11.4 64 €2~67 ” ” "
19 21.0 11.4 11.2~11.6 68 65~ 69 " ” ”
20 —_— 11.9 11.8~12.0 68 64~ 69 ” ” ”
21 29.0 15.8 15.8 75 72~T77 1" 80 34
22 27.0 14.8 14.6~15.0 79 74~ 84 ” 87 41
23 22.0 13.5 | 13.0~18.8 75 74~76 ” ” "
24 24.0 13.2 13.0~13.2 63 €60~65 ” ” ”
25 23.0 | 12.3 | iz.2~12.6 62 59~66 ” e /
26 22.0 12.0 11.8~12.3 59 58~61 ” ” ”
27 22.5 11.6 11.2~12.2 58 58~ 59 3 69 23
28 21.0 11.0 10.8~11.0 64 63~66 5 ” ”
29 25.0 12.8 12.4~13.4 75 71~76 ” 80 34
30 26.0 13.5 13.0~13.8 70 67~74 ” ” ”
31 14.0 7.2 7.2~ 7.4 53 51~ 56 ” ” ”
32 20.0 10. 4 10.2~10.4 58 55~61 ” ” ”
33 21.0 11.2 11.0~11.8 54 52~ 56 " " ”
34 22.5 11.5 11.3~11.8 53 50~56 ” ” ”
35 24.90 12.5 12.4~12.8 50 46~53 " ” ”
36 18.0 9.3 9.0~ 9.6 44 41~46 ” ” "
37 38.5 20.2 20.0~20.4 30> 4 76 . 30
38 23.0 13.0 12.0~14.0 30> 2 " 1
A 24.0 13.0 12.8+13.2 73 69~75 5 80 34
B 22.5 11.4 11.2~11.6 43 39~44 7 76 30
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Fig. 2. Relation between the depth (m.) ¥EERL OBk BlET 20T, EESY OB B o —iGH:
of water and the time (sec.) to attain #iEMET2EHTH A 5 L, NERALOH, CEHE OSE
the penetrometer on the sea bottom. POLIEELETHS ) o iSO RICES, HEREE

Jr penetrometer REL, zﬁﬁﬁ}ﬁpﬂﬁ@%fﬁ@ LRI ROE D Thote
i) penetrometer OEHEAXZEHT 7.4kg., KT 5.5kg., EH 127 cm. , M MHBICHEE 4 cm.
i) FBHBE (P.V) 30 cm. RREE ORI M HEgiEcs BRI b5 o -

iii) 7kZE 40m. » 5 ldm. ZOEFEC penetratxon value 2 LT 80~40 cm. T, JAlEisErai 10
cm. BETEH,

iv) ZkBR L THEE X BRI, ERMCITAMEBIITH D T OMEEI KA 1.62m. /sec. m@;oy‘:o
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