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Introduction

The sampling work must be performed at first in the soil survey
of the construction site for bridge, gate, weir,‘ harbor and also
buildings to collect the data of soil.

It has made a progress with improvement and development of sampling
machines such as thin-walled sampler, stationary piston sampler and
denison sampler etc. As the result, we can use the suitable samplexr
for the characteristics of soil and the purpose of survey. However,
it is quite difficult to obtain the continuous and undisturbed sample
from the poor ground to the fairly hard ground such as the diluvial
deposit including sandy soil or soft rock. Such work is deemed
difficult to perform with the conventional sampling machines.

With a view to being possible to obtain the continuous and un-
disturbed sample of all kinds of soil stratum, Foundation Engineering
Section of the Public Works Research Institut.e bégan to develop a
new sampling method and completed a Special Foil Sampler with rotary
drilling rig in 1966.

This sampler was us‘ed. in various kind; of .s,oilv and as a result of
examining its applicability, improvement was made repeatedly in its.
sampling method. N ‘

In September 1973, the remodelled type of Special Fqii Sampler
was produced, taking into consideration all the results of practlical
use. It is capable of obtaining samplt_a, larger in: its diameter than
that of No. 1 machine. .

Shown hereunder are the outlines of the Special Foil Sampler

and the records of its practical applications.
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Importance of Sampling

It is a well-known fact that in designing structures, the soil must
first be surveyed to make clear the properties of the soil at the con-
struction site.

Sampling is a basic work of soil survey‘,‘rand the accuracy ‘a:nd
reliability of the soil survey are dependent greatly on quality of the
sampling method. The samples are subjected to various tests to
ascertain strength characteristics, physical properties and deformable
characteristics of soil. The disturbance in samples has a great gffects
on these characteristics.

Accordingly, in order to grasp the correct properties of‘soil and
soil 1ayers, samples must be taken in a manner to represent the true
formation of soil. This makes it possible to observe the true conditions
of soil.r

As‘r‘nen'trioned above, to obtain the c_qnt_inu_ous ar?ld‘ und_isrturbed

sample 'i-srthe most significant and important matter in sampling.

Principlesf'of- Special Foil Sampler

Wit:h the conventional foil sampler, it is possible to take clay.
sample continuously for 10 - 20 m by one stroke of pushing.  However,
as the foil sampler has about 20 pieces of foil tape, the exterpal dia-
meter of the sampler is required to be larger than that of the other
samplers. This means a difficulty in pushing process where the soil
is comparatively hard, for instance clay having N value higher than 5.
Therefore, a rotary type boring method must be used in order to make

easier the pushing process to soil.




Thus, Special Foil Sampler is a combination of a foil sampler and -

a Totary-type boring system.

Fig. 1 shows a diagram on the head of samplér. It consists “of

two parts: outer system of the rotary tube and inner system of ‘the

sampler tube. The béaring makes the outér tube not to transmit its

rotation to the inner tube. The point of the outer tube is fittéd™ with

the drilling bit and the;'point'df the inner tube is fitted with a cutting

edge. The tip of the cutting
édge is prot'ruded'doivnw‘ér'd' from
that of the drilling bit. The
length of protrusion is change-
able according to the hardness of
soil. A foil magazine containing
foil tapes, 12 mm wide, 0.1 mm
thick, is housed in the ‘sampler"
head. Another énd of the foii‘
tape is fitted to the piston which
is fixed on the ground by a link
rod.’

When the outer tube is rotated
with water fed, the soil facing the
drilling bit is drilled. The sampler
tube is pushed into the soil, then,
the sample of soil are wrapped

successively in the foil tape,

Lizk Rod (fixed to piston)

Sampler Tuobe

-2 Rotary Tube

Mud Flow|
N

S—Sample -

~f

RN T

§ £ Foil Magarine

NS

}— Drilling Bit

NN

X

A}

L Cutting Edge
Fig. § Magram of the Head of Spéciad Foil Sampler
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The foil tape works to.avoid the resistance between the sample

and the inside of the sampler tube, and also to prevent deformation of

. -';sample caused by 1ts own weight. This makes possible the continuous

and unchsturbed sampllng that’ represent the true soil formation.

Mechanism of Special Foil Sampler

Table 1 shows the comparison of two Spec1al F011 Samplers.
The diametexr of the sample taken by remodelled type of Specml Foil

Sampler is as large as 93.2 mm, and th1s sampler serves the pushing

and pulling force more than the or1g1nal type

Given hereunder 1s a brief descr1pt1on of the constructlon of the

remodelled type Specml Foil Sampler No. 1 sampler is of the same

constructlon

(1 ) Sampler Head

It cons1sts of the follomng parts
“ i (a) Port1on of f01l tape wh1c}1 works to remove the fr1ct1on
between. the sample and the sampler tube and makes 1t pos-—

sible to obtam the continuous and undlsturbed sample of

clay, »sand or soft rock (rig. 2).

(b) ) Rotary b1t whlch con51sts of mu1t1stage b1t us1ng metal tips

and makes the pushmg of the sampler tube easy by drilling

the soﬂ at 1ts pomt (Fig. 3).
{¢) The cutting edge is fitted at the point of the samplér tube
C: and pressed-.into the soil when the sampler tube is:pushed

(Fig. 4).
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Table 1 Comparison of Two Special Foil Samplers
. pi . No.1l Special No.2 Special
Ttems Specifications Foil Sampler Foil Sampler
Diameter of sample 64 mm 93.2 mm
Applicable depth of sampling 80 m 80 m
Length of sample ‘ 10 m for one 10 m for one
stroke stroke
Sampler ) .
Head Number of foil tape 12 pes. 24 pces.
Internal diameter of 64 mm 93.2 mm
sampler tube
External diameter of sampler 68 mm 101.6 mm
tube
Unit length of sampler tube 2.5 m 2.5 m
Internal diameter of rotary 127 mm 160 mm
- ‘tube
External diameter of rotary 140 mm 175 mm
tube )
Unit length of rotary tube 2.5 m 2.5 m
Motor 3-phase 200 V 3-phase 200 V
Driving Number of revolution From 27 rpm to From 16 rpm to
. 200 rpm, 8~step | 126 rpm, 9-step
Section variable speed variable speed
Revolution torque 75 kg.m 150 kg.m
g Pushing Max. pushing forqe 2% 5%
and Pulling| Pushing speed 0~ 0.3 m/min " | O ~ 0.3 m/min
i Section Max. pulling force 5 % 15 ¢
; Pulling speed ' 0~ 1.0 m/min 0 ~ 1.0 m/min
2 2
Muddy Waber Max. pressure 25}kg/Fmv 25 kg/cm
Pump volume 16 ~ 70 ¢/min 41 ~ 104 Ymin
é Winch Force 400 kg 1,350 kg
; Speed 30 m/min . 30 m/min
;

.
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(2)

The cutting edge is protruded from the point of the rotary
bit o prevent the occurrence of disturbance in sample by the
washing away or ioosening of soil at the sampler edge caused by
the muddy water gushing out from the bit.

The protruding length of the cutting edge differs according
to the properties of soil. The adequate length for each sort of
soil has been obiained through experiences in actual sampling,
and its length is largexr for the soft clayey or sandy soil and
smaller for hard soil like soft rock. For the intermixed thin
layers in which hardness is varied, the protruding length should .

accordingly be Ehanged. For such requirement, the springs are

inserted between the outer and inner systems to make the protrud-

ing length changeable.

Driving Section

This is a device to rotate the rotéryi tube which constitutes
the outer system.

The number of rotation that suits the soil formation can be
chosen from the 9-step variable speed of 16 - 126 r.p.m.

The records of sampling by No. 1 Sampler indicate the
adequate number of rotation for each kind of soil as shown in

Table 2.
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(3)

(4)

(5)

Table 2. Soil Conditions and Number of Rotation
Soil Conditions .
Rotation
N value of N value of (r.p.m.)
sandy soil clayey soil
0 - 15 0- 4 27 - 60
15 - 49 5.-24 27 - 100
Over 50 Over 25 67 - 133.
Soft rock 67 - 200

Pushing and Pulling Section

This section provides the sampler tube with a pushing force
and let the cutting edge protruding from the point of the bit to be
pressed into soil{ and also provides a force to pul} up the inner
and quter tubes -- so éonstructed that it bites perfecti_y into the
grouﬁd énd a péwérful pulling force is provided tr;king into coﬁ—

siderafion the friction between the outer tube and soil.

Mast: (Fig. 5)

T}his is ne:cevssa4ry to connect and to disconnect each sampler
tube or each rotary tube and to give tension to the link rod which
fixes the piston. - It is so constructed as to lay it down horizontally

for the convenience of carrying.

Muddy Water Circulation Device
This is’a device to circulate muddy water for the discharge
of slime out from the rotary bit, cooling of the bit and for pre—

vention breaking of the bore hole wall. Fig. 6 shows the swivel




fitted to the upper end of the outer tube. As for the circulating

route of the muddy water, refer to Fig. 1 in which it is indicated

by arrows.

(6) Electric Section
‘Rotary foil sampler uses a motor as its mbving power for
the simplification of mechanism and for the ease of "o'perai_:ion.
Power source is AC 200 - 220 V, 50 cycles, Max 147.3 A.

And when the generator is used, the quantity of power is 40 KW.

L

(7) Truck (Fig.5)

All the equip-

ments are mounted

on the truck .

2.45 m wide and

'3.9mlong. The

truck is equipped
with tires and can

be moved within a

short distance..

. ..For.a long distance . .

-transport a trailer -

is used.

_J Mary Tube
B ~—J Sampler Tube

Fig. 6 Water Swivel
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Sampling Records

Since 1966 when No. 1 sampler was completed, sampling has
been executed at various kinds of soil, about 1,200 m of total length.

Table 3 shows the records of sampling, and the typical boringr
log is shown collectively at the end of the pamphlet.

As regards the remodelled sampler, we have a plan to apply the
actual soil. But there are no record of actual sampling as all the
parts were completed in 1973. .

In the present schedule sampling will be coﬁdu‘cted at two places S

as shown in Table 4.

Postscript

We have made an introduction briefly about the Special Foil
Sémplei‘ develope;d by the Public Works Research Institute.

Through the execution of vari;);ls experimental samplings by No. 1
sampler and after repetition of remodelling, we have made possible
the continuous and undisturbed sampling for sandy, clayey soil and

soft rock.
i

However, in view of the insufficié‘nt thrust and the need of a hd
larger diameter against the gravel of its diameter 50mm, we staii‘t_ed
to make a remodelled sampler in 1972 and comp}eted it in ,Septéml;er,
1973.
Now, we are desirous of remodelling it further to suit the
practical use by ascertaining its applicability to varied properties-

of soil through repetition of sampling by use of the remodelled

machine.
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- Table 3. List of Sampling by Rotary Foil Machine No. 1
Sampling Core
Place Depth Soil Coudition X value Samplir(x; Remarks
(m) Ratio (%)
Taisho-ku, Osaka City, Osaka-fu (No. 1) 45.6 Alternate layers of silt and 6~15 85-97 Umeda stratum, Tenma
{Mouth of Kizu River) A * clay stratva
PR ) - Intermixed Iayers of- silty ¢lay,
( " ) (No. 2) 40.5 ciay containing fine sand, and 0-98
clay
Intermixed layers of sandy silt, - - Shitamachi formation,
Edogava-ku, Tokyo-to (Wo. 1) 52.7 clayey silt, silt and sand 2-50 78~100 Tokyo stratum in the
B - - _upper_part
o RN "Intermixed ‘layers of sandy silt, - SR
" (No. 2) 55.0 silt and sand 2~50 66~100 "
Chiba City, Chiba Prefecture . 3 . . Alternate layers of fine sand 0% N
(Precincts of Public Works® (No:"1). 50.0 and medium sand 10-70 0-95 Narita stratum
Research Institute)
" . |
( " ) (No. 2) |- 15.0 " " " "
"
( " ) (No. 3)| s0.0 . " ) " 55~100 "
Puttsu City, Chiba Prefecture 50.6 ﬁ;e:ﬁ:e layers of medium sand | 54 55 | 5,100 "
Niigata City, Niigata Prefectire (No. 1) | ' 30.7° ‘Zﬁﬁii’;"‘:ﬁ;&"y exs of fine and 5~50 38~93 Dune sand
" : (No. 2) 32.6 " " 90~96 "
Funabashi City, Chiba Prefecture 80,2 | Imtermixed layers of fime, " 80~100 | Narita stratum
’ : medium sand, and silty loam
Sekaide City, Kegava Prefecture go.3 |-Alternate layers of samd com- " .\ oin [ rriico | mitoyo stratus
! * ta1n1ng gravel and silty clay ¥
Kitagami-cho, Mono-gun Intermixed layers of clay, fine - -
Miyagi Prefecture (¥o. 1) 80.1 sand and silty clay 2-50 23-99
" (No. 2) 80.3 " to2~45 41~100
" B {No. 2 redrilling) 30.0 " 2~12 17-97
Kohoku~cho, Mono-gun, ; v - ) s " 1o i
Miyagi Prefecture (No. 3) 77.5 2~12 43~100
Nakamaru-cho, Itabashi-ku, Tokyo-to . .. ..l-.,. .. | Intermixed layers, of sxlt -sandy -
(Tokyo Expressway (No. '2) 25.0° silt, sand and gravel 100
Public Corporat;mn No. 5 11ne)
N " .. B . L i
( w T ) LT “(No. 7) | 2615 = - 100
( . ) (No.10) | 27.0 " - 1100
( . ) (No.15) | 35.0 " 100
Fujioka-cho, Shimotsuge—gun,-. .- .~ "~ < - | Intermixed layers of fine, < X
Tochigi Prefecture (No. &) 18.15 medium sand and silt 8~50 100
{Watarase Control Pond)
" : LIPS P -] Alteraate.layers of dy si s ae | fanay
( . ) 7 (Mo By |isi2 | Alteraste layers of sandy silt ~38 | “78~100
J Alt te 1 f fi d
( . ) (No. ©) 15.95 ande:xluite ayers of fine san 3-a4 79-100
" Intermixed layers of fime, .
( " ) (No. D) | 19.25 | o g im sand and silt 450 100
( . k y : (No.E)| 25.95 |- : eite S 3~50 -{7'81~100
( O Tl il e T R )
Yashio-cho, Minami-Saitama-gun, Intermixed layers of 511t con~
Saitama Prefecture (No. 1) 42,0 taining sand, silt and fine sa.nrl
(Tokyo Expressway Public Corporation containing:§ilt’ - .
No. 6 line)
Near Ohi Steam-power plant, Intermixed layers of silt, sand -
Shinagawa-ku, Tokyo-to (No. 1) 45.0 and gravel 0-100
" {No. 2) 38.5 " 5~100
Table 4. List of Sampling by New Rotary Foil Machine
Sampling Core
Place Dt(ap;h Soil Condition N value Sampling Remarks
o Ratio (%)
Sorami~cho, Minato-ku, Nagoya City, Alternate layers of fine sand
Aichi Prefecture 80 and clay 10~50 90~100
(Kinjo Pier in Nagoya Port)
Ukishima-cho, Kawasaki City, Alternate layers of fine sand - "
Kanagawa Prefecture 50 and elay 2-9 82~100
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Title:

Location:

Geological Survey of Kizugawa Bridge Foundation
Nanbajima-cho, Taisho-ku, Osaka City, Osaka-fu

(Mouth of Kiz:

Boring Number: No. 1

u River)

Ground level:
Groundwater level:
Period:

O.P + 3.36m

Jun., 1968 ,

Grading .
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Title:

Location:

Geological survey at area of Komatsugawa, Tokyo

Expressway Public Corporation
Nishi- Komatsugawa, Edogawa-ku, Tokyo

Boring Number: No. 2

Ground level:

Groundwater level
Period: -

Feb. 19, 1969~Mar. 6, 1963

AP+0.107m

Seil condition Cond}tinns of operation
. Samp | usea cutting - | Excavating | Mud Number of | Muddy l::‘—;;%;rl‘:e;;;f
. ling edge - speed * sending | revolution | water . e
Scale | Depth Boring log | ratio N value L (aa) volurze pressure s:::::s
2 _ :
(m) | “(m) %1 10 20 30 40 Di (22) | (min/m) | (o/min) | (r.p.m).| (kefemd | 5™ | (iernpeer)
;
075 Banking
1.65 Begjem
54
0.5 1.060
48 27 S § | Ploas
1.0 1.065
10 -
L-:=uo 10
1461 s
15
Di = 66 20 Lo
35 40 § 38/946
1.5
204
L5 1,062 .
a8 27 § § |3
2.0 1:085 |
254
L5 1,084
48 27 { § 46
30 3030 2.0 Loz .
48 27 2.0 1088 3%,
35 = :
et L : 90 120 w40 27 207 | 1106 |4%g4e
40 1 $ 30 27 R ;
\ Di = 66 300 5 ¥ 26 1092 | 42,
48 40 :
20 20 2.0 1.082 3%,
45 - R i
4628 |- .0 25 40 2.0 1.090 | 3%g4¢
T L = 90 80
7 v
4825 § 30 40 20 1092 |.4%
. . 4
C\ 0i = 65 50 : : 946
501 5075 ¥ \\\
30 40 2.0 1.082 | %¥/046
55.00
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Title: Tokyo Bay geological survey Ground level T.P+1.06m
Location: Futtsu-cho, Futtsu City, Groundwater level
Chiba prefecture Period: Feb. 1, 1965- Mar. 11, 1968
Soil condition Conditions of operation
Samp ]  Used cutting |Excava]Mud [Number| Pushing | Muddy Tropertics of
ling edge ting_ sending{ of rev-| pressure water .
Scale | Depth Boring log ratio N value L (ua) speed | volume | olution pressure | Specific Viscodus
N . gravity spee
(m) (m) (%) 10 20 %040 Di (zm) (m“’n/l) (¢/min)l{r.p.m) {kg) (kg/cm?d Isecl 00ce)
N3ed

5 100 €00 2 35

§ § § §
10 133 800 5 110 40

L=70 5 5so 600 2

. | §
Di=64 8 | 70 | 80 | ao0 4 107 40

NZ50

? 300 2 38

§
6 50 67 600 4 07 40

(V] 67 4

§ § §
5 50 80 300 5 107 35
30 50 80 (00 5 tos 35
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Title: Geslogical Survey of Niigata ) Ground‘ level: T.P+4.6m
Higashi Port Groundwater level: G.L—1.75m :
Location: Niigata City, Niigata' Prefecture Period: Nov. , 1968~ Nov. | 1968
Boring Number: No: 2
Scale Seil Boring 1 ’ Grading formation N value Sampling ratio
- (m) oring fog - 50 (%) 10 °°20 30 40 * 50 (%)
Homogeneous medium
~coarse sand
5 ]
Coarse sand containing
many quartz grains
Medium~coarse sand
interposed with thin -
10 layer of fine sand f
E
32
2
= Medium-coarse-fine sand
15 - locally containing
E organic matters >
©
=
a v
Coarse sand >
204 '
Fine-medium sand locally
containing erganic
matters
i 25 -
Fine sand
30
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Title: Tokyo Bay Geological Survey No. 4 Ground leve!: T.P+2.087m
Location:  Hinode-cho, Funabashi City, Groundwater level: G.L—1.55m
Chiba prefecture Period: Oct., 1968
Sampling ratio
Scale Soil Boring log N value Sampling ratio Compressive strength
' %), (kg/em?d
(m) 030 4 0 50 100002 04 05 08 10
20 40 &0 80100 (%)
Finé sand !
[ o g
5 S and containing silt 14 ®
E Fine sand
= 80 %
104 2 - .
< *S_Wiwﬂ_nss;ll X
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20
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254
i g
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. T
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N i { /
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: Vi o1
404 Fine sand 100{%
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E
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p 12
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z
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2
P 97Y
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©)
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60 RN -
ca « 1001%
SR i
= ! 16
65+ o ©
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{
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100%
< 55
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- ~{ Silty, sandy loam (©) T 71
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Title: Geological Survey for Honshu- Shikoku Greungd level: T.P+4.33m :
Location: Sakaide City, Kagawa prefecture Groundwater level: G.L—2.5m
Period: Dec. 15, 1968~Feb. 27, 1963
Seil condition Conditions of operation
i P i f
i . Used cutting !;I_xca\-a- Mud Number| Fpushing Muddy m:::j;"w:-:; 3
- . A edge ing [ sending| of v :
Scale | Depth | Boring log{ ratio N value L (aa) speed ‘.Dln“::f z,u:iz: pressure :::::ure Specific | Viscous
" Di ( —) (min/ B N - gravity speed
(m) | (m) %) 50 0 20 30 40 L m)[@/min)j(rpm)]  (ke) (kg/em) (sec/500ec)
Medi
sand 75
9 200 £S5 1.07 28
4 . H H 3 .
N=15~25 L =125 45 67 400 2.5 1.08 32
| Di* 66
‘ b
'? -4
20 48
L =100 20 67 400 1.07 30
S s H H §
Di= 66 40 48 80 500 2 1.08 34
: NZl50
48
B
<5
L = 100 30 80 600 2 I.OSV 31
: § < ] 5 b § )
: 0i< 64 60 133 900 3 111 34
60 | . ' g .
!
i
1
i
L=70 20 67 700 2 1.06 31
i s 5 $ § } s 3
0i= 64 40 [ 60 | 80 | s00 3 108 | 35
!
! {
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Title: Geological survey at Bridge Pier No. 3 Kamaya
. Ground level: K. P+1.682m
Ohashi, Miyagi Prefecture
Loeati Kahoku-cho, M Mivagi Pref Groundwater level: G.L—3.00m
ocC 2 ahoku-cho, onoe- y
ation: u-c o-gun, Miyagi Prefecture Period: Feb., 1969

Boring Number:

No. 3

5.1 condition

Conditions of operation

) U:ed eutting |Excava{ Mud Number{. Pushing [Muddy wates] 2:.‘:{':{;-“;?:;‘
R i edge ting di . pressure
Scale | Depth | Boring log E;":};‘l'io N valve L (mn) |speed :z?u:ex :;,:;:; pressure SPEC_iﬁt Viscous
Di {=a) (min/ . gravity paads
(m) | (m) s0%] 10 20 30 4 ) (¢/min)|(r.p.m)] (kg) (kg/em? (seei966ez)
110 [Banking| Hand drilling
Bankin
327 - L =180 2.0
10 60 27
5] 5.35 Di = 66 3_50
L =150 15 2.5
1011028 Di < 66 || 3's 1074 | 8¥/9a5
=
.
oy
— 3.5
' == §
15 ] 3 L =130 10 4.0
ks
—~ § 70 27 EX0) .12 | 6294g
== Di = 65 15 2
207 o Slilt?' 4-55
L=y clay 5.0
Eos
=
25 -—‘%v
g
o
an
== L :130 10 5.0 :
204 —~ § 70 27 § 1152 | 8l/94¢
iSS Di = 65 15 10.0
==y
33.00 P
354 —
40 ] clay .
— L =130 10 4.0
— § 70 27 § 1.145 | 58/94¢
— Di =65 15 8.0
454 — t
48.05 —
Excavation
ravel |without Not used 70 27 40.0
sampling
L =140 6.0
10 70 27 1 1.152 | 58/94¢
Di = 65 13.0 .
clay L =130 | 10 5.0
§ 70 53 1.05C | 3946
Di = 65 i5 10.0
4.0
L =150 10
§ 70 | 53 5.9 1076 | Wo4s
Di = 65 20 5.0
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Title: Watarase Control Pond Geological Survéy (No. 1) .Gl"bl'md level: Y.P+15.920m

Location: - Fujioka-cho,- Shimotsuga-gun, Tochigi Prefecture Groundwater levek: G.L—2.34m .

Boring Number: No. E L : Period: Oct. 15,1970 —0ct.31, 1970
Seale | Elevation Depth Layer depth B;)‘rinvg“l-og Color tone | Soil condition Observation
(m) (m) _(m) (m) -

o Sand loosely formed, homogeneous grain size, contains
grass roots (roots of reed). Mixed with sxlt) mica at
: i 0.50~0.65m.

YP+ - - Brownish~ BRI -
13.880 2.04 2.04 gray Fine sand )
13580 2. 34 0:30 |Dart Sisist gy | Fine sand Contains humus -

12.980 294 0.60 Dark gray | Silt - Contains viscous humus
12.630 3.29 0.35 Darkbleish gy | Medium sand | Contains pumice
12.500 3.42 013 Brown Silt Humus
12310 361 0. 19 F—v—v—Brown Silt Humus. Medium sand between 3.42~3.47m
- | Dark bluish Sand Silt mterposed between 3.95~4.00m
11350 457 098 gray ‘Contains pumice
Dark Fine sand | Silty, contains grass roots
5 bluish mixéd with Alternate layers of silt and fine sand
10.470 5.45 0.88 gray silt Silt layer between 5.55~5.65m
9.980 5.94 0.49 Dask bloish gray | Sand Contains carbonized wood pes. around 15.85m
9.820 6.10 0.16 Blackishgray Fine Sand Humus layer interposed
Blackish Sand Bluish. Locally densed with pumice. .
8.970 695 0.85 Tay Mostly fine sand in the lower part.
8.890 7.03 0.08 --Blackishgray} Coarse sand Small-size gravel scattered.
7.970 7.95 0.92 |— —— Eg:;kls}l Silt Turns into fine sand in the lower part.
Bluish. 8.03~8.10m : silt mterposed
8.17~8.20m: sandy silt.
Blackish
6.020 9.90 1.95 gray Sand
104 5. 730 10.14 0.24 —— |Dark brown | Siit
5.490 10.43 029 v _v_ v IDark blown | Humus Pumice in large qt.
4.920 11.00 57 Vv Yf_Ll:,:'Sh Sil‘t- Loamy. Contains pumice R
4170 1L.75 075 |, v, v |Daxk grrg;;\'- Humus Silt containing pumice :
: - Dark B i Lo . .
| & /8 o | Browmsh iilt‘h l::;edd Pumice has turned- into clay Solidified.
3.270 i2.65 0.80 - Tay N P
a & & .
s A a | Milk-brown | Pumice Sand interposed locally in sinall qt.
1.970 -|. 1395 1.30 a8 o ol P i
1250 | 1as7 072 | Ta® o°[Milkeray |Pomice Solidified like tuff; Greenish:30cm in the lower part.
v v - Silt in the upper part. Gravel containing sand ;cauered
15 : Blackish. | Humus around 15.40m , i the lower part.
0.320 1560 093 P
’ 0.120 15.80 0.20 Dark brown|Fine sand mixed] _ . I
5 with silt Mixed with pumice ::
Gravel, max. slze, 120m/m
Spherical or seml sphencal shaped gravel
20-] Dark bluish , '
-4.580 2050 4.70 gray Sand gravel N
Spherical gravel,; max. size 20m/m.
Fine sand Contains silt in very small qt.
Dark bluish | mixed with
—-6.180 22.10 .60 gray gravel
-6.880 | 2272 gty "*i%h| Sand gravel :
Contains pumice to some extent. H
Sand interoosed in lens-shape in the lower par!.
Dark bluish| __ Hard silt.
~8.180 | 2410 0.62 gray Silt
Dark bluish N
-8780 | 2470 1.38 vy ish|Fine sand mixed| g,y
25 Gravel (15m/m) scattered in the upper part. Shell pes.
e —Y1Dark bluish in large qt. between 20.35~20.60m. .
-10.030 25.95 1.25 —Y— |gray Silt Some pumice throughout.
Turns into sand in the lower part.
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Title:

Location:

Boring number: No.1

Ability Test of Bit for Gravel
Near Ohi steam-power plant,
Shinagawa-ku, Tokyo

Ground level

Groundwater level

Period: Feb. 7, 1972~Mar, 13, 1972

.

Classifica-| Classifica-| Sampling Excavating conditions
. . tion tion of ratio cating ti : Number of| Water [Water
s("l; Boring log Seil of bit cutting edge] (%) Excavating ticte (min) revolution| pressure | 0% Sy
" 0,60, | 0203003 corogo g | o | a/e)| Oy 7570000
. E—~1 £/min/
4-step bits Kol 120 ¢ { ¢/min)
Banking Single bit 40
— — — 1.0 100
54— — —
I 12 150
- — -1
Sl iz 10~15 | 170
Q.
07~ _— Silt 4-step bits 5
) 1.3 150 | 54z,
08~1.0 90/%0
10~.3 | 100~120} 54/523
E-2
No3
o 40 10~14 | 100~10] 5454
5-step bits [ M i 90/
cutting for- 1.3 72
Gravel avel
& 12~55 | 140
1.5 120 | 905
Silt 16~30 | i50~280
E-1
Na3
280~320
160 | %60
Gravel 1.5 140 60/589
[— E-1
—— s
| — ] Ko 40 2.5 160 60760
301 |
] 2.6 80
| ] 3.0 90
2.5~30 | no~140
silt E-1
No5
Humus 40 2.5 330 | S0/s59¢
E-1
Gravel Ya6 130 | 60/sg
. 1.6 TR
Silt E~-1 2.5 120
- 4-step bits Na7
s Gravel 20 2.0 140 | %960
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