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On Swelling and Deformation in Digging Open Channels

at Peat-Bogs, Toyohoro District (II)

By
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Oct. 11. 8. S(I‘,:n [7.8541[6.856]i[5.882] [8.24311[7.808][6.832]| [5.850]|(5.197]}[7.8101((6.803]|[5.822]
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. 30(0.008|0.002|0.000| 0.021|0.009 | 0.005 |—0.001 | 0.000 | 0.011 | 0.003

11. 00 | 0.076 | 0.026 | 0.002 | 0.321% 0.153 | 0.088 | 0.010 | 0.000 | 0.111 | 0.071

14, 00 | 0.195 | 0.076 | 0.022 | 0.588 | 0.546 | 0.247 | 0.049 | 0.004 | 0.286 | 0.173

16. 30 | 0.215 | 0.094 | 0.032 | 0.644 | 0.608 | 0.272 | 0.066 | 0.007 | 0.252 | 0.190
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Oct. 15. 8. 00 ]0.191 ) 0.073 | 0.008 | 0.623 | 0.638 | 0.265 | 0.058 | 6.000 | 0.218 | 0.155
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SL.1, SR. 1 B THRERET L TR OABERROZLYVEHEA LD TH B,
[ ] #wEsaliEs,
11§ 128 136 148 158 16H 178 18H 198
gl | :
I i o s.0.
r&E =] " L
(m) gjfﬁ (m) f S.0.
0,000 h (5.0 .
’ I S S 1 - o> S AP S p—— O ——O—
f EH.O.I
C.H.B. ‘—H.O.l 8, 000}—z8— :
va —o— 1 — oo o >
8,000 =
cf H.0. 2
7,000f———
H. 02 : 4‘
7,000 JF ° T —
H.0.3
6, 000}—oo00— ——o--—E—o—-a e
H.0.3
6,000 ? “w'L—Oﬁ o
H. 0.4 I—-H.O.A
moooﬁl—o—o—,-[—o-o-—,_o____b_ 5, 0000 — < —
5,000 . | L ‘

%3 E Kzt n



TR - A - fEE  SRER M OHABSEN I BT 2 LY S0 BRI owT (B2w) 303

RS
{m)
9,000 —
T ’N'TTTKW
]
S.O {1 T~
8, 000 il J.
H.L.1 H.O. 1 H.R. 1
7000 g AT
H.L.2 H.Q. 2 H.R. 2
6, 000
S L, 2 e
T H.L.3 H.0. 3 H.R. 3
—b-
5. 000 ' H.O. 4 ‘
# K +
23 qu #h
i L B

B4W C EABETHELY

HIRNIR LTz ZHHIZECE1 8T, HEYHE
& LTtz

(a) NI EEAIERERIDIRR TH 5,

(b) MBI ONTLEEND FREARATD

<

(¢) BREAERUARERTERLZFERE DT
w3,

BOILE, HHIOTERTITELDTHS,
(a) 282X, FIKZALND L5, FEED
HRZ, EEIPICEORI TR AITL T B, CKIZ
B T HEREOKBIER 2 $722FZ5 8,243 m
12, A7) 2 —Bg EDERE, CHB. 523 &%
PR LTHRE L TR\Wions, MEERE 48T, %
OBBELHIL Y 0.321 m B\ FHEE 8.564 m THY
HENEHR L0 TR ET Lic, XEDOTOEAEE
ZOWTHERAREVEERL T2 168 30 5128
LCBIEBD 14 RO FELEVE R, BLIZSED
90~95 % ¥R LTV D, ZHUT 1B 6 RO JIkEES
BRI T B & D IZIRBIRTIETRA, KB ILDIREE

m
f Tﬁj\b\
- A Ty
(——S.L. 1 » r’S‘r'Or'l S.R.1—
il I
8'OOOFH.LJ HO. 1 th.l___

7, 600 e L T e

O
H.T.2
&, 000 S
H.L.3 H.0. 3 HR.2
5, 000 T
H.O. 4
% * %
* # 23
b T B

B5R E XAKBETHELY

W07, WENT & B —HPH T KA s
BT & D ENKEAE, TRbbEEKENEAY
AL TOE, 112 14 OB IWT
BAICELTWS, 14 HOHFEHET < OB GED
REVDOUEHTRDBETIZLEZDOTHY, RO
HMD X ITHEZLANETHAT, TLTIDELER
BB~ T AD R AUTZEFIRBIZEL T3 2
SIE 12 MOEET vy v LNMAL HIEE SN,

£ 71K 38
P 1. 000 2. 000 3.900 4. 000

11700
147114 3¢~

2. 000 e

’ 4'9‘0

111007

4. 000

\m).§

FE6HR C KHAEEHHEKE



304

Bl N o e 2

(m}
10,400
&
]
0
10,000
9,800
5600 FE4—D—CH
w| B g g S8 8B B8R 8 g
| o ot = S ot et & oF of of = =
o| B e g 2588 2 288 8 g
—_ =3 o5 = gofa;_c_,f“m“afaa‘ =3 =
Y nl = Y
.| &8 € & ©gszazu B %
al < g [ g EZ2Z E 588 2 =]
. 8 g = Es58 8588 & 8
| o o = St F S = =
~l & b g SE88 5 £588 8 z
il = of < Solal & oF S = =
= =) > =)
Y Bonll .
= ® B ] ZRE 8 EET 8 2
z | < = = g8 2 S5 = =)
o I RN s =
g = 8 g EEgg g g2d B g
B X —_ — - - T PR T ST S | = —_

BTR R R X

B3k C RELTHESHRNE

(b)) LEMASTE~ZLIE
BORA TR L T LITHIH &
2LELTHB,

(o) MBIOMITITHH 5 FFEK
FEDFAMOFE N WM L
YHEEOELN B LIZIT K
LT %, XREFEFITBT BRA
BREOELN BN LENS
TREAEENTHLZ & (b)
ZRIF AR LVBERNLEENST
Bz ERATELDEELLHELE
HTH B0

X, ERiz2nTHBE, By
I EEH BN, ZhBOT k.
OWTELERCH D, T
B, BEOPAND D TIED A7,
FRNCHERIEEE E T TS
NT D728, THIHTFAN 28
ZREETLTEY, TokED
b LA IRERRRII RSV T
7o & 2 A% IR IR
WY LA=DTHBA, ZoOWENT
B EDOFIMTI L FaA ERFEAR
BRI T H o7 DTSR 2
WZESNBE, CEDX3IZKE
PR AR DB T 237807z, C
KAz U TR aBKEDE L\ i
BABNE L ENLZFTELYEN
P 78D T B,

(HAL=m)

g i SL. 2 S.L.3 S.L. 4 SR. 2 S.R. 3 SR. 4 S.R. 5
2mi14) | 4m18) | Tmo00) | @2m47) | 4m46) | (6 m 85) | (14 m 97)

Oct. 11. 7h 5(r)n [10.346]1 | {11.417] | [10.329] | [10.320] | [10.033] | [10.326] | [10.471]
8. 30 0.002 0.008 0.002 —~0.001 0.015 0.000 —0.001

14. 15 0.171 0.199 0.025 0.112 0.217 0.032 0.005

16. 30 0.189 0.223 0.027 0.123 0.242 0.036 0.001

Oct. 12. 11. 30 0.272 0.307 0.059 0.203 0.338 0.082 0.006
15. 50 0.288 0.321 0.063 0.216 0.352 0.090 0.005

Oct. 13. 11. 00 0.323 0.359 0.077 0.250 0.447 0.119 0.009
15. 30 0.328 0.366 0.077 0.254 0.401 0.124 0.008

Oct. 14. 10. 30 0.348 0.386 0.084 0.276 0.428 0.142 0.011
Oct. 15. 8. 00 0.368 0.405 0.592 0.294 0.452 0.157 0.015

C D REBP LA DL OER [ 1 kEs



W - A - B BRI OB c T 2R LV S0 AR OwT (B2H) 305
164 178 184 190
118 128 138 148 158
0. 000r< 5 / /—e\ \
] C.S.R. 5 0
| P SR 5
N o | LB S.L. 4
\R& T—oa | C.S.L.4 0.200 /A X
0. 100 ~S.L. 3
RX ( 0,400 %= —ox
C.S.R. 4 =0
o 0.600 /qu W
\ \0\\ N )
S.R. 2
0. 200 0.800 \{\ S.R.2
R\ \ S.R. 3
0
\i Al
\‘Q R. 2 h!
0.200
0.300 [~ ¢
%\‘\o\ 0. 400 b\
N ~q C.S.L2 _ }'\
\{SLL. 3 T~
0. 400 ‘
N | ™ 0. 800 \gH'Lz—
C.S.R. 3 - W2
(m) T~oJ [
FES8HE CRUuTHREHR BI9KR ERUTREHE
(2) ®TFIcoLT 11 BIZEHILA C KT 12 A Fodhr (JlE

(a) WEFHFADLT

MY HI KBRS 1,710.5 m /D BRI BB LT
s 1,82.0m KEAHT T, KBARICUE & &
T, 45 12 BIZF AT V7« LaULIZ L0 CHIARE;

1,814.5m) T 0.255m DT 2 L T2, E KK

O D Fix 9 BCEKER R B L7z ch—E T L,
BT 16 H E ROFBRAKBBEIZX Y 25~
BILTREEE L T 5B, L L Iiudg-todic &

PEAIL7:, FORBREBEZFEIROT LT HBH, A0 EBhiss C Kz, TomTE
BAa4x E XEFHREHEMNE  (Hig=mn)
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¥ Q2 m 452 m 45)(4 m 43)|(6 m 892 m 43)|(2 m 43)I(4 m 37)|(6 m 87)| (14 m 90)
h m i
Oct. 16. 7. 00 | [9.896] [8.879]] [9.929]|(10.097]| [0.976]] [8.985]/[10.1811|[10.249]| [10.319]
9. 30| 0.004| 0.011 |-0.002| 0.015| 0.002! 0.005, 0.008| 0.006 | 0.002
11. 15| 0.020 | 0.024 | 0.006 | 0.018 | 0.012 | 0.018| 0.020 |, 0.012] 0.003
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Summary

Further research, continued from the previous
paper on the digging of an open channel in
the field of peat-bogs, at Toyohoro Distict, are
described in this paper.

The suitable site for the present experiment
was divided into three parts and called the
section C, D and E. These researched section
were of 15 meters, 20 meters and 15 meters in
length respectively aUd all of them 2 meters
base width, 4 meters upper width, 2 meters
depth of digging and their sidelopes were of 1
on 0.5 batter,

The section C was excavated in the standard
shape of normal section used in this region
and digged- pieces of peat soil were filled in
regular form beyond a berm (or step) of 1
meter width.

In the section E. a narrow but considerably
deep trench by which ground water was suf-
ficiently drained were digged previously and
after about a week a standard channel of ful-
Iscale was digged and at the same time excavated
soil was transported to the place hardly affected
by settlement of the soil layer.

Main results from observations are as fol-
lows.

(1) Writers have confirmed again various
facts on the deformation due to swelling and
heaving of channel bed described in the previous
paper. That is, (a) heaving of channel bed is
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the phenomenon carried out in relatively short
time, (b) with the lapse of time this is gra-
dually developed from upper layer to lower
portion of peat soil, (c) seepage pressure and
resolved gas contained in soil mass are mainly
probable sources of heaving of bed.

(2) In the section C. 45 percent of the
digged cross sectional area was lost due to the
heaving of bed and sinking of both banks, so
that there was remained as a effective channel
area only 55 percent of cross section, whereas in
section E. being sufficiently drained previously,
70 percent sectional area was still left. These
facts suggest it is practically effective that a
narrow and deep trench is previously digged
before normal excavation is carried out.

(3) When ordinary soils composed of mi-
neral matters are digged out, their volumes are
increased about from 10 to 20 percent compared
with original volumes, but on the contrary the
volume of peat soil is decreased, for instance,
at the moment digged up its volume was turned
out in only 84 percent of the original volume,
and after five days merely in 72 percent.

It would be its probable reason that peat soil
situated in the original position of layer is sa-
turated with pore-water or almost in that con-
dition, but as soon as it is digged and exposed
in the atmosphere, corresponding to its water-
holding capacity excess moisture is drained,

consepuently in spite of the increment of voids
its shrinkage is caused.




