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On Swelling and Deformation in Digging Open Channels
at Peat-Bogs, Toyohoro Distriet. (1)

Shoji GONDAIRA, Shigeru YAMAMOTO
and Yasuharu UMEDA
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F1(f) FRAEF > v 2 L

BB | hdgokfr | PLL P.L.ﬂ P.L3 | P.O1|PO2|P0.3!PR3| P.R2 PRI

Sept- 22 | 9.873R 0L 10,070 | 10.151 | 10.232 | 10.071 | 10.155 | 10.180 | 10.105 | 10.168 | 10.318
9n40m | 9,757 9.823 | 9.964 | 9.971 | 9.818| 9.951 | 10.008 | 9.825 | 9.961 | 10.080
122 15m | 9,092 9.313 | 9.610 | 9.709 | 9.304| 9.582 | 9.672| 9.336| 9.680 | 9.815
15200 | 9.017 8.998 | 9.400 | 9.544 | 8.988 | 9.401 | 9.529 | 9.005 | 9.477 | 9.582
17235m | 9.078 9.106 | 9.487 | 9.642 | 9.102 | 9.480 | 9.648 | 9.106 | 9.534 | 9.680

Sept. 23
10800™ | 9.024 9.029 | 9.361 | 9.565 | 9.020| 9.342 | 9.629 | 9.023 | 9.364 | 9.583
162 00™ | 9.083 9.084 | 9.415| 9.652| 9.081 | 9.415| 9.648 | 9.083 | 9.466 | 9.656

Sept. 24
10800m | 9.037 9.039 | 9.368| 9.608 | 9.024| 9.357 | 9.601 | 9.033 | 9.405  9.611
162 00™ | 9.061 9.060 | 9.369 | 9.610 | 9.055 9.353| 9.615| 9.061 | 9.394 | 9.622

Sept. 25 .
10530™ | 9.040 9.066 | 9.346 | 9.589 | 9.053| 9.352 9.594 | 9.062 | 9.372| 9.601

£ 1- (g) GKX £ 7 v vy » L &

BB | ki PLA{PL2|PL3PO1|[P0O2 PO3|PR1|PR2 PR3

]

Sept. 26 R=9.146
sigom | 9061R 0| 9.467 | 9.980 | 9.961 | 9.432| 9.993 | 9.961 | 9.023 | 9.915| 9.622
12230m | 8.886 9.063 | 9.379 | 9.508 | 8.856 | 8.393 | 8.489 | 9.136 | 9.317 | 9.548
15h00m | §.833 9.060 | 9.498 | 9.557 | 8.934| 9.517 | 9.557| 9.149 | 9.453 | 9.689

Sept. 28
15500m | 9.283 9.391 | 9.764 | 9.810 | 9.269 | 9.725 | 9.744 | 9.374| 9.752| 9.828

Sept. 29
11500™ | 8.726 9.261 | 9.688 | 9.512 | 9.246 | 9.727 | 9.666 | 9.361| 9.672 | 9.760
15200™ | 9.142 9.258 | 9.669 | 9.658 | 9.226 | 9.667 | 9.662 | 9.358 | 9.659 | 9.762

Sept. 30
17500™ | 9.061 9.230 | 9.591 | 9.577 | 9.150 | 9.630 | 9.635| 9.292 | 9.587 | 9.708

#-1 (h) HE £ 7 v ¥ » L &

B 8 | sk |PL1|P.L.2|P.L.3|P.O1|P.0O2[P.0.3]|P.R1 P.R.2|P.R.3
Sep{‘shzgom 9.1288 03| 9.351 | 9.426 | 9.832 | 9.299 | 9.460 | 9.816 | 9.445 | 9.494 | 9.821
Sept. 30

9n15m | 9,082 8.417 | 9.307 | 9.445| 9.064 | 9.246| 9.440 | 9.074 | 9.170 | 9.506
12800™ | 8.579 8.656 | 8.859 | 9.069 | 8.600 | 8.851| 9.107 | 8.700 | 8.901 | 9.206
16200™ | 9.088 9.120 | 9.133 | 9.534 | 9.124| 9.225| 9.560 | 9.122 | 9.148| 9.551

Oct. 1
10n15™ | 9.089 9.120 | 9.271 | 9.596 | 9.109 | 9.300| 9.613 | 9.138 | 9.278 | 9.613
15200m | 9.028 9.099 | 9.245 | 9.598 | 9.091 | 9.290| 9.605 | 9.117 | 9.249 | 9.611

Oct. 2
16200 | 9.200 9.233 | 9.369 | 9.796 | 9.219 | 9.408| 9.708 | 9.250 | 9.358 | 9.714

Oct. 3
11h00™ | 9.147 9.151 | 9.325| 9.638 | 9.157| 9.362 | 9.657 | 9.165 | 9.313 | 9.665
16700™ | 9.109 9.130 | 9.297 | 9.616 | 9.122 | 9.340 | 9.640 | 9.135| 9.211 | 9.646
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dtoi KR ¥EHEHE

£2(f) FEREKEH AL
. I T

H % |P.L.|PL2|[PL3|P.0.1|P.0.2 P.03| PRI \ P.R.2| P.R.3
Sept. 22. 6"30™ | 0.103 | 0.184 | 0.265| 0.193 | 0.082 } 0.307 |~0.027 | 0.034 | 0.185
9840™ | 0.066 | 0.207| 0.214| 0.061 | 0.194| 0.251: 0.067 | 0.204 | 0.323

12815m | 0.225 | 0.518 | 0.617 | 0.212 | 0.490 | 0.580 , 0.244 | 0.588 | 0.723

15200m |-0.019 | 0.302 | 0.257 |~0.020 | 0.384 | 0.512 |—0.012 | 0.460 | 0.565

17035m | 0.028 | 0.400 | 0.564| 0.024 | 0.420| 0.570 | 0.031 | 0.456 | 0.602

Sept. 23. 10"30™ | 0.005 | 0.337 | 0.541 |~0.004 | 0.318 | 0.605 | 0.001 | 0.340 | 0.559
16"00™ | 0.001 | 0.332 | 0.579 |—0.002 | 0.332 0.565| 0.000 | 0.383 | 0.563

Sept. 24. 10°00™ | 0.002 | 0.291 | 0.571|~0.007 | 0.320 | 0.66¢ |—0.00¢ ~0.368 | 0.574
16"00w |—0.001 | 0.370 | 0.549 | 0.006 | 0.292| 0.554| 0.000, 0.333| 0.561

Sept. 25. 10830™ | 0.026 | 0.376 | 0.549 |, 0.013 | 0.312| 0.554 | 0.022| 0.332| 0.561
15010™ | 0.017 | 0.312| 0.560 | 0.008 | 0.314| 0.550 | 0.013 | 0.341 | 0.564

=-2 (g) G HEzREH&EHFHKIE

B ¥ |PL.1|P.L.2| P.L.3|P.O.1 } P.O.2 ‘ P.0.3| P.R.1| P.R.2 | P.R.3
Sept. 25. 10h00™ |  — — — | 0.403| 0.997| 0.991| — — —
14m00m | — — — | 0.326| 0.991| 0.990| - — —

Sept. 26. 6%30™ | 0.211| 0.724 | 0.705 | 0.271 | 0.932 | 0.900 |—0.123 | 0.869 | 0.476
12°30™ | 0.177 | 0.493 | 0.622 |—0.030 |—0.483 |—0.397 | 0.250 | 0.431 | 0.662

1500 | 0.316 | 0.570 | 0.856 | 0.101 | 0.684 | 0.724 | 0.227 | 0.665 | 0.724

Sept. 28. 15%00™ | 0.191 | 0.569 | 0.645 | 0.086 | 0.569 | 0.561| 0.208 | 0.581 | 0.627
Sept. 29. 15%00™ | 0.216 | 0.517 | 0.620 | 1.084 | 0.525 | 0.520| 0.116 | 0.527 | 0.516
Sept. 30. 17500™ | 0.169 | 0.530 | 0.516 | 0.149 | 0.569 | 0.574| 0.231] 0.526 | 0.647

£2(h) HEKRKHENAE

H % |P.L.1|P.L.2|P.L.3|P.0.1|P.0.2|P.0.3|P.R1|PR2|PRE
Sept. 25. 10h00™ |  — — — | 0.051| 0.253 0.808| — - —
14030 | — — — | 0.020] 0.259| 0.603| — — —

Sept. 29. 15800™ |—0.246 |—0.171 | 0.235 | 0.171 | 0.332 | 0.688 |—0.065 | 0.013 | 0.314
Sept. 30. 9B15™ |—0.665 | 0.225 | 0.437 |~0.018 | 0.164 | 0.358 |—0.006 | 0.088 | 0.424
12°00™ | 0.077 | 0.280 | 0.490 |~0.021 | 0.272 | 0.528 | 0.121 | 0.322| 0.637

16°00™ | 0.032 | 0.075 | 0.116 | 0.036 | 0.237 | 0.472| 0.034 | 0.060 | 0.563

Oct. 1. 10%5™ | 0.331| 0.182| 0.507 | 0.020| 0.211 | 0.524 | 0.049 | 0.189 | 0.524
16%00™ | 0.071 | 0.217 | 0.570 | 0.063 | 0.262 | 0.577 | 0.089 | 0.221 | 0.583

Oct. 2. 16"00™ | 0.033 | 0.169 | 0.596 | 0.019 | 0.208| 0.508 | 0.050 | 0.158 | 0.514
Oct. 3. 117%00™ | 0.008 | 0.182 | 0.495 | 0.024 | 0.219 | 0.514| 0.022 | 0.170 | 0.522
16"30™ | 0.021| 0.188| 0.507 | 0.013| 0.231| 0.531| 0.026| 0.102 | 0.537
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o RN e )

*-3 (f) F & iR X #TF K6
OB |k G.R.3G.R.4G.R.5G.R.6G.R.7‘G.R.8G.R.9‘G.L.2‘G.L.3{G.L.4‘G.L.5G.L.6G.L.7
Sept. 22.
6730m | 9.873/10.25410.35810.502110.447| — [10.66510.578] — |10.061] — 110.13510.26010.040
ongom | 9.75710.134/10.371/10.520110.531] — | — | — | — 110.92610.101) — 110.327/10.051
120157 | 9.092110.265 — | — | — | — | — | — | — 9.885’ S N
15000™ | 9.017110.264/10.649/10.612/10.570| — [10.621/10.757 — 9.896‘10 283 — [10.25910.068
17035™ | 9.078110.304110.381/10.576/10.565| — |10.632[10.744] — | 9.890110.234| — [10.28110.089
Sept. 23. )
10730 | 9.024| 9.996/10.224110.366/10.354 — [10.53210.628 — | 9.69910.022, — [10.195 9.884
16200™ | 9.083{10.103110.322/10.463(10.52010.509110.668[10.769| — | 9.775(10.133] — |10.321/10.146
Sept. 24.
10°00™ | 9.0379.762/10.26510.425 — [10.55§10.66210.740) — | 9.76510.080) —[10.29710.231
16700™ | 9.061 9.956/10.258/10.418/10.492110.549'10.67510.732, — | 9.756110.057 — 10.308/10.139
Sept. 25.
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1507 | 9,143 9,768 9.946,10.216[10.313(10.437[10.52910.600| — | 9.63410.181[10.220/10.241/10.108
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Summary
The purpose of this paper is to report some

‘experimental researches which we have per-



86

A 5B K ¥

e

5 4

=¥ ulb

4

C %= i X #% i X

t
2l I~ BTN < W N o T oo e =
Sl E 98 S o Hm & 8% 3Izz 3 BN o S = 2 <
Rl = G F % S~ S BB S & 6o b S =0 o~ 4 =3
2 g |ss gal FGE S S Saied o o oiol o & S = o o
E¥) 29 D o OO O o =) =) L oo rs] =] =)
U’,ﬁ’gmw R D BH N FO QXA S ©N D ~ o= o 3 2
Blum=|ss o5l Y e TN L e R S @
Oles 7= = B
0| i S o0 Ot 300 D G0 8 o mors D@ X ) = =
= L Rg — 0 &Hin CONY o & O N ISR & & &
1 KR mm &% o< BBHHO W & G 5000w S o & a 2
B = RS SS o’ SS FFT 5 o5 0 FoTes S3S oF =3 =3 =
3SI= == = == = = =
- ﬁﬁ D oD e [r=Yse] 500 OLO LD =) OND DOt N B3 T~ o~
e EE SO X G® v WIRSO — N & IS Jo 0 ) % &>
e St FS W I aojai = o S S e <<l [} =3 <
< =] N R & 3 =
T FEEREREEEH R = S
= 2 H OO FE N SO B o Y I} = o iy 2
ol ] T RN A BN K KS a0 x 3o =) SR ) 8
sl @ FFS S SS5E S S SSK & G F =) SS S = =
3 AR R = = = = = =
S OMm ¥ Wy © 9 ] S 9 =) o S
~ ﬁ’g EELIT LRy & K8 =6R 23 2 2L 3 = B
N e G BN Gy F Pl e o s o5 << 5 o <
T ]2 Fog = ] FE R ] )
ol [ 2 B2 < 8 2 E8JBF T8 & = 2 8
R = =S — - S ANNGS da A A = S it
ol & |8 IS < =1 S SSSas SIS S =) =l =
o = — ~= = = o= === S = = <
~las TS =51 F=3 = o LLe ) [~ [=} [=3
= F= B 3 S SHSH SBES 3 = =1 S
wWINElS V. : 9 ? o = ? ? Y S z
sy = agod © W 0 NSO ~ o 3 < «

formed to investigate the deformation of cross
sections of a digged channel and the heaving
of its bed, continued to the previous two
reports.

The completed size of each experimental sec-
tion had a length of 20 meters, a depth and
bottom width of 2 meters respectively, and its
upper width between both shoulders of the
side slopes was of 4 meters.

Excavated aoil was spoiled in a regular shape
beyond a berm which had a width of one
meter.

These sections were digged in different way
to compare the amount of heaving of the beds:

The setion F was excavated in full size all
at once,

A narrow but deep trench had been
digged previously 6 days before full-sized exca-

vation was performed in the section G in order
to decrease the excess hydrostatic pressure of
the ground water which had relatively high
pressure and would be the probable cause of
the heaving.

Similary, a narrow and deep trench was
digged 10 days before and furthermore small
and deep boring holes were drilled by a peat
sampler downward from the bed of trench 5
days before the full-sized excavation.

The obtaind results of these experiments are
as follows.

(1) As the amount of the heaving of bed,
the largest value was observed the section F,
the next value in the section G and the least
value in the section H.

(2) This fact shows that a narrow and
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deep trench and drilled hole, socalled a kind
of the relief-well, is effective procedure to
prevent the heaving which decreases a sectional
area of the drainage channel.

(3) But, the differences between amounts
of heaving were not so large as to be expected
in comparison with that of the previous experi-
ments. This phenomenon should be explained

as such a way.

The ground is composed of textually different
peat-soil layers amoung which there is a very
stiff and tough layer socalled ‘‘ Fur of Bear”
which is a humus fo ‘“Osmunda Lancea
Thumb ”,

It shows that if there is underlying such a
stiff sublayer below a bed of channel, the

pronounced heaving is not to be expected.
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