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MUNEOKA, Toshimi, YAMAZAK]I, Yuri, OMATA, Gou, ISHIKAWA, Rena, FUKUDA, Naoto, KIMURA, Masato
and TSUJI, Osamu: Relationship between shear characteristics and soil cover thickness on soil speci-
men including roots of Festuca rubra L. and Phalaris arundinacea L.

Abstract: Direct shear tests on soil specimens including roots of Festuca rubra L. and Phalaris arundinacea L.
based on the soil dressing seed spraying Engineering were conducted under the methods both of unconsoli-
dated-undrained (UU) test and of constant pressure shear. Here, we discussed the relationships between the
shear characteristics of soil specimen including roots of herbaceous plants and the soil cover thickness. When
the soil specimen included the roots of herbaceous plants, the cohesion, ¢ values increased, but the angle of
shear resistance, ¢ values stayed. Also, the ¢ values tended to large with the thinner soil cover. The ¢ values of
P. arundinacea were larger than F. rubra with any soil cover thickness. However, the ¢ values of F. rubra de-
creased to the ¢y (1.1 kKN/m’) including no roots with 1.5 cm or larger in the soil cover thickness. The root
length density had a negative correlation with the soil cover thickness, had a positive correlation with the ¢ val-
ues in both of F. rubra and P. arundinacea. Therefore, the ¢ values were affected by growing condition of the
roots in the soil specimens. F. rubra needed about 1.0 cm of the soil cover thickness to keep the strength of the
¢ values. While P. arundinacea showed good growing condition and high ¢ values with any soil cover thickness,
and high applicability of the revegetation engineering for the slope conservation in the cold region with snow-
fall.

Key word: Festuca rubra L., Phalaris arundinacea L., direct shear tests, cohesion ¢, soil cover thickness, root
length density
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(B1) 2w, CoTREEHORLE LTIl
ENTWIz, [EEE, fEH%E L LTRMEER B TH I
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Table 1 Physical property of the additional soil for greening

+H T OB (g/cm®) 2.373
WPERRAE (%) 771
AVVATFUY— WIERA (%) 57.8
IRPETR 19.3
w5 (%) 40.3
BB YV b (%) 51.8
B (%) 7.9
F R A (%) 19.6
¥ iR FL o
Ltk T AT VH:

CBRBGRETEIC X B

BWiifomc, &M% LI AESHEShTwS, 2%
IV REENCHET A LEAOEARY TH Y, HEHIFL
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—MS, I VEIMATHY, WHRTIE)—FhF) —
I ALEKLT D, TOWNETIE, ITNFE THJIEN &R ED
PR LIGEA SN T & ABREARRY D) — K H ) — 27
5 ALK L CHELT BTN 5720, Hlstkf e LT
M& “r4ay” 2HA VLI EICLI

COFERTIE, MfFRAEAREE 2,500 A/m* IZ3%EL, T
B SR, RETREY, RT3, M1 oA S
X OMET-OME R &% ZE L CIRfE L 8 L 72",

2.1.3 JEH
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BHTOWE, —#le LT 10kg/100 m* DHEEIR SN
TR, 22T, ZOERIITIER (BHEN) -V~
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DO EALRITE 2 10 kg/100 m® OEE T L7z,
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-1 FEBHOFINME (2) HILHELOFTTAKE (b) 6
MFOE TR

Fig. 1 Filling of the additional soil for greening for the

nursery box (a); Six types of soil cover thickness (b)
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15ecm BIU20cm) BREINLEHIZ Y-V 7Ly
F7 2 A7 BEO7 Y3 OMT%—20HBE GEEMEAR
¥2,500 A/m* (1.5 cm [HF#) ") TH—IZmigk L7z (BE-1),
X241, ZYV—Y¥yZLy F72RX2BLU0Y
B3 OFIEEEE 2 5 (1.0 om BIFE 5 28 2.25 £5)
KRR L-B MM GE%R, BEEAE 01em) % 1459 o1k
B 720 YEO 4FITINAT, BWAMPOMETZ2EF 20
B O 790 27) % LAER L

CCC, BRI BT BRI T o T (it TR
s BT, RS 15 OF %L E E K
HENOFEERRE BRI L, 2012458 A 20 H~10 7 29 H»
71 HE, BAREETTIo 2 HHOEARNY % EF S8 72,
552 BT B HAKY O EF RN A T E-2(a) (b) IR,
ZOM, 7V=¥ 7Ly F72A7BLI 7% 3T 0%
FEHRB IR LE 2B 1 HREOEESTHE L.
DEE, HOMLOERELTBWA 50 KOF L2 ZFhEFh
1mm B FTHEL, ZOFHHEHLoWEmE Lz,

BE-1 HFUHNOHM G (iR
Photo 1 Standard type of seeding method of the nursery box

Lk, FEBEYLIEICB AR, ks, SKHE=, H
MR B X OAFE R 2 AL E B8 U &M Tlkille L
7eo HEMMPOREER % £-2 (TRT,
2.2.3 THGEAROVERE X O AMEAER

[F4E 10 A 30 HIZIZTRCOBFHEHI & ERFEANHRAL,
eI - HL A RKME L e 2 CTERELEN DN - 2
., 80T T 72 MERE@RHCIE S 7= & EOME (EHET)
ZPE L2, 2Dk, EARMYORREZEL TEIZOWw
T, HEWHNO T2 WKE T 3 cm OALE A AW & 72
5 X912, WEET 2~4 cm O % AEELIRE T 6.0
cmX & 2.0cm OFEE (56,5 cm’) IZERINLL 720 DARE,
29 LCERIN L 7Z-MEEo 8% Ttk & X5
FRoHETHERINAR 154 1585 — ) o1
AR OWT, IR TAREERE (JGS 0561-2009) 1XT& %
7ETHERL L CEOEE S AR £l L7, SHDFE
BRZIEERIEDER (UU) M FCERL, & AN HE
% 0.20 mm/min (2% E L72e 72, TAWAM A 7.0 mm
ERZED LIS CEABER LR L, 8.0 mm IZ#E T
% ETOMICBIT ARSI OZELD HbETHIEEL 72,
224 —IHE AWk ER R Ol
SROFEBRTH LNz 15755 — v o H ko ¢ A

(@ Z7V—¥ErZLyRK7xA

(b) zH3ay (WFhd, fEER  FH+E0.1cm)
f‘gi" el N YL A i

e S

BEHE-2 GRRPOAEFTIRG (2012 4F 10 4 30 H)
(@ 7V=¥ryZVLy 7227 (b) 7¥%3¥

Photo 2 Growing condition of the herbaceous plants in 30"
October 2012 (0.1 cm of the soil cover thickness).

Festuca rubra L. (a); Phalaris arundinacea L. (b)
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Table 2 Meteorological environment during the growing
period of herbaceous plants

ALY FokE SKHE HRIERN %3tE

(C-days) (mm) (MJ/m?) (h) (mm)
8H20H 20.1 0.0 5.0 7.0 1.0
T 196.5 22.0 128.2 68.1 24.0
9H A 160.3 41.0 118.0 41.9 16.5
) 177.3 2.0 110.1 42.1 21.0
TH 107.2 25.5 70.8 16.3 4.0
10 A B4 80.8 0.5 185.7 37.6 0.8
Ay 52.6 42.5 194.8 54.1 0.9
21~29 H 21.8 51.0 153.8 47.9 0.4
ARHE 816.6 1845  966.4 3150 686

WrERERRS AT DOWT, 7 — O ORIEHIHEIC BT B TREEER
Wi ¢, CAWIIUA @) %2 FVCEFHli L7ze F—5eft
OTAGMAZ BEIHE L, 22 2 EES )50 T
ABRE TR 5 L, CARIG T IZEEISH o \ZHBIL, W
HOMRYP SHMERE c - oARDHNE (-2, 1)),
T=c¢+o tang 1)
ZorE, TIZRAMIET KN/m?), ¢ l3kiEH kN/m),
olZEERS KN/m), ol F AWK ) THbH,

Z 2T KA ¢ ZEEIET) 0 IZBFRD v Lok
DEOLKGTH D, —T, TAWHIUA ¢ (BRI E) <
WEISS] o \IBIT 2 BRI A £ T DO T, HFENERIC
b LI TH B,

—EORBIEHED D LT, TNENEL D 5T R X
N7z RO —THE AR L, S F SF 2 F0kS
RAREER (¢ ¢) THL/A. TOERTIE, FH—%
F (F—s3% — > O LK) 1231 2 BRI % % 4[]
LL, 20t E&o®EIL T 0% 25kN/m’, 5.0 kN/m? 7.5
kKN/m* BEL O 10.0kN/m* & L7z
2.2.5 HARKEY) OBCRETA

T AW I TR AN E TR E T
NTHRM L7z Tob &, FFH - S & R & 2] EEZ )
DHBIIZX DAL CENERORELY 1 mm BALFE Tl
LT, MEREB IO E BUR) ZiEE LTHR%R
ZEHi L7z &2 TREEE (cm/em’) &1E, RO X
DM (cm) % THEEOFE (56.5 cm’) TErL 72l 2
ETH DY, WE BR) IOV TIIMREZNE L%,
80C T 72 Bif BRI S H7- L S OWROER & L7727,

3. # R

SROFEFFERDOH L, Git 155 15239 =) OFH
HHNTEFT SN2 ) -y F Ly F72 X7 - 7¥3 3D
I G, Bl L O E (EIEDS)) (BT A EE
DOREREFRSITRT, HDbET, 1537 —VOFWHT L
\ZHEME X N RO — T AWGERBROK R S5 RS
SREEER (K& e, CAWEYIfM ¢) 2 FA41TRT. %

&
Z
e FABERE o C )
.R
15
)
\)
e x 2

#5577 ¢ (\N/m?)

EEIST 0 (kN/m?)

X-2 7 —uropiEE

Fig. 2 Coulomb’s failure criterion; The cohesion, ¢ and the
angle of shear resistance, ¢ were calculated from a pro-
portional relationship between the shear stress, 7 and
the normal stress, o

B, —HAEAWGRERS IR L 72%R (REHES X 0w
#(BLR)) 1B 2Rl o4 R 2 -3 OHIZH b TRT,

LD, EARNMORREZ G 2wk (75 v 2)
BT LHMEERDH) B, K chmlE L1IKN/m* TH D,
’l’f/u[i‘ﬁ:ﬁ&*ﬁﬁ (bblank 1 27.3° "C&) o7z (%‘4) o
3.1 HRREY OB L PR OFHM

FEHERN 12 %% — > D9 HEFIE 0.0 cm (2 F¥H - 2 /3% —
V) BabE, BHE01~20cm 10/8%—>) kL
TREFEPHE LKL, 2V —¥ T Ly F72 A7 T24
%, 7HIATTH 126% THolz (F3). T/, FL -z
W (GEZEE) 2 EOEFRRLSETHY, BMANICY
—REETETL TR0/, SO EiE, ERNY DS
FBLORIFRATICE, 25<ED 01eom BEMD EOE
TEPVETHDL I L E2REL TV D,

BLE00cm (2754 —>) o4, FAREOKE FT
BE) oA EZ 1 OOFWHIND O BEEMERN T 5 2
LIIHEEETH D, FMELEEEK e ¢ %FATLIETER
W LTS ARGRERZ RIS L. 326, BLE
0.0 cm 2B % LG DREEEIE T T ¥ 7 (Con -
¢b1ank) b EJ*:%E‘Z"C&) Y= ?ﬁ?ﬁé ns (2%‘4) o

LRI 12 85 — v D) BbELIE 01~20ecm % H 5 5 2
T - 10 8% — OB RFIES L7 2 O B AR O
EWHAIG L7 7Y -y Z Ly R 72 A7 DFHERIL
19.0~51.3%, HLiZ7.2~11.1cm, ¥WE CGEER) TIX
41~265g/FTH o7z —77, 73T DOFEFHRIT 505~
63.5%, 1 34.1~37.8cm, WWE (EHEE) TIX 559
~889 g/ CTh o7z (F3),

F72, 20 - 10 8% — 2B 5 LKA OR R %
T, ZV—YrF Ly F7 A7 ORESHEZ 2.9
~20.9 cm/cm’, #WE BFR) 13 0.046~0.139 g/l Ek T
Hotze 7V I TOMEEEIR 18.5~24.2 cm/cny’, FWE

(BLR) 1% 0.278~0.355 g/ i3k TH - 72 (F-3),
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Table 3 Growing condition of leaves, stems and roots of the herbaceous plants
JV—EV T Ly FT7x2RA” VauR=V
E % e BRI 2 BEEREHM MR EFAM
Hs  BEIE eI L e REBE whE eI FL EhE RERRE EWE
[#47] (cm) (%) (cm) (/%) (em/em®)  (g/fk3tk) (%) (cm) (g/%5)  (em/em?®) (g/fE3bK)
TIvs — — — — — — — — — — —
sty 0.0 2.4 54 0.5 — — 12.6 20.1 184 — —
0.1 51.3 11.1 26.5 20.9 0.121 59.0 37.8 88.9 22.5 0.347
0.5 48.4 9.2 18.2 17.8 0.110 63.5 36.6 66.8 24.2 0.336
1.0 46.0 11.1 22.9 14.2 0.139 57.6 35.9 56.4 18.8 0.355
1.5 31.5 8.8 8.8 8.4 0.090 51.5 34.4 56.5 18.5 —
2.0 19.0 7.2 4.1 2.9 0.046 50.5 34.1 55.9 18.9 0.278
R 0.1 34.3 9.3 19.0 22.2 0.081 30.3 25.6 39.1 22.4 0.251
F-4 GHARWPORZZELLHERAKOMEEH (- ¢) O EHUIGMARO T AR Z Fht L 72 (Fd). Tk

Al
Table 4 Evaluation of the strength parameter (¢ and ¢) of the
soil specimens including the herbaceous plants and
the root system
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Fig. 3 Relationship between the cohesion, ¢ of the soil speci-
mens including roots of herbaceous plants and the soil
cover thickness
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