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Model Experiment of Sandwich Earth Fill Reinforced with Geosynthetics

By
Hiromasa NAGASHIMA *, Yoshihiko TANABASHI **, Hideki I ***
Norihide FUJISE * and Hideyuki NAKAHARA *

Recently, it has been required to use high water content volcanic ash as the banking material while it has never been
used for such purpose to utilzation of construction surplus soil.

In case of the conventional sandwich method, the long-term stability is obtained by the increased shear strength and
drainage effect. However, in case of high fills and steep gradient, it will be unstable.

In this study, therefore, the deformational behaviour of the hill is experimentally observed by changing the thickness
of the coarse-grained soil layers. The behavior change is observed in the cases of using the sandwich method and the

reinforcement with geosynthetics. It is clarified that the method of sandwich earth fill reinforced with geosynthetics is

very effective.
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Table. 1 The model experiment specification

Name Contents

Scale 1/10
width 0.35m

g width of crest 0.6m

Expeniiif le width of the base 0.9m

height 0.5m
; ; : W=47%, 0,=1.7g/cm’

Volcanic cohesive soil =1~2kPa

Sandy soil W=3%, p=1.5g/em’, $=35"

Reinforcement material ;;?; Ii%bZZmZQ)a,T=2kN/m
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Fig. 1 Arrangement of measurement installments
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Table. 2 Experiment cases

Cohesive | Sandy soil | Sandy soil
Case division soil mono | thin layer | thick layer
layer (t=6cm) (t=12cm)
N (non-reinforced ) NN SIN S2N
T ( reinforced soil ) NT SIT S2T

NN [IN S2N
N. !1 ! S2T

Volcanic

. : o Sandy soil —— Reinforcement
cohesive soil

materials

Fig. 2 The experiment cases (6 types)

3. ERER

3. 1 XimkTH

B —ADW T RO A Fig.3, Table.3 277 .
7 —ZNN, NT OIETRERPFFIZKEW, ¥—ANN T
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Table. 3 The comparison of the filling settlement and
maximum leteral displacement

Fillng | The |Op- | MaXmUM | mye | op.
case | settlement | ratio | der | .. 2ror ratio | der

(tam) displacem-

ent(mm)

NN 111.82| 100 | @ 119.04 | 1.00 | @
SIN 69.00| 061 | @ 58221049 | ®
S2N 54.86| 049 | @ 54.78 | 046 | @
NT 97.68| 087 | @ 9.72| 083 | @
S1T 3926 | 035 | ® 27241023 | ®
S2T 3106| 027 | ® 2894|024 | ®
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Fig. 3 Relationship between load strength and settlement
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Fig. 4 Relationship between load strength and maximum
lateral displacement of slope

Maximum lateral
displacement(mm)
& 8

-
(=3
o

Fig4 RO Table3 IS Y. &7 — ZADBRAKFEENE
B TR EEROMEEZEZRL, ¥ —ANN, NT OK
FEEMBLFIZKZ ., ¥ — ANN Tid, BRTER
FE47.5kPa T119mm DAKFEZERL TH - 7z, BB+ FEHH
KELEHLAEZELEZRLTWS, 7 —ZSIN DK
EEMRIE, W —ANN 49% k7=, r—2
S2N DAKFEM R, &7 — ASIN H95%, 7 — 2R
NT OKFZERRIZ, W7 —ANN H83%&xh, ¥
— ZSIT ORFEMNRITHN 7 — ZSIN H47%, xt7 —
ANN H23% & 572, r— 82T DAEEMRIZ,
X — ZS2N H53%, 37— ANN H24%& k3. &
B, ¥ —AS2N, SIT, S2T D P&k LFIZIE L A
ERER@ 0,

3. 3 OUEKFEMIH (BRIEFR)

&7 — 200 DEDREIGIRE Figs 1077, EH
R OBA, & —ANN TRD D EHK X ki
Bodrd, Yy —ASINTR7Iv bEkbD, BAK
FEMNBEHNEIEETH 7. ¥ — ZS2N T3k
KAEZERRIZT — ASIN & kZERZ WA, TR
FTOEMABIGINELL Lo TOBDNEBNTS
%. 7 —ASIN, S2N & mAKEEMREIE T — R
NN DHIS0%RBETH B, ZDILhbH Y F4yvF
TEABRLTODEOEHHHICER TH 2 Z & 2353 H»
>7z.

IRt L, fimELoHe, ¥y —ANT 7 —2
NN (ZHR, RPKFERAVNEOEE ($85%) T
HBMN, r—ASIT RO —ZS2T i3, BRAED T
INEW, ZOZ eh oML EBICHRRM A BER L T
& O EDOEFMEIRIRIZDE VA, Y F4 vFT
HEORE RIS £ BER T, ODEERENEL
KB ENBZ DD o7, 72, R ERNS

450
400
350 '/ 1/ =
7 e
’E 250 —8—SIN
200 —A— SN
150 —&—NT
100 ——f{ T
50
0 —k— 2T
-100 0 100 2| Standard
X(mm) line

Fig. 5 Slope deformation at final state (lateral
displacement)
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Fig. 6 Relationship between banking settlement and
maximum slope lateral displacement /banking
settlement.
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Fig. 7 The reinforcement material mobilization tensile
stress
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Fig. 8 Load Strength-Earth pressure curve
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Fig. 9 Load Strength-Pore water pressure curve
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Fig. 10 Normal stress and maximum pulling stress
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T O tanB+Cf =0 tamp+C*

FERE D KLUKBELDOBRAFIRk X2 AKIEHIZ
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T max=0.366 0,tan35.05+0.82(kPa) & 7 - 7=,

Table. 4 Pulling test result

Volcanic
cohesive Sa.ndy
2 soil
soil
The cohesive strength of appearance
C*(kPa) 3.6 0.82
Internal friction angle $(° ) 0 35.05
Reduction coefficient & 0 0.366
| Degree of straight line G(° ) 0 144
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