F7he

T rREEED

e
=
foi
ol
il
o 4o

Application of Environmentally friendly block for the slope
stability and protection of Rural Housing
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Shin, Bangwoong Oh, Sewook Kwon, Youngcheul Cho, Cheonhee Han, Hyungu

Abstract

Green environment is most important factor to human being taking a side view of psychological
aspect. But, as the civilization progresses rapidly, the green environment decreases. At present,
various environmentally friendly methods are developed to prevent the ill effect of the concretes.
In this study, Ecostone retaining wall method, which is a kind of environmentally friendly block,
are used for verifying the application to the slope stability and protection of rural hosing. In case
of rural hosing and structure, the height of the slope is not high and additional loading doesn't
act on the slope except the gravity loading of housing and structure. From the result of the
stability analysis of Ecostone, 3m to 7m Ecostone retaining wall can have an equivalence capacity
comparing with the concrete retaining wall. Therefore, Ecostone method can apply to retaining
wall with the structural safety and environmentally friendly aspect using the plants and
vegetation.
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=—tan(d+a) - x+ W

T HA C tan(w— @)
x =Wk 1+tan(6+ @) : tan(w— @)

=31.76x{tan (90 —w) — tan a}
HoltH 24 5 F=1. o tan (v — ¢)
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= 5 5. an w) — tana}x2.1
= 28.74x{tan(90 — w) — tana}
$=30° 6=24=20" . a=—16.7"
w =48°, 49°, 50° =2 7}A 5FH
w =48° ;
= 28.74x{tan(90 —48) — tan16.7}
§ tan (48 —30)
1+tan(20—16.7) - tan (48 —30 )
= 5.5030
w =49° ;
x = 28.74x{tan(90 —49) — tan16.7}
. tan (49 —30)
1+tan(20—16.7) - tan(49—30 )
= 5.5233
w =50° ;

TER R R SRR R O 24 15% A 49% 20004F 2H 109



x = 28.74x{tan(90 —50) — tan16.7}
tan (50 —30)

“1+tan(20—16.7) - tan (50 — 30 )
5.9227

web] AABELS 402 7H4 Y

X ma
PA = . »

sin[90° — (86— a)]

_ . 55h233
" cos(20—16.7) =5.35t/m

2Py _
= =0.1925

~
>
|

| @9 @], | 84
T L(Lz) % = (U) EWHE
m wm)| © | "™ ¢ -m
W1 [0.2x0.5=0.1 250 |0.250.25] 0.0625
W2 [0.5%0.2=0.1 250 |0.25 [0.60 | 0.1500
0.17x0.57x1/3
w3 250 |0.12 [0.89| 0.1104
=0.049
0.8x0.3276
W4 250 | 066 |1.10| 0.7207
=0.262
W5 [5.22x06-3132 | 1.28 | 40 [1.45] 58133
Al 5.228 6.8569
gz | w2 x| v [AgnaE deeae
° " A (m) | (m) [Mr (t-m)| M (t-m)
® | ©
A% |5.23 6.8569
ES 10321543 11.73(1.83 0.5498 9.951
A | 561543 7.4067 9.951

110 WBIEAT AR E Sk SB248 198 JmAE 49% 20004 2H

@ M=ol gk kA

F cMr _ 7.4067 _

or="sM ~9.9510 ~0-14 < 2.0
oty
® ol dg A
5o Ut FEvlEAg= 0602 ot
_ 2Vxtandg _ 5 606x0.6 _
Fg= SH =5 408 =(.62<1.5
Eor
44 W7 A e [E 1009 2
¥ 10. i8S 7N F(open cut)dle] A3
Eco- stone®] <t4A H7} Ay}
Qo
gue | ER0 wew A
A | :
(m) | A%(Fsa=2.0) | &=(Fsa=1.5)
. 3 158 | ZeHA | 1.05 | =eHA
1:03
167Dy |2 074 2otd | 062 | Eerd
-1Leg 10 | 030 | Zeotd | 031 | E<r4
L o5 3 252 otA | 144 [2erA
' 5 1.23 | 2<etA | 0.81 | ZotA
(26.6Deg) 0047 | meta | 034 | 2ot
Lo 3 [ 474 otA [ 230 ] <A
' 5 247 | tA | 129 | BorA
(35.0Deg) 01097 [ 2etd | 051 | 2t
L 10 3 [1586] otA | 599 [ <A
' 5 9.09 | ¢+ | 352 | <A
45.0Dee) 000 [ erg | 154 | o4
kg HE Ay gt A folA EHA
3 A¥rt ygkon 5m ol e AlEFE}
A s Al ST FAND 5 s
T WASE Pe BAsor & Qo A
ERR=1
3.5 F74AA o A]lF3F Ecostone -39
HANAG BHE AFAE AeAz o
WA Agstel oRANES YA E B
B *lEOI
S Mol A= 9P olnuA



ol
tlo
L
e
rigt
ol
P
ot
14
i
I
)
ofo
o
o,

N
N

e I

SAZRIPS ASs] g9 FA 167°Y e
g Hd 15m7tA §HIE AlFse] o] uf & )
AsE WY Re ARt
gyl kg4 ke BYF xRN F9
sadNe AAsgon FAHNLS A% 4
o e [29 9ok 2 i
2 M s QM E W& FEM 221379
PENTAGON™Z Al gstglon Aute may NN |
Up
o+ Quad 4 solid 245 At&3F o Xuk S
Hel AA€ A7 Frame 245 AHesls () VA2 B FHAA $He) WP
ol 7] = Arglyl W S Z ks 22 o E 1 d g
IAE ddsEE 2 e‘ T = 2% 2w 9wl B (7x ¢12_7, scale=501Y)
Stk 2 e Wy wYs xhow wy
oJatgon A33 $3 LREe FRLA, A _
> A B °cToe a9 10. 5 4AMA e A5 Ecostone &9 <]
Pl o) R = o= 2 2= [e) =
=1 X}"IT }’IO}LTC \___l——]—,—O, T3 X}"l‘l’i o]' tﬂ?—sﬂ]ﬂﬂ
1 O
AT
16.0 T T I T I T
o , Legend |
: #=  No Anchor System
i ‘ 12.0 I  Reinforced with Anchor System
—— E 1
| z
2 80 _
=
s
= 4
4.0 —
Iy 9. w4l A
[—— 0.0 | L | L | L
REST 030 STaGe 0.00 0.10 0.20 0.30 0.40

Lateral Displacement of the wall(m)

-------- a9 11 B 5o o S £

R B
- st SNl BAE Tx § 127 FES
o | = ok,
B (2% 101e 4AS S8 n3d 459 wy
(a) BAZ B gl FAAA 299 sx ke Agol T gule WAE 2 w9
HEg T 2 9w E (scale=501)) HWE S 508]¢] scale® FAF 2@olw Huj

TER R R SRR AR S 24 1R A 49% 20004 2 111



a2

2
o%
olo
to
B
Ho
)
of,
EU.L.L
B

3, $35

By

Mol g Eold] 1/3uT 27 we 9o 5) wbrEel A9 $¥nsl BA g 371
A owass sl A4S Ba wAd s A9 AgEe] WA W A9} drels),
sold FusE (23 1A masger  gepd TEA RAe ud & gen
B4 AT AAE AT A AFAA 8BS HE oled £ N TARE BAARE
Aol AU 1196%~1835%2] Welwel o] JERANES} Fi B4 Fve) Hg
wAe gle Zew e 2 @8e & Qi Udow AT 4 YT A
oz Anad

4. 28 2 AA

Frhad Hwe] BE 9 orHAS R A1 Ed
I A FEE ol&std FRESE F3E
2 o FAAASEH] AAFALS Wteto] L. pbERE A HAER G, &R T, "HERE
thed o ARS A9 4 9ot} AN — b RS TR gL

2. pEEREN RSB e, BaRa i,
TARREE R HEREGT2, MEBECHEE. 72k,

1) ZAA Al&3d 23 (Ecostone)d] <HA4A TR, P S b2 B
B7F Ak el AAE Aatel wet Aelzt L Hok LB TEN G, Ao 1 T, 1976
AARE I Tm el FHRAN S BE g1 “precastBlock & FINI L 72 o) it
Aoz A8Y + 9l& ez dasHM, & 5 T5%", Technical data, + AT, pp.79~87,
Areart BAYS Aeoe olgld 24E F 2000.
w3 aHdoF & Ao, 5. Tien huang, "Mechanical behavior of inter—

connected concrete-block retaining wall”, Journal

2) HlHo HEE sjof & Ao Huls A} o geotechnical and geoenvioronmental engineering,
$ato] S0 Y PP mwstolof drh, ASCE, pp.197~203, 1997

6. Fang, Y. S. and Ishibshi, I. "Static earth pressures

with various wall movements.”

[e) =} =) SN OO =]L-

oﬂ:i) Hj{fi : j—}j;o.j} iji} ZHL:;:; ;}z 75];0? Journal of geotechnical and geoenvioronmental

T e = — o engineering, ASCE, pp.317~333, 1986
el FHE Agstad e Arede AE g gaya gesses, aansy A4, w2
= FEANE e THE HAstolor & A W EEANAT 1996
o2 HriEdY. EE FAAAANME AR 8. AW, o|AF, AEY], AWw, “cAokgl | uko|
RAGe W 4wy g 24E B 5 9 AEE B wEAld 247, S es
At 19951 EAIgta 23], 1995

9. FFAATIEAT, T B

4) FAANA, E2&H IR AlTE AfdE A7, 1988

BA S WPPHS WEA TN T AL A

H =
aE B35 gde] W= WA A
sl 11.96%~1835%9 Welwte] WAFT 9l
Ao LpEpRL,

112 SRR G R B2 19K i 49K 20004 2]



