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Stabilization Method by Timber Pile for Fill Slope Failure

on Forest Road
Byoung Yun Ji" - Do Hyun Jung” - Jong Yoon Kim"” and Du Song Cha?

2 o

ATE HAEA G oM FFE P2 dste] Bodde] e BAANY FRAEE gaes &
AN FHE (1978, 1989) 0] A AR AEAG o] &3l S, 2 Aoe 23 2o
o] XA dEo] ¥ Rdelsd mel Eeixy BEARPHY AUiEes 33 AX A AE AR
of gHgle] BES BHHAE 0.5m~0.8m2 3h= Aol A Aow Yehgn, AhFow e 4
A} o] AL o 0.7~2.0m7} A3 Ao depdrh 3 F3ghabdel ¢ A
o] eMAS U 0.5m~1.3m2 AAsH= Ro] vigadd Aow yehgn, A
MR E BEY BEE 0.7m~2.0mE sH= Aol AA Ao eyttt 17
D59 ol TE 1, 2, 32 ¥ 4m, BE 4, 5= 4 3mAEY Zoly} 27HE Ao E ekt

a2

M

HE

rlo

S~

X
ox fir

ABSTRACT

This study was carried out to to execute the slope stabilization scheme of soil and
weathered rock slope with forest road generating slope failure due to heavy rainfall. The
timber piled stabilization by Shin’s formulae for landslide-restraint pile as elastically
supported elastic columns under distributed loads was applied on the unstable fill slope. The
results obtained were summarized as follows:

The timber piled stabilization was applied for unstable slopes such as the soil slope and
weathered rock slope of metamorphic rock regions. The results indicated that pile interval of
0.5~1.0m was appropriate in the case of high hillslope gradients and 0.7~2.0m in the case
of low hillslope gradients of soil slope, and pile interval of 0.5~1.3m in the case of high
hillslope gradients and 0.7~2.0m in the case of low hillslope gradients of weathered rock
slope. Recommended pile length was around 4m for pile 1, 2 and 3, and nearly 3m for pile 4
and 5.

Key words : slope stabilization, forest road, slope failure, fill slope, timber piled stabilization
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Table 1. Profile and mechanies properties of timber pile

Timber pile

Characteristic values

Diameter(mm)

Pile cross—section area(cn)

Area moment of inertia (I, cm®)
Section modulus(Z, cr)

Flexural rigidity(EIL, t - m")
Allowable bending stress(kg/cr)
Allowable shear stress(kg/cr)

Modulus of elasticity (E, kg/cr)

150
176.7
2485.05
331.34
19.88
100
10
80x10°
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Forest Road

Row Section

Pile Interval

Figure 1. Schematic diagrams for foundation point of timber piles by fill slope length.
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Table 2. Allowable horizontal load of timber pile for each slice of soil and
weathered rock slope by slope gradients in the case of slope length 8
meter

Hll.lslopeo Fill sl(?pe pile ST s F, (F- F@)ZT cwsa m, o
gradient( °)  meterial

—_

1 5.12 248 0.48 3.07 0.87 3.55

Soil 9 404 279 069 2.16 1.00 2.16

o 3 168 199 1.19 0.18 112 0.16
34.87 boeq | 483 279 058 9,57 0.87 2.97
weathered o0 957 0467 2.09 100 2.09

rock 3 158 202 1.28 0.03 112 0.03

1 512 392 0.77 2.01 0.87 2.32

Soil o 404 362 0.90 1.43 1.00  1.43

0 3 168 241 144 -0.23 112 -0.20
80.79 veathoreq | 483 383 0.9 1.80 0.87 2.08
9 381 309 081 1.64 1.00 1.64

rock 3 158 228 1.44 -0.21 112 -0.19

Table 3. Allowable horizontal load of timber pile for each slice of soil and
weathered rock slope by slope gradients in the case of slope length 12
meter

Hillslope Fill slope
gradient( °) meterial

Pile 2T >S F, (F—F)XTcosa m, H

1 479 223 046 280 0.83 3.35

o , 2 517 273 053 3.13 091 3.45
36.45 Soil 3 402 247 061 2.35 0.97 241
4 300 254 0.85 0.65 1.06 0.61

1 452 259 0.57 2.30 083 2.75

jous  Weathered 2 4.88 262 0.54 2.92 091 3.22
rock 3 379 238 0.63 2.17 0.97 2.23

4 283 279 0.99 0.42 1.06  0.40

1 479 513 1.07 0.77 0.83 0.92

s ol 2 517 4.04 0.78 2.10 0.91 2.32
: 3 4.02 3.45 0.86 1.51 0.97 1.55
4 300 334 1.11 0.27 1.06 0.25

1 452 439 097 1.04 083 1.25

43.41° weathered 2 4.88 347 0.71 2.26 0.91 249
rock 3 379 3.00 0.79 1.65 0.97 1.69

4 283 332 1.17 0.17 1.06 0.16
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Table 4. Allowable horizontal load of timber pile for each slice of soil and
weathered rock slope by slope gradients in the case of slope length 16

meter
ng:gileSi(;IZGO) F;;liti(i)if Pile 2T 2.8 F, (F*FO)ET cosa m, H
1 447 212 047 2.57 0.83 3.09
2 530 263 050 3.19 0.88 3.64
Soil 3 492 256 052 3.05 0.92 3.32
4 403 230 057 9.45 0.96 2.56
. 5 431 3.10 072 226 1.03  2.20
1 422 250 059 2.08 083 2.50
veathereq 2 500 258 052 2.94 0.88 3.35
3 464 248 054 2.83 0.92 3.08
rock 4 380 228 0.60 2.22 0.96 233
5 407 356 088 1.55 1.03 151
1 447 354 0.79 1.58 083 1.90
9 530 3.87 073 2.96 0.88 2.58
Soil 3 492 361 073 2.92 0.92 241
4 403 313 0.78 1.76 0.96 1.84
0 5 431 403 094 1.42 1.03 1.38
34.87 1 422 356 084 1.34 083 1.61
9 500 342 068 2.30 088 2.63
weathered o o 318 068 2.98 0.92 2.48
rock 4 580 282 0.74 1.77 0.96 1.85
5 407 420 1.03 0.98 1.03 0.95
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Table 5. Interval and length of timber pile for stabilization of soil and
weathered rock slope by slope gradients in the case of slope length 8

meter
Hillslope  Fill slope ) Pile interval(m) Pile length(m)
gradient( °)  meterial 1e D D Sliding Insertion  Total
m $ depth depth Length
1 1.88 0.50 2.11 1.88 3.99
Soil
2 2.45 0.82 1.69 1.92 3.61
34.87
weathered 1 1.50 0.60 2.11 1.94 4.05
rock 2 1.81 0.85 1.69 2.01 3.70
1 2.87 0.76 2.11 1.88 3.99
Soil
2 3.70 1.24 1.69 1.92 3.61
30.79°
rock p 2.30 1.08 1.69 2.01 3.70
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Table 6. Interval and length of timber pile for stabilization of soil and
weathered rock slope by slope gradients in the case of slope length 12

meter
HIHSlOpe Flll Slope Plle lnterval(m) Plle length(m)
gradient( °) meterial ile D Sliding Insertion Total
m s depth depth Length
1 1.85 0.53 2.03 1.89 3.92
Soil 2 1.86 0.51 2.04 1.88 3.92
3 2.13 0.73 1.67 1.93 3.60
36.45° 4 6.47 2.89 0.59 2.14 2.73
1 1.54 0.64 2.03 1.95 3.98
weathered
2 1.32 0.55 2.04 1.95 3.99
rock
3 1.69 0.79 1.67 2.01 3.68
1 6.74 1.92 2.03 1.89 3.92
Soil 2 2.78 0.76 2.04 1.88 3.92
3 3.32 1.14 1.67 1.93 3.60
33.41°
1 3.40 1.41 2.03 1.95 3.98
weathered
2 1.71 0.71 2.04 1.95 3.99
rock
3 2.23 1.05 1.67 2.01 3.68
gRoz *e AXAA 30.79° 9 AEAEA} WES thate] 1.85~2.13m, BECES
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Table 7. Interval and length of timber pile for stabilization of soil and
weathered rock slope by slope gradients in the case of slope length 16

meter
Hillslope Fill Slope . Pile interva](m) Pile length(m)

gradient( °) meterial Pile D D Sliding  Insertion Total
m s depth depth Length

1 1.88 0.57 1.91 1.90 3.81

2 1.77 0.49 2.07 1.88 3.95

Soil 3 1.87 0.53 1.98 1.89 3.87

4 1.59 0.69 1.16 2.08 3.24

37 99° 5 1.79 0.80 0.50 2.15 2.65
1 1.62 0.71 1.91 1.97 3.88

2 1.30 0.53 2.07 1.94 4.01

weathered
3 1.35 0.57 1.98 1.96 3.94
rock

4 1.47 0.76 1.16 2.11 3.27

5 2.19 1.17 0.50 2.18 2.68

1 3.05 0.93 1.91 1.90 3.81

2 2.50 0.69 2.07 1.88 3.95

Soil 3 2.57 0.73 1.98 1.89 3.87

4 2.21 0.96 1.16 2.08 3.24

2

34 87° 5 2.85 1.28 0.50 2.15 2.65
1 2.50 1.10 1.91 1.97 3.88

2 1.66 0.67 2.07 1.94 4.01

weathere
3 1.67 0.71 1.98 1.96 3.94
d rock
4 1.85 0.96 1.16 2.11 3.27
5 3.48 1.86 0.50 2.18 2.68
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