A Study on the Type of Pavement Base and Drainage in Mountain Road
for the Prevention of the Pavement Damage by Uplift Water Pressure
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ABSTRACT

Congtruction of road closed to mountainsisinevitable in Korea because the mountainous region in Koreais more than 70% in area. Recently, due
to globa warming, typhoons or heavy rainfals frequently occur, and accordingly, mountain roads are serioudly damaged by landdides, debris flows,
and uplift pressure below pavement. in this study, damage on pavement by uplift pressure was investigated. Various influencing factors such as ope
angle, reinforcement of dope surface, thickness of soil cover underlain by rock, and types of drainage system were considered to evauate uplift
pressure acting on the bottom of pavement. Raising of water table up to the surface of dope may depend on the duration and intensity of rainfall. It
shows that the installation of subdrain can reduce the uplift water pressure. Therefore, It is concluded that the use of subdrain system is effective to
decrease uplift pressure and cement trested base is more endurable than typica crushed-stone base.

KEYWORDS
mountain road, uplift water pressure, ground water level, coefficient of permeability, drainpipe, cement treated base, rainfall intensity

TES| 70% 040 A0l 2Lt XM S W0l C27t XIS QI8sHA A== Z40] E7tmlsitt. &2 501 =Lkt
S| FEtoz EfE0[Lt HESR7 BlHo| LMot QO 0|2 Q15 AX| 20| AMEY, EAT ASIRIESQ S0 2|8t 21,
AEE LDl FASH LIEHLD QICt &2 370l = 0[248F ALX| 20| LjsH & AR T4l oo Ydst= Zae| S2 SAt
Off CHSHO DASIACE AX|=2 0| Ciefet S8 15| fIst0] eS¢l ofsh EHIE0| Y4t XAFSH0f thato
AMHO| AL, MR HHO| BURT, MA| ZAIH EARSS| T, XIS diie] X S70i| w2t AeRESs AABIICT. 24
A1 detdErU2 oM Loz ARRE|TD Q= MAVIE 28] OIAEERY S HHEEA A0 5~ 10kPa HRI0fA] &
Aottd, AHGAIZ0] HEOH| w2t defEl ST Bl2ilsto] HAlE AS 20leidn, AlHe| EHE 24 MelstA| vts 899
MERETUR A LIERIATE A BAIHS| EARSS| FHl= Ko7 MAEHIIA| A5t A= AeEEs 2 9
2 YA, A[st2I7t AR EHIIX| 4&sh=s A2 ZPAIEAIZI 2 Fakg th= 82 n2dsiH, XSie] dXl= =
2 230 7leliXl= AeRIErUe 58K02 UM £ ISS RIS 7|I5SA 0| THE AefRSol tiet Metd 5H
OlM= B] A1 MA7|SECE 2AMRI QHEXE|7|S0] AHS0] B7et0] 3| S8 dag UAlsh=t| F2latttn TEE(X]
o AN |BeRE deFErYe AY = gl XTI X AIHIEHE ME5I0 Algst= A0| BIAsti
LHEEEICE
sHAIZ0]

MRIEEZ, NEEY, A5, EAA, ABHLL, HEHEDIE, 2YE

Journal of the Korean Society of Road Engineers / st=F 25t5| =2 H[12#H H15 S# 435 2010. 3



o] 29 2¢] A}

bl 98
9 =

s 43
| dojt 3t
0] 33m, AFHE] o] 18m, E29 #

O~
I
A0
T

B

i
Z

S 1~3m olthe] e =}

g

a4

A 713

]

oAbz} £}

AH 1=

s

ATl e dEAE o

10m= AR &

o,

v A

=0
o -

=

omn EA}
SPFESER T

o]
AN
S 3lE

AT E H o]

R
.

1 43
odlA 2/3 %

o
_2_0

3l A1

H
R

]_

AHE (75 ©]

-
.

FTEANEEAE, 1991).

s

(

Askar 9l

s} Bl &

9 olgeln BE

2
).

],
. 2005

3|

SEEESR
th(e]a1)

=
[€]

oo

270w} A}

&

N

5737

kls

]

A

N

B
™

< H

, 2008). #H= st nt

=
o

1A AoH A&

= 7%

z'g:

=
H

FEAIA Hel 2A <

1917w gtol

TYAZN AU, Als

=
=

ERA AR

BAAZIAL . 2 A A

EEELE

o}
H

A=
T

o

€

3l 7}

12 o2 g 3

Ag 5

15cm, HZ7)

=

= Bem, 71&

hy A
It

=

9/]

o] F 7K A5-=E 7h

=

o

I A ELPY A 2]7]

IS
9}
ts}
&)
<

AC 5cm

(FEHLF, 2007)

mEbA, 2 AelA

NEIES

4

&0
od
|
=

F

(b) Al

=
S

(a) #47|Z

=™ 435 2010. 3

=l

=8 M12# A1

=L 2sts

ot

Journal of the Korean Society of Road Engineers /



SEEP/W(GEO-SLOPE, 2001)& A|3le] 8o} 7+
TRl 2ibE Aot fsa a4 Zrageln,
3t ¥3}-AAREE B 23}/ BE 3 - AP35 5 271

a4l s,

- o
E 9E BA57] Yste] A|ute] EAX] 24 817 Es R
gt TFAFE 1.0X10%m/s2 Mg atg o (P9 =,
2002) A47158 FFATE 1.0x10%m/s, YFH

=
o FFAIFE 1.0x10%m/s , ¢S FFL EFFSS

2 1

2.3. AHH ZAL S AHH EMX{Z| SOk M2 AreEF
2o Sl L Ol HE

2.3.1. sHAMEHH JHY

oh ¥ A7 A e 19 39 e BUEE
o] BAZATAA 18 5(a)9 2ol ARG BES B
WA G A2 Fgstel Ae] B4 BESE o] 97h 3
ARFdel M)A 9P BT £F 39 5(b)SH

33m

15m

33m|

15m

NI
i

(c) 45" ZAtgio] vls=mto| =& A%

H g2 sPgsien, Askese] 914

A ARS8 63 2ol AAstsien XA7|E
AukA 9l Pe| 2 o} AZE Bem, HA7]1F 15cm, HAHE

% 30cm 18|31 1 skl A FE RMETA] s
9] wifo] e Aoz 7Hgsle] dia e a5kt

ol
=

2.3.2. Al ZAL I At EHAZ|0 02 AEEFESY
=]

BAR 45 ZZGA AP B B4 g BES 27
0 TFEZO| 7PiAE FFREFL iyl i A
E a8 7% 2L adZE Yot 3gEe =8
o & yehilon, ezl 493 m2e} Aalwo
Asle 2252 gujgitt, 18 {o|A] Hoz| = upel o)
W=7} Qe o] FoiA| & AP A gl s

im
10m|
33m
15m
(b) 90" ZAlE0| BESE0l B2
15m

(d) 90° ZAHo| suto| =5 At H9

—
Qo
c
2
9
5
(¢}
=
o
a
o8
=
w
Q
o
[0}

=
Q
g
2
g

0%
a
7

~

@

Hi
tn
Hu

Eﬂ

Jol
T
Ao

1]

=

o

[

=
fon

o

[t}

N
(o8]
fon
no
2

o
w
w



A GA BEA 0] AFHQ A fofl = e FEaesto] W
Asta vgdol YA SFE S8t 45 4AkA H )
10kPa, 90° Aol A 2l 23kPa7HA| Z7}fs&u} T BE
F9 AP HgHoA ozl T2 QEE TEHgko R
AAH oz e F4qto] 7hagit) ol sz
B =2 QAN wipod ot m2ae] e F4ehs
A7) T8 9ol A EE 4 gt
OIALZE 5¢om
9715 150m
BT |E
30cm
SJAERE
T2l 6. A&l sjA Xt
12
= 45° ZAHEESAH)
£°] — — 45 ZAHERARD
3106 -
i
g4
w\oO
20 24
0
0 1 2 3 45 ¢ 7 B 9 1011 12 13 14
A2l (m)
T2 7. AFHEHEXE|of| 2 H]|w
25 4
= ~ 79 EAlD
20 | . —— 45" ZARESAH)
= Yo T T 45 ZAHERA)
< 15 N
?E N
b
uF 10 7 ~
1 \
1o
<0 5 » L
L
o ™
o1 2 3 4 5 6 7 B 9 1011 12 13 14
2[(m)
T 8. A ZAof| 2 H|W
EFFSA EH wlgate] ZE AYsH S A Sell=
% 99} o] ERaleA ] AR F4qto] hAdit), o]

o1 2 3 45 6 7 B 9 1011 12 13 14

72[(m)

(a) 45" Atgo] Hiisemto| = MX|of mE H|w

20 1

15 1

10

¢ 1 2 3 45 6 7 B 5 10111213 14

742[(m)

(b) 90° At 2| His=mto|= Mx|of 2 H|W

2! 9. HiZ=Io| = Mx|A| AlSFEIE4=0to|

EAE Qo] WE e
oA B st go) vlgH
F9) St TAYAGE *J%H:‘?

Q3 =

Bl A HojA

4 Journal of the Korean Society of Road Engineers / St= %

3] =24 AM12H M1s &3 433 2010. 3

=11
=



(
=

ET

Ssre] Afol7h 27 A g Ao Hof, A
i-q A7 A EAES] Qol7h Aol BB
J1el gle Ao BT 247

[e)

O
o?L'
lo

oo [
m
e
4
o §
=2
bl
i
<l
e
>
)
rl
e
)

2
4
%0

RS

33m

S-SV T )
R}

oty
il
=
A
7
Ju
)
:oé
%
o
>
>,
_O‘L
%)
o

2.4.3. 2ZalE9| X|5l140 AI-¢H1§'-,_|.

a9 19 EAEY 92 20069 % 7€ JFE = st
of QUA|A BAE AbeE ol 2 Kl Zlo|th 20061 7€
S5 ALY 71 EE EXE A E AT
£ 202mmSth. ol AA|FlA 19654 ©]F 4
2 7Aedon, & gl 4565999 & £4E5 7
L 20079 7€ HAEZSE BARE] Yote] gAle A
202mm7—5 133 A58 EX=E ‘jqur(Transwnt)

15m

= d
(a) tHE f{ofl 1~3me| EASO| ZXY o 7}o

Sl Al Askrsle GuE flol 9k 9o dEe
o) Ao AR Bk hgsact.

EAL] Qol7) 3ml AS A Aol g8 x)
93 2 4FRERGe] HAHAAAE oF 48P =] A

15m
2E0

33m

T T T T
k‘-\‘- 240 |— —
- g 320 |— —
(b) EARBZH ZEXY =
= 300 |— o
O 10. EALES| Zlo|d etHyet 5 o | _
=
8 260 — —
=
-3 = P (3= 240 |— e
S ARARSGel 2 Yehdth wgw agrgddr |2
- _ N _ = zz0 [ _
EAbo] B84 ANz Sk ARl B 4% |2 | i
TUE AAARE, Q2 H G4 HolAH EALZo] F 1o i . | |
=7 - - 100 o0 -60 40 20 [n] 20
NETE BH%‘—-EB_O] Slolx B2 vt 4Es) dojut 71(:]11?“/[: Pressure (kPa)
0‘:}‘0] Z]—O]‘X]E‘ _15',_3’,]-—%— ‘Q"g/\]ﬂ‘;} EE:} }\ﬂ 7]—%] _Z‘_LQ] }E} (a) §].Z:!-%§|.E_c_)_| BAEAO-|_2_/|\_-|
12 - 450, T T T T
—m EAIE =
10 . _ _ . =
— oo S =
& B A WL e HA| EALE =
=< N =
ol 6 B
i 3
K1 47 3
1ol
20 4 2
=
¥
a 1 2 3 4 5 6 7 8 9 10 200 | 1 1 1
=100 -&0 -50 40 -z0 o 20
2[(m) Pressure (kFa)

(b) ghetel g4S 4T
a7 11, EAS Zojof IE MESSe Hlm (22 A2

Journal of the Korean Society of Road Engineers / 8t= T 25t3| =22 M|12#H 12 S# 435 2010. 3 5



Vol. Water Content (x 0.001)

350 — —

00— =

Vol. Water Content (x 0.001)

. I 1 I 1 I I 1

-400 -350 -300 -250 -200 -1350 =100 -50 o S0

FressuredkFal

! Ae. W] EALEe)
Q611 1ndl Aol 14106 aﬁxgswla}o] EL BN
A) 4R T4l JERITH(d 13-D). Bebs BA1Se)
2 74 %

dol7t vl Hr) FPUFESL Aol 2 9FE
"

o
oh 20024 FAF 9 A A3 PSS A%

870mmE 183 ZAFol+ 3m EAZo

= opFoliel] 23kE = As Flskit

w3 38 149} o] A2 BE}LLS Bl DR

1000.0

\_ el L 4 4k ok ok kb hkdh kb Lo

SNall b res \_‘\\\\ SN

BESEERTREE N LW
s L LAY

10
R|HAIZHh)

a2 14, eIMZe| IDFEM(HMRE

100

£, 2000)

(b) EARS 2o TmY 2 ETstF ol Kot st

72| X|ot¢ eist

2Ag a7 B A% 929F 202mmE 54 g 2
2 59t A8RYL s @A eus) e
gl ne Rk TPAA A AR E39 2

il

A g
o we wjsgge] Auo] 4153 o] £l Aok Atk B
=

2.5. RISHISHEO 2 MRSt o U OFY
MAs

2.5.1. XSt e 27

Aol e RN Frde g34E Slsh]
ato] 2 Fujeae] Zlol & WS A A aiM S ek
o o] wf A Fajae] dole 2y 159 o] A K27
% o2 A7 Om, 0.5me] 7 7= 2Fss o, 37t
2 Aol gl 4 5ol tali = nEsht,

252 NSHITWHO| 12 MBESSY A U OHEY
HE
AZuEPR ThE FFATEAS AN A%, AF
el f7o we A ekgele] ¥
16904 B A3t o] AFul5ao] EAEA BS BS
e 10kPag =R ERgA s AFHERel Zel7k Om
9 A95h 0.5mY A4S 4L BF OkPaz BT, O,

6 Journal of the Korean Society of Road Engineers / st=F 25t5| =2 H|12# H15 3 435 2010. 3



ool i 4

(a) XISt = 89

(b) 2x71% Om of2lf XStk Ax|

I
3
0.5m o
N
(c) E=71|& 0.5m o}zl XSt MX|
21156, 752 Zolof e b= s A
12 -
- Al SR gls
= = X|Sti==2 Om
— g .
© X|SHi==2E 0.5m
=<
ol 6 7
i
®D 4
i
<0 2 4
0 L
0 1 2 3 45 6 7 8 9 1011 12 13 14
2l (m)

a2l 16. A=t dx|of| whE H|w

o] uj A|FujTe] wigFe S|
B AT 611*—1%‘?%&4 57}% # 2}% A
2 deg), o A
w2 A7 o gaAoln] 2
Aol F8e 93 g}

o*—OF‘ *JZL-.?L é

[l
i
s
>

(o]

o
I
fu

K

2.6. 27| Ent oA 2|7| &2 Hlm
A " 4ol YErRE A o] 7 3
AAYNZFo R Yo T 7A 2A0A S $3319
o} o] g FFAe A= AHFe] 72
9 sfekioln, FgAE]7]ee] A5 A2 1%91 5
oA Axtetlet. 29 179 X delA = F e
2ol A7)0l A e7|SHG 2~3kPa(ef
FFRATFTFdel AL AR YEiyTh #4759 Erﬂ

FAZTE g o] A w7t dgs] Loyt 5}
ol AL AP FFEel AgotA, A 7SE A5
e Aol KA E)7159 Aol E3E o Aol St
SHAl HlEw, AA 2T HEAE 2 Aot gle e R
Siaaci=
14 -
447|5
124~ 1447
<10 ™ - = FxEPIE
=
il
u- 6 7
KD
B 4
<0
2 )
D =
o0 1 2 3 4 5 6 7 8 9 10
()

5
HFAREGE P AT oA g S 9
& AR TG A S Aok ol S,
105 o S s
ArE (kPa) HeRlEsY (kPa) otE
OAZE 1.157 A5 9.67 0.12
(eSS S 3.58 ESPRMES 12.33 0.38

(1kPa = 0.0101976kgf/cm)

Journal of the Korean Society of Road Engineers / St= %

23| =28 M123 H1s ™ 435 2010. 3 7



b oA

=

<)

2] 7]

FE) ohg

3} o] of

)

A

Tl

A

= ki,

(NS

7Fe| ofof

2

=

=
T

| 478 A

=

oHo

= 77t

]

A
=]

| B-01)0il <

A
(il

=

2lLCh

—c

=
= —

# 08XV &
Off ZAH

he e Ae 2ol

243
o] &

=

o

tod 3ulf o]} A vkttt o]

AR =2 A Eol

I

p

.

off v

=

stol o 2] &

2 471
ATl A

of FEHITA & F YloBE ATl B AL
2

ARy HgAe]

FATh Abd 7t B

sof @75

Foll o

3 599

A
7o
N

—_—

3

25~35

Al o7

<,

Hdeior g

4

A
=

[

NS
=z
55 7|

=1

i}
[A] ® 158 A 2

L
} arof|
214

!

/L

2008, 2%

CIRPNE s R

167~178
M, 2006, “Huffe| 4

K=y

=}

[y

/
F

2/, \ol. 15, No.2, 169~167

1999 TARERR 2] FHLATIAF 7B T

IS
396~408
5

fox
o

=X

o

Al N
2,

=GIS
af
, BF=A|

Iy

aif Ol

f

!

I=y

i
e
2008, 2006 7
==

t

JAL, 133 4

S

t

1
]
=y
O,

=0
AMTSE, 2000,
323~325
/5t
tL\F 74

=ESHAR, 2007.
s,

EEllA Hop

A

]

o
f

o o

o}
H

A=
T

A el At =

5

|
]

=

A

o
Az, 4 ZAbe

=i
RLn

1

°
pal

o
B Ao e &
1371 o

I

__OO

ACIC S

3

)
T o

- T

F

28H HI3C

=3
CH
018,

P

)
p
"o
=0

w1

Xl
=,

0K

lof
:
U4

o

=

+

5t

e

b

[}

S

F

(]

2/, 339~341

1z

“ =
2

2,

IT

1

;

N
==

2}, 2005, *
g4 Ao &
249~258

A

2,
SF
=X,

o

519~528

17t=

=,

<2,

3]

&
n

=)
GPAL AR
!

=

r=X

=
e

Ml 25# H| 4C

™ Xl 5B
0I3lX], 0%, Of

I
SERPHLBAL, 1991,

EAS %

YeiA EAeA 2

3
T

S

I

SR Ao i, Anel

SoAMEE T4

o

7sle] EAF

H

(2) B2 HET QHARY wjselir} mRakr
,/FOLI: 27].

Ko

[Eo| Z|1E & BT

=3

o

of Zol7} Arl 4%

1]

=

o

=
[}

ol

1 2009. 5. 25
1 2009. 5. 27
1 2010. 2. 25

o]
=
o]
=
= 0]
=)

b

A
T
i}

PS

=

o A
Al

3

2010. 3

=l

=H 43

=l

publishing company
GEO-SLOPE, 2001 “SEEP/W for finite element seepage analysis’

=8 M12# A1

Arpad Kezdi, 1979, “STABILIZED EARTH ROADS', esevier scientific
Yang H.Huang, 2002, “Pavement Analysis and Design”, Prentice Hall

=L 2sts

F

s
or

5%

% Ab
S

O 2 Vet
Hr} B x )75

=

A4713

Journal of the Korean Society of Road Engineers /

et =

O

|

gl

=




