www.kict-geo.re.kr 2004 st AMY|sdT Y XUt E Alo|H A NI WES

Methylene Blue TZ2AEA 1 gt A= TEAE A}
An Investigation of Frost Penetration Depth by Methylene Blue in Korea
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Abstract

Many public facilities including roadway, railway, and embedded pipe lines in this country
have been damaged by the repeated freezing and thawing of the soil during winter and spring
every year.

However, there are only few research results in field of frozen ground in this country.

Also, there is no the formulation of the reasonable equation for frost penetration depth and of
the criterion for identifing potentially frost—susceptible soil in design manual of pavement yet.

Through this paper it is anticipated to asses the frost action problem in roadway, railway, and

water suppply lines and to establish the design criterion about pavement in seasonal cold region.

sl NE AA AT 7 Aele] FADE 2AF Ho| Adrk ey, 1 9A Aoz
Awre g4 ol A AHE s 7 =

Holx ¢ A5
3

B A E FHA 5AZo] 441 Methylen Bluegd AME3sle] AA| =27F 329 A4
= P <

9 Awzdel % FAUol

Fevets A sEAYolY webA vid FA 7] 7]&o] get® oA Auke] F4d

¥ S AAV|EAdTY EEATE AT - FEkAL - 031-910-0215 - E-mail:yckim@Kkict.re.kr
wk A7) EAdTY ESATE AT - T8 A} - 031-310-0525 - E-mail:sshong @kict.re.kr



www.kict-geo.re.kr 20044 st=AMI|=dA T XA 7R Aol AT M I whg 3

Hfrost heaving)©]
e R S
shA Eth o] e} Zol 2
HS s do] MAsHA] e Ad o= XFslo]ok 3}
A= J

i*”:ﬂb}

L
N
o
o
g
N,
i)
T,
lo
o>“
i)
=2

>
Job Xl of o

i &
N,

)
rlo

> o
o o

A

oy K
ofo
o
ol
2
o
)
roh
i)
)
2
M
=
>,
of{
B
il
B
~
>
il
rlo
=)
A
o
o o
a%)
9

[0
Ul
@
s
fl

&
<
D
©
~

3l Methylene Blue %=

= %242}5(1991 2004) ¢k 717474 e 71dA R A A

(1973~2002) & o] g3le] U 713 AukzAd A3ts 547
]

| g BgRAF AAVES AR 98 72Tl

i ol o Hi

2 m ow
o>
k1
2
23
o,
o>, I’ﬂ _]Z OH
o

=)
)
x
» e

iy

o
==
i
[}
ol
AN
o
o
offl

@
L
N
offt
i
X,
AL I
> ox
ol
9

o
o
_‘>~_14
1|

(Y]
1>
o
=
e
o
ol
M

2. KICT Methylene Blue SZAMEA

o FHl= 1963d 2919l Gandahle]l 7fE3 FAAE=AS Edz dxdd7]sd AN
A A A Ao R a7 13 2ol A% 24mme] Fohsd &3 Qtel A7 16mmet 217 10mm
A
o

o 2F¢o R | 55 okAY sl Lt Sof vk e §ddels 2%
s 201(150emz AFH7AA AHSA A W YF Lol AU o] Y ok Lol
£ 449 Methylene Blue §o] A4 glom of geoje Feore AMe fAAW 7]
o] 0Colal7t HR o] Falom Wty FAAo: Aol vio] ofad AL ¥ A
o] §olo] ol FAow W R AX @ Ho A AANAA ZHse] FANEE
=4eA k.

1,500mm




www.kict-geo.re.kr 20044 st=AMI|=dA T XA 7R Aol AT M I whg 3

o
ok

2.2 Methylene Blue SZAMZAH o M x|

19 2% Methylene Blue 524 %419 AXAAS &AHZE YERH F o]tk Methylene Blue
FANEAY WAEAAHS A FEdoA AR5t JAFA A E2AdA] Al g +
Q== 3ttt =3 Methylene Blue SZ2AE=A9l wjdx o] digh xut 2 %83 EXNH 1%
2 5% 21 55 1#ste] wAds T Methylen Blue 5 Z2AEA wjdAd®: 9 w9 x= 7}
ZF o3& % 19 19 3 YER Sl

£

9 ‘f\?w.‘-ﬂﬂw" Y




www.kict-geo.re.kr 20044 SHEAMI| =2l X|Hhod TE AlOo|H{ 9 FAM 1} gt

¥ 1. Methylene Blue 24 =412 wjAd &3t

4 = WA &
1990
1991

1

5)

1992 5
1993 9
8

8

1994
1995
1996 19
1997 15
1998 0
1999 0
2000 1

2

1

4

2001
2002
2003

& A 79 -

13 3. Methylen Blue 524 %A19] wjd A4

3.1 SEX|T MHe e

HAA FHME L2EF FAANCES AR %s}oq A}
1978744 =2 AR (1980)el A 23t FAAFHAEE
AT 2dstE 1 XH—%UM Ast7E A
Fotar vk wheba A Aol F3EA S
£ A4 efoF gk

AT E A= 5079 1RSS5 713A
3 & #3019 3H1973~2003)2) A A S

ol Agate] T2 AAelA &

Ik e, 1980 ) ek ol
Bol gebAE AL w4
MAY W A2 NGARE ATl FAA

&3t= sAATE 1949954
o
A

FAA T (frost index)= EZWE TEAAZE AHgsl7] 9 dEx4 HE2X, LFTF29) =



F(cumulative effect)o. = A Fc} &

S

743

www.kict-geo.re.kr

)

It

&+

2/20 4/11
Rl

1/1

11/12

1, 1993~1995)

9/23

3/7 4/26
M

1/16

11/27

vA
A X
& i
< m
) N
- <0 Br
NN m
= o 2
m % _10 " w
. mW E; 2 .
E a8 - - <k
| @ v 5
o} L ¢ 2 p i
TN R % to
—~— ™| R =) =
N 5 o - 5|
J = o P— > 1% i
o T R W v
Conl ®
uwu mmw ﬁ4 AHV AHV mwo Ll . . . .
bo T i o § 8 B 28 & P28 g
-
N o= s o = < (Rep-0) T3 ick BB
~ N o s 5 S
T ﬂMﬂ _z#ﬁ "0 10 A*l
c+u <t umo %O nmu %Mﬁ
o ~
AW <O o m o >
Y @ H N < S
iy TN ° .JJU
I 0 o =
Ewl =4 = = 5 le?
R B X l S A T«
= W K w T - -,
o fll M Ho HS S e S 3 3 S i o
M o T : (TS R A S R
K O
Sl oulny m g | m
- — [ si o @ 1o
oW - o B0 3
) Rl o v 7% al %
Ha® B . , , s
& e < 5 88 8 8 ° % 8 8
R TRV R T
) < R of (Aep-0) T2 Ic% 2RR
TE4 Lo
v LO
W K - T R
—
R
~ H o R
X mwu o Wﬂ 2]
W R0 o Iz

10/8

-200



www.kict-geo.re.kr 2004H st=EAMI|=d e X EHAFTE AlO|H A MTl dhES

F 2% H 30d71(1973~2003) 8] A A G =2 2ARR1980) A AR 30d s AAG &
TAX A 407) FFne FAASE e Aol
#2303 BAASe 71 BAAS vn
sAAF (T - day) sAAF (T - day)
zgs | 304 09 eangk| s¥a | 04 od | TN
TAASF | $AAS 2A4% | BAAS 7
(1973~2003) (1949~1978) (1973~2003) |(1949~1978)
1 A& 381.0 408.9 -27.9 21. S+F 321.0 341.7 -20.7
2. 94 347.3 373.3 -26.0 22. 23 100.4 118.3 -17.9
3. Zst 484.8 449.4 35.4 23. |7 417.7 397.2 20.5
4. 74 468.8 445.0 23.8 24. 34 138.7 204.4 -65.7
5 %% 619.5 480.0 139.5 25. &7 2794 296.1 -16.7
6. 4% 167.2 171.7 -4.5 26. &% 121.7 1278 -6.1
7. 5% 179.0 212.2 -33.2 27. o+ 181.1 190.0 -89
8. 540.0 457.2 82.8 28. A= 2335 218.3 152
9. o] A 510.8 413.9 96.9 29. o4 420.2 347.8 724
10. &3 633.7 o76.7 57.0 30. &5 141.4 167.8 -26.4
11. 3+ 876.4 799.4 77.0 31. A 195.6 2389 -43.3
12. & 465.9 436.7 29.2 32. 74 275.3 258.3 17.0
13. &5 529.9 445.6 84.3 33. A+ 2228 2439 -21.1
14. B 258.5 286.1 -27.6 34. A5 133.0 1389 -59
15. AlA 610.1 470.6 139.5 35. -4k 49.6 64.4 -14.8
16. 45 412.6 350.0 62.6 36. EF 180.2 212.8 -32.6
17. & 333.0 322.8 10.2 37. 2k 140.0 181.1 -41.1
18. o 319.1 346.1 -27.0 38. AA 519 81.1 -29.2
19. A4k 313.0 340.6 -27.6 39. o= 54.6 2.2 -17.6
20. A% 2779 305.0 -27.1 40. &% 130.4 182.2 -51.8
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