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Prevention of Adhesion of Snow on the Road
and the Traffic Signs in the Wet Snowy Area
(By the Use of Functional Fluore-high-polymer)
By
Hiroshi Kuriyama

Tastitute of Sumv and Iee Studies, National Research Center
for Disaster Prevention Nagaoka, Niigata-ken, 940

Abstract

Observation of adhesion of snow on the road signs and the traffic signs
were made in Nagaoka City situated in the area of wet snow from Jan. 1 to
Mar. 19, 1983. The ratio of day in which snow adhered on the signs were 51%
of whole snow fall davs.

In order te find the least frictional surface material, measurments were
made of the frictional force between snow and surface materials, which were
tetra fluoroethylen hexa fluoropropylen copalymer (TFHFC) sheet, poly vinyl
fluoride sheet. alkyd resin paint coated sheet and melamin alkyd resin paint
coated steel sheet, unocer the conditions of the snow temperature 0 to -2C and
the water content of snow 0 to 6.3% in the cold room.

The effect of prevention for adhesion of snow on the test sign-plates of two
types were ohserved, one was the usal type and the other was TFHEC sheet
coated type which was the least frictional in the above tests, The test sign-
plates were setted with four kinds of frontal siant angle, 0", 10°, 15° and 20~

According to the observation, the TFHFC sheet coated sign-plate with 20°
frontal slant angle was the most effective,
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Table |  The observed value of snow in the last {ive winter seasons .

x g BEER ) RIRED guag ARSO®

(&) (e ) | Cgab)
53 — 54 58 347 419 0.121
64 - 55 64 747 841 0.113
55 — 56 85 1,052 1,198 0.114
66 — 57 71 556 563 0.101
57 - 58 70 780 §13 0.104
£ 5 70 696 767 0.110
(EERRFATHA)
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Table 2 Direction and kind of the sign-plates,

RRE ame mEmr com | o
WNW 8 7 8 0 i6
ESE 7 6 0 13
SSW 3 3 0 6
NNE 3 3 0 6
wSsSw 2 2 1 5
ENFE 2 2 0 4
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EX 1 18&%%
Photo.1 1 type snow adhesion .

EHXH 2?2 TRMET
Photo. 2 I type snow adhesion .
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EH 3 DI®&EF0
Photo. 3 1l type snow adhesion .

EH 4 I ®&S
Photo, 4 1 type snow adhesion .
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Table 3 Summary of adhesion of snow on the sign-plates.

A 1A 2 A 3 H it
AEE W 31 28 19 78
% e %) 16 21 12 49
5T 0 HE) 11 11 3 25

I® | 154 141 21 316
AT 16 19 | 1oo
iiﬁjﬁ m# 76 91 30 197

it 265 278 70 613

AR 198341 H1H~198343 A19H
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1 BRNAEMEOCERRICE A BT ORI L &
Fig. 1 Promotion of adhesion and separation of snow from the
sign-plate by air flow near its surface.
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6 7 8 9101 12

12 3 4 5
1. Base 5.Pinion 9.Holder
2. Guid rail 6.Case 10.String
3 Slide block 7.Slide plane 11.Load cell
4. Rack 8.Sample 12.Bracket

2 I EEib OB e RAE
Fig. 2 Equipment for measuring the frictional force between
snow and surface material.

BEHR § BoEBEHNELE

Photo. 5 Equipment for measuring the frictional farce .
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Fig.8 Osciliogram of sliding

frictional force .

0.15F

o.osj[
0 I' L L 1 L L 1 } I L ]
0 5 10
Vs cmyg
K o o £ o
8| saEd wme| U8 | aie
QO | FZon 4] 113.6 10.090 ~ 0.098 0
® ” # 0118 ~0121 | 5.2
o |P74nn| 768 10.094 ~ 0008 0
A " # [0.120~012¢4| 5.1
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Fig. 4 Coefficient of friction{(f, } between new snow and surface
materials vs, sliding velacity (V).
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Fig. § Coefficient of friction (g ;) between new snow and surface
materials vs. sliding velocity(Vs).
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plate vs. water content of snow (W),
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Fig. 7. Setting of the test sign-plates.

42 HBESR
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M7 IcE L ERESROSESRRAEHE6CRT. HHO6 I 19834 2 A12H i 9 5
108060 T, 2O 3EMEL»S 1 BEEOKRIE, SEERWRFTOCRBOILERIC LD
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Ao Fio Ais Fis A2 Fao
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EH 6 HBREMROES (198342 A128)
Photo. 6 Adhered snow on the test sign-plates (Feb, 12,1983).
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Table 4 Area and mass of adhered snow on the test sign-plates,
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x & Al F A F A F A F
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, EETME® | 86 | 72 58J 42 | 451 37| 42 f 31
A |EEHERg| 749 | 698 | 408 | 374 | 341 | 200 | 268 | 250
D EWEARE) 1 093055 050 046040036 | 033
(% = Bow| 35| 30 | 28 29| 28 25 | 23 21
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Pl ~TH, BEHEETOMIKKSNELTRETS, RBBRETHAZ LERALL,
HREDOFER, BEBICERECKBOAE*RETS,, KEOHBEDRWLEEE, BE
EOR~DONBEICT 24— T— PR YT, BETIZLTKRKONELRERELL

K8, MOwETSDORELITOD, [BELEBRAEFEOBRHE/LLETT. K813 19834 |
RLHOEBEOERELLEZEOREBAERLALLOTHS,. YEHEIHLAED LECR
FasR0BL, BAEKATERL, BHPREEEIBENHEZEOHITRTH . FHl7
BLEDHMEE L HIZERROBEMLR LI LY, FHOMKAEIC0OTERBL, 10KIC0.7
CTEREDIBE3IHFITF, (FIEB O COFERR) OFEHVENKAEEL, UTREKTRTIE
FECIERBHE L 1.

B9 1983 FE 2 AIBNREOERE(L L BETOREWUNELTLLLDTHS, MBE
BB L0EBMOLRTERET, HilboxHAT TREEET, BREOETHEL -
o, Lbl, SIBLESEEELSEENE MO LR LI LY, 4618 B30 ic 3EHR D
BEIZOETEND, FNHONBIRIIF, OESHBAEEL, UTRIFT EET
MR EL 7.
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Fig.8 Change of temperature of the air (') and of the sign-plantes (Tp)
and time of separaiion of snow adhered on the sign—plates{Jan. 22,
19833,
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Fig.9 Change of temperature of air (Fg) and of the sign-plates (Tp ) and
time of separation of snow adhered on the sign-plates ( Feb, 21, 1983 ),
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BEHIIC S 5188 - SEEBOESHIE — B

EHR 7T &S0BE%
Photo. T Separation of adhered snow .

B8, Moikcksds, BEDRAZMEL:EXOERROBER, WFhbKATFTH
D, BEPEERETH -7 CEARL, EBMRORMES 0 CEEA THE B LR L
WEELEDRICKRDNEST B IEBRETH -1 LS h B,

Ei 2 Fl3RMD o/ RSN bOTH DY, AhicRET2ES L, SSRHD
HCTHMEL, BESERC L, AEWELRES. ChEIERATREDOBSELH-T1 3
LENZ VT E BEERORE 0 CAHAST LBV LD, ESREICBEBED
RECHEIDHEELION S,

HEROESOEMKELHNS b, BESONESHOES latHRELT, &
KBEKHBRZKETRELL. ZOREERS ITRT. SERMEOESOMEL 5 v
FLIEOT, A—RHOESOEKRLELET IO, MEHEN ELRETH 1. %5ici2F
—HIEAE O ESOMEHSTETH > - AKBOSATHL . THBACHEET5S
BKEER, 1laldBOHETIOSKBTHELEEILNEDOT, £503KRIBEE
BETHLEIDEKEDEAKTH A .
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Table 5 Water content of adhered snow on the test sign-plates at
separation from them .

#l E H H 1128 2H2d 1 Hi4aHd 1 A15H

RIEREZ(BF © 53) | 8:57| 8:46(10:23(10:12| 9:42| 9:33| 9:13| 9:08

Bl R E R A, Fy A Fuo Ajs Fis A Fy

a K (% 12.8 9.4 | 18.6 | 15.2 | 10.1 13.3 | 149 | 12.1
BB R IR IR OGIER () ARd.
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4.2.3 #HHESHWo -7 v/ EBROERY

ESNOEEHILOEARBROER, EZ0&SHIER 2L TE, BBRREFBEIELH
ERY, ERROoRERESTHMHAGATIAER, LLCBSHEREYTHEI L
MEEEL 72, £/, BESHOMBEARHRERTACLILL-T, ESORELRETSE
KZEMBOHpR LT Bl D, BEHMBOEBREOESTR LG, BEEONES
BEEHITHOERT THEOERNRENBRTEZ L ELES.

R L DHERSINTET, AEERT, FEBRKRL SCESORBFEVORIIEAD
DEAT, ThiERHFER, FiEAS 0 HENELSY, BEGKRGND LS, Al
HAOEBREOES L, B -V R HESh, BREENEORTORVOT, #H
BEgsAEOBEREVZS. BL, AMORRHELLT DL, FER 0 ULFRAE &
ShT\d (RHMh, 1983).
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Fike LTEABESEE.
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