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ABSTRACT:

The objective of this research was to evaluate the skid resistance of the pavement marking materials, in particular
that of the recent trial with pavement marking material with 65BPN or above, to understand the range of skid
resistance decline. This research is for the reference of subsequent adjustments to pavement marking material
standards by the MOTC.

The research scope was divided into two parts: field and laboratory testing. In terms of field testing, there were
101 testing locations in 13 different location and tests were performed five times for each location between June and
October 2020 (505 tests in total). The field testing data was analyzed using quantitative tools, including numerical
analysis, classification analysis, and correlation analysis. However, the outcome of field testing was not able to find a
significant relationship between the skid resistance of pavement marking materials with the designated parameters,
because of factors such as nonuniformity and field pollution when any pavement marking materials were installed in
the field. Hence, it is recommend that data from laboratory accelerated polishing tests is used as the main foundation
for analysis.

In terms of laboratory testing, 13 sets for a total of 26 pavement marking material slabs for accelerated polishing
tests were collected. The Florida Test Method FM5-622 was referenced and a three-wheel polishing device to polish
pavement marking materials at 20 degrees Celsius was utilized for the accelerated polishing test. The test results
showed that skid resistance of most test subjects declined significantly from 8 to 10 BPN before 12,000 polishing
revolutions; between 12,000 to 150,000 polishing revolutions, the skid resistance declined only marginally. On the
other hand, when there was 3mm thin film of moisture present on the surface, skid resistance dropped about 10 to 20
percent. Nevertheless, after 150,000 polishing revolutions, the BPN of all materials was greater than 51 BPN
regardless of the type of materials or the circumstances.

Releveant literature shows that vehicle skidding is not determined by a single impact factor. Based on the
research outcomes, it is suggested that it is feasible to raise the current standard and specification of the skid
resistance of pavement marking materials from 45BPN to 50BPN. It is also vital for road agencies not only to ensure
the performance of skid resistance in pavement marking materials meets the standards, but also to remind road users
from time to time of road safety concerns and measures.

DATE OF PUBLICATION NUMBER OF PAGES PRICE

July 2021 414 480

The views expressed in this publication are not necessarily those of the Ministry of Transportation and Communications.

I




2.2

2.3

2.4

............................................................................................................... 1
............................................................................................................... VI
............................................................................................................... IX
I R B B A T o 1
B B B s 1
7= ?{ P oenes % ] e 3
7 1 ﬂ-b :% ................................................................................ 4
L R e 7
S 30 TR 9
¥

AP g A 9
2.1.1 RPRApBE AP %ﬁﬁa/ﬂ\@;’ ........................................................... 9
2.1.2 BB A A B e 11
213 ZRARSIEE A AR e, 11
%%‘%RL I“iﬂb .......................................................................... 15
221 FUF A Z R B s 17
222 FIPERSIRF AR BT L o, 19
223 BIMESFRF AR B AT L e, 23
AR 2 %"rbiﬁ‘" ER Y i’ﬁ%@ .......................................................... 26
231 B RS *M% ......................................................... 26
232 RHRSFF M *ﬁ# ......................................................... 43
ﬁ%ﬁﬁﬁﬁ%ﬁ%mgww@p; .............................. 51
241 P FEHERIERIUF IR BRI 51
242 A% % f%i-pé%% PR R A AR 58
L e ——————————————————————an—————————_ 62
Er IR 3 TR 67
B 3 BB B I s 67
I A L A 69
320 FEEBEARBUZETRE I BL s 69
32 AR T 2R B I e 72

III



!

3.3

4.2

k4
s

5.2

6.2

323 £ ﬁfﬂﬁﬁiﬁﬁ ................................................................. 82

FHRFHEM AR FREELFN? 356 90
330 BLIFTRZERE Lo 90
332 W BIEAIEL coi s 92
333 #E* B A Z R B KRB T A AR 98
334 B4R EF BN HUEE TR AL P AT 100
FEBR B B e 103
b AR S F e 103
411, FRBRBE PRSI IR e 103
4.1.2. B RSB AT EL3 e, 109
FoREZER G FLLERRS * 123
421, Heid Bt L E B B N BAET s 125
422, 3 FoRWE R 20 B NHAEE e, 131
B D B A T s 133
b BRI A T A T o 133
510 B BHRIETEFAREAE s 133
512 BB ARRBHHYG 2 BT AT e, 136
513 TF EMIEHHEBIEZ A BT e, 147
514 P EMBHEIEZ B IEA T s 158
5 15 ] e 189

e E ARSI AR S R A T 193
521 FoHRFERFME FRETGHGFZIEASIT 194
522 FoFHRIGEM A EBEHRBIRZ A AT 195
523 % FRAEM @ By 2 IR E R A 47 ... 200
524 FEHRFIHEIGANMNI PAREER T 2ZHEAL T e 202
BB R B s 209
BT ettt ettt aeene et neens 209
O O s Al I8 T 209
6.1.2 TRI FEANIEZR oo 211
6.1.3 -'ﬁ Eﬁ ;;—_*B:"/“ﬂ%‘f 1§ %j" Fé‘gﬁ ................................................... 214
FZ 2Rttt ettt a et ettt ettt neenes 218
........................................................................................................... 221

v



dr— PR R E T EHRES 229
e B ARL AR LATEIHFI R e, 239
ez HARFLFERLAILT T E 279

HEE Z I ABRRATRAAEM AR o, 305
T FEARERABM A BB 385

SYCR S TR 3 E-E S R 393



B P&

I T I N A 1
?]2551,‘}5.% ................................................................................................................. 5
B1397-107 # 7 4545 8 § 482 £ F 2B coerreenenroescnsnsenssessenssnssnnsennn 16
B 4 97-108 & -~ —“’K%}&i‘i A ?ﬁ%\}jﬁ_’ﬁi;{&é BE BT B e 16
B 5 TRRL Road Note27 #7i& * cr8 B B e, 46
B 6T 4 5 Pl dhic b ST e, 52
Bl 7 XA EHE S -BA T T gl ”’3[92] ......................................................... 56
Bl 8 3 3N A BPT 71 & BBl e ettt 68
Bl O TR ABSHE oo 71
Bl 10 333 28 PZ BT B BBl e 73
Bl L1 AT A T3 2R L 0T R Bl 76
Bl I2 2 72 B2 7 F 25T BBl oot 77
Bl13¢ 22 A2 EED N2 TF BT LB oo 78
Bl 14 12 0F BUBBLZ 7T R Bl oot 78
B 15 & 3F SUB~BEZ 57 Z BB e 79
1 16 45 5 ST BEZ 7 & ] oo 79
Bl 17 12 3 B BoBE2 77 B BBl oo 80
Bl 18 MR A B~BEZ 77 B BBl oo 81
Bl 19 128383 LB 77 B BBl oo 82
Bl 20 TR 35 3830 & 7h A s 2 s 83
R R I R 84
B 22 B %1 A2AFR 2 7% - 304 2% TAF 282 oo 84
I RIE R E R 85
@24@&5@5&6 BT B 7 R BITE e 86
B 26 FE3RHIR I H BT T oo 86
Bl 26 7 F ke B BT 2 B e 86
27 g’afg.ig Y 87
] 28 Eﬁ?‘?ﬁ;i ............................................................................................................. 87
B 29 23 B 85 £ B ooooooeooeoeoooeeesossee oo s 87
BB] 30 VBB ST BTk B ettt et ae e 88
B 31 3 3 A5 3 B 88
B 32l 42T BE(F FRRBE? BT BIE e, 88

VI



Bl 33 BRI 2285 F 01 IR oo 89

Bl 34 3o ATt 89
B35 R B 2R+ Rt ol w e AR, 91
BI36 Wl irm Rz F T TR s 92
BI37 R BHEARAE @ % Z 412 J 0P A E e, 94
@]38Fx—‘fil__m]'&gﬂiﬁi-fﬂﬁijvk*f‘/fﬁ}a BT e, 94
BI39FHRFY - A B 3 AiRBIK E T AT (e 95
B 40 P ps T & 3 BgR g 2 ’Mﬁ* B S R e, 95
Bl 41 I3 SR B AR T E BB L1 s 96
Bl 42 T b A B 213K 1T & e 96
Bl A3 48 2 2 2 A LR et 97
Bl 44 30T BB (T 7T R BBl oot 97
B 45 % 15 = Bass Sdg Be g R4vid B RIS, 99
Bl 46 2L § B B AL w {8 T SR IERE TRAR ] o 99
B 47 = #5378 g B AL RAvid B RATE T 99
BBl A8 B g 7K T B oottt ettt e e e et e e e et e e e et e e e e e aaaaeeas 101
BlA49fF - P ~ - BB 3 FRREEESGR R ZE 104
Bl SO Flig & & @ i SHEMEA R T L2 8 THR 106
B 51 TO5SBPNHR41 | 3#SBcdp 2 854 T I e 110
Bl 52 T65BPN #:4 | #E5:E% #ichp 2 BPN B2 BPNyg B4 # K i% e 111
Bl 53 T65BPN R4 | B Bcdp 2 3m5% o BB A TR 112
Bl 54 T65BPN &3 | 25 #cdp BPN B 22 #6275 Bl oo, 113
B 55 " 65BPN &4 | ;é%%ﬁ:vh; BPNoo B E7 82 2 521 Bl e 113
Bl 56 TH MM | BB Bcdh 2 A T R0 e, 114
B S57 TF HiEs, Bmdsficpz BPN @2 BPNy & A F K% s 115
B 58 Mo HHEs | HRFEKEIFZFBRG ERAS TR e, 116
B 59 T iR ek #dp BPN B2 H 82 500 Bl 117
B 60 T H HH1R4 | 35y BPNoo B2 85 2 57T B oo, 117
Bl 61 T2 Ra | BB Bcdy 2 LA TR I e 118
me2 M4 i’e%ﬂ W B BPR 2. BPN £ 2 BPNyo B4 F %00, 120
Bl 63 "4 AR | RRBEARL ARG B R A TR 121
B 64 T4 g ) #o%kHcdy BPN B2 82 50 Bl 122
B 65 Tib H 4R | 5k Hcdyp BPNyo B2 #2571 Bl oo, 122
Bl 66 v f MRHHE AL AL R BALRRE BRI T R Bl 125
B 67 4ei Bl L EES 2 % (L 2 47 §4 45 K@) oo 127

VII



Bl 68 4vid Brfs L F A % (2 45122 60KE) oo 129

B 69 B4 BT 150,000 38 {5 S48 i ARL B (& % 47 2 45 K@) oo, 130
Bl 70 L E22e 3 o KW R B 20 3 3 4B s 131
B 71 84 e B 2 HE 2T 141
B 72 BN EF BlB) 142
Bl 73 = A A SR A B I2T] e 148
Bl 74 SVM 71 R B2 e 150
B 75 B griw g ST R BI 151
Bl 76 2 S BBl 160
B 77 T65BPN 4 (F 5 » VD 7)) BPNvs. i (Je » A ER) e, 165
B 78 T65BPN -4 (f& 5 » VD k) BPNvs. s (Je » A ER) o, 173
® 79 (A)B)(C)(D)E) 7 % % *vi# B4 7% BPNy 2 7 b A4 & B ... 199
B 80(A)B)(C)(D) #i#t ® 2 £ BPNyo £ #4304 § & 22 BPN3o 4 2 BPNuo #iff it

3 2 FE B e 202
B 8L(A)B)C)D)E) # ke -k B B 22 B A< 42 B FUf it 4 20 M B e, 206
Bl 1 2 B I B AL R (WTPD) oo 387
A Bl 2 B TTH B E TR A s 389
A B 35T T AR R R AR AR A e 390
R 4R AR T R ER R Y R T R Bl 391
HHATR SRR B A R KA AR B T R e, 392
A B] 6 B SV HLAEZE B T A Bl 393
B TR Sk AR A B AR BRI A AT AR 5] s 393

VIII



# B &

1230 SRBHRFEFTEGER Y 2R A B E 7
D HARAEET (R B ~ F P A BT oo 10
3ARMA L ~ R R 2R L BEEE) 12
47 b T SRARRF A BRI e 22
5 F SN HAEY U 1 ARARHE 7 ONS 15834 2 W i e 27
6 FB T B B e 27
TSRT B B 15 I8 F oot 28
8 T45/50 BPN 541 | 4511 A o 38
9 65 BPN 54 | 55 1 $A oo 39
10 THF FHHEAR | 38 P 3 e 40
11 T 8 AR ) AP P B2 s 41

12 23 B B MRS E GE B R s 42
I3 INDOT 485 it 4 4F KA 83 & PN N3 33 s 49
E R By e 3 50
15 T3 288 8 BB 303 2 (7 1A 38 e 75
16 Thbs 385 08 #eg 3 £ (7 F AT e 75
17 b — 3RBREL s 3 P e 1 ) e 105
18 & BEHAF R I e 107
19 T65BPN 141 | 20 ATHE B 5025 e 109

20 T65BPN R4 | RS By 2 HH 4 B R IR s 110
21 T65BPN 41 | #Fok#cdp2. BPN &2 BPNy B4 F KI% e, 111

22 T A | 20 ATIE PR EE2 e 114
23 TH R ) BRI 2 A TR e 114
24 T HER | EREHBIR2 BPN B2 BPNy EA F K%, 115
25 T B HEAR | 20 AT I3 e 118
26 T4 AR | BB BPR 2 LA TR I e 118
27 Tk M | R EIpE 2. BPN B2 BPNy A F % e, 119

28 B LA BALk # 7 FDOT FM5-622 35 = i3 60 $ v, 124
29 4vid At L HEER E SN HRAEE (ASKE T E T ) s 126
30 4rid Bt £ HiRoR B VAT (60KE T E T ) 129
31 T6SBPN 40 | A i 40 M (A8 A 45 (F 50 > VD T oo, 137
32 TGSBPN 40 | A i 48 M (A8 A 45 (50 > VD T o, 137

IX



233 TH MRS A FE AP M BB T e, 138
234 T8 | A B BB RBEA AT oo 139
% 35 TOSBPN R4 | (F 5 > VD FA)Z HEA T % s 144
% 36 T6SBPN R4 | (5 » VD FA)Z HEA T % s 144
2037 T  HHEA | 2 BB A 3T e 145
F038 T AR | 2 B A T oo, 146
# 39 BPN iE 2 BPN2g B4 58 ™ 3% ittt 147
% 40 T6SBPN RS | (F 4 » VD FA)A FA 1732 & e 152
% 41 T65BPN 4 | (& 5 » VD FA)ASA TR o, 154
Fo 42 THF FARAR | A B A FTEE B 2 oo 155
Fo 43 T A | A BT A FT I e e 156
Fo A4 BETHIE A AT 20 B ABE B oo 159
Fe 45 E AT BT TT R F oot 164
% 46 TO6SBPN R | (F 4 » VD TR BRI TS 4 s 167
% 47 T65SBPNEA | (F 4 » VD FE) SR B AR & e, 168
% 48 T65BPN:5 | (& 5% » VD ¥ + VPR B AR T AL E e, 174
% 49 TO65SBPN R4 | (& 5 » VD FA) B FHA P & s 175
2050 TH MRS PR IR T AT A 179
2051 T HHRS | PBETE A ET F oo 180
052 T ) M BRI T AT & 186
2053 Ta B8 | SPBETH A ET F oo 187
54 F BT ik AL IR BPN2 T 359 s 194
255 LR A BT 2 B BAEFERE T s 199
% 56 B F b RAREAT 2 BALE A R R T R A A s 201
Z057 I R B T HUF A 4 3R et 203
A 1R R FRAGE A B AR R B AR O] s 393



1.1 73 # %
i B -4 (Road/Pavement Marking @ & fE4%-40) 13:}7% SRTI L L TR T]

AR S e Fon 0P > R TR RREREmRE
P PRk E P AAR R FERE R EHEE - R A RS
sl dfik ey A 2 BAARS S BRIy a R BRI A R
R R RER - FRERERT D R A LAHE S F REEe A

iR WA BF R RS R B ARPRAY F AT A

<

g

CEE G F RIS KL R D FE X 2R

Ao R E R B RE DR R AR oo

“ zul “' ‘

Rlld47 RaEhERS LA AER



AL R R R AT T AR A AT g p BlY B E gl % >
L EZHREEFR D E W FRIIRES o FREREY DA F 2
Bl koo FHEBG P gtk 2 F-d Py o e FRER
POBMERALPEIBFIL2EIGFALFE A AP L 20 5
S F0 LRFPIFLORT IR RDRET > FEE 2
ﬁ%%%ﬁéé%miéivoﬁ*ﬁu’lﬁm@ R
FE2AFGFEBEDEL T F c FROTFET BN G TS
o kSR A TR i B #ﬁ’?a%ﬁﬁﬁﬁﬁ4mﬁéﬁﬁﬁﬂ
LR E PG AFANR YR DRI R RER APRS R

SERE G RAET 0§ R m&ﬁgin K T3 s A2 P8R
A EA LN eI P X 2R R T REVE B

%ﬁﬁﬁﬁ%%%ioa ﬁkﬁﬁ*’wwﬁ&%@ﬁﬁﬁﬁ%u
# 3V #i 4& & (British Pendulum Tester, BPT)* & # 3% HE 4 (@ (British
Pendulum Number, BPN) > & /f A 3[R = = A Fp > MFF P Ed
45BPN 17 b s gt o Rd Bt A TRAPM S FRAIITE . (A
4OF R R B Lk R EIREFUE A Rk o B
Menfiific 4 o P TR i g BRI E B AR B FA
@RS A 7 A RARRDE o FAREPABE RS2 TR
B RE U A EFERE R BN R LA X 2ed 2 R
BE gk Bed TREE RS FHRATIE S 2 BB i g A s g o

e

ArF 2 p el B ANFEHERAEERZ PR DL

i F M E P 65BPN M A Y 0 MR RHFF 4 R R
ﬁ@%ﬂﬁ%—iﬁﬁﬁﬁ*’uﬁgiiﬁﬁh&“J%%i$%°
BRI - A TS B AR N 0 B - B JGE
%ii&i&h»,ﬁﬂ%ﬁ&ﬁﬁﬁJEQ%ﬁ%ﬁﬁui?uiﬁ
FRE PR B o GRS E R o T JRIRIE BT
% AR R A A R IR (e R IR R) o A WA ] LR



€ 2009 &R ¢ W @A HiEE - 02 (Bl qaﬁmﬂﬁﬁmaﬁ
FREEAFFFEBIEZESN A 2T B DE - EEL 7~ 4
BRFERBRRFELATFAFEL e FIP o AP F GEY S - BT
LR CBER BRP TR R B KT R el BAER
PR RBREREA S FLEFFEHERALERF LS DR

R 2 P o

12 # 3 P he = F
RBFLF B2 RPN MR i 4~ FREmRfE 23550

g B AR LA 4 0 TR H PR iR RN IRE 2
FHRZTEFTRZE LT AT PN BN ZIRE FE%REFTHRTFEHRD B

om0 3P o BARSGPLF A P e T
3t 65BPN s 3 iif it 4 R QFRE RIE A 47 ¢
B Ad S ATAE 49 Bz RE SR K ATHIK 2L 65BPN R
P B RRIF L FRAE T FRE T FIRSRT
Wﬁﬁﬁ’ FR AR R M 0 B B R R TR A
2% TRAFRETE ) #7% 65BPN fhstk 2 8 55 sk
RSN EERE N 2 .

2. FHEARN A Rl BERRTRFG Y FIFRAFEER
S 3R R E FMS5-622385% > 20 2 v w9 %37k
RAviE B RHRLGERERR 2 TERPERRFRELE L
B il > ¥ R R R B AAR% BT
ﬁﬁi&ﬁ%%’&?%iuﬁﬁ@ﬁﬁﬁﬁﬁﬁﬁﬁ@ﬁﬁ&’
B AR AL e PR R T AR R R %Y 0 3 PR R



TF HFE AT 65BPN M A F R RE TR T B REER T
W2y R LRI TEHP - APMA L > %7 fls FOfRNM ATE B saip B
Hpe o TR K OSBPN Rz 44 o REH T2 AT P DE FR

_\J.%ﬂ-relx;:r PP 4T L
R E YR I
KAWLt MEREHRF M2 Jif a4 R x5

EESBEY > RESHP - B2 - RRPY TR EFR DB

Fl RERPEARBEIC LRy RN 0 2

MAFERLD L GHR O TREIIRLF- BPERF 2 AR HE

SERS MR B e 0 d SHIE B SRS

ﬁﬁ%ﬁﬂ%%isﬂ SR 2 TR 3 F SE S
HAN 2 GG o AN 0 P B RARERS TR

BB > ABER AT MR RS Y ]
2. FARSU g AL RR G PR A R

AP PR R R e BAREK O
FMS5-622 g5k > ;2 Blopaz = 5 H 403§ )

o
\\\Xr

TERERLEN

&x

BAL D N E R R R RN
(Ar@ 4%~ BPEA)F RS DA R o F g R B R R R
doimil o BB TR ALY d R RSB R RS
& -

1.3 77 ¥ 2%
AFEFLHIRE AR ITH P AR 2970 o AAEZFE P BRI
T i%gﬁ*{ﬁ%%jgg{%é)ﬁ?éﬁf; v h o BRI R TR A
Ao RBAFESGER 2 RRIFREALRF LG TR P RERE
BAEAEREENN O BB RNDPY FH AL EFL o AFLBFNF

WbE 8 FE R



HE—
i TAESATIE E I & Lo
AR CERE R 1
B 7 4 & 2 B B AR

Bl P 4% & A8 B AR f Bl P S AR £7 48 Bl A 3

____________________________________ I_________________-__--__-___________‘
Y Y
P71 = FH=
RHARBIUFHE D BE TG B HATRHE N T &
A& 2L 5 MhAZ 4 AT R L R
R 2 BEAR R
¥ v
R AT 4 ER = A e R 4R
RERLE EBATER T ik B
y Y
a1 e R EEE T
TS RATR AR AR AT
| |
H By -
B 45 K LA, R #T
v
$EER :
PR R
R RE

W 25 5 %
LB R EREE RS2 2 R

> OFRER L FRE o AN AL AL TR TES
FRBREUF A FAINLFERLTFFFT -
>

SRERAEN FHEHAR D F LD A A R R

%

T R Rl R S R e £ g A
SRS AR FERERAP BRSO £y
BEP o s i 4 M2 g o

2. B B REFU i

> R RPIL T EREEE M CATHF LR SR

o~ Y

5



Fa %t 108 £ 12 15 4F 3% 65BPN AR3EEL » ¢ 7 65BPN R4 ~
HARSRE 72 AR SR o
> ol R BETAY o RFIM B R E BRI o 0ERE
RIES T 500 S iR AR S HudEE (BPN )2 i B2 E
/EIJ )
> %%ﬁﬁ%a%%’i”%ééM@%4£@ma§$g
(TAF)inzE 2 4k R H = 18 (7 b 43 S fddsdsk o
3. hAZ R EREERESEE U R
> Bl 6SBPN a2 a5 (FhH > WEL 2 10 B 7
45BPN 2 65BPN % #att4f > T8 B 2 Hhad gl w2
222 P R EHRSGEM e AR 2 fUf Y R D .
4 HFrw  ESHRBEE A RS 4T
> W2 EIEIRE 20 % R RREUR A kR hidy 0 B
FOOMP RIS ZEFFEH L AWT R BTERP T Gk
ZF k5@
5. H I NPT EH AL RS
> A 109# 70 3l pw AT RNHIEFL I 6P R
FAFNYAEFL > TUET HETOBREE HHFER L Ao

> OETE LS R RABREN D R E S



r’ P‘—’jﬁ*’f$
AP RBEE VA A CRJ DT T BRLEHE Y 5
WG AR * L0 P DR s % S50BPN & 65BPN 4t &J® & fiy
= ¥ I 3] # e
TR ESRITE A o A A 2 FERIEE CNS 15834 if e ff st i (09

N

Bt 24E B A A R LA A
.P-

Rz 138 MAE R & TIAERARRE 5 FrRiil - ey
BT AR W R S e L A RARR G & LG R o o
P2 R R TR 2 % T 1T A # IR i 1AL Hﬁ%ﬁii»‘l;‘% °
A R ML R E Y A RN E R
* 65BPN fh&z ¢hp ~ # g (2 BT R 0 7 2 R AR T R
‘?afﬁ’ﬂ\7 I‘—E‘—-"{’T,ﬁﬁ""]ﬁ]f} ﬂ\’l‘é:a é’}rmpﬁ‘—_—v}%’E‘J'&r’T:

I Foif Mo 45-50BPN 2 # At R fia 14 - £ 5 [ 45/50BPN %

]

2. $uif it 65BPN 11 2 # AT R At 0 L5 T65BPN A

3. Fuf et 65BPN 11 F 2 #ed? B fig R4 TR AR KR
A A i At (F 1) > 5 " RS

4. FuF B¥ch 65BPN 1z 2 fRa s 5 TA LM,

B2 SRR RPEET BIER Y 2 R R
DB i*“‘r‘ $¢9 | s 7 1 B
SOBPN #: AL R it | - Mg@f f"f“ib j’};ﬂ 45/50BPN -4t
65BPN #t At 57 4t FATE R i S8 117 65BPN fh-at
¥ 41 R RS RS
g 2 s
= AR
54 HHER

RN RRIARF IR Y R B v L P RRGAS fR






A4 >

- X éf%?éﬁ
AP F 2T PR TR EAARERE RS E%DS B o
ii’%ﬁ$%@ﬁﬁﬁﬁﬁ%§%%’iﬁﬁﬁﬁﬂ—%€ﬁ¢%§
AAT e Bl AR SR T v AR AE Y o AR & ik
R A B R AT T R F GRS L S
R R N S RN S EA s S ) R ER T
b SRR B ORBREER T 2L 3 Fi vk KEL R
PR EREE R BHRBEREALR RO o T EF A E AR
HTRGEE AT L iR .

2 A dp e AR

Eair N L TR AR E R Py 3 ERT 24
PTPRRLSMGE B T A S B KR RIRTEG A
oo U F R DRERA B FA TR A FHRT - o B
PRALT BT R R R AN e My R L 2015
EFT AL RAAE S BERAASE AL L C(DERBIP RPN

(2) % B 426 A 47 ~ (3) ik B ARAAL T A 77

2.1.11% P Ap B AP AR 42 & 47

FEE2015F Gy e S h AR kR IR S RPIA ML B
mp TRgagtp B (g RE IAERPEF 0 FHEP 2 104 E A
)~y T ﬁ%#Jmﬁrgﬁiiﬁﬁﬁﬁ%m£ﬂ%m 215 25 p]
#ﬁ%ﬁéiip, Ff_ggx ]\’}}.é"ﬁ—s—\._‘f_2;§,,g.ﬁz-‘-’;}g_ wp g4
brd 20 BT HEARM Y R R D S0 iE S E o BRa 5 B
WALEZA L Tl 2 Ap AR g e 28 i A R AR A g 5
%KD%%w%rpff B 7w AR 20t FE B2 R s bt el

;ﬂﬂ erﬁi‘/__\ = a}:)é' °



%2 BAFBE(ERP] £ R A )T

o R

e R

W Es AR

7
4

B
N
7
%.

CRR LA
TR R
R TRt

=

CAEDESR

X
. 4B

ik AR

X EREE

=

FYEERE

S

S BE RS

B R D
- B e B
g L et
CARSR )
E ERRF

5

CFEE e B

2R

I%
B
L URS

A G AR

A A iz A
T AR A
B.# & s 7 A
T AR A
Cmmp XA
7 ARIE A

A <3 S e

FESL R AE R

e 8
R

+ 3 g i e
B LR 1

R R

T o i
> P ¥
TR

N o [t
4 e o

9

A
-

=

10




2.1.27% et ) iy & 5

NOERAEE 2015 E Ay ena i 5 RADT S AL A > AR S FR

\

plie Trdafesp ;) ~ T g, & MR d fahasig

-\1,

WEARR 2R~ 2 2p 2 nglb28 v s Samix s F kM
Brithie R 3 E o HY TR )~ TR fERE
oG e 5% Sl B R AR A AF 2 5 A TR A

- [1] :

(2) F £EH2 prgihis t 1k k& %%ﬁ?ﬂTg L b
PrEBEE CRETRIBREZRY G REFE -

() B2t HE A FA - FZ 47 s ARA X T
RAY AR IR PAR S HENE W BN G

2.1.3 1% PR ARSI I A 4F

A 2015 £ g e i G AR ERARRLT A R G A
B X VARG MR R R ke s SRR e g 2
FREE IR v R R BRE Y Y o R
AEET A LR AR AR L ARAE 3 AT e A H R
HHBLE >+ FF 52 FFAT RENM LB DR EE > & T BT
RERP Hep AL R R RE o FEApR RS s S e T D

9-17] -

11



$3W%F“‘%%£ﬁ*ﬂaﬁﬁﬁiﬁﬁ@%@mﬁ@)

@;];Je

32484 201507

< AR AES
© FGEANES

= AR

3 2> # 20091

BaE -~ FRPP 2008
-%
_e

o

=

=
3

;e
b ik

\+ & R
9

T

AT H PR 426
1 ;‘Lﬂ [18]

T R AT R g A [ 114

LR ER

AR ER

& 7] st

- B MR

NZTA M7: 2017013141

- % A A B 5% (Solvent-borne paint)

‘KB 2% (Waterborne paint)

+ # & fa 3] (Thermoplastic)

it & Al > 404 % (Catalysed system e.g. Cold Applied
Plastic (CAP))

Carnaby, B. 200712

-k 4§ 5% (Waterborne Paint)

- A A B 5% (Solvent Based Paint)
- # % fis &) (Thermoplastic)
< A A~ B (A A])(Cold Applied, two component,

Plastic)

ﬁ:ﬁ“hﬁ‘ SURTIET &
WDOT 20171

- k4L (Paint) :

>RGO BT oA G DB AS R

-+ R g (Plastic) :

> type A: i # R fg 1% (Liquid Hot Applied

Thermoplastic)

> type B: 3 = A #1 a2 R i 1% (Preformed Fused
Thermoplastic)

» type C: ABREA] = 44542 (Cold Applied Preformed
Tape)

> type D: itk MMA(® A7 e ® fig) 4 4R
(Liquid Cold Applied Methyl Methacrylate (MMA))
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LML RPEE LY L RRH A B L)

R TR 47

: ’Fﬂ # 4] 2 2% (Standard Paint)
## X 7). 5% (Durable Paint)

-+ B A £ R fy 444 (Standard Thermoplastic Material)
g = A4 B fig 142 (Preformed Thermoplastic Material)

CR N SRR T | < F A S AR A 1 4L (Permanent Tape Materials)
FDOT 2020[16] - B (AR H L (Two Reactive Component Material)

> @ 7 e 7 U TR A (epoxies), F fg 5E
(polyesters)% % fin #f (urethanes)
B A # F fia # #L (Profiled Thermoplastic Material)
% if # % fa 1 #2(High Friction Thermoplastic Material)

- # R fia 1 F (Thermoplastic)

-k B 2% (Water-based paint)
+ & A)4E 4 44 L (Preformed tapes)
* Tk ¥ Affia (Epoxy)

AR | - R BSE (Polyurea)
TxDOT 200413 - Tt F fig 48 (Modified urethanes)

P AR LT fig(Methyl methacrylate (MMA))
L A 44 B fig 4 4L (Profiled thermoplastic)
- ¥t 4547 (Contrast markings)
E = 4] 4 K g 4L (Heated-in-place thermoplastic)

‘K gL 2% (Waterborne Paints)
@ 5ui3 A 4] B 4% (Conventional Solvent Paints)
- # % fis &) (Thermoplastic)

Bahar, Geni, et al. -+ = A 4&-4(Tape)
20067 T ¥ s 3] (Epoxy)

P AP FET fa(Methyl Methacrylate, MMA)
- R s ¢ (Polyester)
- R kg (Polyurea)

Hoe o kg oW BT ORI P ARSUR MR Y 0 RTINS SR

i B AR LR RN Y Loy S S A LI SN

HAEPI PN AU B 5 120§ % 23 SR EFRP o AT, D ,—;;:}ﬂ.%;;l
ﬁwﬂ’Nﬂ?2%ﬂw%ﬁw%%$@zﬁi&%ﬁﬁ\ A4 4
2T R SHRA ) o FIt Bt 3 AR A 2 B AR AEE (TP o

TR AR G R Ay TR R iR kAR
Moo A RES THPFRE RS LS ARG B LT HE LY
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Al B SRRSO A RS € E AR G MMA S ks > 2R
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#H ¢ » F,=4% 4 (Adhesion Force) ;

Fy=2£ /% 4 (Hysteresis Force) ;

F=F g 4

THAHEYFATF N BT KRR B DR AR
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enpugicd a FRF o A0 v G pdd A F P BFE -
RGN B A )RR L R A AR e AR 0 -
AR 018 i (a wishful thinking)®! > ig» ## 57 0 3 w g ch b @ 35 2 B0

iR RTEE 3 IF A D AL ROERG L ARRTIEA
B ﬁﬁw@mn&M*4§¢w;ﬂoﬂ&?ﬂﬁwf@ F AL

FRAHERE 2PPFLI RELD- R BY B B2 ARG H - D

PEE -

222F P RS A AP AT T

B PE 2006 F FT 7 ¢ HE RPN RS R
PR SRR 0 ARE Y DR RIL R RS L 4 B 4 20%7 T3k 2
PR EY > E N4ikdtdic BPN 2 & BiRficy U4 an ApH L AR R
ME R FR o R EIRRELE Vi 4 o Ra wpiRme
A mILF E K 2T A 45 BPN - S hE Rl SR R
FuRai 4 ARIRE 4T 5B g5 2 aisg o

FERELA 2015 g Y fn 0 BPEG BN TR 3
SR CER-FERHOYERLG FAAARE AP fpiRaas
Bt B> FRM -

AoiBlh 2016 # ¥ B & 2t 2 AL BFRATRATL Y



2 T BARRD Fic 4 ) g 2 R A DEReE 2R
HUE Ll R TR ARSUD L TR 0 P T R RS
BB TR Bl o R OB R R R SR A 4 8
AP BT S = 2 B o

TR PIE 2017 G g P A RIT R i R AR S FUR 2
Eok gy iRt k3 SR AR R e r £ 200 10%F% F ST
k% 30% CNS 1A F g BsR:e 74> R B2 11 GR & enj
FOBBIREFER > NE T3 01300 25> N353 EG APALTR
PG T SRR A G o IR B 8 B I ARE T A diin
i a %#c: 55BPN> @ 8 i 7 {8 iR %4F 4 50 BPN = +

#pde R PAA 2018 E T g ¢ 3D A N34T b A G B
R

v

Bt FA R M2 FRY > T3 BRI R A 45 BPN
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2.2 30 HERFUF A M

3 R o i B RS T kg0 £ R P 2R 0 B % % (Federal Highway
Administration, FHWA)#7 1} 4% 53 Manual on Uniform Traffic Control Devices
(MUTCD, 2009)P4 > #2 @ < 5 feerslfo & R ASTRA P &5 ~ R B 7 4R

B Y TR RAIERF kR T BRARRSRF A 4 0 AR

FoAP Y I HUREAR

Anderson % 4 [53:35614 1980 2 1982 # e#= 5 ¢ 4+4+ 7 iR A4 4L 1%
iRy R C BRBERETRAD 2 ORRRED T A
WE e REXE > PRETFRAAMNTELERIFL S oL F
o RN DB RSE R RR 0 d A G chR I AR i~ A5
FEF RS F R AR FERADFN G LY RS A4KBE 2
2R EEAY > T ASHA DD D RER S N RS - P iR
TR FRA G LW R BRI N E 2D T iEr B
G 4D R S RIEAE o TR RAT S B R | T
Fae AR N ABIROEIET N ERET 2D > F o SR
BRI E RRF TG {4 ey

Harlowll & 2005 # chf 3 ¢ 3P e & fF 97 * chig B A
(A)TRANSIT NZ M/7 if B %4 7% (Roadmarking paint) » H $2if ks 7 &
% 30 BPN: (B) TRANSIT NZ M/20 £ » if B & % 4 #(Long-life
roadmarking materials) » H #Lif h#c i 2 M3t 50 ¥ 2 B i 65 BPN; (C)
TRANSIT NZ P/20 2 P/22 F k4= 1 4 (Reflectorised roadmaking) » & i
R S PR B R MO 0.9mm( b4 0 AR (paint)) 0 H L B MO
45 BPN » #2@ F #& * i 5 & § 30 0.9mm(b)4e @ BB i 2 K T
e %4111 (thermalplastic and long-life materials)) » H i (2 #c7? 43 50
2% B i 65BPN(w if chie & FFAp b R ge % 5 2005 #3247 7 R B2 R
TAABRTHRS 0 20 FERATORASF MR E S 232 §F
mengit) o Y h J h e T B 0 45 BPN BRI Y 4§ 7 A
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23 2R RS I AL

FOORERPN RS R AR MRE  E BS KR iR
P B fER M AR AR A AR MR > RS R E B
RS STE A SR R AR S S LR X S JETE
B PR ge T R 0 B R p TR hINA 0 L IR R AR
ekerBlar 2017 E A A BaL1 P o S IER DN FFE TR 5 L
PR PR BB ER 2T R RN E R RS R R RS

g Hoge B7F 0 45-55BPN/SRT 2 fF [l © & B 7F ¥ i > 50
o iE %JP 7 #7(Statens vig- och transportforskningsinstitut, VTI)" & 2001

EESIREE ER S SE -0 TR 3 EEN

-h_\\

ﬂ*ﬁ%#ﬂ%} % 45-50SRT - xm > & Eﬂm%#g“ﬁpﬁﬁe’m%ﬁv”‘ A e
ﬂ

Fp oy BN D BT IR R N 2 RERAR
2 i " % i Fp(Florida Department of Transportation, FDOT) ~ & % % 78 % id

B (Indiana Department of Transportation, INDOT) ~ ¥ 5 2 fF ' 2 il B
(Maryland Department of Transportation, MDOT) § # #5408 4 & 1 48§ 73 ¢
IARFEET RBEEE b Joithe R A B ABRE L T4
# #c#2(Professor Raymond G.P. Ong) 'f;'uL 44 ;f,aki’ O AR RNl AR fE e
A RP-WEE S ¥ b b egoE o K B fEE AR M i
%%@Jﬁlﬁ?ﬁﬁ%%o

KA oo 3R EIPN AP AR RTINS o d T e B REPR T
T3 A AR 0 AR R ¢ 5 B FE2 R FIM A &

v

e F AR eht Yo fyab LB Y SRS A dp M e E BN A G
G0 3 AR S A A ) ST B enAp B 2R 0T ] H e o
. g *FL# EN 13036-4:2007+A1:2018 2. *¢ i* National Annex NA
R Lﬁ«% EN 13036-4:2007+A1:2018751 ¢ g2 #X {41 PR Ry 4 A 2
PR AR A 4 Age 0 X e H i (National Annex NA)® 195 3% &3 i
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*%%ﬁ&#%*ﬁ%%%ﬁﬁﬁﬁﬁif’ﬁwﬁ RN Si
Boorie ®ocnfuf i R A7 PRI S R A sl
F@S1E s> AWASSRT b > & 43R A U 2 AR FE 83 %
B 7 55SRT b o> Fzrp & B WT kBN 3 g R 2R AR

ri KA

7RI RS R S

2. A&

4 38 5 F 3L (Trafikverket) & 2010 & 48 F 7 & 37 chifk jie 4L ff
(Tekniska regelverk)® ¢ I — 44 4L 22 25 1 # P | (allmidn material- och

arbetsbeskrivning, AMA) » 3 B & 3 R 4 5 "TBT i & #% % , (TBT

Vigmarkering )76l o H ¢ 4

ETIRS

A Lxﬁf-r@mma%ﬂrﬁzmr ’;% tic o B - AR
w A (Tvirgdende) > & 2 @t Bk~ (FF R~ p (72 ~ R Eas
ywwéJmﬂﬁﬁ&@4%%;;smmwwfoﬁ:miﬁ?%ﬁﬁ
H s #4 (Langsgdende och Ovrig markering) @ 4w & 7 @ F &M~ B
AR o om HEARRR e F g M Blor 2 PURR - R AR
Al RSP A 4 e R 5 45SRT 12 1 o

3. B A

PR3P MEH T ML § (5 7 B ) TRl TR § RUTTY 4
d 0 BB PO A RS L e AR MR 0 @B A4
i%@ﬁﬁﬁﬁ%%ﬁ?@’?{ﬁ%pi@%i%%ra~ﬂ\iﬂ
A B E(E A NEXCO) | £ b i Feho @ % @ B 05 & FFF 7 97
(NEXCO @7 » #r#k dien TR %1 §HEAI(L—Y v — /%1 FILE
AE) U8 e e 1 F IR AR SRR AURUE i 4 g E 5 SOBPN

VELR

IP
B

7
T B 2 L AR A P TR AS 4049.5-2007(2018R)
R R L LY RN R B N e TR
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g o BOTRRP O B iR 7 0 TTNZ M20 & 327
4 41 4L (Long-life roadmarking materials)® | ~ TNZTA M/07 g §. 4%
(Roadmarking paints)i! | 12 2 gy 45 TNZTA M7-2017 & AR 2
F# P 5 (Pilot specification for approved roadmarking products) 1, » # ¢
2017 # m?é‘“?’;‘*ﬁ»%,'_ EPoE FFBRLEROT ARZE FCEREMN o
Foobo a2 g Asg2 5 0 TTINZ P/12 i B 1% 5 (Pavement
marking)t®? ;| ~ TTNZ P22 F & i B & s (Reflectorised pavement
marking)l®¥ ; 2 TNZTA P/30 & 1+ i ¥ B & 3 (High performance
roadmarking)® ; > H ¢ TNZP/12 ¢ 7 7 & F KRz F KRR 2 R4

MR ERE R R SR ORR o B SRR F R
Egk i TNZP/222 % o ¥ ¢h > NZTAP/30 ¥ 240 e (it if B R4 -
B EHME A P L E£>5000 viday > F i EAE 2FEET Bt eh
G o AT R B RS G B N R MR (e s
TRE) REY T @B R 0w e ¥ b

S G d PR B R LR E R
R W F7 7 7 % % (Transport Road Research Laboratory, TRRL) % 1969 # >
“74% 41 e % = %% TRoad Note27 # % 3 17 /f # ] & ¢ * P (Instructions for
using the portable skid-resistance tester) ;| Ve (7385 » # & 0B AR E o
;9 BPN £ B 3 20°C 22 BPN & % 7% & - TRRL Road Note27 #7 i#
*HTE BT Bl4cB S e
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+)

20 30 40

Test temperature(°C).

to 20°C

’

Skid resistance factor to be added to correct

LY

B] 5 TRRL Road Note27 #7i¢ * e85 A& + i+ §]60

BIR (7 e TNZ M/20MOR g @ 2 £ 22 AR 2 T pRis &
P/22 2 P/30 A BARFF R 2 AR 2 F PR
R SR B e A O IR =
and at anytime thereafter) ; - ¥ & % & " 50<BPN<65 | 24 o @ {5

H {5 e0f7 i |44 (at 1 hour after application

9 NZTA M/O7BURI B 0P e > A4k = 7 X p o |4 6 dya
FE A @M 45BPN o @ PR NZTA M7-20170990) £ 2 4 5 A&
<0.9mm 2z_ &4 BPN & % 1§ €% 45BPN » @ & & >0.9mm 2_ &4 BPN & #
8 1<%+ 50BPN o

IR 60 TNZ P/12 46 ¢ 21 s agmif ac 4 cn& Rp| A T4
ERA{S 1 pFR 2 H (g (within 1 hour of application and thereafter) | > 5
B<09mm ® # & E#cF HIPk2 €4 BPN &7 7> 30BPN & A
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<0.9mm F & & 3 8T RIJRZ ER BPN B (F M3 45BPN > A B R
>0.9mm 2 -4 BPN i & /f % & T 50<BPN<65 | eh#Lff o tii {7 e TNZ
P22 g B0 i R P R AR 1 L PR L > B R
<0.9mm 2_ &5 (40K 1548 )BPN & 7 17 1>+ 45BPN > & & & >0.9mm(4r
FR P AR £ 245 40) 2 5 BPN &2 % & T 50<BPN<65 | ¢h3Li
@ B IR {7 7 NZTA P/30 & 8 it iR endnif 2 de @ pl2 2™, B g
<0.9mm z_ &% BPN & # ¥ 3% 45BPN > @ 5 & >0.9mm 2. &40 BPN & %
7 %%+ 50BPN o

5. Fricy

o

)

Froed e BRWRATERFFF o AT BREIUE
(Land Transport Authority, Singapore) # 2017 # #7f i ehd & 22 545 1 f2
#1122 4= % 5 Singapore Standard SS 589 “Specification for hot-applied
thermoplastics road marking materials - Materials, performance and application”
oo RGBT Rk 4 SRR T RE%R o A e B REN
20°C = 2 43t 45BPN -

6. F W& R 2 EY

ARARTE Ve L AN F AR L LA - AR
% i€ Ba(Florida Department of Transportation, FDOT)* & 2" T T - BE
& 9 Standard Specifications For Road And Bridge Construction » 14 & & — i
E RGP 1425 - BIRESE *FL%.E’ r4 ik g 0 2020 E SR rﬂ%% v
161, % 971 % (SECTION 971),?!:«;T T B RARSRA AP M AR 0 s
Hfe? BARSUDPR 2 5 0 R A B UK (Standard Paint) ~ 4F A 38 SUR
(Durable Paint) ~ & % 7| # & fip #% 4% (Standard Thermoplastic Material) ~ ¥ =
A A B fn & 5 (Preformed Thermoplastic Material) ~ 4% A £ = 4] & 4
(Permanent Tape Materials) ~ g %= > (8] 3] )1& 4 (Two Reactive Component

Material) ~ £ 2| # % fia 42 (Profiled Thermoplastic Material) 2 # #eif #1 %
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fin ##(High Friction Thermoplastic Material) o 7 i i 8 #8414 4 4=
ook E R iR TG 0 3 2 3] &R fg 1R R (Preformed
Thermoplastic Material) ~ 4% 4 4 = 3| & 4 (Permanent Tape Materials) %2 & v
£ B fig #% 41 (High Friction Thermoplastic Material) ¥ 3 & -
H P o 3p = A4 R fin # kL (Preformed Thermoplastic Material) 2 4% 4 4

* A5 4 41 44 (Permanent Tape Materials) s il 45 &~ + dp e > % 35 #
T g5 2 Fuf hlicd @0 35BPN FE 783 A (FEATR Y 2
> Hpuf B 3 K3 55BPN o 44 971-10 & & ¢ ip U F
# ¥ fin 1 4 (High Friction Thermoplastic Material)srfif 4= 5 ¢ » Al E R
PR P T E R FE 10%0 b (FERPF L5 FehEf
WORE 30% M F) 0 oA iR A G 2 Fif TR BB A s 43T 55BPN o

7. EEE L

AR IHFNENERAAL S FRERTEF RS FREY WS

Lk E o~ EER P A LR ERAPAT o 5 2§ 2 i Je(Maryland Department of
Transportation) 7 2020 Standard Specifications for Construction and Materials
Hge P 50 20 85 4055 951 Pavement Marking Materials & .37 = 2] #4 % fig 1%
# (Performed Thermoplastic Pavement Markings)srdif e + & f 0 5 * &
FHEE TS 0 TR R M T a4 5 S0BPN -

8. % FE & 7R

FRE SN A ERY T F AR R R
R AL E ~3ER~LE P ALR FK#B o BF % & 7R % i Jg(Indiana
Department of Transportation)£? # % 2 i % 3 B iv/2 g0 » & & o 2 £ 8%
¥ 1 e o 3 AT 2020 INDOT Standard Specifications 4% % 808 &
(Section 808)71 ¢ 7 g 4+ i e AR AU AL AR B 2R gl o BB B R & IR
ForF p R B e Al 5 X 7R chi g § S A 4R A (Muiti-

Component) ~ 7 = 4| 4% 4% (Performed Plastic) ~ #: % fiz 1% 4% (Thermoplastic) ©
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XA o INDOT 2§ $ R4 iv 4 F “TR# B 17 - FHLHER

K ks 4 i@f@g#wgpu; B E mg\;g;}; »:'L’ri;g_‘% » 4o T 3 13 0

% 13 INDOT 541 F kit 4 430 A- B 223 & N ek s e

_. . . . ) Quality Retained | Retained
Material Type White Yellow Adjustment® | White Yellow
Paint > 250 =175 1.00 n/a n/a
Required Minimum | 150 to 249 | 125t0 174 0.70
: - see see
Thermoplastic =300 =200 1.00 308.00 | 808.09
Required Minimum | 250 to 299 | 150 to 199 0.70
. see see
| = =3 3 = : .
Multi-Component =300 =200 1.00 208.00 | 808.00
Required Minimum | 250 to 299 | 150 to 199 0.70
. see see
as = 065 =45 .
Preformed Plastic > 650 =450 1.00 808.00 808,00
Required Minimum | 550 to 649 | 350 to 449 0.70
* Quality Adjustments do not apply to the retained retro-reflectivity values

Material Year | White | Yellow
Thermoplastic é fi: } ;2
Multi-Component é f:},: : ;2

. 1 400 300
Preformed Plastic P 300 200

2

Bl

b i iR R AU MR AR MR 1L o T A B R R e 2

14 #57 o
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214 B RS LA R

R 7L F . Fu i & R
TP AL EN 13036-4:2007+A1:2018 F S PR A 2 B2 B AL SRT 245
Lot ¥ ¥t 2 National Annex NA( %4 £ F") 4% < PR fa 2 R8T SRT 255
o TBT i B2 &4 e &4 0 SRT >55
n (TBT Végmarkering ) oo ks 2 @ L4 ¢ SRT >45
AT 1 F LR AR
i (L—vv—r%1 % 2E4) BPN=30
TNZ M/20 £ »23)| # 51 f HREIE PR ZHL
(Long-life roadmarking materials) 65>BPN>50
NZTA M/07 i B 50k FRERRTEUP
(Roadmarking paints) BPN>45
NZTA M7'2017 s ﬁ“"*%ﬁﬁ FETER A % & <0.9mm 2 #:4 : BPN>45
(Pilot spemﬁcqtlon for approved 5 £ >0.9mm 2 4 : BPN>50
roadmarking products)
HERRFE 1 ppz EE
- B R<09mm f % o & #TF LIk A
=0 W TNZ P/12 i B 40 BPN>30
(Pavement marking) B R<09mm ¥ % 6 F #F pLidzk
BPN=>45
5 & >0.9mm 2_ &5 : 65>BPN>50
. , HRERFE 1 PFEI 1PN
i R AR -
(Ref;l;:firli)s/zj Iiveriﬁi j;la}i\(ing) B <0.9mm 2 -4 BPN245
5 & >0.9mm 2_ %5 : 65>BPN>50
NZTA P/30 % |4i: i B B4 % & <0.9mm 2_ {55 © BPN>45
(High performance roadmarking) 5 B >0.9mm z_ &4 : BPN>50
., SS 589 “Speciﬁcation fqr hot-app?ied GG ERIES20CT
Frivl thermoplastics road marking materials -
Materials, performance and application” BPN=45
o A B R H AL 2
F*F A = ARS4FE | BPN>35
2021 Standard Specifications For Road And A7 AT 2 R

Bridge Construction

BPN=>55

B P £ B fa HRL 1 BPN>5S
(Ff 4 e 10 210% ~ F kg frend £
>30%)

-1
=

2020 Standard Specifications for
Construction and Materials

FE & A # R B4 0 BPN>50

T
3
—"H’
]
=

2020 INDOT Standard Specifications

]
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plAn B A7 4
Beglte > HXBM N €EFFRE D
R T R T R R A0 BT RREZ
MMM chE & 30T o AR A o BT T RIEIR S 0 A0 M IR A e
EF o Flo BEERMENOF]FH F > RG] - BFRE AR

- wEd - R TR RS 0 G T A Tl RRUE S 2R T g
Moo 3 A e nlkay IR o 3 N o e B R A 1T 2 phiE 2

244 B FUR A R AR IRE P
FHASED D Bl B

FHAFRATEIDN T BEREL DRI/ A APH Y - &
P R R F] A e AR § 0 0 kT R B iR
GO BHIRSULTIR R BB SRR 2L JFHLE oA h )
H9 o BRFERPN MRS FRRT R OREEL > K G R
PR E R RE BRARESRIRORBE L > TECF AT E AR
HRKE R AR ik e

241308 5% plp B M R iR
HILE BB T RIE R AR Y 0 T A LS PRI R
FHR S ARG TREFA T M EPE N - Bk
Wb B &»rzi%*m>mﬁﬁmm+x@.u¢ﬁl,f,uw;
B ok g BRI SRBR EORIE R R H%/Emifﬁfagvﬁk;;ig

b BLFUR MR R BB GEM AT Y 0 - B AR gy AR I
HERFERFELAPREEFY > 22 IERRET ¢ < (NCAT)*
2017 sha= 3 4R 4 ¢ 9ige g G Fuf i AR E g A A
IR BT i ARG XTI AR RRIREA TR T R
ERIEEELDP AR Y R - TR DL EGCR 6)c Flpt o A &
Tty 5% ORI B i % R g o B LA R SRR R
B AR BEFT 3 31T % R o
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Measurement Variation

Temperature Impact

. - =
¢
Long-term Friction Loss Trend

Cumulative Traffic

B 6 F 4 & o iran o s

Friction

A EEY IRE R PR EKITRE Y LB Y 5 E AR

AR w P T 1R N2 2 B ASTM E303-
93(2003)I°1 ¥ e s  HEAR B aRB AR B ¢ 0 WX TR R R e 2 &
DN o B AR B FIEE R B friT 22 TCONS 15834 if peflaig * fha | [0
™A R *FLE% EN 13036-4:2007+A1:201871#72+ ¢ 2_ SRT O *R% 4
FARRARDE Z AR BHREHRSREY FHF I oSl e
BFHALT 2 T HF o PEENRERRLE T TR FE ARG
- F o m FRLEINLEA Y F % F (Transport Road Research Laboratory,
TRRL or TRL) & 1969 # > #74% 41 e7% = 4 " Road Note27 3%+ 3% 17 /f 4% 7
% & * P (Instructions for using the portable skid-resistance tester) | [60: {7
WD 2 el 5o R Sp Y F A g R EHE > & uskid
resistence”# 7t 0 (S FHAT T ARF S K EP S B H 2R G
BPN) > fft® & & 7 103 5% e R A 5 AN -BPN @i 3] 20°C T ek
Lo PR GRS RE B 5w B BS 7976-2:2002+A1:2013 > @ * oh

S

~my

u % PTVI® e 32 2 0v3 3% S Wp(bldot p A ~ &7 fF)é * TRRL
Road Note27 ¢ erfe it = ;44 BPN E 1 F] 20°C T a5k f& » A2 97
€ SRR B X A HOY 0 8 ASTM g} LR A g

LB EFT Y 0 F 0 fRT] ASTM E303-93(2003)3 4= ¢ 27 T ehm 3 sk
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ﬁ%%%ﬁﬁﬁﬁﬁﬁﬁ AHA HB RS P EIHRALERY

FoOF AT RRPFIRLF FREFAER KDY

miEd ARRAT Y Y R 2 BEIRASTM F] 5 i@ % & S B s i 0 &
R ERFEY TR RRE DN RE s FF IR R
ASTM #7{8 i 2k 17 ¢ X D%k o B AP & #3277 RHEE
FAE 2 AP a5 P% e H P £ ®4e R i Jr(California Department
of Transportation (Caltrans))** 2009 & » % 3= 4c ! < F % 214 £ (UC Davis)
dde N & B 485 7 3 ¢ (University of California Pavement Research Center,
UCPRC) > hﬂﬁ“ﬁwﬂ’f7—3Nﬁﬁ&ﬁﬁﬁﬁmoéﬁ*%ﬁ
ko P B IRIEE Y P TR E RS e R R
e WO PR 2 EEm B R o FIMAA T ER
G- BE AN Fo2 #H e fF e Gl B2 AT g ot D en

AR S NE R R TR

"%*

W‘W

Bl 7 i * ey

‘/éf&i@f’? tr fﬁi’f—j%g 73 - BAT f‘ﬁm.ﬁi*‘@—'— = \('&?5\ 3) 0 2 35
R TFERED FFEITAR 2 REBEF DTG B E(inherent variability) s
AT AT I BRI R BT L H G R B3 BPNy e

BPN,

BPN,, =
® 1-0.0062 x (T —20) X3

where:

BPN,, = BPN number at 20°C
BPN, = BPN number at 7°C

e + 2009 E: ]'m/g_}iJf*L Fé‘%l\?“l_%q‘é*" * ;f:g%l;m.rg' é%_gc
TR H A 20-45C B REF o

DB B HEA 2017 £ 4 2 EER NS T HRL Y > IER G
Henit (77 A2 R R R R T g P 2 g b e R R
SNEAH AIS35CABRERRT > AR N E D BPNE A KL
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‘\‘ » ¥ BPN 1‘»@_1. =L 30°C ]"ﬂ T 2 BPN 1 IE' ° “Mlﬁ ﬁ el ;7\“‘!1‘_";7\“ 4 1
T(ERELEES 3R)

BPNp

BPN3o = 1-0.004x(T—30)

R o wAER IR R RDT MMATL 0 7 %A CNS 15834 ~ g pf 40
EN 13036-4:2007+A1:2018 ~ TRL Road Note27 * # B L # BS 7976-
2:2002+A1:2013 2 R 222 £ 0 ~ 4o 23 Jpg? UC Davis & 178 2 g
LhRTE R EIRANSDFE Y Sk Y ARF AL ]
EHET A 2 AU SRR R AT AP B R e 2 B R AT

1. CNS 15834 ~ % g . # EN 13036-4:2007+A1:2018 ~ TRL Road
Note27 % & B4 4 BS 7976-2:2002+A1:2013 2 LR go gy £

CNS 15834 ~ % @ 4L # EN 13036-4:2007+A1:2018 2z p % & 44+
SRT #iff ;85 74! s34 > @ TRL Road Note27 % # R4L# BS
7976-2:2002+A1:2013 B2 2-i¢ * SRT wi s B i #d 4 § ApM g
R 354> @ CNS 15834 - g 4L EN 13036-4:2007+A1:2018 #7
BN AGUE R AR BASHEIE R TR F R - TRL Road
Note27 % # F# BS 7976-2:2002+A1:2013 p| & 4-4+:85% 6 i B
EFERD B PSP TR R TR X REE o T
PEREETIFRA R EROP TR AL B LB 0 AL
YT 2 P 3] ASTM E303-93(2003)R45 ¢ 37 2ini 3¢ i
MR FRM TR AR AR LIEB AL ER
PE AL ZREFERREIPD Ra B B ERE Y LT
HEAHRBFAPMFERLI P " FRe BER ) TERRDE &
PGP T o

2. 4eM i Fe¥? UC Davis & 174 )2,

o+
P
+
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Sl il e UC Davis & 2009 £ & (T2 w2 & ¢ o fhik
ASTM b’%%% R N HAESEEE D TR 0 T AN SRR R E(S
Rl o AT w AT AN Y JUE R Nl £ B R RD 25
PREGTEY RE LR SRR R 2 B B Rk
BoRMERRD AN DMERRD 2N BRKA D 20-
A5°C 2R B o KA o 3 Ag e bR Epuf s L
Bl AR BB ERRD  FRE- HETRE -

=

4

x\"l
e

2EN

It

(98]
IS

SRR MR L A AN A %

o)

RN R E L E RNV RIS I Vb S R
ASTM #THL§e i U il = 2 2 & 2 ffavirie Fapm g > © A
%ﬁ%&ﬁ&@ﬁﬁi’%aﬁﬁi E TR R AR 2

MG E IS 30C angka AT 0 B EFY
YRR S W I 20°C sk g BAKRTORL 2R
BR%E 20£1°C ZERBEF TH oo F b 2 i 0 e
RE 2N R R PR L A 15-35°C o gt M i Rt
DE R SN R o
EATEY A ML RS BREFRIBRLGEE

KidBk SR RE G- EARMRT2Z BPN & & FA3t

Jf 20+1°C 2 FER RSB > FHY L TR N2 FRRE 25VEF

o Jf TR RS F B Rk Bl P PR AR 0 dept - &

TR m AL o FIH ARE BHROINA > ] BRI IE Y

S EA et o T b SRR R RERE R Y BRI A

“EBz EAph N L AdH S BESRAGREAEREET 200C~30°C~ 40

CCHR2Z TR AR
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AR P AT B N FE B PE R A8 S g e

I

FUb AR A T Y 0 P AU R R Y IR TR A e 4T o
F RN R 2 E ﬁs?l % € (American Association of State Highway and
Transportation Officials, AASHTO) & 2009 & 215 endg 317 > & gz 7 4

LAER R NRIEE A G BB e OB (5 P B B m 1Y

Texture Wavelength

0.00001 0.0001 0.001 0.01 0.1 1 10 100 ft
106 103 10+ 103 102 101 100 10t m
Micro-texture | Macro-texture |I\[ega texturey Roughness/Unevenness g
I 1

Note: Darker shading indicates more favorable effect of texture over this range.

7 STL K G He R T (v g 0

0 B A7 5 4o Wu £ Abadie 22018 £ 57 5 ¢ 5185 p 2 i £ (ADT) »
i L

-~

25U IR G il a4 P e & % Pérez-Acebo, H., et al. >+ 2020 & 5

% 3p ¥c(traffic growth rate factor) % #F ehF4e B(PSV) » & 11 W

Ay oo hd FL7 L FIE G e Gk ] 15?‘75ﬁﬁ‘p§5§m&%
W TFE LY PRI NIER T FLT SR 223 L L) e
A R TR PR 4 6 HRL A B(PSV)  E T30 p 2

P
@ (AADT) 8 i c¥ Slcie i ff > T ARATE S 4 R G BB
OB TR E F AR R VPR B R R A
2P v At E L 2 °“$7ﬁiﬁﬁ7ﬂﬁﬁf‘>*‘r%?§”’*"?pf%?
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> True Negative(TN) "B taft | cER HmE T3 /72 4, > #
AW TR /A B

> False Positive (FP) " 2% | cE 7 Him &Nt /2 £, » #
A T /A ko

> False Negative(FN) " & reds  c2 9 Fm i T3 /4, > #31%
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Predited label
. True Positive False Positive
Positive
(TP) (FP)
) False Negative | True Negative
Negative
(FN) (TN)
B 73 = =4 iR e 127

H w4 dien ehig ik e 7 HA] e Fa & (Accuracy) ~ M % 5 (Precision) ~ %

w & (Recall) ¥ F1 score » 3+ & e j2 40T
TP+TN -
AcCCUracy = ————————--—-m e ;6
TP+TN+FP+FN
.. TP .
Precision = ———-——m e ;7
TP+FP
TP
Recall = —— e ;8
TP+FN
2TP 2xPrecision*Recall .
F1 score = = e 39
2TP+FP+FN Precision+Recall

Aol & o i Brw & (Accuracy) 2 FI score @ 38 4p iR k3™ =

=
AR A iy o B P FL score d B % (Precision) % 7. w & (Recall) %

& 5 ¥ 14 & True Positive (TP) T E 544 | SRRl S S g€ » F 3 503 0
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BEEITF UG REDEREN 0 T UG RFOFER 0V Y
Al o d At miE g% Flscore (TG 0 PIE-R Y Bam R
(Accuracy) K i& 73 =G o

L5

BIRP EHRERLEA AT IA 0 & A 47 A - R A IBM®
SPSS® Modeler » 3% #r# i T p B A S5 B | S8R ¥ 5467 b h> F
i e IR £)2 2 A (UE)R R R H T h-
N A R - RPEIEE R CUR I D 185 O s N i Sl
ML 4% e £ 8 (Linear Support Vector Machine, & f§ £ LSVM)#-3] ~ R+
#rie Eﬁ(logistic regression)fic | 2 #A SR HCA] 0 T ¢ - 65BPN R -
B RALZ 4 RSB} 0 11 80:20 St BINEHH A SRR R Rl
Be {6 #-12 R 3E e Fr K (Accuracy) 2 F1 score & 7 4 ¥ k3% 5 03] chif
Yoo ¥ b A4S R s SE s o B R ER e gy B (Accuracy) K iE (7
i oo £45 LSVMHCE] ~ B friw ) 2 sAd 5 R 03] 3] i

i 4o
(1) LSVM oA (126, 128-130]

% 4% £ (Support Vector Machine, SVM) £_Vapnik # & ¥
% AT&T §F % =x B o7& HenE B8 Y 272 (Supervised

Learning) * § % £ 2 & ) 2 A H ol q] kAt A fpgr e ﬁﬁ?

AT E T A R o TR R A S 2R
e Etffiﬂfr'}% TR 4% 2L ﬁd& R a4 o

SVM i & efk & RIZE LT RF A S A AT
PHEHE(C AL E R ARR) TS F ARSI &
15— B % » 42T & (Seperarting Hyper plane) » #- % & 7% 42

TG 2B S BRI g o
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Bk o v R A (x1L,yl]),(x2,y2),...,(xi,yi), XERn, y €
(H1,=1}» 5tk fle 0 5 0~ Brlged £ AR E T G e
BRALT G VHEINH] 2 -1 5 kAT 2AR > 23T
BN iw x+b=0¢°3ZT g e8> N2 7 R BlAcE 74
ron 0 BP A AZ AL A B RRE TR A6k
Z+1 %2-1>m SVMehp eha v #Bw-x+b=4+12w-x+b =
-1/ FE4 T 5 )t R O IR ESE (margin) & < 0 F IR
FEAEA%X < > SVM e3p P ae 4 /T"iL?g o

w - x+b=+1

D"’ w - x+b=0

w - x+b=-1

® 74 SVM 7 & B!

SVM &iff (e 1 i chjh A RILeh o ¥ - BE R LA
e il o fFd EEF e Sl T :xz,_gigl N E R

B et 2k 3 F (low dimensional)p 5 3 3 2 & 7 & (high
dimensional)sn§ £ 42 > 4ot — KMy B P MM T A G
TR EC I gRZE? SR T AT HR AR

e B I - LT eFA o F Lahp Sy

4 44 (linear) ~ % 78 ;% (polynomial) ~ % &t 4 3 #c(radial basis
function, RBF) % S A|(sigmoid) > @ & & ¢ #7fx * arp%.o S s

Al Ftx A R SVM(LSVM) -
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(2) gg-‘j:'_- ;1;{.3& F’Ffﬁ-ﬁt?][lz}, 131,132] -

?ﬁﬁﬁﬁ{fﬁ?%@%ﬁ»waﬁg,%ﬁ&@ﬁ
SRR P o Sp PR S AT 0 R Heh
’} ﬁ,dgiﬁﬁtm #J@PV—JJ ‘#f#;go_ﬁlfj\ Jﬁ.}_}_:i_],

s N9 LT oo

&
>B\-

1 ef(®

_—— e =\
| T TreT® © 13ef® 10
1- S
ffr-
J/,f-l
|"I'.l
."..f
0.5+
.-".I-I
.-'/
/
)
a
I | A | | |
o
-6 -4 -2 0 2 4 3]

B 75 % & g Eﬁ“rﬁ’ T, By
HP oo f(x) =X +B1X, + Xy + o+ Ppxy =x + X1 Bix; 0 B
Pocn BEEE 0 Bis i p BB S 0 S s b oS
(3) A SRy
S SI2& WP EE R eyt AR e
2. A%
iz * IBM® SPSS® Modeler 2= = 7 it 0 3 78 A 458418 > — 7 &
L 1 65BPN 4 (F 5 » VD F#L) - 65BPN 4 (& 4 » VD F#) ~ ¥ H#
TR E L PIRBE T AT o
65BPN &4 (F 4 » VD F)eha S5 A 45325 4o d 40 #757 » £ ¢ 10
B ndna i & 3 BHCA Y o SHRBRELAREEY - G VR
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£-%t BPNLV 2 BPNoo LV & § ~ 2 34 45 > 3 B 3] chfb g 5 R4 i > %
RALREGFnRFarwiEs 03 E050%2 RS o Ra o S E
= AR EREA AT 0 0 BPN20<60 o - 3 44T R FE S L 79.73% 14 ¢

H g 47 end 2 f3 Fam Sy i 80% 2 b o Floscore ~ 47+ % 7 i 3| 75%

pd s B9 Rt b T6SBPN HRA (F 4 r VD FA)A L chi
BoSBPE o B s LSVM A -

% 40 T65BPNHE& | (F 5 » VD T )» s {726k 4

A | | g G LSVM Bk 4rin [F
&% #i Brx % |F1 score| #E#x % |F1 score| #E#x % [F1 score
IR | 46.72% --- 55.02% --- 66.81% ---
Bl | 47.30% --- 48.65% --- 51.35% -—-
DT | 95.63% | 80.77% | 94.76% | 78.57% | 95.20% | 80.70%
BlEE 191.89% [ 50.00% | 97.30% | 85.71% | 94.59% | 75.00%
215 | 80.35% | 69.80% | 81.66% | 71.23% | 83.41% | 75.64%
Pl | 71.62% | 61.82% | 75.68% | 66.67% | 82.43% | 76.36%
DT | 85.15% | 88.82% | 84.28% | 88.00% | 84.28% | 88.08%
PlE | 74.32% | 82.24% | 79.73% | 86.24% | 83.78% | 89.09%
1| 87.34% | 92.35% | 89.08% | 93.04% | 93.45% | 95.84%
BliR | 81.08% [ 89.39% | 82.43% | 89.76% | 86.49% | 91.80%
D1 | 92.58% | 95.98% | 89.96% | 94.64% | 96.94% | 98.31%
Bl 1 90.54% | 94.89% | 89.19% | 94.20% | 91.89% | 95.59%
1| 43.67% --- 53.28% --- 59.83% ---
BlEE | 37.84% --- 43.24% --- 52.70% ---
21 94.76% | 73.91% | 94.32% | 75.47% | 92.58% | 69.09%
BlEE 1 94.59% | 71.43% | 97.30% | 87.50% | 95.95% | 82.35%
1 | 78.60% | 68.39% | 77.73% | 67.92% | 81.22% | 74.56%
BlER | 77.03% [ 71.19% | 81.08% | 75.86% | 82.43% | 77.97%
21| 75.11% | 80.14% | 80.79% | 83.70% | 79.91% | 83.45%
Pl:E 1 63.51% | 73.27% | 78.38% | 82.61% | 79.73% | 83.15%
1R | 89.96% | 93.66% | 89.08% [ 92.92% | 92.58% | 95.24%
PlE | 83.78% | 90.32% | 78.38% | 87.10% | 82.43% | 89.26%
DT 91.27% | 95.19% | 91.27% | 95.17% | 97.82% | 98.76%
BlE | 87.84% | 93.33% | 86.49% | 92.65% | 89.19% | 93.85%

W

BPN LV

BPN<45?

BPN<50?

BPN<55?

BPN<60?

BPN<65?

BPNy LV

BPN20<50?

BPN20<55?

BPN20<60?

BPN20<65?

BPN20<70?
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65BPN #-41(& 0 » VD FHl)ens s~ 1755 F 4o 41 #77 » £ ¢ 1L

Rotfm enftA B 4 3 B 0 SR RREARA Y - KE P T F 2
#4F BPNLV 2 BPNoLV % § 22 8445 » 3 B R el fie 5 404m 15 >

REARKGARETLREFS T F EFIS0%E ¢+ S o 4L
A EgehA 45 0 e BPN<50 ~ BPN<55 » BPN2<55 2 BPN2<60 71 F 1 score
7; E 5| 80% » Wrx 4 3 68.75-81.25% - iR E_F] 5 i 4 B o % b
BRpA(A/B)L B anlicp £ R 54237 £ 4t 27 VD T4k chp ¥
oo @ AR PARKL o SHLRREE ST hk B B

4

i 80%14+ > Fl score » 474 % 5 23] 90%12 + » A7 B & drw fpﬁ?ﬁ_
T65BPN {41 | (& 4 » VD Fal)a %77 44+ BPN @2 BPNyo & Hiie %
()4 BPN<45)eria 458 5 B gy > 44% BPN & 2 BPNyo & ® {3 i %
fics LSVM 3 & rw o
Wi 40 2 4 4l B EREST MR D0 A KA T IRA 0 b
D Ffeiphl & 3ok nBmA ) - TRADRFE ik
S RAEAFY @k~ VD FR 0 65BPN M BcdpA4p 5 5 o~ VD E
#2 65BPN Hhficdp A 4755 % » By 5 477 % > &g ' 15%

T 7oA R R SERUR A - RAER B
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% 41 T65BPN 41 | (& » VD T A {756 4

o) >3 KA SR LSVM B frin b
&% #k | # e |Flscore| £ |Fl score| E £ % |F1 score

20 [4039% [ —  [50.00%| —- [5882% | ---

BPNLV [—

Blex [4125% | —  [48.65% | -— [55.00%| -
BpN<dsy LT | 95.69% | 80.70% | 94.12% | 72.73% | 96.47% | 85.25%
“rzx 192.50% [ 57.14% [ 96.25% | 84.21% | 96.25% | 84.21%
apN<sgy LR ] 80.78% [ 75.13% [ 79.22% [ 70.39% [ 80.78% [ 72.93%
ez [ 71.25% [ 58.18% | 71.25% | 54.90% | 72.50% | 59.26%
apN<ssy LR | 78.82% [ 83.93% [ 67.84% [ 75.74% [ 71.37% [ 77.81%
“rzr 166.25% [ 74.77% [ 62.50% | 73.68% | 68.75% | 77.88%
BPN<607 208 [ 74.51% | 82.94% | 79.61% | 86.39% | 79.22% | 85.87%
“rzx 172.50% [ 83.33% [ 82.50% | 88.89% | 80.00% | 87.30%
BpN<gsy LT | 92.94% [ 95.79% | 88.24% [ 92.99% | 88.63% [ 93.21%
“rzx 187.50% [ 92.429% [ 88.75% [ 93.23% | 87.50% | 92.54%

20 [38.43% [ -  [4824% | -— [55.29% | ---

BPNy LV [—

20 Blex [4125% | ——  [4625% | — [5250%| -
BPNA<S0? 20 [ 94.12% | 68.09% | 93.33% | 65.31% | 93.73% [ 70.37%
208 e2x [ 96.25% | 80.00% | 96.25% | 80.00% | 97.50% | 87.50%
PN s ol | 80.78% [ 73.22% | 88.28% [ 72.13% [ 80.00% [ 71.51%
202222 1 76.25% | 69.84% | 80.00% | 75.00% | 81.25% | 76.19%
PN <ol P | 83.53% [ 86.36% [ 72.94% [ 76.29% [ 75.69% | 80.00%
2OV e2x [ 72.50% | 76.60% | 68.75% | 75.25% | 71.25% | 77.23%
PN <ol T | 88:24% [ 92.54% [ 84.31% [ 90.15% [ 86.67% [ 91.46%
2502 a2 1 81.25% | 88.89% | 85.00% | 91.43% | 85.00% | 91.04%
BPNa<T07 200 | 86.67% | 92.77% | 89.41% | 94.24% | 90.59% | 94.76%
20 e2x 1 86.25% | 92.62% | 87.50% | 93.24% | 86.25% | 92.52%

FHEROL LA ITIEGA0R 42 957 0 £ ¢ R I R 4
3BHAY o HHTERELRALY G T £5 BPNLV 2
BPNo LV ¥ % ~a 47 > 3 B3 e ra 5 iR 1 > 2 £ 4 b & eh
LSVM #:A4)+ £ F £ 5] 46-57% % % e o #4235 = 2 2 dfens 47
. BPN<45 2 BPNyo<50 e384 d T Hedp £ = > &2 o x 2 d7 o @

BPN<50 % BPN<55 eF38A B F]A 4758 & #i2 4 sppld T E ehg %
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Flptt 5 2 4 Flscore o ¥ “F > i BPN<60 2 BPN2o<60 714 45 ¢ » 3 T -
At B L o Brrk ¥ 5 75% 0 FI1 score B4 B & 75.86%% 66.67% o
#-%t BPN<55 ~ BPN<65 ~ BPN29<65 % BPN2o<70 » 4 #7 e i $7] 8 £z &
w i 80%4 1+ o Fl score 47+ % F 3] 70% 1+ o 7 #F A H{ER L

-

T ht kMRS M R B RS 0 P TR B I ehp Sl fp R

PR R A R

LAl A Rt L > B R

&

-~

a

A2 THFER ) AL ITER A
WAl | | AL 5 e R LSVM B & A bF
&% #i Brx % |F1 score| #E#x % |F1 score| #E#x % [F1 score
D5 | 44.57% --- 48.91% --- 53.26% ---
PlE | 42.86% --- 46.43% -—- 42.86% ---
2150 | 91.30% --- 91.30% --- 91.30% ---
BlE | 92.86% --- 92.86% --- 92.86% ---
2 71.74% | 38.10% | 73.91% | 52.00% | 72.83% | 50.98%
BlE | 75.00% | 36.36% | 82.14% | 70.59% | 78.57% | 57.14%
1| 76.09% | 80.36% | 79.35% | 81.90% | 79.35% | 81.55%
BliE | 71.43% | 75.00% | 71.43% | 75.00% | 75.00% | 75.86%
1| 92.39% | 95.04% | 92.39% | 95.04% | 92.39% | 95.04%
PlE | 92.86% | 95.00% | 92.86% | 95.00% | 92.86% | 95.00%
D1 | 55.43% --- 58.70% --- 56.52% ---
PlEE | 57.14% --- 57.14% --- 53.57% ---
215 | 85.87% --- 85.87% --- 85.87% ---
BlEE | 89.29% --- 89.29% --- 89.29% ---
| 67.39% | 60.53% | 67.39% | 59.46% | 73.91% | 67.57%
BlER | 71.43% | 63.64% | 64.29% | 58.33% | 75.00% | 66.67%
25 | 81.52% | 84.96% | 81.52% | 84.96% | 81.52% | 84.96%
BliE | 78.57% | 80.00% | 78.57% | 80.00% | 78.57% | 80.00%
2150 | 91.30% | 94.29% | 94.57% | 96.30% | 94.57% | 96.30%
B3R 192.86% | 95.00% | 85.71% | 89.47% | 85.71% | 89.47%

+
La "M-F

BPN LV

BPN<50?

BPN<55?

BPN<60?

BPN<65?

BPNy LV

BPN70<55?

BPN70<60?

BPN70<65?

BPN20<707?

SRR S FEA IR Ae R 43 A 0 AP e R kA R A

3R S HERREARE Y AP T A4 £ BPN LV 2
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BPNyLV % 5 ~ 4

4 42.86%%

SRR S5 SRR 2R i

S REA AT 0 3B A e S

50% ° &%+ 3E - ~

A ETEH 45

AT B FI A AT R R R T

F1 score - ¥

F1 score % %] i

111 > Fl score #3474 3 5 E 3] 80%r2 b o fis E

I

. BPN<50 2 BPN<55 &4 7 ¢
3 57.14%% 66.67% o B &4 47k &

04

@ BPN<50 %

ST

B it IR

F o

o3

PRGOS FLITY 0 B

Epta A A LA A hs BR s KA ALY
BERS > ZEM] S B R~ AT AR LT R A

Bk

B AR S|

= BPN<45 2 BPN2<50

& e BT

21 F 1
¥ -IE-'T] :ll

» 3 BHOA e E iR £

¥ E 75%

1A i

43 T Rs ) A TR £

L B (N B R R LSVM B 2 fF
&% #ic | BEE S |Flscore| ®AEZ |F1 score —%EEL”* F1 score

DI [56.82% | - |4545% | - |72.73%| -

BINLY i 135719 | = | 1420% | —  |4286% | —
apNesgr LT 7955% | —  [79.55% ] 30.77% | 90.91% | 80.00%
plix [ 64.29% | — [ 64.29% | 28.57% | 78.57% | 57.14%
apN<ssy LT | 86.36% [ 85.00% [ 68.18% [ 74.07% [ 90.91% [ 90.91%
BlE [ 92.86% | 92.31% | 64.29% | 73.68% | 92.86% | 92.31%
BpN<gr LT ] 84.09% [ 89.55% [ 86.36% [ 90.91% [ 90.91% [ 93.94%
Blx [ 78.57% | 86.96% | 92.86% | 95.24% [ 92.86% | 95.24%
BpNegsy L] 90.91% [ 94.87% [ 93.18% [ 96.20% [ 93.18% [ 96.20%
lax [ 71.43% [ 83.33% [ 85.71% | 92.31% [ 85.71% | 92.31%

BpNy Ly |43 18% | [5227% ] - |5909%|

BliE (3571% | — [42.86% | -— [50.00% | -
214 | 84.09% | 46.15% | 77.27% | 37.50% | 86.36% | 62.50%
BN S =2 78.57% | 40.00% | 64.20% | 28.57% | 85.71% | 66.67%
214 | 77.27% | 75.00% | 70.45% | 55.17% | 79.55% | 75.68%
BN 1 71.43% | 71.43% | 78.57% | 72.73% | 85.71% | 83.33%
PN <ol 77.27% | 84.85% | 75.00% | 82.54% | 86.36% | 90.63%
lzx | 71.43% | 80.00% | 85.71% | 88.89% | 92.86% | 94.12%
214 [ 95.45% [ 97.50% | 77.27% | 85.71% | 95.45% | 97.50%
BN T 22 178.57% [ 88.00% | 71.43% | 80.00% | 78.57% | $8.00%
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PR R R T3 o Vb 2 S EART gq]gt%_g_@;
AR TSR BER o

Rm oo Flig* 3% 2RI 2 A4 ko WA B IRFACR B P
EREILT I HEFPE 2 GUAPRRELT R > & R FRFERESRF
jo 4 B enR LA 2LE S AU BT R e Bl o B g WA Y
- R MBS R RE A TR BT LT Rk
SRSB4 R B B o
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514308 1R85 5% By 2. M 5 A 47

BTG A ) &Y o A I SRR T B B nlicdy A B T
B AT 5éwj§”f7% VO HCA RALR &R R R
chiiif i 4 b > 2 F LT H N - B[ ERp k0 jEF B RRRRT
g4 nF] S oo o o BT Y BIFRES T F REF] S RS AT R
BT S MATE R F]E o A 4T 0 A B A T e B A Y R
HE S ZPREY FRERR K Fp S $5hdts— BIA S » B
AAT R F RN AT fRAGEE AT B 2 AR -

Bk o] EoehE - IR T F AP B 4T TR Y i~ R A
PIRR8cs P by » R A o kR T 0 175 % (65BPN 4545
[BG O~ VD T~ B RS S XARR) € F A e ch ~ Rl & B AT
9l » Rl £ 3128 ¢ enp Rl ¥ b o g4 BPNyo B endp A 45
Fog MR G R R o 5 P RREDIS o R § R R
o BB RE U FARE(C A)RE > AT BT ARERE NS
ML AT DA Y S R PR TS B
mOZLH R F AR 0 T 0 "BPN<F g {d | 13,58 ¢b 5 & &
"BPN=FHiE | e07)58 i P iR 8t (7 M B 2 45 - BPN % BPNy
B P g e £ 44 9757 o
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3 44 BEER I 472 P S

p%ﬁ;if;? BPN BPNy
R BPN & BPNy &
<45
N 45<BPN<50 =0
g - 50<BPN<55 PN LV 50<BPN2<55
& 55<BPN<60 55<BPN20<60
60<BPN<65 60<BPN20<65
>65 >65
BPN <45 BPN2<50
BPN>45 BPN20>50
BPN <50 BPN<55
::I; BPN>50 BPN:>55
- BPN <55 BPN2(<60
z BPN>55 BPN20>60
%c BPN <60 BPN2<65
BPN>60 BPN20>65
BPN <65 BPN2<70
BPN>65 BPN2>70
1 A5k

BT P R IEAR A KA FT PR A > O hA 4T ik - k4 IBM®
SPSS" Modeler » ;%4 # @ & i T BLR] | che AR Y XV ER LA
PR TFE RS c F T B AKR Y DM EERFSY
2 §_ Apriori ;& 5 /% o Apriori ;& 5 2 E_F R EP A draFER 2 0 A8
£.#% T3 3 & (Support) ; ~ T 2 # B (Confidence) , £ T3 ¥ A& (Lift) , 3

B e kaE = M4 P (Association Rule) » ™ T #4377 B2 a7 [ H o
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i Bmp

iﬁﬁﬁ%ﬁﬁ%ﬂ’wﬁﬁﬂ - RALR LR T T gk gt
B - AN ok ERRE S '.?ﬁiﬁt‘ RNy S L S gl
:k}_ s m _‘,E' ¢ Apriori {ﬁ,\; —‘g? i3 )% Z_E R .,E.',. ’ E}LEJ Agrawal Rakesh

AR 1994 & are 261381, Hd v A ke FHAETHE

PHMERAE I AFRRERREC AFPEFAER > 2 AT

ot o g E IR R Bblﬁ;ﬁi[“““lf;{&??ﬁiﬁL“ ' X2 Y ¥ s L

FEXEZIdpipE od X 5 EEA(S RE) Y SRR P RE

B) X~Y 2 FenM B ARp v &7 5 -X—>Y,XcL,YcLananY¢®’
BT ARG H L 2 BT AR 76 AT

76+ <
"% 32 & (Support) ; ~ T % # & (Confidence) , £ "3 £ & (Lift) , %

ABArT oo
» &£ ¥ A& (Support)
ABAA TS AR R A BREREATHEY 5
DN G Gldr i F P X A EBEY LT 5

Sup(X) » T HE AT G h 3 AR

X& & AT RBEW)?P I nid = #ic
Sup(X) = %rtﬁ @ - = P(X)
FARES R

ABEREF AL FTEATHEY NMaEF 2 I
- ﬁkéfﬁfﬁfgi’fﬁ» o HP o hrd § R I IEE(Wde  1F 23 X))
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AgEprvie- HfE L TiE2 LA | (Condition Support) »
FTAF L Sup(X) = P(X) o F b > hed Lde it 3 — I AR
(bl4r : X Y)i X BERRFHF2 5 TR LER  Rule
Support) > T ¥ % 51 5 Sup(X - Y)

P(XnY)>» % XY
BB E R A S 0 - Bh 5 F S M B A 4T P
MATY » 3 RBRALIER D HGAS L A (Support) °
BRI A T AT S Y 0 € SBR[ AL R
F* #(min Support) &k & I AT F I F PP 0 & T fEIR
AP A IR TR EEEAR -

% #f & (Confidence)
GRS TPAR, A TEEA, R REL AR
EER (e iE R X)g A kR A kT o R A IERE
(blde @ FERIFE Y)» #F 2 ehip S » 7 &7 2 Conf(X »Y)» 2
FAeT T

Sup(X > Y) PYIX) = P(XNY)

Conf(X »Y) = Sup() = P00

RIS TR AT Y Y 0§ BB L] QIR DR
(min Confidence) k 2| %720 £.F = = o

H & @ (Lift)

WEBILFARRNBIE RN FFRELER A E - * )Y
2|5 iE 3 (X)E I RE(Y)2 B enB mif > o d &7

AR AR G B TR (L)Y FERIE(Y)E 4 s S s Ak
> i ST (X)E T PR T SR (Y)E 2 e R

71 Z L 1 S + = Y -\ -
A3t Hegaxvds a0

Conf(X -»Y)
Sup(Y)

Lift =
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A

* .
Lift>1 > PIXE Y R IRT ME > Gt i 2T RAA 5 7% 2o
Lift=1 » I X &Y 2% L5 Mk
Lift<l > Pl X 2 Y B3R M %> i@ eng 5 8 4
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