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L& néi diu

TCVN 10832:2015 do Vién Khoa hoc va Céng nghé Giao théng Van tai
bién soan, B& Giao thdng Van tai d& nghj Téng cyuc Tiéu chudn Do eéng
Chét lrgng thAm dinh, B Khoa hoc va Cang nghé céng bb.



TIEUCHUAN QUOCGIA TCVN 10832:2015

Vat liéu ké dwong phan quang - Mau séc - Yéu cau ky thuat va
phwong phap thoe

Retroreflective pavement marking materials - Color - Specification and test methods

1 Pham vi dp dung

1.1 Tiéu chuin nay quy dinh yéu ciu ky thuat va phwong phap xac dinh mau sic vao ban ngay va ban
dém clia nhirng vét liéu c6 tinh phan quang dwgc sir dyng 1am céc vach ké lan dwdng, cac biéu twong,
ky hiéu vé trén mait dudng trong giao théng. Tiéu chuin ndy dugc 4p dung cho sudt qué trinh 1am viéc
(tudi tho) clia vét liéu.

1.2 Tiéu chudn nay 4ap dung cho céac vach dugc son hodc dwgc dan Ién tir nhira nhiét déo, epoxy va
nhirng loai nhya khac.

1.3 Tiéu chuan nay khong &p dyng dé kiém tra chét legng cac vat ligu ké dudng khong co gén them
bi thily tinh.

1.4 Tiéu chudn nay khdng quy dinh cac yéu ciu khac, ngoai mau sic, nhu dd phan quang.

1.5 Trong tiéu chudn nay, don vj dugc sir dyng 1a don vj SI.

1.6 Tiéu chudn nay sé& duwgc sir dung trong sudt quang thdi gian lam viéc clia cac vach ké dudng co
tinh phan quang trén b& mit dudng. Nhirng tiéu chuln vé cac dic tinh khac, ngoai trir mau séc sé
dugc d& cap trong cAc tai liku ASTM khac. '

CHU THICH 1:

Tiéu chudn nay duge ghi chl phai 12 mdt ti liéu dung hé SI, trong d6 cac goc ndi chung dugc tinh béng radian. Tuy nhién, vi
géc duge sir dung trong phén quang dugc nhan dang nhur tir tredre t6i nay |a bing “a6", nén Uy ban Quéc té vé trong lrgng
va do ludng a4 chép nhan dung *dé” cling cac thir nguyén dung trong hé SI, con quy chudn va céc tai ligu chau Au tir Uy ban
Qudbc té vé chibu sang (CIE) thi sir dyng "dd" abi véi goc hinh hoc do phan quang.
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2 Tai liéu vién dan

Céc tai lidu vién din sau rit cAn thiét cho ap dung tiéu chudn nay. Bbi véi cac tai ligéu vién dan ghi
nam cbng bé thi ap dung phién ban dwgc néu. Béi v&i cac tai liéu vién din khéng ghi nam cong bb
thi 4p dung phién ban méi nhat, bao gdm ca céc sira dbi, bd sung (néu cb).

ASTM D4061, Test Method for Retroreflectance of Horizontal Coatings (Phuong phép kiém tra sy phén
quang ctia cac mang pht pém ngang).

ASTM D7585/D7585M, Practice for Evaluating Retroreflective Pavement Markings Using Portable

Hand - Operated Instruments (Danh gia cédc vach ké dwomg cd tinh phan quang béng cac dung cu do
cém tay).

ASTM E284, Terminology of Appearance (Thuét ng vé ngoai quan).

ASTM E308, Praclice for Computing the Colors of Objects by Using the CIE System (Tinh todn méau
sdc cla céc vét thé bing céch st dyung hé théng phan dinh mau cta Uy ban Quéc té vé chibu séng
CIE).

ASTM EB811, Practice for Measuring Colorimetric Characteristics of Retroreflectors Under Nighttime
Conditions (Do mau sdc ciia céc vat phdn quang trong didu kién ban dém).

ASTM E1349, Test Method for Refleciance Factor and Color by Spectrophotometry Using Bidirectional
(45°:0° hotic 0°:45% Geomelry (Phuong phép kidm tra Hé s6 phan xa va Mau sdc bdng mdy do quang
phé sir dung gée hinh hoc hai hudng (45%:0° hodc 0°:45°%).

3 Thuit ngir dinh nghia, chip viét tat

3.1 Thuét ngir dinh nghia

Tiéu chudn ndy s dyung cac thudt nglr dinh nghia trong tiéu chudn ASTM E 308 va cac thuat ngtr
dinh nghTa v& ngoai quan quy dinh trong tiéu chudn ASTM E 284.

3.1.1

Vach ké dwdmng (pavement marking)

Mot vach ké durdmg c6 cac mat hodic cac gir duge sap xép theo mot kiéu théng nhét holic tly ¥, c6 d6
‘nghiéng vé& huéng xe luu thdng nhdm nang cao do phan quang trong tinh trang dwdng wét hodc c6
muwa; hodc tao ra cac higu (rng vé& am thanh hay d6 rung khi c6 banh xe di qua, hoac ¢4 hai higu (rng
trén. Mu vach ké dudng ndy c6 thd dwoc tao ra bing cach phi vat lidu & trang thai 1dng mét cach
khéng ddng d&u Ién bé m3t dudng, hodc gia cdng lai bd mat Iérp vat lidu phd khi ching con dang &
trang thai idng, hodc bing cac phureng phap pha vat lidu thich hep khac.
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3.1.2
Toa d9 mau (chromaticity coordinates)

Theo dinh nghfa cia nganh V4t ly thn kinh hoc (khang gian mau phy thudc vao cac té bao cdm nhén
mau sic clia mit ngudi quan sat), 12 ti 1§ gitra tirng gia trj cla ba mau co ban clia mau theo v4t Iy thin
kinh hoc va téng cac giétrj clia ba mau co ban nay.

313
Mau séc cua vt thé (color, n-of an object)

Mau sic 12 mét dang clia ngoal quan vat thd khac biét so v&i hinh dang, kich thuée, vi tri va 6§ béng -
phy thudc vao thanh phian pﬁ& clia anh sang chiéu t6i, hé s0 phan xa phd, hé sb truyén phd hoic hé s6
blrc xa phd clia vat dugce chiéu sang va thi gidc (té bao cam nhan mau sic) cla ngudi quan sét cling
nhu khéng gian chiéu sang va quan sét.

3.14

P$ sang (luminous)

Danh gia dyra theo quy trinh hidu sudt quang phé da quang V (A) cua tiéu chun CIE.
3.1.5

Hé s4 phin quang (Coefficient of retroreflection)

LA ty 1& clia hé sb curdmg dd anh sang (R) trén dién tich (A), tinh bdng milicandela trén lux nhan vé&i
mét vudng: (med.Ix’.m?). Ry = Ry/A

316

Nguwdrl quan sat chudn (standard observer)

Quan sét vién ly tudng nhit véi thj giac teong ting dugc midu ta trong tiéu chudn CIE v& quy trinh phéi
hgp mau.

317

Ngu¥i quan s&t chuin theo CIE 1931 (CIE 1931 standard observer)

Quan s4t vién ly tedng nhit véi thi gidc twong (mg dugc midu ta trong tiéu chudn CIE v& quy trinh so
mau x(1), (1), z(1) twong tmg véi pham vi quan sat déi dién véi goc 2° trén ving mac; thudng goi 13
tiéu chudn quan sat vién 2°,

3.1.8

Nguwdi quan sat chudn bd sung theo CIE 1964 (CIE 1964 supplementary standard observer)

Quan s&t vién Iy twdng nhét véi thj gi4c twong (g drgc miéu ta trong tidu chudn CIE v& quy trinh so
mau ;m(l),;m(l),a().)mong (rng vo&i pham vi géc quan sét 10° trén vong mac; thudmg goi 1a tiéu

chudn quan sat vién 10°.
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Ngudn sang chuén A, CIE (CIE standard illuminant A)

Nguén sang ctia thiét bj do mau, bidu tneng cho vat bire xa & 2855.8 K, dugce dinh nghfa trong tiéu
chuén CIE vé& phd phan bd ning lugng twong quan.

3.1.10
Ngudn sang chuén C, CIE (CIE standard illuminant C)

Ngudn sang thiét bi do mau, bidu treng cho dai anh sang ban ngay & nhiét 44 6774 K, dwgc dinh nghia
trong tidu chuén CIE Ia phd phan bé nang lugng trong quan.

3.1.11
Ngudn sang chuén D65 (CIE standard illuminant D65)

Ngudn sang thiét bj do mau, bidu treeng cho dai anh sang ban ngay & nhiét 44 6504 K, duvoc dinh
nghia trong tiéu chudn CIE 13 phd phan b néng lugng trong quan.

3.2 Chir viét tit

CIE 14 chtr viét tit tidu d& tiéng Phap cia Uy ban Quéc Té vé Chiéu sang “The Commission
Intemationale d'Eclairage (CIE)".

4 Yéu ciu ky thuit
4.1 Nhimng giti han vé toa df mau

Vat lidu ké duwdmng phéi c6 toa dd mau ndm trong pham vi gi¢i han béi cac dudng bién tao bdi 4 diém
goc duorc lidt ké trong Bang 1 va 2, khi dwgc do thea nhirng phwrong phéap quy dinh tai Didu 5.

Bing 1 — Mau vao ban ngay

Nhimg toa dé mau vao ban ngdy {nhimg didm géc)
Mau 1 2 3 4

Mau tréng 0,355 0,355 0,305 0,305 0,285 0,325 0,335 0,375

Mau vang 0,560 0,440 0,490 0,510 0,420 0,440 0,460 0,400

Mau as 0,480 0.300 0,690 0,315 0,620 0,380 0,480 0,360

Mauxanhlam | 0,105 0,100 0,220 0,180 0,200 0,260 0,060 0,220

~d

CHU THICH 2:

Theri gian vac ban ngdy, Géc hinh hoc quan sat - 45%0° (0%45°%), ngudn chidu sang theo CIE la DE5 viri quan sat vign chudn
CIE 1931 (2%

8
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Bang 2 - Mau vao ban dém

Nhirng toa dd mau vao ban dém (nhirng diém géc)

Mau 1 2 3 4

x y x y x y X Y

Mau tring 0,480 0,410 0.430 0,380 0,405 0,405 0,455 0,435

Mau vang 0,575 . 0.425 0,508 0,415 0,473 0,453 0,510 0,490

CHU THICH 3

Thi gian vao ban dém, G6c hinki hoc quan sét 14 1,05" va gdc chidu sang |2 88,76°. Ngudn chidu sang theo CIE I3 A véi quan
sat vién chuén CIE 1931 (2°).

' 4.1.1 Bang 1 - Céac toa 0 mau (x,y) trong didu kién ban ngdy clia nhirng diém gbc clia cac vach ké
dwong ¢6 mau trding, vang, xanh lam va dé (xem Hinh 1).

4.1.2 Bang 2 - Cac toa dd mau (x,y) trong didu kién ban dém ciia nhizng diém géc clia cac vach ké
duéng c6 mau tréing va vang (xem Hinh 2),

4.1.3 Toa do mau va do phan quang — Yéu t4 thi ba v& b hién thj clia cac vach ké dudng vao ban
dém chinh la 48 phan quang cia ching. P3c tinh ndy dugc quy dinh trong nhimg tai liéu khac vé
nhing vach ké dudng clia ASTM, va khong phai 1a mdt phan thude tidu chudn quy dinh v& mau sic
vao ban dém cla vach ké dwdng. Nghién ciru da chi ra rdng, mau séc vao ban dém dugc xac dinh
bing toa do mau Ia ddy du va théa dang déi véi khai niém v& mau séc cla vt liéu khi quan sat vdo
ban d&m.
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10

Toa A biéu thj sdc 9% mau vao ban ngay cha

nhirng vat i8u ké dwdng phén quang
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08

HINH 1 — Toa 49 mau vao ban ngly cia cic vach ké dwong
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Toa dd bidu thj sic d6 mau vao ban dém cla

0.55 nhirng vat liéu ké dudrng phan quang
i i | i
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HINH 2 - TQa d9 mau vao ban dém clia cac vach ké dwémg

4.2 Gi&i han vé db sang ban ngay (Tea dé 3 gia trj kich thich Y)

Gidi han v& 38 sang nay tuin theo Bang 3 (Hinh hoc 45%0° va 0%45° 1a thyc hanh chuln hién nay 8
vGi cac sb do nay)
CHU THICH 4:

Viéc kidm tra d6 sang vao ban ngdy cho cac vach ké dudng phai logl di cacvat lidu 3 ké trén dudmg. Ching phai duge kidm
tra dui goc nhin thiyee té sir dung ngudn sang tan xa va gie nhin 87,71 %, ma tidu chudn nay khong 44 cp t6i.

5 Phwong phap tho

5.1 Chuén bj méu

M3u cdn kidm tra dwgc 4t 1én mot tAm panel bang phéng c6 dién tich vang kigm tra téi thidu 12 0,1 m?,
Thong thudng cac tAm panel kiém tra o6 kich thude 100 x 1000 {(mm).

& &n dinh miu méi, xem tidu chuin ASTM D7585/ASTM D7585M. Déi véi cac vat liéu dang thire hiégn
thao tac thi nghidm, phdi 1am sach nhimng vét bin hay bét ky chéit 6 nhiém gay bin nao khac nhin thy
trén mau.

11
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5.2 Mau sic vao ban ngay

Phai do mau séc vao ban ngdy theo tiéu chudn ASTM E1349, biing cach s dung hinh hoc 45°%0°
(0%45%, ngudn chidu sang chudn theo CIE 1a D65 va quan sét vien chudn CIE 1931(2°). (Xem
Phu luc A d6i véi cac hé sb higu chinh khi siz dyng nguon séng C).

Bang 3 - H§ s 49 sang, Y*

C6 bi thay tinh
Mau Y Y
(T6i thidu) (Téi da)
Tréng 35
Vang ” 25
Pd 6 15
Xanh lam 5 14
CHU THICH 5:

A: Giti han h¢ 8 a9 sang lic dang lam vigc vao ban ngdy (trj s8 mau kich thich Y bidu thj biing %) ké theo s& &p dyng lic do
theo hinh hoe 45%0" (0°/45%va ngudn chidu séng DB5 véi vide si dyng quan sét vién chuin CIE 1931 2°

5.3 Mau séc vao ban dém

Phép do toa do mau vao d&m phai theo tiéu chudn ASTM E811, sir dung dung sai v& hinh hoc va dinh
vi m3u (gdm ca nhirng k¥ thuat bé tri goc) nhw dwee md ta trong tidu chudn ASTM D4061.

CHU THICH 6:

Phuong phép thir nghiém do mau sdc vao ban dém duwgc tham khao 12 mdt quy trinh dugre thyee hidn trong phdng thi nghigm,
. va ¢b thé khong thuln tién b sir dyng & hign tnrémg d& do kiém cac vat lidu dang trong qué trinh sir dyng. Nhimg dung cy,
thit bj kidem tra & hign trrdmg tusn theo phurang phap kidm tra ndy dwoc ki vong & xudt hidn trong twrong lai gan.

CHU THICH 7:

Vo thés didm hidn tai, mirc 43 chinh xac clia tidu chudn quy dinh ndy chura duge phét tridn mt cach ddy di. Do d6, khdng
nén ding tidu chuidn nay dé chép nhén hay loal bd mét vat ligu vi cac myc dich mua ban ching. Trong i8u chudn nay khéng
dwa ra cic phuong phap thir nghiém cy thd, nhumg of vign din dén tidu chudn ASTM E1349 va tidu chudn ASTMEB11, ca
hai ddu khéng c6 ndi dung nhimg bao céo v& dé chum va a5 chéch. Tidu ban a4 thanh 13p mdt nhom dic bigt ad trién khai
mdt bao céo vé dd chym va dd chich cho vide do dac, dinh hrgng mau clia cac vat lidu ké dudng, s8 két hop véi Uy ban E12
vé vidc glp cd tidu chudn ASTM E1349 vao cing. Yéu clu nghién clru bb sung d8i woi vidc phét tridn phuong phép thir
nghiém tir tai fiéu thyc hanh chudn trong tidu chudn ASTM E811 851 voi visc do mau sic vao ban dém clia cac vach ké
awdmg.

12
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Phy lyc A

(quy dinh)

Thay abi vé cac hé sé chiéu sang

Céac hé sb higu chinh néu trong Bang A 14 hé sb higu chinh khi thay ddi cac phép do stz dyng ngudn
sang chuén C sang cac phép do gan dung sir dung ngudn sang chudn D65.

Bing A — Hé s6 hiéu chinh

Mau X y Y
Tréng +0,003 +0,014 0,00
Vang +0,001 + 0,002 0,00
(o1 0,000 +0,001 0,00
Xanh lam -0,001 +0,008 0,00

CHU THICH 8:

Vi du a8 véi mot mau c6 mau xanh lam do duge céc gid t (x,y,Y) = (0,150; 0,150; 5,0) khi chidu bdng ngudn séng C, thi khi
chidu bing ngudn sang DES s& durgc chuyén ddi thanh (0,149; 0,158; 5,0).

13
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