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Contactless metrological traceability technology
of pavement texture depth

DOU Guang-wu
(Research Insititute of Highway Ministry of Transport, Beijing 100088, China)

Abstract: In order to realize contactless pavement texture depth metrological traceability, promote accu-
racy of pavement texture depth measurement and reliability of pavement anti-slide performance evalua-
tion, the paper adopted high precision laser sensor as the primary standard, analysed scientificalness and
rationality of static measurement instead of dynamic measurement by use of the relative movement theo-
ry, and solved the problem that measured object of texture depth can not be copied. On this basis, ana-
lysing hardware constitution and discussing some technology problems, the paper put forward a set of
hardware device constructed by standard texture disc, high precision laser sensor and drive, and speed
matching unit, and evaluated the measurement uncertainty by data. The research results show that by
use of the proposal method, the uncertainty of reiteration value is 0. 3%, and the tested pavement tex-
ture depth measured by laser texture depth device is 0. 93 mm, which are consistent with the results by
use of sand patch method. The proposed method provides effective way for improving the relialility of e-
valuation on pavement anti-slide performance. 6 tabs, 7 figs, 17 refs.
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Fig.2 Metrological traceability of pavement texture depth
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Tab.3 Measurement data of laser texture— meter
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9 4.8 1.281 533 0.001 823
SFRE B LY /mm 10 5.4 1.278 676 —0.001 030
. ) 11 6.0 1.277 094 —0.002 620
TR Tl A 1.27 971
Fig. 7 Sampling points data

)52 B ) A 3
0.6 mm [ a)FF , W —A> P KL BN A 10 DA TEER
R IR A TR R AN 4
x4 HEFRE(SMTID)HE(0.5~1.0 mm)

{%TE GSMTDW 0.618 539 mm, Lk

Tab. 4 Calculation data of SMTD (0.5~1.0 mm)

R HH 1. 5~2. 0 mm kO B )4 s R
i h=4. 90 mm,2=7.0 mm, RAF[RIHE 1 mm, W5
B SR E Gowro 4 1. 729 873 mm, L4 0. 6 mm ff
EfE. 1 MR KEEANE 12 A FREERLE S, 1T
FHEREmME 6.,

*6 MERE(SMID)ITE(1.5~2.0 mm)

. W | MWK | RIERA G ) EH yi=
Ty h/mm | A/mm | & 20/mm SMTD/mm Gewrn—A Tab. 6 Calculation data of SMTD (1.5~2.0 mm)
1 0.0 0.618 539 | —5.98X107% W | K| REREE | M ri—=
5 Gsmtp/mm )
2 0.6 0.618 482 | —11.70X 100 h/mm | 3/mm | g xo/mm Gswrp—A
3 1.2 0.618 586 —1.28X10°0 1 0.0 1.729 873 —0.002 09
4 1.8 0.618 708 | 10.92X10 2 0.6 1.730 101 |~ —0.001 87
5 2.4 |0.618679 | 8 02X10°% 3 Lz | Lrzsu 0. 000 38
L.75 | 6.00 1 1.8 1.734 239 0.002 27
6 3.0 0.618 539 | —5.98X 1070 : : ’ :
- 5 2.4 1.733 796 0.001 83
7 3.6 0.618 482 | —11. 70X 1005
- 6 3.0 1.731 479 | —0.000 49
8 4.2 0.618 586 | —1.28X 1070 4.90 | 7.00
7 3.6 1.729 725 | —0.002 24
9 1.8 0.618 708 | 10.92X 109
8 4.2 1.730 381 |  —0.001 59
10 5.4 0.618 679 8.02X10°% -
9 4.8 1.732 755 0.000 79
EHIME A 0.618 599
Rl 10 5.4 1. 734 346 0.002 38
[RI#E, AT H5 1. 0~1. 5 mm /K B 44 15 TR 11 6.0 1.733 483 0.001 52
h=3.62 mm,A=6.5 mm,RFEE]FE N 1 mm, & 3 12 6.6 1.731 074 | —0.000 89
HIAE & R Gsvrp A 1. 278 275 mm, LA 0. 6 mm [P [H] T A 1.731 966

B 1 AR IEE N A 11 AR RDRFE R 46 5, TF A
MR L3 5,

1AL 3 A3 i a0 X n) LA L BE R A
DRIV (EH R I (-5 5 52 00 1 32 (A 22 1
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BT R e RZZ(H W BEAE 1. 5~2. 0 mm KB, 1
APARFEE (0~7 mm) P 12 4> A [R] S 4 R A R
ey 3 T8 B (L F) s 1 22

2y
o =4]" fl =0.001 75 (1)

P e 7K P BEAE S 2 AN W 8 BE 43 43 B IXCJR] )
A BRI A R A AH X AS B 2 S w =0. 1%,
3.2.2 <& BN BE 8 R AT E 5T

WO A A 157 R B & 55 (] B A A e (R BR
P o T R, I A X A
1 B2 S M AR R A SR A B 2R VF E O vk AT I AN
B VP o W42 RECHIT 39 BT 3R = K B VOGN B AL Tkt
R e B A MR 0. 0300, i FE N ETE R 0. 06 %,
TN R 5 AHDRE AN 2 B

u, = +/(0.062%)" 4+ (0. 03%)*20. 067 %
3.2.3 BEMRAE LS

P v B 2 IR A A S R e A R T T H
bR 6061 @i A &80 R Ik R A (22~24) X
107° /KB USRI A AR 5 kAR . 18
BUAOIN sk A H s Sy ke B 0 B2 5 R A TR A2 L R HTXLTD
GBEIEIN LIk . i Ah s WO AL s e 68
FEIN (0 C~60 C)Ja i B A B A & 5 B R
SUAA E BE AT DA ZWE s =0,
3.2.4 RAEEIERA TS

WHT BT A, B g 0 R 09 Bk w2 80k 5000
pulse/r. PLRAMI G B, #4385 R 1. 5~2. 0 mm K
B RAEMEEE 1 mm R B 43 AT AN 2 B 43 i,
TERER G B AR E . R g
SPHEI1°8 1 pulse, XF T &AM & B (RO A7)
FH 24 F KT (8] BB 1 43 3 01 R

D
5 000

B2 AE— TR IX ] (300 mm) Y, - —

0.21

AR SR B B 220 Aw =3 =0. 0007 mm,

LB BT B JL 0o R CL 813 £2 B A 6 97 1
O v = sinCR) o 1Rk T4 05 1 B 22

e Sy 5 1) g AR 0

Ay:[%z%(cos(z%(x)}Ax<O. 001 54 mm (6)

FHIZ ) s FE o BE PR o AR S 2R 51 A Y
I AN B 2 B 3 BT B A AT EE v, =
0.001 54/2=0.077%,

=0.21 mm (5)

3.2.5 FEARL M T EESH

2 HUARBE o 09 45 A B4 AR AR 0 R 22
R BC 15 22 [l 75 A28 8 A s B B bt BLAS T
PR L B R Bl A O S5 1 00 . R T e PR B2 b DR GIE B
T R e i b B 2 A T K P RS S DT A G
oAt i R A 1 R R AR EOR B AR EBEAS B L b v A
PN T3k A v AR AR ) T o R R 2 (LR
90,03 mm) , 7% WE i FE 38 kS A I A T R
il o 3 A AR 9K Sl 5 R DR e R B
15 P AL T8 S K Bl 5 - s A AR 0 IR AR R A PR Tl A 3
Fe B Tl e Y ] -0 Bl SR T 3 0 IBOA Sl Bl R
08 AR S I S o AR T8 3R A DA i 3l i ORIE
o R e Sl 4 TR L DT R R AR T e Bl b o
PRI AR RN . B AR o A S AN TR
FIAB A & ] LA AT ] ws =0,

MG bR A e B o B I E A SR L AT LIS )
B R HEAS A we N

u =Vl Fil i+ +u:=0.14% 7

S SCHIT A B T ) 3 T8 R (L A B b DR A2 L Y
BN 0. 142, ¥ R A & B U=0.3%
(k=2)

4 & iF

(DA SO T A 2 ik 2 08 1440 i % 2 ok {1 1)
VS B AR 7 58 R R B2 WO D R A% I 45 4 o 45
HERS W 22 ] G A B s o 5L T I 1 o (L U
FEAR o A OT I T AA 8 TR R I X 52 TGk A A I HE R
ME R ) A X 32 B B SRR ERE B R T R RS
5 AR Bl 2 I o ) R 2% G P S TR R TR
(Y B BRI AT Sy v O I T8 i R R A
DS A VAN U E 5 N

(2) A SCAR 4l Jr 412 2 R 7 28 3 % 3t R BE A 1
B ORG RE OB AR B RN RS UK Bl B B DG L e
SR T A 2 B R A 2 AT T B i B U
RIS SR RE LA A ., JFAER
B 3 55 5 ) SR A ) B S T 6 0 4 R R AT
TN E BT A R R E R B WY R AT
JEU=0.3%(k=2) . BEMEWE £ A AR UER) K .

(3) fifp T 45 THT 4] 38 T B St 1 52 R OR A7 ) [ L
S S AR B fioh A i A (90 R 0 R 4 Lt S 4R
TS5 TR A i % R ) e 2 SR of P L TG T M RE
Wl SE A R .

(4 DT T 325 ) 38 % 82 5 1% T e T s A 9 DG T
KA R IR A FXHE IR KR
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