EAFRIBERE ROCBEE WA 57 £
V—20 &SHEREIC BT DITNODEROSHREE TV

® B L ¥ R ¥ FEe F OB N K
RUTIVANR T PR EE John J. Henry

.G v o

SEEBSE T NV HEFUSERRIC BT BT 213 1959457 EED Giles & Sabey U AmLTL
¥, ZLDHRBIC K> THEBSINTEIC, RECBNTS,, TNOEADSEEH N B L UEPERICL
BT 5 ERBNIIVRZTHERUOHEL OMNTEREENTE/IZ, CNSZINTOEBRERIZ DNT
@ 1977 4517 Rice D0k o THEDHNIN, THUT K DET NV EFOFHETIEZF v RE (
skid number) THEHLUT S~/ 5§ OBHOBETH D, BHIBSIRBI 0ELERIEBRENT
W5, o, Hegmon V3 N6 O EEE BT AH LT, CHEOERRMEE & D % < BEEOEL
WK OBRENS LFOBHLUUARKNCET LD THDEDMMmEAR LT

NS FTNOESUC BT HHIEEOEET, AEOBEIC B T2 TNOEFHOBR/NMEZRET S &
FREEILUTND, KECBNTIR, BRIMEDOEREE S0 5 A DKREFEDOEN P EE/ITTHE
BoTETNDD, COHFTHEDORBICHIZE XNICT NOEYUES EMHA B XU EBENEE (seaso-
nal and short-term variations)iC{F U THIET 2FEAHRT HLETHES N T,

CDXBEHEDDLE T, HIEEEMT (Federal Highway Administration:FHWA) &L~
T ST REFD N )L R T 3@ AN (Pennsylvania Transportation Institute:PTI) &FEHU
T\ 1976FEIC S REIC BIF D5 T NOEFROBMZENCE T D S EMOME ST AR 1978 4
T NDEFUC BT EEHEFHOTHEF N R T D 3FEMOMRI T S LB LI EE
BUARISERED CHBEENFRE S UL TEEUTBEO T O I ACENL . / FHFRZED TN
Snoma? T Y rge s, AFRETNOD 5 BHEOEES X O BRE M LTI T
N B OEMEEFHE FIL (Mechanistic Model) I DNTHRET S
2. F—RNR—RA

KIFFED FH—RZN—ARERCVIILARZT NI B T DL / ERTORBHIERSEICES § 59 N0 P
A, BEEREEE., bR UOHIEBRER I CaHgsN it KEMEF -2 X OBERSINTND, 2 /#

Table 1 . Pavement and Traffic Parameters for Pennsylvania Sites {(1980)

Type of * Year of Type of Aggregate PNG (Ave.) MTD**+ Total

Site No. Pavement Construction Coarse/Fine SRL** h/km BPN***  107? in ADT
1 DG 1970 Limestone/NA L 0.83 58.5 14.5 6630
2 PCC 1960 Limestone/Natural Sand M 0.32 53.0 15.5 7700
3 pcC 1973 Limestone/Natural Sand M 0.7M 70.0 13.0 3640
4 DG 1972 Limestone/NA M 0.84 62.5 13.0 3640
8 DG 1972 Limestone/Silica Sand M 0.61 55.0 34.0 1820
9 DG 1972 Limestone/Silica Sand M 0.69 69.5 24.5 1710
10 pCcC 1973 Limestone/Silica Sand L 0.77 72.0 1.5 1710
n DG 1963 Limestone/NA M 0.79 56.0 17.0 4490
12 DG 1970 Limes tone/NA G 0.63 60.0 25.5 4490
13 06 1969 Limestone/NA G 0.53 90.5 38.5 7920
14 pCC 1967 Limestone/NA " 0.83 62.0 14.5 8770
15 06 1969 Limes tone/NA E 0.53 86.5 47.0 7920
16 DG 1966 Limestone/Limestone L 0.88 50.0 15.5 6500
17 DG 1961 Limestone/Limestone - 0.67 53.5 30.5 800
18 pCC 1973 Limestone/NA L 0.66 77.0 18.5 1200
19 DG 1968 Limestone/Silica Sand L 0.81 54.0 20.0 7000
20 DG 1968 Limestone/Silica Sand L 0.82 65.0 20.0 7000
21 06 1969 Limestone/Silica Sand M 0.68 64.0 40.5 2500
22 06 1969 Gravel/Silica Sand G 0.58 84.5 54.5 2500
24 DG 1963 Limestone/NA M 0.83 54.0 17.0 4490
25 DG 1963 Gravel/NA G 0.68 81.0 20.5 7920

* DG=Dense Graded PCC = Portland Cement Concrete 0G = Open Graded
** SRL = Skid Resistance Level in Pennsylvania: L = Low M = Moderate H = High E = Excellent
***Average value of April and May
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FrOHIZERBHEHSZED B o KUBARINIIXD
gEanc / WO T AT 7L hEEE (ACC)
ESERFROEA > bar sy — hEE (PCC) X
DEREINTBO, FLARBHOELEEZEERE
MN)%%ofméoTNDﬁﬁwﬁﬁ&5%
ETRKIEAINTNS ASTM E274 REBREICH
% 16,32,48,64km/h(10,20,30,40mph) &
WWBIIBEAFYRE SN’IG’SN32’SN48’SN64 3
[/ ~3EOEETHIEL., IXDHRKIIHBITDL
KR RBR2A Vv BIUBHIREDRELC,
SAERTIIE BE O B8 T AR (surface texturejil
ST, asTM £303 Heris'? o s < BPNE
(British Pendulum Number) 35k T ACPA ll)iﬁ
D Sand-patch Method ZHE D < EHEIREE
MTD(mean texture depth)®Zh<=h B/ EHO
HETHREUIL, Fio, BEIDRY v V757 —
%3 Penn State Reciprocating Polisher!?
WEBRY v orRRE SERAIEBSEIC DN
TV 0.05mm & U DBIEM & BBz 500 41
TIBEU 2000 A ZILDRY v VIR T
Bt H BPNERHIZEL . € e BPN500 BX
U BPN, g & LT RBRMEBTEICHT 57—
REFEHDT Table 1 1z, KU 2IFF—&%
% Table 2 R T,
3. Mechanistic Model D BE¥E
RS OS5 A TIEINICT NOEFRIERE
DEERATFT — 2T, AEF v REBEEDSHRE
MITETFLUT / / AECEREERZ RL ., £FZ
BIZTTOHEIRET 2 NS IFEEE /IR — V&R
U, ESLCZOEMRY A ZIWVICHEES BN
HEEE) S E BRI IS KBS &k 5 W IR E DS
mboTnaserrUre B (Figure 1) |
IS DEEIBRICEDSNT ., =M &Y
HZBIZ 2L TERO &S T WNOIEFO EHLEE
F7)L (BIF Mechanistic Model &FER) % 5§
sUrt oL BT, TADERD
FEEBEIEHORY v IS ERIC X DBE
O ERBHHAR (macrotexture) ik UBLHR IR
(microtexture) OWMDICEET & MEL TN
Ho TOEE. B v VI MERIMERAE | BE
HIEENEREZ DI TD I &I S,
COEFILVDERBICBNWTIE, TNDIER (A
FvRE) EEEOBMREFRETD Henry152:c]:
DBEFESNIC Penn State Model ZRAEL TN S,

Table 2. Results of Polishing Tests by PSU Reciprocating

Pavement Polisher (Pennsylvania Sites, July 1980)

BPN BPN.

BPN BPN -
Inftial BPN after 500 Cycles after 2000 Cycles 5002000
500
Site No. BPNO ”NSOO DP"ZOOO «
1 59 60 S9 1.67
2 68 75 64 16.00
3 1 79 b .39
4 58 &8 [ 1) 5.88
7 68 70 n -1.43
8 56 81 $0 1.96
9 n 66 69 -4.55
10 70 7 75 -4.17
n 67 68 66 2.94
12 87 82 n 10.98
13 89 8s 87 -2.35
14 13 68 66 -4.17
15 87 85 81 an
16 70 62 56 9.68
7. - - - -
18 74 n 67 -1.61
19 65 62 63 8.22
20 65 62 63 -1.61
21 67 L 68 8.1
22 81 76 8 -2.63
24 S0 59 56 5.08
25 79 n n 7.79
* This site has been resurfaced.
100 1
1976-1980
90 Day I=van. |,1976)
80
70
« 80
°
5
501
40:
30
20
10

366 549 T3 914 1097 1279 1462 1644 1827
TIME (DAYS)

1 184

Figure 1 Cyclic Pattern of Seasonal Varijations in Skid
Resistance (Site 16, Dense-Graded ACC Surface)
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2Q
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TIME (DAYS}

Figure 2 SNO Versus Time for Asphalt Surface (Site 8, 1980)
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) -(PNG/100 "
SN, = SNy e /100)v (1) )

TTTy SN =REE V(km/h) BB AF Y REL
SNy =HEEQ T B BAF Y RET, B %]
HOMEHEIRE SECHBET 50 deo
PNG = -(100/SN) - (d(SN)/dV) Tizss =
NDHHEEHE (h/kn) T, BEO
EREHERE & <HEIT 5,
64km/h(40mph) DHEET 513 BT NOIEHFUTH L
T (MNRERAD LS CHEDOENS,

74 103 132 182 19 220 249 278 308 337 366

SNgy = SNOE_O'64 PNG (2) TIME (DAYS)

Figure 3 SNy Versus Time for PCC Surface (Site 2, 1980)

SNO(microtexture)@Iﬁ&a’?ﬁﬁ%%ﬁiﬁ SNOL &
IR 2D SNOR DILDODFASFZH Do Uit o> T [FEDOIEMIZEBITS SNO BRIND K S35,
Ty SNpp B9 D IEFHIEMED BRI —
S FEABEARR SNy 2 B TID 1 D%
THbdo SNOLJEJ“‘E%@(ICOU\'CV\< DOODEELHETHZEEINILAF v FEE (1) KRALUTERAN
HRECIORDDZ 20K S. Figure 2 3EREACCEEEIC DT SNgOZ#%Z . Figure 3 13
PCCESHEIIC DWW T OREIZRUILBDTH D, CORMSHHLDOM DX DT, —MBINC ACC BB ZEIE
MW TH D3, PCC %@@%ﬂbiﬁéﬁﬁ@fﬂﬁﬁd)ﬁﬁﬁ%/ﬁ@“n:tiﬁﬂﬁ%7J><‘:7‘<;C97Ci1,)Lﬂ‘:iﬁo'C\
(3) KT B DEMHBENHSH R, TNDEFMOWESFisbhzzG%t &5 5&, ACCBEIIILTIE
(4) R FEBEIROR . PCC BSENC KT LT3 (5) KD EMRBIEF FAT 5 & HHES
/1 ASNO

_ -t
SNy, = SNgp + ASNge (4) SNy = SNgg + —— (1-t) (5)

SN0 = SNOL + SNOR (3)

TIT SNop BEBTHITKY v 2 SNLBD NyDOET, SNy BET SNyp SBIZLTNS,
ASNg =BHDRY v 2 ENEE (polish susceptibility) b d (BHOMWE) o
T =BHORY v aE (polishing rate) Ty BHOME - ADT DA ST THENDS,
SNSQ@@ﬂﬁbﬁi‘fibﬂtE%t ETHE, ACBIIELTIE (2), (3) BXU (4)xHEAEE
D& -
- t/ty_~0.64 PNG
SNgy, = (SNop + SNog + aSN,e e (6)
ZRL. —hH, VXD TRRITB T DT NOEHIO WMF@%%S%R@ﬁﬁ%Oab
T EBEMIBE, gy, = 5N0F6'0-64 PNG (7) &7 Be (61 (7) BHA
LT, SNoF%?ﬁﬁﬁ’ét
(8) NZHH, Fic, PCCHHEIICKHUTHEBRIZULT (9) RFEL T EDBHEDS,

’t/'r) e'O .64 PNG

SNgup = SNgy - (SNog + aSNye (8)

ASN

T

0 ~0.64 PNG
SNgug = SNgy - [SNgg *+ (x-t)]e (9)

w)ﬁﬁiww)ﬁﬁ\>~X>¢@E%®DK%%éhK?NDEmﬁS%4m6D~X>%T
BHC B BT ROEHUEDIKE SNg,f 2 FHIT 2D ANSNDBRRES 5. (3) D FEHEEH)
TR T HEANR . KERIEREK X1 ZHANWTRKODEFHRIBEFRILERNDLHDET S,

SNgg = bg # by Xy + by x5 + ..o+ b X (10)
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WDNWTEEDRIBRSMFEERRAT 52 &0 H
RIZ N, LIS o Ty KEFR T AW 1o FE R
RDBOTH D

EFE /I, SHBRUZBEC BT HEEST —
REF{BIFEL. SOHBNCEEIU SNy 2
SAOHRMSE (/58 T35 —X%& U,
&o HEEREO BA SNy i@ 5 Fo A (ts
758) THoicnT, (4) JoAvickRAD Y
TRUREFILES - RCEHE ST,

S = Shg ~(t-74)/x

Figure 4 BT D EF7ILOEREHZH KW
WRT. (M) REF—XCEHESEDHHERI,
THRMIBEHE UTEHOD TN, BELUC TOEI
HUTF—REEBSET SNgF BRU ASNg @
HERDDLDTH D, BrHEIS DDINT A —X
FPRET HHHET, Figure 5 IKRTr—AD &
SIWHEDBTHCEY v a2 XNTE —X 28T
%KS%Fﬁ7~E+wﬁEﬁ%T5£5m%é
W, BROEMBIREE 5.2 D4 &8 %8R
35, —hH. Figure 6 O —AD LB —X
TR SNOF ME—ZFIIEICHRUSN G
HITE, T D/ O HOMIMTK UTESE (R2)
DM 0.1% DINC /IS DDA &1 % 3 IR T
HHDELIT,

PCC BSHIC DINTIZ, (5) ROV ITRAD &
BMEFNIZBNT & 2758 (/ / FifiEE) <
EEU I EED SNOF BXUWBADE ASNg/ T & &
INETSRIEIC Z OSSR,

ASN0
= (v -t +74)

F+ ASNOe (11;

= (12
SNog + )

SNOL

DIEDHEC X0, 2 / BEFOSEEEIE S
SHUTEDSNIC 3 DD/ X —2% ACCERHE &
PCCBSHEIBIC £ & ®T Table 3 IT/RT .

5., EMZEEFIINT A —ROHEE

MEF— 25 SNgF, ASNQE T D/ND A —2
HMEEINICD T, TNHDINT X — X% BEH
BRUZIEFEDOHEET D HEZRET L,

—— SN,
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e
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; < SNor T
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Figure 4. Basic Concept of Mechanistic Model
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Figure 5. Annual Variation of SNOL for a Site Whose Terminal
Value is Reached
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Figure 6. Annual Variation of SN, for a Site Whose Terminal
Value is Not Reached DBE to Insufficient Polishing
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60) VC“\ %EUGC @ﬂﬁ;’éﬂflﬂ 6 BPN & SNOF % Table 3a. Parameters of Model for Seasonal Variations in
_ N - . Skid Resistance (Pennsylvania Sites, 1980)

HiR e Tz 8 (Figure 7) « 7272U.

CCTHWCZBPN B4 BE S HDEBETH Lo

Asphalt Surface: SNy « SHo. + Asno,-(!J‘)/x

SNp=-16.32+1.068BPN (r=.989) (13)  Stew . sy Sy w
BN E Fiaure 4 rsnA LS. 2z | 2 Bt wr
o' Figure 4 (=8 o X : i SR N
moFRy vy el x s ~ommo ) i 1 wr: o i
[1# (rejuvenation) DRETHO., ¥ H EE %E’E ‘§f§ Zfé §§§§
WEBBMORY vy Y7 ENSEDORETY ié ? 1o s oo
0 23.1 57.6 0.893
HBEEASND. T T, BPNEADT % ASN § 1% 28 P! o:a66
HU TEARER X ¥ CIRKESEI (Figure 8) 2 3 Ftd 036
ASNy=6.69+0.324BPN-0.000852ADT  (14) MO surtace: Sy = g+ S (oot
(r=.875) e
Site No. T ASNO SNOF R?
BRI T 3 / FED T A 2T B3 BT ND Z - o s o
EFOWDHEBRL, XIOBHMORY v > 1 i a3 7 bt
275 9.6 60.6 0.597
18 275 5.4 73.0 0.323
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T U CEBREIR SR, r=0.731 DE

FBSRECR 970, RIC, TOBRKERET BT, 9
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BTEMEBERHOBESTESXSNZ (Figure 9)o
T =-22.6+0.00933ADT+2.1208PN2000 (15) 70
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6. BT NOEFUEDFE
50 SNog2-16.62 +1.068 BPN
(8) & (9) XEANTHER CHEIES NI SN64 e R220978 (R=0.989)
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Figure 8. Prediction of ASN, and ADT for Asphalt Pavement Figure 9. Prediction of tFrom ADT and BPN2 for Asphalt
Surfaces (Pennsylvgnia Sites, 1980) Pavement Surfaces (Pennsylvania gqges. 1980)
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Figure 10. Comparision of Measured and Adjusted SN

for Asphalt Pavement Surface (Pennsy]vaﬁ?a
Site 8, 1980)
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Figure 11, Comparision of Averaged and Estimated SN64F
(Pennsylvania Sites, 1980)
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