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Attenuation Rule of Skid Resistance of Thin Epoxy Paving Material for Asphalt Pavement
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Abstract: In order to study the attenuation rule of skid resistance of thin epoxy pavement materials, the anti-
skid wear layer is formed by 4 kinds of aggregate particles with sizes ranging from 1 mm to 4 mm combined
with two-component epoxy resin material. After 10 h small-scale accelerated loading test, the attenuation
rules of skid resistance of the thin layer with different sizes of wear-resistant particles, different lithology of
anti-skid aggregates and different construction conditions are analyzed. By analyzing the absolute value of
parameter @ in the mathematical model, the key factors that have the greatest influence on the anti-skid
durability of the epoxy resin thin layer are obtained. Finally, a steady-state equation based on number of
loadings and the general model of skid resistance attenuation are proposed. The result shows that (1) The
larger the particle size of the anti-skid aggregate, the better the skid resistance of the thin layer. (2) The

comprehensive performance of the anti-skid ability of the thin layer with basalt or diabase as aggregate is
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better than that with diamond sand and ceramic particles. (3) Although the skid resistance attenuation of the

thin layer specimens made under the single-layer mortar coating technique is not significant, the skid

resistance of the thin layer surface decreases due to the mixing of the anti-skid aggregate and binder. Overall,

the thin layer specimens made under the double-layer coating technique have the best skid resistance. (4)

The aggregates with different lithology have the greatest influence on the skid resistance durability of thin

layer, and followed by different construction techniques, the influence of particle size is the smallest. (5)

The steady-state equation can shorten the testing time by about 40%, significantly improving the testing

efficiency. The proposed general model of skid resistance attenuation can provide reference for the skid

resistance durability in practical engineering cases.

Key words: road engineering; general model of skid resistance attenuation; experimental study; small

accelerated loading; thin epoxy pavement material ; skid resistance ; steady-state equation

0 35l

AR, R I T R R I 5 i — R )
SEEFE L S TR W B I 52 2 4 e
AR, R T AL) 3 R B2 AT T 2 Ko B v
1%, 2RI, BSR4 4 i S g,
G ORI T . EAE R A S i g

BEXFIGIa) [ N SMAH SCBIE ST N B R SETT & T
ANTRIZERY T I BEFE 2, X0 B T T Ve A B AE
AR eSO 7E 20 tH 20 R i 7 [ T & 11 Novachip 4
VLV FE 2R H 3K VD RAR B 1= F A& 11 SAC-10 HY35 5
RAEHEZ SN UA ReFyiiateae, o A
REERHEK FIRERERE 2 HAT, SRS EA IR R
BCE BHE I 2 07 N2 BB R, TR 4
BRI Z A AP AR A, B 010 %
S5, RN EEHE N R ZSUE AR, i
AR IR RESS AR DU B RS TH B T R 2 R 45— 1K
A — R AR . 58 T I AR e 1l s TR 4
I R SRR IR Horn IOBFZE 44, s b B A
PRI AR NG ISR BE + 1 25 5 PEREEE B P o T Y Bk
R IRZSIREE L Wang 250 £ X B A IR
PUREFE)Z AT T OCE NS, BFFE 4 )R D],
R IERBUHT EAE)Z U R 2 R 40 MPa, i
IR 2 A 13 MPa, Torbrueffe %[6] FIl Beyene A ]
WFSEEE UL D] T B 6E B B 09 P31 ) 27 Pk e J2 5 e
JRHUETH A ERE RN, RS RAVIR T
B T I % T 1) B SRR R S 0 T R AR 57 R
B T Hg 97 Fi . EIRCFEC IR T —Fhit i
PERESS . PUBY VIRE J1 5 (4 3 26 B DU B B AR 2
HIZEFEIZ 5 W75 1 JZ YRRV I RE 25 4 o I 7
ST A B ML o 2 o SO RS T T B AR
R PR NS RE B Koit T 2055 R X

il

T I T V2 A SRl e R O T R A R s e,
SE T RETHM 88 TD 1 BPN Wi 28y Jf
T S R TR FE AN T A A AT T R UE, A
SRR A S REJ 2 A RL Puas B E B INBTH S
PR(E, B T7 45 A0 M T B W S T i ] A
FhESORIE | UG bR S B 38 42 o [R) 34 1) 2 AR R L
THEEAR R I a6 25 A 2R o 2
SHT T B S ARE . SERHES FE T I 0 % SR B R
() 184 Ja0 ) A e I R AN ) S ) 28 780 5 0 7 )2 ik 1 o)
Ho B s PERE RS2, RURZES 1E H 4 Rk
WFFE T FLESFEAE A (A 0 RO A, 7E30A CTF4L
WEHIZBIGR D, AR U T R B M
fig, AT AMA R EKIR 20 E, Sy B i
B, URISEOR RBLGL, i H R ) B AT
Rk, ARG T I N GBI T AN R AR i
FORL, ASFIE DT B R KA [ T T 2% A R
W EPUE T AR RZ I, DO R T A 21T
U Z MR PR SR B HE 2% |

1 KREMEEFRRT

1.1 e EA R
1.1.1 fmigai

UM R RORARTE 1~4 mm 5 BN LR
MRSk PG ORL S S WIS, MESRA ) AR HE A HE]
Pt HARE Rl SR A Al g4t B XX 4 Fh
DU BRI T EAE R R . WK RATESETEN Y 6
TRSEAYHE T 22 PR R A T I, Fe FEAH 1 12K 56 A0 AR
WATH ARG, Z5RIEE 1,

M1 ATLER], 4 Fhbuis Bk adme vk i sh it
AR L 30 s, HiZIX 50 o ik FH i B i B BbR A2
KEBSFAET 3 ~4 mm JEFE A, A5G0 B 25K
H R RPRIARTE 0. 075 ~4. 75 mm 78 Bl P B9 40 2 01



20 NI

SIS 3

540

®1 DOAERE ISR
Tab.1 Performance indicators of 4 aggregates
ISR (BE)
P 4Nl
LI TR
/(g - em™) =2.5 T0304 2.64 2.83 2.53 3.28

A R
EROIR ARE ERE

Eiesl

KR/ % <3 T0308 1.83 1.48 1.52 2.34
Mgt shmal /s =30 T0345 20.2 27.6  28.7 21.5

JETAE/ % <20 TO350 4.3 5.5 2.1 9.3
FEFE(EL % <28 TO0317 11.1 10.9 17.9 16.3
BESGIE % >42 T0321 53.6  51.5 49.3 54.1

HATEAR R B g, Pk, AR ZE RS,
HAFEAR AL TR EE R E A
1.1.2 IRERBERLET
ARG R IR ER AR A, B 45 RAE AL
Bl A G5 AR, B 415k B R EAL ]
B FEH AR E R LR 2,
R2 AMBASWEERARAERK

Tab.2 Main technical requirements for components A and B

[peE sl AL bR EAZR Wk
FEYHE/ (g mol™h) 185~192  ASTM. D1052
FIE (20 C)/(mPa - s) <40 FREBLEE
AHG FHKE/ % <0.5  ASTM.D1744
W (25°C)/ (g em™) 1.1~1.2  ASTM. D1475
SR W HM
FHEL (20 °C)/(mPa - s) <30  ARERGEEIHE
B 41 Tk % <0.5  ASTM. D1744
R (25°C)/(g* em™) 1.1~1.2  ASTM. D1475
S RiE] H
1.2 REEEE5AR
1.2.1 RWEE

TG 1R FH F DS /N R i i 2R 5 A%, e IR AR
250 mm, ¥ 80 mm, FEHLTEIRZIH 0.2 MPa,
RIS AT E Hon 2 AR A 12 480 /b, L4710 h
ONIBZ Y SRR
1.2.2 AWAHAR

(1) AS[EPRIAR A0 B R R B0 W 1 E G 52 )

PEPE 1~2, 2~3, 3~4 mm RifR ) M 2 oA Ky
odrERE, IF R B2 HE T2 R BR A R 2L
TR, R R 00 AR B S R R R
30 emX*30 emX5 e¢m E@@%/ﬁ‘:%ﬁri%ﬁ*ﬁ, Fifi Jim K5 2R
ARIBEE A, B 445 70~140 HIWA WP HATIR S
bk e FPERCEE ), 5000 E 2R R 1HT 1 ~2 mm

VOIS SIEYLEIR R =w RSk RUE Y s S T R
AR, TR IR R A R R R A 2 A B R
T LUE iR S s 2 bt 2k, &2 k4
10 h iR EEFE IS f5, A HAE AR T T ab ik ok
T 2R (O BE I R 8K Fr M WY& TR E MTD, IF5y
Br AR R

(2) ARV R Z BT T RE A 52

DIRLARTE 3 ~4 mm JEHE N B ZRA | LA
W e s Je & IS VE bt Bk, TR SR FH B 2 4
W T 2RI R A BRI 2, 28 10 h BRI
&, ST Fr Ko MTD (375 4R 0

(3) ARt T T X2 B i 1 RR i 52

K FRARTE 3 ~4 mm 3 B 4 19 4 WD AE R o i
R, Fo B ZE T L BUZ A T2 &
BRI VR K TR AR AL BR SRR B DS B 2
R, 210 h BFRERR S, 28 Fr X MTD #9378
AR
2 RELEREHH

2.1 ARNEMERMERNBEENRTHE
230 10 h 29 12.5 TIREBFERE S, 55 Fr &
MTD {E N2 58 N i = A2 JEE, IR Shbeeb,
Khasawneh 251167170 5 H3 %) 827 45 80 o 328 86 T 35 L1
Fr X MTD {EEHEEAT 2404 5 1513 5087
N

Fr=c - s
a + bN

(1)

MTD =c¢ — , (2)
a + bN

R, Fr HEEEERB MTD NMEEIREE, N N
YERWREL, a, b, ¢ HIFHREL,

M1 R 3 Hral I3,

PUETE bR Fr X MTD (B Fifi I 28 00 55 i 38 i 12
W, HIX 2 T0FE bR 2 2 B 0 30 B B e AR e
BAKMEETFEANE

PEWE A S H T TR 1) . A R/ NP — 2K
KK A 3~4 mm>2~3 mm>1~2 mm, EIN VNG
TR Vs ST ) TR 23 I S R M R BT M BE 22 S B
&, TE R AT 4 AR 1 A BB AR T B Y,
i B AR R AR B K, Fr & MTD B9%], ik,
HAER MR T AT R G E b, i
FEUR R AR B P, T e R IR R

FENEINZRAE 20T, R G 28 )2 3K
P AR i R B s = AE | 18 A I
WARRE 3 MNANFIB B, AR IR I, FrE



55 9 1) TR, S Wi O R SRR AR M R AR R 21
KB —E R R AR RS e IR
0.85 - 1~2 Hift N —
4 o 2 T PR S DR R 2 B0 5 4% Fr B MTD
080f —4= 34 mmiiE ERILA RO, HiE% R Xl 0. 920,
onsl 2.2 FEHMBHERFBIENTLNE
® 4 PR AR RIS IR R M)Z, K Fr &
=0 MTD {ELRA N HCH I (1925 fh B K 4816 o 28 o ]
0.65} 2 R,
0.60 - 095 )
1 L | L L 1 L J v —— ZJ):QE
(N 4 6 8§ 10 12 14 0.90 i e AL
BEARAE P UKL T3 K - A W B
(a) FEHE R AL 0.85 1 e —- &Rl
& 0.80
24T 4 - 1~2 mmfifz R
22t e 273 mmkifE Eorst
20l —A— 3~4 mm}ifE 070 -
=]
E18F % ) i
{:TZ el 0.65
914t o
2 ol 0 2 4 6 8 10 12 14
1'0 HERRAE F R T3 K
ot (a) 1 R4
0.8 | . .
0.6 1 1 1 1 1 1 1 J . — yﬂ:\,{_'
0 2 4 6 8 10 12 14 261 o LR
f B A OB T3 U 241 & - a— VB
(b) MR c22f | —v- SN
g
1 MERAAERERAERINE & 20
Fig. 1 Regression fitting curves with different sized wear- :_Ej 1.8 -
resistant particles F 16t
. - L4r
*3 BRNEARER Fr & MTD HEEFSH ol
Tab. 3 Regression parameters of Fr and MTD with 1.0 i

different aggregate particle sizes

Yo tEaeEbr R/ mm EYEyx JH#E R?
1~2  Fr=0.83-——— N 0965
e YRV I TR I
N
BEEE R K 2~3 Fr=0.844-————————  0.920
ERAH r 7.237+4.437 - N
]V
3-4  Fr=0.847————— 0.936
8. 881+5.053 - N
N
1~2 MID=1.57T4————————  0.955
3.702+0. 848 - N
. N
SR 2-3 MID=1.790-———————  0.973
IR O sirnie-n 7
N
3~-4 MTD=2.353-—————— 0.959

1.172+0.952 - N

RN R, X T B [N O = A S A e b R
A B 7 0 I RO 285 45 A 7 T Y B ) o B
ZITRE, PR BRI e HE i R A AR 28
WrBe, TERERr B DI EORE A0 R T R O K
ﬁf,%%%%ﬁ%%%ﬁﬂﬁ%%ﬁ 11 P AR
FHWIZEIE N MTD (LR8N, 258 R 11

0 2 4 6 8 10 12 14
T B F OB T3 I
(b) MR
B2 BREUARRR Fr 1 MTD MR R E T4 thk
Fig.2 Attenuation rules and regression fitting curves of Fr and

MTD with different aggregate lithology

MK 2 5% 4 thrrifs 3.

4 FORTRLA PR 2 et Mg A AR
PRARRL, Fr S MTD {8 RV 52 300 8000 400 s i g 32 3¢
KRG T FERME

M Fr B AR B P T DL Y, R FH P 3 ks
VESRHee B %) 2 PR A A R b R L 2l e/, T
XFT MTD B R B NI GFAH B2, 35 1k B 2R FH B i ot
LRI T TR A 288 o % v 2 T S U 0 2 e e
AR AR BE AR, AKIR REAS CRAIE T 240 A 4 = 1 1
REE, Bl THRZGESC R M3 FrE
i, X531 RN B CIE g R w3k,

4 PR R PR BRI 3R E R IR 2R R Fr



22 VAN I I S 3 %40 %
x4 BHREUTER Fr % MTD f%%E135H s
i i 0951 o —— LRERIL
Tab. 4 Regression parameters of Fr and MTD with o WUZ AL
—— PR -
different aggregate lithology 0.90 HERRRIRE

PoiEtEREFE AR A DY Ey P R
s N
Fr=0.875-——— " 0.960
g : 7.915+4. 978N
i N
W5 Fr=0. - . 974
) s r=0.880— e 0.9
FEIE R N
WA, Fr=0.856-—————— 0.936
MR 11.767+2. 933N
| N
SRS Fr=0.921-——~ .98
R r=0- 9201355 0+3. 814N 989
e N
MTD=2.580-——————  (.987
g 0.370+0. 673N
WG MTD=2. 567—L 0.950
1.195+0. 683N
FaE R N
WYk MTD=2.353-———————  0.959
W TR 1. 172+0. 952N
N
Al MTD=2.490-—————————  0.985

0. 430+0. 686N

MTD{HAES 5 h JG Bt TRoe R, FrEin4TE
0.6 LA, MTD{E7E 1 mm LA b, JEPH 82 B
(1) 4 P BA B RE A, I MR AT, FE S AR I
rf B4 I H 0 A e 0 5 5 oAt 3 i sl ™
Al L4 Rab SRR SR B BE S R 25 . 25 LA Fr {E4E
I E PO TERE PR FE AR, W AR E R A
A Sy it S R ) 946 J2 LT v 1 B TR 4, i P A
I PERE g 2% |

K FZECE 5y W R 2 SO 4R AR Fr S MTD
HAPIEROR B, B R* #4852 0. 930,

2.3 AREIIZTHEERBHENETHE

A3 SR FHAS [8) 6 it T 125 A B R 3 480 i 26
R RO, Hrp A B2 A TR R AR Y
JEH 1R ERAERS R +1 )2 3 ~4 mm Bk f2
S WIRD G H R AL BUZ B T2 i AL 1Y
WEH 1 ZHERIERZE R +1 )2 3~4 mm H—Hkife
R aNIEsHe i g+ 1 2R SRR R4 +1 )2 3~
4 mm BRI SRR PTIE B RS 2RI
WTZTFHRAERB R HZM 1| EAERIERZ A +1
JZ 3~4 mm K52 B 4 WIS P Bk S 2R E
FREHI IR A DI A R,

3 D AR B A A W) B i 2 R R A T
INEGR I, PUHHIRAR Fr Ko MTD A8 K6 hn 28 % $50 fin
SRR S AU A I an &l 3 R

M 3 K Fe s s s .

T8 3 Pt T 20T il 4 B2 A B S A I 2R )2
TR I S B AP A R AR AR AL, R R
SHAE T 2 A 491 B BE H: Fr S MTD AR 4 568 75 8 55 K

0.75
0.70
0.65 |
0 2 4 6 8 10 12 14
T A R B T Ik
(a) EEVR A M
28 ¢ i
. —=— R
s6l e SRR
1 — - B ERRRTRE
24t
g 22F
=l
B 2.0
8
g 187
£ 16}
14}
12}
1.0}
0 2 4 6 8 10 12 14
AR TR R YR T3
(b) AIEIRSE

B3 MITEZEARREE Fr 1 MTD B RMER BIFHIA 2k
Fig.3 Attenuation rules and regression fitting curves of Fr and
MTD with different construction techniques
x5 MBIIEZAREA Fr# MIDF KjEAS %
Tab.5 Regression parameters of Fr and MTD when

construction technique is different

bimtkngtits T2k EIEp¥ % R?

LRI Fr=0. 921—% 0.989

FERR SUZHM Fr=0. 937—@ 0.931

C N AR N Fr=0. SWWZ”BN 0.935

A MTD=2. 490—% 0.985

FIREUREE U4 MTD=2. 663—%V 0.981

HPEWHEIK MTD=2. 257—% 0.978
MjEE T PN,

M Fr K MTD {EAEAT T 1 E 5 400 301 B B A 2%
PR, R/ 5 2 A U Z 11 T 20> B 2 Al 1
SRR T L, AT, RAXUZ 8 T2
JTY PSR i 2 = A 200 300 0 P B B ) 47 T
=4



9

LR, A U0 TR PR O P R R A ML 23

I FH B 200 SR T A1 T 8 ) B 4R AR i 2 i
JZH MTD A RVHEBAR 2GR, Fr i), &MEH
PRI, ULBHPTIE 8 b5 09 AR IR /N, X R
TSR B 2 00 3 4 0K T 25 TR 1 80 B B 480 i 2
WEZ B RS RS R RS S RO B AT, 2R TE URE
T IGb  HEGUEE R S E TR A,
S®5 FrEH T,

R A M B G  Z PO F8 B8 Fr B2 MTD
(EARIA RO, AR R Y95 0. 930,

2.4 FAERZEXMEEHBHA RN

DAASIRLRLAR BB ) B 4200 I 25 23 1) B0 o 48 b
Fr X% MTD {5215, FIF Khasawneh!"s™" FF 5 H (% %t
BRI IEA TR 5 A ST an ] 4 s

Fr=a+-InN+b, (3)

MTD =a +InN + b, (4)
L, N REBAEHREG o, b HBIHREL
080l — e 1~2 mmkifR

° @ 2~3 mmkifE
—A— 3~4 mm§ife

0.65 |
0.60 |
0 2 4 6 8 10 12 14
fof R AE P B TG IR
(a) PEEE ZRHL
2.0
— = 1~2 mm¥ifz
1.8 } ---@---2~3 mm¥i 2
M —A—3~4 mmHiff
S 16F
£
14 e e x
S N .
ol N LA S
= N ¢ e
10} N
\_\..
0.8 b W~
. Tw—a
0.6 1 1 1 1 1 1 1 ]
0 2 4 6 8 10 12 14
far EAE B T IR
(b)) IE IR FEE

4 BRI AIE R B Fr 71 MTD )
RLERKZEARLE MLk
Fig. 4 Attenuation rules and regression fitting curves of

Fr and MTD with different wear-resistant particle sizes

M3, 6 M, &3 HMIRE R P HES,
P, #ETF (3)~(4), X (1) ~(2) Bt
BIXS Fr X MTD ARG RCREEF, 30 (3) ~(4)

*®6 BRHEZEAEE Frfl MTD HIEIESH
Tab. 6 Regression parameters of Fr and MTD with

different wear-resistant particle sizes

Bl tEREEAR RIS/ mm [ 51 7 JH % R
1~2 Fr=0.762-0.039In N 0. 854
EEPEREL 2~3 Fr=0.732-0.041In N 0. 837
3~4 Fr=0.696-0. 038In N 0. 889
1~2 MTD=1.306-0.232In N 0.910
v VR 2-3 MTD=1.621-0.182In N 0.935
3~4 MTD=1.854-0. 195In N 0.928
PORTE- X (SER) € QA R s
dFr a
Fr'=—=—, (5
dN N )
dMTD «a
MTD' = ——— =— 6
W N (6)

H (5) ~(6) A, Hfi i AE & N AR
W, 1 el BOR, BTG 8 LA [ E Ay 2 /E
RO 2 BRI, BIR Fr X MTD 1) 378
WRREHOR, B 1 o | Al RPN L3R A 20
R AVERER HAESH 18R

AGE] IR 3 FhAS [F] A2 R 2 B i A1
AL, AT HNZTRE PRI R B o | HYZE1E
R BESARPEH] 3 MR BRI LR 7,

®71 1 EAFRF I al Ml al ,, OERIEE

Tab.7 Variation amplitudes of | al ,, and | al ,,, in

each factor

AR Pal p mREM | al yp RKEM
1~2 3.829 0.232

BifE/mm  2~3 4. 101 0.272  0.182 0. 050
3~4 3.926 0. 195
3w 3.980 0. 202
e Sy 3.839 0.297

itk 3. 669 0.112
Wi 28 AL 7.508 0. 185
KLl 4.489 0.215
B 4.489 0.215

JET T AU 6.112 1.887  0.315  0.100
BRI E 4.225 0.285

T TR, AR RO EE 5 A RO I H 2 8
al R EREA IS ol , AFEE
PR BIZ MR K SE/N ol B2ZMETR, RIERE
EE X R SR IR 28 2 B0 0 AP RE A 52 o A
TR, HUOET T T 2 MORAR A2 ), e SE B T
Ferf, BXPS IR, PR AR AR,



24 A o m B 5540 &

2.5 REHE R SR ik 3k B B A I A 0 O B, Z2m
HTHERA Fr e MTD, X3 (1) ~ (2) ' 0(1/N)?;

AT A E KL N #a T I8 55 R, X 5 B kAT i _a (10)

JEIF, JEZmE m I, P AT [ H A AT A B S A

W, R
(7)

FrSlt:adnytate =c -

MTDSLead)_Slale =c - (8)

?o
T (TR ) B A JIE

1 2
+ 0(—) 5
N

Aot

BN )

S
— e

—_—

0 1 2 3 4 5
Tar FAE B TT IR
(a) 4.992731K% (4h) JnEkixEx

—=— SL{E
— FE

0 2 4 6 s 10 12
PRI T

(c)9.984731% (8h) Jn#EkixEk

14

B (10) A%, 5 A BT 0/, N,
T — MR T IE5 K,

R T s AR ORI B AR S F
PL1~2 mm KE A% Y B % %ﬁ%ﬁmﬁﬂﬂmMME
SR Fr B ARG LR ], I InE ik Eh 4.992 5
WIFEEARIC, B2 hbpid 1k, VWWES, %8 K FriE
AN[FIfar 4 E IR B W S 8k T, % 9 ARG

Steady_ State ﬂn

0. 001 BFFEA [N Bt i ARS Fr{H,
0.85
—a— S
0.80 [ — THMME
= 075
e
& 070
0.65 F
0.60
0 1 2 3 4 5 6 7 8
Tar FAE B T IR
(b) 7.488 15 1% (6 h) JN#RIRAL
0.851 .
—a— SIE
00k — T
® 0.75F
% 0.70}
0.65F
0.60F

0 2 4 6 8
T 3 FH B T IR
(d) 12.48 5% (10 h) fn#k sk

B5 1~2 mm HEMEBERAERN Fr EREFRERAIBTHINESHRNE

Fig. 5 Measured values and predicted values of Fr of thin layer of wear-resistant particles with sizes of 1-2 mm at

different loading times

*8 1~2 mm tEMERAERN Fr EREREHER
RETHSEE
Tab. 8 Parameters of Fr of thin layer of wear-resistant

particles with sizes of 1-2 mm at different loading times

£9 1~2 mm PNEH BN ERERE MR ELL T
*,%uu.\ Fr {E
Tab.9 Steady-state Fr values of thin layer of wear-resistant

particles with particle sizes of 1-2 mm at different loading times
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7.488 0. 823 5. 881 4.749 0.970
9.984 0.823 6.322 4.733 0. 968
12.48 0. 823 6. 627 4.711 0. 965
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Fig. 6 Regression fitting curves and 95% confidence interval
ranges of Fr and MTD summary values with different

influencing factors
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