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Material composition Percentage (%) of mass passing through the following sieve holes (mm)

17 data: 2° data: 3 data/4” data: mineral powder s 26.5 19 ‘ 16 132 93 475 236 118 0.6 03 0.15 0.075

Synthetic grade 100 ‘ 100 | 100 ‘ 100 | 928 | 615 | 287 | 250 | 194 | 131 | 85 | 64 52
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Percentage (%) of mass passing through the following sieve holes (mm)

19, 16 132 9}5) 4.75 2.36 118 0.6 0.3

Diabase 100.0 100.0 1000 100.0 100.0 100.0 1000 80.9 53.9 36.3 227 163 112
3* fine
aggregate
(0-5)
mm

Limestone | 100.0 1000 | 1000 1000 | 1000 | 1000 | 1000 844 593 108 267 210 172
4 fine
aggregate
(0-5)
mm

Mineral 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 98.0
powder
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Water absorption (%)

Apparent relative density

Gross volume relative density

Diabase fine aggregate (geology) = 3012
3#(0~5)mm

Limestone mechanized sand - 2.699
4#(0~5)mm

Mineral powder (0~0.6)mm - 2.707

Technical requirement - 2250

2971

2672

Note: In this target proportion design, the gross bulk relative density of 3 and 4* fine aggregates is replaced by the gross bulk relative density of their sieved (2.36-4.75) mm portion.
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Percentage (%) of mass passing through the following sieve holes (mm)

i) 16 1512 915} 475 | 236 | 118 0.6 0.3 0.15

Diabase 1000 100.0 1000 98 803 149 02 02 02 02 02 02 02
1 coarse
aggregate

(10-15) mm

Diabase 1000 100.0 100.0 1000 100.0 95.5 29 12 12 12 12 12 12
2* coarse

aggregate
(5-10) mm
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Water absorption (%) Apparent relative density Gross volume relative density

1# Coarse aggregate (10-15) mm 027 3.040 3016
2# Coarse aggregate (5-10) mm 031 3.054 3025

Technical requirement <30 2250 -
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Performance 180°C Brinell Softening Elongation Needle Elasticity REENIE

indicator viscosity/Pa-s point/°C (5°C, penetration recovery/% density
5 cm/min)/cm at
25°C/0.1 mm

267 73.0 ‘ 85 ‘ 40 85 1.044
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Penetration/0.1 mm

20°C
90 383 922 137.1 0.999 0507 50.50 -25.61
TS1 323 79.2 124.0 0.997 0.186 50.67 -21.92
TS2 299 74.0 116.0 0.999 0.118 5130 ~20.55
TS3 279 70.4 1100 0.999 0.033 5159 -19.36
TS4 255 66.0 104.0 0.999 -0.131 51.64 -17.56
TS5 241 60.2 100.0 0.999 -0.163 5217 -16.70
TS02 380 916 136.1 0.997 0507 50.60 -25.52
TS04 374 88.6 134.0 0.999 0507 5093 -25.40
TS06 36.3 84.1 130.1 0.999 0526 5142 -25.10
TS0.8 350 788 126.3 0.999 0.544 5193 -24.59
TS1 321 76.0 1138 0.997 0544 52.89 -23.85
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Asphalt type

CED(J/em®) ‘ 324 321 340 352 345 354
8 (Jlem®)'2 l 18.00 17.92 18.44 1877 18.57 1881
A8 (Jlem®) ‘ —_ 0077 0443 —_— 0203 0042
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Indicator

90 Test data Technical requirements
Penetration (25°C,5%,100 g) 0.1 mm 96.9 922 80-100
Penetration indexP1 - 03692 05079 -15-10
Softening point (TR&B) °c 536 675 245
Ductility (10°C) m 1231 >150 220
Ductility (15°C) m 1317 >150 2100
Density (g/em®) 0.981 1.024 Measurement records
After TFOT (5 h,163°C)
Mass loss % -0.181 -0359 08
Residual penetration ratio % 57.0 643 257
Residual Ductility (10°C) a 275 >150 28
Residual Ductility (15°C) m 65.9 >150 220
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WMA additive Content (% by weight) Preparation process Karamay asphalt ID Tahe asphalt ID

Sasobit 19%, 2%, 3%, 4%, and 5% ‘ Sheared for 20 min (160°C, 3000 rpm) KS1, KS2, KS3, KS4, KS5 TS1, TS2, TS3, T$4, TS5

Evotherm 0.2%.0.4%.0.6%,0,8%.andl%‘ Sheared for 10 min (160°C, 600 rpm) KEO.2, KE0.4, KEO.6,KE0.8 KE1 | TEO.2, TEO4, TE0.6, TE0.8, TEL
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Functional group Area of peak between

(cm™)
Asymmetrical stretching -CH,- 2936-2916
Symmetrical stretching of -CH, - 2863-2843
C=C stretch in aromatics 1642-1547
C-H asymmetric deform in CH, or 1490-1430
CH,
C-H symmetric deform in CH, 1385-1365
= C-H bending vibration of 900-800,830-800
benzene ring
C-Histretching in CH, or CH, 764-650
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Penetration/0.1 mm

20°C
K90 336 96.9 141.6 0.997 -0.369 47.32 -19.44
KS1 290 79.9 135.3 0.999 ~0.699 47.38 ~16.07
Ks2 269 77.9 1282 0.999 -0.811 47.49 ~14.84
KK3 259 75.9 1246 0.999 -0.867 47.53 -14.26
KS4 221 67.9 114.0 0.999 -1.137 47.61 -11.32
KS5 202 65.6 110.0 0.997 -0345 4927 -7.89
KE0.2 30.1 79.5 1220 0.999 -0.131 49.81 -19.40
KE0.4 282 75.6 110.0 0.997 -0.016 5113 -19.29
KE0.6 27.0 716 105.8 0.999 0.016 5175 -19.02
KE0.8 26.1 69.5 101.0 0.998 0.050 5224 -18.88
KEL 251 64.4 96.0 0.999 0.152 5335 -18.87
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Type of substance Surface Dispersive Polar Adhesion
energy/(mJd/m2) component/(mJ/m2)  component/(mJ/m2) AGsb/(mJ/m2)
Rubberized asphalt 1727 9.98 729 -
Diabase 117.06 723 10983 -1635
Limestone 115.62 3026 8536 -1740
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Material
gathered
together
Typology

Disbase 1

Disbase2

Limestone |

Limestone 2

Sapphire  Potassium  Plagioclase
feldspar (rock-

forming

mineral,

type of

feldspar)

atz Kfs Ab

Whole rock mineral content/%

Limonite ~ Dolomite ~ Dolomite Calcite Pyrite  Loam  Amphibole  Diabase
(CaCO; as (silicate (family of
rock- rock- rock-
forming forming forming
mineral) mineral) minerals)
Sid Ank Dol Cal Py Clays Tm Px
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Aggregate Image gray level variance value/%

type
il 2 5 4 5 Average
value

236 mm diabase

236 mm
limestone






OPS/images/fmats-11-1363474/inline_18.gif
/53





OPS/images/fmats-11-1363474/inline_14.gif





OPS/images/fmats-11-1363474/inline_15.gif





OPS/images/fmats-11-1363474/inline_16.gif





OPS/images/fmats-11-1363474/inline_17.gif





OPS/images/fmats-11-1363474/inline_10.gif





OPS/images/fmats-11-1363474/inline_11.gif





OPS/images/fmats-11-1363474/inline_12.gif





OPS/images/fmats-11-1363474/inline_13.gif





OPS/images/fmats-11-1363474/inline_1.gif
AH,





OPS/images/fmats-11-1475277/fmats-11-1475277-g011.gif
HIEEENC =
@
T e il
.
L
f T e T
@ o
T oy ey
JR— fe S—
i

T Aean L

© o





OPS/images/fmats-11-1475277/fmats-11-1475277-g010.gif





OPS/images/fmats-11-1475277/fmats-11-1475277-g009.gif
-
]
-
:
b
éu
H
i~ [
b b
i HA
im i o

© ®





OPS/images/fmats-12-1602341/fmats-12-1602341-g003.jpg


OPS/images/fmats-11-1475277/fmats-11-1475277-g008.gif





OPS/images/fmats-12-1602341/fmats-12-1602341-g002.jpg
Percentage of passage (%)

100

60

40

20

—a—RCA
- -® - -Upper limit
—--A---Lower limit ”

1 I
0.3 1.18 4.75 13.2

Sieve size (mm)

19
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Waste wood block Boards production

Waste metal Metal recycling

Construction &

demolition waste Waste plastic

(CDW)

Plastic recycling

Construction waste

) Road backfill soil
soil

Concrete and brick
slag

Jaw Crusher

Coarse aggregate

(>31.5 mm) Vibrating screen

Cone Crusher

Vibrating screen

Coarse aggregate Fine aggregate Powder
~31. (£5mm)

Vibrating screen
(10 mm)

Impact sand Oversize Undersize
making machine material material
Aggregate Aggregate Aggregate Aggregate Powder
(31.5 mm) (£2.5 mm) (10 mm) (£5mm) bin

)
w
-
(&)}
3
3

~
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(Of cargo, Pendulum value/BPN Depth of construction/mm
etc) load

ordinal  Limestone- Limestone- Limestone- Average  Diabase-1 Diabase-2 Diabase-3 Average ~Limestone- Limestone- Limestone- Average Diabase-1 Diabase-2 Diabase-3 Average
number 1 2 value value 1 2 3 value value
o s w0 59 s i s o @ 120 1056 ro77 L5 Lo s 156
0 @2 a7 1 ws 1 585 553 0979 0755 oses 056 1 s
50 57 567 560 san B se6 553 563 0957 073 osne 037 19 0% 157
1000 sis sis 515 si6 s s s 58 o9 0726 0519 osos us s ose 1059
3000 23 03 525 517 57 s sus 29 st 06 0s7i o | oo o | 0w 099
so0 s 03 505 504 sis 55 94 519 0759 i o3 oes | owr | oss | oo os2
7000 s 1 84 i sie 25 500 53 00 050 o1 oo oss | oo | o o907

10000 a5 67 a7 73 ©9 510 93 s01 0809 0629 o602 06 oso | oss | osy 087
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Specimen Uniaxial penetration
number strength/Mpa
Diabase Limestone
i 1.478 1.86
2 1.605 1924
4
3 1.608 1923
Average value 1564 1902
1 2052 2.994
) 1872 2544
8
3 189 2854
Average value 1938 2797
i 2771 2904
2 2343 2,688
12
3 2331 2629
Average value 2482 2740
1 2.662 3.004
2 2726 2911
18
3 2337 2934
Average value 2575 2.980
1 2624 2892
2 2675 2955
4
3 2535 2.986
Average value 2611 2944
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Gradation type Test piece Deformation/mm DS/(times/mm)
Serial number

45 min 60 min Single-valued (math.) Average value

1 0863 0927 9,844

Diabase ARAC-13 2 0908 0.983 8,400 10,120
3 1163 1215 12,115
1 1588 1667 7,975

Limestone ARAC-13 2 1088 1.148 10,500 10,047
S 1.065 L119 11,667

Technical requirement 23,000






OPS/images/fmats-12-1495219/fmats-12-1495219-t012.jpg
Gradation type Unconditional Prerequisite Freeze—thaw

split tensile
RT1 without Void ratio Freeze-thaw Void ratio strength ratio
freeze—thaw 1% cycle RT2 1% 1%
cycles /MPa
/MPa

Diabase ARAC-13 ‘

Limestone ARAC-13 ‘

Technical requirement
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Gradation type Unconditional Prerequisite Residual stability

MSO
Marshall stability Void ratio Immersion Void ratio 1%
Ms 1% Marshall stability 1%
/kN Ms1
/kN

Diabase ARAC-13 ‘

Limestone ARAC-13 ‘

Technical requirement
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Fine aggregate Void ratio/%

Typology
150°C 155°C 160°C 165°C 170°C 175:C 180°C

Limestone 53 49 4.6 42 — — ‘ —

Diabase — - — 55 5.1 ‘ 47 ‘ 43 ‘
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Gradation Dynamic LETSEN Voids filled Void ratio (%) Immersion Freeze-thaw

stability stability (kN) with asphalt Marshall splitting
(times/mm) (VA] stability (%) tensile
strength ratio
(%)
1 1 0.826 0649 0.983 1 0.987
2 0.444 0.833 0430 0931 0.908 0.882
3¢ 0.500 0.590 0013 0 0782 0701
4 0.889 0.583 0934 0.897 0784 0.864
5¢ 0.800 0.896 | 0629 0.966 0783 1

6 0381 0.563 0503 0431 0820 0945
7# 0.889 0799 0192 0.828 0.880 0.996
8¢ 0333 1.000 0 0.741 0703 0929
9¢ 1 0.590 0576 0.466 0819 0962
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Target layer Standard layer Weight Index layer Weight Hierarchical total ranking weight

N, 0383 0172
M, 0.450 N, 0321 0.145
N, 0296 0133

L i L B
N, 0383 0211
M, 0.550 N, 0308 0.169
Nq 0308 0.169






OPS/images/fmats-11-1346754/fmats-11-1346754-g001.gif





OPS/images/fmats-11-1423835/fmats-11-1423835-t006.jpg
Gradation  Coarse Fine Oil-stone Dynamic Marshall Voids Void Immersion  Freeze—thaw

aggregate aggregate ratio stability  stability ~filled ratio residual splitting
level [EE (VA] (times/ (kN) with (VA stability (%) tensile
mm) asphalt strength ratio
(%) (%)
1# P, Q 53 7,875 119 67.8 46 1242 10298
2 P, Q . 53 ‘ 3,500 120 v 711 . 41 1128 92.06
3# P, Q . 53 3,938 85 476 103 97.1 7316
4 P, Q 53 7,000 84 635 51 97.4 90.17
st P, Q 53 6,300 129 68.1 47 ‘ 97.2 ) 10436
6t P, Q . 53 3,000 8.1 . 55.0 . 78 . 1019 98.59
7 Py Q 53 7,000 115 747 35 1093 103.98
8¢ P, Q 53 2,625 144 77.6 30 87.3 96.96
9% P, Q . 53 7,875 85 56.1 . 76 1017 1004
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Gradation Percentage passing of each sieve (%)

9 5] 4.75 2.36 118 0.

1# 1000 926 85.4 74.4 58.7 411 288 226 175 123 82 4.6
2 1000 926 85.0 733 56.6 413 319 273 219 151 9.7 5.1
3 1000 925 85.4 74.4 58.8 406 248 164 17 86 62 38
a# 1000 948 88.3 782 63.8 413 281 220 17.0 120 8.1 45
5¢ 1000 95.3 88.6 78.1 63.1 416 317 276 ' 223 154 9.9 53
6# 1000 952 89.9 79.0 64.9 40.7 244 164 ‘ 1.8 86 62 37
7# 1000 899 82.0 70.0 53.0 413 290 219 167 119 8.1 4.6
8# 1000 89.9 81.6 69.1 513 414 321 268 214 150 99 54
9% 1000 899 822 70.7 54.4 41.0 254 164 115 85 62 38
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Level Percentage passing of each sieve (%)

Coarse aggregate Fine aggregate

26.5 19 16 13.2 9.5 475 2.36 118 0.6 0.3 0.15 0.075
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Technicalindex = Unit Standard value Test val
Crushing value of the % <28 10.69
coarse aggregate
LA abrasion value of the % <30 14.94

coarse aggregate

Relative density of — — 2686
19-26.5 mm andesite

Relative density of - - 2.659
9.5-19 mm andesite

Relative density of - - 2626
2.36-4.75 mm andesite

Relative density of — — 2739
0-2.36 mm andesite

Adhesion between Level - 3
asphalt and aggregate
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Asphalt Dosage of the Aging condition

type modifier

SBS 5.5% SBS

SR i 39:;;5:8% 40:’”:; Original, RTFO, 20 h PAY, 40 h
esulfurized crumb rubber P HRAY

SR2 5.5% SBS+18% 40 mesh

desulfurized crumb rubber
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Scale value Definition

0.1 In comparing two elements, the latter is extremely more
important than the former

03 In comparing two elements, the latter is significantly more
important than the former

05 In comparing two elements, the latter is as important as the
former
07 In comparing two elements, the former is significantly more

important than the latter

09 In comparing two elements, the former is extremely more
important than the latter

0.2,04,0.6,0.8 ‘The middle value of the two adjacent scales above

The matrix A = (a), based on the scale value ay s called the fuzzy complementary

T





OPS/images/fmats-11-1423835/fmats-11-1423835-g005.gif
O, UL S S, oy

b STl e 33





OPS/images/fmats-11-1423835/fmats-11-1423835-g004.gif
A

Gradation Carvs Poiian
1
t






OPS/images/fmats-11-1423835/fmats-11-1423835-g003.gif
|
|
1

" Gston G oo






OPS/images/fmats-11-1423835/fmats-11-1423835-g002.gif
oot ager

Road performance evaluation of
Sooregate rsdation

Viotor sty

High temperatre sabity






OPS/images/fmats-11-1423835/fmats-11-1423835-g001.gif
T e R T e Fuzzy compreheusive cvalustion methed
[Constract ey complemotary
ozt mans

[rep————y |
s

e e e g
ey complmenar Judgrt |

PN —

i3

[ —r—
raking






OPS/images/fmats-11-1423835/crossmark.jpg
©

|





OPS/images/fmats-11-1475277/fmats-11-1475277-t002.jpg
PAM/% Cement content/% Moisture content/% Curing age/d Test method

05,08 20 50,80, 100 7,28 UCS test, triaxial test
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Specific gravity Liquid limit/% Plastic Plasticity index/% Water Organic matter content/%

limit/% solubility
content/%
2.65 464 254 21.0 0.23 1.03

‘Type of compound Ca0

Content/% X 7.7
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Technicalindex  Unit = Standard valu Test value

Penetration degree | 0.1 mm 60~80 66.3

(25°C)

Penetration index - 2-04 -025
Ductility (5°C) cm 230 75
Softening point fie] 55 58
Density (15°C) glem’ Measured value 10091

Mass loss after aging % -01~0.1 0.035
Penetration ratio afier | 0.1 mm 260 63
aging
Residual ductility (5°C) | em 220 37
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Asphalt |G % |/kPa Changing G-R Changing ~ J'/107*MPa* | Changingrate/% I, Changing

type rate/% parameter/kPa rate/% rate/%

$BS-Original 1936 - 1026 - 0464 - 00086 -
SBS-20hPAV | 2867 48.07 2943 186.82 0230 5040 00266 21017
SBS-40hPAV | 3445 2016 75.57 156.76 0195 1512 00408 53.64
SBS-60hPAV  37.38 8.50 142,02 87.94 0.109 4407 00482 1821
SR1-Original 1377 - 447 - 0492 - 00170 -
SR1-20 h PAV. 1576 14.50 1382 | s 0359 27.05 00259 5241
SRI-40hPAV | 2302 46.00 24.08 7420 0269 2490 00392 5141
SRI-60hPAV | 27.94 2139 29.70 v 2334 0264 183 ‘ 00413 526
SR2-Original 1626 - 509 - 0523 - 00196 -
SR2-20hPAV | 2474 52.08 970 90.48 0393 2488 00260 3250
SR2-40hPAV | 2817 13.88 1544 59.12 0257 3462 00352 3537
SR2-60hPAV | 3688 3092 1924 v 24.66 0230 1047 00387 992
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db4 wavelet sym6 wavelet Number of decomposition layers

SNR RMSE SNR RMSE
Hard-threshold denoising 8.0819 052151 8.1008 0.52038 2
Soft-threshold denoising 80819 052151 8.1008 0.52038 2
Fixed-threshold denoising 8.0909 052097 8.1053 0.52011 2
Hard-threshold denoising 7.3455 056766 73653 0.56636 3
Soft-threshold denoising 7.3455 056766 73653 [ 0.56636 [ 3
Fixed-threshold denoising 7.3532 056715 7.3691 [ 0.56612 3
Hard-threshold denoising 68295 06024 68335 0.60212 4
Soft-threshold denoising 68295 06024 68335 0.60212 4
Fixed-threshold denoising 68383 060179 68373 [ 0.60186 [ 4
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Asphalt Penetration Ductility at Rotational Elastic Cone

binder at 255C7 15:GRem viscosity at recovery rate, penetration,
sample 0.1 mm 135°C, Pa's % 0.1mm
s, 76.0 68.0 510 0.99 484 9.7
SC, 780 67.0 50.0 136 48.0 68.1
$C, 793 66.1 48.0 118 47.0 67.6
$Cy 792 654 45.0 0.86 455 67.0
Rys 710 69.0 57.0 091 436 70.1
RisC, 740 68.0 56.0 121 433 69.0
R,sC, 767 668 53.0 101 429 683
RysCy 768 662 470 078 417 677
SiRys 88.0 6.0 342 351 474 504
SiRysCy 90.1 430 332 409 47.0 490
SiR;5C; 9.6 420 310 381 462 483
SiR;5Cy 906 410 27.1 308 453 472
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Peak position/cm™ Functional groups and

vibrational types

3,400 Stretching vibration of -OH

2,920 Antisymmetric stretching vibration of -CH,-

2,850 Symmetric stretching vibration of -CH,-

1,600 Conjugated double bond (benzene ring
backbone vibration)

1455 -C-H stretching vibration in CH, (variable

angle vibration)
1,375 C-H surface stretching vibration (bending

vibration) in -CH,-

1,032 Sulfinyl group -5=0

966 ‘ Polybutadiene segment -C=C-

813 C-H out-of-plane bending vibration on the
benzene ring

699 C-H vibration on the benzene ring of the

polystyrene segment
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Asphalt binder

BA Base asphalt binder
S, 3 wt% SBS
$,C, 3% SBS + 1 wt% CIPR
565 3 W% SBS +2 wt% CIPR
$,Cy 3% SBS + 3 wt% COPR
R 15 wi% CR
RyCy 15wt% CR + 1 wt% COPR
Ry;C, 15Wt% CR + 2 wt% COPR
RyCy 15 wt% CR + 3 wt% COPR
SiRys 3wt% SBS + 15 wi% CR
SiRsC, 3 wi% SBS + 15 wt% CR + 1 wt% CIPR
SiR;sCy 3 wi% SBS + 15 wt% CR + 2 wt% CIPR

S3RisCy

3 % SBS + 15 wt% CR + 3 wt% C9PR
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(4) Segment model for 3D printing

(B) Segment model printing results
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stress sensitivity
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1 Add NaHCO, and 2 Add AGNO; dropwise
adjust the pH until the solution turms.

brick red.
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%binder wtofagg (Kg)  wtofbinder  BFT (um)

(Kg)
25 1158 0.042 12.493
4 1152 0.048 14.278
4.5 1.146 0.054 16.063
- 1.140 0.060 17.847
43 1.148 0.052 15.468
4.4 1.147 0.053 15.765
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Particle size (mm %Passing"SAf Gb

19 041 1 041 35 1.027 1,027 1022878
125 041 0825 033825 4 1.027 1,027 1175092
95 041 07 0287 45 1027 1,027 13.28900
475 041 05 0205 5 1.027 1,027 14.84327
236 0.82 03 0.246 43 1.027 1,027 1267184
118 1.64 0.1 0.164 44 1.027 1,027 12.98010

0075 3277 0055 1.80235

SSAf = 3.4526 (m*/Kg)
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35 231 252 8.04 1413 43.13
4 232 246 592 1444 59.01
45 234 245 3.88 13.88 7202
5 240 244 1.94 12.07 83.93
55 241 244 110 12.08 90.90
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Unit Wt (mg/cm?®) Stability (KN) Flow (mm)

35 232 249 232 6.83 142 50.9 10 25
4 235 247 235 4.86 135 ‘ 63.3 119 27
45 237 246 237 3.66 1295 ‘ 71 127 3
5 238 245 238 2.86 132 78 119 34
55 239 242 239 259 136 82 9 4
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Asphalt mi m
AC 458 x 10° 0944 -059% 20
246% 10 | 079 | -0.585 0
367X 10% | 0773 | 0570 40
» SMA 654x 107 | 0937 | -0592 20
333% 107 | 0862 | 0587 30
145 x 107 0.792 -0.577 40
GA 745%10°° | 1352 0646 20
188 x 102 134 0629 40

Note:hs i niane dhe coeep paranisters of the:mateiial: rdated 1o temperature And stress:
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Ground contact pressure (MPa) Load time (s) Cumulative load time (s)

‘ 07 0.00804 4,020
‘ 09 0.00625 3,125

‘ L1 0.00512 2,560
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Materials AC SMA EA GA Concrete
“Thermal conductance (J/m-h-C) 5400 6,573 5,551 4,680 6,264
Density (kg/m’) 2,400 2,400 2,400 2,300 2,500
Thermal capacity (J/kg-"C) 920 1,168 946 942 970
Absorption factor of solar radiation 090
081

Surface emissivity of pavement
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Stefan-Boltzmann constant (J/h-m*K*) 204 x 107

Absolute zero (‘C) 273

Daily-mean wind speed (m/s) 35 ‘

Daily-mean sunshine duration (h) 82
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Material T(Q Elastic modulus (MPa) Poisson’s ratio near expansion coefficient
-10 2,800
0 2,000
AC 10 900 035 25x10°
20 570
0 250
-10 2,600
0 1,900
SMA 10 1,200 035 30% 107
20 870
40 554
-10 6490 |
0 3,950
EA 10 2,300 02 174 x 10°
20 950
40 390
-10 2,590
15 710
GA 02 204 x 10
2 320
40 100
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) Time of day ad time (s) Time of day oad time (s)
4127 8:00~9:00 115.55 ~17:00 363.16
3302 9:00-10:00 18158 17:00~18:00 31364
200-3:00 2971 10:00~11:00 23110 18:00~19:00 280.62
3:00-4:00 1650 11:00~12:00 297.13 19:00-20:00 198.09
400-5:00 2362 12:00~13:00 31364 20:00-21:00 165.07
5:00-6:00 3301 13:00~14:00 264.11 21:00-22:00 148.56
600-7:00 4622 14:00~15:00 297.13 22:00-23:00 115.55
7:00-8:00 8253 15:00~16:00 34665 23:00-24:00 8253
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Component

Main cable ‘ 03266 0 0 0 20 x 10° 7,850

Hanger 000475 0 0 | 0 20 % 10° 7,850

» Main beam 7 156 821 | 192.1 302 21 % 10° 7,850
Cable tower ‘ 38172 568.448 442210 [ 284638 345 x 10° 2,600

Note: A-cross-sectional area, Jo-torsional moment inertia, I,-moment of inertia for transverse bending, I,-vertical bending moment of inertia, E-elastic modulus, p-density.
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Surface area factor (m2/Kg)

19 34 041
125 12 041
9.5 3/8 041
475 #4 041
236 #8 0.82
118 #16 1.64

0075 #200 3277
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Test descriptiol Specification reference  Result

Penetration Test @ 25 (°C) AASHTO T 49-03 64
Flash Point (°C) ASTM D 3143/D 3143M-13 268
Fire Point (°C) ASTM D 3143/D 3143M-13 293
Specific Gravity ASTMD 70 103
Softening Point (°C) ASTM D 36-06 482
Viscosity Test (Pa.sec) ASTM D 4402 0.2625
Ductility Test (cm) ASTM D 113-99 104
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Test description Specification reference Result Limits

Coarse Agg Specific Gravity ASTM C 127 2632 25-3
Fine Agg Specific Gravity ASTM C 128 2618 25-28
Coarse Agg Water Absorption ASTM C 127 0.73% <3
Fine Agg Water Absorption ASTM C 128 245% <3
Los Angles Abrasion ASTM C 131 22 <45
Elongation Index ASTM D 4791 3.578% <15
Flakiness Index v ASTM D 4791 12.9% v <15
Impact Value ASTM C 131 17% <30
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‘Binder Film Thickness (BFT) vs Binder Content (%)
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Content of SO, (%) Content of CL™ (%) Mean (% SD (%)

Area Area Area Area Area Area SO, Cls S0, Cls

#1 #2 #3 #1 #2 #3
1 0.188 0135 0.197 — - — 0173 — 0.034 —
w2 - - - 0179 0.129 0.187 — 0.165 - 0.031
) 0341 024 0.345 0325 0229 0.328 0309 0294 - 0.056
# 0.573 0411 0.598 = = i 0.527 = 0.102 =
5 - — - 0509 0365 0532 — 0468 — 0.091
6 0222 0159 0232 0.174 0.126 0182 0204 016 = 0.030
7 1.086 0764 1.09% = = = 0.982 = 0.189 =
8 = = = 0.237 017 0.247 = 0218 = 0.042
# 0922 0661 0.963 0571 0391 0569 0819 051 — 0.103
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Source of P-value of P-value of F-test P-value of Significance

variance Levene’s Test Welch’s test
Solution concentration 0418 0755 - No
Weight Changing Solution type 0.009 - 584x1077 Yes
Infiltration cycles 0.041 - 0291 No
Solution concentration 9.6x 107" - 0.000001 Yes
Compressive strength Solution type 43x107" - 64x1072 Yes
Infiltration cycles 0000025 - 0.000029 Yes
Solution concentration . 73x107° » - 0.005. . Yes
Flexural strength Solution type 0.496 64x107% - Yes
Infiltration cycles 0512 673%10° - v Yes
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Solution type Weight changing (%)

#1 3 Sodium sulfate solution 1 -152
#2 3 Sodium chloride solution 3 1.61
#3 3 Mixed solution 5 271
#4 5 Sodium sulfate solution 3 -179
# 5 Sodium chloride solution 5 224
#6 5 Mixed solution 1 0.81
#7 10 Sodium sulfate solution 5 -1.34
#8 10 Sodium chloride solution 1 0.68
#9 10 Mixed solution 3 1.86
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A B C Level

Solution Solution type rosion cycles combination (C)
concentration

1 3 Sodium sulfate solution 1 AByy

2 3 Sodium chloride 3 ABy,
solution

3 3 Mixed solution 5 AByy

4 5 Sodium sulfate solution 3 ABy,

5 5 Sodium chloride 5 AsByy
solution

6 5 Mixed solution 1 ABy

7 10 Sodium sulfate solution 5 AByy

8 10 Sodium chloride 1 ABy
solution

9 10 Mixed solution 3 ABy,
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Chemical Molar Mass Density(g/cm?) Melting point Boiling point (°C) Solubility

formula (g/mol) (°C) (9/100 mL,
25°C)

Na,SO, 142.04 2664 884 l 1429 28.1

NaCl 58.44 217 802018 ‘ 1465 36.0
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Properties Apparent Moisture Crushing value Los Angeles Flake and

specific gravity absorption(%) (VA] Abrasion value elongated
(VA] particle
content (%)

Value 2711 ““_
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Indicators st valu

Fineness (%) 251
Initial Setting Time(min) 155
Final Setting Time(min) 23
3d 45
Flexural strength of mortar (MPa)
28d 90
3d 2.1

Compressive strength of mortar (MPa) .
28d 518
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28d

Cement-stabilized
mortar

Cement-stabilized
macadam

Flexural strength Compressive Flexural strength Compressive
(MPa) Strength (MPa) (MPa) Strength (MPa)
Mean 181 726 225 7.76
D 0048 0346 0042 0182
v (%) 267 477 187 | 234
Mean = 545 - s
D - 023 - —
CV (%) - 415 - —
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