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O | o | s OO OO
739 | 265 | 2311 | 3186 | 6,501
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o | 30 | 27 | 21 | 319 | 60
0 288 | 201 | 1663 | 2223 | 4375
12 200
24 | 17 | 139 | 185 | 365
362 | 904 | 2181 | 247 | 3604
12 150
0 | 75 | 182 | 21 | 308
13 | 385%90
339 | 913 | 2340 | 198 | 3.790
5 500
68 | 183 | 468 | 40 | 758
2215 | 751 | 124 3,090
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M3 | 150 | 2 618
6 | 385%00
. 2323 | 841 | 154 3318
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74 | 280 | 51 1.106
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13 38590 300 500 46 | 121 | 304 29 501
385*90 600 940 664 | 237 | 42 0 943
(kg) 759 | 380 | 532 | 281 | 1951
(%)" 377 | 189 | 264 | 140 | 970
(kg)? 2404 | 1074 | 1598 | 1011 | 6087
(%) 383 | 171 | 255 | 161 | 97.0
1
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VMA
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Vy + Viac (GupPs)
VMA = V. = 100 = 100 [ G ]
VEAC
P, (%)
Gsb
VMA )
2.6 (Voids Filled with Asphalt)
D (VFA) , VMA
_ VEAC _ Va
VFA = m x 100 = 100(1 VM )
V
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) (kg) Q)
10 4 232 4
13 6 413 4
20 8 645 4
25 10 929 6
40 12 929 6
50 16 1,453 9
1 KS A 5101-1 53mm, 37.5mm,
26.5mm, 19mm, 13.2mm, 9.5mm
2 100mm

150mm
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3] 24 | 45 | 46| 47| 8
49 | 50 | 51 | 52 | 53 | 54
55 | 56 | 57 | 58 | 59 | 60
61 | 62 | 63 | 64 | 65 | 66
67 | 68 | 69 | 70 | 71 | 72
B3| 7|56 7] 78
79 [ 80 | 81 | 82 | 83 | &4
85 | 86 | 87 | 88 | 89 | 90
91 | 92 [ 93 | 94 | 95 | 9

1 2 3 4 5 6
7 8 9 10 | 11 | 12
13|14 | 15 | 16 | 17 | 18
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31 | 32 | 33 | 34| 35 | 36
37 | 38 | 39 | 40 | 41 | 42
43 44 45 | 46 | 47 | 48
49 | 50 | 51 | 52 | 53 | 54
55 | 56 | 57 | 58 | 59 | 60
61 | 62 | 63 | 64 | 65 | 66
67 | 68 | 69 | 70 | 71 | 72
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79 | 80 | 81 | 82 | 83 | 84
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(€)) PRV(Percent of Rigden Voids)
. PRV BVF

(3] (Maximum Bulk Density)

L 5110
F 3501
A 5101 -

3.

(1) Rigden Voids(The Volume of the Voids in a Dry—Compacted Bed of Mineral
Dust)

4.

(1) Maximum Packing

(%)) Bulk Density Bulk
. Bulk
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(2) RV

€) : 254 () > 1016 ( ) > 1016 ( )
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%) : 0.0254

5) > Millipore No.SCWP01908 13
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(8) : 200g : 0.01g
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t = ()
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fa 28 Gfa
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v = (1.09/ )
G, =



(©)

)

9.3 BVF

€y

(2) BVF
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RV
RV= Vfbf Vf(l
RV = Rigden Voids,
Vi = Bulk ()
Vfa = ( )
RV
PRV = RV 100
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0.08
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0.08 PRV(%)
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0.08
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Vi = 0.08
Vi, =0.08 ()
PRV = 0.08
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(Bulk)

(me)

(%)
(%)

(%)

(%)
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(Rigden Voids)
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) 11045
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3

100g

16=0.2g

100%

50%

6/10mm
3%

542



35

1) : 100 40  (rpm)==10%.
100 60 (rpm)==10%
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Against Deformation

Construction and Building Materials

Kim test

(APA)

™ Marshall

Specimen
it

.

(Strength

Deformation Strength: Sp)

Road Materials and Pavement

AAPT

Design

Wheel tracking
0.9

Asphalt Pavement Analyser

Loading
Tire

PR g
NS
Asphalt mixture
(a) (b)
@ (b)
< >
< >
(D): 40 , (n: 10
: 100 ( 101.6 ), 62.54+0.5 ( 60~65 )
160 , : 30
, 130 / ( 5 /)
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y = ()

@) 3

H

4P

Sp = (MPa)
D = ()
r= ()
P = N)
y = ()
. 40

e 1 MPa 1,000kPa 10kgf/
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(Tensile Strength Ratio)
@ 7+0.5%
(Tensile Strength Ratio)
2.

(1) KS F 2337
(2) KS F 2350
(3) KS F 2364
(4) KS F 2366
(5) KS F 2367
(6) KS F 2377
(7) KS F 2382

(8) KS F 2446

[
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3.2

® 6
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@) 60 16
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4
1
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- 101.6 , 62.5
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[EEN
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P
S, = 2000——
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TSR= %100
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S, = (kPa)
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Q) < 1> Y LogLog » Y
€ ( )
©) Y
1>
C)
- 160
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_ 156~164 , 142~148
1>
(cSt, /s) ()
190 156
170 160
()
150 164
310 142
280 144
()
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€y Z

Z
() (cst, [/s) (cst, /s)

1 135 420 420.7

2 150 225 225.7

3 200 60 60.7

2 z
o loglogZ = A —Blog(273.15+1)
,Z = (cst) + 0.7
A B =2 -
t= ()
o :A=7.161, B = 2.583
(€)) A, B , <
o : log log (X =40.7) =7.161 — 2.583 log (273.15+1t)
< 2>

(cSt, /s) ()
190 156
170 160
() 150 164
310 142
280 144
() 250 148




1.
o (20)' WC-3
<
20 13
25 100.0 100.0 100.0 100.0
20 93.2 100.0 100.0 100.0
13 39.2 94.6 100.0 100.0
10 8.2 67.5 100.0 100.0
5 0.2 9.1 93.8 100.0
2.5 0 0.5 65.9 100.0
0.60 0 21.1 100.0
0.30 14.1 99.0
(%) 0.15 8.9 94.6
0.08 5.7 86.6
()] 60—80 AP-5
25 ,1/10 ) : 73
: 1.035
) 75

[
)]




2.1
( ) WC-3
< 1>20
6 7 No. 1
WC-3 25% 25% 47% 3%
25 100 100.0 100.0 100.0 100.0 100.0
20 90~100 93.2 100.0 100.0 100.0 98.3
13 7290 39.2 94.6 100.0 100.0 83.5
10 56~80 8.2 67.5 100.0 100.0 68.9
5 35—65 0.2 9.1 93.8 100.0 49.4
2.5 23~49 0 0.5 65.9 100.0 34.1
0.60 10—28 0 21.1 100.0 12.9
0.30 5~19 14.1 99.0 9.6
0.15 3~13 8.9 94.6 7.0
0.08 2—-8 5.7 86.6 5.3
2.2
1,200g 5.0% =+0.5%, +1.0%
< 2>

=+0.5%, -1.0%

4




< 2> 1
@
0 0, 0 0 0,
%) 4.0% 4.5% 5.0% 5.5% 6.0%
20 25 288 287 285 284 282
13 25 288 287 285 284 282
47 541 539 536 533 530
3 35 34 34 34 34
- 1,152 1,146 1,140 1,134 1,128
— 48 54 60 66 72
— 1,200 1,200 1,200 1,200 1,200
2.3
5.0%
< 3> 2.4439/
< 3>
+ + +
()] ()] @ (@) 2 9 )
WC-3 2,000.0 20,396.1 21,579.7 25.0 0.997 2.443
(AC 5.0%) e ’ ) R ) ) ’
100—P -5
L= b _ 100—5.0 — 9631
100 Py 100 5.0
G.. G, 2.443  1.035
Gue

~



Gum (KS F 2366)

4.0%
B 100 B 100 -
b= 100—P, P, ~ 100—4.0 , 40 2.478
“G. G, 2.631 ' 1.035
D @ ).
Py (%),
GSG
Gy
4.5%, 5.5%, 6.0%
< &
< 4>
4.0% 4.5% 5.0% 5.5% 6.0%
o ) 2.478 2.460 2.443 2.425 2.408
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< 6>
0
AP OB 4 45 5.0 55 6.0
o ) 2.339 2.343 2.339 2.339 2.336
o ) 2.478 2.460 2.443 2.425 2.408
(%) 9.04 10.19 11.30 12.42 13.54
(%) 5.63 4.77 4.26 3.63 3.01
VMA(%0) 14.67 14.95 15.56 16.05 16.55
(%) 61.63 68.13 16.05 77.40 81.81
(kPa) 3.117 3.424 3.897 4.046 3.754
25
' , VMA, < 1>
i0 10
] g
& 8
7 7
6 p——t———————— 1| & gm=tp———f=———i-—rvl
o s - o g
& —— i -
i __"‘--...______2-_% .
2 { 2
1 1 1 1
o Il i i 1] Il
4.0 45 50 5.5 60 40 45 50 55 6.0
AC(%) AC[%)
100 [
ag | ° / = —
Tl PSS N S Na——_ = 49 - -y ==
gf 70 — E“v 3
maﬂ‘y‘{‘:-'_‘--““--' Ez
50 1
40 : o =
40 45 5.0 55 60 4.0 4.5 50 5.5 6.0
AC(%%) AC(%)
< 1>

[
o




2.6
4%=-0.3%
, VMA 1> 4%=0.3%
5.3% 7> :
VMA , 5.3%
< 7>
(%) 4 4
(MPa) 4.25 4.93
(%) 65~80 74.84
VMA(%) 13 7 15.75
(%) 5.2
* VMA 20 4%4-0.3%

13%

=






1.
1) (20)
(13~2.5mm, 5mm ), ,
, , 20%
20mm, 13mm, )
75 ,
WC-3(R)
1.2 RAP
< 1> RAP
(%)
0,
%) ) (poise)
(%) (%)
6.27 - - - - 11,450
13~2.5mm : 2.5mm
= 0.42:0.58

[
W




1.3

< 2>
o )
(%) (%)
20 2.682 2.702 2.734 0.68 225
13 2.681 2.707 2.753 0.91 24.2
2.638 2.670 2.724 1.18 —
( ) ASG* : 2.75, <0.1
* Apparent specific gravity
1.4
< 3 (%)
()
13-5 5 19 13
25 100 100 100 100 100 100
20 100 100 99.7 100 100 100
13 80 100 44.6 100 100 100
10 59.6 100 2.2 78.4 100 100
5 4.6 99.8 0.1 5.9 96.1 100
25 0.6 72.8 0.1 0.7 62.8 100
0.6 0.4 211 25.9 100
0.3 0.2 7.7 18.0 100
0.15 2.5 9.3 99.0
0.08 14 3.0 93




1.5
< 4>
@ r,n]§100c (60 , poise) | (135 , cP)
80—-100 88.7 1,320 325
60—80 71.0 1,810 450
Recovered binder 26.6 11,450 844
2. Chart
Blending chart
11,450poise Y (9O
PG64-22 (2,000
poise) Y Y
20% X 80 (100- (
) ) 2,000 poise) O
a, © Y ©
1,350 poise)
1,320 poise 80-100



H opARE(EE WEUH, 24 HAR, 224 1Y A6 2E &) BEEE (poise)

100

an

a0

EHAR EHED BB (%)

40

lOp =W E(E

A
Chart

20
1>

107

10

— B m
/o
B

(a50d) SEHE (FRV0k P IBSEF0 it

10

WC-3(R)

3.1
176/



5> 20% WC—3(R)
WC=3(R) RAP20%
() () () (%)
(%) (%)

25 100 100 100
20 20 100 100
13 72 90 83.5
10 56 80 65.0
5 35 65 39.6
2.5 23 49 27.0
0.6 10 28 12.7
0.3 5 19 9.4
0.15 3 13 6.7
0.08 2 8 4.7

3.2

3.2.1

P, =0.035a+0.045b+ Xc+ F

, Py

c: 0.08

0.08

(%)

(%)

(%)

~l



X:c 11~15% 0.15

c 6~10% 0.18
c 5% 0.2
F: 0~2% 0.7~1.0 %
a b C X F Pb
73.0 22.3 4.7 0.2 0.85 5.35

3.2.2

o (100> —rP,)P, (100—7)P,
" 100(100—P,) 100 — Psb

Py :
Psb : (%)

r : 100- (%)

3.2.3 (%)

o 1007,

[
\l
o]

(%)



Pb Psb r Pnb R

4.0 6.2 80 2.7309 68.3
4.5 6.2 80 3.2375 71.9
5.0 6.2 80 3.7441 74.9
55 6.2 80 4.2507 77.3
6.0 6.2 80 4.7574 79.3

3.2.4

P 1000100—7) (100-1)F,
e (lOO_PGb) 100_'Psb

) Psm :
3.2.5
P rb,
s =100

(o]




3.2.6

Pb (%) -
4.0 45 5.0 55 6.0
(%)
Pnb (%) :
( 2.73 3.24 374 | 425 | 476
(%)
Psm (%) :
20.47 2036 | 2026 | 2015 | 20.04
(%)
Pns (%) :
76.8 76.4 760 | 756 | 75.2
(%)
100 100 100 100 100
4.0 45 | 50 | 55 | 6.0
—2R0%*. —
20 260 |27 45'3%/100 24| 24.83 | 24.70 | 24.57 | 24.44
13 250 | 46%/100:24' 23.88 | 23.75 | 23.63 | 23.50
—DJG%*, —
250 |25 46%/100 24| 2388 | 23.75 | 23.63 | 23.50
s 9.6 20.469%0.42=8.6 | 8.55 | 851 | 8.46 | 8.42
. 10.4 | 20.469%0.48=11.87 | 11.81 | 11.75 | 11.69 | 11.62
40 | 4-4*4.0/100=3.84 | 3.82 | 3.80 | 3.78 | 3.76
100 97.27 96.77 | 96.26 | 95.76 | 95.24
13
135 5
42:58
135 . 5




4.1.1

1,125
165

41.2

4.1.3

4.1.4

165
30 . 165 2
100 63
1,137g

20 ).

135 1

75
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4%=-0.3%
, VMA < 2> 4%=+0.3%
49% < 6 :
VMA : 4.9%
< 6>

(%) 4 4.9

(MPa) 3.2 4.43

(%) 65~80 74.73
VMA(%) 13 7 15.29

(%) 4.9
* VMA 20 4%=-0.3%

13%
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1. EAE42

1
() o ) (%) 7)) (%) (%)
A 30 - 2.63 0.50 1,482 17.5 1.2 -
B 19 9.03 2.61 1.02 1,626 19.0 1.4 -
5 2.87 2.59 1.12 1,580 - 1.9 ( )

2.
zREANEL FLIAL AmBAS WASs] 95t 20~30m, 5~20mE
TEste] QNS ot webd EAZaE AP TAS ALY daMs
Ao AE TAYER 25% 2A7F BRHloF Bk E 2 W 3 & Ao
AeE 257 2 dEARATe e 2RPES e Aol
2
() 30 20 10 5 2.5 1.2 0.6 0.3 0.15
A
(30~20) 100.0 | 194 | 0.7 - - - - - -
B
(20~5) 100.0 100.0 27.0 0.9 - - - - -

B2 YEAYATERY A4 EWLS 992 gkl 87 Po| EAFT

EF&S WAREA AW ¥ FHYEIWL ABYEE WIS A
ARE WHt] HF ETRL AT B AANAEL R BA AGB0~20m)
60%, 4 BA B0~5m) 40%)4 ARAEE BEHE ARE 2 + A



3 (30~5 )
() 30 20 10 5
100 19.4 0.7 -
30~20 60 11.6 0.4 -
100 100 27 0.9
20-5 40 40 10.8 0.4
100 51.6 11.2 0.4 100%
95~100 35~70 10~30 0-5
1.
- AANE A% f,, = 4.5MPa
- F22A A F(G,y) = 30mn
- &¥= . 40m, Z7)F 6%
- ZA(WR) AMHE
- 3719 A A&
2

AA71Z 7% o)t 5L E I A4A 4,29 wat DA77 AFE o]
8 5%°] W2 A(2)E 2.332 ARG

~ s = 0.37MPa(T=FE2ZAH(1997~2000 ZAFZALET}, n = 6,376)
for = fu + 2.33s = 4,5+2.33X0.37 = 5 4MPa

- WigEA=E f, = 5.4MPa

3. W/B
2 2 v gl A
sk e,

Zd3s W/BHIE 3517l $5te] W/BHIE 40, 45, 5002 3GAR



~

BEARANA ANGE FSBA A5

FEAE diFgezRE Z2AsH, 30m

e Frlay 2agel

A4l g 71Egkol

Gone 10 9 om SRS maskel AUAS somel GHSF U IS

dEE 2%

Air = 4.7%, W = 158 kg, S/a = 41.5%

o] 7|3

= JES G2BE old HPStEs
L A7 wet By A

S/a=41.5% W=158
S/a w
2.8 2.87 2'82_] 28 o 0.5=0.4% -
8 a _ (4—8)=<1.2=—4.8%
0.45—0.55
— - =— 90, —
w/B 0.55 0.45 Gop <=2
4.7 6 (4.7-6)><0.75=—1.0% (4.7-6)=<3=-3.9%
—2.5% —8.7%
S/a=41.5-2.6 39% W=158(1-0.087)=144
3.
ol o = . 144
- SEIAF 1 O= =320k
AsHA © QA - 320
- 2¥A Y AdL&H V= 15— 1021
- F7)% : 1000%6.0% =601

- ZA9 ARLF : a=1000—(144+102+60) =694 [
- ZAZAe AL : s=694%0.39 =271
- SRZ A 0 §=271%2.59 = 702kg



- SHAT - 320

O

[e]

Vo~ s0m = (694 —271) > 0.6 = 254
Vi~ yom = (694 —271) = 0.4 = 169 [

F 1 Gyy—gom = 254 % 2.63 = 668kg
F i G gom = 169 % 2.61 = 441kg

03 _ 1 96kg (B4R AZALS] Z2HZE AFR)

100
o o] . , 0.007 . .- o
- ST ABATF - 320><W_0-0224k9 (Z3A| AzALY] FHZE A
4.
4.1 1
- 304
(kg/ ) @ )
Gmax W/B S/a
) ) (%) (%) (%)
20~5 | 30~20
40+ 6.0+
30 15 45 15 39 144 320 702 441 668 0.96 0022
40+ 6.0+ .
30¢ 15 | 45 15| 39 | 43 9.6 21.1 132 | 200 | 86.4 672
) * ( 3, 100 )
- Agas
<8 : 32mm, F7)F : 5.0%
ZAYEY vt 7| = AlFol AT AS AGEHEE IS HYLS S
- R A ALY
S/a=39% W=144 =0.007%
S/a w
6 5 - (3:6)x3 3% Gxg'O()7:().0084%
39% W=144(1—-0.03)=140 =0.0084%




4.2 2
- A e FUE PHoR AR geFozRE WA 5002 ANT Are
et 2,

(kg/ ) o )
Grmax w/B S/a
) ) | O | O (%)
20~5 | 30~20
40+ 6.0+
30 15 45 15 39 140 311 708 447 675 0.93 0026
40+ 6.0+ » o«
302 15 45 15 39 4.2 9.3 21.2 13.4 20.2 84.0 784
) * ( : 3, 100 )
- Agan
£S2X : 33mm, F7|H : 6.2%
Algol Age rEA7|=A FAA 125 A
5. W/B_fgs
51 W/B = 45%
52 W/B = 40%

- EAFANY] 4525 71202 5% FAd wEt FZAL 1% TA
- ZEAE& S/a 1% Fao wet G4 1ke A
- W/B = 40%, S/a = 38%, W=139kg

5.2.1
- . 139 .
— %%QQXH%% c CO= m: 348kg
_ i 348
- 2EA AHEA 1 Vo= o=1101

- 271 : 1000%6.0% =601

Ao ARLA : a=1000—(139+110+60) =691

ZA o LA : s=691%0.38=2631

AAZAH 1 5=263x%2.59 =681kg

& F2ZA A ANER 1 Vo som = (691 —263) % 0.6 = 2571

|
U AU o 1



- B& F2EA BY HAEE Vi y0m = (691 —263)x0.4=1721
- GHEEFSEA AY & Goo~s0m = 257> 2.63 = 676kg
- SR EF2IZAY BY F : Gr_gm = 172%2.61 = 449kg
0.:
- A= 348><ﬁ=1.04kg
- 0.0084
- DT | AFATF ; 348 % 1053 =0.0292kg
522 1
- 3040
(kg/ ) o )
Gmax W/B S/a
()| () | W | W | @
20~5 30~20
40+ 6.0 .
30 15 40 15 38 139 348 681 449 676 1.04 0029
40+ 6.0+ "
302 15 40 15 38 4.2 10.4 20.4 13.5 20.3 93.8 876
)* ( : 3, 100 )

- Ad4dx
S E : 30mm, TV : 6.5%
SRHE ot SHZ 9 3UFE 4o FAA 128 AEE

5.3 W/B = 50%
- 22PN 4525 712 R 5% 7t wEt FEAE 1% ST
- ZEA& S/a 1% F7te] wet G4 1k F7}
- W/B = 50%, S/a = 40%, W=141kg

5.3.1
_ _ 141
- SARAF  O= =282y
0.50
_ 282
- 2RA AR Vo= =901
—- 3718 1 1000%6.0% =601
- ZA o] ALH 1 a=1000— (141 +90+60) =709

- ZAZA 9 HAUEF : s=709%0.40=2841



— SR IAG 5= 284%2.59 = T36kg
- B F2EA A AREE 1 Vi gom = (709—284) % 0.6 = 255 1
- 25 F2EZA B HAEF 1V, = (709 —284)x0.4=1701
- AR FZEIA AY F 1 Gy zom =255%2.63=0671kg
- OB AFOTIA BY OF 1 Gi oy = 170 % 2.61 = dddkg
- G RAF 1 282X = .85k
- SF7IAFATF - 282 0'108084,0_02%9
53.2 1
— AAtE degFo 2 BE vz e 3042 A A= oS w9} 7o)
(kg/ ) @ )
Gmax W/B S/a
) ) (%) (%) (%)
20~5 30~20
30 40115 50 G'Ofs 40 | 141 | 282 736 | 444 | 671 | 085 | oo
30¢ 40i15 50 6'0T5 40 | 42 | 85 221 | 133 | 201 | 76.1° | T
)* ( 3, 100 )
- AgZAda
S I ;. 40m, EF7)F : 9.1%
EXE 5t F7|HE A AYSFRLER iR EAYS AAG
715l tiste F71 QYA HIUMFT 25t A 2vj =2 F
- X2 A
=0.0083%
6 9.1 600083 _, 0055%
9.1
=0.0055%
533 2
- A 1jA e} T HHoR ALEH GYFOZHE wijXFF 30LE AL A=
o33z,



(kg/ ) @ )
Gimax wW/B Sla
) ) (%) (%) (%)
20~5 30~20
30 | 40* s0 | 80* 40 | 141 | 282 736 444 | 671 | 085 0016
15 15
300 40+ s0 | %9F | 40| 42 | 85 221 | 133 | 201 | 761" | 465
15 15
)* ( , 100 )
kL
S X ;. 33mm, F7|H : 6.4%
AZel AP FEHW/ A FAA 12 A
6.
6.1
(kg/ )
W/B S/a 28
0,
20~5 | 30~20 = %) (MPa)
50 40 | 141 | 282 736 444 671 0.85 | 0.016 33 6.4 4.8
45 39 | 140 | 311 708 447 675 0.93 | 0.026 33 6.2 5.3
40 38 | 139 | 348 681 447 676 1.04 | 0.029 30 6.5 6.2
6.3
EquationY = 2.82* X -0.86
R-squared = 0.99
6.0 |—
o
a 57—
=
=
jo)]
o
_g 54 —
w
=
5
@ 51 |—
[
48 |—
1. ) } ) 2.5
45 | | | | | |




6.2

B

fos=A+B( W) 5.4 = 2.82% X— (.86

X= 222
W/ B=45%

6.3
FEAAEY AATIE

YPEE WERE B2 4192 dojgout
TPRAEL $H7) SQAUIA AN Ex AYATA =EHE BaERA
® AY #4300 Wt AF B-FAAE 4502

AR start.
(kg/ ) @/ )
Gimax W/B Sla
()| €)Y || @) | ()
20~5 | 39~
30 | 4% a5 | 00% 39 | 140 | 311 708 447 675 0.93 06
15 15

1. 1m’ )
1.1
1.1.1

& 0,709 gh& gt
1.1.2
- dFZEA &4 = (FHF2ZAEL4)<(1.37-0.133FM)

= 0.70%(1,37-0.133><2_.87)
= 0.692

1.1.3 A A% 2A

- KS F 25059 93 3 s#2=A EHE&42
A ALt




L'
B AS FHARZIA MY A 17482><(1+ foo) 1,489kg/m?
BAZA B ZHARIZSA Y A . 1626X(1+%)*1,643k9/m3

- FAYE ZA o saAREZIAlY T A
Bomn H2ZA GAE&HFHE) < 0.6 + (19m F2ZA GHEHFH) X 0.4
ZAe] B9 eAFeF = 1,489 X 0.6 + 1,643 X 0.4 = 1,551kg/m’

- _ ZAYE1ntd ASHEFET A G F
- eeEIEAEA - KS F2505 o] 13t # oA o] e &4 =

FZ39E 1mof AAEEE F2ZA D9 = 0.692X1551 = 1,073kg/m’

- 2 A 7 4.5 B A AR 22 ENAN F2A AdAe 30me go= AR

2. WAyl
2.1 7153 A7 (W/B=45%)
- Y95 W = 135kg

=4
- FARTAFF : C= =300k
B} i 300
- 2¥AY AdL&d : V= 315:951
- Z71ZF : 1000%6.0% =601
- F2ZAFF  1.1.30 25 ¥ 1,073kg
- SR F2ITA AY F 1 Gy zom = 1,073 % 0.6 = 644kg
- GOREF2TA BY F ¢ Gi_yom = 1,073%0.4 = 429kg
} 644 429
- goE A7 AA &F = 4 == =
FARE=SA AA &4 1 Vg 563 " 261 409 1
- G/ EZA €73 : Ve=1000— (135+95+60+409) =301 1
- R ZAHE : §=1301%2.59="780¢g
_ A 300><—ng 0.90kg
0.003

Top = 0-009kg



— WA A4HE0Y

(ka/ ) @ )
Grnax wW/B
)| (seo) (%) (%)
) 20~5 | 30~20
6.0+
30 | 2045 | 45 To | 069 | 135 | 300 | 780 | 429 | 644 | 09 | Qo
6.0+ R R
302 205 | 45 e 41 | 90 | 234 | 129 | 193 | 810" | 270
) * ( 3, 00 )
- Ad A3
AS}IE : 11.53sec, B7|F : 4.4%C0.2 ERHZlo ngg
- R A
W = 135 = 0.003%
W
20 11.53 me =—2.1kg -
6 43 4470 5= s0% %= 0.005%
135-(2.1+135x0.04) 130 = 0.005%
- 1% (=) 25% (T)
. 10 () 25 (F)
- A 28f %]
- A 1jA e} I HHOo R ALEH DdFOEHE X FF 30LE A4 A=
oS3 2,
(kg/ ) o )
)| (seo) (%) (%)
( ) 20~5 30~20
6.0+
30 | 2025 | 45 Tg | 069 | 130| 289 | 800 | 420 | 644 | 09 0014
6.0+ R )
30 20+5 | 45 e 39| 87 | 242 | 129 | 193 | 810 20
B ( 3, 100 )




e

o= : 18.28sec, F7IF 1 5.9%2A XS WEHst FAA 125 AAE

3. W/B_fgg
3.1 W/B=45%

3.2 W/B=40%

W/B 24| wtE Er vigdEAo] glonz o W wiXF A4

S W = 130kg

- G AFAE . CO= &: 325kg
0.40
_ _ 325
- AN AYEH Vo= 25— 1031
¢ 315
- Z71%F  1000%6.0% =601
- FoETAYY 1 1.1.302HE 1,073ke
- GREFoTAY A9 F 1 Gy ym = 1,073%0.6 = 644kg
- %‘?’]‘?‘T}_\‘%‘%%Zﬂ B_Q] 00]: . G5N20mm :17073><04:429kg
. . , 644 . 429
- R EA AA 8H L Ve =5 gt g T 4091
— TREA 43 Vg=1000— (130 + 103+ 60 +409) = 298 [
- SR 1 §=298x2.50 = 772kg
- EHRRAF 1 325 % L= L0kg
- aegA A ¢ s25x 200 0016k
— Hi A F A4LHE0Y
(kg/ ) @ )
Grmax W/B
()| ey | ® | )
) 20~5 | 30~20
30 20+5 40 6.0?5 0.69 130 325 772 429 644 1.0 0016
6.0+ " +
302 205 40 15 3.9 9.8 23.2 12.9 19.3 90.0 480
) * ( : 3, 100 )



A4 A

Ast= @ 21.4sec, 371 1 52902 BRI EFstY FAA 1= A

3.3 W/B=50%

W/B 23 w2 dx wjgEAe] gens o 9 WA At

W95 W = 130kg
_ _ 130
SABRAF = 5= 260k

24 ddig4 Ve

260

= 000315 <1000 3!

— 718 1 1000%6.0% =601
- FoTAYF 1 113025 1,073kg
~ TR AFOTA AQ] F 1 (G gom = 1.073% 0.6 = 64dkg
- SoE T oI BOl OF 1 (i, = 1,073 0.4 = 429kg
- 644 429
- goHiITA AA L7 = == 4 =ed
L‘l’]‘r"L_E H 7"" [e] ‘:1 VG 263+ 2.61 4091
~ SYRIA & 1 Vy=1000— (130 + 83+ 60 +409) = 318 [
~ BRI ATF : 5=318%2.59 = 824kg
_ YA 260x%:0.8k9
=4
- AT QAT ¢ 260x 200 0,013k
— v x| gF AAH3040)
(kg/ ) @ )
Gonax w/B
)| (seo) | () (%)
) 20~5 | 30~20
30 | 2025 | 50 6'0T5 0.69 | 130 | 260 824 | 429 | 644 | 08 0013
6.0+ R R
302 20+5 | 50 5 39 | 78 247 | 129 | 193 | 720 200
) * ( : 3, 100 )

A4 23

Ast= 1 23.3sec, 71T 1 5.7%LE FEYO EESA FAA 1= A}



4. w4
4.1 ZzE W3 9 A=A

o/ )
W/B 28
sec %
20~5 | 30~20 (sec) ) (MP2a)
50 130 260 824 429 644 0.8 0013 23.3 5.7 4.7
45 130 289 800 429 644 0.9 0014 18.28 5.9 5.4
40 130 325 772 429 644 1.0 0016 21.35 52 6.1
4.2
6.3
Equation = 76 *X-077
R-squared = 0.99
6.0 [—
=
o 57 —
=
=
2
L 54—
w2
=
=
D 51 |—
[
4.8 —
1.9
| | | | | | |
4.5 | | | | | | |
50 45 40
wW/C
B .
fos=A+B( W) 54 =2.76xX—0.77 X=224
W/ B=44%
4.3

- FAREAYES AAVIE FAEE UEHste =-2FAEIL 4392 Lo,
| 3 Ee ANIEAC kEHe ZIYUEY
)2 45%01 B2 FHF F-ZFAMI= 4492



(ka/ )
Gmax W/B
) (sec) (%) (%)
20~5 | 30~20
30 2045 6 43 130 302 789 429 644 0.91 0.015
( 3.4.4 ) 20%
5
®) o/ ) ka/ ) ka/ ) o/ )
43 150 350 280 70
43 159 370 300 70
6
) o ) @) @)
A 30 6.32 2.63 1.25 17.9 -
B 20 6.62 2.66 1.23 18.8 -
5 2.41 2.57 1.25 - ( )

B(20-5 ) 20%

A(30-20 ) 80%,



3. W/B
AzujgolA AAE W/BHIE Tal7] skl W/BHIE 40, 45, 5008 3=
s,

4' b

ZdtolojA] ZIAES TsFI ZFA Lo digt diFFgel did AldZIUb
ooz B X F 4.4 AAE IS AL
Air = 4.7%, W = 158 kg, S/a = 41.5%

5

g HBA, £YT, FNF Fo| J|ERANEY G2EE ol HPHES
o

ZAYE BEAFAMAA AL e BA7IE wet B A

o
¥

S/a=41.5% W=158
S/a w
2.8 2.41 2‘4{)_12 8 0.5 =— 1.95% -
8 4 - (4-8)><1.2=-4.8%
0.45—0.55
[ =—90, —
w/B 0.55 0.45 o <l=2%
4.7 6 (4.7-6)><0.75=—0.9% (4.7—-6)>*3=-3.9%
—2.5% —8.7%
S/a=41.5-4.85 37% W=158(1-0.087)=144
6.
ol o= _ 144
- %H@@'XH%]: . B(C+FA):E: 320kg

- AW ET 320X0,8=256kg

- Zg oo A= 1 320%X0,.2=64kg
- A3A Aged : V= ;51(1+%:82+30:112l
- F71%F : 1000%6.0% =601
- I APLA : a=1000— (144 +112+60) = 684
- ZAZAQ e AYLF : s=684%0.37=2531




- A=A ¢ §=253%2.57 =650kg
- B F2EA A AL 1 Vi gom = (685—253) % 0.8 =346 [
- 25 F2ZA B HAAEF 1V, = (685 —253)%0.2 =286
- AR FZEA AY F 1 Gy zom = 346 %2.63 = 910kg
~ UYEAEZOTR BY % Gh g = 86X 2.66 = 229kg
0.5 _ . - -
- SAGRAY 1 320 % 1= 0.96kg (EHA ARAY FHZ )
o] 1 ot = , 0.018 _ .
- GHF7IAFAF - 320><Wf0-058kg (Z3HA A=A FH3E AR
1.
7.1 1
- 302
(kg/ ) o )
Gmax W/B S/a
) (@) (%) (%) (%)
20~5 | 30~20
40+ 6.0+
30 15 45 15 37 | 144 256 64 651 229 910 0.96 0068
40+ 6.0+ * «
308 15 45 15 37 4.3 7.7 1.9 19.5 6.9 27.3 86.4 1728
)* ( 3, 100 )
- AYZET
S X : 37mm, F7|F : 7.9%
ZIES WA= 4 AN A= HdddE
— u R R AL
S/a=37% w=144 =0.018%
S/a W
6 7.9 (7'717 6) =x0.75=1.3 (7'717 0 3=5.1% 6 XSO;ZOB =0.013%
S/a=37+1.3 38% W=144(1:0'051)=15 =0.013%
7.2 2
- A 1jA e}t FET HHOE ALE DHFOE2HE wix|FF 30LE AL A=
oS3 2,

N
[



(kg/ ) @ )
Ginax W/B Sla
) ) (%) (%) (%)
20~5 30~20
30 | 0% | 45 [0 | 35 | 151 | 268 67 657 | 222 | 877 10 | oom
15 15
40+ 6.0+ R .
302 5| 45 15| 38 | 45| 80 2.0 197 | 67 | 263 | 906 | 1309
)* ( : 3 , 100 )
A A3
S™Z : 36m, Z7|F : 6.2%
Algol s HFAVZA FAA 125 A ZE
W/B-fs
8.1 W/B = 45%
8.2 W/B = 40%
- o] dA et FAS WHo 2 AFujR| A A
(kg/ ) @ )
Gmax w/B S/a
) ) (%) (%) (%)
20~5 30~20
30 | 9% | 40 [0 | 36 | 150 | 300 75 610 | 225 | ss8 11 0049
15 15
302 40 1 40 |80 | 36 | 45 | 90 2.3 183 | 67 | 267 | 1013 | 1463
15 15
) * ( 3, 100 )
8.3 W/B = 50%

- gre] oAt BAT PHO R APHA YA



(ka/ ) o )
Gmax W/B S/a
()| ) || W (%)
20~5 | 30~20
40+ 6.0+
30 50 38 152 243 61 666 225 890 0.9 0040
15 1.5
302 40+ 50 6.0x 38 4.6 7.3 1.8 20.0 6.8 26.7 82.1" 1186
15 1.5
) * ( 3, 100 )
9.
9.1
(ka/ )
w/B S/a 28
20~5 | 30~20 ) SOR NV
50 38 152 243 61 666 225 890 0.9 0040 a2 6.5 4.2
45 37 151 268 67 639 225 891 1.0 0044 6 6.2 4.7
40 36 150 300 75 610 225 888 1.1 0049 30 59 5.6
6.0 Equation = 82 X -1.48
R-squared =
57 —
© 5.4 [—
o
=
E 51—
—
L
& a8 |—
= L J
=
5 45—
[
4.2 —
39 | — C+FA/MNV
1.9 2 2.1 22 2.3 2.4 2.5
| | | | | | |
36 | | | | | | |
50 45 40
W/C+FA
= A+ B( B) 5.4=2.82%x X—1.48=2.44
f?8 - W’, J. — Z. <. . — 4.
W/ B=41%
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F2 2 BJAFH(0]5F DCPT)L 8kgo] dime] 57 31F0] wAES £l Soj7
A3 T JAH(C]St PR © mm/blow)S SHsk= HHOR, DCPT AR E49]
i 71 Sl ARg-g
2.
HIAIF7]E DCPTE} F2m, o] AHl= RAES oy s SHsk=t
[ DollA HizHie} Zro] =7 ARFEEI} sHEFE, 12l
HE BEES AR 249§ E AlYstale
= AdUal ol wE FA1S WRgch
AR HE
5

sle] Agts)

ANAZY) glel e BET 1 o)

54 2

ARgRITE DCPT= (1¥
ST ol Al BEoR U 4 ek, o]
ol & W=

W AEold A ghEe] Hom,
D AHREe A fxoz
T3 A BRA] SRR 714 $2oli 8kge] HH,
o7 A\ 16mm, Zo] 575mme| AR ZE, o|gA| sREOR o]Ref i}
@ SPRREe sl mRdk A ot FAFS TN BlFE S 16mm, 2o
1000mm®] SFEEEC 1 Wo] H TUSH= E oY T HEOE Lpiold
@3 129 go] AE 20mme] 60° Feh= wo ek
S 70w wEE wo} glom, SHEES def
o] ZelA 9irk

SERERS
A= SHREZE 1000mm HTth=
25to] 220] AMLSH tmm THYIR L



T8/ AFE ol¢fe] 54
@ DCPT 2% &

@ DCPT &2

@ DCPT A& 2 (a9 1.3
@ DATA 7|22 <& 1.1

i

ARl Wagh Al chewt ek

@© 8kg ML FA 2 A= 0.01kg o]tk
@ slm e Agdets AA s AR 2ol do] @F #AE tmmolt,
@ T o & 4= 60°9 A} A= 1°0]t},
@ 2 A9 27H2 200mme] 2} A= 0.25mmo] T},
rﬂ;— 70|
AR -
=y kg
575mm ) SRE
sves—| |
= — X< 1Bmm sllE =
1000mm
""—-.:Tf:’q
E FRr = .o
< 1>



-

N AIS 20mm

AE M

DCPT

< 3> (extraction jack)



R | kg

UA|

Mt ZES EfaL

°

mm/blow

>

>A_o
-,

H

AT

S o] A5 st U7k Ao uho]

[¢)

1

L

4
oK
N

10
b w271 "oy

0]

o}

=

o

ZE]—
.

3t

of W Hand wAE AA

Mﬁ

S,
Zlo] adgolrt, A A2t £ Foll= K

°

A HEEA]L A=

b))

1
R

B

4r



st} she Ao AuE A T 2o AR WK BAL T F £FA

LN

(2) sie] Ahgust

ul7 AHEE S shzstel DOPIZE Set o] glE
ARRE Sheto] Szt B gk WA B &2 ol 3 S Wolmath, $2] o

wuA AAE 2 & 715A dlin S4 Sl mE WA VI

WA =4 15 Al 77 200mm o} F 77 1000mE 7R 4= U= 900mm

ofsi7A] 7|E3tt), WAl 900mmE Hi= -5 ZAFolA DCPT A|A Al DCPT 7]

(4) 71%0] oR(EAAE)

A&E $4 314 53] o4 WUHF PREYO] 2mm/blowd] 9 &2 A|@%EZ DCPT7F
O 2 7oA AR HESFE7A] 48 ATl Tommol ol Y= A5 Alda

=3 9 #X|A 300mm oA A|FS THA] sty

ulit} MR

(5) DCPT Al&

DCPT Algo| M&F% Euial L, Wieoz AZ|2 Mol Y] Wil A& F (extraction

jack)& o]-8-5le] DCPTE Hohdich, vkl m =0 = Bohf= ¢ 27} Flojd f-27} Qlrt.

o 9

9]



(6) ol 7=

3] 715

of w&

I
oK
T
o

he® gt T

9

o] g4 hel] 7]9)

84

.
.

A

I 0] A5t o A7t e vl &

K<

@D 8kg

i

9|

tet.

S

Aol - Fa

L
R

8171

=

bes st

3|

A= A

R

(¢

= O

7k

\QO

R2Eo] &l

3t

o]
=

oK

e}

ol

&
s

0]
H
9]

ZHE 900mm Zo|7HA] BAPAA,

-
it

@ 9l AYe FRRETL A

o] npiy
29| npu

o]
1=}

Fell ¢

%8 A

o Al

s

Hog
o 4% PRZo] ol PR ZA] b 5= Sick, wpl A

A

st

ol

A

y 4 1 B
2

ol PR ghe

1l kA 2

A9, v Y2 Foz vy

9

=
T

A

b, 2] 37k Felx AL ohw st

shols

el
ofof g},

&

3

o4 o] o

wk

o]

ol
of

—_
o

ol
o

G
ol
_Z_O

Xo
)
W

HJ

|
=l

o

mr

o
wl#.mo

ol
o

Bl
i

mO

A WAY 7

3%

© EaAkel 7tel7le 4%kl e

2 7|53,

24A17F ol

o 1 =
=35









B
ofl

F4 AR mrEgel Bymet mofo) Ax2e S| AT Aulw
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(Tilting Mixer)

E



160

(Transverse Contraction Joint)

(Horizontal Joint)

(Transverse Joint)

(Hot—Mix Asphalt Mixture)

(Hot Storage Silo)

(Entrapped Air)

35
27

12



(Reduced Subgrade Strength Method)

(Water—reducing Admixture)

(Strength)

(Stiffness, Rigidity)

1000

(Turbo Mixer)

(Open Graded)
20%

(Open Graded Asphalt Concrete)
2.5 5~20%

) (Modified Asphalt)



(toughnesstenacity) ,

. (Gap) (Gap Grade Asphalt)
25 ~0.6
10% ,
. (Rough Finishing)
. (Mold Form)
( ) 7
. (Dry Density)
. (Drying Shrinkage)

. (Inspection)

5 —0.6



(Apparent Density)

(Bulk volume)
= @/( @ -
@)

(Apparent Specific Gravity)

(Bulk volume)

. 1 , =
) - @)
(Binder)
(Lap Jaoint)
0.9mm

(Blast—furnace Slag)

(Ground Granulated Blast—furnace Slag)

@/



1 (Blast—fumace Slag Power Type )
8,000~10,000 /g

2 (Blast—furnace Slag Power Type )
6,000~8,000 /g

3 (Blast—furnace Slag Power Type )
4,000~6,000 /g

(Type of Blast—furnace Slag Power)
1,2,3

(Portland Blast—furnace Slag Cement)
¢ ) ( 30%)

(Rubber Asphalt)

(styrene butadiene) ( ), , (
(chloroprene) , (styrene isoprene)
3~15%
(Superplasticizer)
)

(Air—entraining and High Range Water—reducing Admixture)



D60

(Coefficient of Curvature)
30%

(Aggregate)

(VMA, Void in the Mineral Aggregate)

(Interlocking)

(Segregation)

(Solid Volume Percentage of Aggregate)

D30

D10



Aggregate)

100~110

80 , 40

100

(Effective Absorption Ratio of Aggregate)

(Grading of Aggregate)

(Density in Oven—dry Condition of Aggregate)

(Absolute Dry Condition of Aggregate, Oven—dry Condition of

(Fineness Modulus of Aggregate)

, 20

90%

Aggregate)

,10 ,5 ,25 ,12 ,06 , 03 , 0.15 10 1

(Maximum Size of Aggregate)

( ) (Density in Saturated Surface—dry Condition of

(Saturated and Surface—dry Condition of Aggregate)

(Surface Water Content Ratio of Aggregate)



(Water Content Ratio of Aggregate)

(Absorption Ratio of Aggregate)

(Air Void)

(Air Content)

(Air—entraining and Water—reducing Admixture)

(Air—entraining Admixture)

(Air—entraining Concrete)

(Specimen)

(Senviceability)



(PG, Performance Grade)

. PG 64-22 ,

, =22

(Excessive Deformation)
¢ )

(mm)

(Agitator)

(Traffic Capacity)

(Traffic Load)

(Driving Wheel)

(Restraint Stress)

KS F 2389



(RAP Asphalt)

(IRI, International Roughness Index)

(Coarse Aggregate)
2 - 5 H
5

(Maximum Size of Coarse Aggregate)
90%

(Coarse Aggregate Maximum Size)
W%

(Coefficient of Uniformity)

60% D60 D10
(Cracking Ratio)
¢ ) (m2) +
(m x 0.3m)
(Crack Resistance)
(Grooving)
¢ )



(Accelerating Agent)

(Standard Mortar)

(Base)

()

(Spacing Factor)

, ASTM C 457



(Durability)
(Resistance to Freezing and Thawing)

(Abrasion Resistance)

(Angle of Internal Friction)

(Sulfate Resisting Portland Cement)

(Surface)



(Subgrade)
1.0m ,

CBR
(CBR)

(Limited Subgrade Frost Penetration Method)

(Soil—support Factor)

(Road Bed Filled up Ground)

CBR,



Concrete)

(Compaction)

(Compaction)

(Compactibility)

96%

(

(Compaction Density)

(Compaction Temperature)

-

(Bulk Specific Gravity of Compacted Asphalt

- )><100



(Multi Layer System)

(Multi Layer Elastic Theory)

(Short—term Aging)

(Single Sized Aggregate)

(Unit Binder Weight)

1 ( ,

(Quantity of Material per Unit Volume of Concrete)
1Im=

7 ’ 7

(Unit Weight of Cement)

(Unit Volume of Coarse Aggregate)

o
4
flo
M
2
ofo
2

(Single Axle)



(Overlay)

0

(Freezing and Thawing)

(Freezing and Thawing Test)

(Frost Action)

(Freezing Index)

0

(Anti—frost Layer)

(PR : mmv/blow)

(Dynamic Stability)

30cm



42
(cycle/mm)

(Kinematic Viscosity)

(Dynamic Modulus)

(Drier, Dryer)

(Drop Hammer, Ram, Monkey)

(Isotropy)

(Coefficient of Layer Equivalency)

Number : SN)

(Cutting Area)

1mm

(cst,

/s) ,

(IE*D)

(Structural



/

(Leveling Course)

(Lining)
(Ready—mixed Concrete)
(Laitance)

(Road Stabilizer)



. (Lean Concrete)

140~230kg/
5MPa

. (Wearing Course)



2~4cm

(Finishing)

(Marshall Stability Test)

Marshall
63.5

(Mass Concrete)

(Mastic Asphalt Mixture)

(Stone Filled Drain Dummy Ditch)

(Macadam Roller)
2 1 2 3

101.6



No.

(Sand)

4 1

(Mortar)

(JCP)

20 ) :

(Plain Concrete)

(Conventional Concrete)

(Water—binder Ratio, Water Cementitious Material Ratio)



(  :WB)

(Hydraulic Filling)

- (Water Cement Ratio)

(Skid Resistance)

(Mixer)

(Density)

(Dense Gradation)

Fuller

0.15mm

5 (No. 4)~0.6 (No. 30)



(Dense Grade Asphalt Pavement)
8 35-50%

(Dense—Graded Asphalt Mixture)
2.5 (No.8)

@

(Vibrator)

(Stripping)

(Thin—film Heating)

(Consistency)

35~50%



(Waterproof Membrane)

(Drainage)

(Batch)

(Batch Mixer)

1 C )

(Batch Plant)
1

(Mix)

(Required Average Concrete Strength)

28 ( : fer)

(Mix Design)

28



( ), :
4%=0.3%,
5%=£0.3%

. (White Portland Cement)
. (Backup Material)

. (Bag Filter)

. (Bucket Elevator)

. (Clearing and Gruffing)

. (Bulk Cement)

. (Deformation Strength)

(Deformation Strength: SD)

(Resistance Against Deformation)

P)

)



(Deformation Strength Test)

, 100 , 62.5

(Shift Factor)

(Conversion Factor)

(Maodification Function)
. Shift function

(Subbase)

(Normal Portland Cement)
( )1 7

(Normal Aggregate)

(Tandem Axle (Double Axle))
; 2

60

30



1.3m )

(Complex Modulus)

(Composite Reaction Modulus)

(Unbalanced Depression)

(Crushed Fine Aggregate)

(Crushed Sand)
2.0~2.5mm 7511m

(Release Agent)

(Fineness)

( /9

(Impervious)

E*

(fineness)



(Impermeable Layer, Impervious Layer)
10—6cm/sec

(BB, Black Base)

( ) (Blade)

(Blow Up)

(Bleeding)

(Blistering)



(Non—destructive Density Gauge)

(Specific Surface)

(Lean Mix)

(User Charge)

(Silo)

(Sprinkle Curing)

lor



(Triaxial Axle)
3

(Relative Strength Index)
AASHTO (SN)

(producer’s risk factor)
(lot)

(Life Cycle Cost)

(Life Cycle Cost Analysis)
LCCA

(Level of Service)

(Hot—weather Concrete)



30

CBR (Design CBR)
CBR
CBR

(Design Strength)
28

(Standard Design Volume)

(Design Life)

(Design Penetration)

(Embankment Height)



(Plasticity)

(Preformed Joint Sealant)

(Fine Aggregate)

0.075~0.25mm

s 5cm

45~65%

25 0.6

5mm

, 0.6



50~65%,

6—~8%, 7.5~9.5%

200

4 3
. (Cellulose Fiber)

(Bleeding)

. (Hydrated Lime)
. (Plastic Materials)
. SN

AASHTO MONO GRAPH

(MPa)

65—~80%,

SN

SMA



(Crushed Stone)

(SMA, Stone Mastic Asphalt Mixture)
, (Cellulose Fiber) ,

(Interlocking)
(Granular Aggregate Base)
(Hydraulicity)
(Hydraulic Cement)
(Watertightness)
CBR
) , 4 CBR

(Contraction Crack, Shrinkage Crack)



30

60 48

(Heat of Hydration)

(recycled aggregate)

(Screed)

(Screed Plate)

(%)

60



(Skip)

¢ )

(Stabilizer)

(Spacer)

(Spalling)

(Spreader)

(Slag)

(Slab)

(Slump)

100mm,

200mm,

300mm

25



(Wet Condition)

(Maisture Curing)

(Construction Joint)

(Cement Stabilization)

(Cement Stabilized Filter Base)

(Cement Concrete Pavement)

(specified mix)



(Specification)

(Test Mortar)

(Ductility)



KS M 2201(

(Sealant)

(Silica)
(SiO2)

(Silica Cement)

(Solid Volume Percentage)

(Decantation Test)
No.200



(Asphalt)
2 (Cs=)
(Straight
Asphalt) ,
. , (Asphalt) -
(Asphalt Bnder) =, = (Asphalt Cenrert) =, « Bnde) =, “ (Bitunen) ~
(Bituminous Material)

2

(Asphalt Paver)



(
(

(Asphalt Content)

(Asphalt Mixture)

(Steering Wheel)

(Stability)

)

) (Stability)

stability soundness



(Alumina)
Al203
- (Alkali Aggregate Reaction)
. (pop—out)
(Consolidation)

(Compressive Strength)



25

(Curing)

(Edger)

(Out Break)

(Bitumen)

(Bitumen) ,

(CRCP)

(Annual Average Daily Traffic)

0.6 — 0.8%

)



(Softening Point)

(Thermal Expansion Coefficient)

(Rotary Kiln)

(Deterioration)

(Permanent Deformation)

(Auger)

(Autoclave)



(Temperature—controlled Curing)

(Complete Protection Method)

(Bumpy Road)

(Service Water)

(Melted Slag)

(Truck Cycle)

(Workability)

(Wandering) (Wandering)



(Perforated Drain Pipe)

(Emulsified Asphalt)

MS , ASTM D977 HFMS

(Effective Grain Size)

10%

(Absorption Ratio)

(Wheel Load)

(Melting of Snow)

(TMD, Theoretical Maximum Density)

(Deformed Bar)

(Tensile Strength Ratio)

, SS

KS M 2203

, KS F 2366



( 7%) 60
24

(Tensile Stress)

(Hash Point)

(Normal—weight Concrete)

2,300kg/m=

(Surge Bin)

(Unconfined Conpression Strength)

( ) (Impeller Breaker, Impact Crusher)

(Gradation)

(Mechanical Analysis)

75mm ,

(Grain Size Distribution)



(Gravel)

(Autogenous Shrinkage)

(Fine Aggregate)

10 , 5

5 0.08

25

, 0.08

0.08



(Fine Aggregate Ratio)

(Retained Deformation Strength)

(Retained Stability)

48
. (Scrap Value)
(Residualvalue, )
y (Age)
) ’ Ll ’
)
( )

60 48

30

(Serviceable Life)



(Low Heat Portland Cement)

(Low Temperature Cracking)
1-3m

(Absolute Dry State)

(Absolute Volume)

(Joint)

(Boundary Part)



5mm

(Grounding Cutting)

(Ground Contact Area)

(BOF Slag; Basic Oxygen Furnace Slag)
(EAF Slag; Electric Arc Furnace Slag)

(High—early—strength Portland Cement)

28
(Coarse Aggregate)

5mm

(Erection Bar)

25 20~35%



(Fineness Modulus)

0.15mm

2

100

(Final Set)

(Final Setting Time)

(Vertical Grade)

(Jaw Crusher)

jaw plate \

(Joint)

(Joint Spacing)

(Joint Filler)

80, 40, 20, 10, 5, 2.5, 1.2, 0.6, 0.3,



(Intermediate Course)

’

. MC-1 WC-5
(Central Mixing Plant System)

1

(Moderate—heat Portland Cement)

(Regional Factor)
AASHTO

(Retarder)

(Bearing Capacity)

12.5

Nc, Nr, Ng

, CBR



12

(Vehicle Classification)

(Filler)

PRV

(Deflection)

CBR 25

10cm

BVF 60%

15—-30cm

2006



(Sieve)

(Supervisor)

KS A 5101-1(

)

(Sieve Analysis Test)

(Sieve Analysis)

KS A 5101-1 (ISO 3310-1)

(mm)

80

50

30

25

20

13

10

25

0.6

0.4

0.3

0.15

0.08

(mm)

75

53

37.5

315

26.5

19

13.2

9.5

4.75

2.36

0.6

0.425

0.3

0.15

0.075

(Early Frost Damage)

(Rough Finish)

(Ultra Rapid Hardening Cement)

(templet tamper)




(Optimum Asphalt Content)

(Axial Stress)

(Deviatoric Stress)

(Axial Load)

(Impact Load)

)

(Side Ditch)

(Bench Cut)



25

25

60—-80

(Lateral Clearance)

(Substitution Ratio)

(Hydrophilic Aggregate)

(Penetration)

(Penetration Grade)

(Consistency)

0.01cm

100g



for)

(Curling)

(Concrete)

(Specified Design Strength of Concrete)

( : fck:) ’

(Concrete Slab)

(Concrete Cuitter)

(Concrete Pavement)

(Cold Joint)

(Cold Bin)

28

28






(Pneumatic Tire Roller)

(Tine Scarifier)

(Tandem Roaller)

(Tack Coat)



RS(C)—4

. (Earth Work)

. (Geotextile)

Geotextile, Geomembrane, Geogrid,

. (Overburden)

. (Permeability Coefficient)
(i=1)

. (Permeability)

. (Permeable Pavement)



(Modulus of Rupture)

(Patching)

(Expansion Crack)

(Expansion Joint)
30~120m,
¢ )

(Expansive Additive)

10~20mm



(Pumping)

(Paste)

(Superelevation)

(Cutting and Embankment)

(Super Smooth)

(Roughness)

Profile Analyzer)

Roughness Index)

IRI(International Roughness

Index)

7.6m

Prl

APL(Longitudinal
Pri(Profile



(CRM, Crumb Rubber Modifier)

1.18mm

(Paving)

(Poisson's Ratio)

(SN)

(Pozzolan)



. (Pathole)

()
. (Portland Cement)
. (Degree of Saturation)
(VFA) : (VMA)
. (VFA, Voids Filled with Asphalt cement)
. (Saturated Surface—dry Condition)
. (Surface Water of Aggregate)
. (Coefficient of Surface Moisture)
. (Standard Curing)
2042 95%



(Standard Sand, Normal Sand)

(Surface Course)

(Quality Control)

(Aeration, Weathering, Decomposition)
CO2

(Primer)

(Prime Coat)



(Proof Rolling)

(Fly Ash Cement)

RS(C)-3



(Hushing)

(Float)

3m

(Finishability)

(Fatigue Cracking)

(Membrane Curing)

(Filter Bed)

(Bleeding)



. (Substructure)

, MR

CBR 50 1 1 12.5
0.5

. (Hot Screen), (Hot Bin)




(Cold Weather Concrete)
4

(Splitting Tensile Strength)

(Extra Coefficient)

(Moisture Content, Water Content)

(Moisture Content)

(Moisture Ratio)



(Job—Mix Formula)

(Mixing Ratio)

(Blended Cement)

(Mixing Temperature)



(Mixing Ratio)

(Mineral Admixture)

(Admixture)

(Chemical Admixture, Chemical Agent)

(Chemical Erosion)

(Environmental Load)

MR  (AASHTO T274-82)

(Dust)



(Cross Slope)

(How)
( )

( Coefficient of Water Absorption

(Collection)

Absorption Factor)

(Dust)



AADT (Annual Average Daily Traffic)

AADTT (Annual Average Daily Truck Traffic)

AASHTO (American Association of State Highway and Transportation Officials)

() , 1914
AASHO
1973 AASHTO

ADT (Average Daily Traffic)

AE  (Air Entraining Admixture)

BB (Black Base)

. BB Black base

BB-1 ~ BB—4
, BB Black Base

Course

BVF (Bulk Volume of Filler)
0.08mm
0.08mm . PRV

CBR (California Bearing Ratio)



* Full Depth

¢ HFMS (High Float Residue Medium Setting)

¢ LCCA (Life—cycle Cost Analysis)

, LCCA

* Mg (Resilient Modulus)

¢ MC-1

InterMediate Course

e MS

¢  MIV (Material Transfer Vehicle)

MC



(Remix)

PCA

Pl

PR

Prl

PRV (Percent of Rigden Voids)
, RV

RI (Radio Isotope)

Rigidity ()

RS (Rapid Setting)

RTFO



SMA (Stone Mastic Asphalt)
1968
(Viotop)

TA
Ta( )

H) :

VMA (Voids in the Mineral Aggregate,

WC-1 - WC-6

Course . WC-5

CBR

, WC  Wearing
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