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Summary

There has been a gradual increase in waste from the industrial development
and bountiful life. The control problem of the waste is rising to the surface
with an environmentally huge problem point. Reduction of resource and
environment pollution as the serious concern recycling the waste resource is
best bet it will be able to solve the problem points of environment pollution
and decreased resources. The objectives of the present study lie in
understanding engineering properties identifiably varying when mixing
powered basalt gainable from stone-processing with constructional waste soil
(less than bmm) generable as by-product during production of recycling
construction aggregates using concrete wastes, the results of which are
compared and analyzed with the now-applying Standard of Road Embankment
Materials so as to verify that they are reusable applicable for road
embankment materials. In this study, the mixed ratio between Waste Conerete
Powder and powdered basalt is classified into 4 groups. The engineering and
environmental properties of 4 groups are investigated, and the applicability as
the road embankment materials is evaluated. Sample A, B, C, D are suitable
for the road material standard of sub—grade layer. Sample D is not suitable
for the road material standard of backfills. Sample A, B, C, D are not suitable
for the road material standard of sub-base layer. Sample A, B, C, D cannot
be applied to the material of sub-base layer. If, the mixed 13mm aggregate
and the modified CBR(California Bearing Ratio) value of the Sample A, B, C
will be improved, Sample A, B, C can be used the road material of sub-base
layer. If the result from the study is proven to bear engineering—based
physical properties and reliability, few denies that the reusable application to
the field sites will surely reduce the volume of normal soils and crushed
stones, to some extent, as an alternative road embankment material.
Furthermore, the recyclable use of industrial wastes as the resource for new
constructional materials will lead to economical effectiveness as well as the

environmental values.
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Table. 2.6 Backfill Selection standard of various nations(°¢]-2<

29, 1997)
Q=7 9 54
T
dHk7|F H v s
80um > 15% 7%
1.15mm < 10%
iZ oz oA 125mm  100%
2.15mm = 10—~20%
(M.O.T, 1980) 80m < 15% ]
y > 25° (E7]9)
§ > 22° (#d9)
125mm 10096 )
A25im &322
90mm &85~100%
R = LL < 45%
100mm 25~100%%
(D.T.P, 1983) PI < 20%
600 10~65%
2um < 10%
63um  0~10%
PI: ¥4 < 6%
254mm(10in) 100%
v =

(FHW.A, 1974)

101.6mm(in) 100~75%
200 A (75¢m)  0~15%

974  350mm

150mm < 259%
d 2 150mm < 25%
T4um < 159
T4um < 15%
bum < 7%
sk o AP 254mm(10in)
(HFHAAA T4, 101.6mm(in) 100~75% y = 25°
1983) TA4um  0~15%
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@ Crusher Process

@ Recycled Aggregates ® Waste Concrete Powder

Fig. 2.4 The photo of the Waste Concrete Powder Production (2)

Amzoz A8W7|e & BT A3 616793 E 2 T HAIZZLYE 40,258
FE, HotA~ZE 711 E, 7]E 13511502 AFE] TS 321616E0F
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AEs} AFe AAH7 s HadRs Hebl v 2 2 2 AE2007).

Collection @ jeju



Table. 2.7 Construction Waste production present condition of Jeju Island

(Korea Environment & Resources Corporation. 2007)

Region Production place Production place Production Quantity
& (EA) (More than 100 ton) ( ton/year )
Jeju City 248 34 168,300
Seogwipo
267 27 153,316
City
Total 515 113 321,616

Table. 2.8 Construction Waste dispose present condition of Jeju Island

(Korea Environment & Resources Corporation. 2007)

} Concrete Waste | Asphalt Waste Others
Section Total
( ton/year ) ( ton/year ) ( ton/year )
- ction 321,616 177,485 99,533 44,598
Quantity
13,543 9,750 = =
Disposal
349 T - 349
Method
307,224 167,735 99,533 43,749

AFmolA YAEHE AZAHELES AT dA AdHd7E9] °F41.98%
E Agshs dAJADA dad FAV|Ee Fe 2R FAske] AEET

Table. 293 Table. 2.102 JAMe] A H 7| & wheld g3 20061 E 7 54
Az ALH7| @RS o AFE HAFZZYELE A& A&

& YER LT
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Table. 2.9 Construction Waste carry present condition in J' Company

Section Concrete Waste (D | Asphalt Waste @ O+@
2005 2277,567.93 55,510.20 283,078.13
2006 156,990.40 87 §5F51 214,945.91
2007 157,825,73 63,479.79 221,305.52
Total 542,384.06 176,945.50 719,329.56

Collection @ jeju



Table. 2.10 Construction Waste dispose present condition in J’ Company (2006

year)

Section

Total

Cost of Disposal

Total Dispose Quantity

156,990.4 ton

(88.4% of total
production quantity
in Jeju )

Recyceled
Aggregates

109,893.28 ton

Disposal
Waste Concrete
Method
Powder
-Landfill-

47,097.12 ton
(Carry Concrete
Waste in J' Company
of max 30%)

when landfill dispose :
27,000(won/ton)x47,097.12
(ton/year)=1,271,622,240
(won/year)
¥ Cost of Disposal :
1,220,000,000 (won/year)

Estimated Total Disposal

when landfill dispose :

27,000(won/ton)*60,070.5

47,097.12+9,750+3,223.
Quantity of Waste (ton/year)
38
Concrete Powder = 1,621,903,500(won/year)
= 60,070.5 ton
in Jeju Island ¥ Cost of Disposal :
1,620,000,000 (won/year)
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Fig. 2.5 The photo of the Powdered Basalt Production (1)
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® 3rd Settling

@ Powdered Basalt Sludge Piling

Fig. 2.6 The photo of the Powdered Basalt Production (2)
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Table. 2.11 The Current Status of the Stone Sludge Production Amount

and Treatment Expenses

Section ‘97 ‘99 ‘00 ‘01 ‘02 ‘03 Note

Stone Sludge
987,200 | 983,800 | 780,000 | 733,500 | 790,300 | 787,300

(ton)
Cost of Disposal
15,000
(one hundred 148 147.6 117 110 1185 | 118.2
wor/ton

million won)
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Table. 2.12 The Present Status

of the Scrapped Stone Material Disposal

Section ‘03 ‘04 ‘05 ‘06. 9 Note
Amount of
Construction Wastes 169 4,380 6,024 2,493 @
(ton)
Amount of Basalt
Stone Sludge About 40% of
68 1,752 2,610 997
Wastes(ton) @
(two plants)
Amount of Production
34 876 1,305 499
per Industry (ton)
Amount of Estimated
442 11,388 16,965 6,481 13 Plants
Production (ton)
Table. 2.13 The Production Amount of the Powdered Basalt
Section ‘03 ‘04 ‘05 ‘06. 9 Note
Basalt Stone
442 11,388 16,965 6,481
Sludge(ton)
Cost of Disposal 15,000
6.6 170 254 97
(one million won) won/ton
ARgaEe] WP FHL AERE AL Ao, BEEe] 2
AMEdol gloy, =gt ‘05 Ee] WS FolA e A 2ol 50%H =
7} Eolyk AA H7EAE JAIE &3l HyHe dFSAEE 1de] of
15000522 FASFAN 2006 %= g2 AbFAA S 7)oz 4F
=3 AR 455305 2] 40% A =2 9F 18,0008 o]ifo] WAL= AoR F

o,

o} A},

@ jeju
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7A(Korea Industrial Standards)S e LT}

Table. 3.1 The Test Methods for the Waste Concrete Powder

Ttem Korean Industrial Standards
v F A8 KS F2308
N - 2gekA AlY KS F2303, KS 2304,
Y B R A KS F2309, KS F2302
= KS [2312

A@AT}E Table. 3201 AN SATE 7+ 2AAE 33) 249 Fgkolv).

Fig. 312 @70l A8 AZZYETRS] AREEFAAE UL A%

LIS H
B 3M A AEM) 4~5%, ZH(S) 95~962%2] AR EIE YER ST
HEAYHEINRES EGy t2n=z BEYe E/R7)EE 48357+ o894
E A E-F 9 (Unified Soil Classification System)ol ¢]3le] EF3H SWYEEFE
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7 Ee mash fAbE Ao they.
HFE 28424 AvbA el EAbe] uFEgk 2.65~27¢] w8l =)
Fig. 325 vzazegie] JARAg noFn Itk B Aad 3

sl 119%~12%0l 2319, Hdxad9F2S 1.97g/cre] 9o 323}

aL gk
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Table. 3.2 The physical properties of the Waste Concrete Powder

Test Result
Tests
Contents Powdered basalt
Specific gravity Specific gravity(Gs) 2.34
Liquid & Plastic Liquid limit (LL,%) NP
Limits Plastic limit (PL,%) NP
Optimum moisture content(%) 11.6%
Compaction

Maximum dry unit weight (g/cm) 1.97

PR 100
80 &
* 2
=
60 =
51
40§

* 20

.
bt 0
100.0 10.0 1.0 0.1 0.0

Grain size(d,mm)

Fig. 3.1 Grain-size distribution curve of Waste Concrete Powder
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. Compection curve
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Dry density (rd, g/ )
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1.70 -IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIIl|IIlIIIIII|IIIIIIIII|
8 9 10 11 12 13 14 15

Water content (w, %)

Fig. 3.2 Compaction curve of Waste Concrete Powder

A7t 30mA e =2 Rh targets AR&skol XAd& FAMSHo] FoAdEe £4
Table. 3.3% Fig. 3.32 XRFE Z3] £43 dAZAgEZR sstd 24 &
AA49E et 384 248 wd ALl 50,8 o] 42.776% =

Je b 2 uee JERo Go o) 48 1639%2 AL,0,7F 11.02%,

Fe,0,7) 787%2 UhERr), Qubd o2 mol= Bzt vl S u Hea
%

HIZAYEZRSY QARG FHE A ET] 95t FUEFAEREAA

(Field Emission Scanning FElectron Microscope, SEM JSM-6700F JEOL

@ jeju



Table. 3.3 Chemical composition of Waste Concrete Powder

Sample
. #H & Contents(%) | Zt& A Contents(%)
constituent

S0, 42.76 46.29~62.18
Al, O, 11.02 13.90~19.65

TiO, 1.42 0.26~3.51
Fe, O, Ay 4.25~13.99
MgO 3.97 0.1~8.69
CaO 16.39 1.02~10.32
Na,O 1.67 2.10~6.54
K,0 130 0.85~3.83
MhO 0.16 0.09~0.23
P,0; 0.26 0.10~0.29
Lor 0.83 0.25~10.97

¥ LOJ : Loss of Ignition
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50

30

Contents (wt%)

10

‘AN \m M,

Si02 AI203 TiO3 Fe203 MgO CaO Na20 K20 MnO P205
Chemical composions

Fig. 3.3 Chemical composition of Waste Concrete Powder

SEI 5.0kvY  X10,000 1um WD 7.6mm

SEI 5.0kY  X10,000 Tum WD 7.6mm

Fig. 3.4 SEM result of Waste Concrete Powder (x10,000)

Collection @ jeju



Table. 3.4 The Analysis of the Harmful Chemistry Ingredient Content

Item Standard Result Item Standard Result
3 or . 15 or
Pb 0.27 Cr not-detected
above above
3 or 1 or
Cu 0.273 CN not-detected
above above
1.5 or 1 or
As 0.042 Aerobic(P) not—-detected
above above
0.005 or 0.1 or
Hg not—detected PCE not—detected
above above
0.3 or 0.3 or
Cd not-detected TCE not-detected
above above
% Unit: mg/ ¢

Collection @ jeju
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Table. 3.5 The Test Methods for the Powered Basalt

Ttem Korean Industrial Standards
v F A1 9 KS F2308
N - aAeHA AlY KS F2303, KS 2304,
ISR KS F2309, KS F2302
gAAE KS F2312
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=eho) ML 24 0] sEelstel 714 @Sl CLot #448 Ao vhet

N 29724 ARbA Q) ALY Mgt 2.65~2.7¢l s At
A ALL)E 22.3%~23.00, &7 AP = 3.46%~5.73% % Aol

o2 YERTh
Fig. 372 @5 ¢4 79 e Hodga ) Evpgl Ald 4}
2 1.735g/cre] Ho| E¥3ar

H] = 16~17%0 X3, H x5 =

Table. 3.6 The physical properties of the Powered Basalt

Test Result

Tests
Contents Powdered basalt

Specific gravity(Gs) 297

Specific gravity
Liquid limit (LL,%) 22.3
Liquid & Plastic
Plastic limit (PL,%) 16.57
Limits
plastic index (PI) 573
Optimum moisture content(%) 16%
1.735

Compaction

Maximum dry unit weight (g/cm)
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Contents(wt%)
—_ N wW N [6,] (e}
o o o o o o

o

Table. 3.7 Chemical composition of Powered Basalt

Sample
Constituent Contents(%)

Sio, 52.66
ALO, 14.67
Ti0, 1.93
Fe.0s 11.06
Mo 6.33
a0 8.31
Na,0 2.84
K0 0.98
MO 0.14
P05 0.34
Lor _
total 99.96

% LO.I : Loss of Ignition

| _Ilmm o _

Si02

Al203 TiO2 Fe203 MgO CaO Na20 K20 MnO

Chemical composions

Fig. 3.8 Chemical composition of Powered Basalt
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1um WD 7.6mm

SEI 10.0kV  X6,000

Collection @ jeju



Table. 3.8 The Analysis of the Harmful Chemistry Ingredient Content

Item Standard Result Item Standard Result
3 or . 15 or
Pbh not-detected Cr not-detected
above above
3 or 1 or
Cu 0.163 CN not-detected
above above
15 or 1 or
As not—detected | Aerobic(P) not-detected
above above
0.005 or 0.1 or
Hg not—detected PCE not—detected
above above
0.3 or 0.3 or
Cd 0.027 TCE not-detected
above above
% Unit: mg/ ¢

@ jeju



A7

1.

T
Hr

ojy

el
_—

Tp

el AR E2A

3
H

=

o= A,

= o )=]
EAS B

Tor

47 A

1
Z4,

obefl Table. 413} 7o) 77

FEE

Table. 4.1 Mixed ratio between Waste Concrete Powder and Powdered Basalt

Powdered Basalt (26)

10

20

30

Waste Concrete Powder (%)

100
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70

Mixed

Sample
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Table. 4.2 Test item and test method

Test item Unit Test standard
PEEAAE - KS F 2302
AT - KS F 2303
oA t/m’ KS F 2312
T4CBR % KS F 2320
thed A A i KS F 2343

25~100% 0.07ommA|  E¥ 0~25%, 3IFx=/S AT5mmA FH  25~100%
0.076mmA F 3 50%°]3f, HAE A= 4.75mmA 53 25~100% 0.075mmA &
I 15%0°]3E, HE7]5S EFYUE SB-13 SB-25 HEslojof (=
A 2000, AAwEE 1997). Table. 4304 Hi=nle} o] AdAY} ZE g
vl gol thste] w4 A4S iRV EE el B MSstE A o® vER o
Sample D8] 3-+ A=A 7IE@dEol =5ekA FEohe As & F vk

C

N
Table. 44% BExX7]ZA49 d=7|£S YHerR e Sample ABC,
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“ “ —e—Sample A
\ —o—Sample B 100
N —A—Sample C
AN —¥—Sample D 80
=
=
> 60;
5
bt
g\ 40 8
XK
NSl 20
=3
0

100.0 10.0 0.1 0.0

1.0
Grain size(d,mm)

Fig. 4.1 Grain-size distribution curve of Sample A,B.C.D

Table. 4.3 Standard particle size distribution of sub—grade layer, backfills

materials and particle size distribution of Sample A,B,C,D

Rl Sub-grade A B C D
gc Backfill
Mixed Upper Lower S

) part Im | part 60 of 100:0 | 90:10 | 80:20 | 70:30
ratio

of road road

Maximum
dimension 100 150 100 5 5 5 5
(mm)
Percent
passing B~100 | 25~100 | 25~100 @ 99.62 | 9975 | 998 | 99.83
4//5mm
sieve(%6)
Percent
passing _
0.075mm 0~25 <50 <15 54 7.5 12 16.8
sieve(%6)

@ jeju



Table. 4.4 Standard particle size distribution of sub—base layer materials
and particle size distribution of Sample A,B,C,D

article size Percentage passing by mass (%)
7om | 50m
Contents o m 40mm | 20mm | bmm | 2mm | 425um | 75um
SB-
100 - 70-100 50-90 30-65 20-55 5-25 2-10
Standar 1
B_
d S 5 - 100 80-100 55-100 30-70 20-55 5-30 2-10
A 100:0 100 100 100 100 99.62 745 21.47 54
B 90:10 100 100 100 100 99.75 76 27 75
C 80:20 100 100 100 100 99.8 80.49 36.5 12.1
D 70:30 100 100 100 100 99.83 85 40 16.8
“ k —e&—Sample A
| N N —<o—3Sample B 100
NAY s \\ A—Sample C

CON —%—Sanple D 80 w

' S - - - -3B-1 =

ENEN TN - - - -3B-1 =

~ N & — — 3B-2 60 <

NN ™ — — SB-2 )

3 i 405

N [}

[N L I ‘\\& )

L
~ % H 20
™~ - - "ri
T i .
100.0 10.0 1.0 0.1 0.0

Grain size(d,mm)

Fig. 4.2 Standard particle—size distribution of sub—base layer and

grain-size distribution of Sample A.B.C.D
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Table. 4.5 Standard plastic index value of sub-grade, backfills,

sub—base materials and plastic index value of Sample A ,B,C,D

Sample Mixed Plasticity
name ratio index
Upper part 1m of road < 10
Sub-grade

Lower part 60 of road < 20

Backfills < 10

Sub-base <6

A 100:0 N.P

B 90:10 N.P

C 80:20 N.P

D 70:30 N.P

— 40 —
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HA oz Ay ojEl e, =
2 A3 th ofd] Table. 4.6<¢ A& Y EFES FFEGaR o] Sgu]o] u}
2 Hodxadsae gl Aot

Table. 4.6°14 H=npel o] AFGARE Y EPdu)&9 7= Qe Hid

299%Fe drsta H4gruE e Ao deuh

Table. 4.6 Result of compaction test

Mixed ratio Dry unit weight
OMC (%) H] 3L
(HEZAYEZTEFEAR) (t/m’)
A (100:0) 1.97 11.6
B (90:10) 1.964 11.8
Et4
C (80:20) 1.96 12.0
D (70:30) 1.942 12.3
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2.00 r
- Compection curve —m-Sample A
—B—Sample B
1.95 —— Sample C
'g —©—Sample D
(&)
o0
< 1.90
t =
£
w
$1.8
=
)
1
a
1.80
1.75
5 6 7 8 9 10 11 12 13 14 15 16 17 18
Water content (w, % )
Fig. 4.3 Compaction curve of Sample A.B,C.D
5. CBRA ¥

CBR Al@S KS F 232000 ¢Jske] Atk obel Table. 473 Fig.
44~45 &= A CBR Al&de ZAaE yeld RAolrh, &31]Eo] Sample BellA
Sample D2 %718 w +3 CBR#tS 33%014 265%2 °F 20%7438ks AL
= e

ol AHE AW, HEAYEZE AFIHE TN &o] TUMEF
% A CBR3e fasts zloz vy E2AES As24 =433 4
A, nx71%e 4 CBR 7|&%
5% o], HALAE 10% o], HE7ZELS 50% o] 4S wrEslojol drh(ER
AAAY 2000, B ZZFAF 2009).

A AL FANEGFES wF =2 Aow e w4 3 A48
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Table. 4.7 Standard CBR value of sub-grade, backfills, sub-base
materials and CBR value of Sample A,B,C,D

Sample name Mixed ratio Correction of CBR

Sub-grade Upper part 1m of road > 10
Lower part 60 of road > 5
Backfills > 10
Sub-base > 50

A 100:0 39

B 90:10 33

C 80:20 28

D 70:30 26.5

60

Standard value of Sub-base

(9]
(=}

Modified CBR (%)
[7%) S
[—] [—}

[
(]
T

Standard value of Upper part 1m of road and Backfills

o
(=]

Standard value of Lower part 60 of road

0 1 1 1

A B C D
Sample name

Fig. 4.4 CBR value according to the mixing condition

@ jeju



2.00 1.85 2.00 1.95
|
I FI A Y I
1.85 \ 1 f 1.85 | r
1.90 180
[ [ I
. 1.&0 ﬁ - e
g 1.85 E 1.85
= b - I
= = I
E 13 | #165 I
= b
& 1'| o & \ rd
= 2
- 80 = a0
= L ]
= A l 2 e i
/ 5 i =
1.78 ! 1.73
1.70 1.7 1.7 .70
] ] 12 14 O W 2 WM @ 50 A0 LAl A R L 0 M W B 40 6
WATER CONTENT(%a) CBR WATER CONTENT %) CRR
Sample A Sample B
.00 1,495 2.00 1.95
1.85 ™ 1.95
/ \ 1.90 — van |l 4
- 130 - 1 /
1 / \ e % .
= =
=] 3
ﬁ 185 Fi ; 1.65 —
2 n B nl
5 1.80 — — — . an
E » A = 1.80
= m B 1 m
1.75 178
1.75 1.75 - |3
- 170 170 s
5 g n 1’3 15 0 10 20 30 4 S0 60 ] T GO S 17 0 W W 30 Mas1 &0
WATER CONTENT¥e) CBR WATER CONTENT (%) CBR
Sample C Sample D

Fig. 4.5 Test result of compaction and C B R in Sample A,B,C,D

6. A E A3

!

= Sl wE B A HA TG (OMC)BH = A8E ddste] 4

Ao AAEey, ojuf fEdE Audtas Eud A= wdeA Az

A

il

Collection @ jeju



Z38tu]&o] Sample BollA] Sample DE 71w U wpzEze 54.8°0] A
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Table. 4.8 Standard angle of shear resistance value of backfills and

angle of shear resistance value of Sample A,B,C,D

Sample name Mixed ratio Angle of shear resistance (¢)
Backfills >30°
A 100:0 58°
B 90:10 54.8°
C 80:20 53.4°
D 70:30 51.6°

Fig. 4.6 Photograph of Large scale direct shear test
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Shear stress (T, kg/cn)

Shear stress (T,kg /cit)

10.0

—— Confining pressure 1kg/ e
—&— Confining pressure 2kg/ e
—a— Confining pressure 4kg/ e

S T RO e N o
© © ©o ©o o o o o o o

0 1 2 3 4 5 6 7 8 9 10
Horizontal displacement (D,mm)

Fig. 4.7 Relationship between Shear stress and Horizontal

displacement ( compaction test result OMC, Sample A )
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7.0
y = 1.6048x + 1.2759

R? = 0.9921

6.0

5.0

4.0

T
¢

3.0

2.0

1.0

0.0 1 1 1 1
0.0 1.0 2.0 3.0 4.0

Norma stress (o, kg/cn')

Fig. 4.8 Relationship between Shear stress and Normal stress

( compaction test result OMC, Sample A )
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Shear stress (T, kg/cn)

Shear stress (7,kg /ci)

10.0

S~ h e~ e N 0 o
©O O o o o o o o o o

o

—m— Confining pressure 1kg/ et

—&— Confining pressure 2kg/ ot
—a— Confining pressure 4kg/ et

6 8 10 12

Horizontal displacement (D,mm)

Fig. 4.9 Relationship between Shear stress and Horizontal

displacement ( compaction test result OMC, Sample B )

9.0
8.0
7.0
6.0
5.0
4.0
3.0
2.0
1.0
0.0

y =1.4168x + 1.5466
I R? = 0.9908
0.0 1.0 2.0 3.0 4.0

Norma stress (6, kg/cr)

Fig. 4.10 Relationship between Shear stress and Normal stress

( compaction test result OMC, Sample B )
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Fig. 4.11 Relationship between Shear stress and Horizontal

displacement ( compaction test result OMC, Sample C )
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6.0

5.0
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Norma stress (o, kg/crt)

Fig. 4.12 Relationship between Shear stress and Normal stress

( compaction test result OMC, Sample C )
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Fig. 4.13 Relationship between Shear stress and Horizontal

displacement ( compaction test result OMC, Sample D )
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Fig. 4.14 Relationship between Shear stress and Normal stress

( compaction test result OMC, Sample D )
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Table. 5.1 Comparison with standard wvalue of Upper part 1m of road

materials
Standard A B ¢
Contents
value Result | Judge | Result | Judge | Result | Judge | Result | Judge
Maximum
less tan
particle 5 OK 5 OK 5 OK 5 OK
100mm
size
Percentage
passing 25~100% | 996 OK 99.7 OK 99.8 OK 99.8 OK
No4
Percentage
passing 0~25% 54 OK 75 OK 12 OK 16.8 OK
No.200
Plastic less than
N.P OK N.P OK N.P OK N.P OK
index 10%
more
Modified
than 35 OK 33 OK 28 OK 20.5 OK
CBR
10%
Applicability as
Upper part 1m of road Yes Yes Yes Yes
materials
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Table. 5.2 Comparison with standard value of Lower part 60 of road

materials
Standard A B C D
Contents
value Result | Judge | Result | Judge | Result | Judge | Result | Judge
Maximum
less tan
particle 5 OK 5 OK 5 OK 5 OK
150mm
size
Percentage
passing 256—100% | 99.6 OK 99.7 OK 99.8 OK 99.8 OK
No.4
Percentage
passing < 50% 54 OK 7.5 OK 12 OK 16.8 OK
No.200
Plastic less than
N.P OK N.P OK N.P OK N.P OK
index 20%
more
Modified
than 35 OK 33 OK 28 OK 26.5 OK
CBR
5%
Applicability as
Lower part 60 of road Yes Yes Yes Yes
materials
2. AAEAE A
Table. 532 HAl A& ArzAe 384 EH AEAAE JeEld Aot}
Table. 53914 K= vkl Zo] Sample ABCyE HAWAF, 2ARSF FH4
CBR, W&ua7h No200 ¥ Nod E3&o] FHAAE AmzEA s ut
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Table. 5.3 Comparison with standard value of Backfills materials

Standard A B C D
Contents
value Result | Judge | Result | Judge | Result Judge | Result | Judge
Maximum less tan
33 OK 5 OK 5 OK 5 OK
particle size 100mm
Percentage
passing 25~100% 99.6 OK 99.7 OK 99.8 OK 99.8 OK
No.4
Percentage
;s Not
passing <15% 5.4 OK 75 OK 12 OK 16.8
Good
No.200
less than
Plastic index N.P OK N.P OK N.P OK N.P OK
10%
Modified more than
35 OK 33 OK 28 OK 260.5 OK
CBR 10%
Angle of more than
shear 58° OK 54.8° OK 53.4° OK 51.6° OK
resistance(d) 30°
Applicability as Backfills
Yes Yes Yes No
materials
3. HEXV|E=8 A8
HEAHEILTE Y A AR 4% v &2 s SFEE A &St =4
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Table. 5.4 Standard particle size distribution of sub—base layer materials and
particle size distribution of Sample A(2), B(2), C(2)

Particle size Percentage passing by mass (%)
Contents 75mm | 50mm | 40mm | 20mm | Smm | 2mm | 425um | 75um
SB-1 100 = 70-100 | 50-90 | 30-65 | 20-55| 5-25 | 2-10
Standard
SB-2 3 100 | 80-100 | 55-100 | 30-70 | 20-55 | 5-30 | 2-10

Sample A (2) 100 100 100 100 60 46 18.3 4.3

Sample B (2) 100 100 100 100 67 495 | 225 1.2

Sample C (2) 100 100 100 100 70 o3 27 9.8
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Fig. 5.1 Standard particle-size distribution of sub—base layer and
grain—size distribution of Sample A(2) ,B(2), C(2)

Fig. 5.2+ %2 %A% Sample A(2), B(2), C(2) ¢ dAXN A A7 4 CBR

Sample A(2)¢] =4 CBR3t 5802 UEhow, Sample B(2)°] 474 CBR#-S
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Fig. 5.2 Result of compaction test and modified CBR
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Table. 5.5 Comparison with standard value of sub—base layer materials

Sample A (2)

Sample B (2)

Sample C (2)

Standard
Contents
value Result| Judge | Result| Judge Result| Judge
Liquid limit less tan 25% - OK - OK - OK
Abrasion loss | (0 5006 | 33% | OK | 33% | OK | 33% | OK
contents
Plastic index | less than 6% | N.P OK NP OK NP OK
more than
Modified CBR %) OK b5 OK 53.5 OK
5096
more than
Sand equivalent 70 OK 64 OK 60 OK
25%%
Applicability as sub-base layer OK OK OK

materials
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Buck, A.D., 1973 Recycled Concrete, Highway Research Record 430, HRB, pp. 1-8
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