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Mechanical Behavior of Coal Mine Waste Concretes

Bong-Hak Lee’

ABSTRACT

This paper presents coal mine waste (CMW) for use in concrete manufacture as a
replacement of normal aggregates. The CMW in this study was collected from
Sabook, Jungson-kun, Kangwon-do. Fine and coarse aggregates from CMW were
prepared by crushing it in a jaw crusher and separating debris with #4 sieve. CMW
aggregates showed good phsycal and mechanical properties with having specific
gravity over 2.65, absorption less than 1%, and abration ratio below 20%, but
particle shape of CMW was long or flat, which caused a poor workability in mixing.
Therefore, to make workability better, a 1/4 of CMW coarse aggregate was replaced
with normal aggregate which had a good particle shape, and a superplasticizer was
added to the mix. Compressive strength and other mechanical properties of CMW
concrete was very good. In conclusion, characteristics of CMW concrete was
acceptable for use as a concrete structural material.

1. M B t Ae SEZ &1 Utk @A Fuje)A

= A48 2 AR A F30) me 4%

B odPE Hg 34 F 2adEg A4 I gUselud zazEs
A2 YA ¢ A= ABNS AR A Fart weldemd Tue A A
1 o2RY AZFE B4 L 2ageed 9o A myHe Am : Aotk
A5 BA4L WT DFFOEA AFHE @A, Wk A AL Fol RE3
ogd ZaYEee AL 5L FA% o AWM FF HYIAZ gRHAew,

FEAE 2D ZAHE WS FiY) 9B

T HlEo] WX ANZHE AHEET] A

*

AUt B2yt

k!
4

- 105 -



AP w3 BRIz E o] L5 7]
olz2gu}, Yoz MM FAe AL HFL

A4 0 AD Qo2 d3HY EG £8
%3-aﬂd zohstn gle W wREe
Az ¢4 A At sor A
Netn s gedel £ usd Aee
A

ool t# A wHel sz A4

Mol s & F ded HrES AGE
stezA AT HAgeA dFEn e @
7 EAE AAsA Hz, A9 FAES
ARGz A AAY o5 wiFd
H71 g MEEo] Feo A HF FI
Hu gtk mEs B dAgddEs F4 A
FollA wHAE g A4 E TAaEY
FAZ FE3te Hol #HAId AFE F
gtk E3 29 NHole Gt o
BAb ¥ 7] & o) :ﬂM Aol Hx o] gl
7NE A ALY g wE A 2L
Ngkol AAG A FoA o] FAb HA
2L A Yy R o 7t
e AA AL Ak 2P ER 7]

FA ALY gAEgR oz 2E3 FH
:LEM std Agtg e E&o i A
e s 2 9nE YA gy oe 7E
FA ALY gAER olEHE A ¥ o}
Yk 23 HNES AEsezA A
HAH JE HAEE HwEstd #EL
Ndste 9&e 34 Dt

wetd B Ao Mg H4e FA)
ZH Azxste] 1 54& 2AFeha wigA
A Fdd Azd #HAA F2aYE o
g 7}A EAE ANEE Fod FFsn
o] duk FATES} Hlu HES ] A&
A R HEI}IY. B3I P& 23
YERZ ARy #ste] EAEE B8
d3 AN Tx A I x| &
o2 AR F X9 JMEAHE nEs

At

}N 2 re fo

2. 7 S8

FEe o8 J7F € dE, vFAME
197089 2=HE EA9 8 FF #A
2 FA dAEE ol &3 FaEL L
o ¥& x¥g 7E9 stk 53 ojg2
HAAFA 2z BE Z4F Hage oL
3 E2ayE NEE HIEAYUEE AT
£3 A 2AYE, fg € Zddolof
5 ZE AY RAES o83 ZagE,

RFEe] FAHNE o8y FAYE
Hg AL & Fdst g .

A FUdAE MM e
FAjel o] ik $#H = 1980d Y F-
TR E 2 o wetA gk b
Ao #gge EE IFA HAEY M
3 AFE 19903t o 0]37]7]}—2] A 2]
A A At oo e FHA  F4
1990t} Z¥F 20003 F& AMe A
H TLOMHTH wHstr] Al2Ek A

ole} A& FAl K-ztE 7] Al
oﬂ e =R 92 e 313&%
HEH $td 4% A8E
Howg =A Ao
ol S0 AUl 2+ A8 dA %
Az A HT AR A
Agg X wet #H AYE 9
ZAaYgEeE Mg TAE AFA

o >
oX (0(

N

l

S

b o

N L }m

3}

O]

N N o
O

ki oo & iy
ZO
51 r

1%%1 Qe FuelAe AT
Aolch, FAW s AFA,
ALAANE o437 AT
om Fyvstug
A7E ol U]

7‘:}
=
=
g
%C}‘[zc,mg,w] 2 NI ARSI B R )
=
A
™
=

of o
=
—[o

o
B

=]
7t}_

&2
)

HNE ABgel BAL 7}
Aol he
g s8] gom 1 ARE
G2 5 5L Folo] wEe

T meld ol g Ay AP
dgoz B 78 i H A
2aES FAZ ABEsE ot
3 2 A7E ALsrlel olzdrt.

#H 7 & 9

i

é‘:mlookoj,iﬂxﬂ

- 106 -



3. Mz I AEYY

31T A =z

B A7 AEE Medde Jex
AAT A @A Aol #AHo J&
Aagdaes A2 AHE ¥ AL 4
2% Z3HME 43t 25mm ©}39
EAE TEIL OlF WA #4 HE HIHE
gt FEA FLIAE Bt I
o e AEAg FLIAY Fe FH
HZ oF 1 : 48 HLIA7 88 o A
HArt. @013_1 Netdd J3EA 2 FL&E
A g B4 44L& & 19 24, 4
gy TFPLoT FUE =1 A 44
F2EAY A AFAE AHEIAT. o
of th3t Ztzke] AIME A A a9
13 2o, ZAd A (Workability) 9] 42 9
3l 453 A8 ARNE #Ho| 1%E A3}
A o)A FUe SAF A FoR I A
AL ¥ 2% #E.
Table 1. Physical properties of coal mine
waste aggregates

Specific
Max. vi Absorp- |Abra-
Aggtj;ggate size |2 tion | sion [Clolor|F.M.
(mm) |Apparent|SSC] (%) | (%)
Fine |475| 275 |272] 060 | - |Black|3.10
Coarse | 250 | 276 1271 090 186 |Black| -

Table 2. Chemical and Physical Properties
of Plasticizer
Sofid | S04-2 Ci- .
Intensity | Intensity PR ntensity| 1" Solubility
>41% <12% |80 <500pp Negative Dissolved in
m Water
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Fig. 1. Gradation of fine aggregate for
asphalt-sand mixture
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Table 3. Trial Mix Design for Coal Mine Waste Concrete

) . . 3
Max. Size of Desivned Unit Weight (Kg/m”)
Coarse gl g W/C S/a
Aggregate ump Fine Coarse

Water Cement Aggregate” | Aggregate

25mm 10cm | 0. 483 |43.6 (%) 188 389 390/390 1,030

+ 50% B #EA, 50% M8 HA 3

Table 4. Final Mix Design for Coal Mine Waste Concrete

Max. Size _ Unit Weight (Kg/m?)
Designed S/a
of Coarse Slump W/C (%) '
Aggregate Water | Cement Fine 4 Coarse +~ |Plasticizer
Aggregate’ | Aggregate
25mm 15cm | 0.510(43.3| 198 389 390/390 772/250 38.9

+ 50% A AIA, 50% T AN A A
++ 25% Yk HA FL2IA, 5% 4EHY F2IA AHE
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Fig. 2. Instrumentation of 3-Point 5 5
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Fig. 3. Schematic .lliustration of Effective
Crack Length, Process Zone and
Stress Intensity near the Tip of
the Notch
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Fig. 4. Stress-Strain of a Coal
Mine Waste Concrete
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Table 5. Strengths of Coal Mine Waste
Concrete (Unit: Kg/em?)

Compressive | Split Tensile| Compressive
Strength Strength | Elastic Modulus
Concrete
at?7 |at 28 at 28 davs at 7 at 28
days | days y days days
Coal Mine
Waste | 281.7 | 3148 29.0 233,513 | 248,400
Concrete
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Table 6. Fracture Toughness Test Results of Coal Mine Waste Concrete

Beam Width Depth Qo Poy di Punax dmax g:fé?:r:}ll KIC
(mm) | mm) | (mm) | ®N) | @mm | ®N) | (mm) e /Cfn 2 | O m’)
1 90.54 | 120.0 | 3373 1.62 0.160 405 0.326 4478 0.865
2 89.57 1200 | 3869 1,76 0.135 449 0.243 56.48 1.077
3 88.00 120.0 38.69 1.35 0.176 3.38 0.321 4087 0.785
Mean 47.38 0.909
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Fig. 5. Load-Deflection Curves for
Coal Mine Waste Concrete
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