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Physical and Mechanical Properties of Polymer Concrete
Using Coal Mine Waste
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ABSTRACT
Lately, rapid expansion of construction industry and following increment of demand
for concrete in the construction created shortage of aggregates in the nation.
Supplement of good quality aggregate is an immediate issue for the construction
industry to solve. Therefore, this study evaluated a possibility of using coal mine
waste collected from Kwangwon-do region as a source of aggregate in manufacturing
polymer concretes which have high strength and high durability. First, aggregates
were obtained by crushing coal mine waste and polymer concrete was manufactured
using these aggregate. Mechanical property test results for the polymer concrete
showed that the coal mine waste aggregates were acceptable to use as a replacement

of the aggregate in polymer concrete manufacture.
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Table 2. Properties of initiator used
Specific
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Table 3. Properties of shrinkage reducing
agent
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(at 25C, ps)| substance(%)
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Table 1. Properties of unsaturated polyester resin used

Specific gravity Viscosity Acid value Styrene content
(257C) (25°C, poise) (%)
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Table 4. Physical properties of virgin
coarse aggregate

Max. (Specific Absomtion'ljnit weight | Abrasion
size | gravity (°0) | (kg/m) (%) ‘
13mm| 2.62 065 | 1,701 26.5 l
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Table 5. Physical properties of virgin fine

aggregates
Specific | Absarption | Unit weight | No. 200 sieve FM {
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Table 6. Properties of coarse aggregate
from coal mine waste
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Table 7. Properties of fine aggregate
from coal mine waste
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Table 8 Optimum mixing proportions

Mix |Agg. Ratio| FA Ratio Mix proportion(wt.%) CW Contj
Type |cCA:FA|lCW:V |R m F |[CW-CA|CW-FA|V-FA | (wt2)
A 0: 100 ‘ 0 | 3 | s |
5wl e
c | 5050 |s0:% 9 3]0 3 | 195  195| 7
D | 705 30 273 | 117 85
E 100:0 | 39 0 100
Note : R=Resin, R.A.=Shrinkage Reducing Agent, F=Filler,
CA=Coarse Agg., FA=Fine Agg., V=Virgin, CW=Coal mine Waste
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Table 9. The results of unit weight and

absorption test
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Table 10. The results of setting and
hardening time

Mix Type A|B | CIDIJE

Setting time
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Hardening time
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Table 12. Test results of compressive
strength

(Unit : kg/cm®)
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Table 11. The results of flow test C 251 | 534

Mix Type| A | B! C | D | E D 209 | 487
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Table 13. Test results of flexural
strength

(Unit : kg/cm®)
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Fig. 1 Stress-strain curves

Table 15.

elasticity and poisson’s ratio

Test results of modulus of

‘ [I\’iodulus; of elasticity : Poisson’s ratio
Mix (E, * 105 kg/’cn‘f (v)
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