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ABSTRACT

This paper described the strength variation characteristics to evaluate the applicability of a reactive material that can absorb
organic pollutants as an underground barrier. The Strength was evaluated by unconfined compression test. The test results
showed that the strength of the reactive material according to the absorption of each pollutant was in the order of water
> TCE > TPH. However, the strength of the reactive material absorbing TPH was greater than that of the case absorbing
TCE, when the composition ratio of polynorbornene was 12% or less. The strength of the reaction material in contact with
water continued to decrease as the polynorbornene composition ratio decreased. The strength of the reaction material in
contact with TCE and TPH increased as the polynorbornene composition ratio decreased from 30% to 21%, and then
decreased. In other words, the optimal composition ratio of the reactive material should be applied considering the strength
due to contact with pollutants according to the stress conditions occurring in the ground.
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Fig. 3. Application of reactive materials with geosynthetics (Hong et al., 2023b)

Table 1. Composition ratio of reaction material applied in the tests

I ) Composition ratio of reaction material
Classification Pollutants in contact - -
Sand (%) Bentonite (%) Polynorbornene (%) Polyolefine (%)

Case 1 30 0

Case 2 27 3

Case 3 24 6

Case 4 Water 21 9

Case 5 18 12

Case 6 TCE 55 15 15 15

Case 7 12 18

Case 8 TPH 9 21

Case 9 6 24

Case 10 3 27

Case 11 0 30
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(a) water in contact

(b) TCE in contact

Case 11
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Fig. 4. Shear failure of specimens by unconfined compression test
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Table 2. Unconfined compression test results

o Unconfined compressive strength (kPa)
Classification
water in contact TCE in contact TPH in contact
1st 109.0 431 39.4
2nd 104.9 63.9 298
Case 1
3rd 105.6 468 537
mean value 106.5 513 410
1st 108.2 50.8 5472
2nd 101.6 65.8 284
Case 2
3rd 1041 420 56.3
mean value 104.6 529 46.3
1st 103.9 59.6 497
2nd 103.4 66.7 541
Case 3
3rd 103.7 398 519
mean value 103.6 554 519
1st m2 647 56.0
2nd 999 848 53.8
Case 4
3rd 102.8 61.6 475
mean value 104.6 70.4 b2 4
1st 98.8 547 51.3
2nd 104.6 67.4 56,7
Case 5
3rd 103.0 541 422
mean value 1021 587 50.0
1st 991 581 53.8
2nd 101.3 53.0 51.0
Case 6
3rd 100.5 515 44 1
mean value 100.3 5472 497
1st 935 39.6 442
2nd 106.6 453 58.8
Case 7
3rd 998 29.6 446
mean value 100.0 382 492
1st 88.4 345 455
2nd 103.8 451 576
Case 8
3rd 103.9 228 431
mean value 987 3472 487
1st 957 36.0 454
2nd 952 447 440
Case 9
3rd 98.3 233 50.8
mean value 96.4 347 467
1st 977 29.8 486
2nd 70.6 429 37.0
Case 10
3rd 987 272 404
mean value 89.0 333 42.0
1st 87.2 31.6 439
2nd 67.3 415 18.5
Case 11
3rd 100.5 233 491
mean value 85.0 32.1 372
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