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Development of Green Cement Type Grouting Materials with High Toughness
and Non-Shrinkage Including Powder of Waste Tire and Resin

Seok-Kyun Park"”
"Dept. of Civil Engineering, Daejeon University, Dacjeon 300-716, Korea

ABSTRACT Grouting materials are used for the unification of superstructural and substructural body like bridge seat (shoe) or
machinery pedestal and e.t.c by filling their intercalary voids. Accordingly, grouting materials have been developed and used
mainly with products of high strength because those materials are constructed specially in a part receiving large or impact load.
In this situation, the structural body constructed by grouting materials with high stiffness-centered (caused by high strength) prod-
ucts is apt to cause brittle failure when receiving over a limit stress and to cause cracks according to cumulative fatigue by con-
tinuous and cyclic load. In addition, grouting materials are apt to cause cracks by using too much rapid hardening agents that give
rise to high heat of hydration to maintain high strength at early age. In this study, to overcome these problems, cement type grouting
materials including powder of waste tire and resin as elastic materials which aim to be more stable construction and to be improve-
ment of mother-body's unification are developed and endowed with properties of high toughness and high durability add to existing
properties of high flowability, non-shrinkage and high strength. Besides, this study contribute to offer green construction materials
for being possible recycling industrial waste like waste tire and flyash. On the whole, seven type mixing conditions are tested and
investigated to choose the best mixing condition.
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Fig. 1 Crack propagation of concrete or mortar
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Table 1 Mix conditions (proportions) of grouting materials (unit: weight proportion (%))

Sample no.
ems d M @ G) ) ©) ©) ™
Cement 375 375 37.5 37.5 375 35 40
Expansion admixture 42 42 42 42 42 42 42
Fly ash 7.5 7.5 7.5 7.5 7.5 10 5
Sand 49.9 484 474 459 449 474 474
Raw materials| Powder of waste tire 0 1.5 1.5 3 3 1.5 1.5
Powder resin 0 0 1 1 2 1 1
Plasticizer 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Antifoaming agent 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Total 100 100 100 100 100 100 100
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Table 2 Test methods and results at each mix conditions
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Section . Test results at each mix conditions
. Units Test methods
Test items Ol oo @]l e o0
Flow second 13 14 12 13 12 10 26 KS F 2432
Bleeding rate % 0™ 0® 0 0 0 0 * 0 KS F 2433
Initi hr:mi : : : : 7:50 6:30 4:50
Setting time .11a1 m@ 5:20 5:10 5:50 5:30 KS L 5108
Final hr:min 8:30 8:10 9:20 9:00 11:40 10:50 7:10
C 1day N/mm’® 185 16.4 15.6 13.7 12.5 13.2 24.5
mp.
stangI:h Tdays N/mm* 68.6 59.0 56.8 53.0 51.0 482 71.3 KS F 2426
28days N/mm’ 74.1 65.0 72.8 69.7 68.8 70.5 76.8
1day N/mm’ 22 19 1.8 14 13 14 2.6
Flexural 5
strength 7days N/mm 7.8 6.5 7.6 72 6.8 5.6 9.6 KS L 5207
28days | N/mm’ 9.6 79 13.8 14.8 146 132 142
Bond strength 28days N/mm® 0.46 0.42 0.94 0.89 1.43 0.84 0.98 KS F 4715
1 9 . . . . . . X
Length week % 0.15 0.13 0.09 0.09 0.06 0.08 0.08 KS F 2404
change 4weeks % 0.04 0.06 0.06 0.07 0.05 0.06 -0.02
Absorp.non Shrs g 124 125 49 51 38 4.8 54 KS F 2451
quantity 24hrs g 16.6 18.3 14.7 15.8 133 144 152
Permiability quantity lhr g 92 10.3 5.8 6.1 3.9 52 54 KS F 2451
Surface condition - Bad Bad Good Good Good Bad Bad -
(*) Production of suspended black solids
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Fig. 2 Test results of flow at each mix conditions
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Fig. 3 Test results of setting time at each mix conditions
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Fig. 4 Test results of compressive strength at each mix conditions
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Fig. 7 Test results of length change at each mix conditions
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