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ABSTRACT Recently, earthquakes have frequently occurred near Korean peninsula. An experimental study is needed for
developing a reinforcing method for seismic strengthening to apply to RC structures. Recently, PolyUrea (PU) as structural
reinforcement materials has been receiving great interest from construction industry. The reinforcing effect of PU appeared to be
excellent under blast and impact as well as earthquakes. In this study, Flexible Type PolyUrea (FTPU) developed in preceding
studies was modified to develop Stiff Type PolyUrea (STPU) by varying the ratio of the components of prepolymer and hardener of
FTPU. The material performance evaluation has been performed through hardening time, tensile strength and percent elongation test,
pull-off test, and shore hardness test. The experimental results showed that STPU has higher tensile strength and lower elongation
than FTPU. Therefore, STPU coating agent can be used for semi-permanent products. By using STPU with Fiber-Reinforced
Polymer (FRP) on concrete columns, confinement effect can be enhanced to maximize seismic strength and ductility.
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Fig. 2 Chain extenders structural formula
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Table 2 Composite of stiff type polyurea
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FTPU 2] 54| 4 ] 7%, Methylene Diphenyl Diisocyanate
(MDI) 70%, Polyoxypropylene Glycol 20%, Propylenecarbonate
10%E AFE3sF o, H3kA|e]l 749, Polyoxypropylene
Diamine 30 ~40%, Polyethertriamine 10 ~20%, Diethyltoluened-
imine (DETDA) 5%, Secondary Amine 20 ~30%, Propylene
Glycol 2%, Pigment 2%, UV &4 2% w5, y-glycidoxypropy-
Itrimethoxysilane 1% AH8-3F 31T}, ©] & B S 2 FTPU
Al e} 7 3HA| o] 27385 WSHA|A 25 MPao| ¢ 9] A &=
2} 150%0°]35k2] AFES FHE SAE 67H4 2 STPUE
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Table 1 Composite of flexible type polyurea

Material Component V\/(e;)g)ht

Methylene diphenyl diisocyanate 70
(MDI)

Prepolymer Polyoxypropylene glycol 20
Propylenecarbonate 10

Polyoxypropylene diamine 30~40

Polyethertriamine 10~20
Diethyltoluenedimine (DETDA) 5

Hardener Secondary amine 20~30
Propylene glycol 2
Pigment 2

UV sorbent under 2
v-glycidoxypropyltrimethoxysilane 1

. FTPU | Step | | Step 2 | Step 3 | Step 4 | Step 5 | Step 6
Material Component -
Weight (%)

Methylene Dl?il/fgil)l Diisocyanate 70 70 30 70 70 70 70
Prepolymer H12MDI - - 40 - - - -
Polyoxypropylene Glycol 20 20 20 20 20 20 20
Propylenecarbonate 10 10 10 10 10 10 10
Polyoxypropylene Diamine 30~40 40 50 30 40 40 40
Polyethertriamine 10~20 15 10 10 10 10 10
Polyetheramine - - - - - 20 10
Diethyltoluenedimine (DETDA) 5 10 15 25 25 20 30
Hardener Secondary Amine 20~30 30 20 30 20 5 5
Propylene Glycol 2 2 2 2 2 2 2
Pigment 2 2 2 2 2 2 2

UV sorbent under 2 | under 2 | under 2 | under 2 | under 2 | under 2 | under 2
v-glycidoxypropyltrimethoxysilane 1 1 1 1 1 1 1
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(a) Dumbbell

. (b) Cutter
specimen

(c) Tensile testing

Fig. 3 Tensile strength and percent elongation test
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(b) Set up for pull-off test
Fig. 4 Pull off test
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hardness tester (right)

(b) D type hardness tester (c) Hardness testing

Fig. 5 Shore hardness test
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Fig. 6 Hardening time test results

= Antifoaming Agent
= Non-Antifoam ing Agent

Tengile §trength (MPa)

Case 1 Casel Case 3 Case 4 Case 3 Case §

Fig. 7 Tensile strength test results
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Fig. 8 Percent elongation test results
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Fig. 10 Hardness test results

Table 3 Material properties of polyurea

Assessment items (?:t%))Ul) (Sst%))[?)

Drying time (sec) 10 20
Tensile strength (MPa) 18 26

Shore hardness (D) 65 70
Bond strength (MPa) 12 14
Percent elongation (%) 400 150
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