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Development of Polypropylene Fiber for Shotcrete

Tae-Wook Ha and Hyung-Sik Yang

Abstract In this study, new polypropylene fiber was developed for shotcrete and concrete reinforcement, by treating
the surface of the polypropylene by maleic anhydride grafted polypropylene(mPP). Dispersiveness of the fiber was
tested. Mechanical properties of fiber reinforced shotcrete was tested.
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Table 1. Properties of polypropylene fiber

Material Homopolymer Polypropylene
Spiecipic Gravity 0.91
Tensile Strenght (kg/cr) about 2,600
Elastic Modulus (kgf/cr) about 3.5 x 10*
Melting Point (TC) about 162
Absorptivity 0
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Fig. 1. Variation of adsorption ratio according to the amount of fiber vs mPP concentration at each reaction time. (a) is
in 30 minutes, (b) is in 60 minutes and (c) is in 90 minutes
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Fig. 2. Variation of adsorption ratio according to the reaction time vs mPP concentration at each amount. (a) is in 5g ,

(b) is in 10g and (c¢) is in 20g

o 3s

—o aown

ey

25 e e e

Adsorption (wt%)

|

o
T
Adsorption {wt%)

°

°
S

°

&

w
T

N
T

~
T

Adsorption (wi%)

/

PP Amount (g)

(2)

PP Amount (g) PP Amount (g}

(b)

©

Fig. 3. Variation of adsorption ratio according to reaction time vs fiber amount at each mpp concentration. (a) is in 6 wt%,

(b) is 8 Wt% and (c) is 10 wt%

Table 2. Specified mix table (target strength 210kgf/cr’) for

mixing test in laboratory

Unit Quantity of Cement (C, kg) 450
Water-Cement ratio (W/C, %) 45
Unit Quantity of Water (W, kg) 202.2
Sand Percentage (S/a, %) 60
Unit Quantity of Fine Aggregate (S, kg) 1059.8
Unit Quantity of Course Aggregate (G, kg) 706.5
Unit Quantity of Water Reduction Agent (kg) 4.5
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Fig. 4. Picture of mortar after mixing about 30 minutes (Monofilament type). Left one include fibers before being treated
hydrophilic process and right one include fibers after process

Fig. 5. Picture of specimen after mix about 10 minutes (Monofilament type)

Fig 6. Picture of specimen after mix abont 30 minutes (Monofilament type)
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Fig. 7. Picture of specimen after mix about 30 minutes (Fibermesh type)

Table 3. Specified mix table for batch test

Design Strength (kg/cn) 45

Max Size (mm) 13

Shump (cm) 12

Air (%) 1.5

W/IC (%) 44.0

S/A (%) 68

W (kg/m") 206

C (kg/m’) 468

S (kg/m’) 1103

G (kg/m") 538

Steel Fiber (kg/m') 45

Water Reduction Agent (kg/m') 2.34
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Table 4. Result of flexural strength by reinforced fiber
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No. [ Fiber Type Strength Increment than no| Increment than Increment than
(kegf/cr) fiber (%) steel fiber (%) each type (%)

1-1 No fiber 30.3 - - -

1-2 Steel fiber 314 3.7 - -

1-3 Monofilament type (No process) 30.2 -0.1 -3.8 -

1-4 Fibermesh type (No process) 27.6 -9.0 -12.2 -

1-5 Monofilament type (process) 326 7.8 3.9 8.0

1-6 Fibermesh type (process) 353 16.8 12.5 28.2
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Table 5. Result of unconfined compression strength by reinforced fiber

No. Fiber Type Strength (kgf/cr) Increfr;)e;t (E;:;n 1o ISI::;TI;:; t(l;r)l I;C:l:n:;;t t(l::);l
-1 No fiber 220 - - -

1-2 Steel fiber 238 83 - -

-3 Monofilament type (No process) 229 42 -3.8 -

1-4 Fibermesh type (No process) 221 0.9 -6.8 -

1-5 Monofilament type (process) 241 9.8 1.4 5.4

1-6 Fibermesh type (process) 259 18.0 8.9 16.9
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