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Mechanical Properties of High-Early-Strength Concrete for Early Traffic Opening
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Won, Jong-Pil - Kim., Hyun-Ho - Ahn, Tae-Song

Abstract

_This study was performed to enhance mechanical properties of high-early-strength concrete using
regulated-set cement for early traffic opening with various mixtures. Restraint of moisture and
thermal movements of concrete pavement in actual field conditions, by external or internal
restraining factors, generates tensile stresses which introduce microcracks and thus reduce the
mechanical properties of concrete. Fiber reinforcement of concrete is an effective approch to the
control of microcrack and crack development under tensile stresses. Three different types of
regulated-set cement which recently have been used in Korea and two different types of fiber were
adopted. Fibers were added and their mixtures are compared with plain high-early-strength
concrete mixture. From the test results, fiber reinforced concrete was increased mechanical
properties of high-early-strength concrete using regulated-set cement than the plain concrete.

Keywords : Early traffic opening Fiber reinforced concrete, High-early-strength-concrete,
Microcrack, Regulated-set cement
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E 1. Chemical properties of regulated-set cements

(Unit: %)
Type of . .

cement S0z AlOs | FeaOs MnO Ca0 MgO K0 NaO POs Ti0y LOI
A 11223 | 17.830 1.368 0024 45.273 1.069 0507 0.372 0136 0.847 4786
B 12305 | 14362 1.407 0.025 46.020 1.657 0.453 0.166 027 0.149 3.527
C 15.331 8799 1939 0.027 53.596 0.689 0.978 0.237 0.071 03% | 1636
opc | 21807 | 49% | 2600 | 005 | 63029 | 2989 | 0905 | 015 | 0060 | 0321 | 071

* Type 1 ordinary portland cement
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2. Properties of cellulose fiber and polypropylene

fiber(HEZE 5 2000)
Fiber type
Property Cellulose fiber P°1y‘;ir§§ryle“e
Flastic modulus(kgf/cr) 61 X104 35x104
Bond strength(kef/ci) 15.3 4.1
Specific gravity 15 09
Fiber length{mm) 30 19

Effective diameter(mm) 0.015 0.1
Length-to-diameter ratio 200 190

Tensile strength(kgf/cr) 510 [ 6120
No. of fibers per gram 1200000 [ 12000
Fiber count(l/cr) 1480+ [ 06

* 1 8kg/m’

**0.9kg/m’
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E 3. Physical properties of fine and coarse aggregate

Type of Spequ ulirawty Absorption .
aggregate | Buk | (oop) | Apparent (%) A
Fine . -
Aggregate 259 261 263 067 ﬁ
Coarse i
Aggregate| >0 | 262 | 283 0.35
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(kg/m®)
Type of Cellulose: Polypropylene
cement w/c s/a(%) C W S G RA AE SP Fiber Fiber
0.0114 - - -
A 0.39 39 380 | 1482 | 702 | 1100 | 114 1.3 -
- 38
- 09
0.012 88 - -
B 0.37 45 400 148 789 968 1.2 13 -
- 12
- 09
— 3 — -
C 0.30 40 500 150 677 | 1020 0 1.3 -
) 6 - 09
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