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Abstract Studies aimed at reducing the occurrence of cracks by the shrinkage of concrete are in demand because
the repair and reinforcement for cracks caused by declining concrete durability costs the user to maintain the concrete
structure. In particular, in underground power facilities for power transmission, the cost is a heavy burden to repair
and reinforce. For this reason, underground power facilities demanded effective methods for crack reduction at the
engineering design step. This study, as a part of the development of shrinkage reducing agent for low shrinkage
concrete on underground power facilities, investigated TEA to complement the shrinkage reducing agent to improve
the early strength of concrete. In the case of TEA 3% as a shrinkage reducing agent, the early strength was improved
significantly, and the shrinkage reducing effect was excellent. In addition, TEA 3.0 % and the shrinkage reducing
agent 2.0 % showed excellent shrinkage property and compressive strength. On the other hand, more study of
shrinkage reducing materials, including performance reviews on the shrinkage reducing materials with variable factors
and type of materials, will be needed to generalize these results.
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Table 2. Experimental design of concrete corresponding
to contents shrinkage reducing agent

Experimental factors Experimental level
W/B (%) 1 | -494
S/a (%) 1 [ -480
Unit quantity of water
1 -1
(kg/m’) o8
Replacement Ratio of
1 - FA(1
admixture (%/B) (10)
Slump (mm) 1 - 18025
Air content (%) 1 - 4.5£1.5
Shrink Type 1 - Glycol
reducing Amount 5 - O(Plain) - 05 - 1.0
materials (%/B) ©20 -40
Fresh concrete 2 | - Slump - Air
+ Compressive strength
Hardened concrete 2 + Drying shrinkage length change

Table 3. Mix design of concrete for improving early

strength
W/B | Sha Unit weight (kg/m’) AD
%) | %) | W | B | C | FA|SR"| S | Gy |(%/B)
494 | 48.0 | 168 | 340 | 306 | 34 | 6.8 | 874 | 909 | 0.7
1) SR : shrink reducing materials(use replacement unit quantity of
water)

Table 4. Mix Design of concrete corresponding to
contents shrinkage reducing agent

.t W/B | S/a Unit weight (kg/m) AD
mem
(%) |(%)| W| B | C|FA|SR| S | G| (%/B)
Plain -
DN 0.5 1.7
DN 1.0| 49.4 | 48.0| 168 | 340| 306| 34 | 3.4 | 874|909 | 0.7
DN 2.0 6.8
DN 4.0 13.6
Table 5. Properties of material
Material Properties
Ordinary portland Density : 3.15
cement Blaine : 3,265 cn/g, Ignition : 2.15
Density : 2.20
Fly ash Blaine : 3,850 cnf/g, Ignition : 2.50

River sand : 5.0 mm
FM” : 262 SG” : 2.65
River sand : 25.0 mm
FM : 6.55 SG : 2.63
Polycarboxylic acid based

Fin aggregate

Coarse aggregate

Admixture pH : 45~50, SG : 1.04
Shrinkage Glycol acid based
reducing agent pH : 45~5.0, SG : 0.98
NaNOs pH : 748, SG : 1.29
Tri-ethanol amine pH : 523, SG : 1.47
Calcium Formate pH : 7.2, SG : 191

Y FM : fineness modulus, > SG : specific gravity
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