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Micro-Cracks Control of LB-DECK Using Polymer Cement Concrete

Byeong-Cheol Lho,” Jong-Yun Choi,” Gyu-Dae Cho,”
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"Dept. of Civil Engineering, Sangji University, Wonju 220-702, Korea
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ABSTRACT Micro-cracks with a width less than 0.1 mm in precast concrete panels do not cause structural problem, but they can
cause problems in long term durability and concrete surfaces aesthetic, requiring additional repair costs. In this paper, polymer
cement concrete is used to increase flexural tensile strength and to prevent micro-cracks due to construction loads on LB-DECK
panels. Using 5% polymer-cement ratio, the panel crack moment is increased by improving flexural tensile strength and controlling
visible micro-cracks during construction stage of LB-DECK.
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Fig. 1 Polymer film in cement hydration process
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Table 1 Properties of aggregates

Items Fine aggregate Coarse aggregate
Maximum size (mm 2.5 20
Density (g/cm’) 2.6 2.7
Fineness modulus 3.14 6.64

Table 2 Properties of Acrylic emulsion

Total solid Viscosity | Density

A H (259
PPearnce] s, 1s0) | P 2| a0°c, ep) | (glom’)
White 47 8-9.5 500 1.03

Table 3 Properties of steel and lattice bar

Index Diameter | Yield strength [Elastic modulus
(mm) (MPa) (MPa)
H13 12.7 400 2.0% 10°
Top bar 12.0 460 2.1x10°
Bottom bar 6.0 460 2.1x10°
Diagonal bar 6.0 460 2.1x10°

Fig. 2 Structure of lattice bar
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Table 4 Specimens for strength tests

Table 7 Mix proportions for selection of cement content

Test methods | CEMent con- Size Quantity Cement| W/C | S/a | P/C | Unit weight (kg/m’) | Add.
tents (kg/m’) (mm) (EA) kgm’)| (%) | (%) [ ()| W | C | S | G [(Cx%)
480 3 480 142 | 480 | 760 | 933
Compressive 500 $100 x 200 3 500 3| as |3 148 | 500 | 744 | 913 0.08
strength 520 3 520 154 | 520 | 728 | 893
540 3 540 160 | 540 | 712 | 873
480 3
Flexural 500 100 x 100 x 400 3 Table 8 Mix proportions for selection of P/C
strength 520 3 p/c [wiC| sha Unit weight (kg/m’) Add.
540 3 %) | (%) | (%) | W | C S | G |Latex [(Cx%)
Total - - 24 0 | 35 [473] 188 | 537 | 734 | 864 | 0
3 |355| 49 | 191 | 540 | 772 | 807 | 16 | 0.08
Table 5 Specimens according to P/C 5 1355 49 | 191 | 540 | 758 | 793 | 27
Test method | P/C (%) Size (mm) Q‘(‘g‘:;ty
0 3 EARER ] HEd] me}t jislslEE EAREHE 7]
Compressive 3 $100 x 200 3 TO =2 H|WEt= Zo] dnkA o), o] AFA ARg-gl
strength 5 3 ZEw Hadde AME 9§ Aol R8-S o
0 3 o071, o] ol wet A= NABETL AolsiA HEZ,
Stlree’igﬂ 3 100 x 100 x 400 3 j ﬁfi;— R B I e s
5 3
s = 3. B4 WL Y HEN 5 A
Table 6 Curing conditions Fog|e BAE/LE 9slel, 28E A1FS KS F 2402
Step |Curing method Content Curing time <ZIAYE Y AFWH> 7P AHES KS F 2421
I | Air curing In air 24-hr <l oF ZAYL TANE F/)F ADEE>
Up to 65°C 2-hr &) AN om, A 242k 80+ 20 mm, 4.0 £ 1.5%
2 Steam curing At 65°C 2-hr o BE3elT)
Down from 65°C 2-hr/more Fig. 3< &7 5st I A8 AHS el Ao
3 Air curing In air after 7-day 2 717 KS F 2405 <238 EQ] =7 AlF H>
2 KS F 2408 <ZAZES] = A1F w>ol] o]a)
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He A e o s sk
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Fig. 3 Compressive and flexural strength test
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Fig. 4 Flexural strength to cement content
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Fig. 6 Compressive strength to P/C ratio
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Fig. 7 Flexural strength to P/C ratio
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(b) Front view of LB-DECK specimen

Fig. 8 LB-DECK specimens (unit: mm)
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Fig. 9 Location of strain gages and LVDT (unit: mm)
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Fig. 10 Location of crack gages and LVDT (unit: mm)
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Fig. 12 Load-displacement curve according to P/C
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p2 P3 Table 9 Patterns of concrete placing in site
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Fig. 14 Cracks according to P/C
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Fig. 15 Crack propagation according to flexural moment
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