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Table 1 Shrinkage Strain(un) RH=60%

27 ) — N ORI, HEY  \ember u o h Shrinkage - Age(days)
. oA ~ 2
R ORI RIS, A TR DTG - mm mm mm | 28* 183* 365* | 56** 183** 365**
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% :/7),F@ﬁﬂ e Slab 48000 1080 923|251 596 723 | 287 572 713
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Table 2 Basic Creep Coefficient ¢,

Memb RH=60% RH=70%

ember to=7days to=28days to=7days to=28days
Prism 4.55 3.50 3.95 3.04
Slab 4.11 3.16 3.63 2.78
Beam 3.53 2.71 3.19 2.45
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2.5 \IFRE N OBREZEL Table 3 Concrete Stress t=1095days (MPa)
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EHTIEY L SR L R & &b Ic T Member RH=60% RH=70% RH=60% RH=70%
%, ayvyy— K @ﬁiﬁ%ﬂﬂ%%}]%ﬁ@mﬁ (mm) =7 =28 | t=7 =28 | =7 =28 | t==7 1=28

. s ___ Prism 50 | 1.30 1.60 | 1.22 149 | 3.04 374 | 285 3.48
%, FAHIS S ORFHZLEZRL, KOS gy 92 | 132 161|122 148|307 375 |284 3.44
HANTE TS L~ THEE S LD, Beam 263|096 116|087 096|223 270 | 202 223
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Fig. 1 Restrained Concrete Stress t=1095days (MPa)

Table 4 Comparison of Concrete Stress (MPa)
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Fig. 2 Change in Restrained Concrete Stress (MPa)
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Table 5 Details of Slab ¥
Span D W Steel Bar w (KN/m)
(mm) (mm) (mm) End Center p:(%) D.L. L.L.
3600 120 400 2-D10 2-D10 0.376 1.13 1.13

Table 6 Elastic Properties of Slab

Bending Stress* Deflection Natural Frequency
(MPa) (mm) (Hz)
Concrete Steel DL+LL D.L. DL+LL
254 205 0.832 28.2 19.9

*Load: DL+LL

Table 7 Section Properties of Slab

pt (%)  Portion k lg* ler™ ler/lg
End 0.242 6.08 0.904 0.149
0376 Center  0.239 5.92 0.903 0.153
0.752 End 0.304 6.39 158  0.247
Center  0.319 6.06 157  0.259

*x10"'mm*

Table 8 Material Properties for FEM Analysis

Young's Modulus Poisson'sratio  as  Thickness
(GPa) (mm?)  (mm)
Concrete 20.6 0.167 - 400
Steel 206 0.300 143 -
Table 9 FEM Analysis Models
b Non-bond Axial
i Length Stress
Model Cracking (mr?])
(%) (MPa)
End Center End Center
EO 0.375 - - - - -
Cl-e25 0375 O - 25.0 - 1.20
C2-e25 0750 O - 25.0 - 1.20
C1-e50 0375 O - 50.0 - 1.20
Cl-ec50 0375 O O 500 50.0 1.20
C2-ec50 0750 O O 50.0 500 1.20

REL, A7 7 RAMINZEZFRN & LR L X 7 HpED
NrETCEE, £/, PEIMMEDLTO=27 Y — hOE
MEMEEEE & Lz, Sz fiacoar s —he
DOFEEEMRT 2 Z L2 X b, BEEm Lk L Ok
TYRAR DR OFFRE B ST, (AR SE, E
EB LR T 7NIZ 25mm 7213 50mm & Lz, £/,
Tl bR K-> TEBIEE 25728, AR F 7K

C.L.

|
100 100 502525

Steel Bar

Fixed End

Fig. 3 FEM Model of the Slab (X-Y Plane)
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Table 10 Calculation Results

Deflection Axial Elong. Crack Width (mm)*** ft (MPa) o, (MPa)
Model ) ] End Center End Center
(mm) Ratio* | (mm) Ratio*
Shortt. Longt. Shortt. Longt | Top Bottom Bottom End Center
EO 0.805 1.03 |0.0997 1.05 - - - - 205** - 103**  2.67 1.20
Cl-e25 1.67 0.498 | 0.153 0.687 | 0.117 0.434 - - 360 77.6 - 2.59  3.01
C2-e25 122 0.681 | 0.123 0.856 | 0.0653 0.242 - - 192 36.7 - 2.66 2.58
C1-e50 228 0.364 | 0.189 0.555 | 0.195 0.724 - - 310 129 - 231 347
C2-e50 159 0523 | 0.143 0.733 | 0.112 0.415 - - 174 63.6 - 2.6 2.9
Cl-ec50 | 3.26 0.255 | 0.238 0.440 | 0.218 0.808 0.105 0.389 | 343 136 307 2.81 3.28
C2-ec50 | 2.05 0.406 | 0.167 0.629 | 0.119 0.442 0.0544 0.202 185 64.8 162 2.89 285

*Ratio to calculated elasticity value **Design value ***Long-term values take into account creep
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WL, EERBIAATE 3 A5(1095 H =26,280 Bl & L7z,
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=72 L
ke = (1+10t)0080 —1 (11)

¢ o EAKGER ] (RFH)

341 RIEDOZEL
Fig. 4 [Z 2 EFWIEI L X7 7 2K0MIH (D) B
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Fig. 4 Change in Rigidity Ratio
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Fig. 5 Change in Slab Rigidity>

Table 11 Number of Cracks and Crack Width (mm)®

Position ~ Age* HPCa-1 HPCa-2 RC-1 RC-2
End-1 1 1 2 1
Center 1047 2 3 1 9
End-2 1 1 1 1
End-1 0.15 0.60 0.06 0.70
Center 1047 0.04 0.35 0.04 0.55
End-2 0.10 0.85 0.04 0.85

*days

B L 725> T %, Table 11 IZERES (23T 5 OUE
TR Z R T, W0 ENREE O O OVEINIEIT,
0.20mm LA FCh 5728, HHGRER AT TR K 0.85mm,
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Fig. 6 Comparison of Measured® and Calculated Crack
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Fig. 8 Change in Tensile Stress
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