Journal of the Korea Institute for Structural Maintenance and Inspection

Vol. 23, No. 3, May 2019, pp.75-82 PISSN 2234-6937
https://doi.org/10.11112/jksmi.2019.23.3.75 elSSN 2287-6979

Ol'ﬁlél'g -E—ﬂElE -',L"E.g. Arlxjx-"xﬁ}ﬁg %EHH ILH"‘é' 7HHE"

5 592%
Q18] o] 43

Development of Prefabricated Slab Panel for Asphalt Concrete Track

In-Hyuk Baek', Seong-Hyeok Lee”™, Eung-Soo Shin’

Abstract: Slab panels are very important to develop asphalt concrete (AC) track for minimizing the roadbed stress due to the train load and reducing
the plastic deformation of infrared-sensitive AC. In this study, the slab panel for AC track was developed through the shape design and the indoor
performance test and its structural integrity has been investigated through the finite element analysis under the flexural tensile stress and the design
moment according to various static load combination by KRL-2012 standard train load model and KR-C code. In order to verify the suitability of
the slab panel for AC track, static bending strength test and dynamic bending strength test were performed according to EN 13230-2. Results show
that the slab panel for AC track satisfies all the performance standards required by European standards such as crack loads and crack extension.

Keywords: Asphalt concrete track, Slab panel, Slab panel design, Performance evaluation test
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Table 1 Design of asphalt concrete prefabricated slab panel

Items Summary and Characteristic

- Specification equivalent to the PST has been applied

- High construction ability as it has mechanized
construction process

- Even quality as it is Prefabricated

nd
2 - Formation has been reviewed to secure surface
smoothness (2/3 hump types)

- 2 Hump type formation has been selected in order to
improve the construction and maintenance with
reduced panel size

Final '
design - Profitability has been secured due to optimized panel

section

- Reduced influences on temperature

- Reduced concentrated stress and curling as the edge
has been rounded

- Excellent performance with the horizontal resistance
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Fig. 2 Schematic of loading case

Table 2 Loading conditions according to train movement

Loading Loading Loading Loading
Index Case-1 Case-2 Case-3 Case-4
(LC-1) (LC-2) (LC-3) (LC-4)
X -2,275 -2,150 -1,500 -975
[mm]
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Fig. 3 Displacement and reaction force of KRL-2012 load model
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Fig. 4 Reaction force by loading cases
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Fig. 5 Finite element modeling of members
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(b) 3D finite element model

Table 3 Material property for parts

. Modulus of Poison’s
ftems Size(LxW>xH, m) elasticity (N/mm) ratio
Panel 1.2x24x02 31,904 0.15

2,000(summer)
Asphalt ) ¢ 30 %028 0.35
concrete 7,000(winter)
Elastic pad 0.160 x 0.290
A E U9 S AR v S 84S 9% FEM 7%
a4 A s siEom Wesle] Zzte] AAT Ay,
AC HA=E 23 T2E S B 9 d3} sHt o) ~FE F0,
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Fig. 6 Equivalent depth to Odemark’s theory( Zoltén, et al., 2017)

(a) Summer (b) Winter

Fig. 7 Analysis result of longitudinal stress

(b) Winter

Fig. 8 Analysis result of lateral stress

(a) Summer
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Table 4 Evaluation of fatigue load and at the condition of live load

longitudinal(MPa) lateral(MPa)
Item Design Allowable Design Allowable
sult Result
stress stress stress stress

Panel 1.46 291 0K 1.67 3.02 0K
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Table 5 Structural requirements of slab panels for ACT

Test items Requirements

Static test

longitudinal section ~ Fr, > Fry=107.7 kN

Froos > kis X Fro=1.8 x 107.7=193.8 kN

Frg > kos X Fro =2.5 x 193.8 =269.2 kN

lateral section Fr, > Fry=63.1 kN

Froos > kjs X Fro=1.8 x 63.1=113.6 kKN

Frg > kos x Frp=2.5 x 128.6 = 157.8 kN
Dynamic test

longitudinal section  Frogs > kjg % Fro=1.5 x 107.7=161.5 kN

Fros > k2d x Frg=2.2 x107.7=236.9 kN

lateral section Froos > kjg X Fro=1.5 x63.1 =94.7 kN

Froso > kZd x Fro=2.2x63.1 =138.8 kN

¥ Froos. 8% 0.05mm¥ o 3+5(3HEAIA §), Frp : A 3k%
Fros: %io 5mm O]’B_(O]'_E‘Z'”}] —r) Fr, : —1—7] ;,L% %Ag }‘] O]'_G‘

Table 6 Impact factor in UIC 713R(UIC, 2014)

Item kis Kos kig Kad
Impact factor 1.8 2.5 1.5 2.2
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Fig. 9 Test arrangements for static load test
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Fig. 10 Static test procedure at the rail-seat section for positive design
approval test (Modified after EN 13230-2)

Table 7 Static test results for longitudinal and lateral specimens section
of slab panels

Specimen Longitudinal lateral
P No Fr; Fro.0s Frg Fr; Fro0s Frg
' KN &N &N &N KN (kN)
1 225.7 - 525.7 113.1 - 463.1
2 234.6 - 5146 1521  152.1 442.1
3 1946 2046 5546 173.1 173.1 423.1
Fracture Flexural fracture Flexural fracture
mode

Requirerent > 107.7 > 193.8 >269.2 >63.1 >113.6 > 157.8

Longitudinal i i . .
@ Ongltudlr;lo szpec1men static (b) Lateral specimen static No.2

Fig. 11 Representative fracture shape for static tests
(Distance between the supports center line is 750 mm)

AA A7} Hrd Elo] 98 107.7 kN, 343 63.1 kNo| 2]
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Fig. 12 Dynamic test procedure at the rail-seat section for positive
design approval test (Modified after EN 13230-2)
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Table 8 Dynamic test results for longitudinal and lateral specimens of
slab panels

Specimen Longitudinal lateral
No. FI} FI’()_05 FI’B FI} FI’()_05 FI’B
(kN) (kN) (kN) (kN) (kN) (kN)
1 124.6 164.6 4846 113.1 - 403.1
2 157.7 167.7 4377 133.1 133.1 363.1
3 147.7 167.7  457.7 133.1 133.1 383.1
Fracture Flexural fracture Flexural fracture
mode
Requirenent > 161.5 > 2369 >947 > 138.8

(a) Longitudinal specimen
dynamic No.2 No.1

(b) Lateral specimen dynamic

Fig. 13 Representative fracture shape of dynamic tests
(Distance between the supports center line is 750 mm)
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2 A ofAFE FHE(AC) AEE A kel o7 A= SRk WS & HAstskal, A el R ACe] E i E
EANA = YN THE AC B3] 2UFE Y F A= e B i Ado] v Fasith & A7llAs B3 AA L AW T
Sl AC Al=& S B 9 g & /sl o, KRL-2012 £FGAeHE Bdl Y KR-CEE) o9 thaket A4 atg2ged ie e B o
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