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Abstract In recent high speed rail way, the operating speed of train is enhanced and the introduction of EMU train
vehicles is increased. In addition, as expected the demand of the concrete slab track and the trend of design
cross-section reduction, the clear behavior of evaluation of internal slab layer is demanded about the variation of
design load and speed. The purpose of this study is to evaluate and identify the mechanical behavior pattern of
concrete slab track and track-road bed with the variation of axle load and train speed. To this end, the behavior of
TCL and HSB was evaluated in according to the variation of axle load and speed. And the analysis results and the
data measured TCL strain sensor, which was embedded in TCL slab under installation on Honam high speed railway,
was analyzed. The analysis result shows that the strain are increasing in according to the speed-up of train, and line
regression was obtained from measured data. Analysis data of the state of bonding condition of slab layer and
measured data was analyzed. It is conducted that the TCL layer stress of HEMU 430X, which of axle load, is lighter
was similar to the stress of KTX-Honam, the standard deviation of measured stress is dramatically increased.

Keywords : Concrete Slab Track, TCL, HSB, HEMU 430X, Speed, Axle load, Stress, Ling Regression, Standard

Deviation
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Concrete bed Filling concrete| 1,750.
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Reinforced subgrade concrete

Table 2. Specification of concrete slab track

Fig. 4. Cross sectional view of concrete slab track

(Honam - high Speed railway)

Category Specification
HSB Layer ® Thickness 289mm ® Width 8,600mm
(Hydraulic ® Concrete Strength:12MPa
Stabilized Base) (No steel reinforcing bar)
TCL Layer ® Thickness 240mm ® Width 3,200mm
(Track Concrete ® Concrete Strength:30MPa
Layer) steel bar ratio 0.8~0.9%
Center Fillin © Thickness 240mn ® Width1,600mm
Concrete s ® Concrete Strength 12MPa
(No steel reinforcing bar)
FL~RL e FL~RL : 772mn
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Table 3. Specification of Analysis

Track component unit value
Fastener Com dynamic SPENE | kN mm 543
i coefficient
wxh| height x width mm 3200x240
fo design strength | N/mm’ C30
TCL e
Layer E, clasticity N/mm?| 32,000
modulus
allowable )
J. stress(long) Nlmm 09
wxh| height x width mm 3800%289
lasticity
E © 2
HSB Layer 2 modulus N/mm?| 26,000
f allowable stress | N/mm* 1.57
Rlz)rjdolzzzd t thickness mm 400

3.21 EMEZ3RES U Z38ETJE

dAE5 dalslee] W] mE AEsrFo
S84 A= Fig 63 2t 7|EAFAAE SEF
Zhell whet §-2e] Wsls HESH ub Qrh[12] & 344
M 55 Bsgtel Wt g wmyke] Ase 744

Load 125 kN (Total Stresse)

::;g 430kmih | "systemI (ol trans)
350 “*“System I (02 trans)
300 —=System I (o1 Long)
250 ~“system I (02 Long)
> 200 . " SystemII (o1 trans)
® izz | e——— system T (o2 trans)
050 — SystemII (01 Long)
0.00 SystemII (62 Long)
50 100 150 200 250 300 350 400 450 500
v(km/h)
(a) Axle load (50% of UIC load)
Load 150 kN (Total Stresse)
::;g 430km/h ~*System I (ol trans)
350 “System I 02 trans)
& 3.00 “System I (ol Long)
E 250 ““System I (02 Long)
Pl s s % ~SystemI (o trans)
°© :;g System I (02 trans)
050 e e e e et e et e e e o SystemII (o1 Long)
0.00 System1I (02 Long)
50 100 150 200 250 300 350 400 450 500
v(km/h)

(b) Axle load (60% of UIC load)

Load 200 kN (Total Stresse)

450

200 430km/h | ~System I (ol trans)

350 ~*System I (02 trans)
73,00 T System I (o1 Long
£ 250 > - y ; ¢
g2 i —— System I (02 Long)
Z ::‘; i ~SystemII (o1 trans)
° 1:00 [ - SystemII (62 trans)

050 SystemII (01 Long)

0.00 SystemII (02 Long)

50 100 150 200 250 300 350 400 450 500
v{km/h)
(c) Axle load (80% of UIC load)
Load 250 kN (Total Stresse)

450

2,00 430km/h ~*=system I (o1 trans)

350 | "7System I (o2 trans)
R0 [ et ~system I (o1 Long)
E 250 ““System I (02 Long)
> 200 -
z SystemII (o1 trans)
© 1! —

o e T SystemI (o2 trang

100 s o

050 SystemII (o1 Long)

0.00 System1I (02 Long)

50 100 150 200 250 300 350 400 450 500
v(km/h)

(d) Axle load (100% of UIC load)

Fig. 6. Maximum bending stress accoring to the
variation of axle load and velocity
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System II 0y 5 (E;=13000 N/mm?)

2.50
225
2.00
175
150
125
1.00
0.75
0.50
0.25
0.00

—— Allowable stress(long) Germany standard
—— Allowable stress(long) Korea standard

430km/h

a(kN/mm?)

150 200 250 300

V(km/h)

350 400 450 500

——Load 250 kN (01) ——Load 200 kN (¢1) —Load 150kN (01) ——Load 125kN (o1)

(a) Longitudinal stress of TCL layer (System II)

System II 0y 4o, (E=13000 N/mm?)

Allowable stress(trans) Korea standard

50 100 150 200 250 300

V(km/h)

350 400 as0 500

——Load 250kN (o1) ——Load 200kN(c1) —-—Load 150kN (c1) ——Load 125kN (o1)
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(b) Transversal stress of TCL layer (System II)
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System IL 0; ..., (E=13000 N/mm?)

Load 150 kN { HSB ) Gy(erans)

1.80 -
175 Allowable stress(trans) Korea standard 4304m/h 1.60 430km/h
150 1.40
125 NE 1.20
E 100 1.00
£ = 0.80 e
g07s < 060 e e s e S e e
© oso0 b ;i ! 5 s ! < 0.40
PP I — 0.20
0.00 0.00
50 100 150 200 250 300 350 400 450 500 S0 100 150 200 250 300 350 400 450 500
V(km/h) Vv(km/h)
——Load 250 kN (02) ——Load 200kN(02) —oLoad 150kN (02) ——Load 125 kN (62) ~e—HSB (289 mm) HSB (350 mm) HSB (400 mm) HSB (450 mm)
(c) Longitudinal stress of HSB layer(System II) (c) Axle load(150kN)
System II O, ;,.n; (E;=13000 N/mm?) Load 125 kN ( HSB ) G40
175 1.80
. Allowable stress(trans) Korea standard 430¥m/h Teo 430km/h
1.40
o125 & 120
—_—,
i I s R i i E 1.00
Zo7s T ! 1 i L — = 0.80
Foso | —a— T e Zo060 —
040 |- —
0.25 0.20
0.00 0.00
S0 100 1s0 200 250 300 350 400 450 500 50 100 150 200 250 300 350 400 450 500

V(km/h)

——Load 250 kN (62) ——Load 200 kN (62) —-—Load 150 kN (62) ——Load 125 kN (c2)

(d) Transversal stress of HSB layer(System II)

Fig. 7. Maximum bending stress of slab layer according
to the variation of axle load and velocity
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= ot G A o14-g-eo] thH]sto]
173% Froln] WA s = HjQl -39S HATA| 28

(System 1)9] 3HFak &2 Ouans Yo|T},

v(km/h)

——HSB (289 mm) HSB (350 mm) HSB (400 mm) HSB (450 mm)

430km/h

0.00
50 100 150 200 250 300 350 400 450 500

v(km/h)

~e—HSB (289 mm) HSB (350 mm) HSB (400 mm) HSB (450 mm)

(a) Axle load (250kN)

Load 200 kN ( HSB ) Gy(srang)

1.80
1.60
L40

& 120

E 100 =

= 0.80

& 0.60 =
0.40
0.20
0.00

430km/h

50 100 150 200 250 300 350 400 450 500
v(km/h)

—+—HSB (289 mm) HSB (350 mm) HSB (400 mm) HSB (450 mm)

(b) Axle load (200kN)

(d) Axle load(125kN)

Fig. 8. Variation of bending stress of HSB layer
according to axle load, thickness of HSB layer
and train speed
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=9EA7F 300mm (D=300mm)<] A$7F 7FE Aa
350mm, 400mm, 450mms=2 2 LEbgth  dxaekEe
Wl W S WMy}t Hxo e SHWEFHEL
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Subgrade Stress (D : 300mm)

0.0800
0.0700 430km/h
0.0600
:.g 0.0500
£ 0.0400 -
S 0.0300
T o0.0200
0.0100
0.0000
50 100 150 200 250 300 350 400 450 500
V(km/h)
—e—Load 250 kN (0z) -m-Load 200 kN (cz) Load 150 kN (6z) —<Load 125 kN (oz)
(a) Subgrade thickness D=300mm
Subgrade Stress (D : 350mm)
0.0800
430Km/h
0.0700
0.0600
0.0500 -
—
& 0.0400 -
£ 0.0300
= 0.0200 -
B 0.0100
0.0000
50 100 150 200 250 300 350 400 450 500
V(km/h)
——Load 250 kN (0z) -®-Load 200 kN (oz) Load 150 kN (6z) —<Load 125 kN (oz)
(b) Subgrade thickness D=400mm
Subgrade Stress (D : 400mm)
0.0800
0.0700 Allowable stress standard 430km/h
0.0600
&~ 0.0500
€ o0.0400
E 0.0300
2
T 00200
0.0100
0.0000
50 100 150 200 250 300 350 400 450 500
V(km/h)
——Load 250 kN (0z7) -=-Load 200 kN (02) Load 150 kN (6z) —=Load 125 kN (02)
(c) Subgrade thickness D=450mm
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Fig. 9. Variation of stress of subgrade layer according
to axle load, thickness of subgrade layer and
train speed
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