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Track type (km/h) (m) Bz(m) | Xk(m)
FoRERIE 250 4.6 13.2
Ballastless 300 4.8 8.6 134
track 350 5.0 13.6
BREHIE 250 4.6 13.4
Ballasted 300 4.8 8.8 13.6
track 350 5.0 13.8
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High-speed preliminary research——Subgrade depth,
surface layer thickness
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High-speed preliminary research——Subgrade depth. surface layer thickness
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Strength condition
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The dynamic stress on the
soil underneath the surface
layer of subgrade should
not be greater than the
allowable stress
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Six times speed-up tests subgrade dynamic stress
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The measured curve of subgrade dynamic stress
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The measured subgrade dynamic deformation is much less than the limited
value of 3.5mm.
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Using modulus parameters which on the same level with subgrade strain,
the calculation results agree with the actual measurement.
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Subgrade dynamic strain should less than the value of critical
volume effect strain
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Double-block ballastless Common plate-type ballastless
track/subgrade dynamic system track/subgrade dynamic system
model grids model grids
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Double-block track subgrade surface dynamic stress
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Compared with ballasted track,
the ballastless track can
average the subgrade load, the
surface load decreased
obviously, then closed to the
subgrade load of ballasted
track with depth increase.




Szt
Structure design control
—

BEENERAKXTF1Imm ;

Subgrade surface dynamic deformation should less than 1mm;
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Subgrade dynamic strain should less than the value of critical volume

effect strain
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Relationship between thickness of surface layer and

modulus of subgrade bottom layer
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Compaction sample with pre-buried load plate simulation test
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Compaction test apparatus and  Bottom of force transmit frame and

compaction sample preparation load plate buried into the soil
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Wave velocity test and the relationship to the estimation of K30 and Ev2
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Foundation treatment: pile-net structure calculation method
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The deformation pattern of geo-mat has enormous
influence on its stress;
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Put forward a stress calculation method of pile-net
structure reinforcement which considering creep;
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Reasonably using the initial relaxation state of reinforced
geo-mat can improve the stress situation of the reinforced
material, which have dramatically positive effect.
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The deformation pattern of geo-mat has enormous influence on its stress;
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Pile-soil interaction and observed shear strength
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Observed shear strength for different pile-soil modulus ratio
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Relationship between class A, B filler
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Foundation coefficient
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deformation
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Relationship between the compaction coefficient K of
class A\ B filler and the foundation coefficient K30
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Relationship between the compaction coefficient K of
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Mechanics index: foundation coefficient K30, deformation modulus Ev2 and

tion modulus Evd
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Relationship between the compaction coefficient K of
class A, B filler and the dynamic deformation modulus Evd
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Road roller continuously compaction control
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Subgrade and transition section dynamic detection
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Subgrade and transition section dynamic detection
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Subgrade dynamic detection scheme and procedure
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In-situ monitoring points arrangement and data collection system
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Subgrade dynamic evaluation
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Subgrade and transition section dynamic detection
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Subgrade and transition section dynamic detection
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Frost-heave problems of high-speed railway
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EIERIRIR BRI ZSHE ? \d
spe

What's the temporal and spatial characteristics of High-
railway subgrade?

R ERIKIRE R R BINE ?

> How to explain Micro frost-heave filler and its development
mechanism?

RIEARR IR B AOBGRRK S ?

What Anti-frost heave structure and measures of high-speec
railway subgrade should be taken?

SIEKER ARk R P HENE ?
\KHOW to maintain high-speed railway subgrade after fros‘i-:;‘ave?

\4

Y Vv

\4

[Se3zsita Sl

Frost-heave problems of high-speed railway

EIEAIS IR R E SIS

The low and characteristic of high-speed

ISR
) RIRE ERIRRAIF IR R B HLH
High-speed Micro frost-heave filler and its
railway development mechanism

ubgrade
EEKIRIEERIREE SEE
Anti-frost heave structure and measures
igh-speed railway subgrade

SRR IR R LR

Mamtenance of high-speed railway subgrade




T ——

The low and characteristic of high-speed railway subgrade frost-heave
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The low and characteristic of high-speed railway subgrade frost-heave
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The low and characteristic of high-speed railway subgrade frost-heave
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The low and characteristic of high-speed railway subgrade frost-heave
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The low and characteristic of high-speed railway subgrade frost-heave
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The low and characteristic of high-speed railway subgrade frost-heave
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The low and characteristic of high-speed railway subgrade frost-heave
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The low and characteristic of high-speed railway subgrade frost-heave
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The low and characteristic of high-speed railway subgrade frost-heave

300.00 -

Eﬁg‘?\,* lﬁiiﬁﬁi*ﬁ = ’*F 250.00 1

200.00 o

The subgrade frost and

y =100.1In(x) - 502.15
R?=0.9391

150.00 -

BRHE (cm)

maximum frozen soil depth 100.00 .
350 50.00 -
W LR RORVRAE TR W 12-134F BT SORVRTR W 13-144F 1T 4 o_oo . . . . .
300

50000 1000.00 1500.00 2000.00 2500.00 3000.00

RiA/cm
N
w o
o

N
o
1<)

w
o

g
X
pay

OOoOoooao

3o} N &
%’b /\V %Q) K

K
&

o Rt »
N 5 & o
O §

& &
& & &

r thermal conductivity
&

@@

U coefficient

250 WARVREHRE (C.d
R
200 .o
boundary conditions
mas
I H IIH I thermal capacity
0 SHhEY
& %x%b R SO O)an %@ %0




447D pmaEnzRaR —
T

The low and characteristic of high-speed railway subgrade frost-heave
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Micro frost-heave filler and its development mechanism
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Micro frost-heave filler and its development mechanism
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Micro frost-heave filler and its development mechanism
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Micro frost-heave filler and its development mechanism
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Micro frost-heave filler and its development mechanism
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Anti-frost heave structure and measures of high-speed railway subgrade

[Sedzsitict =% st AU

Principle of high-speed railway subgrade control
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Anti-frost heave structure and measures of high-speed railway subgrade
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Anti-frost heave structure and measures of high-speed railway subgrade
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Anti-frost heave structure and measures of high-speed railway subgrade
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Anti-frost heave structure and measures of high-speed railway subgrade

IREHIKEES—I8575 5k Subgrade anti-frost heave structure - Ha-Qi

A& N

Non-frost\heave filler

By

IRFT SRk R L B AR

Ha-qi high speed railway concrete foundation bed




SEACT ek b "
M. SRk E RIS S5HEHE

Anti-frost heave structure and measures of high-speed railway subgrade
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Anti-frost heave structure and measures of high-speed railway subgrade
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Anti-frost heave structure and measures of high-speed railway subgrade
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Subgrade anti-frost heave structure, strengthening surface waterproof,
Zheng-Xu high-speed railway
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Anti-frost heave structure and measures of high-speed railway subgrade
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Subgrade anti-frost heave structure - drain surface water into underground - Ha-qi
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Low subgrade seepage blind shaft
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Anti-frost heave structure and measures of high-speed railway subgrade
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Subgrade anti-frost heave structure- partial heat insulation — Ha-da main line comprehensive test section
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Frost-heave problems of high-speed railway
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The low and characteristic of high-speed
grade frost-heave
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Maintenance of high-speed railway subgrade frost-heave
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Maintenance of high-speed railway subgrade frost-heave

2. ZIRF%E Line adjustment
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Raise up
increase regularity
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Tune down
prefabricated mat
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Maintenance of high-speed railway subgrade frost-heave

2. LERRIFEE Line adjustment
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Dynamic regularity adjustment considered both winner and summer
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Maintenance of high-speed railway subgrade frost-heave

3. iE{KELEAR Lower iron plate
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Adjustable amount increase 6 mm
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Waveform comparison before and after using lower iron plate
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Maintenance of high-speed railway subgrade frost-heave
4. REEIPA R hgEEEET#E Surface sealing and block off expansion joint
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Remove bleeding Brush first coat Install backer rod Perfusion silicone
cement
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Maintenance of high-speed railway subgrade frost-heave

5. IREIFKERIEAR Remediation of roadbed precipitation
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Groundwater below the subgrade surface 1.0 to 1.5m
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Scheme 1: Well-point dewatering Scheme 2: Blind ditch drainage
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