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The Effect and Countermeasures of the Vertical Track Settlement Caused by

Expand and Contract Behavior of the High-Speed Railway Bridge Girder
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ABSTRACT : According to continuous welded rails on a bridge, temperature changes bring about the expansion of the
bridge deck,adding axial forces on the track. Moreover, the ballast on the bridge deck expansion joint is moved due to
the bridge deck. The longer the bridge deck is, the greater the influence will be, loosening the ballast, causing track
irregularities, and deteriorating passenger comfort. Considering the structure of the bridge itself and tolerance for track
irregularities caused by the loosened ballast on the bridge, the maximum length of the deck should be less than 80 m,
which is the same as the standard of French railways. In this study, the interaction between the expansion related to
the bridge length and the irregularity in the longitudinal level, referring to measurements and maintenance work
performed in high-speed railways, was analyzed. This research shows that the installation of a sliding plate or a vertical
ballast stopper is not a good option, since it is difficult. On the other hand, the installation of a ZLR fastener or gluing
is easy, but its influence is insignificant. In conclusion, switch tie tamping or manual tamping is more effective than
other methods of what?
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12! 4. Effect of Rotation Angle on Girder
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72! 3. The Vertical Track Settlement and
Expand and Contract Behavior on Bridge
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Graph on Bridge

a8 6olxet 2ol 7] fAEs AeE ARAY 2
ARl AAE T T Ax APl HF
2mm (°“ﬂ?‘7}°ﬂ/‘1” 4mmeld) F= 2163549101?1 53],
A=A 50%eldel wF g 7‘017} = A7
of YR Sith. ole] w2} ko] mE wF HP‘%’% o
s 23R olgs 7HAITIH ?JIE 18] 9= =+
e 7oz Addy, dAAle A=Y Eeaqie
2 W7 7hed Aoz vehie, 7] AxARddol
Ei?ﬂ Agriete A7 e fAET = WelA A

ol o 7HA] slamgel ol AR A TREkle] &
dﬂl A8 ¢ e A WK Aes ddEn

—_

3.3 TATHA AIS

Aze nAEH] WEHoRE LAk wFo| o]
AT 6m THEI2m) ol el AB3E A2y S B
el AREES HASRIy ARMYRSE § FR|ES
g3t w288 A48l Ysld TAVAAE ATEe 1 &
7 A=t
O AlF9YA : o%w 126km784 : FY

(n24 Azt Z

Zo| : 200mm)

DR AR FoERH A, & 47 6m(F @
4 12m) T3t sl AZAF2FE 15cm
e = (A5 20cm) S TAAFCE
A B g HasAR]

O A&

79%) 20054 12¥



DEHET ek diEEe] R2EAMSAZ0| YTHEo| o)Xls Rk} CHalol RSt o
T ) 3.6 14N Az & SHUEESHZET AHZE 21
—7::5;;-‘5,1——- 3.5.1 AZA el o A=AF A5 AFH(EM-120)
i =833 - -~ -
' e e AeNFAS v 9% 1A A2 9 SEAET A2
S — o v &3S Asur) Aajel ARATRe 2B 715
29 Al & bl tigt HEE dAlstn HEdy 5
FIEZE NEA T AT A=ERHS vl FAMs] gt
. of 247ie] 4, ] AEARE S ddelel 12 7|2
| i =
32 7. The Drawing of Bonded Ballast Test 2 Hg 243
Construction
= ' _ # 3. Track Measuring Data (Longitudinal level, mm)
3.4 &t @sHAFE HMZ(ZLR : Zero Longitudinal
2ol | P3| Pas| PRT| PR Pl | P43| PUs) AT P40l P51 P53 PR P57| BT
Resistance fastener)
o022 | 323|137 3(3.1(37|16/31|23| 3 |28|28| 2 | 281
N . 238 |as5|28| 3 (31|31 4| 2(32| 3] 3|27]21| 2] 2%
TR AlsclaRdd) vl Adrel 842 e d w520 |1.91.522(1.8]23/28) 1] 2|15 2 [1818] 1| 1.82
SAETE sl AAFoRN T} LEAZOR I :
N i 2919 |23|17|22| 2 |25(31| 1 |25| 2|22[19]28| 1| 209
A8l %1]"‘94 Zdg AR B0 xRl w
o AZse A waml ARE o] o] SRS sl A2 1216 |36(23|3.7| 3 |35(42| 2 |34|24| 3| 3|233[22| 305
= 2 o=l e Flo] Al
o e e E“;Ol )\”;‘J‘ = WZ - ?4 j? w320 |16|151.3/15/16|28/18/15(19 1] 1| 1] 1| 150
TA 5] o o] UM O EolM o] ©
H/];j e= 4;‘?‘ T} sk ol 1 t"“] SRz w527 |1515| 1515 15028181518 1| 1] 1| 1] 140
AgE|glon &go] 7hsla W A2 sJalel &
Iom #gel st whe AL el AT + 03827 |15/15/1.5/1.5/1.5(82(18[18] 2 1] 1| 1]|1| 15
ol zlxo] ¢9lom ‘ﬂe AEE o}
s Aol gleni 1 gig AEsi K B.1021 |25|25/25/10/10] 2 |25/15/25) 1|25/ 1| 1| 181
O AlF9A  oFn 126km944~127km706 T+ &
A e R B P P
O NBH : APHRTEE ABR AF 5m 0 o :
sl EEAZTE Al HYEE U = el .
FEAYE S TaAA AeAEY olgE
H 13813} | : ‘
T 2. The Location of ZLR Fastener Installation : }
8 o0 o], PE] = L e
N3 3 (m) i) K m) T2l 8. Track Measuring Data Graph
1 126km 126km 6 ; 127km 127km 6
942 948 422 428
5 120721;m 1%2{8?“ 6 8 125%1? 12521?1 6 3.5.2 As3t %‘“"“%}@ﬂr(Optlc gl =)
= AEA 2R AMREAel A ME 1571 o a3
g | 127km | 12%km | o f o | 127km | 127k6m | o [BAesAle) Al J‘ﬂ % Sl H_"M B
102 108 582 58 AERool XS Hr|R Zsle] FAAYE dolsiy]
127km | 127km 127km 127km 2 t}.
SN T 188 | & 1©| ees 668 | °
127km | 127km 127km | 127km
P 262 s | & || o2 o | °
127km 127km
. 342 347 2
sERuT s =27 M{7H 65(SH 795) 20054 122 677




oN
E
ofn

=

?D!

T 67|

DTN YR . YETL . @EAHT

I3 9. Track Measuring Data Graph by Optic Device

EARZA AEFIHP33)E A, sl AREE Aol
L7mmeld ImmE 21 s EIZE 3.6mmolA
2.5mm& ZAEey 1 gy Higl A|FA] 2ARES
At A EWQ dAlshe 9 EARMEo] Bagh
A AA S 2tE o A AedEde] AREHL e Al
Aoy B2 ﬂi‘%ha"ﬂ AL T TH FEo|

3 &% Zﬂ@?‘ *ﬂ@-—[‘ﬂg the 7zt Blsh st e
EEA s Yehtng A7 9 —%O]i e AP
2 Aol #HE 1% ZJE °ﬂ 2g3t7] el
Ae ol the EJJr g QA did AEV FUR R 3
@ Aoz puEn,

s #ar)( Opt1c of olg g 2 Av nEA A
T GEADT 2877t Qbriiel) Hisje] iAo

i

2 A7 A veh ole EnAR 3 Axrdol
%" ]-5101 1’}‘5}]’}"_‘ ﬂ——i T&%E]U:] % %% 7];7:2“71111’1'1)
2 2% BEdy 9

-1"'. LA‘E;:-.-
e A Tey ]
ey g NS Y

-lo
=
e,
_E‘
fatal
4
%
of)
oL
otk
e
nﬁ
mlo
N
cn
=
%
=t
o}i

AAGANN sefslo] 723 AlEA] A8H ook stee ¥
§ aEHzde 48317] sttt

>

3.7 E|0|E Hx|

7hssteg @A PACM A E3l7]e 0134%01 9,13}.

T

Slab nea gap Siab near ggp
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