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BHY, tunnel, 8%, D=E S, rail, railway, X, JIXt, train,
01712, 012120, micropressure, micro—pressure, F& b, gF
=10, ¢, Ht&, (wind) pressure wave, compression wave,
compressive wave, 44, sonic, =, boom, A, partition,
£, bang, shock, impact, &S, vibration, &8, L0[=X,
noise, &%, 3%, A, MZ, &=, buffer, reduce,
decrease, absorption, £&, hood, &3, entrance, S2, S
3, 233, hole, 001 AFZE, air shaft, &, &&, window,
£, slit, 9E, duct, EYQ, 2, membrane, A, side
branch, @Xxt=& AI&Jl, moving model rig, tunnel rubbing
simulator, 28 A2 AFZE, Pressure relief shafts, @xt M &
£ &4, train nose shape, BHHEY =2 &=, tunnel Shock
absorbing, tunnel shock absorber, HY &2 &% =X,
tunnel shock absorbing construction, &< = F&, sonic
boom structure, EHHE &2, tunnel buffer, 1Y &, Tunnel
hood

ALL=(tunnel) AND ALL=((micro*pressur* or (sonic
near2 boom) or (moving and model and rig) or
hood or (shock near absorb*x) or airsshaft or
(compress* near2 wave) or (micro* near2 pressurx)
or ((wind* or air) near2 (pressurx or wavex)))) AND
ALL=((railway or railroad or locomotive or trainx1 or
(rail near2 (car or vehicle)) or transit or tram or
(rolling adj stock) ));

116

(ALL=(tunnel) AND ALL=((railway or railroad or
locomotive or train*1 or (rail near2 (car or vehicle))
or transit or tram or (rolling adj stock)))) AND
(ALL=((noise or sound or acoustic*) and (proof* or
absorb* or absorpt* or louver or mat) ));

(TI=(tunnel or track) AND ALL=((railway or railroad or
locomotive or train*1 or (rail near2 (car or vehicle))
or transit or tram or (rolling adj stock)))) AND
(TI=((monitor* or measur* or detectx or meterx or
estimat* or evaluatx or apprais* or assess* or gaug*
or _check or sens*)));
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ASAZ, LSHE, ESSE, YS=Y,
mat for sound proofing, track sound absorber, sound
absorption block, sound absorption block, acouctical louver,

absorber of track bed
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Measurement system of test Bed, (Remote control
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. Field Assessment of the Performance of a Ballasted Rail Track
with and without Geosynthetics

O A4+ JOURNAL OF GEOTECHNICAL AND GEOENVIRONMENTAL
ENGINEERING

o A = Indraratna, Buddhima; Nimbalkar, Sanjay; Christie, David;
Rujikiatkamjorn, Cholachat; Vinod, Jayan

O 7] ¥ : Univ Wollongong, Fac Engn, Wollongong, NSW 2522, Australia.

O %A} : ASCE-AMER SOC CIVIL ENGINEERS, 1801 ALEXANDER BELL DR,

RESTON, VA 20191-4400 USA

O F& W& : & 97 2= EAFYA S (CGeosynthetics) of F-o] k& A2

=gl 4% Qs AT B =8

¢ %% Understanding the complex mechanisms of stress transfer and strain
accumulation in layers of track substructure under repeated wheel
loading is essential to predict the desirable track maintenance cycle
as well as the design of the new track. Various finite element and
analytical techniques have been developed in the past to understand
the behavior of composite track layers subjected to repeated wheel
loads. The mechanical behavior of ballast is influenced by several
factors, including the track confining pressure, type of aggregates,
and the number of loading cycles. A field trial was conducted on an
instrumented track at Bulli New South Wales, Australia, with the
specific aims of studying the benefits of a geocomposite installed at
the ballast-capping interface, and to evaluate the performance of
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moderately graded recycled ballast in comparison to traditionally very
uniform fresh ballast. 1t was found that recycled ballast can be
effectively reused if reinforced with a geocomposite. It was also
found that geocomposite can effectively reduce vertical and lateral
strains of the ballast with obvious implications for improved track
stability and reduced maintenance costs.
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Fig. 1. (a) Details of instrumented track at
Bulli; (b) section of ballasted track bed; and
(c) section of ballasted track bed with
geocomposite layer at the ballast-capping
interface
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Fig. 3. (a) Longitudinal section of instrumented
track at Bulli (b) EFCP test record at center of
Section 2 (c) EFCP test record at center of
Section 4
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Fig. 2. Particle-size distribution of ballast and
capping materials
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Fig. 4. Schematic diagram showing installation of:
(a) settlement pegs and displacement transducers;
(b) vertical and horizontal pressure cells
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(b SCI =% : Measurement of Distributed Antenna Systems at 2.4 GHz in a
Realistic Subway Tunnel Environment
O #3d9 : IEEE TRANSACTIONS ON VEHICULAR TECHNOLOGY

o

O 7] # : Beijing Jiaotong Univ,

Z 2+ : Guan, Ke; Zhong, Zhangdui; Alonso, Jose; Briso-Rodriguez, Cesar

State Key Lab Rail Traff Control & Safety,

Beijing 100044, Peoples R China.
O Z%A} ¢ [EEE-INST ELECTRICAL ELECTRONICS ENGINEERS INC, 445 HOES
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O F8 U§ : B AT A9 SAEE HasAolA e 24CGHz o] E4F <t
1} Al 2El(distributed antenna systems; DAS)ell o gk o

29
e Z%&: Accurate characterization of the radio channel in tunnels is of great
importance for new signaling and train control communications
systems. To model this environment, measurements have been taken
at 24 GHz in a real environment in Madrid subway. The
measurements were carried out with four base station transmitters
installed in a 2-km tunnel and using a mobile receiver installed on a
standard train. First, with an optimum antenna configuration, all the
propagation characteristics of a complex subway environment, including
near shadowing, path loss, shadow fading, fast fading, level crossing
rate (LCR), and average fade duration (AFD), have been measured
and computed. Thereafter, comparisons of propagation characteristics
in a double-track tunnel (9.8-m width) and a single-track tunnel
(4.8-m width) have been made. Finally, all the measurement results
have been shown in a complete table for accurate statistical modeling.
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Fig. 1. (a) Classical arched
tunnel used in measurements.
(b) Schema of the on-train
receiving antenna's position. (c)
SKe\eton map of the tunnel:
Tribunal—-Principe Pio. P

s A ~

TX1 TX2  TX3 X4 Ssgnal from Tx4|

[

Veriical Horizontal

Received power (dBm)

(s o 500 1000 1500

Fig. 2. (a) Test transmitter installed on the
tunnel. (b) Antennas' configuration in the
cabin of the train. (c) Block diagram of the
test transmitter. (d) Antenna patterns.

Distance (m)

Fig. 3. Received power in the tunnel with four
transmitters and a description of different
regions.
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Fig. 17. Time history of side force coefficient during the train intersection.
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[3 15 | W0S-DO0SE: Alarms, signaling, telemetrya | 7| 6 | 5 gpiE] 4|4 6|ag 32| 2[1[4]1]|1][2]1
7 15 | X23-BO4E: Electric s and 3|24 1 aRdsl 2] a[a|s]| 22z [=2]=2]3 1
8 14 | T01_J07D1: Digital computers > Dataproc| 6 | 4 | 4 zlalalyd 32| 2]2 s[z]|z 2 [z
9 14 | W0S-D07D: Alarms, telemetrya| 7| 5| & Tl 4| sy eEl a2zl =z [=2]7
10 12 | T01-NO2B2B: Digital —=Internet| 4 | 4 | 4 46| 4| 2|8 32| 4| 33|31 | 42|01 |12
11 11 E-DOSF: Alarms, signalling, telemetrva | 8 | 5| 2 9|10 3| 2| 8|42 3[2]2]1] 4 112
12 10 T01 MO1D: Digital computers —= Internet an| 7|41 23| 2|2 4|3 |33 3| 2]|3]|1 2
13 10 | W01-A038: Telephone and data tr P E z2|z2]z2 HEIBREED K N
14 10 | W01-A06G2: Telephone and data transmis| 4 [ 3 [ 1 2|z2]2 HEBREID SO 121
15 10 | X23-B02C: Electric railways and =z o B 2 5 - i e = I e 2 ] 1 Z
16 8 | W01-A08A: Telephone and data fr 4[5 4(a[z|2|3[a[4]3 AREEEE 11
L¥d 8 | X23-BOSC: Electric railways and signalling] 2 | 1 A 7022 ¥ 1 1 s 2
18 7 K23-A02G: Electric railways and signalling| 1 5 1 3 1 1 1 1 1 1 o
19 7| X23-B: Electric i ays and signalling = | 4| 4| 3 2 2 & 2|2 i) 1. [5&
20 6 | T01-CO7C3: Digital computers —= Inputioutp] 1 | 2 | 1 AR AR E &

2
3
13 2.1.31 TDA Co-occurence matrix (DWPI MANUAL CODES H]x)
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Reset Patent Assignees (Best Available) (CIf 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
#Records | 22 10 7 & (] 1] 5 5 5 4 4 4 3 3
2 5] ¥
g v | a Z = [ 8 o 2
2 i i 0 a z
g Show Values >=0.00 and <= 1.00 g = Sl I 2
0
= =1 & L = = 2
] Cross-Correlation % & 5 g o i 2 a o 5
H Crossed With: Patent Assignees Z 2 3 s = a 3 g L ; =
3 (Cleaned - Ho Individusls) 2|3 O e (= gl el 8|z
5 #of Recards €| g al|l 2] 2| % s s|% 2
Pearson's r C% g E z 2 g' g g 4 ] - £
3 u 5
: Slele|3|E]2]¢ 1B ILEE
a £ § @ = S E g j o > 0 w 2 = w
= B Elx|E| = gl a2l |a|z|g9]|R|E
é |s b I < g o z = 3 s @ o
< |2 Bl 2| 22| 2 s|Eg| | & | B |8 | =| &| X
i |2 clzlelz)lelg|lz|2|2|5|c|e|z2|3]|8
5 |= v A J £ N T 5] T = 3 =) z = = z o i ¥
1 |22 KOREA RALROAD RES INST 0013 | -0.010 | -0.016 | -0.016 | -0.015 | -0.010| -0.010| -0022 | -0.016 | -01.024 | -0.010| -0.012 | -0.010 | -0.014
2 40 | ZH TETSUDO SOG0 GUUTSU KENKYUSH| -0.013 \\\@Q\ -0.008| -0.016| 0225 | 0.016 | -0.008 | -0.009 FOMEYY -0.015| 0.058 | -0.008| -0.011 | -0.008 | -0.013
3 9 | HTACHILTD -0.010 | -0.008 -0.011 | -0.011| -0.040 | -0.007 | -0.007 | -0.015 | -0.011 | -0.016 | -0.007 | -0.008 | -0.007 | -0.009
4 7 | CHNA RAILWAY NO 4 SURVEYSDESIGN | -0.016 | -0.018 | -0.011 kNN -0.019 -0.047 | -0.011| -0.011 | -0.025| -0.01% | -0.028 | -0.011 | -0.014 | -0.011 | -0.016
5 6 | HIGASHI NIPPON RYOKYAKU TETSUDO K| -0.016 | 0.225 | -0.011 | -0.01% 0.011] -0.011 | 0.024 -0.011 | -0.014 | -0.011 | -0.016
6 6 | KAWASAKIHEAVY IND LTD -0.015( 0.016 | -0.010| -0.017 -0.010 | -0.010 | -0.022 5| -0.010 [ -0.012 | -0.010 | 0.202
T 6 | UNN BEUING JIAOTONG -0.010 | -0.009 | -0.007 | -0.011 -0.010 -0.007 | -0.015| -0.011 -0.007 | -0.008 | -0.007 | -0.009
8 5 |CHENL -0.010 [ -0.008 | -0.007 | -0.011 | -0.011 | -0.040 | -0.007 -0.015| 0011 -0.007 | -0.008 | -0.007 | -0.00%
9 5| MISHNIPRON RYOKYAKU TETSUDO KK | -0.022 [ U048 -0.015| -0.025 | 0.024 | -0.022 | -0.015 | 0.015 W -0.024 -0.015 | -0.018 | -0.015 | -0.021
10 5 | TOKAIRYOKYAKU TETUSDO KK -0.016 [ -0.015| -0.011| -0.019| 0.083 m -0.011 | -0.011 | 0.024 \‘\E\\DQ\ -0.027 | -0.011| 0.013| -0.011
11 4 | MTSUBISHI HEAVY IND LTD -0.024 | 0.059 | -0.018 | -0.028| -0.028 | -0.025 | -0.016| -0.016 0.027 -0.018 | -0.020 | -0.018 | -0.023
12 4 | NIPPON SHARYO SEIZO KK -0.010 [ -0.009 | -0.007 | -0.011 | -0.011 | -0.040 | -0.007 | -0.007 | -0.015| -0.011 | -0.016 -0.008 | -0.007 | -0.009
13 4 | UNN SOUTHWEST CHINA JIAOTONG -0.012 | -0.011| -0.008 | -0.014 | -0.014 | -0.042 | -0.008 | -0.008 | -0.018 | -0.013 | -0.020 | -0.008 W -0.008 | -0.011
14 3 | FUJMSU LTD -0.010 | -0.009 | -0.007 | -0.011 | -0.011 | -0.040 | -0.007 | -0.007 | -0.015 | -0.011 | -0.016 | -0.007 | -0.008 \\\@Q\ -0.009
15 |3 | Ko sTEEL LD 0014|0012 | 0008 | 001 | 0016 | 0202 | -0.008| -0.003| 0021 | 0023 | -0.008| 0011 | -0.009 RATRRS

13 2.1.32 TDA Cross-correlation matrix
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TDA(Thomson Data Analyzer) Cross-correlation matrix® 53 7|& EXE A¥WHEd, &
329 Hd4Records)7t Be 93 TOP 15 , ABABA7L 05 oo g £ 7|ge
Fs AAF AR NPT AEdhe 7PFYe®E & F S

KOBE STEEL LTD®} TOKAI RYOKYAKU TETSUDO KK7} A2 A&dA7E 0.917
27V 52 ZoE E4HW, G ol ZIeAAB/ATY 7P AAEHA dAEE &
g 4 Qi MITSUBISHI HEAVEY IND LTD2} NISHINIPPON RYOKYAKU
TETSUDO KK7} A#3A 0.7660.2 F HAE 7|&4ABA7} 7P QA dA%
< gt = U
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A= B g 71EA@]e) 2okl =il el EEHI glov, AdEEs
ACADEMIC ~ PRESS LTD ELSEVIER SCIENCE LTD, PERGAMON-ELSEVIER
SCIENCE LTD, LSEVIER SCI LTD, PROFESSIONAL ENGINEERING PUBLISHING
LTD 5 #3, vl=9] Adelr B =&l HEHIL 5.

SR BY, Y] 7oA wol WRUMREI glow, duE ofFhe] =
o] THE@KHIL e FFOoE B FoF AT k¥l Bad FF).

A

M

o] HopolA= Howe, MS <=(1]=r Boston Univ)7} 217e2 7} @o] wrEdk A
o2 Yeha gls. o] ®oF Huh AF7|#e vwlE Boston Univzlh 2471, d£9
RTRI(Railway Technology Research Institute)7} 8712 =E-& WEsIow, wl=
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I glen, Fo] 3T%@5E Httolw, B, =, n=,
2 SEueEE 2006 o)F &9 371 AA 5319 60%
H ol @e] FUiEta Lol HAR.
AR ZEdEE 1Y, A5 nrdet AEAre9)9 94 2UEF 714679
FoF 537k 50%4 SdsAl UElda A 5IE Bol &Y A9 5 FUU(Top
5 Assignee)e 4y ®B®, F=te] KRRI, ¥Ee] HITACHL, RTRI, 3¢ EHuEd
5ol B 298 sta glon, o] Eof b FUUES Y| HITACHIE Al<sta o
& A B30 IaHo] 9% AL 5, IA V& AAo] N&IEINE ¥ A
o2 HAA,
Sd=7PE AFU)e SSEXE AR, 48 o] HEEHYE Pas A
(A71%) HoF E37) o] Yehua & 97 ZUEHB7E) Eoks 3o /M
2

B SHE FUsh Qi 20 Uehtu glom, 90571 Y Be A B
< BA3ta e ZeE HoR

-
=7 AAYE vws Ry, 9 53 AFFRES ousts A%
9] &9 Family Patent7} %2 fHo|l =4 yehya om, X/
A4 53 Bfet #Hol w8 AEEAFCPP) 2 FFHAFCPD 2 FH FE2E
AAPS 1T ZEHARTO)NME m=e] /M & AAES el 5. ©l
E B8 2w, FF ATE JYF Ao HWeR s 3 vlw 5 E FAL
2 AR Adgr)es BAske Zlo] 28 AoE ddg.

7o) 4G SRS, ARHRY, ASE 5 1IFAT BAR dhREe] Aol
e $EE HolX 9o $F W Eob J1& Furt AT LTHE 4.

O a9l AFAAA(EEe} ok=zg7t S)oAM d7&e SslEde] Tad

FEES  2317de]l  th¥  Text mininge E& A AFIHSE  A¥ng,
Air/Hood/Inside, Section/Structure/Hole, Node/Network/Sensor &<  Text7} 53 A
T Tl ol vehtar glol, sld &okddl izt 71& AF=rt 52 202 & F 3
& 53] 20140 9" H4A 53158 EW Device for accurately positioning
railway locomotive, Real-time detection method for high-speed rail, Online
monitoring track traffic axle temperature system % 974 RUERHB7]|&)7 AR

7o) A FAYE & F U5
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