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Rail Fastening System
1.1 o #4e ubpzk 2 B g nggn 2 teegdel o A}%H—t— BHEg

1.2 Flo] A8 dAAAEAE of FANA FARE ADWH 8 Ads] AEL B
shelof @},

1.3 ¢ F4e ALAAFAt 28 FUR 752 BHSE T2 BF FYFAS A oItk

2. 8059
21 HUHZHAS NG T
."

AubAel & IAwA AAEE dd dd, AE = A 14 S wek AAgH §4S
=1

40kg/m @Y, I&E = XX A FHHo
2.1.2 BHA HZR

TAEE 28 Hx 53 o] dukxow =3 160kN, HA& 4974 100m, 2 4% 140 km/h,

50kg/m EE 60kg/m Y, AE i AAA b0l 600mm W9 Aol HEE = @A A
21.3 CHA MR
et el %Wﬂ*ii %% 205KN, H& F4u7 400m, A1 %% 250 km/h, 60 kg/m # <
= 2 AA +20] 600mm Welel Ao Hew= o dA A

Aot Zo] dirHow S5 180kN, HA =4wk4 800m, 60kg/m @, & == AAA 3tF

n&A
Zo] 600mm e, RE Hi &% godo Heu= gdqas

stEd e At é%ﬁﬂ} ol dWtd oz =5 300kN, Ha FAAWA
km/h, 60 kg/m #d Y, 3 Aol 600 mm Wl H=Eo] A&H= wldAAgA
2.2 X = (Ballast track)
AESo] A= WA AAHE A%
2.3 £ 2H =(Slab track)
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aﬂ%la AA s HES B, gds %H}% AH o] LA I = H(Beam)ZHX T3 @Ay} 7t=
E FAst7] 918 7 he F3 ddS AA G
2.5 Xlxllﬂ (Bearer)
Tx27F B@Aela, FRH LI t=dld & AAstE Holu AZbe] ofd Sk qdrh o] W st
o] Ax=E A7 g8 oA e Fa dds AAE RSt 7oA ALEEE o2 A
LAES AA G
2.6 H|o|AEd 0| E(Baseplate)
AdS AA s AAANE Boss HeAd TAF
2.7 HO|AZ2| 0| EL| = (Baseplate pad)
Hlo] = Z o] Eet & ALo]l f1Ast= HgHA =
2.8 ¥ Y =(Rail pad)
g} wolaEHolE e YAy HEAteld A HEEHAd A=
2.9 = #Y
AxE wet 2o F3 A&5s A3 AR dd
210 HEE =Y

Hd Yol AXx3, #Yd FH= v AZZ AYA gdoy, FHe AHg Ao Fd3 =o]g
F3 THor AXE #d. e &9 (flangeway)”t dde] A7 Wy Y&t 415 H, gLe

FH A Fapoly} ZAIA A A ol g Eo] it
2.11 7t
T dde] A Al ZHEA Fol AL, v 8 WE fFeE "@dety, 354 AxE 2 2717,
AdE oA gds o= dY
2.12 2| LA HAHEX(Fastening system)
ALS x| FREA nAs L, £33
o] xPAR, stss dLETEH A
olF HM7AoR HArT = FAHEFES 2T
2.13 A& MZZEX|(Direct fastening system
gl do] AAA e AHA R nAHHE AAGR FAMH]2FHEZ dAY gl T A)
2.14 28 AZAF X (Indirect fastening system)
o]l ~Z Yol EVE A A A nAEE AZAFAgE e g do] Ho]aZdoEd AAFAR 1
AE = AAGA A
2.15 S5 (web) XX M&dZX|
A AAF7E obd HAFFE A A8t W& = XA nAGA T = AZAGA 2
2.16 4Z AMEAZEX

A4 2 dLos o9 ojmg FEE B4S /A1
_]
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2.18 & ZM(Static stiffness)

Ao AHsTaEe 2s v SHY W9 I 3
2.19 & ZM(Vertical stiffness)
Ao AF FF WA FHE £ 89 F JozN AL 9 HAdees Fu AGE T =
Abolo] Wl E St
2.20 85 ZM(Dynamic stiffness)
F7140 A5 otF st SAE @9 skl wE W

2.20.1 Mz 55 Z44d
Fa= W9 (3~ 30)Hz Alolol A A" 4A
2.20.2 1ot & 44
Fu= W9 (20 ~ 450) Hz Alolol A A" A
2.21 ™o| ZY(Transfer stiffness)
(25 ~400) Hz 9 elA b 23} 1S 7tehe ¢ 857 9 g=iie] Wl o

2.22 "z Z+4 (Vibration attenuation)

gd 2 rtEddE FE AA FEREC dEEHes dAdAM Y= A

oft
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N
N
B

EN 13146-1 Railway applications-Track-Test methods for fastening systems Part 1
Determination of longitudinal rail restraint

EN 13146-2 Railway applications-Track-Test methods for fastening systems Part 2

Determination of torsional resistance

EN 13146-3 Railway applications-Track-Test methods for fastening systems Part 3

Determination of attenuation of impact loads

EN 13146-4 Railway applications—Track-Test methods for fastening systems Part 4 @ Effect of

repeated loading

EN 13146-5 Railway applications—Track-Test methods for fastening systems Part 5 : Determination

of electrical resistance

EN 13146-6 Railway applications—Track—-Test methods for fastening systems Part 6 : Effect of

severe environmental conditions

EN 13146-7 Railway applications-Track-Test methods for fastening systems Part 7 : Determination

of clamping force

EN 13146-9 Railway applications-Track-Test methods for fastening systems Part 9 : Determination

of stiffness

EN 13481-1 Railway applications—-Track-Performance requirements for fastening systems Part 1 :

Definitions
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EN 13481-2 Railway applications—Track-Performance requirements for fastening systems Part 2 :
Fastening systems for concrete sleeper

EN 13481-3 Railway applications-Track-Performance requirements for fastening systems Part 3 :
Fastening systems for wood sleeper

EN 13481-5 Railway applications—Track-Performance requirements for fastening systems Part 5 :
Fastening systems for slab track with rail on the surface of rail embedded in a channel

EN 13481-7 Railway applications—Track-Performance requirements for fastening systems Part 7 :
Special fastening systems for switches and crossings and check rails

EN ISO 9227 Corrosion tests in artificial atmospheres - Salt spray tests

EN 27888 Water quality. Method for the determination of electrical conductivity

3.2 &%
Foppae =S A #2434 574 A d=d 7keiA= A 85, kN (6.2.2, ¥4 1)
Fspy ol AA FARAN 4L 96 7HH"E =71 AAE, kN (622, ¥4 1)
Fopy 0.8 Fsppans KN (622, A 1)
kgp =9 4A =274, kN/mm (A 1)

dgp =] Hat

2]
Frrpme: WNES AFI 54 234 45 A 7|+ 8%, kN (6.2.2, H#] 2)
S

Frepy 9129 B4 5474 242 94 7148 27 29, kN (622, 44 2)
From  O8F, ppya, KN (62.2, @] 2)

dpp =0 AFT 54 FA44 24 A A=9 89, mm (2A 2)

kippy 54 FRgolA W=e AFT B4 £A744, KN/mm (27 2)

kLFPmea,n 5HZy 10 Hz ‘g‘l ZOHZOﬂ}‘1 %‘;{élﬂ EHE'OJ ;ﬂ—zrfﬂr %Zjl —7‘31701'/@ Eéﬂ%}]\_, kN/mm (%7(] 2)

Foumar ABZA =9AS B4 FAGAE 54 A 29A 0 7Fellx= #Hdl 85, kN (6.2.2, EA 1)
Fon ARG =HA L] G4 FA3E S A 1A THalAl= HA& §kE, kN (6.2.2, A 1)

Foys 0.8F g mars KN (622, 82 1)

ksa AA2dA 2HA 44 FA%34, kN/mm (] 1)
_/,:

Frpamae AAZA Z2RHAS] AF3 54 434 SHS AT 71+ st5, kN (6.2.2, ¥4 2)
Frra ANAGFA 2hA 54 FAZE A A ZHA A 7FeliA= A& sF, kN (6.22, #A] 2)
Fumis  O8F,ppn ., KN (622, ®A) 2)

kira A2 2HAe] 4 A4, kKN/mm (A 2)

drras Frpq At Al AZ2A =449 ¥, mm (A 2)

drras Frpyo Ak A AAZA 2HA 2] M9, mm (A 2)

Furamee ANAZA YA a3 4 4704 54 A 7HeliA= 44 Addsks, kN (84 2)

NI
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MR, m/st (B8R 2)

7= m/st (EA 2)

27TfHFAD, rad/S (%X] 2)

Al Aol A, N/m (24| 2)

of Z&, kg (EA 2)

do] 77, N/m (A 2)

A A

A %

AR Z=A A Aol A @M, IN/m@ dB ((EA 2)

=
AFT 54

YHFA D1

(1714, j=+v -1

JWHFAD

;%l

7H4EE, m/s® (8A] 2)

7%, m/s? (8 2)

Al Aol A7, N/m (B8] 2)

Al 4 dEeks, N (84 2)
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a9 1A AL
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LA 2 FA 2 A A AR A o A A2 A A
9127} ZEdd ¥ Ageln Agol glolof g Aghol glolof ¥ Aol glolof g
A}
A A A4, 2, BAE Al A= el 178 A=l 17 AA el 17
. Shsty R84, W, 847, A
S| e sang | THIEEA RS SRR W gavag gy A e 4 AR =R 4
AH FAGA A 47 #4734 2R A 247 AN R 242 AN B ERD
A4 AP A B #2734 237 A g 2737 A B 243 AN R
Ad=s A4 x7] A2H¥ 8747 A B 8772 A LA A A 43
250km/h | 7kN o|4F | 250km/h | TkN o4
= s . - 5 2] & A
e Age A9 Oﬂiok -;qg}a_g 2l 7 kN o]?; v gk (A, B, C E 34) u] gk (A, B, C 84)) )4
A= WY A4 (A B CE 34 250km/h | 9kN o] | 250km/h | 9kN o4
A ol (D 34
HEE A% A e AdY 2372 A= A | 24 AAFCEELT A
WESEAY A dvte] | wEeEAP A Aol
T2 A AskE 25% o] s} 25% o] 8} 25% ol&t
(A, B C E ¥4) (A, B C,D E #4) (A, B, C,D 34)
Qs AlY T A¥E = s s s A6
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12 1354 | 1.351 | 1.347 | 1.344 | 1341 | 1.337 | 1.334 | 1330 | 1.327 | 1.323
13 1.320 | 1.317 | 1313 | 1.310 | 1.307 | 1.303 | 1.300 | 1.297 | 1.294 | 1.290
14 1287 | 1.284 | 1.281 | 1.278 | 1.274 | 1.271 | 1268 | 1.265 | 1.262 | 1.259
15 1.256 | 1.253 | 1.249 | 1.246 | 1.243 | 1.240 | 1.237 | 1.234 | 1.231 | 1.228
16 1225 | 1222 | 1.219 | 1216 | 1.214 | 1.211 | 1.208 | 1.205 | 1.202 | 1.199
17 1.196 | 1193 | 1.191 | 1188 | 118 | 1.182 | 1.179 | 1177 | 1.174 | 1.171
18 1.168 | 1166 | 1.163 | 1.160 | 1.157 | 1.155 | 1.152 | 1.149 | 1.147 | 1.144
19 1.141 | 1139 | 1136 | 1.134 | 1.131 | 1128 | 1.126 | 1.123 | 1.121 | 1.118
20 1116 | 1113 | 1.111 | 1.108 | 1.105 | 1.103 | 1.101 | 1.098 | 1.096 | 1.093
21 1.091 | 1.088 | 1.086 | 1.083 | 1.081 | 1.079 | 1.076 | 1.074 | 1.071 | 1.069
22 1.067 | 1.064 | 1.062 | 1.060 | 1.057 | 1.055 | 1.063 | 1.051 | 1.048 | 1.046
23 1.044 | 1.041 | 1.039 | 1.037 | 1.035 | 1.032 | 1.030 | 1.028 | 1.026 | 1.024
24 1.021 | 1.019 | 1.017 | 1.015 | 1.013 | 1.011 | 1.008 | 1.006 | 1.004 | 1.002
25 1.000 | 0998 | 0.996 | 0.994 | 0992 | 0.990 | 0.987 | 0985 | 0.983 | 0.981
26 0979 | 0977 | 0975 | 0973 | 0971 | 0969 | 0967 | 0965 | 0963 | 0.961
27 0959 | 0957 | 0955 | 0953 | 0952 | 0950 | 0948 | 0946 | 0944 | 0.942
28 0940 | 0938 | 0936 | 0934 | 0933 | 0931 | 0929 | 0927 | 0925 | 0.923
29 0921 | 0920 | 0918 | 0916 | 0914 | 0912 | 0911 | 0.909 | 0.907 | 0.905
30 0.903 | 0902 | 0900 | 0.898 | 0.896 | 0.895 | 0.893 | 0.891 | 0.889 | 0.888
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100 ~ 120 mm)E A H =% Fadh ¢ Jfe] MEE AolAe A& AR Fsty HE A
SR (R BE A Fie WEE AelA AL aof §ol HaEojol sy, Yw A o
Aol MPE Aol A& ARoA = (10 ~ 25) mm HBojzl 3o FZojo Fr},
AL (23+5)C7F frAEE duldlA HAlEof stH, Aol A&He BRE AAFAE AF AlA
A FH & ANZE B AT SEelA BEofof it}

(2) 71 AW
M 1 AH FARA AF o e 249 500kN/mm o4l 42 Z4< 7k HDPE 1 EVA
Aol 5 mm 77 7l =S AE Alzge] Axeth. AAFA o FAL FAY HE(d)RE
AAE A, dFvE Wd,=d, -5)S LI A= Aol Attt WEHE AolA RAE AES
A 9o gEEer
AT HakAl e A Hatel oal Aol Thai A, MY FAC] 7FAI7] 3 ms ol el V1 5S
Al Zbate], FA o] Zhelxl & 5 ms o] Feh AHH R Y| EHTh At A FA A AFTE AH9-
aga =4, AE EmE AAAC W B, Az WEE HAdgd Al A4S 103 FAS T
Ag At Fatghat vastejof s, 2 At 10% ol Aol v AS Ald x7o] Hit Al
CUH g zAgEolok gtk Al Sl=E AMESte] 53] A4S Ut F, 33 A& FAAE T
WY ES 7|55
v F2A Algeith A5 AN AN} s SASA MY WP E &S A §, olE A3
ol gk FARSE AEoA el FAgd vl HESfoof gtk whop A Ao RIE dojx] 2E
glele] Hlgo] FAAIF Aot 10% o) Aol7t dohd, M2 HES Agstd FAANIS A
Fstedo] ghr}

(3) Al Al
I A9-13 o] AFEAZ Axsta gl ol 50kNe oujesS 713 & dnlas Atz HE o
A A WP ES FAstAF kol AlF A T(2) 71E AR, 3 sttt

Tub guide
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