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Calculation of Widening of Structure Gauge in No. 9
Curved Switch Turnout Zone
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Research Institute, Tianjin 300392)

Abstract: Calculation of metro gauges is tedious in the design process of metro engineering. The design of metro gauges is

directly related to the safety of vehicle operation. In view of the application of the No. 9 curved switch turnout on Tianjin

metro line 6, the widening of structure gauge in the turnout zone is calculated and the diagram of widening is fitted in this

paper. The quantity of throw, dynamic offset caused by deficient superelevation, transverse displacement of the car body
caused by changes in curved track, and vehicle parameters are considered. The theoretical basis for the civil and structural

design of the turnout zone is provided. The calculation results show that the widening of the structure gauge of a type-B

vehicle outside the turnout starts at 25.75 m at the front of the turnout, and the maximum widening is 166 mm. The widening
of the inner side of the turnout starts at 22.55 m at the front of the turnout, and the maximum widening is 429 mm.
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T 7R A0 IR e N BB 5y — BB
B I B Lt e, I RASCIUA 424 iR LA K A2 T
B, EHSEWIIGRIEIT 74, BRI
HAs,

EA DRI T B AN, EEHRE

Igfs HEA: 2019-03-06  f&[E HEF: 2019-04-22
fEEEN: BRE, B, DL, HEIRG, NFHHRAUR
ZIRER T Zi&it, 1791313208@qqg.com

92  URBAN RAPID RAIL TRANSIT

HIE A BOEA SR, R HRGEA IS 72 24
NGRS RSB 3 DR FUR TN Se 5. B 2 AR
B F o8 f2 R 18 9 A AETE 2 OB L3 AT I P AR IR A b
MR se e, HARd g LT se i, 517 Lld 7 5
IBAT I b O R 1 B A WA L I XN 98
B FEE . N R SRR R D b R
FEAEA A 27 A R R ) A% B S E A i

PARHHER 6 S &I TR N 9 5 B
RTINS, 25658 BB SRAER, THIZE



St BT PR UEEIR KR
BT MES I,

SEHUR N G, N 4
ﬁﬁﬁmﬂ%ﬁﬁLL ARSI 56

1 BT
Mk T — R 5 IELFIRAL 9 SiE
W, HHIF . AL E R E R R
RAAIE, oy KR 9 S M ER 9 %
E,
HARPUIEZ T E42 0 180 m,  AVFFHI 4N )
ﬁﬁﬁ&mkﬁsomm RPRH— fA=5], nred

W# 9 Sl X ERRITFINEE I E

ISR AR . ZRALE T N T
W R 2 T o A AT A SR T I AL PR
R DA K RIS R ) T SRIAN B =, BHAREL 9 5
T8 7 CAS AT A b kis 7 sk,

Mgk RBIE 7 S k220 200 m, SihgF4A
(P3G TN s T F0ZE ) 1) 3k A, B mTak 35 kmvh,
M HE R T A PTR R, RBPUR AP S .
Fh, 9 S HRPUE R L ERPUE R MR, T K
D LETFS, AR TRSE N . 9 5 g I E 27
AR E W 1R

o 28 300 4
= 12 570 15 730 Eﬂ
# 2620 9950 12 955 2775 |8
® &
N 2 2
Al 8 3
FAE|1 23 4567 89 1011121314151617 18 1920 2| 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 3940 41 4243 44 45 46 47|48 49 50 51 52 53 54 55 56 57
0 T T | O A T O T T T T T O T 1 O T T N I B |
";IIII*IIIIIIIIIWWIIITlllllllllll
{ ¥ Sooclcc oo
— —_ NINTRAINID NN O 3
| " AT T N T T T T s N O ot L ) g e R Bl Rl I I R R R R I R
L B B B 3 B g I
ﬂ‘l\r
E|
I
|8
|
of

it
1 ARK RS Rimmi ]
2 VR . HIM100km/h M3 5km/h;
3. SR IS TR
4. P AR A B ) BE 4 2 600mm

K19 5 IR 21 A

Fig. 1 Floor of No. 9 curved switch single-track turnout
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Fig. 2 Curve geometry offset
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Fig. 3 No. 9 curved switch single-track turnout
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Fig. 5 Widened fitting

4) F3 g N AU LA N e th £k 5 TE 7 O B2k
PSS G TE 7 IE LB, RO 2 Xt R 5t
(1) JLART Jon i
2.2 7_3)]7“1&*5%

W M TICPIERE R, A DU ) [
l_?EET, FH 3 B0 g A T it B AL 7 2 (i #
V22 R I NANCIE /T R=N G Dyci i = A

BiBuA
=
B

94 URBAN RAPID RAIL TRANSIT

1) 56, MHAQ) U A4AmARUE 4% v=35 km/h
A 1) 368 3 38 7 BN PR R R g, SERIE 7 T A%
R=200.7175 m.
ha=1 500(v/3.6)*/R/g=
1 500%(35/3.6)%/200.717 5/9.81=72mm  (2)
2) W, WG B2 B4 A i n &

%& S[”]o
S=m3g p+hsc_hcs
k@s

X my A EHE LT R(AWS), BUEH 42 600 ke;
kg, 0 AEAE — RS MR NI, MR X (4) 75
N-mm/rad; kg AR T RBFEMIRNIEL, R (5)
T4, N-mm/rad; he K AR RPN = (AW3),
HUE 1500 mm; e, B 58— R0 3P TPEER
[, HUE 510 mm; Ao A% 40 = R 10
[ PR AR = 5, HUE 905 mm.

ks, =0.5m,c,b7 =0.5x4x1800x1930” =

1.340 964 x10'*(N - mm/rad)
e ny, WAER— M —RIFE I o, WBE—H0F
— R NI, N/mm; b, hE 4 R
B (A, mm

hsc - hc

3)

k@p

“4)



kg, =0.5n,c,b7 =0.5x2x480x1850% =
1.64x10° (N -mm / rad)

Kt ng HAEH—0 = RIEI G o WEE—HIAE
TR [ NI B, N/mm; by A ) 4 T R R
M MEEE, mm.

3) X, W) irESHC, .
(Y—hWX@C—mQ+KY—h“X@C—mQ

kg ky
S, Y AR T g 4 o s () ARARAEL, X T
B2 M4, EUH 3 094 mm.

4) Sfa, VR AR 2 S AT R S S S
H AX g, =23.33 mm.
2.3 HEEINTE 5NEEFE

9 “FIER T LI AR N TE, FAREUE
Hug et BT 2B N TE AU 4 KX AL
PEFERTHC 4.5 mm, IS5 & ] AUEEFE T 1.5 mm.
24 WHHEEEETREE

AR CHER BT RIS H USR]
A 1.4 mm.
25 —, ZRBEHEERURE

MR (AR BT EY, E—. — REHER AT

SRR S

)

- ©)

S

Wk 9 SHLBE B X ERRIRMEZE T E

Batihg 5 Hek it 2=l 23 5 H 4 mm Al 15 mm.
3 JEZADXEBIR S e R

T R MR 7 DX R AN B ) S R
ITT U, RS T S RE M E Iy
TERIT A AL 7 DX R R AN wE 43k A 58 0
WA SE, X BN s AT SR N, By 2l
o AESR A N v =, R N

1) A X EHTR AP AL WA 54 &
Heat .

2) H R Ry 5 L 1 B A B o I A 3 7 A 3
T2, HAEQREI ) T 2 & S W & in—5¢
A AS B, AR P Fc e P AR s D) A7 8

3) BIEIN S AN L FE T R Y n B e AR 7
BRI L Yo B A EAT S

4) AN ) SRR T B
PN 58 T TR N AT B

5) — SRR B RAEE R N AMUE R
PR AN I e YE W AT S n,  BAERPLAR R T
Mk 2 ya N B n— e i, ARG P 3241tk i
AR SR AT B

MRHELA L S AN, A3 3 9 5 tha a7 X
SR I v =1, il 6 frs.

BN SNSRI S

Um [ 2575] 25| 24| 23] 22 21 20] -9 [ -18[ 17 -16 [ -I5
Ea [Ea/mm | 0 6 | 12 | 18 | 27 | 36 | 47 | 50 | 72 | 87 | 105 | 120
Lim A -3 [ 12 -1 0] 9 [ 8 [ 7] 6] 5] 4] 3
+020 | [E/mm | 138 | 155 | 160 | 165 | 166 | 163 | 159 | 132 | 108 | 80 | 48 | 0
+0.15 |
+0.10 FLR ARSI
R S 25 s e S ey 0 s 2,028
25 -20 15 -10 -5 -10 1 5 10 15 20 25
............................... /,‘;‘L“"“""‘"""“"""‘LiﬂJﬁEF'ALxﬁ%
LS 2o s e s e 0 s 2, 28
4010 | HAEFA
+0.50 |
+1.00 | 1257 L 1573
[ BN
905 2025
+1.50 | i ey 92 o
I 1 ARE R BRE EIISN, BBimi
2 RIS EHRKEI9Om, ERMEN12.6m;
3. AT HET 95 MR RPIE T, ;
[ 4 JENKEURRR Y, NIVATEZR A EHE, fE AR A SR A
+2.00 [ FERE, RIS 7 R AR A RS i A TN TE
[ }\ I Ak apyr EL
1250 F AR SR B A S
[ [Cm [2255] 20 -0 I8 [ -I7] 16 -I5[ -4 [ -3 12 [ -1 -10] 9] 8 [ 7 [ -6
+2.70 Ei/mm |0 7 [ 10 [ 14 | 19 | 25 32 | 41 [ 52 | 64 | 79 | 97 | 115] 135 | 158 | 184
Ei [Lm I = I e = ) T 2 3 7 3 6 7 8 9 10
E/mm | 214 | 245 | 286 | 328 | 376 | 420 | 487 | 550 | 618 | 691 | 760 | 854 | 930 | 1024 | 1114] 1207
L/m T [ 12 | 13 [ 14 [ 15 | 16 [ 17 [ 18 [ 190 | 20 [ 21 [ 22 [ 233
Ei/mm | 1303 | 1398 | 1497 | 1602 | 1704 | 1808 | 1013 | 2020] 2126 | 2235 | 2344 | 2455 | 2619

6 9 T ARPUIE T DR HR SN &

Fig. 6 Structure gauge widening in No. 9 turnout zone
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Fig. 7 Structure gauge in No. 9 turnout zone
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