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Effects of Cross Section Dimensions on Propagation Characteristics
in Trapezoid Tunnel

Sun Ji-ping Zhang Chuan-lei
(The Institute of Information Engineering, China University of Mining&Technology, Beijing 100083, China)

Abstract The effect of cross section dimension on propagation characteristics in trapezoid tunnel is analyzed using finite
element method. By varying the dimension of top side, bottom side, height, the cutoff frequency for dominant mode and
the mode next to dominant and bandwidth in trapezoid tunnel are studied respectively. It comes to a useful conclusion that
the increasing of top side, bottom side, height decrease the cutoff frequency and longer bottom side or lower height result
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in larger bandwidth.
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Fig.1 Sketch map of trapezoid tunnel
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Fig.2 Triangular edge element
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Tab.1 Variation of cutoff frequency, bandwidth of dominant mode
with top side in trapezoid tunnel

IAg i) kAR AR Gig
5 i 5 (m) WAL 1(MHz) | A 2(MHzZ) | (MHz)
1 0.2 71.3371 71.4966 0.1595
2 0.4 69.0448 70.8316 1.7868
3 0.6 67.5836 70.0997 2.5161
4 0.8 66.6511 69.2896 2.6384
5 1.0 66.0602 68.3759 2.3157
6 1.2 65.6963 67.3291 1.6328
7 1.4 65.4854 66.1202 0.6348
8 1.6 64.7270 65.3789 0.6518
9 1.8 63.1482 65.3391 2.1909
10 2.0 61.4023 65.3417 3.9394
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Fig.3 Variation of bandwidth of dominant mode
With top side in trapezoid tunnel
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Tab.2 Variation of cutoff frequency, bandwidth of dominant mode

with bottom side in tra|

pezoid tunnel

G i £ (m) WAL L(MHzZ) | M 2(MHzZ) (MHz)
1 2.2 65.4369 69.9466 45097
2 2.3 65.4352 68.2500 2.8149
3 2.4 65.4302 66.5916 1.1614
4 25 64.9800 65.4208 0.4407
5 2.6 63.4207 65.4054 1.9846
6 2.7 61.9167 65.3830 3.4663
7 2.8 60.4691 65.3524 4.8833
8 2.9 59.0776 65.3125 6.2349
9 3.0 57.7414 65.2624 7.5210
10 3.1 56.4587 65.2008 8.7421
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Fig.4 Variation of bandwidth of dominant mode

with bottom side in trapezoid tunnel
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Tab.3 Variation of cutoff frequency, bandwidth of dominant mode with

height in trapezoid tunnel

e b3 Al Al i

1 (m) WHL1(MHzZ) | P88 2(MHz) (MHz)
1 0.3 61.2420 122.5356 61.2935
2 0.6 61.1741 121.8726 60.6985
3 0.9 61.0874 120.6880 59.6006
4 1.2 60.9805 116.4023 55.4219
5 15 60.8604 99.1959 38.3355
6 1.8 60.7269 83.2885 22.5616
7 2.1 60.5752 71.4946 10.9194
8 24 60.4115 62.6231 2.2116
9 2.7 55.6948 60.2361 45413
10 3.0 50.1270 60.0496 9.9226
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Fig.5 Variation of bandwidth of dominant mode
with height in trapezoid tunnel
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Fig.6 Cross section of standard waveguides
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Tab.4 Cutoff frequency of dominant mode in waveguide shown in Fig.6

SCHRME | ASCfE AHXT JUfa]
(MHZ) | (MHZ) | #22(%) | Z%(mm)
a=22.86
FHTEWS 6560.4 | 6568.4 0.06
b=10.16
=7.112
=MIEHS | 28123.0 | 28099.0 0.085 ¢
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