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ANALITICAL MODEL
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Preiods of Free Vibrations
Ity Brohs, (sec)

Order of Total Degrees of Freedom

Fig. 3

Effective
Mode % . 60 30 15 3
Maximum Responce of The Tunnel
{Horizontal Displacement in Meter) 1 1.19683 1.19681 1.19554 1.19133 1.18708
2 0.81272 0.81269 0.81162 0.80748 0.79593
Section Degree of Freedom 3 0.64381 -0.64377 0.64328 0.63815 0.50841
90 60 30 15 9 4 0.61252 0.61251 0.61203 0.60322 0.16015
5 0.52829 0.52824 0.52862 0.51869 0.04711
3 0.03910 0.04671 0.03304 0.03055 0.04063 6 0.48222 0.48207 0.47804 0.32341 0.02727
2 0.06480 0.06062 0.06057 0.06218 0.05642 7 0.47350 0.47350 0.47327 0.28167 0.02557
3 0.06704 0.06247 0.06332 0.06638 0.05930 8 0.46780 0.46780 0.46777 0.15726 0.00346
9 0.45937 0.45917 0.45523 0.15467 0.00296
Table - 2
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DETAIL OF THF TPUNNEL MODEL
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SEETCH OF THE MOUEL
point & point B

Steel strip core
sex2. 37

Fig. 4

FINITE IDEALIZATION OF THE GELATIN MODEL
&hpe;rTDm;l point B

L

Fig., 5

RESPCNSE SPECTRUM OF THE TUNNEL ( Point A )

¢ Theoretical solution

Qutput Disp. i
i ttDT:p Darping = 8% A
apy : Young’s modulas of gelatin

5.~

E = 0.13 kg/em?

{Experimental result

Output Disp.
Inpui Sp.

:Theoretical solution
/ Damping = 8%
Young’s modulas of gelatin

£ = 0.13 kg/am

-—— } Experimental result
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MAX., DISPLACEMENT OF THE TUNNEL UNDER EARTHQUAF

£l Centro 40 1S (100gal) rhase lag of input wave 0.0 SEC/M 1 e
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7 Absolute displacenent e B
_____ ——r——— b — .

m i i .os™
G.05 _ Relative displacement _ ’_0 S
T T T T T 1 71 1 T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Fig. 10

MAX. MOMENT OF THE TUNNEL
x 10° ton.m phase lag 0.001 s/m x 100
£ - s 3,
: Phase lag 0.00067 s/m 2
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Fig. 11
& MAX. MOMENT OF THE TUNNEL UNDER EARTHQUAKE e
x10 ton.m ¥10 tor.
3,0} Yound’s modulas of the soil varies : 3.0
Sec, 0 7= 0.5 x 10 kg/cm? = El Centro 40 N (100gal)
: N El Centro 40 BY_(100zal 2.0
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