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ABSTRACT

This report deals with the process of the finite element computation and the design of
the particular example tunnel {the double i{rack section tunmnel for Line 5, 7, 8 of Seoul
Subw;y). The finite element calculations are performed with the program MISES 3 was devel-
oped from Austria which have been used in Eroupe,
The principles of mechanic and mathematic analysis for the program MISES 3 are based on

" The Finite Element Method -3rd Edition by 0.C zienkiewicz.

The calculations are approximate analysis method divide continuum into quadrilateral elem-
ent and calculate deformation and stress ,according to the force equations al the node of
the element, On the calculation of under excavaiion, this is a very convenieni methed and
able to calculate compounded structure with tunnel lining and surrounding materials.
Although calculated under the same factor and conditions, the result is not same solution,
according to the shape of mesh.

Therefore ,it is important that we collect the construction results of NATM on the spot
and by comparing the results of the finite element method with the surveying results rev-

iew the validity of analysis model.
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There is the result at this example tunnel ealculation.

* THE SECTIONAL FORCE OF SHOTCRETE AT FINAL STAGE ( UNIT : TONM )
] DIVISION " AXAIL, FORCE SHEAR  FORCE 1 BENDING MOMENT
TOP PART -56.72 7 -0.27 -0.03
TOP-SIDE  PART -85.06 ~0.40 -0.49
SIDE PART -100.63 4.66 0.89
BOTTOM-SIDE PART -42.91 -1.47 0.19
* BEFORMATION AND SETTLEMENT AT THE IMPORTANT POINT “ EﬂaN[T Dmm )
TUN ﬂ EL PART ] UNDER ROCK o
T OP J STDE B_O TTOM | UNDER GROUND SURFA C—E -----
{‘_jgjgga_mmmlf‘l.310 2.626“”“' -5.850 -4.100
* STRESS OF ROCK BOLT ( UNIT @ kg/cn' )
DIV;gibN BOTTOM-SIDE PART; SIDE  PART  |TOP-SIDE PART TOP  PART
74g;ké§é .“-_458.90 réSééﬁOO 1093.60 485.10
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& MR EM) o« Mol DRUCKER-PRAGER, MOHR-COULOMBoll w2 MHER ol WY
B olFAY BEE silsis MR(ER)E BEREs den] =3 RS 7] 2
A% MOHR-COULOMBe) o} & FH#f, ZaelE®i, S8l W¥iitte] Hitdst ®iy
ojofrt 4},

DRUCKER - PRAGER ¢ >0 MOHR - COULOMB # >0

-lz

Some isofropic yielld surfaces in principal stress space.
(a) Drucker - Prager and von Mises.

(b) Mohr - Coulomb and Tresca,
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] e
PRIMARY STATE EXCAVATED  STATE
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A% ZH WHEER W& = ELEMENTZL Figel &S Ao,

VISCO - PLASTECITY

MODEL :
| 1. SPRING
% | 2. FRICTION
[ 3. DAMPING
2 !
" 3

i

A 24 BR)S LI W Abels JERE BRE FRY.
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eVP = 0 WEN F (o) s
eVP %0 WHEN F (o) > 0
oj7|ofj4] £ VP TIMEZH MOHR-COULOMB=} RED#sfhol wh& MMM F(o )oll ulsted
KA W e SRS Rudd,
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{D} = ELASTICITY MATRIX
{et = STRAIN VECTOR
{ &. t = INITIAL STRAIN
{o. t = INITIAL STRESS
Haiee) Wi BmSS o5 BB eted B&2) TIME STEP Atel) whste)
WAt

%, A= 0 FOR F(o) =50

A= 1 FOR F(o) >0
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(2) £2ele BX (SHOTCRETE ELEMENT)
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i SHOTCRETE LINING SECTIONAL FORCE ON FINAL STAGE ks
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% ROCK BOLTell PRESTRESSINGZ =-8417]2) otir F.EM sHdZ AA i,
(BRI kg/en')

B ——— - .
EXFR W O hH EXER M 7 ERER W ﬁxﬁ%[ﬁ h | ERER W Nh
831 172.5 847 330.0 863 141.7 879 330.5 895 170.5
832 998.9 848 1571.3 864 485.1 830 15747 896 985.0
833 429.0 249 1369.3 865 421.3 831 1376.0 897 396.0
834 197.8 850 1071.4 866 338.9 882 1078.8 898 182.1
835 304.9 851 235.4 867 147.2 383 416.8
836 1806.9 852 1093.6 868 473.9 884 2034 .4
837 978.5 853 847.3 269 415.2 885 1920, 3
838 403.4 854 668.9 870 3467 826 1096.8
839 520.0 855 168.9 871 169.2 887 519.6
840 2852.0 856 514.7 872 516.8 888 2859.0
841 1438.7 857 451.5 873 453.2 889 1438.0
842 578.3 858 KYE 874 375.4 890 571.2
843 416.4 859 147.1 875 236.0 891 302.7
844 20287 860 473.7 876 1098.2 892 1801.2
845 1912.1 861 414.8 877 851.7 593 980.3

B46 1092,9 | 862 l 346.2 878 673.2 894 397.5 E
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