




Study on distribution rule of stress deformation  and subsidence curve of 
ground surface surrounding small sized tunnels with changing diameter 
and the depth where tunnel to be built.
Abstract: This paper presents the distribution rule of stress failure 
(deformation) and the process of setting up of subsidence curve of ground 
surface surrounding the walls of the small sized tunnels when the diameter 
and the depth where tunnels have been built were changed
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(Goodma, 1980)

i

tg
tgQ

d

i

n

áy tính



xx yy xy

xi yi

yi

xi
i u

u
u

i

i
ii N

N
NN

i

e

xi yi xj

IN yixii ,

,yixiiN

i i

i

yxu
yxu

y

x

654

321

x y 1 2 3

kkxk

jjxj

iixi

yxu
yxu
yxu

321

321

321

xkkkkxjjjjxiiiix

jki

kji

jkkji

xxc
yyb

yxyxa

j

kk

jj

ii

yx
yx
yx

4 5 6

x

yi xi

e
kji

e

y

x uINININuN
u
u

u

ycxbaN iiii

j k

y

x

yx

y

x

xy

yy

xx

u
u

xy
u

y

x

y
u

y
u

y
u
x

u

uL

ee uBuNL



0

0

0

xy

yy

xx

xy

yy

xx

xy

yy

xx

vv
vv

vv

vv
vE

00 euBDD

0

xi yi

y

x

b
b

b euNu euB

e

e

cTee quW
e

buW TTi buNuB TeTe bNBu TTe

Ve

T

Ve

Te dVbNdVBq

Ve

T

Ve Ve

TeTe dVbNdVBdVuBDBq 0

Ve

eT dVuBDB

Ve

T dVB 0

Ve

T dVbN

e

bNVBVuBDBVq T
e

T
e

eT
e

e 0

eeee fuKq
e e

e

e

e e 44332211 yxyxyxyx
T rrrrrrrrr



b
y

b
x

b
y

b
x

b
y

b
x

Tb

a
y

a
x

a
y

a
x

a
y

a
x

Ta

qqqqqqq

qqqqqqq

334422

332211

a
xx qr 11

a
yy qr 11

b
x

a
xx qqr 222

b
y

a
yy qqr 222

3

k

re

re

3 1



1

3

xy

-5 -5 -5 -4 -4

-5 -5 -5 -5 -5

-5 -5 -4 -4 -4

xy
-5 -5 2



Hình 5. Mô hình Phase 2 (a) và phân khi H = 5m (b)

Hình 6. phân , khi thay sâu
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Quy lu t bi i gi a ng su t th ng và s i 
ng h m

1 = 0,0174.H + 0,025
R2 = 0,9722
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