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1
Table 1l Thickness span ratio standard on shallow tunnel
( )
I a5 1 < 10
Y 1 2 <10
\Y% 2 3 <5
2
Table2 M inimum of safe thickness span ratio
I\Y \Y Y I I I
I I I v A VI
Q15 0303 a5 Q5 1 15 25 25 35 4 6
, VI Q41 Q7
n o 1 03 05 05 1,1 2
1 1 ( 1 1 1 5 m
) L 1 L
. I (
) , Q 75, 6 m ,
(1) , :
L} 3
) 200 kN /m?® ,
1 (
4
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3
Table 3 M echan ical parameter s of rock
EMPa u c M Pa D/ ReMPa Y/AN- m™?

NY 300 Q3 Q 01 30 Q3 6

SY 1200 Q25 25 44 10 24

1000 Q3 10 30 Q3 24

HY 1200 Q25 15 43 Q6 25

NY 310 Q 28 Q11 33 Q4 26

Cc20 C 25500 Q2 135 35 30 24

( )
4
Table 4 Calculating results by FEM
/m /mm /mm
Q 375 501 4 25 2 3 0 Q 40% 103
Qa5 3 87 3 56 2 2 0 Q 34% Q 87
Q 625 3 93 3 30 1 2 0 Q 33% Q 85
Q75 3 99 3 06 0 10 0 Q 32% Q 84
( Q 375 Q375 3m )
( , )
Q 75 )

(2
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Table 5 Ground sett'emant an
71 72 73 74 75 76 77

Q 55 Q 82 104 115 133 132 100
Q 15 Q23 Q 29 Q 32 Q 37 Q 37 Q 28

Q 00 Q 00 Q 00 Q 00 Q 00 Q 00 Q 00

6

Table 6 Axial force of first floor colunns kN

124 125 126 127 128 129 130

176 58 209 52 184 97 201 13 219 53 147 93 203 86
163 18 219 04 189 12 197 91 22265 140 70 210 91

15760 223 11 190 78 196 49 224 02 147 93 213 79

7

Table 7 Bendingmament of first floor beam s kN- m

116 119 120 121 122 123

1531- 104594 - 466506- 707Q051-574569 - 889 247- 1143
1061- 406567 -53859 -629228-3983674-788475- 862

- 748 8§70 - 641558 -567630-579300-319714- 749567 567
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Fig 4 Distyibution of observation points
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TREATM ENT ON SUBGRADE UNDER TEN-STORY
BUDL INGW ITH SHALLOW UNDERGROUND OPENING

Zheng Yingren Zhao Yanming L iu Dongsheng
(L ogistics Engineering College o P.L.A. , Chongging 630041)

Abstract The practice on digposing to the subgrade under ten-story buidingw ith shallow
underground opening is introduced The net gpan of theopening is8 m. The covered rock
mass over theopening isnot good in quality, and it's thicknessisonly 2 5 m. The thick-
ness-gan ratio of overburden isQ 25 Q 62 In the light of the analysis by engineering ge-
ology method and numerical calculatn on th interaction between the superstructure and
rock ground, the mprovement for subgrade ismade as follow s

(1) make up the overburden thickness to 6 m w ith concrete and raise the thickness
$an ratio up to Q 75

(2) groutw hithin the rock mass around the opening

In and after the course of the building construction, the ground settlement has been
measured, and themeasured data are consistentw ith calculaton values, w hich ensures the
safety of the engineering
Key words ground treatment, groundw ith opening, thickness-gan ratio



