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Fig. 1. The profile showing the strain observed sections in the tunnel
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Table 1. The distance between the observed sections and the height
of observed circles
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Fig. 2. The sketch showing the points in a strain circle observed
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Fig. 3. Strain ellipses of observed sections
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Fig. 4. The major axis, minor axis and inclination of major axis
o f strain ellipse of observed sections
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Fig. 5. The rotation, maximum shear strain and contract
ratio of strain ellipse of observed sections
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Fig. 6. The principal strain rate of observed sections
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Table 3. The estimated components of stress tensor
HHRAER| HEREH | mAEH | HHRRKPa) | B (kPa) B OK W NN
i B
e(y™") T(kPa) o (kPa) J 7, v, s, Ymax (KPa)

A-1 0.463 143.2 ~36,0 121.7 -157.7 85.7 -193.8 129.38
A-2 0.543 151.0 -32.1 132.4 -164.5 160. 2 -196. 6 148.4

B *-l 0.238 114.7 -42.3 87.5 -129.9 45.2 -172.2 108.7
B-2 0. 266 119.1 -32.8 99.3 -132.1 66.4 -164.9 115.6
C-1 0.158 100. 2 -41.7 72.6 -114.3 31.0 -155.9 93.4
C-2 0. 150 98.3 -48.8 64.4 -113.2 15.6 -162.0 88.8
D-1 0.047 67.0 -59.1 13.7 -72.7 -45.4 -131.8 43.2
D-2 0.071 76.8 -41.4 47.2 -88.6 5.7 -130.0 67.8
D-3 0.084 80.9 -62.3 29.2 -91.5 -33.1 -153.8 60.4
D-4 0.086 81.8 -49.5 45.0 94.4 4.5 -143.9 69.7
D-5 0.089 79.8 -39.9 51.9 -91.8 12.0 -131.8 71.9

D 6 0.114 89.8 -58.5 44.9 -103.4 -13.5 -161.9 74.2
E-1 0.113 89.5 -58.9 44.1 -103.0 -14.9 161.9 74.0
E-2 0.141 96.4 -64.4 46.5 -110.9 -17.9 -175.2 78.7
F-1 0.036 61.0 -28.7 41.4 -70.1 12.6 - 98.8 55.7
F-2 0.052 69.0 -36.4 43.2 -79.6 6.8 -116.0 61.4
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Fig. 7. The Mohr' s figures of observed sections
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Fig. 8. The maximum shear stress and hydrostatic pressure

of observed sections
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Study of the Strain and Stress in the Bottom Layer of
Glacier No. 1 in the Urumgqi River Headwaters

—— Investigation on Artificial Ice Tunnel, Part [I

Huang Maohuan . Wang Zhongxiang and Song Genhai

( Lanzhou Institute of Gluciology and Geocrvology, Academia Sinica)

, Abstract

16 strain circles were fixed to the ice wall of the artificial tunnel, their de-
formation was observed 'regularly, strain tensor calculated and stress tensor estima-
ted also. Therefore the space variation characteristic of strain tensor and stress
tensor inside the tunnel was made clear, very useful for studying the dynamical
process within a glacier.

The ice wall inside the tunnel, 60 m long or so, was in a compressive state
with the hydrostatic pressure about 1y kPa and the principal compression stress
about 100—200 kPa. The area contract ratio on the wall changed from 1.7 to
11~ 10 2 year". The strain rate and compression stress increased from the interior
to the exterior. While the inclination of principal compression stress, formed by the
minor principal axis and the horizontal line(<90 ). gradually decreased from 62
inside (Section E & F) to 30 (Section A) near the entry.



