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ABSTRACT

PURPOSES : 1t is difficult to estimate tunnel stability because of lack of timely information during tunnel excavation. Tunnel deformability
refers to the capacity of rock to strain under applied loads or unloads during tunnel excavation. This study was conducted to analyze a methods
of pre-evaluation of stability during tunnel construction using the critical strain concept, which is applied to the results of tunnel settlement data
and unconfined compression strength of intact rock or rock mass at the tunnel construction site.

METHODS : Based on the critical strain concept, the pre-evaluation of stability of a tunnel was performed in the Daegu region, at a tunnel
through andesite and granite rock. The critical strain concept is a method of predicting tunnel behavior from tunnel crown settlement data using
the critical strain chart that is obtained from the relationship between strain and the unconfined compression strength of intact rock in a laboratory.

RESULTS : In a pre-evaluation of stability of a tunnel, only actually measured crown settlement data is plotted on the lower position of the critical
strain chart, to be compared with the total displacement of crown settlement, including precedent settlement and displacement data from before the
settlement measurement. However, both cases show almost the same tunnel behavior. In an evaluation using rock mass instead of intact rock, the data
for the rock mass strength is plotted on the lower portion of the critical strain chart, as a way to compare to the data for intact rock strength.

CONCLUSIONS : From the results of the pre-evaluation of stability of the tunnel using the critical strain chart, we reaffirmed that it is
possible to promptly evaluate the stability of a tunnel under construction. Moreover, this research shows that a safety evaluation using the actual
instrumented crown settlement data with the unconfined compression strength of intact rock, rather than with the unconfined compression
strength of a rock mass in the tunnel working face, is more conservative.
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Table 1. Description of Daegu Tunnel

Descriotion Up train Down train
P direction direction
Total length 912m 932m
Tunnel 1 ATM Tength 878m 898m
length
Open cut length 34m 34m
Tunnel | Entrance of tunnel | STA.07+493 | STA.07+513
position Exit of tunnel STA.08+425 | STA.08+425
ﬁ Legend
Ll W Cass |
i EIl Cass "j
P o s |
V% e |
g »
8
w

8 2 3 |

It

i

Station(m)

Fig. 4 Ground Condition Cross Section View of Daegu
Tunnel
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