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Face mapping and displacement monitoring during tunnel construction are the most influential information for
the stability assessment of ground and around structures. Especially, the result of face mapping and displacement
analysis is essential to the excavation and support design in NATM which is based on the drilling and blasting.
However, there have not been so many studies to put those useful information into practice for decision-making
process during construction. The study reviewed the tunnel behaviour based on the RMR rating and displacement
monitoring when the geological condition of rock mass varies inevitably. The study analysed the crown settlement
using convergence equation in order to compensate the disparity induced by the location and time of measurement
and found a distinct relation between the geological condition and the line of influence. As a result of analysing the
various parameters related to the tunnel convergence according to the geological condition, the study suggested the
basic knowledge about the relation between face mapping and displacement behaviour of tunnel.
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Fig. 1. The extrapolation of lines of influence to the
tunnel face and trend line (modified after Steindorfer, 1998).
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Fig. 2. Crown settlement history of B tunnel (STA.1 + 695~STA.1 + 800).



548 FA

Table 1. Function parameters of the convergence equation of B tunnel.

Measurement STA Face sta. at first reading X T C m
- 1805.0 ) 1802.0 2.24 0.01 -1.20 434
1800.0 1798.0 16.37 0.01 -2.86 0.40
1775.0 1767.2 292 9.397 —28.29 0.01
1755.0 ‘ 1752.4 5.44 9.73 -7.53 0.01
1735.0 17344 7.30 0.04 -0.50 4.95
1715.0 1712.8 9.55 0.04 —0.94 1.72
1695.0 1690.8 10.99 0.01 -2.69 0.01
1680.0 ‘ 1674.8 4.00 0.03 -1.88 1.84
1670.0 1666.8 13.10 0.05 -0.65 2.86
1660.0 . 16528 7.17 9.94 -8.22 0.03
1650.0 1644.8 14.96 9.99 -4.48 0.01
1640.0 1634.8 10.67 10.00 —6.31 0.01
1630.0 1628.8 3.15 0.05 —-0.33 4.96
1610.0 1608.4 4.38 0.10 -0.80 5.00
1600.0 1598.8 2.75 0.01 —0.92 243
1590.0 1588.0 14.02 0.48 —0.71 5.00
1575.0 ; 1574.0 . 8.44 0.74 —0.88 5.00
1555.0 1554.3 4.66 6.84 —4.45 0.04
1535.0 1535.0 17.63. 0.04 -1.22 3.20
1520.0 1520.0 3.85 0.40 -0.65 5.00
1515.0 1512.1 3.16 9.97 -17.22 0.01
1510.0 . 15089 2.67 0.03 -0.95 4.70
1500.0 1498.9 6.49 0.01 -0.79 4.60
1490.0 1488.5 5.43 9.99 —8.63 0.01
1485.0 1484.5 1.34 0.04 —0.63 5.00
1475.0 1474.1 2.28 0.08 -1.06 5.00
1460.0 1459.4 2.69 0.01 -1.49 2.16
1430.0 1425.4 8.83 9.89 -9.38 0.01
1420.0 1415.4 4.13 10.00 -14.86 0.01
1390.0 1389.4 3.44 7.16 —4.01 1.38
1370.0 1367.8 20.67 9.98 -5.20 0.01
1360.0 1359.4 49.96 499 —0.62 4.25
- 1350.0 13514 433 5.75 —4.97 0.01
1340.0 1339.4 14.05 0.11 —-0.59 4.20
1330.0 1329.4 8.78 0.03 -0.18 4.89
1320.0 1319.4 50.00 1.77 —0.30 5.00
1310.0 1307.4 « 40.70 0.90 -0.30 5.00
1300.0 1299.4 10.67 0.03 —0.42 5.00
1290.0 12874 17.70 9.92 -5.90 0.01
1280.0 1279.4 10.22 0.07 -0.77 5.00
1270.0 1269.4 7.80 0.11 -0.64 5.00
1260.0 1257.4 12.84 0.01 —4.73 0.01
1230.0 1227.4 3.91 0.28 -1.13 5.00
1220.0 1219.4 1.82 0.42 —0.85 5.00
1210.0 12134 2.95 0.04 -0.48 5.00
1190.0 1187.4 3.04 0.04 -5.09 1.31
11700, 1167.4 797 10.00 —1.57 0.16
1150.0 11494 16.62 0.13 -1.32 5.00
1140.0 1141.4 23.89 0.01 -1.05 1.77
1125.0 1125.4 44.32 0.40 -1.32 5.00
Average 11.13 3.01 -3.56 2.73
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