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Face mapping during tunnel construction is useful and critical to predict the characteristics and stability condi-
tion of following tunneling sections and to select optimum support pattern. Therefore, a detailed geological survey
of the tunnel faces, as important as a routine underground survey and a RMR evaluation, should provide critical
information of the tunnel face condition in terms of the engineering geological condition and the safety of working
environment for the following tunneling section. But the results of the face investigation have not been applied
satisfactorily during tunneling due to limitation of technique, experience and time. This study analyze problems of
face mapping in tunnel construction site by using statistical results of face mapping sheets obtained from com-
pleted tunnels, and suggest several opinions to improve face mapping during tunnel construction.

Key words : face mapping, face mapping sheet, geological information, prediction of ground condition of the fol-
lowing tunneling section
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Table 1. Frequency of mention about each geological parameters included in face mapping sheet (sedimentary rock tunnel).

P . Total b Number of answers
aramete otal num
' °r Rock type Strength Weathering Inflow
. 480 819 [60] 1115 [110] 972
Face condition 1869 5.7) (47.0) (65.5) (52.0)
Number of answer
Parameter Total number Dip R . e
/ Direction Spacing Aperture Persistence Filling Roughness |
. 1066 147 [72] 189 [327] 3 291 [609]
Joint 1869 (57.0) (1.7 76) ©.2) (15.6) (32.6)
| Number of answer |
;P tel Total be f
| Temnesr TR RIS Dip / Direction Width Filling ;
Fault/Fracture 395 158 44 84
zone (40.0) (11.1) (21.3)
p . Total b Number of answer
ameter otal number
arame " Dip / Direction Rock type Weathering Width
63 0 75 0
Dyke 125 (50.4) 0) (60.0) ©)

¥ The unit of numbers in ( ) is %; Numbers in [ ] are subjective or equivocal answer
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Table 2. Frequency of mention about each geological parameters included in face mapping sheet (phyllite tunnel).

Number of answers

Parameter Total number Rock type Strength ‘Weathering Inflow
.. 0 9 46 119
Face condition 173 (0) (5.2) (26.6) (68.8)
Number of answer
Parameter Total number / Dllr)cllc, tion Spacing Aperture Persistence Filling Roughness
Joint 73 35 27 37 16 44 57
(20.2) (15.6) (21.4) 9.2) 25.4) (32.9)
Parameter Total number Number of answer
Dip / Direction Width Filling

Fault / 99 3 3 0

Fracture zone (3.0) 3.0 )

% The unit of numbers in ( ) is %

Table 3. Frequency of mention about each geological parameters included in face mapping sheet (granite tunnel).

Number of answers

Parameter Total number

Rock type Strength Weathering Inflow
. 255 224 254 255
Face condition 255 (100) (87.8) (99.6) (100)
Number of answer
Parameter Total number Dip . . e ’
/ Direction Spacing Aperture Persistence Filling Roughness ’
. 73 9 9 0 8 0
Joint 253 (28.6) (3.5) (3.5) ©) 3.1) ©)
Number of answer
P v Total b
arameter otal number Dip / Direction Width Filling _
Fault / 1 12 7 5
Fracture zone (37.5) (21.9) (15.6)
P ; Total number Number of answer
araj
meter ot nu Dip / Direction Rock type Weathering Width
8 19 0 20
Dyke 21 G8.1) (90.5) 0) (95.2)
¥ The unit of numbers in () is %
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Fig. 2. Frequency of mention about each geological
parameters on joint.
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Fig. 3. Frequency of mention about each geological
parameters on fault and fracture zone.
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Fig. 4. Frequency of mention about each geological
parameters on dyke.
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Fig. 5. An example of a face mapping sheet used in tunnel
construction site.
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Fig. 6. A result of a questionnaire about tunnel face evaluation carried out by construction engineers, engineering geologists

and tunnel designers( ¥ JIl %, 2000).
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Fig. 7. A result of a questionnaire about rate of importance
for each face evaluation factor( F*JI| %, 2000).
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