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Fg.1 Setting and layout sketch of straight and extending guide line
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Fg.2 The guide line setting and layout sketch of adding to measure the top-shaped azimuth angle
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Tablel Comparion of transverse run-through errorsof three guide lines with different precisons

Guide line L/m S/'m n my/ s m/s
1000 100 10 10 10
780 60 13 15 15
780 60 13 30 30
2

Table 2 The guide line precidon benefit increment comparin to the different precison guide line
in adding to measure the top-shaped azimuth ange

1 2
Adding to measure Adding to measure The top-shaped
mg/ mm one azimuth angle two azimuth angles guide line
P Not adding to
Guide line measure the ! % | % ! %
azimuth angle mg mm Benefit mg mm Benefit mg mm Benefit
increments increments increments
107 48 55 26 76 15 86
137 53 61 33 76 16 88
274 100 61 66 76 31 89
2 o m% mgs
1 1 2
= aK®+ bK+c¢) =0 6
| o oK = 1l ) (6
, 60 %:; 2 , ,a=3i-12i%, b=6i +36i° +24i’n; c = -
76 %:; (12in +36in) .n ;K
90 % , n , K i
<10 1 ;n>10 (6)
2 3 K_-b+ /b2 - 4ac 7
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mg = Min K/ n , i n , (7) K KIn
4 3 3 , : 1
ZSZ 2/3 .
m2 = T2 (42 K? + (3i + 18i2 + 12i%n) K -
1p 2 2 ,
.2 . 3 2 2]
(12in° + 36in) K+ (4n° + 18n° + 2n)
(6) K , 0,
3 K/ 'n i n
Table3 The K/ n gecific vaue datasheet of changing the factor i and n
i=1 i=2 i=3
" K K/ n K 2K K/ n K 2K 3K K/ n
5 3.7 0.74 2.2 4.4 0.44 1.5 3.0 4.5 0.31
10 7.2 0.72 4.2 8.4 0.42 3.0 6.0 9.0 0.30
13 9.2 0.71 5.5 11.0 0.42 3.9 7.8 11.7 0.30
15 10.6 0.70 6.3 12.6 0.42 4.5 9.0 13.5 0.30
20 17.3 0.69 8.3 16.6 0.41 5.9 11.8 17.7 0.30
25 18.9 0.69 10.3 20.6 0.41 7.4 14.8 22.2 0.29
30 20.6 0.69 12.3 24.6 0.41 8.8 17.6 26.4 0.29
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The optimum place research of adding to survey the top-shaped
azimuth angle in guide line survey of underground project

HAN Qun-zhu', GENG Hongrsuo? L | YU
(1 College of Water Conservancy and Hydro- Electricity, Xi' an University of Technology, Xi'an, Shaanxi 710048, China;
2 College of Water Resources and Architectural Engineering, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abgtract :In guide line survey of underground project ,the sngle guide line of surveying the angle and the
border length is adopted to control surveying ,such a method may lead to a lower controlling precison. Aimed at
this problem ,the numbers and its benefit increments of adding to survey the top-shaped azimuth angle in linear
and extending shaped guide line survey are analyzed in thispaper ,and the linear and extending shaped guide line
and some other typesof guide line,such asL ,Z and U-shaped guide line ,are studied. Furthmore ,the optimum
places of adding to survey the top-shaped azimuth anglein L ,Z and U-shaped guide line are d 9 discussed in this
paper.

Key wor ds:underground project ;tunnel run-through ;guide line survey ;top-shaped azimuth angle



