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Tunnel Instrumentation on the Lattice Girder using Load Cells
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The use of lattice girder is increased rapidly as a substitute for H-steel ribs at the tunnel sites in Korea. Ground
loads acting on the tunnel are supported by shotcrete and lattice girders. To assess the safety of the tunnel, it is
essential to obtain field measurements for the lattice girders; however, lattice girder measurements have rarely been
performed at tunnel sites, and the method of measurement is not well established. In the present study we suggest a
load cell method for the instrumentation of tunnels with lattice girders. Actual measurements of ground loads act-
ing on lattice girders are presented for a specific tunnel under construction.
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Fig. 1. Lattice girder shape.
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(a) Inside of the load cell

Fig. 2. Load cell developed for lattice girder instrumentation.
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(b) Four strain gauges installed in
the load cell
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Fig. 3. Determination of the gauge factor for a load cell
using the compression test.
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(a) Load cells installed in the lattice girder

Fig. 4. Compression test for the lattice girder.
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Fig. 5. Measured loads using load cells at the lattice girder
for each loading stage.
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(b) Lattice girder ready for testing
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Fig. 6. Face mapping of the tunnel at the instrumented
section.
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Fig. 7. Load cells installed at the lattice girder.
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Fig. 8. Location of load cells installed at the lattice girder.
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Table 1. Results of the field measurements at the lattice girder.

Distance to the face (m) Load at No. 5 (kg) Load at No. 6 (kg)
Days passed No. 5§ No. 6 Left Right Left Right
1 1.2 0.4 0 0 0 0
2 1.2 0.4 818 167 85 -33
2 1.2 0.4 1262 208 763 22
3 1.6 0.8 2226 309 1726 177
4 2.4 1.6 3309 451 3182 412
4 2.4 1.6 3477 453 4076 397
5 2.4 1.6 4302 521 4289 2741
6 3.2 2.4 11100 2456 11610 9097
6 3.2 2.4 13467 3831 14592 11618
7 4.0 32 15669 4678 16800 14171
8 4.0 32 16108 5026 17815 14935
9 4.8 4.0 16273 5244 18347 15264
10 6.1 5.3 17430 5443 18887 15572
11 7.2 6.4 18675 5801 19751 16346
12 10.4 9.6 19185 6510 20600 17010
13 12.0 11.2 20181 7160 21679 18501
14 13.5 12.7 21730 7537 23170 19797
15 16.5 152 22581 7704 24298 22374
17 19.5 18.7 22987 8036 24516 22944
19 21.0 20.2 23168 8232 23667 23174
22 24.0 232 22894 8403 23628 23449
23 28.5 27.7 23232 8521 23801 23356
25 335 327 23485 8519 24182 23691
27 37.5 36.7 23679 8444 24410 23853
29 39.5 38.7 23598 8413 24406 23779
31 41.5 40.7 23631 8452 24406 23792
(- : tension)
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