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The use of lattice girder is increased at the tunnel site in Korea recently for the substitute of H-steel rib. How-
ever, field measurements at the lattice girder are rarely performed at the tunnel site and the method of the mea-
surement is not well established. The use of the vibrating wire strain gauges used for the H-steel rib was proven to
be not suitable for the strain measurements of the lattice girder according to the previous research. The credibility
of the load cell was investigated using laboratory compression tests for load cells, specially manufactured for the
lattice girder for this study, installed at the specimen of the lattice girder. The method of the tunnel instrumentation
for the lattice girder using the load cell is given from the interpretation of the compression test results.
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(a) Outside of the load cell
Fig. 1. Load cell manufactured for the lattice girder.
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Fig. 2. Determination of the gauge factor of a load cell
using the compression test.

(a) Load cells installed in the lattice girder

Fig. 3. Compression test for the lattice girder.

(b) Lattice girder ready for the test
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Fig. 4. Electrical resistance strain gauges installed at the

lattice girder.
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Fig. 5. Measured strain obtained from strain gauges at the
lattice girder.
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Table 1. Measured strain and loads at the lattice girder obtained using the electrical resistance strain gauges (E =

2,100,000 kg/cm?).

Applied Load 1,000 kg 2,000 kg 3,000 kg 4,000 kg 5,000 kg

Axial Strain (x 107%) 1.1252 2.1258 3.2342 4.5916 5.4818

Main Bar  Bending Strain (x 10°5) (F-B) 0.3449 0.2952 0.7071 0.1142 0.2015
(L-R) 0.7260 3.8858 7.2254 9.8463 13.3677

Measured Load 167 kg 316 kg 480 kg 682 kg 814 kg

Axial Strain (x 107) 8.0336 13.8313 18.6448 23.7926 28.8256

Side Bar | Bending Strain (x 10) (F-B) 16.1516 27.2676 35.9288 43.5594 49.6804
(L-R) 4.0888 4.4785 4.8102 5.0292 4.9624

Measured Load 530 kg 912 kg 1,230 kg 1,569 kg 1,901 kg

Axial Strain (x 107) 4.4412 9.5138 15.2802 20.9840 27.0185

Side Bar 2 Bending Strain (x 10~ (F-B) 12.6802 19.7516 25.5125 31.4983 36.8999
(L-R) 10.9868 16.5059 21.1735 26.5303 31.3912

Measured Load 293 kg 628 kg 1,008 kg 1,384 kg 1,782 kg

Total Axial Strain (x 107) 3.6813 6.8992 10.0984 13.4899 16.7019
Measured Load 990 kg 1,855 kg 2,718 kg 3,635 kg 4,497 kg

Note) F-B: Front-Back, L-R: Left-Right
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Fig. 6. Bending direction of the bars indicated by black dots.
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Fig. 7. Axial strain at the three bars for the each loading stage.
o] BAIFR AMSShe 739 A& E 7P IAE gk
S AL S AT} Table 200 3P 2,240,000 kg/em*S
A B BATE AR Al & d%E
T2 goruz B AiME ols AAE BAASrE
A1) U] @A BlE ASA] AAR R g
A W A8E B3l Adehs Aol A%t
215k Adgke] gl Aol 2,240,000 kglem™S Hx}
AR AR AT P g FoR A
Table 19] Z} 745 & WYPES T2 ehiH
Fig. 77 7). Fig 70 918Pd 2R838150] 1,000 kgoliA]
5000kgo.2 S| we} 7708 13 29 & WIE
Hlg2 18104 Lo7HiE ZhaEe] A9 dA A=
Wi 238 13 57059 & HEE HSL 646004
52790, F7Fe 29 T & HFE WIS 35700
4942 2} ZAEIAL 23] Z7IEE Bl
AAA B 5,000kge] slFe] FHE-A, 2t Hgel &
go| 758 F¥ske Aeole 58T FEe ©
HA zjolo] @)dle] el 2,648ke, FE 1 H 2
o= 242t 1,176 kgd] 3kFe] 7HIAIA |t 2y £
PEA ] 7, 5,000kge] BlFol 2EA] B 10

Table 2. Applied and Measured loads at the lattice girder using different elastic modulus.

Measured Axial Load (kg), (Error %)

Applied Load E = 2,100,000 kg/cm?

E = 2,242,280 kg/cm?

E = 2,240,000 kg/cm?

(ke) Bending not Bending Bending not Bending Bending not Bending
included included included included included included
1,000 990(1.0) 1,032(3.2) 1,057(5.7) 1,102(10.2) 1,056(5.6) 1,101(10.1)
2,000 1,855(7.2) 1,934(3.3) 1,981(0.9) 2,065(3.3) 1,979(1.0) 2,063(3.2)
3,000 2,718(9.4) 2,831(5.6) 2,902(3.3) 3,023(0.8) 2,899(3.4) 3,020(0.7)
4,000 3,635(9.1) 3,782(5.4) 3,881(3.0) 4,038(1.0) 3,877(3.1) 4,034(0.9)
5,000 4,497(10.1) 4,682(6.3) 4,802(4.0) 5,000(0.0) 4797(4.1) 4,995(0.1)
Avg. Error% 7.4 4.8 34 3.0 34 3.0
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Fig. 8. Applied and measured loads at the lattice girder for
the each loading stage.
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Fig. 11. Shape of the load cell developed for the field use.
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