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Evaluation of the performance for the reformed lattice girders
Hak-Joon Kim'*, Gyu-Jin Bae’, Dong-Gyu Kim’

lDepanment of Geotechnical Disaster Prevention Engineering, Daejeon University, Professor
*Geotechnical Engineering Research Division, Korea Institute of Construction Technology (KICT), Senior Research Fellow
’Geotechnical Engineering Research Division, Korea Institute of Construction Technology (KICT), Research Fellow

ABSTRACT: Lattice girders are widely used as a substitute for H-steel ribs at domestic tunnels. However, lattice girders
have a weak point in terms of the support capacity compare to H-steel ribs because of the lower stiffness and the weakness
of the welded parts. To improve the weakness of the lattice girder, reformed lattice girders are developed in Korea by
adding one more spider and having flat welded surface. Laboratory tests and field measurements were performed for the
original and the reformed lattice girders to evaluate the performance of the reformed lattice girders. According to the
laboratory compression test, reformed lattice girders have 16% higher load bearing capacity than that of original lattice
girders. Reformed lattice girders are more stable than original lattice girders because reformed lattice girders tend to bend
less according to the field measurements.
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Fig. 1. Standard 3-bar lattice girder

Table 1. Dimension and specification of the standard 3-bar lattice girder

S (G ; Second moment of Section modulus
e Areza Densrgy area (cm®) (cm)
1 - (em) | (ke/m’)
S S H B D Ix 1 Xy, Zy
50 20 30 100 100 10 13.6 12.3 193 106 38 21
70 20 30 120 140 10 13.6 12.5 306 232 51 33
95 22 32 149 180 10 15.6 14.9 589 482 78 54
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(b) Four strain gauges installed in the load cell

Fig. 2. Load cell developed for lattice girder instrumentation (Kim and Kang, 2012)
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Fig. 5. Load cells installed in the lattice girder for the
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Table 4. Working conditions of load cells installed at the lattice girder

) Sidewall (Left) Sidewall (Right)
Lattice girder
Main bar Sidebar 1 Sidebar 2 Main Bar Sidebar 1 Sidebar 2
L1 X (0] (0] (0) (6] (6]
K1 (¢} (¢} (0} (0) (¢} (0}
L2 (¢} (¢} (0} X X X
K2 (¢} (¢} (0} (0) (¢} (0}

O: Working, X: Failed

Table 5. Maximum normal loads measured using load cells installed at the lattice girder

Sidewall (Left) Sidewall (Right) Sidewall (Total)
Lattice Normal load (kg) Normal load (kg) Total normal load (kg)
girder Simple Calculation Differ Simple Calculation Differ Simple Calculation Differ
addition | using Eq.(2) | -ences addition using Eq.(2) | -ences addition using Eq.(2) -ences
L1 - - - 8,170 8,359 189 - - -
K1 9,051 9,123 72 7,835 8,046 211 16,886 17,169 283
L2 8,780 8,973 193 - - - - - -
K2 3,789 3,393 104 9,803 9,880 77 13,592 13,773 181
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Table 6. Working conditions of strain gauges installed at the lattice girder

Lattice Sidewall (Left) Crown Sidewall (Right)
. Bar type
girder 1 2 3 4 1 2 3 4 1 2 3 4
Main bar (¢} (6] (6] (6] X (¢} X X X (6] (6] X
L1 Sidebar 1 (¢} (6] X X X X (¢} (6} (6] (6] (6] (¢}
Sidebar 2 O X X (6] X X X X (6] (6] (6] O
Main bar O (6] (6] (6] (6] O X O (6] (6] (6] O
K1 Sidebar 1 O (6] (6] (6] X O O o (6] (6] X O
Sidebar 2 () (0] (0) (0) (0) X () (0] (0] (0) (0) (o)
Main bar (¢} (6] (6] (6] X X X X X X X X
L2 Sidebar 1 (¢} (0] (6] (6] X X X X X X X X
Sidebar 2 (¢} (6] (6] (6] X X X X X X X X
Main bar (¢} (6] (6] (6] (6] (¢} X (0} (6] (6] (6] (¢}
K2 Sidebar 1 (¢} (6] (6] (6] (6] (¢} (¢} (0} (6] (0] (6] (¢}
Sidebar 2 (¢} X X (6] (6] X X (6} X X X (¢}
O: Working, X: Failed
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Fig. 17. Stresses measured using strain gauges at the

sidebar 1 of L1 lattice girder
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Table 7. Maximum normal loads, bending stresses, and normal stresses measured using load cells at the lattice girder

Sidewall (Left) Sidewall (Right)
Lattice Bending Normal Bending | Normal
girder e () stresses stresses Wemrel lewn5 (L2 stresses stresses
Main bar| Sidebar 1 | Sidebar 2 (kg/em®) Main bar | Sidebar 1 | Sidebar 2 (kg/em®)
L1 Failed 2,950 5,265 - - 811 3,315 4,045 434 534
K1 3,337 3,007 2,707 168 583 245 3,604 3,986 484 513
L2 1,041 4,148 3,590 444 574 Failed Failed Failed -
K2 78 1,326 2,385 239 249 3,626 2,254 3,922 181 632
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