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A Study on the Lattice Girder by Increasing
Contacting Area between Spider and Rod

Y % % Nam, Joong-Woo Z A 3 Kim, Jin-Kyo
% § 3 Cho, Yong-Gyo A "% A" Chun, Byung-Sik

Abstract

Shotcrete, rockbolt, and steel rib are installed to support ground after tunnel was excavated. These are important
supports for NATM applied tunnels. Recently, lattice girder is increasingly used because it is easily installed. In this
study, we developed a new lattice girder by increasing contacting area between spider and rod. To verify the effect
of the new lattice girder, the 3-point and 4-point flexural strength tests were carried out for LG-50%20%30, LG-70%20x%30,
LG-95x22x32. As a result, in case of contacting area, strength of new SGS lattice girder is 17.95% higher than that
of original lattice girder. In case of weakness point, strength of new SGS lattice girder is 19.37% higher than that of

original lattice girder.
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Fig. 1. Normal structure of standard lattice girder (Moon, 1999)
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(b) loading point : Contacting area of spider and steel bar

Fig. 2. Two types of 3-point bending stress test(Kim S, 2008b)
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Fig. 3. Original lattice girder and new one
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Table 1. Features of lattice girder

Division Diameter of steel bar Yield strength of steel bar Contacting area of spider
(mm) (N/mm?) and steel bar (mm?)
LG—50%x20x%30 10 546 350x4 = 1400
LG—70%x20x30 10 546 350x4 = 1400
LG—95x22x32 10 546 400x4 = 1600
SGS LG—-50x20%30 10 546 550x4 = 2200
SGS LG-70x20%30 10 546 550x4 = 2200
SGS LG—-95x22%x32 10 546 600x4 = 2400
Table 2. Standard of test for lattice girder (KS D 3504)
. Yield strength|Tension strength | Tension—test | Extensibility Bendability
Kind 2 2 . o - - -
(N/mm®) (N/mm°) material (%) Bending angle inner radius
Mechanical #9 over 12 2.5 times as nominal
properties diameter of D25
SD500W over 500 over 620 90° - -
#3 over 14 3.5 times as nominal
diameter of D25
. Chemical components (%)
Kind
Chemical C Si Mn P S N Ceq
properties Spsoow | below 0.22 below 0.60 below 1.60 | below 0.05 below 0.05 | below 0.012 | below 0.50
(below 0.24) (below 0.65) (below 1.7) | (below 0.005) | (below 0.005) | (below 0.013) | (below 0.52)
Feature : Figures inner () would be applied in case of analyzing product
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Fig. 5. 4-point bending strength test
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Fig. 6. (b) LG-50%20x30 (weak point)
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Fig. 9. (b) SGS LG-50%20%30 (weak point)

Table 3. Test result of 3-point bending test for original lattice girder
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Fig. 10. (b) SGS LG-70%x20%30 (weak point)

Division Cpntacting area of Between spider anq another one Contacting area/weak point
spider and steel bar (weak point) (%)
LG—50x20x30 55701.77N 47071.92N 118.33%
LG—=70x20x30 54917.24N 44620.26N 123.08%
LG—95x22x32 50504.25N 44704.82N 112.97%
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Fig. 12. Test result of 4-point bending test for original lattice girder

Table 4. Test result of 3-point bending test for new lattice girder

New type Contacting area of spider Between spider and another one contacting area/weak point
(SGS LG) and steel bar (weak point) (%)
50x20X30 67862.02N 56290.17N 120.56%
70x20X30 62370.29N 56584.37N 110.23%
95x22X32 64625.82N 50700.38N 127.47%
Table 5. Test result of 4-point bending test for original lattice girder (Unit : N)
Division 50%x20X30 70x20%X30 95x22X32
Contacting area between spider and steel bar 67862.02 64625.82 77570.60
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Fig. 13. Test result of 4-point bending test for new lattice girder

Table 6. Test result of 4-point bending test for new lattice girder (Unit = N)
Division 50x20%X30 70Xx20%30 95X22X32
Contacting area between spider and steel bar 80218.40 83062.33 81002.93

Table 7. Test results of 3-point bending strength

Division Loading point Contacting area/weak point (%)
Contacting area Weak point
LG—50x20x30 55701.77N 47071.92N 118.33%
LG—70x20x%30 54917.24N 44620.26N 123.08%
LG—95x22x32 50504.25N 44704.82N 112.97%
SGS LG—-50x20%30 67862.02N 56290.17N 120.56%
SGS LG—-70%x20%30 62370.29N 56584.37N 110.23%
SGS LG—95%X22X32 64625.82N 50700.38N 127.47%

Table 8. Test results of 4-point bending strength

Division LG—50x20x%30 LG—70x20x%30 LG—95%x22x32
Original lattice girder 67862.02N 64625.82N 77570.60N
New lattice girder 80218.40N 83062.33N 81002.93N
Ratio of new one’s strength versus original 118.21% 128.53% 104.42%
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