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Introduction to the quality evaluation of lattice girder using nondestructive test

Hyuk-Sang Jung1 *
'Professor, Department of Railroad Construction Safety Engineering, Dongyang University, Kyungbuk Youngju, 36040, Korea

ABSTRACT: This paper dealt with contents of the quality evaluation method of lattice girder utilizing non-destructive
method. Quality evaluation of ordinary lattice girder is performed through the tensile strength test of structural steel and
visual inspection. The tensile strength test of structural steel is performed by collecting samples of lattice girder brought
into the site, during which lattice girder must be damaged to obtain sample. In addition to such disadvantage, tensile
strength tester is not available at the site in most cases, requiring an inconvenient service from test certification agency. In
addition, it is substituted by mile sheet issued during the production of structural steel, which inevitably lacks reliability.
Furthermore, visual inspection at the site entails a problem of lack of reliability, thereby requiring a method of easily and
quickly evaluating the quality of lattice girder without damaging the material. Accordingly, this study comparatively
analyzed the yield strength of tensile strength test and the yield strength of instrumented indentation test with same
sample. The test results ensured over 95% precision level for the instrumented indentation test, based on which a quality
evaluation method based on instrumented indentation test that allowed onsite direct quality evaluation is proposed.
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Fig. 1. Void of surrounding steel rib after placing shotcrete :
(a) H-beam steel rib; (b) Lattice grider (Bae et al., 1996)
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Fig. 2. The structure of lattice girder
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Fig. 3. Weak point of lattice grider : (a) Collapes of lattice
grider, (b) Broken welding (Korea Expressway Corporation,
2009)
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Fig. 4. The load-depth curve obtained during instrumented
indentation test (Lee et al., 2006)
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Table 1. Type and size of lattice girder

Size(mm) . +
Category T elals » ] .k s
Types0 | 20 | 30 | 100|100 | 10 |* =7 2w
Type70 | 20 [ 30 | 120 | 140 | 10 | . ® L
Type9S | 22 | 32 | 149|180 | 10 ’ ’ ’

Fig. 5. Specimen preparation and tensile strength test : (a)
specimen for tensile strength test, (b) tensile strength
test
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Table 2. Tensile strength test result

Tensile strength testing (T.S.T)

Standard lattice girder

Non-standard lattice girder

Yield strength (MPa) Yield strength (MPa)
Category Category
Upper rod Lower rod Upper rod Lower rod
TypeS0 CASE 1 553.7 542.4 TypeS0 CASE 4 317.4 315.1
Type70 CASE 2 550.0 538.7 Type70 CASE 5 320.5 305.8
Type95 CASE 3 534.4 557.8 Type95 CASE 6 304.4 327.0
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Fig. 6. Tensile strength test results with displacement
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Fig. 7. The specimen after tensile strength test : (a) Standard
lattice girder (b) Non-standard lattice girder (Jung et
al., 2015)
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. (a) 50type; (b) 70type; (c) 95type (Jung et al.,
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Fig. 8. Instrumented indentation test device : (a) Instrumented
indentation test preparation (b) Instrumented indentation
testing view

Table 3. Instrumented indentation test result
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Instrumented indentation test (I.D.T)

Standard lattice girder

Non-Standard lattice girder

Yield strength (MPa) Yield strength (MPa)
Category Category
Upper rod Lower rod Upper rod Lower rod
Type50 CASE 7 566.4 543.8 Type50 CASE 10 3452 324.6
Type70 CASE 8 554.2 519.9 Type70 CASE 11 378.8 317.7
Type95 CASE 9 557.5 5579 Type95 CASE 12 369.4 332.6
Table 4. Accuracy of instrumented indentation test with yield strength
Yield strength
Category
T.S.T (MPa) LD.T (MPa) Accuracy (%)
Type50 553.7 566.4 1023
Standard lattice girder Type70 550.0 554.2 100.8
Type95 534.4 557.5 104.3
Upper rod
Type50 317.4 3452 108.8
Non-standard lattice Type70 320.5 378.8 118.2
girder
Type95 304.4 369.4 1214
Type50 542.4 543.8 100.3
Standard lattice girder Type70 538.7 519.9 96.5
Lower Type95 557.8 557.9 100.0
rod Types0 315.1 324.6 103.0
Non-standard lattice Type70 305.8 3177 103.9
girder
Type95 327.0 332.6 101.7
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Category Standards lattice girder Non-standard lattice girder
Yield strength (MPa)| Accuracy (%) |Yield strength (MPa)| Accuracy (%)
Upper rod CASE13 517.7 103.5 2879 96.0
Normal Lower rod CASE14 544.7 108.9 289.0 96.3
Avg. 531.2 106.2 288.5 96.2
Upper rod CASE15 541.5 108.3 309.8 103.3
Bending Lower rod CASE16 535.0 107.0 289.8 96.6
Avg. 538.3 107.7 299.8 99.9
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Table 6. Yield strength and accuracy of welding

Category Standards lattice girder Non-standard lattice girder
Yield strength (MPa) | Accuracy (%) | Yield strength (MPa) | Accuracy (%)

Upper rod welding CASE17 509.9 102.0 295.5 98.5

Normal Lower rod welding CASE18 544.9 109.0 288.6 96.2
Avg. 527.4 105.5 292.1 97.4

Upper rod welding | CASEI19 531.5 106.3 303.8 101.3

Bending | Lower rod welding | CASE20 538.7 107.7 291.4 97.1
Avg. 535.1 107.0 297.6 99.2
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