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Experiment and Nonlinear Analysis of DH Beams with Steel Form
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ABSTRACT The purpose of this study is to evaluate the structural performance of DH beams. DH beam construction method uses
thin steel plates as form-works and structural elements. The prefabricated plates and rebars of DH beams were transported to a
construction site and erected for casting concrete at the site. In this study, the contribution of steel plates to the flexural strength was
evaluated since the plates were expected to play a role as reinforcements. Five test specimens were made for experimental and
analytical studies. They consisted of two DH beams for the positive moment test and two DH beams for the negative moment test and
a RC beam for the comparison purpose. Test results on DH beams were compared with design equations and the RC beam test result.
It was proven that DH beams demonstrated the good flexural behavior showing sufficient strengths and deformation capacities.
Flexural strengths, principal strains of concrete, and rebar stresses were evaluated through nonlinear finite element analyses for two
test beams. The analyses also showed that steel plates can contribute to the enhancement of flexural strength of DH beams. Based on
experimental and analytical studies, it was concluded that steel plates of DH beams can be used as good flexural reinforcements.
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Fig. 2 Shape of DH beam plates

Fig. 3 Erection of DH beam
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Fig. 4 Section properties (unit: mm)
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Table 1 Flexural test specimens

Name | Test variable | -Ongitudinal & Pr

rebar pmax pmax

2-D22 (top) 0 N

F1 | DH(+)-3-D22 3-D22 (bottom) 24% 52%

2-D22 (top) , ,

F2 | DH()-5-D25 | (105 oty 52% | 79%

3-D22 (top) 0 N

F3 | DHO)-3-D22 |, " ool 24% | 24%

5-D25 (top) 0 N

F4 | DH(-)-5-D25 2-D22 (bottom) 52% 52%
2-D22 (top)

F5 | RC(+)-5-D25 52% | 52%

5-D25 (bottom)

®
3-D22

[&
5025

D10@150

D10@150 DL@150 D10@150 D10@150

3-022 2D22 2022 202

Fig. 5 Specimen sections
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Table 2 Material properties of reinforcing bars (unit: MPa)

Young’s Yield Failure
modulus strength strength
D10 175820 515 622
D22 198647 454 581
D25 205607 485 404
Table 3 Predicted strengths
C Mn Vc Vs Vn P(VH)

Name |y [&KN-m)| (KN) | ®N) | (KN | /PoMI,)

F1 983 468 197 332 529 2.26

F2 | 151.0 723 197 332 529 1.46

F3 57.6 240 197 332 529 4.40

F4 98.3 501 197 332 529 2.11

F5 98.3 501 197 204 401 1.60

5 =0.003

jl.%(concrete) i ES i lﬂ
R =0. 50
600 & =00
450(DH plate) DH
yielding yielding
(a) F1 (b) F2

Fig. 7 Strain distribution at nominal strength (unit: mm)
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Table 4 Comparison test strength to predictions for
flexural tests

Name Predicted Test Te.st S.trength
strength (kN) |strength (kN)|/predicted |ratio to F5
F1 468 588 1.26 -
F2 723 897 1.24 1.40
F3 240 333 1.39 -
F4 501 712 1.42 1.11
F5 501 643 1.28 -
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