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Experimental Study on Steel Truss Structure
for Safety Lintel in Masonry Construction
—Focusing on Door Frame Top Lintel at Typical Floor
Apartment-—
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Abstract

The research is to verify by experiments whether the steel truss structure is able to withstand the load of
cement bricks of upper part of a door for the safe use of lightweight steel truss structure instead of concrete
lintel which is to be installed at upper part of door frame in building cement bricks for apartment construction.
The steel truss is designed in order not to disturb bricks—building and the shape of structure was verified by
bending test. According to experiments result, camber was applied to steel structure that enabled construction
work to be improved and was proved effective for the prevention of accidents by cement bricks—building load

test.
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<Figure 1> Cement brick 0.5B laying and 1.0B
laying

<Figure 2> Method for the concrete lintel works
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<Figure 3> Reinforced concrete lintel beam
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<Figure 4> Extruded lintel beam
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<Figure 5> Crack of extruded lintel beam
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<Figure 6> The shape of 6mm intermediate
connection material and photo
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<Figure 7> Setting status diagram of experimental
preparation

<Table 1> Experimental preparation list

(Unit: mm)
ARA | A _

. 2 a b | A | A | QA
6t_1000 | 800 | 250 | 300 | @80 23.0 PL-6t
6t_1200 | 1000 | 350 | 300 | @80 23.0 PL-6t
6t_1400 | 1200 | 400 | 400 | @80 3.0 PL-6t
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<Figure 8> Experimental preparation of the steel truss lintel beam & setting status

<Table 2> Results of experiment

. P10 (kN) P20 (kN) MI10 M20
= #1 # #3 Avg. #1 #2 #3 Avg. | (kN-m) | (kN-m)
6t_1000 1.74 1.78 1.69 1.74 268 269 267 | 2680 0.218 0335
6t_1200 1.18 1.13 1.10 114 1.86 1.2 1.82 1.83 0.200 0.321
6t_1400 0.97 0.98 095 0.97 1.63 1.62 157 161 0.1% 0.321
P10 : A¥ 10mm A 3}% , M0 : A 10mm A] U U E
P20 : A3 20mm A 3%, M20 : A 20mm Al U ZUE
' /é*"&i":':i_:mfif ] 4 el
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<Figure 9> Experiment results of the steel truss lintel beams
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<Figure 10> Analytical results when applying the occurring load from 10mm deflection

<Table 3> Comparison of the results of experiment and analysis

10mm 7 AYA] 20mm A A A
@ P10 (KN) A-ana Aana/ P2 (kN) A-ana Aana/
(mm) A test (mm) A_test
61000 174 1063 106 268 1633 082
611200 114 1004 1.00 183 1607 080
61400 097 1040 104 161 1715 086
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<Figure 12> Analytical results when applying the load of 0.5B laying (height=500mm)
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<Table 4> Loading capacity experiment of steel truss lintel beam
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