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Experimental and Application Examples of Composite Beams Strengthened by
Lower End Compression Member and Upper Tension Reinforcement
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Abstract

The BX composite beam is designed to have the same cross-section regardless of the size of the momentum, which is a
disadvantage of the existing steel structure. Combination of the H-beam end compressive material and the H-section steel
tensile reinforcement according to the moment size in a single span, It is possible to say that it is an excellent synthesis
which increases the performance. When underground and overhead structures are constructed, it is possible to reduce the
bending, increase lateral stiffness, reduce construction cost, and simplify joints. The seamability of the joining part is a
simple steel composite beam because of the decrease of the beam damping at the center of the beam and the use of the
end plate of the new end compressing material. In the case of structures with long span structure and high load, it is
advantageous to reduce the material cost by designing large steel which is high in price at less than medium steel.

Keywords : BX composite beamn, Moment size, H-beam, Tensile reinforcement, End plate
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End plate

(Fig. 3) Connection between steel columns
and BX composite beams
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(Fig. 4) Connection between SRC columns
and BX composite beams
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(Fig. 7> Specimen setting plan (Specimen-2,5,6,7)
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(Table 1) Specimen types and plastic moment
Specimen H sections CT sections standard, Steel and Mp (5 Mp (+)
S standard Reinforced specifications reinforced material kN-m -m
type

Specimen-1 ~ RH-606X201X12X20 - SHN490 1,114.8 1,114.8

Specimen-2  RH-450X200X9X14 CT-146 X201 X9X14 SHN490 8469 8469

Specimen-3 ~ RH-450X200X9X14 CT-146 X201 X9X14 SHN490 846.9 5493

Specimen4  RH-450X200X9X14 CT-146 X201 X9X14 SHN490 846.9 761.2

Specimen-5  RH-450X200X9X14 4-SHD22 SHN490 7452 9135

. CT-146 X201 X9X14 SHN490
Specimen-6  RH-450X200X9X14 ASHDD SD500 1,2109 1,168.3
. CT-146 X201 X9X14 SHN490
Specimen-7  RH-450X200X9X14 ASHDD SD500 1,2109 9135
Specimen-8  RH-450X200X9X14 CT-146 X201 X9X14 SHN490 846.9 545.7
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(Table 2) The neutral axis change position of the specimen by loading turn

Specimen H sections CT sections standard,  Loading turn Loading turn  Neutral axis
types standard Reinforced specifications (+)mm (-)mm mm
Specimen-1  RH-606X201 X12X20 - 303 303 0
Specimen-2  RH450X200X9X14 CI-146 X201 X9X14 440 440 0
Specimen-3  RH-450X200X9X14 CI-146 X201 X9X14 440 225 215
Specimen4  RH-450X200X9X14 CI-146 X201 X9X14 440 404 36
Specimen-5  RH-450X200X9X14 4-SHD22 243 153 90
. CT-146 X201 X9X14
Specimen-6  RH-450X200X9X14 ASHD 465 157 308
. CT-146 X201 X9X14
Specimen-7  RH-450X200X9X14 ASHD 465 153 312
Specimen-8  RH-450X200X9X14 CI-146 X201 X9X14 440 299 141
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(Fig. 10) Specimen-2 load-displacement curve
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(Table 3) Structural performance test results

Specimen Moment (kN-m) Moment ratio Ductility ratio Displacement angle
name ),() Theory Test (Test/Theory) (6, rad)

Specimen-3 ) 549.3 775.0 141 258 0.03

0 869 8300 104 268 003
Specimen-5 ) 9140 974.0 1.07 546 0.05

() 7450 831.0 112 3.56 0.03
Specimen-7 0 121 155 128 417 0.06
Specimen-8 () 630.0 995.1 146 231 0.4

0 8469 9648 114 247 0.04
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(Table 4) Structural performance test results

Specimen Maximum load  Displacement
name (N) (mm)
Specimen-1 -591.01 5740
Specimen-2 -459.42 -40.77
Specimen-3 400.79 61.71
Specimen-4 394.15 61.45
Specimen-5 44296 84.07
Specimen-6 -645.41 -62.92
Specimen-7 706.77 107.34
Specimen-8 452.34 82.38
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(Fig. 17) A study on the construction
of BX composite beams

(Table 5) Economical comparison

Divi-

sion Steel girder

BX girder

050 00l f

Gl  RH-700X300X13X24 PX-450<950
(lea) (SM490) (PC450X750)
@  BH-1,000X350x19x40 REIH00X300X16X28
(lea) (SVH0) (SM490),End,6-D25
2-200X300X10 %30
Bl  RH-692X300X13X20 PX-450X950
(2ea) (SM490) (PC450X750)
B0 RH-248 X124 X5X8 )
(55400)
Mainte Increase in fire Decrease in fire
-nance  resistance (113.6m?) resistance (30.2mm’)
Girder
weight 1.7~3.8ton 3.1~8.5ton

Steel 9.7tonX1,500,000 Steel 3.08ton 1,500,000
won/ton=14,655,000 won/ ton=4,620,000

PC: 9.94m’ X 818,000

PC: 0 won/m’=8,130,900
(Steels included)
, . . 0.31ton X1,100,000
Field reinforcement: 0 won/ton=341,000
Cost Stud 380ea X900 Stud 140ea X900

won/ea=342,000 won/ea=126,000

Fire: 113.6m°X25,000  Fire: 30.2m’X25,000
won/m’=2,840,000 won/m’=755,000

Install 9.77tonX150,000 Install 28.5ton 60,000
won/ton=1,465,500 won/ton=1,711,800

19,302,500 15,684,720
(173,428won/m’) (140,923won/m’)

Com- 100% 81.3%

pare
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