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Abstract - This study proposed the design of rooftop structures using modular and PC methods to improve constructability, safety,
and economic efficiency of rooftop structures, and developed unit modules applied to connections to fasten members. In add-
ition, structural stability evaluation of the connections of the proposed structure and performance evaluation were conducted
through real-size experiments. As a result of the experiment, the unit blocks were not affected on the performance of proposed
rooftop modular system, and the failure of the beam preceded the column by applying a reinforcing plate to the panel zone of the
column. In addition, all specimens satisfied the generally required performance.
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Fig. 1. Prototype of rooftop modular structure
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Table 1. Review of anchor bolt pull-out performance

List

R,

Nsa = nAse,Nfutas

Steel strength $=0.75
PN, = 168.5 kN
Concrete N, = A Wed NVeNYepn Ny,
breaking Neo _
strength $=07
PNy, = 259.3 kN
Pull-out N,,=w.pN,
strength =380 kN
Concrete Aprg =706 mm? (D30),
lateral fracture
N, =(13 /A )/1\/ =04,
strength sb Cal brg ka 94.8 kN

84 F=7F0t0) = A3 A ARL(E

A A183%) 20234 4

Table 2. Review of anchor bolt shear performance

List #R,
(»b sa,ea ¢AseNfutaa
Steel strength ¢ =0.65
#Vi = 1168 kN
Ay,
Concrete PVepg = b7 ey Ved v Ve Wiy Vi,
breaking Veo
strength =07

PVepe = 5.82 kN
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Table 5. Tension coupon test results
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Table 4. Details of test specimens

Column Beam Anchor Guide block Bolt/washer/nut Gty Liloels Base anchor plate
base plate
0-125x125%6, | H-100x200%5.5x%8, 108x108x153x8, 145%145x10z, 165x165x10¢,
SRT275 $5275 D10-SD400 SM355 F10T, M20 SM355 SM355

g2t = AU AR (U A 183%) 2023\ 44 85
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Fig. 5. Test set-up for foundation connection specimens
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Fig. 9. Results of pull-out test specimen
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Fig. 10. Results of shear resistance test specimen

=TSt = ABSE A2 2(FH A1835) 20231 44 87



BI1E AR o 4587 S AZ 0.04 rad7t
A 4271 o) % AW F7 A7HA Ao sjes)
o] AAjstglon], A AE Table 60 =5t A
A= SHHEYZE 0.01 rad o] F KO Z:;R|of|A &
o] AstR o, FZHHAZ 0.02 rad o] F SHE 7] F
AR 7159 AR EF AFART} HolA7] AlFse
), Fig. 113} Zro] A2 Woj3jo] 4ste|n] Hdo] F
25U

Table 6. Results of beam-column connection test

. . End point of
Initial sl i experiment

stiffness
(kN/mm)* | Load Dis. Load Dis.

(kN) (mm) (kN) (mm)

21.94 29.17 50.16 124.40

1.08
-23.08 -29.23 —40.81 —-53.20

“The initial stiffness was obtained from through the first cycle of 0.375 %
story drift ratio.

(a) 0.01 rad

-T ’ \

(b) 0.02 rad

- ~—

(c) Fracture mode

Fig. 11. Beam-column test specimen
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Fig. 12. Moment-rotation curve of specimen
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Fig. 13. Energy dissipation capacity of specimen
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o7 Yeptor, HdstEe] 49 |9 8.72 mm Al
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-9 AL Fig. 140 HEHoH, HF ohy) AR
Fig. 150] YEe.

Table 7. Results of beam-PC slab test

q q End point of
Initial skl g experiment
stiffness
(kN/mm)” | Load Dis. Load Dis.
(kN) (mm) (kN) (mm)

33.86 225.43 6.96 247.28 8.72

"The initial stiffness was obtained at the story drift angle of 0.375 %.
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