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Experimental Evaluation of Structural Performance on Cantilever Structure
and Connection Based on OSC
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Abstract - To improve construction productivity and safety about balcony construction of apartment complex, cantilever
structure applied with the off-site-construction(OSC) method is needed. In this study, cantilever structure is developed
considering structural stability, workability and safety, and structural performance evaluation is performed on the connection
detail. Structural performance evaluation is conducted using a displacement control method. And experimental results and strain
gauge data are analyzed and destruction shapes of specimen are observed. Therefore, performance verification and
serviceability(allowable displacement requirements) are evaluated and study through structural performance evaluation of full
scaled cantilever structure. Then developed cantilever structure is expected to apply in apartment complex.
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Fig. 4. Section drawing of specimen 1
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Fig. 7. Section drawing of embedded steel plate for specimen 2

Table 1. Summary of specimen

l—Washer
Nut

60mm

Fig. 5. Connection detail of tension joints

Classified I—(I;lik;t Connection detail ]SEtT:legiaet 2
Specimen 1 | 245 T'S}ff‘f/fzit_zeéiipe/ X
Specimen 2 245 Box‘?lj;f; f;;ipipe/ (0]
Specimen 3 245 BOX‘??;}); ﬁ;;ipip o/ X
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Table 2. Material test result of concrete compressive strength

Compressive Strength of concrete
Classified for specimen(MPa)
1 2 3 Average
Cantilever 27 31 32 30
Building 32 30 27 30
Table 3. Design yield strength of re-bar
Classified Design (yl\l/irll)(; )strength
D10 shear re-bar 400
D10 under tensile re-bar 400
D16 screw re-bar 500
D16 torsion prevention re-bar 400
D19 screw re-bar 500
D22 screw re-bar 500
D25 screw re-bar 500
D25 longitudinal additional re-bar 400

. 3. Building
2. Connection - Flexural Strength
- Bolt Strength  _ Spear Strength
- Plate Stl‘ength—\

1. Cantilever

- Flexural Strength
- Shear Strength

Fig. 12. Section of specimen for nominal strength
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Fig. 13. Load-displacement curve of Specimen 1

Sz els] =2 A36W A 15 (EE A]1883) 20241 2 39



0SC 7|5k o 2T Y WL 20} HoHo| Bt F2/45 7T
200 1 350
Max. Load
180 -Cl P,..= 1482 kN
160 1 / Mye=2668kN-m | T 300
= 140 1 Q L 250 E
% 120 - é
e P,-672kN H
80 M,=120.9 kN'm r 150 g
T T T T T = sas e L 100 7
DL =209 kN 50
STEP3 =———STEP2 =———STEPI
f ' 0
50 100 150 200

Displacement (mm)

(a) Comparison of strength of specimen 2 by experimental

stage
120 ;
i 1/360 = 5.56 mm + 200
|
100 !
|
P,=60.9 kN 1 150

/ Deflection = 12.6 mm

Load (kN)
g
Moment (kN-m)

3
S

LL=309kN
Deflection = 2.25 mm

0

0 10 20 30 40 50
Displacement (mm)

(b) Comparison of maximum displacement results by
experimental stage

Fig. 14. Load-displacement curve of specimen 2
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Fig. 15. Load-displacement curve of Specimen 3
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Table 4. Specimen strength review by load stage
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Fig. 16. Detailed name of strain gauge
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P P P Boax .
Classified (kN, cagltilever (kN,?i)int (kN, mczgin part (I?N’ Fmas .DeSlgin load
— — — experimental /P, satisfaction status
strength)
Specimen 1 242.3 990 84.1 142.8 1.70 satisfy
Specimen 2 314.6 67.2 80.6 148.2 2.21 satisfy
Specimen 3 314.6 67.2 80.6 82.1 1.22 satisfy
Table 5. Specimen displacement review by load stage
Allowed Displacement(mm)
List Displacement
Criteria(mm) STEP 1 STEP 2 STEP 3
Specimen 1 2.1 12.75 68.75
Specimen 2 5.56 2.25 12.6 150.2
Specimen 3 1.4 9.8 49.3
Max. 2.25 12.75 150.2
Min. 1.4 9.8 49.3
Allowed Residual Displacement(mm)
List Displacement
Criteria(mm) STEP 1 STEP 2 STEP 3
Specimen 1 0.8 1.05 43.95
Specimen 2 5.56 2.6 5.05 118.6
Specimen 3 X X 36.7
Max. 2.6 5.05 118.6
Min. 0.8 1.05 36.7
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(a) Strain gauge measurement plan for specimen 1
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(b) Results of shear connections strain gauge analysis
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(c) Analysis of strain Gauge of C,D line main part rebar and
B-line T-type steel members
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(d) Analysis of A,B,+ line main reinforcement and A-line
T-shaped steel member strain gauge

Fig. 17. Measurement value of the maximum strain of
gauge of specimen 1 according to cross section
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(a) Strain gauge measurement plan for specimen 2
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(b) Results of shear connections strain gauge analysis
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(c) Analysis of strain gauge of C,D line main part rebar and
B-line T-type steel members
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(d) Analysis of A,B,+ line main reinforcement and A-line
T-shaped steel member strain gauge

Fig. 19. Measurement value of the maximum strain of
gauge of specimen 2 according to cross section
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(b) Results of shear connections strain gauge analysis
10000
) . ! —e—CR
8 Yielded Point | DR
8000 !
| BuitdingPart | ! [ Cantilever Pant | —o—BP&5T
P
£, s000 ! )
= ! Reinforcement
1 s o z
‘= Yielding Point
= : g
Z 4000 C tion Part !
& onnection Fatt NG f Plate
! Yielding Point
W0 = —————— - ‘7/_—_ g o
______ N e im e e et ] e
el
0 ! T T e < 2 s

B-B’ Section

(c) Analysis of strain gauge of C,D line main rebar and B-line
T-type steel members
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(d) Analysis of A,B,+ line main reinforcement and A-line
T-shaped steel member strain gauge

Fig. 21. Measurement value of the maximum strain of gauge
of specimen 3 according to cross section
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Fig. 22. Destructive shape of specimen 3
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