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Specimen Type 
Column 

Rein.
Beam 
Rein.

Lap 
splice

Frame Concrete 
Strength

Mortar 
Strength

(mm) (MPa) (Mpa)

Spc-U1 BARE 4

�

8 6

�

8 160 15.4 -
Spc-U2 INFILLED 4

�

8 6

�

8 160 14.8 5.5
Spc-U3 INFILLED 4

�

8 6

�

8 160 16.1 5.1
Spc-U4 INFILLED 4

�

8 6

�

8 160 15.3 3.8
Spc-U5 INFILLED 4

�

8 6

�

8 160 14.4 4.7

Specimen Type 
Column 

Rein.
Beam 
Rein.

Lap 
splice

Frame Concrete 
Strength

Mortar 
Strength

(mm) (MPa) (Mpa)

Spc-U1 BARE 4

�

8 6

�

8 160 15.4 -
Spc-U2 INFILLED 4

�

8 6

�

8 160 14.8 5.5
Spc-U3 INFILLED 4

�

8 6

�

8 160 16.1 5.1
Spc-U4 INFILLED 4

�

8 6

�

8 160 15.3 3.8
Spc-U5 INFILLED 4

�

8 6

�

8 160 14.4 4.7

Material Type
Yield 

Strength 
Ultimate 
Strength

fyk  fu

(Mpa) (Mpa)

Tensile E-modulus

(Mpa)

198,600

194,400

Stirrup

Long. Rein.
Steel

N/A 3,500

380 518

241 423

CFRP fibers

Adhesive N/A 30

230,000

3,800
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STRONG   FLOOR

X - Beam

Hydraulic 
Jack

Roller 
Support

Vertical 
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Bracing

Axial 
Load 
Frame
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Out-of-plane 
Restrainer

ADAPTOR   FOUNDATION

ACTUATOR

REACTION   WALL
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Spreader 
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Specimen
Pmax 

(kN)

U1 11.2

U2 59.4

U3 74.6

U4 95.7

U5 115

1.61

Comparison of Lateral Load Capacities

1.94

Pmax Variation 

0.19

1

1.26

   Pmax,U i

   Pmax,U2
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