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Properties of Test Specimens

SPIW3 (steel plate
infilled wall
with an opening)

Concrete compressive strength, MPa
Infilled steel plate

Infill RC panel Horizontal reinforcement®
Vertical reinforcement

Column Longitudinal reinforcement
Transverse reinforcement®
Beam Longitudinal reinforcement

Transverse reinforcement®

SPIW1 SPIW2
(steel plate  (steel plate
infilled wall) infilled wall)
264 26.4
Thickness (mm) o 2
Yield strength (MPa) 302 302
Reinforcement ratio (%) — —_
Reinforcement ratio (%) — —_
Area (mm?) 3,336° 4,596°
Reinforcement ratio (%) 3.7 o |
Spacing (mm) 50 50
Area (mm?) 794° 794°
Reinforcement ratio (%) 153 1.3
Spacing (mm) 60 60

Midspan:

26.4
4
300

3,336
341
50
794°
1.3
50 Both ends: 60

RCIW RCF
(RC (RC
infilled wall) frame)
32.1 26.4
0.65 —
043 —
3,007 3336°
34 37
50 50
794° 794°
1.3 1.3
60 60

D10 (A, = 71.3 mm?, f, = 486 MPa).

%6-D22 (A, = 387.1 mm ,fy = 430 MPa) and 2-D25 (A, = 506.7 mmz.fy = 443 MPa).
4-D25 (A, = 506.7 mm?, f, = 443 MPa) and 4-D29 (A, = 642.4 mm?, f, = 486 MPa).

3-D22 (4, = 387.1 mm?, £, = 430 MPa).
4-D16 (A, = 198.6 mm?, f, = 471 MPa).
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Test specimens after failure: (a) SPIW1; (b) SPIW3; (c) RCIW; (d) RCF
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(a) SPIW1 1500 |—Load (kN)

Cycleno.:15 21 24 27 30 31
18‘

1000

J

0.03 0.04
I* story shear distortion (rad)

-0.04

-1000 f
-1500 *+
Lateral-load-carrying capacity Initial stiffness
) Vst 3 ) ; Kyt ab
Specimens Vegp' (KN) \’pm,h (kN) ‘J"f K" (kN/mm) Kpm,h (kN/mm) f% 4
SPIW1 886 739 0.83 53 50 0.94
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4> Edit Constraint X
Name: Constraint-1

Type: Coupling

§ Control points: RRP [

f Surface: (Picked) [

Coupling type: ® Kinematic

O Continuum distributing

O Structural distributing

Constrained degrees of freedom:

Mur Fu2 Mu3 MUurl M UR2 [ UR3

Influence radius: @ To outermost point on the region
O Specify:
[[] Adjust control points to lie on surface
CSYS (Global) [y A

oK Cancel
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¢ Edit Constraint
Name: CP-1-GHAAB-1-END-PLATE-1
Type: Tie

f Master surface: CP-1-GHAAB-1 [

f Slavesurface: CP-1-END-PLATE-1 [p
Discretization method: | Surface to surface M
[] Exclude shell element thickness

Position Tolerance
@ Use computed default

O Specify distance: |

Note: Nodes on the slave surface that are
considered to be outside the position
tolerance will NOT be tied.

[4 Adjust slave surface initial position
[A Tie rotational DOFs if applicable

oK | | Cancel

¢ Edit Constraint

Name: Constraint-35

Type: Embedded region

' Embedded region: (Picked) [3
f| Host region: (Picked) [}

Weight factor roundoff tolerance: | 1E-006 ‘
Tolerance method: (O Absolute (O Fractional ® Both

Absolute exterior tolerance: 0

Fractional exterior tolerance: |0.05 ‘

Note: If both absolute and fractional tolerance are specified,
the smaller tolerance will be used during analysis.

oK | Cancel
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4> Edit Boundary Condition X
Name: BC-3

Type:  Symmetry/Antisymmetry/Encastre

Step:  Step-1 (Dynamic, Implicit)

Region: (Picked) [

CSYS: (Global) [p A

(O XSYMM (U1 = UR2 = UR3 = 0)

(O YSYMM (U2 = URL = UR3 = 0)

(O ZSYMM (U3 = URL = UR2 = 0)

(O XASYMM (U2 = U3 = UR1 = 0; Abaqus/Standard only)
O YASYMM (U1 =U3=UR2=0; Abaqus/Standard only) g
(O ZASYMM (U1 = U2 = UR3 = 0; Abaqus/Standard only) |, <& '/
(O PINNED (U1 =U2=U3=0)

(® ENCASTRE (U1 = U2= U3 = URL = UR2 = UR3 = 0)

oK Cancel
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Name: his

Name: BC-2 Type: Tabular

Type:  Displacement/Rotation

Step:  Step-1(Dynamic, Implicit) Time span: | Step time

Region: (Picked) [y Smoothing: @ Use solver default
O Specify:

CsYs: (Global) [y A
Amplitude Data  Baseline Correction

Distribution: | Uniform v
Time/Frequency Amplitude A
Mun: 0 1 0 0
Mo 0 2 0.054945055 0.006297018
A us: 1 3 0.10989011 -0.005683888
4 0.164835165 0.009911996
URT: |0 dians 5 021978022 -0.008090428
M uR2: 0 radians 6 0274725275 0.01291981
S uRs: 7S cadiane T 0.32967033 -0.011712854
8 0.384615385 0.018362322
Amplitude: | his ¥ R 9 0.43956044 -0.013515156
Note: The_ dis?lace_ment value will be :(: g:i;:g;g; (:’(.?;;?:4745:
maintained in subsequent steps.
12 0.604395604 0.024422372
OK Cancel 13 0.659340659 0.025044394
14 0.714285714 0.011806144 b
0K Cancel
Y _
&
T YaaNEA /\ /\ A |
_i 005 1 3 WA \s\/ 6 \.U 8 9 \/o 1
% s Number of Cycle \/

015

4% Edit Boundary Condition X

Name: BC-4

Type:  Displacement/Rotation
Step: Step-1 (Dynamic, Implicit)
Region: (Picked) [y

CSYS: (Global) [y A

Distribution: | Uniform v
M ut: 0

vz

Jus:

[Jura: radians
[J ur2: radians
[JuR3: radians
Amplitude: | (Ramp) M l’\z

Note: The displacement value will be
maintained in subsequent steps.

oK Cancel
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U, Magnitude
0.104
0.095
0.086
0.078
0.069
+— 0.061
—+ 0.052
+— 0.043
0.035
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S, Mises

Multiple section points

(Avg: 75%)
486E+06
446E+06
405E+06
365E+06
324E+06
284E+06
243E+06
203E+06
162E+06
122E4+06
81E+06
41E4+06
60E+03

ErEerTerTe

A

4T T

PEEQ
Multiple section points
(Avg: 75%)

0.078

Max: 0.078
Elem: PLATE-1-LIN-1-3.1
Node: 126
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(a) SPIW1 1500 |Load (kN) 500
Cycle no.j15 21 24 27 30 31
1000 1000
e e 2
IVarify "SPIW1"I
:_With ABAQUS\: 500
1 7 2 y 0
0.03 0.04

7 / 1* story shear distortion (rad)
i / 5
e
( L -
1000 | —
-1500 F
-1500
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S, Mises
Multiple section po
(Avg: 75%)
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122E+06
81E+06
41E+06
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Max: 486E+ 6
S

A
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Multiple section points

(Avg: 75%)
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Abstract:

In recent years, the use of corrugated sheets has received more attention due to its
considerable off-plate stiffness as well as higher buckling strength than flat sheets and the
lack of stiffener and cost and time savings. Since the title of the research is a numerical study
of the effect of corrugated steel shear wall in reinforced concrete flexural frame, it has been
tried to first study the objectives and generalities of the research on the centrality of the
research subject and then the background of the latest research on the centrality of the subject.
Valid for lateral loading of reinforced concrete frame with smooth steel filler plate with
Abaqus finite element software was performed with appropriate accuracy. Then, according
to the validation results, the analyses related to modeling the seismic behavior of concrete
frame with corrugated steel filler plate were investigated parametrically. Are. The results
show that the seismic performance of corrugated steel shear wall with increasing the number
of steps can be higher than the seismic performance of smooth steel shear wall in concrete
frame. , Have higher yield strength and lateral absorbed energy but less hardness and
ductility. The results also showed that at the beginning of the lateral drift, the lateral stiffness
decreases sharply so that usually 80% of the lateral stiffness of the concrete frame with steel
sheet is lost in drift 0.25%, while the initial stiffness decreases with increasing corrugated
sheet angle in the concrete frame. And increasing the angle of corrugated sheet in the concrete

frame has a positive effect on the process of maintaining lateral stiffness.

Key Words: Non-Linear Stability Analysis, Finite Element, Abaqus, Corrugated Steel Plate
shear wall, RC Frame.
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