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Concrete 3D Panel Weightky z
m
550 450 floor
400 440 Walls
200 - Skeleton
1150 890 Total

Table. 1. Compare the weight of the 3D panel structure and
concrete structure [2]
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Fig. 2. Property panels, panels longitudinal sections [2]

S b Bl Olasein —Y-Y
DL,y ol aS A8 e e 48 bSS s s 4 S L
NGV J_,.bc,_@;.-);ﬂf_iﬂdl_@.o\ Sys J
VWU e S b b bl 0 skl b aY cals

axsu 6 Y
el i o Pl ) o plndl (sla Jha g3y a1
el 55 ol (M VAV B VAEA sls Jl & by o



\v‘\-\dh/ie)w/r.ﬁJ@AAJ})

oot Ol e wdige Sash — ele Ao

S i s plralr 4 by s ol b S 5

o)'l..u ;.xw“' M—Y—?
Lu LIS Q}H‘ )l._{ )‘Jj.o.s LSU‘:‘J‘ M 92 2 GJ.LM\J d"?e.w
S3h g sl (F) K5 2l 1V

(97 03l L lases ¥ K2

S
Q
@ fx )
8 |
0.6 V-“‘%o
- K, »
displacement
A 5 |

Fig. 3. Push-over diagram [9]
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Fig. 4. Model and how to load independent Wall
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1 1.0 1.0
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10 and 1.2 15
more
Table. 2. Co Amounts [8]
[8] Cz J._v:LE.a Y J‘g.‘b-
The desired T<0.1 T>Ts
f
per Ioervrr;?nce Typel Type2 Typel Type?2
Usability 1.0 1.0 1.0 1.0
flawlessly
Life safety 1.3 1.0 1.1 1.0
The brink of 1.5 1.0 1.2 1.0
collapse

Table, 3. C,amounts [8]
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Stress (MPa) Strain cracking strain
1.77 0.000083 0.000000
141 0.000104 0.000052
0.72 0.000333 0.000307
0.16 0.000724 0.000719

Table. 6. Concrete tensile stress-strain values [10]
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explanation sign Number of
characters
Single wall First letter
L-shape wall (This determines
Box-shape wall the shape of the
wall)

Second letter

load (condition of the

Without a roof load
asymmetrical

roof and load)

|
L
B
No roof and symmetrical 0]
T
R

Roof and symmetrical load

Without additional A00 Third
reinforcement (Availability and
extra reinforcement with ~ A30 angle
an angle of 30 degrees reinforcement
extra reinforcement with A45 armature)
an angle of 45 degrees
extra reinforcement with ~ AGO

an angle of 60 degrees

Table. 7. How naming models
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Dilation Angle Eccentricity fy If, K

30 0.05 1 0/67

Table. 4. Plastic damage parameters of concrete [10]

[10]_‘}_»6)\‘15_,15)5‘_,35}:&‘ 0 J g

(Iséﬁf) Strain Ir;i:i?:]ic Plastic strain
1907 0000741  0.00000 0/00000
2733 00011405  0.00014 0/00013
3371 0001595  0.00037 0.00033
3731 0002076  0.00072 0.00064
3844 00026102  0.00121 0.00107
3679 0003435  0.00209 0.00186
3306 0004324  0.00311 0.00276
2920  0.005294  0.00423 0.00376
530 0006349  0.00543 0.00484
2192 000825  0.00752 0.00667
1907 0008623  0.00793 0.00701
1667  0.009856  0.00925 0.00805
14,64 0011165  0.01063 0.00891
1153 001390 001351 0.00000

Table. 5. Pressure strain stresses of concrete [10]
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Figure. 12. Push-over curve comparing panel without
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Table. 8. Compare the results of the panels without additional
reinforcement
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Fig. 14. Pushover curve with the armature reinforcement panel
45 degrees
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Table. 10. Compare the results with the armature
reinforcement panel 45 degrees
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Fig. 13. Pushover curve with the armature reinforcement panel
30 degrees
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Table. 9. Compare the results with the armature reinforcement
panel 30 degrees
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Table. 11. Compare the results of the independent state of the
system a bit of a wall with additional fittings 45 °
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Abstract:

Three dimensional panels are among modern building systems which can be placed in the category of
industrial buildings. Attemp hs always been made to conduct many studies for identifying the behavior and
improving the capacity of these panels. In this research, a comparative study is performed to investigate the
behavior of structural components of improved three-dimensional panels under lateral load in independent
and system mode. At the same time, it is tried to study the effects of strengthening three dimensional panels
and system mode (independent wall, L-shaped and BOX-shaped walls) on the behavior of 3D panels.
Comparing the results of panel with the dimension of 120x120 with laboratory results of Kabir and
Jahanpour, the model is verified. In the following, twenty-four specimens with dimensions close to reality
(360x360cm?) are modeled in Abaqus software. Overall, six independent wall model, L-shaped, roofed L-
shaped, BOX-shaped walls with symmetric loading, BOX -shaped wall with asymmetrical loading and roofed

BOX-shaped wall were built. The models are reinforced and non-reinforced (g 10) by 30, 45 and 60

degrees. The location of the exerted lateral load is changed on the end wall. After applying the load, the
pushover curve is plotted from which the maximum lateral load bearing capacity and the absorbed energy are
obtained. It is worthy to mention that for drawing the push over curve the target displacement is determined
by ATC24 guideline. And also for drawing the histories curvature, ATC40 guideline is used.

The evaluation of results showed that the lateral load bearing capacity of L-shaped wall without
reinforcement is less than that of the independent wall. However, by adding roof to the structure, the load
bearing capacity will be increased due to the reduction of twisting effect. If the wall is strengthened, in the
roofed and non-roofed modes, the capacity will increase by about 50% and 100 %, respectively. In BOX-
shaped wall, in symmetric and asymmetric loading, the load bearing capacity will increase by about 200%
and 50%, respectively. Now, if strengthened, the load bearing capacity in symmetric and asymmetric loading
will increase by 3.5 and 2 times, respectively. The effective angle of placement of strengthened reinforcement
in the independent wall is 45% and 60%. But in BOX-shaped and L-shaped walls, the use of strengthened
reinforcement by 45 degrees is recommended. In the L-shaped wall alone (not the entire system), the capacity
will be increased by 21% and by adding roof, the load bearing capacity will be approximately 2 times more
than the normal case. This mode will be 63% in the BOX-shaped wall with symmetrical loading. Generally,
comparing the history curvatures, it is resulted that the L-shaped wall wich has the torsion originated from
loading, has lower energy dissipation in comparison with the models. If the existing story leads to the
integrated performance of the walls, it can also lead to a greater energy dissipation. This story will not have
significant increase in symmetric story structure.

Keywords: Three-dimensional Panels, Independent and System mode, Upgrading the Load Bearing Capacity,
Strengthening the Panel.
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