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EXAMPLE 5-008
STUDY OF REINFORCED CONCRETE

ASSEMBLIES UNDER COLUMN REMOVAL

1. EXAMPLE DESCRIPTION

Figure (1) shows concrete dimensions and reinforcement details of a beam and column
joint connection typical to intermediate moment frame (IMF)™. Figure (2) is showing th
experimental test setup where the top of the two end columns are restrained from
horizontal movement by two-roller fixture and the out of plane movement is restrained
by four steel channels fixed to the reaction wall.

The example is modeled with two different configurations as shown in Figure (3):
- Case (1)Beam reinforcement bars modeled as Solid Elements (Fig.3-a and Fig.3-b)
- Case (2) Beam reinforcement bars modeled as Springs (Fig.3-c and Fig.3-d)

- Loading and boundary conditions are shown in Fig.3-e
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Fig.1 Typical Moment Frame (IMF) Connection
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Fig.3-a ELS Model (Case 1)
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Fig.3-c ELS Model (Case 2)

* DATA FILE NAME: 5-008-a.ELS ExaMPLE 5-008
* DATA FILE NAME: 5-008-b.ELS



SOFTWARE VERIFICATION
Program: ELS

DrEekd e@ s 5 2B % BITCEr IR~ PO IWMLE R S Om @[> 5|
G+ T@N: 1EHFaE0HCH 4@/ 12 B c=csv-2- - FIINISS

o

T
NN

T
[1]1

[ 1
(I LT T T TT T O LT T T T LTI

L

T
il

[RRRRRRRNANND|

1]

Qe \LINBEHEE (L8 (F db PSS~ 3X=ED0000 N -
RGTEUN @ OGAE 6 IR QAEURGN N [LT AOBARRRG HHET

S B [F ToOtmd ¥ [O/E ZJ6 =5 bf7 #H  Tobknent [ [O[E Z|=f5 PoaTimckg [ ] Dogen

- [IMF_Theo.fL5:1]

||'p

LRl LI AL NES
EEP el T T T YT T

SEBLRARE T

Roller Support Roller Support

Displacement Load

!

We “DINBEESE L eeE 45 PNSY~1[3RX>CD0000 -

REYEUE @ 0Ed e 9N QUAUBEL W

Fixed Support Fixed Support

S ¥ & Taltict ¥ (O[5 ZJ5 =I5 b7 4 ToBenent [ [O[E 2/~ FoTkig I [T =] Deges

S lnc w7zsis o Zimas  nes(n o) Bamer -] wm

Fig. 3-e Loading and boundary conditions
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Fig.3 ELS Model

2. MATERIAL PROPERTIES

Table (1) shows the material properties used in the analysis.

Table 1 Material Properties

Program: ELS

Material Property Value
Concrete Compressive Strength 32MPa
Longitudinal Reinforcement Tensile Yield Strength 476MPa
Ultimate tensile Strength 648MPa

Rapture Strain 21%
Lateral Reinforcement Tensile Yield Strength 524Mpa
Ultimate tensile Strength 710MPa

Rapture Strain 15%

3. RESULTS
a- Case (1)

Figure (4) shows the force vs. displacement relationship at the lower center
column obtained from experimental results compared to the results obtained from

ELS.
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Fig.4 Load-Deflection curve
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a. Experimental cracking pattern
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b. Principle strain contours (at frame 1630, maximum strain = 0.125)

Fig.5 Experimental cracks compared to the Analytical cracks
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Fig.6 Experiment rapture bar compared to ELS

b- Case (2)

Figure (7) shows the force vs. displacement relationship at the lower center
column obtained from experimental results compared to the results obtained from
ELS.
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a. Experimental cracking pattern
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b-Principle strain contours (at frame 1559, maximum strain = 0.13)

Fig.8 Experimental cracks compared to the Analytical cracks
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Fig.9 Experiment rapture bar compared to ELS

4. CONCLUSION

Comparing the results for two different configurations for the same ELS model it is
clear that the use of solid elements for the bar modeling gives better results closer to the
experimental ones (as shown in Fig.10) . The large contribution of the bars dowel action
in this case could be the reason
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Fig.10 Experiment rapture bar compared to ELS
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