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Normal Quality Concrete; Concrete is a widely used construction material now
Maximum Load, Deformation, compared to other materials such as wood and steel. This
Distance Variation Stirrup is because the constituent material is easy to obtain, has

enough strength, good durability, the making process is
easy and in terms of economic price is affordable.
Concrete is generally classified into two classes, namely
normal quality and high quality. Both of them are now
widely used in construction activities. Normal quality
concrete has a quality of 20 Mpa up to 58 Mpa, while high
guality concrete ranges above 58 Mpa. One of the
applications in the structure is collapse behavior concrete
beam on the normal quality of norms with the confinement
on the pressure area. To analyze the effect of collapse
behavior of normal quality concrete beam and varied with
Finite Element Analysis (FEA) by using ANSYS Ed.9.0
with stirrup variation space in the respective spans
(40,80,120,150) mm and stirrup variation distance in the
respective field, (40,80,120,125,150,100,75,50) mm with
15/20 beam size. The steel material used has stress power
of 400 each Mpa, stirrup stress 200 Mpa, normal quality
stress 25 Mpa. Based on manual analysis and FEA the
magnitude of ultimate capacity that occurs in the model of
the beam with the dense stirrup on the stress area the
ultimate moment value will rise both in the moment span
area and in the field. The deformation is decreasing and
the crack behavior on the pressure area can be minimized.

INTRODUCTION

Concrete is a widely used construction material to date compared to other materials such as wood and
steel. This is because the constituent material is easy to obtain, has enough strength, good durability;
the making process is easy and in terms of economic the price is affordable.

Concrete is generally classified into two classes, namely normal quality and high quality. Normal

quality concrete has a quality of 20 Mpa up to 58 Mpa and made from natural aggregates that are
broken down or unbroken. While high quality concrete is a concrete that has a quality above 58 Mpa
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and is made from natural aggregate that is split or artificial aggregate with a mixture of additive
materials and an implementation method tailored to the need of its compressive strength
(SNI/Indonesian National Standart-03-2847-2002).

In this study, the formulation problem analysis on the effect of the variation of the stirrup distance
variation on the pressure area, to determine the collapse behavior of the structure of the beam. The
analysis was performed by modeling the beams based on the results of the prior experimental test
using finite element analysis with ANSYS Ed.9.0 computing program. The objectives of the research
were to determine the strength and ductility of curvature due to restraint of the pressure area on the
normal quality beam model, so that it can be determined the ultimate triangular capacity and usable
use value, the cracking and deformation behavior.

METHOD

This research was conducted by modeling the variation of the stirrup distance arrangement in
the pressure area by using the three dimensional element finite element analysis with ANSY'S
Ed.9.0 computation aid. The results of the analysis will be obtained in the form of
deformation images and beam crack patterns with the model variations listed in the Table 1.

Table 1. Number of models to be analyzed by using ANSY'S computing program. Ed.9.0

Model b H Qlentur s fc fy Fys ST SL

NO" Number  (mm) (mm) (mm) (mm) (Mpa) (Mpa) (Mpa) (mm) (mm)
1 TT404001 150 200 7,44 4 2038 252 240 40 40
2 TT80.8002 150 200 744 4 2038 252 240 80 80
3 TT120.12003 150 200 744 4 2038 252 240 120 120
4 TT150150.04 150 200 16 8 25 400 240 150 150
5 TT150.12505 150 200 16 8 25 400 240 150 125
6 TT150100.06 150 200 16 8 25 400 240 150 100
7 TT150.7507 150 200 16 8 25 400 240 150 75
8 TT15050.08 150 200 16 8 25 400 240 150 50

Explanation of TTX.Y.Z:

The square block model uses the author's name
Distance variation of stirrup in pedestal area (mm)
Variation of stirrup distance in the field

Model serial number

N
<<

RESULTS AND DISCUSSIONS

Result validation of variation of stirrup distance arrangement using ANSYS Ed.9.0 with previous
experimental results. The initial analysis of this modeling is a square block modeling consistent with
the test of previous experimental with the beam model for the stirrup reinforcement spacing 40 mm
and the reinforcement stirrup field 40 mm distance which taken from one example of TT 40.40.01
model that can seen on Figure 1.
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Fig 1. Cross-section and longwise beam type variation TT40.40.01 (mm) for experimental
validation by Basuki (Basuki, N.H, 2006)
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The result of model by using ANSYS Ed.9.0 computation program will be compared with the
experimental result to obtain an ultimate moment near the experimental test result taken from one
sample model TT40.40.01 which can be seen in Figure 2.
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Fig 2. Longwise pieces of TT40.40.01 beam model with meshing volumes in ANSYS Ed.9.0
computer program

From figure. 3 and 4, voltage contour is indicated by the color indicator. The blue color indicates the
minimum voltage and red indicates the maximum voltage that occurs. Based on the stress
concentration analysis on each model, for the TT40.40.01 and TT150.50.08 validation models with
tight space of stirrup in the span pressure area, the tension occurred tend to decreased. This indicated
that the area of the span stress is still strong with the load that occurred with a load value pressure ratio
of 2.00 or 18 kN. Behavior of the beam model becomes stronger as well for the load value pressure
ratio of 4.00 or 36.00 kN. Voltage that occurred also tends to fall so that from the second picture
indicated the behavior of the beam model becomes stronger.
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Fig 3. Stress Concentration Beam Model TT40.40.01 with Load Value =2,0;
(a) Perspective Piece (b) Elongated piece
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Fig 4. Stress Concentration Beam Model TT150.50.08 with Load Value = 4,0;
(a) Perspective Piece (b) Elongated piece
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From Figure. 5 and Figure.6 cracks occurred on validation model TT40.40.01 and TT150.50.08 with
the dense stirrup on the middle area of span, cracks occurred can be minimized. This indicates that the
middle area of the span still strong to hold the load using load value pressure rasio with the force 2,00
or as big as 18 kN. The behavior of beam model become stronger along with the load value pressure
rasio with the force 4,00 or as big as sebesar 36,00 kN. The stress takes place also decreasing which
from the two figures indicating behavior from the beam model become stronger and the moment can
be endured is higher and the middle area of beam span can be minimized.
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Fig 5. Elongated Piece of Crack Pattern on Beam Model TT40.40.01 with Load Value = 2,0
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Fig 6. Elongated Piece of Crack Pattern on Beam TT150.50.08 dengan Load Value = 4,0

Table 2. Value Conversion of Load on Beam Model Based Result Analysis Using ANSYS Ed.9.0

Load Load Value Ratio Load

Model (Load Value x 1,0 Load P Type of

No Number P\r/ei!slfjere N/mm?) Area load
(N/mm?) (mm?) (N) (kN)

1 TT40.40.01 2,00 2,00 9000,00 18000,00 18,00 Pressure
2 TT780.80.02 2,00 2,00 9000,00 18000,00 18,00 Pressure
3 TT120.120.03 2,00 2,00 9000,00 18000,00 18,00 Pressure
4  TT150.150.04 4,00 4,00 9000,00 36000,00 36,00 Pressure
5 TT150.125.05 4,00 4,00 9000,00 36000,00 36,00 Pressure
6  TT150.100.06 4,00 4,00 9000,00 36000,00 36,00 Pressure
7 TT150.75.07 4,00 4,00 9000,00 36000,00 36,00 Pressure
8 TT150.50.08 4,00 4,00 9000,00 36000,00 36,00 Pressure

CONCLUSION AND SUGGESTION

To analyze the influence of behavior collapse of normal quality of concrete beam and varied with
Finite Elemen Analysis FEA) using ANSYS Ed.9.0 by distance stirrup on pressure area respectively
(40,80,120,150) mm and stirrup distance on the field respectively (40,80,120,125,150,100,75,50) mm
using beam size 15/20. Steel material used has the main stress each is 400Mpa, stirrup plank 200 Mpa,
normal quality stress 25 Mpa. Based on manual analysis and FEA the magnitude of ultimate capacity
that occurs in the model of the beam with the dense stirrup on the stress area the ultimate moment
value will rise both in the moment span area and in the field. The deformation is decreasing and the
crack behavior on the pressure area can be minimized.
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