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Abstract

This article aims to study the behaviors of flexural
strength and predict deflection of structure of concrete
reinforcement  rigid vierendeel beams. Behaviors were
compared when dividing different spaces among all vertical
parts of beam in order to find appropriateness of concrete
reinforcement rigid vierendeel beams. The results were
analyzed by using “Finite Element Method” via SAP2000V.21.
To conduct this research, concrete reinforcement rigid
vierendeel beams were modeled with the width of 2000 mm.,
the depth of 5250 mm., and the length of 24450 mm. in 5
formats as follows: 1) In the event that there was 1 panel of
space among vertical parts of beam; 2) In the event that there
were 2 panels of space among vertical parts of beam; 3) In the
event that there were 3 panels of space among vertical parts
of beam; 4) In the event that there were 6 panels of space
among vertical parts of beam; 5) In the event that there were
12 panels of space among vertical parts of beam. Each part of
rigid vierendeel beam consisted of upper-lower chords with
the size of 2000x1000 mm. and vertical part of beam with the
size of 900x1350 mm. Beams were defined as a part of a
hospital building with Dead Load (DL) of 2400 kg./cubic meter,
Superimposed Dead Load  (SDL) of 400 kg./square meter,
Live Load (LL) of 400 kg./square meter, and total stress factor
of 1.4DL+1.4SDL+1.7LL (based on ACI 9.2.1) Standard. They
were designed under ACI 318-14 Standard. The results of
comparison on behavior revealed that suitable range of open
panel formats for concrete reinforcement rigid vierendeel
beams with the width of 2000 mm., the depth of 5250 mm.,
and the length of 24450 mm. was the range from Format 3 — 4.

Deformation of both patterns was ranged between 2.24-1.30
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centimeters. For Format 5 with 12 panels of space,
deformation was only 0.96 centimeters. However, too many
vertical parts may be wasted and may increase constructional
cost while the difference of deformation was only 1.28

centimeters.

Keywords: Concrete reinforcement rigid vierendeel beams,

Flexural strength, Upper-lower chords, Finite Element
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Fig. 1. Vierendeel analysis (author).
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Fig. 6. Philadelphia, Medical Research Laboratory, University of
Pennsylvania, L. Kahn, 1959. Structural framing (Architectural Rec-
ord, September 1959).
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Table 3 — Comparison: displacements in node 3.

Displac. Rigid Hinge Semi-Rigid Semi-Rigid Semi-Rigid
(partial) (hinge) (full)
dy (mm) 0.7939 04132 0.7301 04132 0.8084
dy (mm) -18.7200 -93.5000 -33.3000  -198.5000 -45.1500
1 (rad) -0.0003 -0.0010 -0.0004 -0.0010 -0.0003
Table 4 — Comparison: forces and moments in element 12.
Internal Rigid Hinge Semi-Rigid  Semi-Rigid Semi-Rigid
Forces (partial) (hinge) (full)
No (kN) -86.80 0.00 -72.00 0.00 -88.20
Nio (kN) -86.60 0.00 -72.00 0.00 -88.20
Qq (kN) -30.00 -60.00 -38.10 -60.00 -30.00
Qio (kN) -30.00 -60.00 -38.10 -60.00 -30.00
Mo (kNm) 46.60 180.00 74.30 180.00 45.90
Mo (kNm) -43.40 0.00 -40.10 0.00 -44.10

U 4 Ansidsudunimedlun3 wagussiulumudluudiuil2
(f Structural modelling of Vierendeel beams with semi-rigid joints,

2005)
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