
Accepted Manuscript

Concrete Filled Double Skin Tubular Deep Beam Having Outer
Circular and Inner Square Sections Under Bending-shear

Kojiro UENAKA

PII: S2352-0124(18)30041-9
DOI: doi:10.1016/j.istruc.2018.03.016
Reference: ISTRUC 272

To appear in: Structures

Received date: 15 September 2017
Revised date: 26 March 2018
Accepted date: 31 March 2018

Please cite this article as: Kojiro UENAKA , Concrete Filled Double Skin Tubular Deep
Beam Having Outer Circular and Inner Square Sections Under Bending-shear. The address
for the corresponding author was captured as affiliation for all authors. Please check if
appropriate. Istruc(2017), doi:10.1016/j.istruc.2018.03.016

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

https://doi.org/10.1016/j.istruc.2018.03.016
https://doi.org/10.1016/j.istruc.2018.03.016


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

1 

 

Structures, Elsevier 

 

 

Concrete Filled Double Skin Tubular Deep Beam Having Outer Circular 

and Inner Square Sections under Bending-Shear 

 

Kojiro UENAKA 
a 

 

a 
Corresponding author, Professor, Department of Civil Engineering, Kobe City College of Technology 

Gakuenhigashimachi 8-3, Nishi, Kobe, 6512194, Japan 

Email: uenaka@kobe-kosen.ac.jp 

 

 

ABSTRACT: A concrete filled double skin tubular (CFDST) member consists of double concentric 

circular/square steel tube and in-filled concrete between two walls. The CFDST member may be lighter than an 

ordinary concrete filled steel tubular (CFT) member owing to the hollow section inside inner tube. Therefore, 

when the CFDST member is applied to high-raised bridge pier, reduction of the seismic action due to lighter 

structures can be expected.  

The present study aims to investigate experimentally mechanical behavior of CFDST deep beam having an outer 

circular section and an inner square section (CS-CFDST) under bending-shear through asymmetric four-point 

loading testing method. Two selected test parameters are inner square width to outer circular diameter and the 

large diameter-to-thickness ratios of the steel tubes. As the results, observed failure modes were shear failure of 

in-filled concrete or outer tube’s cracking at the position of maximum bending moment. Method to predict 

bending-shear capacities of CS-CFDST deep beam is mainly discussed. Furthermore, biaxial stress behavior of 

outer circular steel tube based upon elasto-plastic theory under plane stress conditions is also mentioned. 
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