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ABSTRACT 

 

 

 

 Torsion has been an integral part in the design of reinforced concrete since its 

inception. A lot of researches were done to determine torsional effects on reinforced 

concrete beams. Although it is normally assumed to have only secondary effects and 

thus the shear and longitudinal reinforcements are adequate in resisting torsional 

cracking, the effects of torsion on reinforced concrete beams in certain cases should 

not be overlooked. In some designs, a small percentage of reinforcement is added to 

cater for torsion while a few others neglect torsional effect based on the assumption 

that torsion gives only secondary effects. This project reviews the requirements and 

design procedure of reinforced concrete beams subjected to torsional moment. 

Comparisons of torsional design in BS 8110 and Eurocode 2 were made as BS 8110 

will soon be replaced by Eurocode 2 in the coming few years. Applications of 

torsional design were obtained from a range of references including consulting 

current practicing engineers regarding their opinions on torsion. The results indicate 

that Eurocode 2 provides a more economical design than BS 8110 in the 

requirements of reinforcement’s area for torsional resistance. Discussions were also 

made with local design engineers of various consulting firms regarding their 

experience in design that involved torsion or their opinion on the matter. From the 

discussions, it was found that most engineers only added an extra percentage of links 

ranging from 10% to 15% for torsional resistance. 
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ABSTRAK 

 

 

 

 Puntiran merupakan satu bahagian yang penting dalam rekabentuk konkrit 

bertetulang. Banyak kajian dan eksperimen telah dijalankan untuk menentukan 

kesan-kesan puntiran terhadap konkrit bertetulang. Walau pada kebiasaannya 

puntiran dianggap hanya mempunyai kesan sampingan dan tetulang memanjang serta 

tetulang pengikat cukup untuk menangani kesan puntiran, namum kesan-kesan ini 

tidak patut diabaikan dalam sesetengah rekabentuk. Sebilangan rekabentuk hanya 

akan menambahkan beberapa peratus tetulang tambahan untuk puntiran dan ada juga 

yang terus mengabaikan kesan puntiran. Projek ini mengkaji keperluan dan prosedur 

rekabentuk konkrit bertetulang yang mengalami kesan puntiran. Selain itu, 

perbandingan rekabentuk puntiran di dalam BS 8110 dan Eurocode 2 juga akan 

dijalankan. Ini adalah kerana Eurocode 2 bakal menggantikan BS 8110 dalam 

beberapa tahun yang akan datang. Keputusannya menunjukkan Eurocode 2 

menghasilkan rekabentuk yang lebih ekonomi daripada BS 8110 dari segi keluasan 

tetulang puntiran yang diperlukan. Beberapa sesi soal jawab juga telah dijalankan 

dengan jurutera perunding tempatan untuk memahami tentang puntiran di dalam 

rekabentuk struktur-struktur bangunan. Daripada sesi soal jawab, adalah didapati 

kebanyakan jurutera hanya menambah sebilangan tetulang pengikat iaitu di antara 

10% dan 15% untuk menangani kesan puntiran. 
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CHAPTER 1 

 
 
 
 

INTRODUCTION 
 
 
 
 

1.1 Introduction 
 
 

Most beam designs nowadays do not take much consideration of the torsional 

effects. Although it is normally assumed to have only secondary effects and thus the 

shear and longitudinal reinforcements are adequate in resisting torsional cracking, the 

effects of torsion on reinforced concrete beams in certain cases should not be 

overlooked. Structural elements such as at balcony beams, bow girders, beams 

supporting a secondary beam and beams with unsymmetrical loading should be 

designed or at least be checked for torsion. 

 

Research works on structural members under the effect of torsion dated back 

to as far as 1903 where it was mentioned. The code of practice CP110:1972 dealt 

with the design of sections to resist torsion for the first time as a structural code 

while torsion is then shifted to Part 2: Code of practice for special circumstances of 

BS 8110.1 In Eurocode 22, which is scheduled to replace BS 81101 by the year 2010, 

torsion is given more attention than before. 

 
 
Torsion arising from statically indeterminate structures may be ignored as the 

lack of torsional resistance will only result in minor cracking whereas in a statically 

determinate structure, lack of torsional resistance will result in the collapse of the 

structure. But when does a structure really needs torsional reinforcements? Some 

engineers are still confused on the application of torsion in reinforced concrete 

design. 
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1.2 Problem Statement 

 
 

Torsion is an important element to be considered in the design of reinforced 

concrete beams. It does not only produce cracks but also will result in total failure for 

beams directly affected by torsion. Therefore, it is important to understand the 

behaviour of torsion. Eurocode 22 will be replacing BS 81101 in the coming few 

years and with different approaches in the code of practices towards torsion, a review 

and comparison is necessary. Local engineers have been making their own 

assumptions on torsional design. Thus, it is essential to look into the application of 

torsional design in practice. 

 
 
 
 
1.3 Objective 
 
 

a. To study the effects of torsion on reinforced concrete beams.  

b. To examine and compare the torsional designs in BS 81101 and Eurocode 2.2 

c. To determine the practical application of torsional reinforcements in practice. 

 
 
 
 
1.4 Scope of Study 
 
 

a. Formulas for torsional design were obtained directly from the codes of 

practices. 

b. Structures affected by torsion were photograph and shown. 

c. Comparison was done for torsional design in BS 81101 and Eurocode 22 

d. Questionnaire and discussions with local engineers on torsion in reinforced 

concrete design. 




