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ABSTRACT 

 

The economic booms experienced by Malaysia in recent times has propelled the construction industry as 

never before to serve the growing needs for structural and infrastructural developments. Myriad of projects 

with differing scales, complexity and market expectations have been taunting practitioners and 

academicians in the technical compass for years. This is further compounded by restrictive land constraints 

pushing developments ever towards more challenging topographies. As a result, unexpected and 

undesirable work outcomes would inadvertently come to the fore in the form of sub-standard or even failed 

products. Not too uncommon would we be served with news of retaining wall failures leading to massive 

property damages and potential loss of lives. Conventional practices are either inflexible or not 

customizable to local practices. This innovation develops an Excel VBA-based program that could facilitate 

the analysis and design processes of a reinforced concrete (RC) retaining wall based on the con-current 

design standard namely Eurocode 2. It employs an array of programmable functionalities such as 

alphanumeric entries and graphical displays to allow for flexibility as well as intuitive usage over 

ubiquitous platform. Both practitioners and academicians would benefit from resulting computational 

accuracies and resolved intricacies at a fraction of the cost and time. 
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1. INTRODUCTION AND OBJECTIVE 

 

Failure of the retaining wall due to poor construction and design flaws has been well documented in prior 

researches (Binici, Temiz, Kayadelen, Kaplan, & Durgun, 2010). In addition, when the retaining wall 

construction which is usually closely associated with that of the adjoining retained slope, the consequent 

landslide of the latter resulting from the prescribed flaws would be intertwined with that of the former 

(Kazmi, Qasim, Harahap, & Baharom, 2016; Kim, 2009). These circumstances have led to unnecessary 

property damages and even loss of lives as outlined by DOSH (DOSH, 2019). Lack of adequate design 

appreciation and accomplishment might arguably be due to the grueling manual design process 

(Mohammad & Ahmed, 2018), unaccustomed technical parameter in pre-existing computer-assisted 

implementation and non-customizable interfacial framework to well-tried local practices (Bhoyar & 

Awachat, 2019). In the academic sphere, exposure to practical approaches in problem-solving is limited by 

the capacity of the instructors, and availability of innovative tools and resources as proposed in some 

researches (Temür & Bekdaş, 2016). Notwithstanding, it is the aims of this work to address some of these 

shortcomings through programmatic implementation via ubiquitous Excel platform but automated at 

crucial junctures via VBA scripting. The program shall mimic the recognizable conventional design steps 

of a R.C. cantilever retaining wall using EC 2 but its role become incipient when intense computational 

processes were involved. Interactive graphical display would aid in modeling of the problem. At greater 

accuracy and pace, multiple potentially determining factors and scenarios could be contemplated and 

simulated for a more thorough treatment of the varying subject-matter. 
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2. MATERIAL AND METHOD 
 

The theoretical foundation for the analysis the cantilever retaining wall was based on the works of Rankine 

which promulgated the Maximum Stress Theory for the estimation of the active and passive earth pressures 

(Rankine, 1856). For the design aspect, the standard code of practice EC 2 has been employed for currency 

and compliance to prevailing requirements. Being packaged with MSO product and hence readily 

accessible, the work exploited the Excel functionalities in conjunction with VBA and API enhancements 

to produce a more flexible tool for a R.C. cantilever retaining wall design. 

 

 

3. FINDINGS AND ARGUMENT 
 

Figure 1 shows the snippets of the R.C. cantilever retaining wall program.  
 

 
 

Figure 1. Snippets of the R.C. Cantilever Retaining Wall Program  

 

 

4. CONCLUSION AND SUGGESTIONS 
 

The program allows for parallel design considerations which facilitate comparison and optimization aims.  

 

 

REFERENCES 
 

1. Bhoyar, P. S., & Awachat, G. D. (2019). Static Anaysis and Design of Retaining Wall with and 

Without Shelve Using Software. International Research Journal of Engineering and Technology 

(IRJET), 6(5). 

2. Binici, H., Temiz, H., Kayadelen, C., Kaplan, H., & Durgun, M. Y. (2010). Retaining Wall Failure 

due to Poor Construction and Design Aspects: A Case Study. Electronic Journal of Construction 

Technologies, 6(1), 46–61. 

3. DOSH. (2019). Fatal Accident Case. Retrieved from 

https://www.dosh.gov.my/index.php/component/content/article/352-osh-info/accident-case/955-

accident-case 

4. Kazmi, D., Qasim, S., Harahap, I. S., & Baharom, S. (2016). A Study on the Contributing Factors 

of Major Landslides in Malaysia. Civil Engineering Journal, 2(2). 

5. Kim, H.-W. (2009). A Case Study on the Landslide Resulted from Earth Retaining Wall Failure. 

International Symposium on Urban Geotechnics, 25–26. 

6. Mohammad, F. A., & Ahmed, H. G. (2018). Optimum Design of Reinforced Concrete Cantilever 

Retaining Walls according Eurocode 2 (EC2). Athens Journal of Technology and Engineering, 

5(3), 277–296. 



375 

 

7. Rankine, W. J. M. (1856). On the Stability of Loose Earth. Philosophical Transactions of the Royal 

Society of London, 147. 

8. Temür, R., & Bekdaş, G. (2016). Teaching Learning-Based Optimization for Design of Cantilever 

Retaining Walls. Structural Engineering and Mechanics, 57(4), 763–783. 



Pejabat Perpustakaan 

ILibrarian Office 
Universiti TE!knologi MARA 

Cawangan Perak 
Kampus Seri Iskandar 

32610 Bandar Baru Seri Iskandar, ;:: 
Perak Darul Ridzuan, MALAYSIA t,J, 

Tel: (+605) 374 2093/2453 Faks: ( +605) 374 2299 

Surat kami 
Tarikh 

• J.)\>\ij;/;<.'Jl>'.<'1;,f.il,'.;,'i:l!\
.... ��-:.�v 

UNIVERSITI

_,...._� 
TEKNOLOGI

� MARA 

YBhg. Profesor Ts Sr Dr Md Yusof Hamid, PMP, AMP 
Rektor 
Universiti Teknologi MARA 
Cawangan Perak 

YBhg. Profesor 

PERMOHONAN KELULUSAN MEMUAT NAIK PENERBITAN UiTM CAWANGAN PERAK 
MELALUI REPOSITORI INSTITUSI UiTM (IR) 

Perkara di alas adalah dirujuk. 

2. Pihak Perpustakaan ingin memohon kelulusan YBhg. Profesor untuk membuat imbasan
(digitize) dan memuat naik semua jenis penerbitan di bawah UiTM Cawangan Perak melalui
Repositori lnstitusi UiTM, PTAR.

3. Tujuan permohonan ini adalah bagi membolehkan akses yang lebih meluas oleh
pengguna Perpustakaan terhadap semua bahan penerbitan UiTM melalui laman Web PTAR
UiTM Cawangan Perak.

Kelulusan daripada pihak YBhg. Profesor dalam perkara ini amat dihargai. 

Sekian, terima kasih. 

"WAWASAN KEMAKMURAN BERSAMA 2030" 

"BERKHIDMAT UNTUK NEGARA" 

Yang benar 




