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Editorial  
NEA - JC Newsletter Year 4 , Issue 2 :  

An effort towards ñThe NEA-JC Journalò 

As we are being welcomed  by summer  and are leaving behind the beautiful 

Japanese spring,  NEA-JC publicatio n committee  (PC) serves you with another  

newsletter ironically to be a  cooler -friend that shall accompany you throughout this 

summer hotness. In Issue 1, we had mainly covered the news of NEA -JC activities and 

its members together with some eye -appeasing p hotos. However, as was addressed 

in the NEA -JC General Assembly 2011, NEA -JC should reflect its identity of a society of 

intelligent research engineers through some recognizable scientific publication. Thus, 

NEA-JC Newsletter Year 4, Issue 2 is basically a n effort toward s òThe NEA-JC Journal ó.  

In this issue, we could cover seven research articles; six scientific and one ôpseudo-

scientific õ. To make a good start of the refereed process, a paper by Er. Tilak Pokharel 

was subjected to an overnight scientific review by a relevant reviewer  and the 

manuscript was received in the revised form. Meanwhile, it was  also realized that 

limiting our coverage to only short articles might not be a good idea given that we 

publish electronically . We do hope, all these beginn ings shall form a base of NEA -JC 

towards its recognition as a ôbrilliant leader õ of Nepalese community abroad 

including Japan. Again in this issue, you will find an inspiring interview of a senior 

engineer  under Senior õs Insight section . As the 6 th EXCOM is already at your door and 

may be at the verge to welcome the new PC, we hurried up to end  up with 

whatever we had had. We do apologize for some delay, frankly speaking, due to 

some other  parallel responsibilities  of the editorial committee! Please enjoy r eading! ! 

Shanker Dhakal  

Editor-in-Chief  

 

Inside this Issue  

ü Seniorôs Insight  
ü Extracts from NEA -JC General Assembly 2011  
ü ( Short )  Research Articles  

ü The Editorial  Facebook  

 
Listen to the UNSPOKEN FEELINGS of your heart and try to address them; support your endeavor with INDEPTH 

STUDY and critical analysis from DYNAMIC PERSPECTIVE. Initially it may feel IMPOSSIBLE AND FRUSTRATING, but 

go on tackling the problems by your own INGENUITY - NOT just copying others. Finally you would find yourself 

imparted with CON FIDENCE and your IDENTITY established - an inspirational ODYSSEY!!  (By Unknown)  

 

 

Nepal Engineersð Association - Japan Center (NEA -JC)  

NEWSLETTER  
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Er . Dr. Phatta Bahadur Thapa  

§ As it is appropriately said, seniorôs 

insights are juniorsô rights. These insights often 
become an inspirational light for the young 

followers who aspire to achieve their goal 
walking along similar pathways. With this 
realization , th is publication committee had 

decided to input an interview section in the 
NEA-JC newsletter. Like in the previous issue, 

we approached to another senior member of 
NEA-JC to get the consent . This  time , we 

requested Er.  Dr. Phatta Bahadur Thapa , one of 
the earliest members of NEA staying in Japan , 
and he readily agreed.  

Brief Introduction:  
§ Born in October 2, 1965, Dr. Phatta Bahadur 

Thapa has got outstanding scholastic record at 
each of his schools. He  received  B.Sc. in Civil 
Engineering (First Class ï First) from Regional 

Institute of Technology, Jamshedpur, India , and 
M. Eng. in Environmental Engineering (First 

Class  ï First )  from AIT Bangkok and PhD in 
Urban/Environmental Engineering  from the 
University of Tokyo. Dr. Thapa  is currently a 

Senior Consu ltant at Tokyo Engineering 
Consultants Co. Ltd. Water and wastewater 

system management , w ater loss reduction  and 
efficient use of water , n on- revenue water 
management , h ydraulic modeling , GIS 

application to water system managemen t, etc. 
are his current work ing fields. His main areas of 

research interest include use of innovative and 
advanced methods in water treatment, natural 
organic matter, disinfection by -products and 

control  strategies, water quality management of 
fresh water resources, waste water treat ment , 

and biological nutrient  removal. Dr. Thapa  has 
published a good de al of his research 
contribution  in the form of journal articles and 

conference proceedings.  

Namaskar! Welcome to NEAJC 
Newsletter 2010.  

Namaskar! Thank you for giving me a chance 

to share with our engineer colleagues about 

me and my work.  

How long have you been in Japan? Why 

did you choose Japan ? Do you stay with 

you famil y here?  

I came to Japan in 1998 in order to pursue 

my Ph.D. and I have been here ever since.  

There are several reasons behind my landing 

in Japan. Some of my very close friends and 

seniors were studying or working in Japan at 

that time. My supervisor dur ing my study in 

AIT was a Japanese professor and I was very 

much impressed by his mental sharpness and 

organization skills. I was curious to learn 

from Japanôs achievement in the field of my 

interest, and to be frank Japan was an easy 

way out for me compar ed to other potential 

destinations such as Canada, USA, and 

Australia for further study. My family was 

with me for the first 6 years but now they are 

back to Nepal for kidsô schooling. They visit 

Japan once or twice a year during school 

holidays.  

Where do you work now?  

I work in a private consulting firm, Tokyo 

Engineering Consultants Co., Ltd., which has 

its headquarters in Chiyoda -ku, Tokyo. My 

company specializes in water and 

environment, focusing on water supply and 

wastewater sectors.  

Did you work in Nepal  before coming to 

Japan?  

 

 

Yes, I worked in the Department of Water 

Supply and Sewerage (DWSS) for six years 

(1990 -1996) as an engineer. I was posted in 

Salyan for the first two years, Dhankuta for 

the next three and in Morang in the last year.  

 

ñThe world is facing or going to face 

a severe scarcity of drinking water. 

Managing wastewater is equally 

important. In some instances the 

scarcity  of drinking water is due to 

limited resources but in many it is 

due to miss -management.  Here is 

my work, helping countries how 

best to utilize scarce resources !ò 

SENIORðS INSIGHT 
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Would you please give us some brief idea 

about the nature of your current job?  

We provide  consulting services on study, master 

planning, feasibility, design, technology transfer 

and construction supervision of water and 

environment related projects to domestic and 

international clients. Since I am in overseas 

department my task involves provid ing those 

services to the clients mainly in developing 

countries. For example, for last couple of years I 

have been handling projects in Jordan and India 

(New Delhi). The former project is a five -and -a-

half year technology transfer project in which 

we prov ide trainings to all levels of staff related 

to water supply in Jordan on topics such as 

water distribution management and water loss 

reduction. My role in the New Delhi project was 

to study water supply situation and extent of 

water losses from distributi on system and 

formulate an action plan for water loss reduction 

and equitable supply.   

Would you tell us something about the 

importance/scope of your research 

activity?  

This is a very important question. I guess 

everybody thinks his/her work is important  and 

this is natural. I do think so too. The world is 

facing or going to face a severe scarcity of 

drinking water. Managing wastewater is equally 

important. In some instances the scarcity of 

drinking water is due to limited resources but in 

many it is due to miss -management. Our 

country is a good example. We have so much 

water, so many rivers flowing but see the 

situation of drinking water in our major cities, 

Kathmandu, Pokhara, and many others. Here is 

my work, helping countries how best to utilize 

scarce  resources or mange the system in order 

to minimize wastage and achieve equitable 

distribution. In the mean time I am also 

learning from international experiences. I hope I 

will have an opportunity to put my skill and 

experience to the service of our count ry. I am 

waiting for a chance to get in where I can make 

meaningful contribution.  

How do you compare the work culture 

and working situation in Nepal and  

Japan?  

Although it may not be wise to generalize, 

what I had seen in Nepal in DWSS was that 

majority of people paid attention to money 

and not to the work. They didnôt care much 

about the quality/quantity of work as long as 

their portion of commission was assured. For 

them salary was meant for going to and 

staying in office, if you needed them to work 

the y would demand additional money. There 

were also undue pressures from politicians, to 

include their constituencies in the priority list 

or to accept projects that were technically not 

feasible.  

I think all of us living in Japan for a reasonable 

time have s ome idea of Japanese work culture 

and working situation. Here work is work, 

taken very seriously, whose priority comes 

even before your health and family. National 

and your companyôs interests are put before 

your private interest. Attention is paid to the 

quality but not much to the cost. There is 

nothing like óKam-choriô, people are sincere to 

their work.   

  

 

 

   

 

Would you share some of your 

memorable moments in  your professional 

career with us?  

I will share one that still haunts me. It was the 

incident of 2001 September -October. After 

three years in Japan and completing my Ph.D. 

I had gone to Nepal to celebrate Dashain. Two 

days before Dashain I visited my Mamaghar 

which is in Maghyam Chisapani VDC of 

Shyangja district. When I reached there in the 

evenin g my Mama told me that the villagers 

were waiting for me for a long time.  (Contd...)  

ñI think all of us living in Japan for a reasonable 

time have some idea of Japanese work culture 

and working situation. Here work is work, taken 

very seriously, whose pr iority comes even 

before your health and family. ò 
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Upon enquiring I found that they had a plan to 

construct micro hydro power plant from a local  

river but they needed somebody to make 

design and estimate. Proud as his Bhanja was 

an engineer, my Mama had assured the 

villagers that I was the best person for this 

job. He also informed me that they had 

already called a public gathering for the 

followi ng morning in which one person from 

each of over 300 houses was to participate 

and I would get any help I needed to do the 

survey. I was not prepared for that, I didnôt 

have any tools with me, not even a calculator. 

Anyhow, I thought and came up with a pla n. 

The following morning we made a dam and V -

notch in the stream to measure its flow. We 

borrowed plumbing tools and level meter and 

managed to measure the height and slope of 

the hillock. With these I was able to roughly 

estimate the potential power gener ation but I 

was not able to tell them how much it would 

cost to construct. For this and further steps I 

referred them to one of my friends in 

Kathmandu who was working in that field. 

Upon completion of the survey and before 

saying good -bye one of the innoc ent looking 

villagers asked me why were I and many other 

engineers like me not staying in Nepal where 

they needed most. He was right, it touched my 

heart but I didnôt have a satisfactory answer. 

That question still haunts me. Fortunately, 

they continued wi th the project, got it 

constructed and now enjoy 24 -hr 

uninterrupted power. No load -shedding there!  

 

 

 

 

How do you see the role of engineers in 

Nepalôs development?  

It is crucial. We  have enormous work ahead of 

us, in every sector, be it power, roads, wa ter, 

communication, and any other.  

Take an example, in recent years our villages 

have been crisscrossed by Kacha roads, dug 

without any engineering basis. They are the 

sources of accidents and landslides. Our cities 

and rivers are so polluted. I feel we e ngineers 

are responsible for not doing enough, not 

standing up the corrupt politicians. Yes, there is 

no solution without political solution but I feel 

we are waiting too long.   

What message do you want to convey to  

aspiring young engineers entering Japan  

for higher studies or for research career?  

Best utilize your time and resources available in 

a country like Japan in advancing your 

knowledge and career but always keep an eye 

open for our countryôs need. Simply leaving 

and forgetting our country is not a n option.  

Finally your comment on anything like: 

something you want to share but are  not 

being asked for/ suggestions to NEAJC 

etc.  

Letôs value our profession and be proud that we 

are engineers. I have seen in some countries 

that the engineers write Eng. b efore their 

names even if they are ministers or secretaries. 

We hardly use it outside of engineering 

association. Letôs strive to built NEAJCôs image 

as a professional organization and keep it away 

from dirty politics.  

Thank you!  

 

 

 

 

 

 

ñUpon completion of the survey and before 

saying good - bye one of the innocent looking 

villagers asked me why were I and many other 

engineer s like me not staying in Nepal where 

they needed most. He was right, it touched my 

heart but I didnôt have a satisfactory answer. 

That question still haunts me. ò 

ñLetôs value our profession and be proud that we 

are engineers. ò 

ñSimply leaving and forgetting our country is not 

an option. ò 

 

Congratulations!!!  

To Ms. Sushma Chaudhary , final year student 

at Pokhara University, Nepal Engineering 

College , for being able to be nominated for the 

Japan Society of Civil Engineers , Study  Tour 

Grant (JSCE/STG) 2011 . Final result is yet to 

come!  Gratitude to JSCE for this opportunity!!  
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Presidentõs Message 
 
Dear respected NEA -JC colleagues 
  
I am happy to declare the opening of the  Nepal 

Engineersõ Association- Japan Center (NEA -JC) 

General Assembly (GA) 2010. With this mail, I would 

like to welcome you all. I hope you will actively 

participate and discuss.  

I would like to thank all the members for providing us 

the opportunity and the responsibility to serve this 

professional organization. We are very pleased and 

feeling honored having this wonderful opportunity.    I 

also thank all the executive members and sub -

committee members for their great efforts which made 

a good team work in side the executive committee and 

sub-committees.  
  
Since the beginning of the NEA -JC office from May 

2010, we always tried our best to make this 

organization more vibrant by giving the continuation of 

past activities and exploring new activities. Now, it is a 

very time to evaluate our efforts in this General 

Assembly together with you all. We intended to do as 

much as activities however it was not possible to 

accomplish all our missions because of various reasons 

such as time and geography. We organized tw o events 

at Kyoto and  Tokyo, and published a newsletter and 

other is in the process. We have been able to keep good 

relationship with the Japan Society of Civil Engineers 

(JSCE). It has sent their representatives in our events 

and invited us in their inter national program and 

extended honor to NEA -JC delegates, and 

consequently to NEA.  

 

Schedule and tentative agendas have already been 

posted by the secretariat. A brief summary of activities 

during our tenure will follow this e -mail from the 

secretariat. Fi nancial report from the treasurer and 

reports from different sub -committees will also be 

forwarded to GA. Please provide your constructive 

comments on the reports. The NEA -JC secretariat 

expects your active cooperation to run this GA meeting 

smoothly . 

  
I also thank you for your cooperation and continuous 

support to us.  

   
Sincerely yours,  
Hari Ram Parajuli  
President , NEA -JC  

 

 

 

Synopsis of Secretariatõs Report 
 

I, the Secretary of NEA -JC 5th EXCOM, joined office 

formally from 1st May 2010 which was then followed 

by a number of closely spaced meetings either to 

complete the subcommittees, to work out or discuss 

strategies (terms of references) of EX COM and 

subcommittees. Afterwards, as such I didnõt witness 

the need of regular and very intensive meetings (with 

long conference-call discussion). The following 

meetings were basically the email communications 

through the EXCOM group -mail.  

Milestone Comm unications from the Office of 

Secretariat (Email -based Rapids): 

ü August 6 ~ August 9 2010: Participation of NEA -

JC in JSCE Program / Hokkaido  

ü  Nov 1~ (Approx. 1 Week) 2010: Invitation of 

JSCE to NEA -JC Workshop / Tokyo  

ü  Feb 9 ~Feb 16 2011: Re-nomination of JSCE / 

STG 

List of Other Important General Meetings Called 

Upon from the Secretaria tõs Office (Audio 

Conferences): 

ü 2 May 2010: Assumption of Office  

ü 9 May 2010: Subcommittee Formation and 

Discussion over Strategies and Plans  

ü 23 October 2010: Evaluation of P ast, and Plans 

for Future  

ü 1 April 2011: GA Preparation  

To tell the truth, despite the fact that we could do 

much more if we all had enough time, I really enjoyed 

great working as the Secretary of the NEA -JC 5th 

EXCOM. For me, it was really challenging, exc iting 

and importantly òlearning-by-doing . I am especially 

thankful to have gotten a couple of chances to work 

even with the obligation of the President or the 

Publication Committee Coordinator while sitting onto 

the chair of Secretary. They were possible at 

situations when I kindly got due perm ission and 

inspiration from Dr. Parajuli and Dr. Adhikari and 

when other EXCOM colleagues too had trust over my 

communication and documentation.  

 

 

 

Extracts from NEA -JC General Assembly 2011  
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Not to forget, however, itõs ultimately you, NEA-JC 

members, who gave me this important opportunity to 

sharpen myself while working for the goodwill of our 

organizati on. For tunately every effort fell onto the 

right shore.  Thank you all!!  

Long Live NEA -JC, ôa symbol of hopeõ, 

Shanker Dhakal  

Secretary  

NEA -JC 5th EXCOM 2010 -2011 

Subcommittee  Reports 
The Professional  Relation Committee Coordinator Er. 

Dr. Hari Ram Parajuli presen ted his report. It was 

the Event Management Committee Coordinator, Er. 

Maheswor Shrestha who summarized the two major 

workshop activities of the 5 th  EXCOM held at Tokyo 

and Kyoto. The Web Page Management Committee 

Coordinator and Treasurer Tilak Pokharel p resented 

his reports. He indeed did wonderful job during this 

tenure handling three major responsibilities at once. 

He finally presented report of MMC too on behalf of 

the MMC Coordinator Er. Ugendra Regmi.  

On behalf of Er. Dr. Chaitanya Adhikari, the 

Publication Committee Coordinator, who had been in 

Nepal for his emergency country -visit, Er. Shanker 

Dhakal presented his report.  

Approval of Tenure Activities  

The tenure acitivities were all approved and few 

critical suggestions were also received from the  senior 

members such as Dr. Ved Prasad Kafle and Dr. Bhoj 

Raj Pantha.  

Formation of Election Committee , 

and the 6th  EXCOM  
Er. Dr. Ved Prasad Kafle was elected unanimously 

by the General Assembly t o chair NEA -JC Election 

Committee  2011. With this end, Secretary Er. 

Shanker Dhakal gave an ending speech on behalf of 

the President, Dr. Parajuli.  As usual, the 

Secretary addressed on the active participation by 

each of the member s of NEA -JC and requeste d to 

respond and contribute based on the official notices 

from the NEA -JC EXCOM and its Secretariat  as 

far as possible for the institutional development of 

NEA -JC.  

Dr. Kafle, together  with his members Dr. Phatta 

Bahadur Thapa and Dr. Akhilesh Kumara Karna  

conducted the Election Process quite smoothly. It õs 

interesting that the whole 6 th  EXCOM  was elected 

unopposed which tend to reflect the unity in NEA -

JC. A w onderful team led by Er. Dr. Vishnu Prasad 

Pandey has already assumed office since  1st May 

2011.  

 

This information has already been sent to the NEA  

Head-office and JSCE by the Secretary of 5 th  

EXCOM, Er. Dhakal.  

 

Please visit:  

http://www.neajc.org/?page_id=19    

http://www.dcnepal.net/news_nepali.php?nid=41390   

 

 

 

 

 

 

Heartfelt Condolence and Mora l Support!!!  

Following the tragedy of the massive earthquake and tsunami  that hit the northeast 

coast of Honsu and the nuclear crisis at Fukushima, we wish to extend our deepest 

condolences and sympathy to the Government of Japan, members of bereaved famil ies 
and the people of Japan . We are deeply shocked to witness such a big loss of li fe  and 
property!  

We pray with the god to provide courage and strength to the families of victims to bear 
th eir loss and  suffering ! We are confident that the technically  and economically 
óhandsome ô country like  Japan would overcome t he loss very soon!!  

 

Congratulations to Dr. Pandey and his 

team!!!  
 Photo by Ar. Sweta Acharya Dhakal 

http://www.neajc.org/?page_id=19
http://www.dcnepal.net/news_nepali.php?nid=41390
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Congratulations !!!  

Our member, Er. Maheswor Shrestha  won the Best Paper Award  in Internatio nal 

Session at  JSCE 55th Annual Conference o n  Hydraulic Engineering  held from 8  to 10 

March 2011 . 

 

 

Special Thanks !!!  

Our member , Er. Tilak Pokharel  sponsor ed  the Expenses of the NEA - JC 

Workshop  on Current and Future Technologies held in Tokyo last Novembe r!!  

Congratulations!!!!  

Our member Er. Chandi Subedi , a Senior 

System Engineer at SoftBank, receives the 

certificate of MCPC Certified Senior Mobile 

System Consultant . This is said  to be an  

apex qualification certified by Mobile 

Computing Promotion Co nsortium (MCPC) and 
Ministry of Internal Affairs and 
Communication , Japan. He is the first non -

Japanese to receive this award !!!  



8 | N EA - J C N e w s l e t t e r ,  Y e a r  4 ,  I s s u e  2 ,  M a y  2 0 1 1 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NEA-JC Newsletter Year 4, Issue 2 towards ñThe NEA-JC Journalò 

 

 PP 9-10: Dynamic studies on application of Cu-Al -Mn shape memory alloy bars in masonry 

retrofitting  

Kshitij C. Shrestha, and Yoshikazu Araki 

  PP 11-12: Multi -objective optimization for routing and scheduling of hazardous material 

Rojee Pradhananga, Eiichi Taniguchi, Yamada Tadashi, and Naoki Ando 

 PP 13-14: Field assessment of Tsho Rolpa glacial lake in Rolwaling valley of Nepal  

 Badri Bhakta Shrestha, Hajime Nakagawa, Kenji Kawaike, Yasuyuki Baba, and Hao Zhang 

 PP 15-16: Fuel cells for future power generation: A Nepalese perspective 

Dhruba Panthi 

 PP 17-21: Characterization of rockfall -impact onto a protective cable-net structure: A 

simple but novel problem 

 Shanker Dhakal, Netra Prakash Bhandary, Ryuichi Yatabe, and Naoki Kinoshita 

 PP 22-25: Seismic response analysis of oil-storage tank based on fault-structure system 

Tilak Pokharel 

 PP 26-27 An earthquake diary! 

Chaitanya Raj Adhikari 

 
A flower grew from rock é Symbol of óhopeô (!) / Struggle (?) é NEA-JC (!) 

(Photo by Ar. Sweta Acharya Dhakal, Matsuyama, Japan) 

 

Editorsô declaration: 

The authors themselves are responsible for the originality of their works. NEA-JC possesses every 

right to withdraw an article any time if any plagiarism case is claimed /witnessed!  

 

(Short )  Research Artic les 
 



9 | N EA - J C N e w s l e t t e r ,  Y e a r  4 ,  I s s u e  2 ,  M a y  2 0 1 1 
 

 

Fig.1 Out-of-plane test set-up on shaking table: (a) specimen with its major components, (b) test set-up and (c) front view showing laser displacement cross-

marks. 

 

DYNAMIC STUDIES ON APPLICATION OF C U-

AL-MN SHAPE MEMORY ALLOY BA RS IN 

MASONRY RETROFITTING  

Kshitij C. Shrestha
*
, andYoshikazu Araki 

Department of Architecture and Architectural Engineering, 
Kyoto University, Japan 

*
se.kshitij@archi.kyoto-u.ac.jp 

 

INTRODUCTION  

Problems associated with conventional steel reinforcing bars 

lie in pinching phenomena [1], degradation of stiffness and 

strength and presence of large residual cracks in structures 

during and after intense earthquakes. This paper attempts to 

resolve the problems by applying newly developed Cu-Al -Mn 

SMA bars, characterized by large recovery strain, low material 

cost, and high machinability, as partial replacements for steel 

bars. The study on quasi-static cyclic out-of-plane tests 

performed on masonry walls reinforced by SMA bars with 

reinforced core technique has been previously reported by 

authors in Ref. [2]. The present study reports the dynamic tests 

conducted on SMA reinforced specimens subjected to actual 

earthquake excitation. Tests were performed on half scaled 

SMA reinforced masonry (SMA-RM) specimens; unreinforced 

masonry (URM) and steel reinforced masonry (ST-RM) 

specimens were also tested for comparison purpose. 

Corresponding nonlinear finite element models using general 

finite element program DIANA9.3 are developed to simulate 

the experimental observations.  

TEST PROGRAM 

A single-wythe brick wall specimen was constructed 

respectively for the URM, ST-RM and SMA-RM wall. The 

wall specimen represents a top storey gable wall with low level 

of anchorage system between the wall and the top support 

making the wall fail in cantilever action. Half-scaled bricks of 

95 mm x 53 mm x 31 mm were used to construct the wall 

specimens. Fig.1 shows the test arrangement where the lower 

concrete support was fixed to the shaking table using angle 

steel members, and a steel plate was fixed to the upper 

concrete block. The total mass at the top of the specimen 

(involving steel plate, angle steel members and concrete block) 

and the reinforcing bars were designed to cause the collapse 

within the maximum input ground acceleration capacity of the 

shaking table. The reinforcing bars were designed so that they 

yield at the critical section when the inertial force of 0.2mg is 

applied to the top of the specimen. Here, m is the total mass of 

the steel plate, the upper concrete block, and the steel angle 

member and g is the gravity acceleration. 

FINITE ELEMENT (FE) MODEL GENERATION  

Masonry walls can be represented with significant 

simplification with entire mortar joint by interface element and 

(a) (b) (c) 

 

Fig.3 Response spectra for each excitation run. 
Fig.2 FE mesh showing the brick unit, mortar 

interface, bond slip. 

interface and reinforcing truss element bar. 
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brick units by continuum elements. With this approach, the 

failure of brick-mortar interface is not distinguished from that 

of mortar layer itself. In this paper, complete FE models were 

generated and analyzed using the general purpose FE program 

DIANA9.3. Masonry walls were modeled by assuming that 

brick units are fully elastic and material nonlinearity was 

concentrated on truss elements and interface elements. 

Rocking resistance due to gravity is incorporated by 

considering geometrical nonlinearity. The FE model with the 

meshing adopted for the brick continuum elements and the 

interface elements are shown in Fig.2. Fig.3 shows the 

response spectra for each excitation runs of scaled El-Centro 

NS earthquake wave excitation. 

RESULTS AND CONCLUSIONS 

Fig.4-Fig.6 show experimental and numerical results for all 

the specimens involved. For URM specimen, an obvious brittle 

collapse was observed as shown in Fig.4. ST-RM model 

showed response characteristically dominated by large residual 

rotations at each excitation runs attributed to residual strains 

experienced by steel reinforcement bars as shown in Fig.5. 

SMA-RM model with superelaticity of SMA bars used showed 

stable rocking response with no residual deformations even for 

severe excitation levels. 
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                                                  (a)                                                                                                                 (b)  

Fig.4 Rotation angle versus time plot for U2 specimen and FE-U model: (a) U2 and (b) FE-U. 

 

                                                                     (a)                                                                                                            (b)  

Fig.5 Rotation angle versus time plot for ST1 specimen and FE-STFIX model: (a) ST1 and (b) FE-STFIX. 

 

                                                                     (a)                                                                                                          (b)  

Fig.6 Rotation angle versus time plot for SMA2 specimen and FE-SMAFIX model: (a) SMA2 and (b) FE-SMAFIX. 

 


