


We are happy to welcome you to read the first issue of NBRO Newsleer in the year 2017. This issue 
addresses issues on construcon materials in Sri Lanka and contains few arcles from other disciplines as 
well.

2016 ended remarkably well aer hosng the NBRO's first Internaonal Research Symposium and nearly 
50 technical papers from both local and internaonal authors were published in the Symposium 
Proceedings. Year 2017 is expected to be another evenul year for NBRO. Research and Development 
programme of 2017 has been started already and laboratories have been equipped with new facilies.



Naonal Building Research Organisaon (NBRO) held a 
groundbreaking ceremony to commence construcon of its 
laboratory complex on 16th February 2017. The religious 
ceremony was carried out at the site with the presence of the 
clergy and the staff of NBRO and Isuru Engineering (Pvt) Ltd. 
parcipated. Eng. (Dr.) Asiri Karunawardena, Director General of 
NBRO performed the groundbreaking together with Eng. Mahesh 
Pasqual,Pasqual, Chairman/ Managing Director of Isuru Engineering (Pvt) 
Ltd. 

Introduction of Low Cost Alternative Roofing 
Materials 

With the decision taken by the government of Sri Lanka in 2016 
to ban the importaon and producon of asbestos roofing 
sheets by 2018 (hp://www.president.gov.lk/steps-to-ban-imp
orort-of-asbestos-roofing-sheets-by-2018/), the Sri Lankans were 
keen on knowing the possible alternaves for asbestos roofing. 
The demand for roofing in Sri Lanka is met by clay les, 
zincalume sheets, concrete les and asbestos -cement roofing. 
Amongst these, asbestos-cement roofing meets over 35% of the 
market share (A report on the Use of Chrysole Fiber in the 
roofing industry, Chrysole Asbestos Cement Products 
ManuManufactures Associaon, 2015). Countries like Vietnam of 
which the socio-economic condions are not too dissimilar to Sri 
Lanka, the Asbestos industry successfully partnered with their 
government to overcome their problems. This was also 
presented by the NBRO in consultave commiee meengs held 
at the NBRO in 2015. 
The following technologies and products package are expected 
to fulfill the roofing material requirement of low income stratum 
of the populaon and the vulnerable communies in disaster 
prone areas. Eventually; NBRO can provide compliance tesng in 
respect of prospecve materials that would be newly imported 
or manufactured.
Sri Lanka is rich in plant vegetaon (e.g. “mana” and “iluk” grass) 

which remain unulized at present. Coir fibre too is  relavely 
inexpensive. Fibres from these sources can be used in the 
producon of micro concrete les. This will not only improve 
tensile properes of the resulng les but reduces their 
brileness too.
ManuManufacturing technology of asphalt based (i.e. asphalt + plant 
fibres or coon wastes/ asphalt + paper pulp) corrugated roofing 
sheets is well established. Suppliers of manufacturing plants are 
available in some countries including India. This roofing material, 
parcularly suitable for the central region of Sri Lanka can be 
popularized through estate and government sponsored housing 
schemes.  Magnesium oxychloride corrugated roofing sheets are 
suisuitable for urban housing and they also could replace 
asbestos-cement sheets. 
With the high rate of industrial development, available natural 
resources are consumed in a very rapid manner. In order to 
ensure suitable development, it is a must to carry out long-term 
research on alternave building materials, especially on roofing 
materials and alternaves to wood-based products, and devise 
methods to cater the demand in immediate future. At the same 
me plans should be implemented focusing on the adaptaon of 
nenewly developed building materials and technologies in 
developed countries to our country. 



Can We Use Offshore Sand Just Like River Sand?

Offshore sand is used in many countries for construcon work. It 
was proposed as a suitable alternave for river sand in Sri Lanka 
based on extensive research carried out in several research 
organizaons. However, masons, house builders and the general 
public had doubts regarding its use and raised issues such as:
• How different is it from beach sand?
•• Will it contain salt and sea shells which will affect the durability 
of construcon?
• Is it possible to use offshore sand just like river sand?



From the beginning of the civilizaon, prehistoric men have 
been imitang the natural features of their surrounding 
environment to make life easy. They have not only copied 
mechanisms of foraging, etc. but also build tools resembling  
the claws, teeth of vultures and predators to get ahead in the 
game of hunng. Yet along the road to the industrializaon, 
mankind tried to break away from cohabitang with the nature 
toto claim the throne of superiority among all the living. With the 
emergence of concepts like circular economics, green 
technologies and sustainable development, the grim trajectory 
have reversed and forced the human to come into a common 
ground with the nature. With this new development, 
biomimicry; designing and producing materials, structures and 
systems inspired by naturally exisng biological en es and 
pprocesses, was born. Since then Biomimicry have been used 
from making ultra-strong threads as spider silks, adhesives 
inspired by gecko feet to adopng wind turbine blades as the 
shape of whale fins. These en es and features have a massive 
success because they are evolved through the chronology of 
the planet to carve out their unique slot in the ecosystems and 
making them a far cry from the crude human-designed 
soluons.soluons.
In the age of rapid urbanizaon resulng the forceful 
transformaon of non-urban or sub-urban land uses into 
energy intensive and heavily pollung urban centers, 
biomimicry is gaining its much needed momentum. Successful 

examples of this nature can be found all over the world and one 
of the classic examples is the Eastgate building of Harare, 
Zimbabwe which was modeled with the energy efficient passive 
cooling systems mimicking African termite mounds. The mid-rise 
building stays in thermos-regulated throughout the year without 
any convenonal air-condioning or heang. Another example is 
the Beijing Olympic naonal stadium which is inspired by bird’s 
nenest with having curved steel beams for strengthening and open 
spaces in roof which aid in insulang in the colder climates. 
Esplanade Theater in Singapore has a building exterior which 
looks and funcon exactly as the mul-layer Durian fruit. It works 
as a shading system which alter in order to allow only required 
amount of sunlight during the day thus reduce overheang inside 
the theater.
These success stories found in many parts of the world have 
inspired numerous researchers around the globe in looking 
beyond the beauful shapes of meanders, spirals, etc. both 
hidden and clearly visible in our surroundings. Recognizing the 
concepts and principles behind the existence of these curves and 
edges might lead them to develop innovave soluons to the 
many problems humans are facing today. Also, it is evident that 
withwith a lile bit of help from the nature, the ulmate designer, we 
are not far from reaching the pinnacle of building sustainable 
cies and rejuvenang sacrificed forested and other non-urban 
areas.



Toughness of shotcrete is specified by either residual strength 
test for beam bending or energy absorpon test for plate. Beam 
bending test is a well-known test to Sri Lankan Construcon 
Industry, but energy absorpon test is relavely new. Energy 
absorpon test is carried out as per the test method specified in 
European Specificaon for Sprayed Concrete.
TheThe definion of shotcrete as per American Shotcrete 
Associaon (ASA) is “Mortar or concrete pneumacally projected 
at high velocity onto a properly prepared surface”. Shotcrete is 
reinforced with discrete steel fibre in order to increase the 
toughness.
SSteel fibre reinforced shotcrete is widely used in the Uma Oya 
Mulpurpose Development Project in construcng tunnels. In 
the contractor's specificaons, values are specified for shotcrete 
used in tunnel construcon. Naonal Building Research 
Organisaon (NBRO) is currently carrying out energy absorpon 
tests for this project.

For energy absorpon test, a plate of 600 x 600 x 100mm size 
shall be supported on its 4 edges and a centre point load applied 
through a contact surface of 100 x 100mm. The load is applied 
opposite to the spraying direcon. It means rough side is kept as 
boom. This test is carried out by using special apparatus. For 
curing the prepared specimen shall be stored in water for a 
minimum of 3 days immediately before tesng and kept moist 
during during tesng. 
The load deflecon curve shall be recorded and a curve obtained 
in NBRO laboratory is shown in Figure 1 as an example.  

Construcon industry is important to a developing country like Sri 
Lanka as it plays a major role in the economy. Therefore it is 
important to assure quality in construcon work, which depends on 
the key factors namely the technology, skills of workers, quality 
control methods and quality of the materials used. Out of these, 
maintaining the quality of construcon materials is one crucial 
factor that NBRO can manifest its influence and control by 
inintroducing a product cerficaon scheme to the country.
To cite a recent example, the quality of bricks purchased in the 
conservaon of Deegawapiya Stupa at Ampara has been 
non-compliant. NBRO sampled and tested the bricks following a 
request made by the Department of Archaeology to verify the 
suitability of those engineering bricks. All the samples that were 
tested did not comply with the Sri Lankan standards for 
compressive strength.

Quality of materials has a great influence on the usage of product 
and its lifeme. Product cerficaon is the process of cerfying that 
a product has passed performance tests and quality assurance tests 
in order to meet the necessary local, naonal or internaonal 
quality standards relevant to a parcular market or product set. 
Product cerficaon plays a major role in idenfying the quality 
level of a product. 



Known as the pearl of the Indian Ocean, Sri Lanka is a country 
with a proud cultural heritage. In the past, kings who ruled Sri 
Lanka had contributed heavily on construcng pagodas. It is sll 
a mystery how the materials and technology used in the past to 
build such structures to last this date. Currently, both locals and 
foreigners visit these monumental places to witness this 
magnificent crasmanship. At present, deterioraon of some 
ancieancient structures is taking place due to the age of the 
structures, climac change as well as human acons. Therefore, 
utmost care has to be taken in preserving these ancient 
structures for the future generaon.
Central Cultural Fund (CCF) is a governing body under the 
Ministry of Cultural Affairs, responsible for the preservaon of 
ancient structures in Sri Lanka. CCF has already idenfied 
structures in need of preservaon and iniated conservaon 
acvies. As a result, CCF is currently engaged with Building 
Materials Research and Tesng Division (BMRTD) of NBRO to 
produce cement-free mortar and concrete mixtures as repair 
mamaterials for conservaon works. The exisng historic 
structures become vulnerable for further deterioraon when 
repair works are being carried out using cement-based mortar 
and concrete mixtures. Therefore, the repair materials should 
possess low strength properes similar to exisng historic 
structures for preservaon. 

CCF requested BMRTD to test certain mixes for their suitability 
as repair materials. CCF officials had several discussions with 
BMRTD and lime was idenfied as the main constuent in 
cement-free mortar mixes. Other idenfied raw materials are 
normal engineering brick powder, Calicut clay le powder, 
wire-cut brick powder and sand. 
ItIt was suggested to carry out raw material tesng in order to 
observe the behavior of raw materials prior to tesng of mortar 
and other mixes. Several brands of lime will be tested to 
idenfy and select a suitable lime for tesng proposed mixes. 
Field trials will be carried out for evaluang the suitability of 
such mixes. 

Product cerficaon process is performed by an independent, 
qualified third party assessing the manufacturer's capability to 
constantly manufacture a product to a recognized standard. The 
product cerficaon process involves assessing the 
manufacturer's producon systems and facilies, and selecng 
representave samples of finished product for tesng by 
independent accredited tesng facilies.
OnceOnce cerfied, the manufacturer will be able to display the 
assessing body's cerficaon trademark on their products. 
Regular auding is required for the manufacturer to retain their 
‘cerfied’ status. 
TheThere are number of benefits from product cerficaon to a 
manufacturer as well as to a consumer. Sri Lankan government 
has specific regulaons perming to trade only cerfied 
products in local market, ex: cement. Product cerficaon 
sasfies the requirements of the manufacturer to meet 
government regulaons. Some retailers and dealers prefer to do 
their business 

works with cerfied products and systems. Product cerficaon 
has the ability to maximize the market potenal. Considering 
the above facts NBRO is in the process of implemenng a 
product cerficaon scheme for construcon materials to 
promote good producon pracces which will ulmately benefit 
the consumer.



NBRO is currently carrying out further studies in Kandy to 
facilitate the detecon of long-term ambient air polluon trends 
to observe the effecveness of the current air quality control 
regulaons, with the objecve to improve air quality 
management efforts by the local authories of the Kandy urban 
area.

Recent air polluon monitoring results indicate that the Kandy 
urban area is sll the highest polluted urban area in Sri Lanka. 
Naonal Building Research Organisaon (NBRO) is conducng 
the urban air quality monitoring program since 2012, at 09 
major urban areas in Sri Lanka with the financial assistance of 
Vehicular Emission Tesng Trust Fund. This programme 
measures air pollutant levels of Sulphur dioxide (SO2) and 
NitNitrogen dioxide (NO2) at selected locaons in urban areas of 
Colombo, Gampaha, Horana, Kalutara, Ratnapura, Galle, Kandy, 
Kurunagala and Anuradhapura.
According to the air quality monitoring results, the maximum 
pollutant levels in 2016 in each of the urban area presented in 
Figure 1, indicate notably high pollutant levels in Kandy urban 
area.  The annual average levels of NO2 and SO2 in Kandy in 2016 
were 56 µg/m3 and 54 µg/m3, respecvely and they exceeded 
the respecve WHO ambient air quality guideline values. 
Further, the results show a great spaal variaon in distribuon 
ofof pollutant levels within the Kandy city limits (Figure 2). During 
the study, the highest pollutant level recorded was in Good 
Shed juncon, Kandy, whereas the locaons at Clock Tower area 
and Colombo Street also showed relavely high pollutant levels 
(Figure 3). The spaal distribuon analysis of air pollutants 
shows that the high concentraon of pollutants in the Good 
Shed area contributes to the overall increased level of 
pollupollutants in Kandy city limits. 
Kandy is an administrave capital and UNESCO declared the city 
as a world heritage site in 1988 since it is the home of the 
Temple of the Tooth Relic, which is one of the most sacred 
places of worship of the Buddhists all over the world. Kandy city 
is located in the flood plains of Mahaweli River and surrounded 
by a mountain range that makes a basin-like geomorphology 
and acts as a barrier against dispersion of air pollutants while 
makingmaking stagnant condions within the atmosphere of the city. 
Therefore, any developments and polluon control acvies 
should consider this situaon seriously and need to focus on 
reducing polluon sources especially at Good Shed juncon, 
Clock Tower area and Colombo Street in Kandy city.



As Sri Lanka is facing what is said to be the most severe drought in 
four decades it is me we look for new methods of obtaining the 
water that we need. In spite of the fact that the island naon has a 
vast supply of fresh water in various water bodies seasonal rains 
are vital because droughts such as this have the potenal to cripple 
food producon as well as the livelihoods of thousands. We at 
NBRO see rain water harvesng as an answer to many of our 
prproblems.
Rainwater harvesng is capturing water from rain and storing it for 
later use. Rain can be captured on any place convenient under the 
sky and stored in a pit or a tank. This technique can be used to 
obtain clean drinking water especially in remote areas where it is 
most needed. It can be very helpful for drought-stricken areas, 
areas where polluted water is causing kidney disease and areas 
with unpalatably brackish water. Rain water 
harvesng has already been proven successful 
in many countries of our region and we are 
confident that it could deliver valuable 
benefits to our country as well.
We all know from the childhood about the
twelh century king who famously decreed that not one drop of 
rain should be allowed to flow into the ocean without being of use 
to man. However, the fact remains that about 60% of the total 
rainfall received by the island flows off into the sea. This gives 
plenty of rainwater for us to harvest. It’s a clean, sustainable, 
cheap and easy concept that we propose. So, why not start and 
give it a try?

Given below is the schemac diagram illustrang the method for the 
praccal implementaon of rain water harvesng (RWH) in a 
selected locality.

A model house is being constructed by NBRO to promote disaster 
resilient concept for Tsunami and wind in Yayawae, Tangalle. 
Specific consideraons in land selecon, layout arrangement, 
orientaon of the house, shape of the structure based on the wind 
and Tsunami direcon and also specific structural features to 
maintain its overall stability at a disaster situaon are incorporated 
in this design.
WithinWithin this research model, NBRO is also concerned in using 
alternave materials for housing construcon in order to enhance 
the thermal comfort level and also to reduce the overall 
construcon cost. A light weight boom ash block replacing 
cement blocks, an expanded polystyrene bead board and a 
rammed earth wall using a slip-form method are used as three 
different research components in construcng this model house.
PProperes such as radioacvity, thermal comfort, durability for 
weathering, opmum flexural and compressive strength to 
withstand the force exerted from a flood wave or high wind are 
tested in laboratory condions and performance of all three 
materials are proven preferences for construcon than the 
exisng materials in the market. Further establishment of these 
material properes through ground tesng will be carried out 
aaer compleon of the construcon of this model house. With 
ompleon, this model house can be used as an awareness tool to 
educate the community on disaster resilient housing construcon 
as well as the use of alternave materials.
 



Construcons in ancient Sri Lanka date back to more than three 
hundred centuries as evidenced by various ancient manmade 
structures such as palaces, stupa etc. Ancient construcons had not 
been restricted only to buildings but they are also characterized by 
irrigaon structures, tunnels, gardens etc. It is believed that 
technologically those construcons were highly advanced and 
technically sound. One of the best examples is “Yoda Ela” the canal 
ththat connects Kala Wewa a giant water tank to Thissa Wewa yet 
another.
Ancient construcons of Sri Lanka have been idenfied as manmade 
structures that merge harmoniously with the surrounding 
environment. Use of totally natural materials for construcon had 
been reported, earth resources being the most abundantly used raw 
material.  The studies conducted by the author over the past fieen 
years infer that the tradional knowledge of ancient people on 
geological environment is surprisingly remarkable.
ItIt is clearly noted since the early stages of Anuradhapura era, most 
of the construcons were based on stones. Studies reveal that 
almost all the stones extracted for ancient construcons are mainly 
metamorphic rocks which were chiefly quarried from the 
surrounding areas. Quarrying is highly specified and mainly 
characterized by wedging technique. The wedging technique had 
been further specified in Anuradhapura period by oval shape 
wedgingwedging holes and aer in Polonnaruwa period by square shape 
wedging holes. Systemac blows by different sizes of  hammers 

NBRO idenfied that there are 1962 families living in high risk 
locaons in landslide prone areas within the Kegalle district and the 
government of Sri Lanka has iniated re-seling of these families in 
safe locaons. Most of the landslide affected families will be given 
houses constructed by donors which in turn will reduce the burden 
on them.
OtherOther families living in high risk areas will be re-seled under the 
Home Owner Driven Housing Programme, in which two sub-opons 
will be offered to beneficiaries to select a one. In the first opon, a 
land plot of approximately 10 perches will be provided to a 
beneficiary from already selected lands and in addion, a sum of Rs. 
1.2 Mn will be given to build the resilient core house. In the second 
opon, the beneficiery will be allowed to build their house on their 
ownown land for which an addional Rs. 0.4 Mn will be given as an 
incenve over the Rs. 1.2 Mn. Guidelines on these two reselement 
opons have been formulated by NBRO for the benefit of both the 
authories and the beneficiaries.
NBRO recently conducted a community awareness workshop on 
Home Owner Driven Housing Construcon Programme at Kegalle 
Divisional Secretariat Division. Beneficiaries of Kegalle DS Division, 
Technical Officers of the Kegalle DSD, officers of Naonal Disaster 
Relief Service Centre and the Director Planning parcipated in the 
workshop. The workshop mainly focused on creang awareness 

among beneficiaries on the programme procedure, methods of 
installment payments, plan selecon, construcon of houses, 
material selecon, and the responsibilies of beneficiary etc. 



“RISK AWARENESS AND FUTURE CHALLENGES”
NBRO INTERNATIONAL RESEARCH SYMPOSIUM 2016

The first Internaonal Symposium of Naonal Building Research 
Organisaon – ‘Risk Awareness and Future Challenges’ was held 
on 6th and 7th December 2016 at Waters Edge, Baaramulla.
AAt the Inaugural session Eng.(Dr) Asiri Karunawardena, Director 
General, NBRO delivered the welcome address. He remarked on 
the significant research outcomes in the year 2016 and the future 
research acvies planned for the year 2017. Prof. Dilanthi 
Amarathunga, Global Disaster Resilience Centre, University of 
Huddersfield, UK delivered the keynote address, “Risk Awareness 
and Future Challenges: The Role of R & D”. Then Mr. S. S. 
MiMiyanawala, Secretary to the Ministry of Disaster Management 
and H.E Thorbjorn Gaustadsaether, the Ambassador of Norway in 
Sri Lanka addressed the audience. Dr Rajinder Bhasin and the 
team from Norwegian Geotechnical Instute (NGI) handed over a 
tomography GPR survey instrument to NBRO.

was Mr. Nayana Mawilmada. The second day had three technical 
sessions namely: Investment on Innovave Approaches in Risk 
Tolerance and Risk Treatment, Risk Transfer and Terminang 
Opons and Adapve Built Environment, chaired by Prof Richard 
Haigh, Prof. H.A. Dharmagunawardena and Prof. Kulathilaka 
respecvely. Eng Clarence Perera, consultant NBRO deliverd the 
vote of thanks nong that 2016 NBRO symposium was the best to 
dadate held in the recent NBRO history. 

The four structured technical sessions on the Day 1 were the 
following: Advanced Technologies in Disaster Risk Reducon, 
Adaptaon to Climate Change, Technology Transfer in Disaster 
Risk Reducon, and Novel Hazard Migaon Approaches in Hilly 
Areas.  These sessions were chaired by Mr. N.M.S.I. Arambepola, 
Dr. U.P. Nawagamuwa, Mr. Hiroki Hashimoto and Dr. Nadeej 
Priyankara respecvely.
DDay 2 started with a Panel Discussion on ‘Innovave Approaches 
on Risk Management Culture and the panel members were Dr. 
Rajindra Bhasin, Dr. Asiri Karunawardena, Dr. Joshua T. Bazuin, 
Mr. Christophe Balg and Prof Richard Haigh and the moderator 



Building Materials Research and Tesng Division (BMRTD) labo-
ratory is one of the oldest tesng laboratories established for 
tesng of construcon materials. Its services now have expanded 
considerably, making itself as one of the leading and reputed 
laboratories in Sri Lanka. We offer services including physical and 
mechanical tesng for laboratory samples, building invesgaon, 
awareness and training programs and R & D in the field of con-
strucon mstrucon materials.
Laboratory was accredited by Sri Lanka Accreditaon Board 
(SLAB) to comply to the ISO 17025 for the mechanical tesng on 

concrete cube crushing in accordance with SLS 1144 and Tensile 
tesng on reinforcement bars in accordance with (BS 4449 & SLS 
375) ISO 6892 & SLS 978. Apart from that we offer tesng facili-
es on Aggregate, Cement, Concrete products, Destrucve and 
non-destrucve tests, Brick, Blocks, Timber, Tiles and other Mis-
cellaneous tests.

For further detail you may contact:
MMrs.S.S.K Muthuratne - Director/Building Materials Research 
and Tesng Division (nbro.bmd@gmail.com), 2588946 Ext 631

Research was conducted to invesgate the suitability of using 
boom ash to produce cement blocks and it was revealed that 
boom ash can be used for paral replacement of fine aggregate 
in the producon of cement blocks. For casng of boom ash 
blocks, a mix design was opmized by producing trial samples 
with different mix designs using boom ash, fly ash, cement and 
microsilica. Physical and mechanical properes of boom ash 
blocblocks cast according to the opmized mix were tested and all the 
desirable parameters were found to be within the limits specified 
in SLS 855. The produced boom ash blocks were light in weight 
(dry weight is 10kg per block), have low thermal conducvity (0.3 
W/m.K) and found to be cost effecve (Producon cost is Rs.28 
per block) when compared with convenonal cement blocks.

In this study coal fly ash (CFA) from Norochcholai power staon 
was size fraconed and they were used to replace cement by 
parally in making fibre reinforced cement roofing les. Physical 
and mechanical were performed in accordance with SLS 1189. All 
the samples sasfy the strength requirement as specified and 
high water absorpon was observed. The average dry density of 
the les were around 1.65±0.03g/cm3 which is in comparable 
withwith the dry density of asbestos cement sheets and the average 
transverse strength (1.4-1.7kN) is in comparable with Calicut clay 
les. Therefore, CFA is promising to use in cement roofing les in 
raw form and fraconed form. The durability properes of have 
to be rigorously proved by experimentaon.

Contact: Ms. R.Savitha, Senior Scienst 
(savitha_nbro@yahoo.com)
Ms. Maheshi Gannoruwa, Scienst 
(bhagyagannoruwa@yahoo.com)                                                     

Contact: Ms. Madhushani Ariyadasa, Scienst 
(laliamadu@gmail.com)

In this research project, ulizaon of crushed rock sand as a full 
replacement for river sand for general plastering purposes was 
studied. It was found that flexural and compressive strength (CS 
IV category in BS EN 998-1:2010) of crushed rock sand mortar 
showed significantly higher strength values compared to river 
sand plastering mortar for same pre-determined composions. 
Fines content in crushed rock sand was found to be playing a 
pipivotal role in determining strength development as well as 
workability of the plastering mortar. Rest of the mortar 
properes tested were found to be in compliance with general 
purpose plastering mortar, as per BS EN 998-1:2010. Contact: Mr. Yohan Silva, Scienst (gydksilva@gmail.com) 
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