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*** Automated email sent by the system

Dear Dr. Muhtar:

We have received your article "The numerical validation daia to determine the compatibility of the lensile stress zone with the crack zone in bamboa reinforced concrete beam using the
Fartran PowerStation 4.0 program” for consideration for publication in Data in Brief.

Your manuscript will be given a reference number once an editor has been assigned.

To track the status of your paper, please do the Tollowing:

1. Go to this URL: hitpsu/ees elsevier.com/dity’

2. Log in as an Author

3. Click [Submissions Being Processed]

Please note: Data in Brief is a fully Open Access journal with an Author Processing Fee of USD 600 *upon publication,” (unless you have provided a valid APC discount code), as stated
in our Guide for Authors (hitps:iwww.elseviercomfjournalsi/data-in-briel/2352-340% guide-for-authors#13350). Please respond dirsctly lo this email if you have any questions or queries
on our Open Access policies.

Thank you for submitting your wark to this journal.

Kind regards,

Elsavier Editorial System
Data in Brief

Submitted on behalfl of all authors

Please note thal the editarial process varies considerably from journal to journal. For more information about the submission-to-publication lifecyele, click hera:
httpu/help elsavier.com/applanswers/delallip/7823/a_id/160

Far further assistance, please visit our customer suppart site at hilp:ihelp.slsevier com/app/answers/list/p7823. Here you can search for solutions on a range of topics, find answers to

fraquently asked questions and leam more about EES via interactive tutorials, You will also find our 24/7 support contact detalls should you need any further assistance from ona of our
customer support representatives.
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kepada =aya, muhtar fitrah «
¥ Inggris > Indonesia v Terjemahkan pesan Nonaktifkan untuk: Inggris x

Manuscript No.: DIB-D-20-00045

Title: The numerical validation data lo determine the compatibility of the tensile stress zone with the crack zone in bamboo reinforced concrete beam using the Fortran PowerStation 4.0
program

Joumnal Title: Data in Brief

Corresponding Author: Dr. Muhtar - Muhtar

All Authors: Muhtar - Muhtar, M.T.

Submit Date: Dec 31, 2019

Dear Dr. Muhtar:
Thank you again for your submission to Data in Briei. Your arlicle will require revision befare it can be accepted for publication.
| invite you to revise and resubmit your manuscript after having thoughtfully and carefully addressed the comments below and revising your manuscript accordingly.

| look forward to receiving your revised manuscript by
Feb 12, 2020.

PLEASE NOTE: Please submit your revised manuscript before the given due date as a clean file without comments or fracked changes. Highlight the changes you make within the text,
Usually authors are only permitted to revise their article twice for Data in Brief, so please carefully address all comments, including formatting requests, when revising your manuscript. If
you have any questions, please do nol hesitate to contact dib-me@elsevier.com,

Yours sincerely,

Managing Editor -
Co-EiC
Data in Brief

Reviewers (if applicable):

There are two related submissions with dala generated by the same code. Please consider resubmitting one paper instead of two by incorporating the entitled one "Caleulation data of
curvature moments o calculate bond-stress and slip in bamboo reinforced concrete beams” into the present manuseript, Note that, the title of the new submission should shorter than
the current ane,

Managing editor: please while merging the two manuscript ensure that you obey data in brief template instructions(available here:

www.elsevier.com/dib-templale)

-Specification table/related research article: Only one citation should be presented in this table. The other references should be cited within the text If it is needed. Related research
article Is directly related lo this data article, if this is not applicable please remaove this row from the table

-Value of the data: Plaase only 3-6 bullet points. The points should clarify how the data in this article can be of use to the sclentific community/researchers. No interpretation, no
conclugions, no background, no results, no statement about facts please

Anrnahn ohne

“Note: We cannot accommodate PDF manuscript files for production purposes, We also ask that when submitting your revision you follow tha journal formatting guidelines. Figures and
lables may ba embeddad within the source file for the submission as long as they are of sufficient visual quality. For any figure that cannot be embedded within tha saurce file (such as
*.PSD, tha Photashop files), the original figure needs to be uploaded separataly. Refer to the Guide for Authors for additional information.

To submit your revision, please go to hilps./ess elsevier.comidib/ and login as an Auther.

Your usemame is: muhtar@unmubjember.ac.id

1T you need to retrieve your password, please go to:

http:/iees.elsevier.com/dib/automail_guery.asp

PLEASE NOTE: Data in Brief would like to enrich its relevant enline articles with the interactive network diagrams created with Cytoscape. Hence, if applicable, we would like 1o invite

you to upload relevant Cytoscape network files with the revised version of your manuscript to our enline submission system. Elsevier will generate the interactive viewer for your datasets
and include it with the enline article on ScienceDirect. More information can be found at: hitg:fwww elsevier. com/abouticontent-innovation/cyloscape
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*** Automated email sent by the system *™*

Manuseript No.: DIB-D-20-00045R1

Title: Numerical validation data of tensile stress zones and crack zones in bamboo reinforeed concrete beams using the Fortran PowerStation 4.0 program
Article Type: Data Article

Journal Title: Dala in Brief

Corresponding Author: Dr. Muhtar - Muhtar

All Authors: Muhtar - Muhtar, M.T.

Dear Dr. Muhtar:

This message is to acknowledge that we have received your revised manuscript for reconsideration for publication in Data in Brief,

You may check the status of your manuscript by logging into the Elsevier Editorial System as an author at hilps:/fees elsevier.com/dib/.

Thank you for submitting your wark to Data in Brief.

Kind regards,

Elsavier Editorial Systam
Dala in Brief

For further assistance, please visit our customer support site at hitp:-/help elsevier com/app/answers/list/p/7923. Here you can search for solutions an a range of topics, find answers to
frequantly asked questions and learn more aboul EES via interactive tutorials. You will also find our 24/7 support contact detalls should you need any further assistance from ona of our
customer support representatives.
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Title: Numerical validation data of tensile stress zones and crack zones in bamboo reinforced concrete beams using the Fortran PowerStation 4.0 program
Journal Title: Data in Brief

Corresponding Author: Dr. Muhtar - Muhtar

All Authors: Muhtar - Muhtar, M.T.

Submit Date: Dec 31. 2019
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a

* Data in Brief <esssarver@essmail, elsevier.coms Sel, TEFeb 2049 Yy i o

o kepada =aya, muhtar fitrah

» ';:Q Inggris *+ » Indonesia v Terjemahkan pesan Nonaktifkan untuk: Inggris =
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Dear Dr. Muhtar:

I am pleased to confirm that your paper "Numerical validation data of tensile stress zones and crack zones in bamboo reinforcad concrete beams using the Fortran PowerStation 4.0
program” has been accepted for publication in Data in Brief.

This journal is fully open access; all articles will be immediately and permanently free for everyons fo read and download. To provide Open Access, this journal has a publication fee
which needs to be met by the authors or their research funders, 4

Data in Brief employs the CC-BY license for all of its data articles.
Learn about publishing Open Access in this journal: http:llwww. elsevier. comjournals/dala-in-brief’2352-3409/0pen-access-journal

| encourage you to consider writing and submitting Data in Brief arficles about other datasets you may have thal could benefit the community. Learn more here:
hittp:/ Is elsevier -in-brief/

Submit your latest data arlicle here: hitn://ees elsevier com/dib’
Thank you again for submitting your work to

Data in Brief.

Yours sincerely,

Managing Editar -

Data in Brief

Commaents from the handling Editor and Reviewers (if applicabla):

The manuseript has been improved significantly which further addresses a numerical validation case study of tensile stress and crack zones In bamboo reinforced concrate beams by
direct simulation code.

For further assistance, please visit our customer support site at hitp:/help elsevier com/app/answers/list/p/7923 Here you can search for solutions on a range of topics, find answers to

fraquently asked questions and learn more about EES via interactive tutorials, You will also find our 24/7 support contact detalls should you need any further assistance from one of our
customer support representatives.

Have you customized a research method or developed a software as part of your research project? Why not publish that work In addition to your 'Data in Brief article? Go to the

MethodsX(hitp:/www journals elseviar. com/methodsx) and SoftwareX (http./www joumals elsevier com/soflwaraxywebsites 10 learn how you can publish your method cuslomizations
and softwara, making your work searchable, peer reviewsad, citable and reproducible.
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Please note this is a system generated email from an unmanned mailbox.
I you have any queries we reaily want to hear from
yau via our 24/7 support at hitp:i/help. & !

Article titte: Numerical validation data of tensile stress zones and crack zones in bamboo reinforced conerete beams using the Fortran PowerStation 4.0
program

Reference: DIB_105332

Journal title: Data in Brief

Article Number: 105332

Ceorresponding author: Dr. Muhtar - Muhtar

First author: Dr. Muhtar - Muhtar

Dear Dr. Muhtar,

Your arficle Numerical validation dala of tensile stress zones and crack zanes in bambeo reinforced concrete beams using the Fortran PowerStation 4.0
program will be published in Data in Brief,

To track the status of your article throughout the publication procass, please use our article tracking service:
httpszilauthars elsevier. comitracking/article/details. do?aid=1053328jid=DIB&sumame=Muhtar
For help with article tracking: hitp:/help. elsevier. com/app/answersidetailla_jd/90

We are committed to publishing your article as quickly as possible. We will therefore send you an alerl of each next step in the production process where
your involvement is required. Once the expected dispatch date of your proofs is available, you will be automatically alerted by e-mail.

Yours sincerely,
Elsevier Author Support

HAVE A QUERY?
We have 24/7 support to answer all of your queries quickly.
http.tihelp.slsavier.com

UNRIVALLED dissemination for your work

When your article is published, it is made accessible to more than 15 million manthly unique users of ScienceDirect, ranging from scientists, researchers,
healthcare professionals and students. This ensures that your paper reaches the right audience, wherever they may be on the globa, and thal your
research makes the greatest impac! possible,

> Find new research yourself at; www.sciencedirect. com

SENDER INFORMATION

This e-mail has been sent to you from Elsevier Limited, The Boulevard, Langford Lane, Kidlington, Oxford, OX5 1GB, United Kingdom. To ensure
delivery 1o your inbox (not bulk or junk folders), please add Article_Stalus @elsavier.com 1o your address book or safe senders list.

PRIVACY POLICY
Please read our privacy policy,

hittp:iwww.alseyiar.com/privacypalicy

[T-12b-201504 14]
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Production has begun on your article [DIB_105332] in Data in Brief = Kotk masik « & 2

s.raja@elsevier.com Sen, 24Feb 1325 Y i
kepada saya, muhtar.fitrah =

% Inggris + > Indonesia  Terjemahkan pesan Nonaktifkan untuk: Inggris

Our refersnca: DIB 106332

Article reference: DIB_DIB-D-20-00045

Article title: Numerical validation data of tensile stress zones and crack Zones in bamboo reinforced concrete beams using the Fortran PowerStation 4.0
program

To be published in: Data in Brief

Dear Dr. Muhtar,

Thank you for choosing to publish in Data in Brief. Please read this e-mail carefully as it contains important information.
FINALIZE PUBLISHING YOUR ARTICLE:

We work hard to publish our authors’ articles oniing as quickly and efficiently as possible. therefore processing of your acoepted manuscript for
publication has aiready begun. To ensure that we publish your article in accordance with your wishes, please now complete the forms found here:

If this link does not work, please copy the entire URL (noting that it may run on to a sscond line in this message) into your browser. You should log in with
your Elsevier Profile credentials, which you may have alrsady created when submitting your article.

CHECK YOUR CONTACT DETAILS:
Pleaze check that your details listed below are correct s0 we can contact you if needed:

Dr. Muhtar

University of Muhammadiyah Jembear

Department of Civil Enginesring

Faculty of Engineering

Jember 68121

Indonesia

Phone: not available

Fax: not available

E-mail: muhtar@unmuhjember.ac.id:muhtar fitrah@gmail.com

YOUR REFERENCE NUMBER:

Lastly, to help us pravide you with the best service, please make a note of your article's reference number DIB 105332 and cuote it in all of your
messages o us.

Thank you for your cooperation.
Kind regards,

Suresh Raja

Data Administrator

Elsevier

E-Mail: s.raja@elsevier.com

HAVE QUESTIONS OR NEED ASSISTANCE?

For further assistance, please visit our Customer Support site, where you can search for solutions on a range of topics, such as Open Access or payment
queries, and find answers to frequently asked guestions. You can also talk to our customer suppoert team by phone 24 hours a day from Monday-Friday
and 24/7 by live chat and email.

Get started here: hitp://service. elsevier.com/app/home/supporthub/publishing

Copyright © 2015 Elsevier B.V. | Privacy Policy hitp./www slsevier.comiprivacypolicy
Elsevier Limited, The Boulevard, Langford Lane, Kidlington, Cxford, OX5 1GB, United Kingdom, Registration No. 1282084

Thank you for your mail. Thank you for the information, Received, thank you.
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The proof of your article [DIB_105332] will be delivered soon = Ketak asuk & 2
r.mathew@elsevier.com Sen, 24Feb13.25 Yy 4}

kepada saya, muhtar.fitrah =
% Inggris ¥ > Indonesia » Terjemahkan pesan Nonaktifkan untuk: Inggris

Article title: Numerical validation data of tensile stress zones and crack zones in bamboo reinforced concrete beams using the Fortran PowerStation 4.0
program

Reference: DIB_105332

Jaournal title: Data in Brief

Article Number: 105332

Corresponding author: Dr. Muhtar

First author: Dr. Muhtar

Received at Editorial Offica: 31-DEC-2019
Article revised: 17-FEB-2020

Article sccepted for publication: 18-FEB-2020
Expected dispatch of proofs: 2-MAR-2020

Dear Dr. Muhtar,

The proof of your article will be sent to you for checking soon. This will be your last opporiunity for incorporating minor corrections before final publication
of your article. We expect the proof to be sent to you on 2-MAR-2020.

Flesase note that this date is subject to change due to variations in the production process. We will e-mail you with mare information about your proof as it
becomes available.

To track the status of your article throughout the publication process, please use our article tracking service:

hittrs-/authars. elsevier comfracking/article/dstails do?aid=105332&jid=DIB&sumame=Muhiar

For more infarmation on proofs: hitps:/isenvice elsevier com/app/answers/list/c/10532/

Yours sinceraly,

Rinky Mathew
E-mail: Lmathew@elsevier.com

HAVE A QUERY?

We have 24/7 support to answer all of vour queries quickly.

hitps:iservice elsevier.com

For help with article tracking: hitps.//service elsevier.com/app/answers/detailia_id/ 13535/

GIVE YOUR RESEARCH the impact it deserves

Centent innovations enable you to present your work in a more powerful form, and make your article stand out from the crowd. You can take advantage
of the features, including the Virtual Microscope, Interactive Map Viewer and 30 Molscular Models, on ScienceDirect to enhance your article's value for
readers.

Find out which content innovations are available for journals in your research field: elsevier.com/about/content-innovation

PRIVACY POLICY
Please read our privacy policy.

httpuffwww.elsevier.com/privacypalicy
[T-16-20150414]

Thank you for the update. Thanks a lot. Thank you for your mail.
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Publishing Agreement completed for your article [DIB_105332] = kotck tasuk

Elsevier - Author Forms & Sen, 24 Feb 14.36

kepada saya ~

X Inggris ~

B oiB105332.0tml

>

Indonesia +  Terjemahkan pesan
ELSEVIER

Dear Dr, Muhtar,

Thank you for completing the Rights and
Access Form for your article Numerical
validation data of tensile stress zones and
crack zones in hamboo reinforced concrete
beams using the Fortran PowerStation 4.0
program. Please find attached a copy of the
"Journal Putlishing (License) Agreement”
which you completed online on February 24,
2020,

If you have any questions, please do not
hesitate to contact us. To help us assist you,
please quote our article reference DIB_105332 in all correspondence.

Mow that your article has been accepted, you will want to maximize the impact of
your work. Elsevier facilitates and encourages authors to share their article
responsibly. To learn about the many ways in which you can share your article whilst
respecting copyright, visit: www.elsevier com/sharing-articles.

We are committed to publishing your article as quickly as possible.

Kind regards,
Elsevier Researcher Support

Have q i or need i 2

Please do not reply fo this automated message,

For further assistance, please visit our Elsevier Support Center where you search for solutions on a
range of topics and find answers o frequently asked questions.

You can also talk to our researcher support team by phone 24 hours a day from Monday-Friday and 24/7
by Ihve chat and emall.

2018 Elsevier Ltd | Privacy Policy hitp:/iwww elsevier.com/privacypalicy

Elsevier Limited, The Boulevard, Langiord Lane, Kidiington, Oxford, OX5 1GB, United Kingdom,
Registration No. 1982084. This e-mall has been sent i you from Eisevier Lid. To ensure deilvary (o your
inbox {not bulk or junk folders), please add artide _sistus@elsevier com {o your address book or 5afe
senders [ist.
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Rights and Access form completed for your article [DIB_105332] - Invoice will

be sent

Elsevier - Author Forms

kepada saya -

Ha Inggris =

2 Lampiran

¥ ®
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Kotak Masuk x

>

Indonesia + Terjemahkan pesan

ELSEVIER

Dear Dr. Muhtar,

Thank you for completing the Rights and
Access Form for your article Numerical
validation data of tensile stress zones and
crack zones in bamboo reinforced concrete
beams using the Foriran PowerStation 4.0
program on February 24, 2020.

The Order Summary is attached to this email.
Your article will be free for everyone to read
online as soon as it is published.

WHAT HAPPENS NEXT?
The invoice/receipt will be emailed to you within 5 days.

If you have any questions, please do not hesitate to contact us. To help us assist you,
please quote our article reference DIB_105332 in all correspondence

Mow that your article has been accepted, you will want to maximize the impact of
your work. Elsevier facilitates and encourages authors to share their article
responsibly. To learn about the many ways in which you can share your article whilst
respecting copyright, visit: www.elsevier.com/sharing-articles.

Kind regards,
Elsevier Researcher Support

Have g or need ist 7

Plzase do not reply to this automated message,

For further assisiance, please visit our Elsevier Support Cenier where you search for soiutions on a
range of lopics and find answers (o frequently asked questions.

You can alse talk to our researcher support team by phone 24 hours a day from Monday-Friday and 24/7
by Ihve chat and emall.

© 2018 Elsevier Ltd | Privacy Policy hitp:/lwww.elsevier.comiprivacypalicy
Elsevier Limited, The Boulevard, Langlord Lane, Kidlington, Oxford, OX5 1GB, Unlted Kingdom,
Reglstration No, 1982084, This e-mall has been sent to you from Elsevier Lid, To ensure dellvery 1o your

inbox (nat bulk or junk folders), please add article status@eisevier.com fo your address book or safe
senders list.

Ferms and Coneitians of Sale and Purcbas

B Order Confirmation... 4 [E terms and Conditi.. ' 4

muhtar umj

muhtar umj <muhtar@unmubjember.ac.id>

kepada Elsevier -

Dear SirMadam,

= Sen, 24 Feb 14.36

aee
ane

<

o ]

b -G N

|4=

& Sen, 2 Mar 16.53 (8 hari yang lalu)
Dear SirfMadam, | have made a payment through bank transfer with proof attached. invoice number; OADDD0D0Z20122 Our reference: DIB_10533..,

| have made a payment through bank transfar with proof attached.

invoice number: OADOC00034272
Qur reference: DIB_105332

& sen, 2 Mar 16,55 (8 hari yang lalu)

Tr &

@

Nonaktifkan untuk: Inggris x

>

¥

Article title:  Numerical validation data of tensile stress zones and crack zones in bamboo reinforced concrete beams using the Fortran

PowerStation 4.0 program

)



To be published in: Data in Brief
Best regard,

Muhtar

ﬁ Proof of payment-1... "
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Your article [DIB_105332] is now available online Katak Masuk % & 2
Elsevier - Article Status Rab, 26 Feb 09.3¢ (7 harivang lalu) Y% 4= H
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Article title: Numerical validation data of tensile stress zones and crack zones in bamboo reinforced concrete beams using the Fortran PowerStation 4.0 program
Article reference: DIB_105332

Journal litle: Data in Brief

Article Number: 105332

Corresponding author: Dr. Muhtar

First author: Dr. Muhtar

First published version available online: 26-FEB-2020

DOl information: 10.1016/].dib.2020.105332

Dear Dr. Muhtar,
We are pleased to inform you that your article is now available online at:
hittps:/fidol.org/10.1016/.dib.2020.105332

You might like to bookmark this permanent URL to your article.

The first published version of your arficle is made available at an early stage to provide fast aceess to your article and is not infended to be the final version of
your article. The article will undergo copyediting, typesstting, and review of the resulting proof before it is published in its final form. Please note changes ta the
article should not be requested at this stage.

Your article can already be cited using the vear of online availability and the DOI as follows: Author(s), Article Title, Journal (Year), DOL.

Onee the full bibliegraphic details (including volume and page numbering) for citation purposes are available, you will be alerted by g-mail.

To track the status of your article throughout the publication process. please use our arlicle tracking service:

hitps:ffauthors. elsevier. com/iracking/article/details. do?aid=105332 &jid=DIB&sumame=Muhtar

Kind regards,
Elsevier Author Support

HAVE QUESTIONS OR NEED ASSISTANCE?

Fuor further assistance, please visit our Customer Support site where you search for solutions on a range of topics and find answers for frequently asked guestions. You can also talk to
our customer support team by hone 24 hours a day from Monday-Friday and 24/7 by live chat and email.

Gel started at = hitp./senvice slseviercom

B 2010 Elsevier Ltd | Privacy Policy hitp-fiwww. elsevier comiprivacypalicy
Elsewvier Limited, The Boulevard, Langford Lane, Kidlington, Oxford, OXS5 1GE, United Kingdom, Registration No. 1982084. This e-mail has been sent to you from Elsevier Ltd. To ensure
delivery to your inbox (not bulk or junk folders), please add article_status@elseviar.com to your address book or safe senders list:

[T-14-20180404]
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PLEASE DO NOT ALTER THE SUBJECT LINE OF THIS E-MAIL ON REPLY
Dear Author,

Thank you for publishing with Data in Brief. We are pleased to inform you that the proof for your upcoming publication is ready for review via the link
Delow. You will find instructions on the start page on how to make corrections directly on-screen or through PDF.

hittps:ilive .elsevierproofeantral.com/authorproof: Telalcld0180c1faTa, Al
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Abstract

Numerical verification is carried out in order to control the compatibility of the BRC beam crack
pattern with the stress contour at the ultimate load. The numerical method used is the finite
element method (FEM). Ultimate load data and beam crack pattern data are taken from BRC beam
testing in the laboratory. The beam tensile stress data was obtained from FEM analysis using the
Fortran PowerStation 4.0 program by inputting ultimate load data from the beam test. Material data
entered is the elasticity modulus (E) and Poisson ratio (v). Bamboo reinforcement and concrete are
considered to have the same displacement with a different elasticity modulus (E), so they experience
different stresses. The triangle element is employed to model the plane-stress with two directions of
displacement at each nodal point, so that each element has six degrees of freedom. The BRC beam
tensile stress data from the Fortran PowerStation 4.0 program is processed into a tensile stress data
table and becomes the Surfer program data for mapping stress contour images. Crack pattern data
from laboratory beam testing is processed into crack zone pattern photo data. The stress contour
data from the Surfer program is processed into image data of the tensile stress zone. The Fortran
PowerStation 4.0 programming language data in this article can be used for further research with
the discretization of triangular elements in other cases. This article consists of a data table, a picture
of a crack pattern zone, a drawing of tensile stress zones, and photo documentation. The data is
related to "Enhancing bamboo reinforcement using a hose-clamp to increase bond-stress and slip
resistance" [1].

Keywords

numerical validation, finite element method, tensile stress zone, crack zone, bamboo reinforced
concrete


http://ees.elsevier.com/dib/viewRCResults.aspx?pdf=1&docID=21260&rev=1&fileID=250665&msid={CE2DC0CE-7035-4AB7-99A2-71DB2E0F5D91}

Specifications Table

Subject

Engineering.

Specific subject area

Civil and structural engineering.

Type of data

Table, image, program.

How data were acquired

The crack pattern data was obtained from the beam flexural test (Fig.
15). The stress contour data was obtained from FEM analysis, using
the Fortran PowerStation 4.0 and Surfer programs. Crack pattern data
from the beam flexural test is processed and analyzed into crack zone
image data. Stress data from FEM analysis is processed into stress
table data and becomes the input data for the Surfer program. Data
from the Surfer program is processed into stress zone image data.
Then, all data is processed, compared, and analyzed into table data,
cracks pattern zone image data, tensile stress zone image data, and
photo data.

Data format

Raw and analyzed.

Parameters for data
collection

Crack pattern data and maximum tensile stress data are two highly
related data, in which cracks will occur at the maximum tensile stress
position. The initial cracks until the collapsed beams are obtained
through observation with a crack detector under a gradually
increasing load. Crack pattern zone data from the laboratory beam
test needs to be validated by other methods to determine
compatibility with stresses that occur. Stress data and stress zone
images data are obtained through FEM analysis using the Fortran
PowerStation 4.0 and the Surfer programs. The Fortran PowerStation
4.0 programming language can be used for further research.

Description of data
collection

The crack pattern data was collected through beam testing in the
laboratory. Initial crack and subsequent crack data up to the beam
collapsing are obtained through observation in stages, according to
the beam loading stage. The crack detector is used to observe cracks.
Each crack is numbered and drawn as the crack line. Then the crack
data is processed and documentation taken, with results termed the
crack zone image data. Tensile stress zone data was obtained from
two sources, FEM analysis using the Fortran PowerStation 4.0 and the
Surfer programs. FEM analysis with the Fortran PowerStation 4.0
program was obtained for direction stresses of X, Y, and Z. The X
directional stress is tensile stress that causes cracks. The X direction
stress data is then transferred to the Surfer program to generate the
stress zone contour image data. The crack pattern data and the stress
zone contour image data are compared and analyzed into table data,
image data, program data, and photo data, all of which are termed
intact data. This intact data was obtained from two specimens,
namely a BRC beam and an SRC beam, to obtain crack patterns and
tensile stresses with different reinforcement materials. The behaviors




of the crack pattern and the stress zone from the two beams can be
used as basis for further research.

Data source location University of Muhammadiyah Jember, Jember, 68121, Indonesia, and
University of Brawijaya, Malang 65145, Indonesia

Data accessibility Data with the article, raw data can be found in Table 1, Table 2, Table
3, http://bit.ly/351FPqU, http://bit.ly/2MBgas9,
http://bit.ly/2F17w8F, http://bit.ly/2rDPeal, http://bit.ly/2Q41hc1,
http://bit.ly/2MTh22j, http://bit.ly/2ZvZWMU, http://bit.ly/2u2K2xR,
http://bit.ly/2ZybLCd, and http://bit.ly/2Q7j2Wp

Related research article Enhancing bamboo reinforcement using a hose-clamp to increase
bond-stress and slip resistance.
https://doi.org/10.1016/].jobe.2019.100896 [1]

Value of the Data

This data contains a program that can be used as a reference in analyzing and calculating
stresses of the BRC beam and SRC beam by triangular element discretizing.

e This data is useful for researchers in developing bamboo reinforced concrete structures,
especially for simple construction in areas of abundant bamboo.

e Data can be used for further insight and development, especially stress analysis, capacity, and
behavior of bamboo reinforced concrete beams with strengthening reinforcement.

e The added value of this data is in the programming language; Fortran PowerStation 4.0 can
now be used generally in further research to analyze the displacement and stress of two-
dimensional plane-stress elements.

Data

The discretization image data of the BRC beam and SRC beam with triangular elements is shown
in Fig. 1 and Fig. 2. The reduction data of the stiffness of the BRC beam and the SRC beam after the
initial crack occurs up until the beam collapses is shown in Table 1 and Table 2. The input data for
the Fortran PowerStation 4.0 program for the BRC beam is shown in the following link:
http://bit.ly/351FPqU, and the input data for the SRC beam is shown in the link:
http://bit.ly/2MBqas9. The programming language data for the Fortran PowerStation 4.0 program
with the discretization of triangular elements is shown in the link: http://bit.ly/2F17w8F.

The data of the load-displacement relationship of the BRC beam and SRC beam from experiments
and FEM analyses is shown in Table 3, while the image data of the load-displacement relationship
diagrams from experiments and FEM analyses is shown in Fig. 3. The displacement contours data in
the X-direction and Y-direction of the Surfer program for the BRC beam is shown in Fig. 8 and Fig. 9,
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and the displacement contour data in the X-direction and Y-direction from the Surfer program for
the SRC beam is shown in Fig. 12 and Fig. 13.

The table data of stress on the X-direction, Y-direction, and XY-direction from FEM analysis for
the BRC beam is shown in the following link: http://bit.ly/2rDPeal, and the stress contour image data
from the Surfer program is shown in Fig. 4, Fig. 6, and Fig. 7. The table data of stress on the
X-direction, Y-direction, and XY-direction from FEM analysis for the SRC beam is shown in the
following link: http://bit.ly/2Q4Ihc1, while the stress contour image data from the Surfer program is
shown in Fig. 5, Fig. 10, and Fig. 11. Photographs of crack pattern data and tensile stress contour
data for the analysis of the compatibility of the zone are shown in Fig. 4 and Fig. 5.
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Fig. 1. The discretization of the BRC beam using the triangle element [1]
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Fig. 2. The discretization of the SRC beam using the triangle element
Table 1
The reduction data of the stiffness of the BRC beam after initial cracking occurs up until the ultimate
load [2]
Layer Modulus of elasticity (E) of the BRC beam
number
Elastic . . .
L Plastic conditions with gradual loads
condition
0-85kN 9kN 11kN 15 kN 17 kN 21 kN 23 kN 25 kN 27 kN 29 kN 33kN
4™ mesh Iayer 268512,89 161107,73 161107,73 161107,73 161107,73 161107,73 161107,73 161107,73 120830,80 112775,41 85924,12
3" mesh layer 268512,89 161107,73 161107,73 161107,73 161107,73 161107,73 161107,73 120830,80 107405,16 93979,51 75183,61
2" mesh layer ~ 247451,73 13884532 115704,43 11570443 11570443 10413399 10413399 10413399 6942266 6942266 5553813
1% mesh layer 268512,89 134256,45 118145,67 83239,00 67128,22 51017,45 51017,45 37591,80 32221,55 26851,29 13291,39
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Table 2
The reduction data of the stiffness of the SRC beam after initial cracking occurs up until the ultimate

load [2]

Layer Modulus of elasticity (E) of the SRC beam
number

(I:Eclﬁit:g on Plastic conditions with gradual loads

0-9kN 10kN 11kN 12kN 13kN 15 kN 17 kN 19 kN 21 kN 23kN 24 kN
4™ mesh layer 268512,89 268512,89 201384,67 201384,67 201384,67 201384,67 201384,67 187959,02 187959,02 134256,45 114117,98
3" mesh layer 268512,89 268512,89 201384,67 201384,67 187959,02 187959,02 187959,02 174533,38 174533,38 134256,45 114117,98
2" mesh layer 407825,73 432093,18 324069,88 324069,88 302465,22 302465,22 280860,56 280860,56 259255,91 216046,59 183639,60
1% mesh layer 268512,89 268512,89 201384,67 201384,67 187959,02 187959,02 174533,38 161107,73 147682,09 134256,45 120830,80
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Fig. 3. The load-displacement relationship of the BRC and SRC beams with experiment and FEM

ﬁ:

S

o

G )
(.

r

A JL{“I
i

The maximum tensile stress zone
becomes the crack zone of the BRC beam
%P %P

X ; )I' =
10 20 30 40 50 60 70 80
I - aximum compressive stress

- = maximum tensile stress
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Table 3
The data of load and displacement of BRC beams and SRC beams

The data of load and displacement of BRC beams and SRC beams

Experiment—-BRC Beam

Experiment-SRC Beam

FEM-BRC Beam

FEM-SRC Beam

Load Displacement Load Displacement Load Displacement Load Displacement
(kN) (mm) (kN) (mm) (kN) (mm) (kN) (mm)
0,00 0,00 0,00 0,00 0,00 -0,00 0,00 0,00
0,50 -0,07 1,00 -0,01 0,50 -0,07 1,00 -0,11
1,00 -0,17 2,00 -0,02 1,00 -0,12 2,00 -0,20
1,50 -0,28 4,00 -0,10 1,50 -0,16 3,00 -0,29
2,00 -0,38 5,00 -0,15 2,00 -0,21 4,00 -0,39
2,50 -0,51 6,00 -0,19 2,50 -0,26 5,00 -0,48
3,00 -0,65 7,00 -0,26 3,00 -0,31 6,00 -0,57
3,50 -0,86 8,00 -0,35 3,50 -0,36 7,00 -0,66
4,00 -1,02 9,00 -0,44 4,00 -0,41 9,00 -0,85
4,50 -1,12 10,00 -0,60 4,50 -0,45 10,00 -0,94
5,00 -1,22 11,00 -0,79 5,00 -0,50 11,00 -1,37
5,50 -1,33 12,00 -0,93 5,50 -0,55 12,00 -1,49
6,00 -1,44 13,00 -1,08 6,00 -0,60 13,00 -1,69
6,50 -1,52 14,00 -1,31 6,50 -0,65 15,00 -1,94
7,00 -1,61 15,00 -1,59 7,00 -0,70 17,00 -2,25
9,00 -2,05 16,00 -1,77 9,00 -1,55 19,00 -2,69
11,00 -2,59 17,00 -1,91 11,00 -2,24 21,00 -3,05
13,00 -3,20 18,00 -2,08 13,00 -2,74 23,00 -4,26
15,00 -3,93 19,00 -2,26 15,00 -3,29 24,00 -5,16
17,00 -4,59 20,00 -2,48 17,00 -3,92 24,00 -6,35
19,00 -5,39 21,00 -2,78 19,00 -4,71 24,00 -8,09
21,00 -6,13 22,00 -3,31 21,00 -5,28 24,00 -11,12
23,00 -6,93 23,00 -5,36 23,00 -6,24
25,00 -7,81 24,00 -6,33 25,00 -7,45
27,00 -8,81 23,50 -9,33 27,00 -8,43
29,00 -9,83 23,00 -15,54 29,00 -10,25
31,00 -11,01 22,50 -15,56 31,00 -12,32
33,00 -12,34 0,00 -15,56 33,00 -16,39
l"-’ %P
The maximum tensile stress zone
becomes the crack zone of the SRC beam
%P %P
Y 1 L 1 1
10 il
s/ de 7 =
X o
10 20 30 40 50 60 70 80 90 100

- = maximum tensile stress
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Fig. 5. The data validation of crack pattern with tensile stress contours of the SRC beam
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Experimental Design, Materials, and Methods

Data validation between laboratory data and numerical analysis is carried out through a series of
activities, namely beam flexural testing in the laboratory, numerical analysis with finite element
method (FEM), program simulation with Fortran PowerStation 4.0, and simulation with the Surfer
program. Activities in the laboratory are flexural tests of the BRC beam and the SRC beam to obtain
data on crack patterns, collapse patterns, and ultimate loads. The test settings for the BRC beam and
the SRC beam are shown in Fig. 15. The geometry and details of the reinforcement of BRC beams
and SRC beams are shown in Fig. 14.

The constitutive relationship analysis of the finite element method employs plane-stress theory.
The triangle element is used to model the plane-stress element with two main displacement
directions at each nodal point, so that the element has six degrees of freedom. The discretization of
the beam plane using the triangular element is shown in Fig. 1 and Fig. 2. Modulus of elasticity (E) for
each layer is calculated according to material conditions. Layers consisting of concrete and bamboo
reinforcement are calculated using Eq. (1) [1], and for layers consisting of concrete and steel using
Eq. (2) [3]. The solution to the plane-stress problem in the BRC beam and SRC beam is based on the
stress-strain relationship as shown in Eq. (3) [1]. The main stresses on the BRC beam and SRC beam
are calculated using Eq. (4) [1].

E, =E,V,+EV, w

E.=EV,+E.V, (2)
o, 1 v 0 |lg
o, = E v 1 0 &, (3)
L+v?) 1-v
Txy 00 T 7xy
o,+0 o,—0 ) (4)
O, = X2 > \/( X2 yJ TTy = Omx

The steps for compiling the Fortran PowerStation 4.0 program data to get the beam tensile stress
contour data are summarized as follows:

Step 1: Discretization of the plane of the BRC beam and the SRC beam with the discretization of the
triangular element, as shown in Fig. 1 and Fig. 2.

Step 2: Numbering of the triangular elements and the nodal points, as shown in Fig. 1 and Fig. 2.



Step 3: Collection and calculation of the geometry data and the beam material data, such as
modulus of elasticity of materials (E), Poisson ratio (v), etc.

Step 4: Writing the programming language for the Fortran PowerStation 4.0 program for the
triangular element, as shown in the following link: http://bit.ly/2F17w8F.

Step 5: Opening the Fortran PowerStation 4.0 program. As an example, the front view in the Fortran
PowerStation 4.0 program is shown in the following link: http://bit.ly/2MTh22j.

Step 6: Writing programming language data (Step 4) in the Fortran PowerStation 4.0 program. As an
example, a display of programming language is shown in the following link:
http://bit.ly/2ZvZWMU.

Step 7: The Input DATA.DAT of the BRC beam and SRC beam in the Fortran PowerStation 4.0
program. The input data is shown in the following links: http://bit.ly/351FPqU and
http://bit.ly/2MBgas9. An example of the input data display is shown in the following link:
http://bit.ly/2u2K2xR.

Step 8: Running and processing the program analysis until there are no warnings and errors. If there
are warnings and errors, check and correct the program data and input data.

Step 9: Downloading stress data X-direction, Y-direction, and XY-direction. Stress data is shown in
the following link: http://bit.ly/2rDPeal for the BRC beam stress, and http://bit.ly/2Q41hcl
for the SRC beam stress. For example, the display of stress data from the Fortran
PowerStation 4.0 program is shown in the following link: http://bit.ly/2ZybLCd.

Step 10: Downloading displacement data X-direction and Y-direction. The displacement data for the
BRC beam and SRC beam is shown in Table 3. An example of the displacement data display
from the Fortran PowerStation 4.0 program is shown in the following link:
http://bit.ly/2Q7j2Wp.

Step 11: Inputting stress data and displacement data on the Surfer program, running the program,
and obtaining stress contour images data and displacement. Image data of stress contours
and displacement are shown in Figs. 4-13.

Step 12: Validation of drawing data for tensile stress contours (X-direction stress) with beam crack
patterns from laboratory tests.

Step 13: Obtaining crack zone image data and tensile stress zone contour data. Image data of crack
zones and contour zones of tensile stress are shown in Fig. 4 and Fig. 5.
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Fig. 14. Detail and geometry of the bamboo reinforced concrete beam [1,4]
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Fig. 15. Flexural test settings for the four-point flexural test method [1,4,5,6]

List of symbols

Modulus of elasticity

The equivalent elasticity modulus of BRC beam or SRC beam
Modulus of elasticity of bamboo reinforcement

Modulus of elasticity of concrete

Modulus of elasticity of steel reinforcement

The relative volume of bamboo reinforcement in the calculated layer
The relative volume of concrete in the calculated layer

The relative volume of steel reinforcement in the calculated layer
Stress of X-direction

Stress of Y-direction

Main stress

Shear stress of XY-direction

Poisson's ratio

Strain of X-direction

Strain of Y-direction

Shear strain of XY-direction
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Abstract

Numerical verification is done to control the compatibility of the BRC beam crack pattern with the
stress contour at the ultimate load. The numerical method used is the finite element method (FEM).
Ultimate load data and beam crack pattern data are taken from the BRC beam testing in the
laboratory. The beam tensile stress data were obtained from FEM analysis using the Fortran
PowerStation 4.0 program by inputting ultimate load data from the beam test. Material data
entered is elasticity modulus (E) and Poisson ratio (v). Bamboo reinforcement and concrete are
considered to have the same displacement with the different elasticity modulus (E), so they
experience different stresses. The triangle element is used to model the plane-stress element with
two directions of displacement at each nodal point so that each element has six degrees of freedom.
The BRC beam tensile stress data from the Fortran PowerStation 4.0 program is processed into a
tensile stress data table and becomes the Surfer program data for mapping stress contour images.
Crack pattern data from beam testing in the laboratory is processed into crack zone pattern photo
data. The stress contour data from the Surfer program is processed into image data of the tensile
stress zone. The Fortran PowerStation 4.0 programming language data in this article can be used for
further research with the discretization of triangular elements in other cases. This article consists of
a data table, a picture of a crack pattern zone, a drawing of tensile stress zones, and photo
documentation. The data is related to "Enhancing bamboo reinforcement using a hose-clamp to
increase bond-stress and slip resistance" [1] and “Experimental data from strengthening bamboo
reinforcement using adhesives and hose-clamps” [2].

Keywords

numerical validation, finite element method, tensile stress zone, crack zone, bamboo reinforced
concrete
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Specifications Table

Subject

Engineering

Specific subject area

Civil and Structural Engineering

Type of data

Table, image, program

How data were acquired

The crack pattern data were obtained from the beam flexural test (Fig.
15). The stress contour data obtained from FEM analysis using the
Fortran PowerStation 4.0 program and Surfer program. Crack pattern
data from the beam flexural test is processed and analyzed into crack
zone image data. Stress data from FEM analysis is processed into
stress table data and becomes input data of the Surfer program. Data
from the Surfer program is processed into stress zone image data.
Then, all data is processed, compared, and analyzed into table data,
cracks pattern zone image data, tensile stress zone image data, and
photo data.

Data format

Raw and analyzed

Parameters for data
collection

Crack pattern data and maximum tensile stress data are two very
related data. Where cracks will occur at the maximum tensile stress
position. The initial cracks until the collapsed beams are obtained
through observation with a crack detector with a gradual load. Crack
pattern zone data from the beam test in the laboratory needs to be
validated by other methods to determine suitability with the stresses
that occur. Stresses data and stress zone images data are obtained
through FEM analysis using the Fortran PowerStation 4.0 program and
the Surfer program. The Fortran PowerStation 4.0 programming
language can be used for further research.

Description of data
collection

The crack pattern data was collected through-beam testing in the
laboratory. Initial crack and subsequent crack data until the beam
collapses are obtained through observation in stages according to the
beam loading stage. The crack detector is used to observe cracks that
occur. Each crack is numbered and draws as the crack line. Then the
crack data is processed and the documentation is taken, and it is then
called the crack zone image data. Tensile stress zone data were
obtained from two analyzes namely through FEM analysis using the
Fortran PowerStation 4.0 program and the Surfer program. FEM
analysis with the Fortran PowerStation 4.0 program was obtained
direction stresses of X, Y, and Z. The X directional stress is tensile
stress that causes cracks. Then the X direction stress data is
transferred to the Surfer program and obtained the stress zone
contour image data. Then the crack pattern data and the stress zone
contour image data are compared and analyzed into table data, image
data, program data, and photo data which are then called intact data.
This intact data was obtained from two specimens namely BRC beam
and SRC beam to obtain crack patterns and tensile stresses with
different reinforcement material. The behavior of the crack pattern




and the stress zone from the two beams can be used as a basis for
further research.

Data source location

University of Muhammadiyah Jember, Jember, 68121, Indonesia, and
University of Brawijaya, Malang 65145, Indonesia

Data accessibility

Data with the article, raw data can be found in Table 1, Table 2, Table
3, http://bit.ly/351FPqU, http://bit.ly/2MBgas9,
http://bit.ly/2F17w8F, http://bit.ly/2rDPeal, http://bit.ly/2Q4lhc1,
http://bit.ly/2MTh22j, http://bit.ly/2ZvZWMU, http://bit.ly/2u2K2xR,
http://bit.ly/2ZybLCd, and http://bit.ly/2Q7j2Wp

Related research article

Enhancing bamboo reinforcement using a hose-clamp to increase
bond-stress and slip resistance.
https://doi.org/10.1016/j.jobe.2019.100896 [1]

Experimental data from strengthening bamboo reinforcement using
adhesives and hose-clamps.
https://doi.org/10.1016/j.dib.2019.104827 [2]

Value of the Data

The data can be used as a reference to develop bamboo reinforced concrete, especially for
simple house construction. Fortran PowerStation 4.0 program data can be used to analyze the
stresses of plane-stress elements in further research.

This data contains a program that can be used as a reference in analyzing and calculating of

stresses of the BRC beam and SRC beam by triangular element discretizing.

e This data is useful for researchers to develop bamboo reinforced concrete structures,

especially for simple construction in areas of many bamboos.

e Data can be used for further insight and development, especially stress analysis, capacity, and

behavior of bamboo reinforced concrete beams with strengthening reinforcement.

e The added value of this data is the programming language Fortran PowerStation 4.0 can be

used generally in further research to analyze the displacement and stress of two-dimensional

plane-stress elements.

Data

The discretization image data of the BRC beam and SRC beam with triangular elements are shown
in Fig. 1 and Fig. 2. The reduction data of the stiffness of the BRC beam and the SRC beam after the
initial crack occurs until the beam collapses is shown in Table 1 and Table 2. The input data for the

Fortran PowerStation 4.0 program for the BRC beam is shown in the following link:
http://bit.ly/351FPqU, whereas the input data for the SRC beam is shown in the link:
http://bit.ly/2MBgas9. The programming language data for the Fortran PowerStation 4.0 program
with the discretization of triangular elements are shown in the following link: http://bit.ly/2F17w8F.
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The data of the load-displacement relationship of the BRC beam and SRC beam from experiments
and FEM analyses are shown in Table 3. While the image data of the load-displacement relationship
diagrams from experiments and FEM analyses are shown in Fig. 3. The displacement contours data in
the X-direction and Y-direction of the Surfer program for the BRC beam are shown in Fig. 8 and Fig.
9. While the displacement contour data in the X-direction and Y-direction from the Surfer program
for the SRC beam are shown in Fig. 12 and Fig. 13.

The table data of stress on the X-direction, Y-direction, and XY-direction from FEM analysis for
the BRC beam are shown in the following link: http://bit.ly/2rDPeal and the stress contour image
data from the Surfer program is shown in Fig. 4, Fig. 6, and Fig. 7. Whereas the table data of stress
on the X-direction, Y-direction, and XY-direction from FEM analysis for the SRC beam are shown in
the following link: http://bit.ly/2Q4lhcl, while the stress contour image data from the Surfer
program is shown in Fig. 5, Fig. 10, and Fig. 11. Photograph of crack pattern data and tensile stress
contour data for the analysis of the compatibility of the zone are shown in Fig. 4 and Fig. 5.
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Fig. 1. The discretization of the BRC beam using the triangle element [1]
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Fig. 2. The discretization of the SRC beam using the triangle element
Table 1

The reduction data of the stiffness of the BRC beam after initial cracking occurs until the ultimate
load [3]

Layer Modulus of elasticity (E) of the BRC beam
number

Elastic . . .

- Plastic conditions with gradual loads

condition

0-85kN 9kN 11kN 15kN 17kN 21 kN 23 kN 25 kN 27 kN 29kN 33kN
4™ mesh layer 268512,89 161107,73 161107,73 161107,73 161107,73 161107,73 161107,73 161107,73 120830,80 112775,41 85924,12
3" mesh layer 268512,89 161107,73 161107,73 161107,73 161107,73 161107,73 161107,73 120830,80 107405,16 93979,51 75183,61
2" mesh layer 247451,73 138845,32 115704,43 115704,43 115704,43 104133,99 104133,99 104133,99 69422,66 69422,66 55538,13

1% mesh layer 268512,89 134256,45 118145,67 83239,00 67128,22 51017,45 51017,45 37591,80 32221,55 26851,29 13291,39



http://bit.ly/2rDPeaI
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Table 2
The reduction data of the stiffness of the SRC beam after initial cracking occurs until the ultimate

load [3]

Layer Modulus of elasticity (E) of the SRC beam
number

(I:Eclﬁit:g on Plastic conditions with gradual loads

0-9kN 10kN 11kN 12kN 13kN 15 kN 17 kN 19 kN 21 kN 23kN 24 kN
4™ mesh layer 268512,89 268512,89 201384,67 201384,67 201384,67 201384,67 201384,67 187959,02 187959,02 134256,45 114117,98
3" mesh layer 268512,89 268512,89 201384,67 201384,67 187959,02 187959,02 187959,02 174533,38 174533,38 134256,45 114117,98
2" mesh layer 407825,73 432093,18 324069,88 324069,88 302465,22 302465,22 280860,56 280860,56 259255,91 216046,59 183639,60
1% mesh layer 268512,89 268512,89 201384,67 201384,67 187959,02 187959,02 174533,38 161107,73 147682,09 134256,45 120830,80
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Fig. 3. The load- displacement relationship of BRC beam and SRC beam with Experiment and FEM
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Fig. 4. The data validation of crack pattern with tensile stress contours of the BRC beam



Table 3
The data of load and displacement of BRC beams and SRC beams

The data of load and displacement of BRC beams and SRC beams

Experiment — BRC Beam

Experiment — SRC Beam

FEM — BRC Beam

FEM — SRC Beam

Load Displacement Load Displacement Load Displacement Load Displacement
(kN) (mm) (kN) (mm) (kN) (mm) (kN) (mm)
0,00 0,00 0,00 0,00 0,00 -0,00 0,00 0,00
0,50 -0,07 1,00 -0,01 0,50 -0,07 1,00 -0,11
1,00 -0,17 2,00 -0,02 1,00 -0,12 2,00 -0,20
1,50 -0,28 4,00 -0,10 1,50 -0,16 3,00 -0,29
2,00 -0,38 5,00 -0,15 2,00 -0,21 4,00 -0,39
2,50 -0,51 6,00 -0,19 2,50 -0,26 5,00 -0,48
3,00 -0,65 7,00 -0,26 3,00 -0,31 6,00 -0,57
3,50 -0,86 8,00 -0,35 3,50 -0,36 7,00 -0,66
4,00 -1,02 9,00 -0,44 4,00 -0,41 9,00 -0,85
4,50 -1,12 10,00 -0,60 4,50 -0,45 10,00 -0,94
5,00 -1,22 11,00 -0,79 5,00 -0,50 11,00 -1,37
5,50 -1,33 12,00 -0,93 5,50 -0,55 12,00 -1,49
6,00 -1,44 13,00 -1,08 6,00 -0,60 13,00 -1,69
6,50 -1,52 14,00 -1,31 6,50 -0,65 15,00 -1,94
7,00 -1,61 15,00 -1,59 7,00 -0,70 17,00 -2,25
9,00 -2,05 16,00 -1,77 9,00 -1,55 19,00 -2,69
11,00 -2,59 17,00 -1,91 11,00 -2,24 21,00 -3,05
13,00 -3,20 18,00 -2,08 13,00 -2,74 23,00 -4,26
15,00 -3,93 19,00 -2,26 15,00 -3,29 24,00 -5,16
17,00 -4,59 20,00 -2,48 17,00 -3,92 24,00 -6,35
19,00 -5,39 21,00 -2,78 19,00 -4,71 24,00 -8,09
21,00 -6,13 22,00 -3,31 21,00 -5,28 24,00 -11,12
23,00 -6,93 23,00 -5,36 23,00 -6,24
25,00 -7,81 24,00 -6,33 25,00 -7,45
27,00 -8,81 23,50 -9,33 27,00 -8,43
29,00 -9,83 23,00 -15,54 29,00 -10,25
31,00 -11,01 22,50 -15,56 31,00 -12,32
33,00 -12,34 0,00 -15,56 33,00 -16,39
l"-’ %P
The maximum tensile stress zone
becomes the crack zone of the SRC beam
%P %P
Y 1 L 1 1
10 il
s/ de 7 =
X o
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- = maximum tensile stress
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Fig. 5. The data validation of crack pattern with tensile stress contours of the SRC beam
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Experimental Design, Materials, and Methods

Data validation between laboratory data and numerical analysis is carried out through a series of
activities namely beam flexural testing in the laboratory, numerical analysis with finite element
method (FEM), program simulation with Fortran PowerStation 4.0, and simulation with the Surfer
program. Activities in the laboratory are flexural tests of the BRC beam and the SRC beam to obtain
data on crack patterns, collapse patterns, and ultimate loads. The test settings for the BRC beam and
the SRC beam are shown in Fig. 15. The geometry and details of the reinforcement of BRC beams
and SRC beams are shown in Fig. 14.

The constitutive relationship analysis of the finite element method that is using plane-stress
theory. The triangle element is used to model the plane-stress element with two main displacement
directions at each nodal point so that the element has six degrees of freedom. The discretization of
the beam plane using the triangular element shown in Fig. 1 and Fig. 2. Modulus of elasticity (E), for
each layer, is calculated according to material conditions. Layers consisting of concrete and bamboo
reinforcement are calculated using Eq. (1) [1], and for layers consisting of concrete and steel using
Eq. (2) [4]. The solution to the plane-stress problem in the BRC beam and SRC beam is based on the
stress-strain relationship as shown in Eq. (3) [1]. As for the main stresses on the BRC beam and SRC
beam calculated using Eq. (4) [1].

E, =E,V,+EV, w

E,=E.V,+E.V, (2)
o, E 1 v 0 ||g 3)
3
= 1 0
I | M Rt
Ty 0 0 —/— |7y
2
o, +0, o,—0, 2 ) (4)
0, = ;& > +7,, =Omx

The steps for compiling the Fortran PowerStation 4.0 program data to get the beam tensile stress
contour data are summarized as follows:

Step 1: Discretization of the plane of the BRC beam and the SRC beam with the discretization of the
triangular element as shown in Fig. 1 and Fig. 2.

Step 2: The triangular element numbering and the nodal point numbering as shown in Fig. 1 and Fig.
2.



Step 3: Collection and calculation of the geometry data and the beam material data such as modulus
of elasticity of materials (E), Poisson ratio (v), etc.

Step 4: The writing of the programming language of the Fortran PowerStation 4.0 program for the
triangular element as shown in the following link: http://bit.ly/2F17w8F.

Step 5: Open the Fortran PowerStation 4.0 program. As an example, the front view in the Fortran
PowerStation 4.0 program is shown in the following link: http://bit.ly/2MTh22j.

Step 6: The writing programming language data (Step 4) in the Fortran PowerStation 4.0 program. As
an example, the display of programming language is shown in the following link:
http://bit.ly/2ZvZWMU.

Step 7: The Input DATA.DAT of the BRC beam and SRC beam in the Fortran PowerStation 4.0
program. The input data is shown in the following link: http://bit.ly/351FPqU, and
http://bit.ly/2MBgas9. The example the display of input data is shown in the following link:
http://bit.ly/2u2K2xR.

Step 8: Run and process the program analysis until there are no warnings and errors. If there are
warnings and errors, check and correct the program data and input data.

Step 9: The download of stress data X-direction, Y-direction, and XY-direction. Stress data is shown in
the following link: http://bit.ly/2rDPeal for the BRC beam stress and http://bit.ly/2Q4lhc1 for
the SRC beam stress. For example, the display of stress data from the Fortran PowerStation
4.0 program is shown in the following link: http://bit.ly/2ZybLCd.

Step 10: The download of displacement data X-direction and Y-direction. The displacement data for
the BRC beam and SRC beam is shown in Table 3. An example of the displacement data
display from the Fortran PowerStation 4.0 program is shown in the following link:
http://bit.ly/2Q7j2Wp.

Step 11: Stress data input and displacement data on the Surfer program, run the program, and the
obtained of stress contour images data and displacement. Image data of stress contours and
displacement are shown in Figs. 4-13.

Step 12: Validation of drawing data for tensile stress contours (X-direction stress) with beam crack
patterns from laboratory tests.

Step 13: Obtained of crack zone image data and tensile stress zone contour data. Image data of crack
zones and contour zones of tensile stress are shown in Fig. 4 and Fig. 5.
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Fig. 14. Detail and geometry of the bamboo reinforced concrete beam [1,2]
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Fig. 15. Flexural test settings for the four-point flexural test method [1,2,5,6]

List of symbols

E Modulus of elasticity
E, The equivalent elasticity modulus of BRC beam or SRC beam
E, Modulus of elasticity of bamboo reinforcement
E. Modulus of elasticity of concrete
E; Modulus of elasticity of steel reinforcement
V, The relative volume of bamboo reinforcement in the calculated layer
V, The relative volume of concrete in the calculated layer
V The relative volume of steel reinforcement in the calculated layer
o, Stress of X-direction
o, Stress of Y-direction
(%) Main stress
Tyy Shear stress of XY-direction
v Poisson's ratio
£, Strain of X-direction
g Strain of Y-direction
Yy Shear strain of XY-direction
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Article Title

Numerical validation data of tensile stress zones and crack zones in bamboo reinforced concrete
beams using the Fortran PowerStation 4.0 program

Abstract
| Numerical verification is dene-carried out in order to control the compatibility of the BRC beam crack
pattern with the stress contour at the ultimate load. The numerical method used is the finite
element method (FEM). Ultimate load data and beam crack pattern data are taken from the-BRC

beam testing in the laboratory. The beam tensile stress data were-was obtained\ from FEM analysis Comment [PJ1]: ‘Data’ is, strictly
using the Fortran PowerStation 4.0 program by inputting ultimate load data from the beam test. speaking, a plural noun (from the
Material data entered is the elasticity modulus (E) and Poisson ratio (v). Bamboo reinforcement and STgIIEL ikini ), [, [ ot

i K K . o usage, ‘data’ has become much more
concrete are considered to have the same displacement with the-a different elasticity modulus (E), commonly used as a singular noun.
so they experience different stresses. The triangle element is used-employed to model the plane- You have it both ways in this

document, but I’ve conformed it to
\singular.

stress element-with two directions of displacement at each nodal point, so that each element has six
degrees of freedom. The BRC beam tensile stress data from the Fortran PowerStation 4.0 program is
processed into a tensile stress data table and becomes the Surfer program data for mapping stress
contour images. Crack pattern data from laboratory beam testing in-the-laberatery-is processed into
crack zone pattern photo data. The stress contour data from the Surfer program is processed into
image data of the tensile stress zone. The Fortran PowerStation 4.0 programming language data in
this article can be used for further research with the discretization of triangular elements in other
cases. This article consists of a data table, a picture of a crack pattern zone, a drawing of tensile
stress zones, and photo documentation. The data is related to "Enhancing bamboo reinforcement
using a hose-clamp to increase bond-stress and slip resistance" [1].

Keywords

numerical validation, finite element method, tensile stress zone, crack zone, bamboo reinforced
concrete

Specifications Table

| Subject Engineering.
| Specific subject area Civil and sStructural eEngineering.
| Type of data Table, image, program.

How data were acquired | The crack pattern data were-was obtained from the beam flexural test
(Fig. 15). The stress contour data was obtained from FEM analysis,
using the Fortran PowerStation 4.0 pregram—and Surfer programs.
Crack pattern data from the beam flexural test is processed and
analyzed into crack zone image data. Stress data from FEM analysis is



http://ees.elsevier.com/dib/viewRCResults.aspx?pdf=1&docID=21260&rev=1&fileID=250664&msid={CE2DC0CE-7035-4AB7-99A2-71DB2E0F5D91}

processed into stress table data and becomes the input data ef-for the
Surfer program. Data from the Surfer program is processed into stress
zone image data. Then, all data is processed, compared, and analyzed
into table data, cracks pattern zone image data, tensile stress zone
image data, and photo data.

Data format

Raw and analyzed.

Parameters for data
collection

Crack pattern data and maximum tensile stress data are two very
highly related data, in which—Athere cracks will occur at the maximum
tensile stress position. The initial cracks until the collapsed beams are
obtained through observation with a crack detector with—under a
gradually increasing load. Crack pattern zone data from the laboratory
beam test inthe-laberatery-needs to be validated by other methods
to determine suitabiity—compatibility with the-stresses that occur.
Stresses data and stress zone images data are obtained through FEM
analysis using the Fortran PowerStation 4.0 pregram-and the Surfer
programs. The Fortran PowerStation 4.0 programming language can
be used for further research.

Description of data
collection

The crack pattern data was collected through_-beam testing in the
laboratory. Initial crack and subsequent crack data wnti-up to the
beam collapsinges are obtained through observation in stages,
according to the beam loading stage. The crack detector is used to
observe cracks-that-eeeur. Each crack is numbered and drawns as the
crack line. Then the crack data is processed and the-documentation is
taken, and-itis-then—ealledwith results termed the crack zone image
data. Tensile stress zone data were-was obtained from two analyzes
namely-threughsources, FEM analysis using the Fortran PowerStation
4.0 pregram-and the Surfer programs. FEM analysis with the Fortran
PowerStation 4.0 program was obtained for direction stresses of X, Y,
and Z. The X directional stress is tensile stress that causes cracks. Fhen
Tthe X direction stress data is then transferred to the Surfer program
and-to generate ebtained-the stress zone contour image data. Fhen
Tthe crack pattern data and the stress zone contour image data are
compared and analyzed into table data, image data, program data,
and photo data, all of which are then—ealledtermed intact data. This
intact data was obtained from two specimens, namely a BRC beam
and an SRC beam, to obtain crack patterns and tensile stresses with
different reinforcement materials. The behaviors of the crack pattern
and the stress zone from the two beams can be used as a-basis for
further research.

Data source location

University of Muhammadiyah Jember, Jember, 68121, Indonesia, and
University of Brawijaya, Malang 65145, Indonesia

Data accessibility

Data with the article, raw data can be found in Table 1, Table 2, Table
3, http://bit.ly/351FPqU, http://bit.ly/2MBqgas9,
http://bit.ly/2F17wW8F, http://bit.ly/2rDPeal, http://bit.ly/2Q4lhcl,
http://bit.ly/2MTh22j, http://bit.ly/2ZvZWMU, http://bit.ly/2u2K2xR,
http://bit.ly/2ZybLCd, and http://bit.ly/2Q7j2Wp
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Related research article Enhancing bamboo reinforcement using a hose-clamp to increase
bond-stress and slip resistance.
https://doi.org/10.1016/j.jobe.2019.100896 [1]

Value of the Data

e This data contains a program that can be used as a reference in analyzing and calculating ef
stresses of the BRC beam and SRC beam by triangular element discretizing.

e This data is useful for researchers te-in developing bamboo reinforced concrete structures,
especially for simple construction in areas of sany-abundant bamboos.

e Data can be used for further insight and development, especially stress analysis, capacity, and
behavior of bamboo reinforced concrete beams with strengthening reinforcement.

e The added value of this data is in the programming language; Fortran PowerStation 4.0 can
now be used generally in further research to analyze the displacement and stress of two-
dimensional plane-stress elements-n-furtherresearch.

Data

The discretization image data of the BRC beam and SRC beam with triangular elements are-is
shown in Fig. 1 and Fig. 2. The reduction data of the stiffness of the BRC beam and the SRC beam
after the initial crack occurs up until the beam collapses is shown in Table 1 and Table 2. The input
data for the Fortran PowerStation 4.0 program for the BRC beam is shown in the following link:
http://bit.ly/351FPqU, whereas—and the input data for the SRC beam is shown in the link:
http://bit.ly/2MBqas9. The programming language data for the Fortran PowerStation 4.0 program
with the discretization of triangular elements are—is shown in the felewing—link:
http://bit.ly/2F17w8F.

The data of the load-displacement relationship of the BRC beam and SRC beam from experiments
and FEM analyses are—is shown in Table 3, w—While the image data of the load-displacement
relationship diagrams from experiments and FEM analyses are-is shown in Fig. 3. The displacement
contours data in the X-direction and Y-direction of the Surfer program for the BRC beam are-is
shown in Fig. 8 and Fig. 9,- While-and the displacement contour data in the X-direction and Y-
direction from the Surfer program for the SRC beam are-is shown in Fig. 12 and Fig. 13.

The table data of stress on the X-direction, Y-direction, and XY-direction from FEM analysis for
the BRC beam are-is shown in the following link: http://bit.ly/2rDPeal, and the stress contour image
data from the Surfer program is shown in Fig. 4, Fig. 6, and Fig. 7. Whereas-Tthe table data of stress
on the
X-direction, Y-direction, and XY-direction from FEM analysis for the SRC beam are-is shown in the
following link: http://bit.ly/2Q4lhc1, while the stress contour image data from the Surfer program is
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shown in Fig. 5, Fig. 10, and Fig. 11. Photographs of crack pattern data and tensile stress contour

data for the analysis of the compatibility of the zone are shown in Fig. 4 and Fig. 5.
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Fig. 1. The discretization of the BRC beam using the triangle element [1]
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Fig. 2. The discretization of the SRC beam using the triangle element
Table 1
| The reduction data of the stiffness of the BRC beam after initial cracking occurs_up until the ultimate
load [3]
Layer Modulus of elasticity (E) of the BRC beam
number
Elastic . . .
L Plastic conditions with gradual loads
condition
0-85kN 9kN 11kN 15 kN 17kN 21 kN 23kN 25 kN 27kN 29 kN 33 kN
4™ mesh layer 268512,89 161107,73 161107,73 161107,73 161107,73 161107,73 161107,73 161107,73 120830,80 112775,41 85924,12
3™ mesh layer 268512,89 161107,73 161107,73 161107,73 161107,73 161107,73 161107,73 120830,80 107405,16 93979,51 75183,61
2" mesh layer 247451,73 138845,32 115704,43 115704,43 115704,43 104133,99 104133,99 104133,99 69422,66 69422,66 55538,13
1% mesh layer 268512,89 134256,45 118145,67 83239,00 67128,22 51017,45 51017,45 37591,80 32221,55 26851,29 13291,39
Table 2
| The reduction data of the stiffness of the SRC beam after initial cracking occurs up until the ultimate
load [3]
Layer Modulus of elasticity (E) of the SRC beam
number
Elastic } . .
L Plastic conditions with gradual loads
condition
0-9kN 10kN 11kN 12 kN 13kN 15 kN 17kN 19kN 21 kN 23 kN 24 kN

4" mesh layer 268512,89 268512,89 201384,67  201384,67 201384,67 201384,67 201384,67 187959,02 187959,02 134256,45 114117,98



3" mesh layer 268512,89 268512,89 201384,67  201384,67 187959,02 187959,02 187959,02 174533,38 174533,38 134256,45 114117,98

2" mesh layer 407825,73 43209318  324069,88  324069,88 302465,22 30246522 28086056  280860,56 25925591  216046,59 183639,60
1% mesh layer 268512,89 268512,89  201384,67  201384,67 187959,02 187950,02 17453338 161107,73 14768200 13425645 120830,80
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Fig. 4. The data validation of crack pattern with tensile stress contours of the BRC beam

Table 3
The data of load and displacement of BRC beams and SRC beams

The data of load and displacement of BRC beams and SRC beams

Experiment-BRC Beam Experiment-SRC Beam FEM-BRC Beam FEM-SRC Beam
Load Displacement Load Displacement Load Displacement Load Displacement
(kN) (mm) (kN) (mm) (kN) (mm) (kN) (mm)

0,00 0,00 0,00 0,00 0,00 -0,00 0,00 0,00



0,50 -0,07 1,00 -0,01 0,50 -0,07 1,00 -0,11

1,00 -0,17 2,00 -0,02 1,00 -0,12 2,00 -0,20
1,50 -0,28 4,00 -0,10 1,50 -0,16 3,00 -0,29
2,00 -0,38 5,00 -0,15 2,00 -0,21 4,00 -0,39
2,50 -0,51 6,00 -0,19 2,50 -0,26 5,00 -0,48
3,00 -0,65 7,00 -0,26 3,00 -0,31 6,00 -0,57
3,50 -0,86 8,00 -0,35 3,50 -0,36 7,00 -0,66
4,00 -1,02 9,00 -0,44 4,00 -0,41 9,00 -0,85
4,50 -1,12 10,00 -0,60 4,50 -0,45 10,00 -0,94
5,00 -1,22 11,00 -0,79 5,00 -0,50 11,00 -1,37
5,50 -1,33 12,00 -0,93 5,50 -0,55 12,00 -1,49
6,00 -1,44 13,00 -1,08 6,00 -0,60 13,00 -1,69
6,50 -1,52 14,00 -1,31 6,50 -0,65 15,00 -1,94
7,00 -1,61 15,00 -1,59 7,00 -0,70 17,00 -2,25
9,00 -2,05 16,00 -1,77 9,00 -1,55 19,00 -2,69
11,00 -2,59 17,00 -191 11,00 -2,24 21,00 -3,05
13,00 -3,20 18,00 -2,08 13,00 -2,74 23,00 -4,26
15,00 -3,93 19,00 -2,26 15,00 -3,29 24,00 -5,16
17,00 -4,59 20,00 -2,48 17,00 -3,92 24,00 -6,35
19,00 -5,39 21,00 -2,78 19,00 -4,71 24,00 -8,09
21,00 -6,13 22,00 -3,31 21,00 -5,28 24,00 -11,12
23,00 -6,93 23,00 -5,36 23,00 -6,24
25,00 -7,81 24,00 -6,33 25,00 -7,45
27,00 -8,81 23,50 -9,33 27,00 -8,43
29,00 -9,83 23,00 -15,54 29,00 -10,25
31,00 -11,01 22,50 -15,56 31,00 -12,32
33,00 -12,34 0,00 -15,56 33,00 -16,39

lV-P %P

The maximum tensile stress zone
becomes the crack zone of the SRC beam
e %P

10 20 30 40 50 60 70 80 90 100
- = maximum tensile stress

= maximum compressive stress

Fig. 5. The data validation of crack pattern with tensile stress contours of the SRC beam
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Fig. 13. The displacement of Y-direction of SRC beam

Experimental Design, Materials, and Methods

Data validation between laboratory data and numerical analysis is carried out through a series of
activities, namely beam flexural testing in the laboratory, numerical analysis with finite element
method (FEM), program simulation with Fortran PowerStation 4.0, and simulation with the Surfer
program. Activities in the laboratory are flexural tests of the BRC beam and the SRC beam to obtain
data on crack patterns, collapse patterns, and ultimate loads. The test settings for the BRC beam and
the SRC beam are shown in Fig. 15. The geometry and details of the reinforcement of BRC beams
and SRC beams are shown in Fig. 14.

The constitutive relationship analysis of the finite element method thatis—usirgemploys plane-
stress theory. The triangle element is used to model the plane-stress element with two main
displacement directions at each nodal point, so that the element has six degrees of freedom. The
discretization of the beam plane using the triangular element is shown in Fig. 1 and Fig. 2. Modulus
of elasticity (E); for each layer; is calculated according to material conditions. Layers consisting of
concrete and bamboo reinforcement are calculated using Eqg. (1) [1], and for layers consisting of
concrete and steel using Eq. (2) [4]. The solution to the plane-stress problem in the BRC beam and
SRC beam is based on the stress-strain relationship as shown in Eq. (3) [1]. As-fertThe main stresses
on the BRC beam and SRC beam are calculated using Eq. (4) [1].

E,=E\V,+EV, )

E,=E.V.+EV, (2)
o, £ 1 v 0 ||g a)
3
= 1 0
S | N R |
7, 0 0 —=|lry

_®+%+(%-%I : (4)



The steps for compiling the Fortran PowerStation 4.0 program data to get the beam tensile stress
contour data are summarized as follows:

Step 1: Discretization of the plane of the BRC beam and the SRC beam with the discretization of the
triangular element, as shown in Fig. 1 and Fig. 2.

Step 2: Numbering of tFhe triangular elements aumbering-and the nodal points, rumbering-as
shown in Fig. 1 and Fig. 2.

Step 3: Collection and calculation of the geometry data and the beam material data, such as
modulus of elasticity of materials (E), Poisson ratio (v), etc.

Step 4: Fhe-Wwriting ef-the programming language ef-for the Fortran PowerStation 4.0 program for
the triangular element, as shown in the following link: http://bit.ly/2F17w8F.

Step 5: Opening the Fortran PowerStation 4.0 program. As an example, the front view in the Fortran
PowerStation 4.0 program is shown in the following link: http://bit.ly/2MTh22j.

Step 6: Fhe-Wwriting programming language data (Step 4) in the Fortran PowerStation 4.0 program.
As an example, the—a display of programming language is shown in the following link:
http://bit.ly/2ZvZWMU.

Step 7: The_-Input DATA.DAT of the BRC beam and SRC beam in the Fortran PowerStation 4.0
program. The input data is shown in the following links: http://bit.ly/351FPqU; and
http://bit.ly/2MBqas9. Fae-An example_of the display-ef-input data display is shown in the
following link: http://bit.ly/2u2K2xR.

Step 8: Running and processing the program analysis until there are no warnings and errors. If there
are warnings and errors, check and correct the program data and input data.

Step 9: Fhe-Ddownloading-ef stress data X-direction, Y-direction, and XY-direction. Stress data is
shown in the following link: http://bit.ly/2rDPeal for the BRC beam stress, and
http://bit.ly/2Q4lhcl for the SRC beam stress. For example, the display of stress data from
the Fortran PowerStation 4.0 program is shown in the following link: http://bit.ly/2ZybLCd.

Step 10: Fhe-Ddownloading-ef displacement data X-direction and Y-direction. The displacement data
for the BRC beam and SRC beam is shown in Table 3. An example of the displacement data
display from the Fortran PowerStation 4.0 program is shown in the following link:
http://bit.ly/2Q7j2Wp.

Step 11: Inputting sStress data iaput-and displacement data on the Surfer program, running the
program, and the-obtaininged-ef stress contour images data and displacement. Image data
of stress contours and displacement are shown in Figs. 4-13.

Step 12: Validation of drawing data for tensile stress contours (X-direction stress) with beam crack
patterns from laboratory tests.

Step 13: Obtaininged ef-crack zone image data and tensile stress zone contour data. Image data of
crack zones and contour zones of tensile stress are shown in Fig. 4 and Fig. 5.
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Fig. 14. Detail and geometry of the bamboo reinforced concrete beam [1,2]
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Fig. 15. Flexural test settings for the four-point flexural test method [1,2,5,6]

List of symbols

Modulus of elasticity

The equivalent elasticity modulus of BRC beam or SRC beam
Modulus of elasticity of bamboo reinforcement

Modulus of elasticity of concrete

E

E.

Ep

E,

E Modulus of elasticity of steel reinforcement

Vy The relative volume of bamboo reinforcement in the calculated layer
V. The relative volume of concrete in the calculated layer

Vi The relative volume of steel reinforcement in the calculated layer

Oy Stress of X-direction

o, Stress of Y-direction

(7P Main stress




Tyy Shear stress of XY-direction

v Poisson's ratio

£y Strain of X-direction

g Strain of Y-direction

Y, Shear strain of XY-direction
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Answers to comment of Managing Editor and Reviewer

Abstract:
although understandable it is a bit confusing and hard to follow from the first read, it could

have been made more connected and organised. | suggest to re-write.

The abstract has rewritten:

Numerical verification is carried out in order to control the compatibility of the BRC beam crack
pattern with the stress contour at the ultimate load. The numerical method used is the finite element
method (FEM) using the Fortran PowerStation 4.0 program. Material data entered is the elasticity
modulus (E) and Poisson's ratio (v). Ultimate load input data is taken from BRC beam testing in the
laboratory. Bamboo reinforcement and concrete are considered to have the same displacement with a
different elasticity modulus (E), so they experience different stresses. The triangle element is employed
to model the plane-stress with two directions of displacement at each nodal point, so that each element
has six degrees of freedom. The BRC beam tensile stress data from the Fortran PowerStation 4.0
program is processed into a tensile stress data table and becomes the Surfer program input data for
mapping tensile stress zone images. Crack pattern data from laboratory beam testing is processed into
crack zone pattern photo data and then compared to the tensile stress zone images. From the image
data of the tensile stress zones and the crack zones of the BRC beam have compatibility. The Fortran
PowerStation 4.0 programming language data in this article can be used for further research with the
discretization of triangular elements in other cases. This article consists of a data table, a picture of a
crack pattern zone, a drawing of tensile stress zones, and photo documentation. The data is related to
"Enhancing bamboo reinforcement using a hose-clamp to increase bond-stress and slip resistance™ [1]

Modelling concept:
The numerical analysis is 2D and the experiments are 3D. Could the author comment on the
justification of his approach highlighting the advantages and disadvantages more clearly to the

reader.

“Numerical analysis was carried out with 2D and the experiments with 3D as shown in Fig. 15.
Data from 2D numerical analysis obtained data of X-direction stress, Y-direction stress, XY -
direction stress, X-direction deflection, and Y-direction deflection. While the data from the
experiments only obtained data on crack patterns, loads, strain, and deflection. So that the
validation of both focuses on X-direction stress or tensile stress that causes cracking and Y -
direction deflection. The validation of the tensile stress zone and crack patterns zone is shown
in Fig. 4 and Fig. 5 and the validation of deflection are shown in Table 3, Fig. 9, and Fig. 13.
The validation of Y-direction stress, XY -direction stress, and X-direction deflection are not

done because experimental data are not obtained”.

This explanation has been written at the paper in the item "Experimental Design, Materials,

and Methods" in the first paragraph.



Some important data are not shown:
including the E and v values of the bamboo.

“The material data of bamboo, steel, and concrete consists of Modulus of elasticity (E) and
Poisson's ratio (v). The modulus of elasticity of bamboo (Eb) is 17,235.74 MPa with Poisson's
ratio (vb) of 0.25. The modulus of elasticity of concrete (Ec) is 26,299.01 MPa with Poisson's
ratio (vc) of 0.20. The modulus of elasticity of steel (Es) is 207,735.92 MPa with Poisson's
ratio (vs) of 0.3”.

This explanation has been written at the paper in the item "Experimental Design, Materials,

and Methods" in the third paragraph.

Figures 5-15:
These figures do not provide a bar showing the numerical value range corresponding to the
colours. Without this bar it is not clear from the figure the actual value representing the colour.

The image revision has been carried out in the paper

Figure 14:
Add a boundary line to the figure as the text in the figure might be confused with the actual

text of the paper.
The image revision has been carried out in the paper

Managing editor:
The first sentence of the value of the data should also be a bullet point.

“This data is useful for researchers in developing bamboo reinforced concrete structures,

especially for simple construction in areas of abundant bamboo”.

The first sentence has been written at the paper in the item "Value of the Data"
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Abstract

Numerical verification is carried out in order to control the compatibility of the BRC beam crack
pattern with the stress contour at the ultimate load. The numerical method used is the finite
element method (FEM) using the Fortran PowerStation 4.0 program. Material data entered is the
elasticity modulus (E) and Poisson's ratio (v). Ultimate load input data is taken from BRC beam
testing in the laboratory. Bamboo reinforcement and concrete are considered to have the same
displacement with a different elasticity modulus (E), so they experience different stresses. The
triangle element is employed to model the plane-stress with two directions of displacement at each
nodal point, so that each element has six degrees of freedom. The BRC beam tensile stress data from
the Fortran PowerStation 4.0 program is processed into a tensile stress data table and becomes the
Surfer program input data for mapping tensile stress zone images. Crack pattern data from
laboratory beam testing is processed into crack zone pattern photo data and then compared to the
tensile stress zone images. From the image data of the tensile stress zones and the crack zones of
the BRC beam have compatibility. The Fortran PowerStation 4.0 programming language data in this
article can be used for further research with the discretization of triangular elements in other cases.
This article consists of a data table, a picture of a crack pattern zone, a drawing of tensile stress
zones, and photo documentation. The data is related to "Enhancing bamboo reinforcement using a
hose-clamp to increase bond-stress and slip resistance" [1].
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Specifications Table

Subject

Engineering.

Specific subject area

Civil and structural engineering.

Type of data

Table, image, program.

How data were acquired

The crack pattern data was obtained from the beam flexural test (Fig.
15). The stress contour data was obtained from FEM analysis, using
the Fortran PowerStation 4.0 and Surfer programs. Crack pattern data
from the beam flexural test is processed and analyzed into crack zone
image data. Stress data from FEM analysis is processed into stress
table data and becomes the input data for the Surfer program. Data
from the Surfer program is processed into stress zone image data.
Then, all data is processed, compared, and analyzed into table data,
cracks pattern zone image data, tensile stress zone image data, and
photo data.

Data format

Raw and analyzed.

Parameters for data
collection

Crack pattern data and maximum tensile stress data are two highly
related data, in which cracks will occur at the maximum tensile stress
position. The initial cracks until the collapsed beams are obtained
through observation with a crack detector under a gradually
increasing load. Crack pattern zone data from the laboratory beam
test needs to be validated by other methods to determine
compatibility with stresses that occur. Stress data and stress zone
images data are obtained through FEM analysis using the Fortran
PowerStation 4.0 and the Surfer programs. The Fortran PowerStation
4.0 programming language can be used for further research.

Description of data
collection

The crack pattern data was collected through beam testing in the
laboratory. Initial crack and subsequent crack data up to the beam
collapsing are obtained through observation in stages, according to
the beam loading stage. The crack detector is used to observe cracks.
Each crack is numbered and drawn as the crack line. Then the crack
data is processed and documentation taken, with results termed the
crack zone image data. Tensile stress zone data was obtained from
two sources, FEM analysis using the Fortran PowerStation 4.0 and the
Surfer programs. FEM analysis with the Fortran PowerStation 4.0
program was obtained for direction stresses of X, Y, and Z. The X
directional stress is tensile stress that causes cracks. The X direction
stress data is then transferred to the Surfer program to generate the
stress zone contour image data. The crack pattern data and the stress
zone contour image data are compared and analyzed into table data,
image data, program data, and photo data, all of which are termed
intact data. This intact data was obtained from two specimens,
namely a BRC beam and an SRC beam, to obtain crack patterns and
tensile stresses with different reinforcement materials. The behaviors




of the crack pattern and the stress zone from the two beams can be
used as basis for further research.

Data source location University of Muhammadiyah Jember, Jember, 68121, Indonesia, and
University of Brawijaya, Malang 65145, Indonesia

Data accessibility Data with the article, raw data can be found in Table 1, Table 2, Table
3, http://bit.ly/351FPqU, http://bit.ly/2MBgas9,
http://bit.ly/2F17w8F, http://bit.ly/2rDPeal, http://bit.ly/2Q41hc1,
http://bit.ly/2MTh22j, http://bit.ly/2ZvZWMU, http://bit.ly/2u2K2xR,
http://bit.ly/2ZybLCd, and http://bit.ly/2Q7j2Wp

Related research article Enhancing bamboo reinforcement using a hose-clamp to increase
bond-stress and slip resistance.
https://doi.org/10.1016/].jobe.2019.100896 [1]

Value of the Data

This data is useful for researchers in developing bamboo reinforced concrete structures,
especially for simple construction in areas of abundant bamboo.

e Data can be used for further insight and development, especially stress analysis, capacity, and
behavior of bamboo reinforced concrete beams with strengthening reinforcement.

e This data contains a program that can be used as a reference in analyzing and calculating
stresses of the BRC beam and SRC beam by triangular element discretizing.

e The added value of this data is in the programming language; Fortran PowerStation 4.0 can
now be used generally in further research to analyze the displacement and stress of two-
dimensional plane-stress elements.

Data

The discretization image data of the BRC beam and SRC beam with triangular elements is shown
in Fig. 1 and Fig. 2. The reduction data of the stiffness of the BRC beam and the SRC beam after the
initial crack occurs up until the beam collapses is shown in Table 1 and Table 2. The input data for
the Fortran PowerStation 4.0 program for the BRC beam is shown in the following link:
http://bit.ly/351FPqU, and the input data for the SRC beam is shown in the link:
http://bit.ly/2MBqas9. The programming language data for the Fortran PowerStation 4.0 program
with the discretization of triangular elements is shown in the link: http://bit.ly/2F17w8F.

The data of the load-displacement relationship of the BRC beam and SRC beam from experiments
and FEM analyses is shown in Table 3, while the image data of the load-displacement relationship
diagrams from experiments and FEM analyses is shown in Fig. 3. The displacement contours data in
the X-direction and Y-direction of the Surfer program for the BRC beam is shown in Fig. 8 and Fig. 9,
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and the displacement contour data in the X-direction and Y-direction from the Surfer program for
the SRC beam is shown in Fig. 12 and Fig. 13.

The table data of stress on the X-direction, Y-direction, and XY-direction from FEM analysis for
the BRC beam is shown in the following link: http://bit.ly/2rDPeal, and the stress contour image data
from the Surfer program is shown in Fig. 4, Fig. 6, and Fig. 7. The table data of stress on the
X-direction, Y-direction, and XY-direction from FEM analysis for the SRC beam is shown in the
following link: http://bit.ly/2Q4Ihc1, while the stress contour image data from the Surfer program is
shown in Fig. 5, Fig. 10, and Fig. 11. Photographs of crack pattern data and tensile stress contour
data for the analysis of the compatibility of the zone are shown in Fig. 4 and Fig. 5.
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Table 1
The reduction data of the stiffness of the BRC beam after initial cracking occurs up until the ultimate
load [2]
Layer Modulus of elasticity (E) of the BRC beam
number
Elastic . . .
L Plastic conditions with gradual loads
condition
0-85kN 9kN 11kN 15 kN 17 kN 21 kN 23 kN 25 kN 27 kN 29 kN 33kN
4™ mesh Iayer 268512,89 161107,73 161107,73 161107,73 161107,73 161107,73 161107,73 161107,73 120830,80 112775,41 85924,12
3" mesh layer 268512,89 161107,73 161107,73 161107,73 161107,73 161107,73 161107,73 120830,80 107405,16 93979,51 75183,61
2" mesh layer ~ 247451,73 13884532 115704,43 11570443 11570443 10413399 10413399 10413399 6942266 6942266 5553813
1% mesh layer 268512,89 134256,45 118145,67 83239,00 67128,22 51017,45 51017,45 37591,80 32221,55 26851,29 13291,39
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Table 2
The reduction data of the stiffness of the SRC beam after initial cracking occurs up until the ultimate

load [2]

Layer Modulus of elasticity (E) of the SRC beam
number

(I:Eclﬁit:g on Plastic conditions with gradual loads

0-9kN 10kN 11kN 12kN 13kN 15 kN 17 kN 19 kN 21 kN 23kN 24 kN
4™ mesh layer 268512,89 268512,89 201384,67 201384,67 201384,67 201384,67 201384,67 187959,02 187959,02 134256,45 114117,98
3" mesh layer 268512,89 268512,89 201384,67 201384,67 187959,02 187959,02 187959,02 174533,38 174533,38 134256,45 114117,98
2" mesh layer 407825,73 432093,18 324069,88 324069,88 302465,22 302465,22 280860,56 280860,56 259255,91 216046,59 183639,60
1% mesh layer 268512,89 268512,89 201384,67 201384,67 187959,02 187959,02 174533,38 161107,73 147682,09 134256,45 120830,80
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Table 3

The data of load and displacement of BRC beams and SRC beams

The data of load and displacement of BRC beams and SRC beams

Experiment-BRC Beam

Experiment-SRC Beam

FEM-BRC Beam

FEM-SRC Beam

Load Displacement Load Displacement Load Displacement Load Displacement
(kN) (mm) (kN) (mm) (kN) (mm) (kN) (mm)
0,00 0,00 0,00 0,00 0,00 -0,00 0,00 0,00
0,50 -0,07 1,00 -0,01 0,50 -0,07 1,00 -0,11
1,00 -0,17 2,00 -0,02 1,00 -0,12 2,00 -0,20
1,50 -0,28 4,00 -0,10 1,50 -0,16 3,00 -0,29
2,00 -0,38 5,00 -0,15 2,00 -0,21 4,00 -0,39
2,50 -0,51 6,00 -0,19 2,50 -0,26 5,00 -0,48
3,00 -0,65 7,00 -0,26 3,00 -0,31 6,00 -0,57
3,50 -0,86 8,00 -0,35 3,50 -0,36 7,00 -0,66
4,00 -1,02 9,00 -0,44 4,00 -0,41 9,00 -0,85
4,50 -1,12 10,00 -0,60 4,50 -0,45 10,00 -0,94
5,00 -1,22 11,00 -0,79 5,00 -0,50 11,00 -1,37
5,50 -1,33 12,00 -0,93 5,50 -0,55 12,00 -1,49
6,00 -1,44 13,00 -1,08 6,00 -0,60 13,00 -1,69
6,50 -1,52 14,00 -1,31 6,50 -0,65 15,00 -1,94
7,00 -1,61 15,00 -1,59 7,00 -0,70 17,00 -2,25
9,00 -2,05 16,00 -1,77 9,00 -1,55 19,00 -2,69
11,00 -2,59 17,00 -1,91 11,00 -2,24 21,00 -3,05
13,00 -3,20 18,00 -2,08 13,00 -2,74 23,00 -4,26
15,00 -3,93 19,00 -2,26 15,00 -3,29 24,00 -5,16
17,00 -4,59 20,00 -2,48 17,00 -3,92 24,00 -6,35
19,00 -5,39 21,00 -2,78 19,00 -4,71 24,00 -8,09
21,00 -6,13 22,00 -3,31 21,00 -5,28 24,00 -11,12
23,00 -6,93 23,00 -5,36 23,00 -6,24

25,00 -7,81 24,00 -6,33 25,00 -7,45

27,00 -8,81 23,50 -9,33 27,00 -8,43

29,00 -9,83 23,00 -15,54 29,00 -10,25

31,00 -11,01 22,50 -15,56 31,00 -12,32

33,00 -12,34 0,00 -15,56 33,00 -16,39
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Fig. 5. The data validation of crack pattern with tensile stress contours of the SRC beam
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Experimental Design, Materials, and Methods

Numerical analysis was carried out with 2D and the experiments with 3D as shown in Fig. 15. Data
from 2D numerical analysis obtained data of X-direction stress, Y-direction stress, XY-direction stress,
X-direction deflection, and Y-direction deflection. While the data from the experiments only
obtained data on crack patterns, loads, strain, and deflection. So that the validation of both focuses
on X-direction stress or tensile stress that causes cracking and Y-direction deflection. The validation
of the tensile stress zone and crack patterns zone is shown in Fig. 4 and Fig. 5 and the validation of
deflection are shown in Table 3, Fig. 9, and Fig. 13. The validation of Y-direction stress, XY-direction
stress, and X-direction deflection are not done because experimental data are not obtained.

Data validation between laboratory data and numerical analysis is carried out through a series of
activities, namely beam flexural testing in the laboratory, numerical analysis with finite element
method (FEM), program simulation with Fortran PowerStation 4.0, and simulation with the Surfer
program. Activities in the laboratory are flexural tests of the BRC beam and the SRC beam to obtain
data on crack patterns, collapse patterns, and ultimate loads. The test settings for the BRC beam and
the SRC beam are shown in Fig. 15. The geometry and details of the reinforcement of BRC beams
and SRC beams are shown in Fig. 14.

The material data of bamboo, steel, and concrete consists of Modulus of elasticity (E) and
Poisson's ratio (v). The modulus of elasticity of bamboo (E,) is 17,235.74 MPa with Poisson's ratio (v)
of 0.25. The modulus of elasticity of concrete (E.) is 26,299.01 MPa with Poisson's ratio (v.) of 0.20.
The modulus of elasticity of steel (E;) is 207,735.92 MPa with Poisson's ratio (v;) of 0.3.

The constitutive relationship analysis of the finite element method employs plane-stress theory.
The triangle element is used to model the plane-stress element with two main displacement
directions at each nodal point, so that the element has six degrees of freedom. The discretization of
the beam plane using the triangular element is shown in Fig. 1 and Fig. 2. Modulus of elasticity (E) for
each layer is calculated according to material conditions. Layers consisting of concrete and bamboo
reinforcement are calculated using Eq. (1) [1], and for layers consisting of concrete and steel using
Eq. (2) [3]. The solution to the plane-stress problem in the BRC beam and SRC beam is based on the
stress-strain relationship as shown in Eq. (3) [1]. The main stresses on the BRC beam and SRC beam
are calculated using Eq. (4) [1].

E,=E,V,+E.V, w
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The steps for compiling the Fortran PowerStation 4.0 program data to get the beam tensile stress
contour data are summarized as follows:

Step 1: Discretization of the plane of the BRC beam and the SRC beam with the discretization of the
triangular element, as shown in Fig. 1 and Fig. 2.

Step 2: Numbering of the triangular elements and the nodal points, as shown in Fig. 1 and Fig. 2.

Step 3: Collection and calculation of the geometry data and the beam material data, such as
modulus of elasticity of materials (E), Poisson ratio (v), etc.

Step 4: Writing the programming language for the Fortran PowerStation 4.0 program for the
triangular element, as shown in the following link: http://bit.ly/2F17w8F.

Step 5: Opening the Fortran PowerStation 4.0 program. As an example, the front view in the Fortran
PowerStation 4.0 program is shown in the following link: http://bit.ly/2MTh22j.

Step 6: Writing programming language data (Step 4) in the Fortran PowerStation 4.0 program. As an
example, a display of programming language is shown in the following link:
http://bit.ly/2ZvZWMU.

Step 7: The Input DATA.DAT of the BRC beam and SRC beam in the Fortran PowerStation 4.0
program. The input data is shown in the following links: http://bit.ly/351FPqU and
http://bit.ly/2MBqgas9. An example of the input data display is shown in the following link:
http://bit.ly/2u2K2xR.

Step 8: Running and processing the program analysis until there are no warnings and errors. If there
are warnings and errors, check and correct the program data and input data.

Step 9: Downloading stress data X-direction, Y-direction, and XY-direction. Stress data is shown in
the following link: http://bit.ly/2rDPeal for the BRC beam stress, and http://bit.ly/2Q4lhcl
for the SRC beam stress. For example, the display of stress data from the Fortran
PowerStation 4.0 program is shown in the following link: http://bit.ly/2ZybLCd.

Step 10: Downloading displacement data X-direction and Y-direction. The displacement data for the
BRC beam and SRC beam is shown in Table 3. An example of the displacement data display
from the Fortran PowerStation 4.0 program is shown in the following link:
http://bit.ly/2Q7j2Wp.

Step 11: Inputting stress data and displacement data on the Surfer program, running the program,
and obtaining stress contour images data and displacement. Image data of stress contours
and displacement are shown in Figs. 4-13.

Step 12: Validation of drawing data for tensile stress contours (X-direction stress) with beam crack
patterns from laboratory tests.

Step 13: Obtaining crack zone image data and tensile stress zone contour data. Image data of crack
zones and contour zones of tensile stress are shown in Fig. 4 and Fig. 5.
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List of symbols

Modulus of elasticity

The equivalent elasticity modulus of BRC beam or SRC beam
Modulus of elasticity of bamboo reinforcement

Modulus of elasticity of concrete

The relative volume of bamboo reinforcement in the calculated layer

E

E.

Ep

Ec

E; Modulus of elasticity of steel reinforcement

Vp

V, The relative volume of concrete in the calculated layer
Vs

The relative volume of steel reinforcement in the calculated layer




o, Stress of X-direction
o, Stress of Y-direction
01,2 Main stress
Tyy Shear stress of XY-direction
v Poisson's ratio
&, Strain of X-direction
g Strain of Y-direction
Yy Shear strain of XY-direction
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Abstract

Numerical verification is carried out in order to control the compatibility of the BRC beam crack
pattern with the stress contour at the ultimate load. The numerical method used is the finite
element method (FEM) using the Fortran PowerStation 4.0 program. Material data entered is the
elasticity modulus (E) and Poisson's ratio (v). Ultimate load input data is taken from BRC beam
testing in the laboratory. Bamboo reinforcement and concrete are considered to have the same
displacement with a different elasticity modulus (E), so they experience different stresses. The
triangle element is employed to model the plane-stress with two directions of displacement at each
nodal point, so that each element has six degrees of freedom. The BRC beam tensile stress data from
the Fortran PowerStation 4.0 program is processed into a tensile stress data table and becomes the
Surfer program input data for mapping tensile stress zone images. Crack pattern data from
laboratory beam testing is processed into crack zone pattern photo data and then compared to the
tensile stress zone images. From the image data of the tensile stress zones and the crack zones of
the BRC beam have compatibility. The Fortran PowerStation 4.0 programming language data in this
article can be used for further research with the discretization of triangular elements in other cases.
This article consists of a data table, a picture of a crack pattern zone, a drawing of tensile stress
zones, and photo documentation. The data is related to "Enhancing bamboo reinforcement using a
hose-clamp to increase bond-stress and slip resistance" [1].
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numerical validation, finite element method, tensile stress zone, crack zone, bamboo reinforced
concrete
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Specifications Table

Subject

Engineering.

Specific subject area

Civil and structural engineering.

Type of data

Table, image, program.

How data were acquired

The crack pattern data was obtained from the beam flexural test (Fig.
15). The stress contour data was obtained from FEM analysis, using
the Fortran PowerStation 4.0 and Surfer programs. Crack pattern data
from the beam flexural test is processed and analyzed into crack zone
image data. Stress data from FEM analysis is processed into stress
table data and becomes the input data for the Surfer program. Data
from the Surfer program is processed into stress zone image data.
Then, all data is processed, compared, and analyzed into table data,
cracks pattern zone image data, tensile stress zone image data, and
photo data.

Data format

Raw and analyzed.

Parameters for data
collection

Crack pattern data and maximum tensile stress data are two highly
related data, in which cracks will occur at the maximum tensile stress
position. The initial cracks until the collapsed beams are obtained
through observation with a crack detector under a gradually
increasing load. Crack pattern zone data from the laboratory beam
test needs to be validated by other methods to determine
compatibility with stresses that occur. Stress data and stress zone
images data are obtained through FEM analysis using the Fortran
PowerStation 4.0 and the Surfer programs. The Fortran PowerStation
4.0 programming language can be used for further research.

Description of data
collection

The crack pattern data was collected through beam testing in the
laboratory. Initial crack and subsequent crack data up to the beam
collapsing are obtained through observation in stages, according to
the beam loading stage. The crack detector is used to observe cracks.
Each crack is numbered and drawn as the crack line. Then the crack
data is processed and documentation taken, with results termed the
crack zone image data. Tensile stress zone data was obtained from
two sources, FEM analysis using the Fortran PowerStation 4.0 and the
Surfer programs. FEM analysis with the Fortran PowerStation 4.0
program was obtained for direction stresses of X, Y, and Z. The X
directional stress is tensile stress that causes cracks. The X direction
stress data is then transferred to the Surfer program to generate the
stress zone contour image data. The crack pattern data and the stress
zone contour image data are compared and analyzed into table data,
image data, program data, and photo data, all of which are termed
intact data. This intact data was obtained from two specimens,
namely a BRC beam and an SRC beam, to obtain crack patterns and
tensile stresses with different reinforcement materials. The behaviors




of the crack pattern and the stress zone from the two beams can be
used as basis for further research.

Data source location University of Muhammadiyah Jember, Jember, 68121, Indonesia, and
University of Brawijaya, Malang 65145, Indonesia

Data accessibility Data with the article, raw data can be found in Table 1, Table 2, Table
3, http://bit.ly/351FPqU, http://bit.ly/2MBgas9,
http://bit.ly/2F17w8F, http://bit.ly/2rDPeal, http://bit.ly/2Q41hc1,
http://bit.ly/2MTh22j, http://bit.ly/2ZvZWMU, http://bit.ly/2u2K2xR,
http://bit.ly/2ZybLCd, and http://bit.ly/2Q7j2Wp

Related research article Enhancing bamboo reinforcement using a hose-clamp to increase
bond-stress and slip resistance.
https://doi.org/10.1016/].jobe.2019.100896 [1]

Value of the Data

This data is useful for researchers in developing bamboo reinforced concrete structures,
especially for simple construction in areas of abundant bamboo.

e Data can be used for further insight and development, especially stress analysis, capacity, and
behavior of bamboo reinforced concrete beams with strengthening reinforcement.

e This data contains a program that can be used as a reference in analyzing and calculating
stresses of the BRC beam and SRC beam by triangular element discretizing.

e The added value of this data is in the programming language; Fortran PowerStation 4.0 can
now be used generally in further research to analyze the displacement and stress of two-
dimensional plane-stress elements.

Data

The discretization image data of the BRC beam and SRC beam with triangular elements is shown
in Fig. 1 and Fig. 2. The reduction data of the stiffness of the BRC beam and the SRC beam after the
initial crack occurs up until the beam collapses is shown in Table 1 and Table 2. The input data for
the Fortran PowerStation 4.0 program for the BRC beam is shown in the following link:
http://bit.ly/351FPqU, and the input data for the SRC beam is shown in the link:
http://bit.ly/2MBqas9. The programming language data for the Fortran PowerStation 4.0 program
with the discretization of triangular elements is shown in the link: http://bit.ly/2F17w8F.

The data of the load-displacement relationship of the BRC beam and SRC beam from experiments
and FEM analyses is shown in Table 3, while the image data of the load-displacement relationship
diagrams from experiments and FEM analyses is shown in Fig. 3. The displacement contours data in
the X-direction and Y-direction of the Surfer program for the BRC beam is shown in Fig. 8 and Fig. 9,
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and the displacement contour data in the X-direction and Y-direction from the Surfer program for
the SRC beam is shown in Fig. 12 and Fig. 13.

The table data of stress on the X-direction, Y-direction, and XY-direction from FEM analysis for
the BRC beam is shown in the following link: http://bit.ly/2rDPeal, and the stress contour image data
from the Surfer program is shown in Fig. 4, Fig. 6, and Fig. 7. The table data of stress on the
X-direction, Y-direction, and XY-direction from FEM analysis for the SRC beam is shown in the
following link: http://bit.ly/2Q4Ihc1, while the stress contour image data from the Surfer program is
shown in Fig. 5, Fig. 10, and Fig. 11. Photographs of crack pattern data and tensile stress contour
data for the analysis of the compatibility of the zone are shown in Fig. 4 and Fig. 5.
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Fig. 1. The discretization of the BRC beam using the triangle element [1]

yzp %P
150 mm+— (53 D, @ (56) @ (58). 59 (60)- 61 (62) (63) 6a 65
3 ) 75T 4 mesh layer
Y <z = <F>| L
100 mm—— (52 40
o, Py e <5 3 mesh layer
Cam ) =
33mm (27, 39). .
25mm<w15“ = @%4 z; e 0 e B e Rl e D T [ @ zsuzdmeshlayer
s Z~ I > S P <z <5 = s
2 <> <= <> T Z 1% mesh layer
omm (17— G 0 J F—(0—© B & W
Omm 50 mm 159 mm 250 mm 380 mm 480 mm 550 mm 620 mm 720 mm 850 mm 950 mm 105 mm 1100 mm
Information:
Steel reinforcement
IZL Normal concrete
Fig. 2. The discretization of the SRC beam using the triangle element
Table 1
The reduction data of the stiffness of the BRC beam after initial cracking occurs up until the ultimate
load [2]
Layer Modulus of elasticity (E) of the BRC beam
number
Elastic . . .
L Plastic conditions with gradual loads
condition
0-85kN 9kN 11kN 15 kN 17 kN 21 kN 23 kN 25 kN 27 kN 29 kN 33kN
4™ mesh Iayer 268512,89 161107,73 161107,73 161107,73 161107,73 161107,73 161107,73 161107,73 120830,80 112775,41 85924,12
3" mesh layer 268512,89 161107,73 161107,73 161107,73 161107,73 161107,73 161107,73 120830,80 107405,16 93979,51 75183,61
2" mesh layer ~ 247451,73 13884532 115704,43 11570443 11570443 10413399 10413399 10413399 6942266 6942266 5553813
1% mesh layer 268512,89 134256,45 118145,67 83239,00 67128,22 51017,45 51017,45 37591,80 32221,55 26851,29 13291,39
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Table 2
The reduction data of the stiffness of the SRC beam after initial cracking occurs up until the ultimate

load [2]

Layer Modulus of elasticity (E) of the SRC beam
number

(I:Eclﬁit:g on Plastic conditions with gradual loads

0-9kN 10kN 11kN 12kN 13kN 15 kN 17 kN 19 kN 21 kN 23kN 24 kN
4™ mesh layer 268512,89 268512,89 201384,67 201384,67 201384,67 201384,67 201384,67 187959,02 187959,02 134256,45 114117,98
3" mesh layer 268512,89 268512,89 201384,67 201384,67 187959,02 187959,02 187959,02 174533,38 174533,38 134256,45 114117,98
2" mesh layer 407825,73 432093,18 324069,88 324069,88 302465,22 302465,22 280860,56 280860,56 259255,91 216046,59 183639,60
1% mesh layer 268512,89 268512,89 201384,67 201384,67 187959,02 187959,02 174533,38 161107,73 147682,09 134256,45 120830,80
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Table 3

The data of load and displacement of BRC beams and SRC beams

The data of load and displacement of BRC beams and SRC beams

Experiment-BRC Beam

Experiment-SRC Beam

FEM-BRC Beam

FEM-SRC Beam

Load Displacement Load Displacement Load Displacement Load Displacement
(kN) (mm) (kN) (mm) (kN) (mm) (kN) (mm)
0,00 0,00 0,00 0,00 0,00 -0,00 0,00 0,00
0,50 -0,07 1,00 -0,01 0,50 -0,07 1,00 -0,11
1,00 -0,17 2,00 -0,02 1,00 -0,12 2,00 -0,20
1,50 -0,28 4,00 -0,10 1,50 -0,16 3,00 -0,29
2,00 -0,38 5,00 -0,15 2,00 -0,21 4,00 -0,39
2,50 -0,51 6,00 -0,19 2,50 -0,26 5,00 -0,48
3,00 -0,65 7,00 -0,26 3,00 -0,31 6,00 -0,57
3,50 -0,86 8,00 -0,35 3,50 -0,36 7,00 -0,66
4,00 -1,02 9,00 -0,44 4,00 -0,41 9,00 -0,85
4,50 -1,12 10,00 -0,60 4,50 -0,45 10,00 -0,94
5,00 -1,22 11,00 -0,79 5,00 -0,50 11,00 -1,37
5,50 -1,33 12,00 -0,93 5,50 -0,55 12,00 -1,49
6,00 -1,44 13,00 -1,08 6,00 -0,60 13,00 -1,69
6,50 -1,52 14,00 -1,31 6,50 -0,65 15,00 -1,94
7,00 -1,61 15,00 -1,59 7,00 -0,70 17,00 -2,25
9,00 -2,05 16,00 -1,77 9,00 -1,55 19,00 -2,69
11,00 -2,59 17,00 -1,91 11,00 -2,24 21,00 -3,05
13,00 -3,20 18,00 -2,08 13,00 -2,74 23,00 -4,26
15,00 -3,93 19,00 -2,26 15,00 -3,29 24,00 -5,16
17,00 -4,59 20,00 -2,48 17,00 -3,92 24,00 -6,35
19,00 -5,39 21,00 -2,78 19,00 -4,71 24,00 -8,09
21,00 -6,13 22,00 -3,31 21,00 -5,28 24,00 -11,12
23,00 -6,93 23,00 -5,36 23,00 -6,24

25,00 -7,81 24,00 -6,33 25,00 -7,45

27,00 -8,81 23,50 -9,33 27,00 -8,43

29,00 -9,83 23,00 -15,54 29,00 -10,25

31,00 -11,01 22,50 -15,56 31,00 -12,32

33,00 -12,34 0,00 -15,56 33,00 -16,39
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Experimental Design, Materials, and Methods

Numerical analysis was carried out with 2D and the experiments with 3D as shown in Fig. 15. Data
from 2D numerical analysis obtained data of X-direction stress, Y-direction stress, XY-direction stress,
X-direction deflection, and Y-direction deflection. While the data from the experiments only
obtained data on crack patterns, loads, strain, and deflection. So that the validation of both focuses
on X-direction stress or tensile stress that causes cracking and Y-direction deflection. The validation
of the tensile stress zone and crack patterns zone is shown in Fig. 4 and Fig. 5 and the validation of
deflection are shown in Table 3, Fig. 9, and Fig. 13. The validation of Y-direction stress, XY-direction
stress, and X-direction deflection are not done because experimental data are not obtained.

Data validation between laboratory data and numerical analysis is carried out through a series of
activities, namely beam flexural testing in the laboratory, numerical analysis with finite element
method (FEM), program simulation with Fortran PowerStation 4.0, and simulation with the Surfer
program. Activities in the laboratory are flexural tests of the BRC beam and the SRC beam to obtain
data on crack patterns, collapse patterns, and ultimate loads. The test settings for the BRC beam and
the SRC beam are shown in Fig. 15. The geometry and details of the reinforcement of BRC beams
and SRC beams are shown in Fig. 14.

The material data of bamboo, steel, and concrete consists of Modulus of elasticity (E) and
Poisson's ratio (v). The modulus of elasticity of bamboo (E,) is 17,235.74 MPa with Poisson's ratio (v)
of 0.25. The modulus of elasticity of concrete (E.) is 26,299.01 MPa with Poisson's ratio (v.) of 0.20.
The modulus of elasticity of steel (E;) is 207,735.92 MPa with Poisson's ratio (v;) of 0.3.

The constitutive relationship analysis of the finite element method employs plane-stress theory.
The triangle element is used to model the plane-stress element with two main displacement
directions at each nodal point, so that the element has six degrees of freedom. The discretization of
the beam plane using the triangular element is shown in Fig. 1 and Fig. 2. Modulus of elasticity (E) for
each layer is calculated according to material conditions. Layers consisting of concrete and bamboo
reinforcement are calculated using Eq. (1) [1], and for layers consisting of concrete and steel using
Eq. (2) [3]. The solution to the plane-stress problem in the BRC beam and SRC beam is based on the
stress-strain relationship as shown in Eq. (3) [1]. The main stresses on the BRC beam and SRC beam
are calculated using Eq. (4) [1].
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E,=EV,+E.V, (2)
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The steps for compiling the Fortran PowerStation 4.0 program data to get the beam tensile stress
contour data are summarized as follows:

Step 1: Discretization of the plane of the BRC beam and the SRC beam with the discretization of the
triangular element, as shown in Fig. 1 and Fig. 2.

Step 2: Numbering of the triangular elements and the nodal points, as shown in Fig. 1 and Fig. 2.

Step 3: Collection and calculation of the geometry data and the beam material data, such as
modulus of elasticity of materials (E), Poisson ratio (v), etc.

Step 4: Writing the programming language for the Fortran PowerStation 4.0 program for the
triangular element, as shown in the following link: http://bit.ly/2F17w8F.

Step 5: Opening the Fortran PowerStation 4.0 program. As an example, the front view in the Fortran
PowerStation 4.0 program is shown in the following link: http://bit.ly/2MTh22j.

Step 6: Writing programming language data (Step 4) in the Fortran PowerStation 4.0 program. As an
example, a display of programming language is shown in the following link:
http://bit.ly/2ZvZWMU.

Step 7: The Input DATA.DAT of the BRC beam and SRC beam in the Fortran PowerStation 4.0
program. The input data is shown in the following links: http://bit.ly/351FPqU and
http://bit.ly/2MBqgas9. An example of the input data display is shown in the following link:
http://bit.ly/2u2K2xR.

Step 8: Running and processing the program analysis until there are no warnings and errors. If there
are warnings and errors, check and correct the program data and input data.

Step 9: Downloading stress data X-direction, Y-direction, and XY-direction. Stress data is shown in
the following link: http://bit.ly/2rDPeal for the BRC beam stress, and http://bit.ly/2Q4lhcl
for the SRC beam stress. For example, the display of stress data from the Fortran
PowerStation 4.0 program is shown in the following link: http://bit.ly/2ZybLCd.

Step 10: Downloading displacement data X-direction and Y-direction. The displacement data for the
BRC beam and SRC beam is shown in Table 3. An example of the displacement data display
from the Fortran PowerStation 4.0 program is shown in the following link:
http://bit.ly/2Q7j2Wp.

Step 11: Inputting stress data and displacement data on the Surfer program, running the program,
and obtaining stress contour images data and displacement. Image data of stress contours
and displacement are shown in Figs. 4-13.

Step 12: Validation of drawing data for tensile stress contours (X-direction stress) with beam crack
patterns from laboratory tests.

Step 13: Obtaining crack zone image data and tensile stress zone contour data. Image data of crack
zones and contour zones of tensile stress are shown in Fig. 4 and Fig. 5.


http://bit.ly/2F17w8F
http://bit.ly/2MTh22j
http://bit.ly/2ZvZWMU
http://bit.ly/351FPqU
http://bit.ly/2MBqas9
http://bit.ly/2u2K2xR
http://bit.ly/2rDPeaI
http://bit.ly/2Q4Ihc1
http://bit.ly/2ZybLCd
http://bit.ly/2Q7j2Wp
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Fig. 14. Detail and geometry of the bamboo reinforced concrete beam [1,4]
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Fig. 15. Flexural test settings for the four-point flexural test method [1,4,5,6]

List of symbols

Modulus of elasticity

The equivalent elasticity modulus of BRC beam or SRC beam
Modulus of elasticity of bamboo reinforcement

Modulus of elasticity of concrete

The relative volume of bamboo reinforcement in the calculated layer

E

E.

Ep

Ec

E; Modulus of elasticity of steel reinforcement

Vp

V, The relative volume of concrete in the calculated layer
Vs

The relative volume of steel reinforcement in the calculated layer




o, Stress of X-direction
o, Stress of Y-direction
01,2 Main stress
Tyy Shear stress of XY-direction
v Poisson's ratio
&, Strain of X-direction
g Strain of Y-direction
Yy Shear strain of XY-direction
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