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Development  of surface  ground  motion  and spectral  acceleration  
based  on modified  shear  wave  propagation  analysis (Conference Paper)

(Open Access)

,  ,  ,  ,  ,  

Civil Engineering Department, Engineering Faculty, Diponegoro University, Semarang, 50275, Indonesia

Abstract
The shear wave propagation analysis (SPA) is a method for developing surface ground motion and spectral acceleration
by conducting seismic wave propagation from bedrock to surface elevation. The bedrock elevation and soil profile
from bedrock through surface elevation are important information needed for SPA. The shear wave velocity, damping
ratio, soil density and shear modulus are the four parameters that are needed for developing SPA. This paper describes
a modified SPA for developing surface ground motion and spectral acceleration by conducting two different soil
deposit model, actual and modified bedrock elevation models. The difference in the two models depends on the
bedrock elevation used for SPA. The actual bedrock elevation model is conducted based on the real bedrock elevation
observed using microtremor test. However, the second model is performed based on the final depth of soil boring
investigation. The study was conducted at the Engineering Faculty of Diponegoro University. Based on the
microtremor observation, the bedrock elevation was predicted at 50 metres below the surface level. However, two soil
boring investigations conducted in this study area were stopped at 30 metres below the surface level. The surface
ground motion and spectral acceleration developed from both models are almost equal. © Published under licence by
IOP Publishing Ltd.

SciVal Topic Prominence 

Topic: 

Prominence percentile: 70.780

Indexed keywords

Engineering
controlled terms:

Environmental engineering Shear waves Soils Wave propagation

Engineering
uncontrolled terms

Damping ratio Different soils Elevation models Engineering faculty Shear wave velocity

Spectral acceleration Surface elevations Surface ground motion

Engineering main
heading:

Shear flow

Funding details

◅ Back to results

 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...

View at Publisher

IOP Conference Series: Materials Science and Engineering
Volume 669, Issue 1, 21 November 2019, Article number 012035
2nd International Conference on Green Civil and Environmental Engineering, GCEE 2019; Atria
Hotel and ConventionMalang, East Java; Indonesia; 4 September 2019 through 6 September
2019; Code 155574

Partono, W.  Kistiani, F. Sari, U.C. Haryadi Putro, E. Ramadhan, W.R.

 View references (9)



Shear waves | Wave velocity | Seismic hazard



PlumX Metrics
Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.

Metrics 

Cited by 0 documents

Inform me when this document
is cited in Scopus:

 

Related documents

,  , 

(2018) MATEC Web of
Conferences

,  ,

(2017) AIP Conference
Proceedings

,  ,

(2017) AIP Conference
Proceedings

 

Find more related documents in
Scopus based on:

❓  ▻View all metrics



Set citation alert ▻

 ▻Set citation feed

Building evaluation using two
components of acceleration time
histories causes by shallow
crustal fault earthquakes with
maximum magnitude 7 Mw

 Partono, W. Irsyam, M. Dwi
Atmanto, I.

Development of acceleration time
histories for Semarang,
Indonesia, due to shallow crustal
fault earthquakes

 Partono, W. Irsyam, M.
Wardani, S.P.R.

Sensitivity analysis of tall
buildings in Semarang, Indonesia
due to fault earthquakes with
maximum 7 Mw

 Partono, W. Pardoyo, B.
Atmanto, I.D.

View all related documents based
on references

 ▻Authors  ▻Keywords

Brought to you by  Universitas Diponegoro

 
 Search Sources Lists  ↗SciVal Create account Sign in

https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Development+of+surface+ground+motion+and+spectral+acceleration+based+on+modified+shear+wave+propagation+analysis&st2=&sid=e4f76770951b4a69fb47021d4fe1f8ff&sot=b&sdt=b&sl=119&s=TITLE%28Development+of+surface+ground+motion+and+spectral+acceleration+based+on+modified+shear+wave+propagation+analysis%29&offset=1&origin=recordpage
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1088%2f1757-899X%2f669%2f1%2f012035&locationID=1&categoryID=4&eid=2-s2.0-85076501378&issn=17578981&linkType=ViewAtPublisher&year=2019&origin=recordpage&dig=f8b74cb97f65c00b442e3e3b65e0f6f8&recordRank=
https://www.scopus.com/sourceid/19700200831?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=56974382500&amp;eid=2-s2.0-85076501378
mailto:windu_bapake_dila@yahoo.com
https://www.scopus.com/authid/detail.uri?authorId=57212340288&amp;eid=2-s2.0-85076501378
https://www.scopus.com/authid/detail.uri?authorId=57212342866&amp;eid=2-s2.0-85076501378
https://www.scopus.com/authid/detail.uri?authorId=57212349612&amp;eid=2-s2.0-85076501378
https://www.scopus.com/authid/detail.uri?authorId=57212349406&amp;eid=2-s2.0-85076501378
https://www.scopus.com/authid/detail.uri?authorId=57212340156&amp;eid=2-s2.0-85076501378
https://www.scopus.com/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85076501378&theme=plum-scopus-theme
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-85076501378
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85053607447&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Development+of+surface+ground+motion+and+spectral+acceleration+based+on+modified+shear+wave+propagation+analysis&st2=&sid=e4f76770951b4a69fb47021d4fe1f8ff&sot=b&sdt=b&sl=119&s=TITLE%28Development+of+surface+ground+motion+and+spectral+acceleration+based+on+modified+shear+wave+propagation+analysis%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56974382500&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=6505844516&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57203928227&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85035210417&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Development+of+surface+ground+motion+and+spectral+acceleration+based+on+modified+shear+wave+propagation+analysis&st2=&sid=e4f76770951b4a69fb47021d4fe1f8ff&sot=b&sdt=b&sl=119&s=TITLE%28Development+of+surface+ground+motion+and+spectral+acceleration+based+on+modified+shear+wave+propagation+analysis%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56974382500&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=6505844516&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=6506808940&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85035243606&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Development+of+surface+ground+motion+and+spectral+acceleration+based+on+modified+shear+wave+propagation+analysis&st2=&sid=e4f76770951b4a69fb47021d4fe1f8ff&sot=b&sdt=b&sl=119&s=TITLE%28Development+of+surface+ground+motion+and+spectral+acceleration+based+on+modified+shear+wave+propagation+analysis%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56974382500&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57197842859&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57197847603&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85076501378&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85076501378&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85076501378&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
http://digilib.undip.ac.id/
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/search/form.uri?zone=TopNavBar&origin=recordpage&display=basic
https://www.scopus.com/sources.uri?zone=TopNavBar&origin=recordpage
https://www.scopus.com/results/storedList.uri?listId=myDocList&origin=recordpage&zone=TopNavBar
https://www.scival.com/home
https://www.scopus.com/signin.uri?&origin=recordpage&zone=TopNavBar
https://www.scopus.com/signin.uri?origin=recordpage&zone=TopNavBar
https://www.scopus.com/signin.uri?origin=recordpage&zone=TopNavBar


References (9)

Funding sponsor Funding number AcronymFunding sponsor Funding number Acronym

Universitas Diponegoro UNDIP

Funding text
This research was financially supported by The Faculty of Engineering, Diponegoro University, Indonesia.

(2017) Minimum Design Loads and Associated Criteria for Buildings and Other Structures, p. 1. 
.

ASCE/SEI 7-16

 

(2012) Tata Cara Perencanaan Ketahanan Gempa Untuk Struktural Bangunan Gedung Dan Non Gedung
(Seismic Resistance Design Codes for Building and Other Structures), p. 1.  .
SNI 1726:2012

 

(2010) Minimum Design Loads for Buildings and Other Structures Design, p. 1.  .
ASCE/SEI 7-10

 

Partono, W., Wardani, S.P.R., Irsyam, M., Maarif, S.

 (Open Access)

(2016) Jurnal Teknologi, 78 (8-5), pp. 31-38.  .

doi: 10.11113/jt.v78.9607

Shiuly, A., Sahu, R.B., Mandal, S.

 (Open Access)

(2017) Journal of Geophysics and Engineering, 14 (3), pp. 466-477.  .

doi: 10.1088/1742-2140/aa5d3b

(2017) Peta Sumber Dan Bahaya Gempa Indonesia Tahun 2017 (Indonesian Seismic Sources and Seismic
Hazard Maps 2017), p. 1.
Pusat Studi Gempa Nasional

 

Ohsaki, Y., Iwasaki, R.
(1973) Soil and Foundations, 13, p. 59.  .

 

ISSN: 17578981
Source Type: Conference Proceeding
Original language: English

DOI: 10.1088/1757-899X/669/1/012035
Document Type: Conference Paper
Publisher: Institute of Physics Publishing

 ▻View in search results format

     All Export  Print  E-mail  Save to PDF Create bibliography

1 Cited 182
times

2
Cited 2 times

3 Cited 160 times

4

Seismic microzonation of Semarang, Indonesia based on site response analysis using
30 M soil deposit model

Cited 5 times
http://www.jurnalteknologi.utm.my/index.php/jurnalteknologi/article/download/9607/5753

View at Publisher

5

Site specific seismic hazard analysis and determination of response spectra of Kolkata
for maximum considered earthquake

Cited 5 times
http://iopscience.iop.org/article/10.1088/1742-2140/aa5d3b/pdf

View at Publisher

6

7
Cited 115 times

https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=5387b955d4c6c0e533319b90376c5a9d&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85076501378%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85076501378
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85076501378&refeid=2-s2.0-85030855542&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85076501378&refeid=2-s2.0-85068846568&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85076501378&refeid=2-s2.0-84926488368&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-84988527879&origin=reflist&sort=plf-f&src=s&st1=Development+of+surface+ground+motion+and+spectral+acceleration+based+on+modified+shear+wave+propagation+analysis&st2=&sid=e4f76770951b4a69fb47021d4fe1f8ff&sot=b&sdt=b&sl=119&s=TITLE%28Development+of+surface+ground+motion+and+spectral+acceleration+based+on+modified+shear+wave+propagation+analysis%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85076501378&refeid=2-s2.0-84988527879&src=s&origin=reflist&refstat=core
http://www.jurnalteknologi.utm.my/index.php/jurnalteknologi/article/download/9607/5753
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.11113%2fjt.v78.9607&locationID=3&categoryID=4&eid=2-s2.0-84988527879&issn=01279696&linkType=ViewAtPublisher&year=2016&origin=reflist&dig=e1e082fbdecbbf03db575766e3dca705&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85019131183&origin=reflist&sort=plf-f&src=s&st1=Development+of+surface+ground+motion+and+spectral+acceleration+based+on+modified+shear+wave+propagation+analysis&st2=&sid=e4f76770951b4a69fb47021d4fe1f8ff&sot=b&sdt=b&sl=119&s=TITLE%28Development+of+surface+ground+motion+and+spectral+acceleration+based+on+modified+shear+wave+propagation+analysis%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85076501378&refeid=2-s2.0-85019131183&src=s&origin=reflist&refstat=core
http://iopscience.iop.org/article/10.1088/1742-2140/aa5d3b/pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1088%2f1742-2140%2faa5d3b&locationID=3&categoryID=4&eid=2-s2.0-85019131183&issn=17422140&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=53f20e48db9d3bb87ff7850bfc27b038&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85076501378&refeid=2-s2.0-0012252281&src=s&origin=reflist&refstat=dummy


 1 of 1

Ohta, Y., Goto, N.

(1978) Earthquake Engineering & Structural Dynamics, 6 (2), pp. 167-187.  .
doi: 10.1002/eqe.4290060205

Imai, Tsuneo, Tonouchi, Keiji

(1982) , pp. 67-72.  .
ISBN: 9061912512

© Copyright 2019 Elsevier B.V., All rights reserved.

8

Empirical shear wave velocity equations in terms of characteristic soil indexes

Cited 212 times

View at Publisher

9

CORRELATION OF N VALUE WITH S-WAVE VELOCITY AND SHEAR MODULUS.

Cited 146 times

◅ Back to results  Top of page

About Scopus

What is Scopus

Content coverage

Scopus blog

Scopus API

Privacy matters

Language

⽇本語に切り替える
切换到简体中文

切換到繁體中文

Русский язык

Customer Service

Help

Contact us

 

Copyright © . All rights reserved. Scopus® is a registered trademark of Elsevier B.V.

We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the
.

↗Terms and conditions ↗Privacy policy 

↗Elsevier B.V 

use of cookies

 

https://www.scopus.com/record/display.uri?eid=2-s2.0-0017946399&origin=reflist&sort=plf-f&src=s&st1=Development+of+surface+ground+motion+and+spectral+acceleration+based+on+modified+shear+wave+propagation+analysis&st2=&sid=e4f76770951b4a69fb47021d4fe1f8ff&sot=b&sdt=b&sl=119&s=TITLE%28Development+of+surface+ground+motion+and+spectral+acceleration+based+on+modified+shear+wave+propagation+analysis%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85076501378&refeid=2-s2.0-0017946399&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1002%2feqe.4290060205&locationID=3&categoryID=4&eid=2-s2.0-0017946399&issn=10969845&linkType=ViewAtPublisher&year=1978&origin=reflist&dig=7fee797d9f2ae5d969b1f8b98ebac4f8&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0020298623&origin=reflist&sort=plf-f&src=s&st1=Development+of+surface+ground+motion+and+spectral+acceleration+based+on+modified+shear+wave+propagation+analysis&st2=&sid=e4f76770951b4a69fb47021d4fe1f8ff&sot=b&sdt=b&sl=119&s=TITLE%28Development+of+surface+ground+motion+and+spectral+acceleration+based+on+modified+shear+wave+propagation+analysis%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85076501378&refeid=2-s2.0-0020298623&src=s&origin=reflist&refstat=core
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Development+of+surface+ground+motion+and+spectral+acceleration+based+on+modified+shear+wave+propagation+analysis&st2=&sid=e4f76770951b4a69fb47021d4fe1f8ff&sot=b&sdt=b&sl=119&s=TITLE%28Development+of+surface+ground+motion+and+spectral+acceleration+based+on+modified+shear+wave+propagation+analysis%29&offset=1&origin=recordpage
https://www.elsevier.com/online-tools/scopus
https://www.elsevier.com/online-tools/scopus/content-overview/
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/about/our-business/policies/privacy-principles
https://www.scopus.com/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://www.scopus.com/standard/contactForm.uri?pageOrigin=footer
https://www.elsevier.com/
https://www.elsevier.com/locate/termsandconditions
https://www.elsevier.com/locate/privacypolicy
https://www.elsevier.com/
https://www.scopus.com/cookies/policy.uri
http://www.relx.com/


Source details

IOP Conference Series: Materials Science and Engineering
Scopus coverage years: from 2009 to 2019
ISSN: 1757-8981 E-ISSN: 1757-899X
Subject area: Engineering: General Engineering Materials Science: General Materials Science

  View all documents ▻  Set document alert  Save to source list Journal Homepage

CiteScore 2018

0.53
Add CiteScore to your site



SJR 2018

0.192 

SNIP 2018

0.531 

CiteScore CiteScore rank & trend CiteScore presets Scopus content coverage

Calculated using data from 30 April, 2019CiteScore

*CiteScore includes all available document types  

0.53  = 

 Citation Count 2018

 Documents 2015 -
2017*

 = 

 Metrics displaying this icon are compiled according to , a collaboration between
industry and academia.

2018 

 ▻7,820 Citations

 ▻14,668 Documents

 ▻View CiteScore methodology  ▻CiteScore FAQ

Last updated on 08 January, 2020CiteScoreTracker 2019

0.50  = 
 Citation Count 2019

 Documents 2016 - 2018
 = 


Updated monthly

 ▻13,981 Citations to date

▻28,226 Documents to date

 ↗ Snowball Metrics

CiteScore rank

Category Rank Percentile

Engineering  
#171/275 38th

 

Materials Science  
#305/438 30th

 



General
Engineering

General
Materials
Science

 ▻View CiteScore trends

About Scopus

What is Scopus

Content coverage

Scopus blog

Scopus API

Privacy matters

Language

⽇本語に切り替える
切换到简体中文

切換到繁體中文

Русский язык

Customer Service

Help

Contact us

 

Copyright © . All rights reserved. Scopus® is a registered trademark of Elsevier B.V.

We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the
.

↗Terms and conditions ↗Privacy policy 

↗Elsevier B.V 

use of cookies

 

Brought to you by  Universitas Diponegoro

 
 Search Sources Lists  ↗SciVal Create account Sign in

https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fconferenceseries.iop.org%2fmse&locationID=8&categoryID=8&eid=&issn=17578981&linkType=JournalHomePage&year=&dig=273d5ff2457a24720987f6bd1cd788e3&recordRank=
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/source/citedby.uri?sourceId=19700200831&docType=defined&years=2016,2017,2018&citedYear=2019
https://www.scopus.com/source/search/docType.uri?sourceId=19700200831&years=2016,2017,2018&docType=defined
http://www.snowballmetrics.com/
https://www.elsevier.com/online-tools/scopus
https://www.elsevier.com/online-tools/scopus/content-overview/
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/about/our-business/policies/privacy-principles
https://www.scopus.com/personalization/switch/Japanese.uri?origin=&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=&zone=footer&locale=ru_RU
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://www.scopus.com/standard/contactForm.uri?pageOrigin=footer
https://www.elsevier.com/
https://www.elsevier.com/locate/termsandconditions
https://www.elsevier.com/locate/privacypolicy
https://www.elsevier.com/
https://www.scopus.com/cookies/policy.uri
http://www.relx.com/
http://digilib.undip.ac.id/
https://www.scopus.com/home.uri?zone=header&origin=
https://www.scopus.com/search/form.uri?zone=TopNavBar&origin=sourceinfo&display=basic
https://www.scopus.com/sources.uri?zone=TopNavBar&origin=sourceinfo
https://www.scopus.com/results/storedList.uri?listId=myDocList&origin=sourceinfo&zone=TopNavBar
https://www.scival.com/home
https://www.scopus.com/signin.uri?&origin=sourceinfo&zone=TopNavBar
https://www.scopus.com/signin.uri?origin=sourceinfo&zone=TopNavBar
https://www.scopus.com/signin.uri?origin=sourceinfo&zone=TopNavBar


1/10/2020 poster-gcee-2019-768x1122.jpg (768×1122)

gcee.um.ac.id/wp-content/uploads/2019/06/poster-gcee-2019-768x1122.jpg 1/2



12/11/2019 IOP Conference Series: Materials Science and Engineering, Volume 669, 2019 - IOPscience

https://iopscience.iop.org/issue/1757-899X/669/1 1/10

Table of contents

View all abstracts

Accepted papers received: 10 October 2019
Published online: 21 November 2019

Preface

Papers

Volume 669
2019

Previous issue Next issue

The 2nd International Conference on Green Civil and Environmental Engineering
4–6 September 2019, Malang, East Java, Indonesia

 

011001OPEN ACCESS

Preface
 PDFView abstract

011002OPEN ACCESS

List of Committee
 PDFView abstract

011003OPEN ACCESS

Peer review statement
 PDFView abstract

012001OPEN ACCESS

Economic prospects of Steel Reinforced Functionally Graded Concrete (SRFGC) beam
structures
B S Gan, S Kiryu, A Han and M M A Pratama

 PDFView abstract

012002OPEN ACCESS

Cyclic behavior of moment-resisting frames strengthened with steel curved dampers
H L Hsu and H Halim

https://iopscience.iop.org/issue/1757-899X/669/1
https://iopscience.iop.org/volume/1757-899X/669
https://iopscience.iop.org/issue/1757-899X/668/1
https://iopscience.iop.org/issue/1757-899X/670/1
https://iopscience.iop.org/article/10.1088/1757-899X/669/1/011001
https://iopscience.iop.org/article/10.1088/1757-899X/669/1/011001/pdf
https://iopscience.iop.org/issue/1757-899X/669/1
https://iopscience.iop.org/article/10.1088/1757-899X/669/1/011002
https://iopscience.iop.org/article/10.1088/1757-899X/669/1/011002/pdf
https://iopscience.iop.org/issue/1757-899X/669/1
https://iopscience.iop.org/article/10.1088/1757-899X/669/1/011003
https://iopscience.iop.org/article/10.1088/1757-899X/669/1/011003/pdf
https://iopscience.iop.org/issue/1757-899X/669/1
https://iopscience.iop.org/article/10.1088/1757-899X/669/1/012001
https://iopscience.iop.org/article/10.1088/1757-899X/669/1/012001/pdf
https://iopscience.iop.org/issue/1757-899X/669/1
https://iopscience.iop.org/article/10.1088/1757-899X/669/1/012002
Felix
Highlight

Felix
Highlight

Felix
Highlight

Felix
Highlight



12/11/2019 IOP Conference Series: Materials Science and Engineering, Volume 669, 2019 - IOPscience

https://iopscience.iop.org/issue/1757-899X/669/1 2/10

 PDFView abstract

012003OPEN ACCESS

Emission factors of NOx and PM of heavy construction equipment used in toll road
project in Indonesia – Case study: Rembang-Pasuruan Toll Section II
A M Hajji, A Yulistyorini, Huang Yue and D C Patulak

 PDFView abstract

012004OPEN ACCESS

Rainfall induced residual soil slope instability: building cracked and slope failure
L J Yue, M F Ishak, M S I Zaini and M F Zolkepli

 PDFView abstract

012005OPEN ACCESS

Forensic assessment on landfills leachate through electrical resistivity imaging at
Simpang Renggam in Johor, Malaysia
M S I Zaini, M F Ishak and M F Zolkepli

 PDFView abstract

012006OPEN ACCESS

Cracking behaviour of green lightweight concrete one-way slabs using medium K
Basaltic Andesitic pumice and Scoria
H Suseno, A Soehardjono and A Rachmansyah

 PDFView abstract

012007OPEN ACCESS

Mixture of clay and telethong as environmental friendly binder
Ruswandono, J Paing and Andaryati

 PDFView abstract

012008OPEN ACCESS

Ground water exploration using geo-electric method for Sumber Cemung pool
development
G Idfi, N Suryoputro, Y A Laksono and N L Khomsiati

 PDFView abstract

012009OPEN ACCESS

Stakeholders interaction framework of utilities development in and adjacent to the
public right of way in Indonesia
I N M Bukit, P F Marzuki, R Z Tamin and Meifrinaldi

 PDFView abstract

012010OPEN ACCESS

https://iopscience.iop.org/article/10.1088/1757-899X/669/1/012002/pdf
https://iopscience.iop.org/issue/1757-899X/669/1
https://iopscience.iop.org/article/10.1088/1757-899X/669/1/012003
https://iopscience.iop.org/article/10.1088/1757-899X/669/1/012003/pdf
https://iopscience.iop.org/issue/1757-899X/669/1
https://iopscience.iop.org/article/10.1088/1757-899X/669/1/012004
https://iopscience.iop.org/article/10.1088/1757-899X/669/1/012004/pdf
https://iopscience.iop.org/issue/1757-899X/669/1
https://iopscience.iop.org/article/10.1088/1757-899X/669/1/012005
https://iopscience.iop.org/article/10.1088/1757-899X/669/1/012005/pdf
https://iopscience.iop.org/issue/1757-899X/669/1
https://iopscience.iop.org/article/10.1088/1757-899X/669/1/012006
https://iopscience.iop.org/article/10.1088/1757-899X/669/1/012006/pdf
https://iopscience.iop.org/issue/1757-899X/669/1
https://iopscience.iop.org/article/10.1088/1757-899X/669/1/012007
https://iopscience.iop.org/article/10.1088/1757-899X/669/1/012007/pdf
https://iopscience.iop.org/issue/1757-899X/669/1
https://iopscience.iop.org/article/10.1088/1757-899X/669/1/012008
https://iopscience.iop.org/article/10.1088/1757-899X/669/1/012008/pdf
https://iopscience.iop.org/issue/1757-899X/669/1
https://iopscience.iop.org/article/10.1088/1757-899X/669/1/012009
https://iopscience.iop.org/article/10.1088/1757-899X/669/1/012009/pdf
https://iopscience.iop.org/issue/1757-899X/669/1
Felix
Highlight

Felix
Highlight

Felix
Highlight

Felix
Highlight



Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

The 2nd International Conference on Green Civil and Environmental Engineering

IOP Conf. Series: Materials Science and Engineering 669 (2019) 012001

IOP Publishing

doi:10.1088/1757-899X/669/1/012001

1

 

 

 

 

 

 

Economic prospects of Steel Reinforced Functionally Graded 

Concrete (SRFGC) beam structures 

B S Gan1, S Kiryu2, A Han3 and M M A Pratama4 

1Department of Architecture, College of Engineering, Nihon University, Koriyama, 

Japan 
2Department of Architecture, Graduate School of Engineering, Nihon University, 

Koriyama, Japan 
3Civil Engineering Department, Diponegoro University, Semarang, Indonesia 
4Department of Civil Engineering, Faculty of Engineering, State University of 

Malang, Malang, Indonesia 

buntara@arch.ce.nihon-u.ac.jp  

Abstract. Engineering materials, for instance, ceramics and concrete, are manufactured with 

uniform properties purposefully. Because the uniformity is a convenient measurement to 

ensure the safety design calculation of a structure to be built. The non-uniform material 

property of concrete can be resulted from mixing, placing, consolidation, and curing processes 

during the manufacturing of structural members. Therefore, using concrete as a material could 

lead to an uneconomical use of natural resources because of non-uniformity problems that 

occur in the structural members. Ideally, in the Functionally Graded Concrete (FGC) material, 

the properties (elasticity, density, rigidity) of concrete material have to be smoothly graded in 

the projected directions (longitudinally, transversally, diagonally) by following a governing 

equation. Hence, FGC has significant advantages over the existing concrete materials in the 

prominence of cement optimization. In recent progress, many researchers have been studied the 

mechanical behaviors and production methodologies of FGC enthusiastically. In the state-of-

the-art of the FGC developments, two objectives need to be achieved: 1. The manufacturing 

procedure of FGC material, and 2. The method of analysis to design FGC material. In current 

developments, the technologies for manufacturing FGC material are still not available for the 

practitioners. The objective of this paper is to present a method of analysis to design a Steel 

Reinforced Functionally Concrete Graded (SRFGC) beam element based on the SNI 

(Indonesian National Standard) of Structural Concrete Requirements for Buildings code 

2847:2013. The effects of the non-uniformity of concrete strengths are incorporated into the 

analysis. Because of the crack-opening assumption in the tensile region of the concrete, the 

neutral axis position is no longer at the mid-height of the beam cross-section. Hence, an 

iterative technique has to be employed in the design. An iterative technique is necessary 

because the internal forces of the beam have to be calculated at the cross-section being 

designed. The application of the method of analysis is highlighted by designing various type of 

beam cross-sections, which show the economic benefits of SRFGC beam compared to both the 

normal and high strength concrete’s material.  
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Cyclic behavior of moment-resisting frames strengthened with 

steel curved dampers 
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Abstract. Steel moment frames have been widely used for earthquake-resistant purposes. These 

systems possess significant ductility, however, excessive deformation due to the lower structural 

stiffness. In order to improve the behavior of moment-resisting frames when subjected to cyclic 

loads, a new design that combined steel curved damper and brace member was proposed in this 

study. The curved damper was cut from steel plate and was placed in the center portion of the 

brace member. The new device was attached to the frame and was used to dissipate energy 

throughout the load application. A series of loading tests on steel frames strengthened with the 

proposed design were carried out. The strength and energy dissipation capabilities of frames with 

and without the strengthening device were compared. It was found from the comparisons that 

the behavior of framed structures was significantly improved, thus justified the effectiveness of 

the proposed design. 

1. Introduction 

Steel moment frames have been widely used for earthquake-resistant purposes [1-3]. These systems 

possess significant ductility, however, excessive deformation due to the lower structural stiffness. 

Application of brace members to the steel moment frames has been considered effective approach to 

reduce the excessive deformation, as structural stiffness can be significantly enhanced. This approach 

subsequently raises concerns in loss of structural deformability due to excessive structural stiffness and 

buckling of brace member at large deformation [4-5]. Therefore, a remedy, i.e. development of a brace 

with adequate stiffness and deformability simultaneously, to further improve the structural behavior is 

essential.  

It has been investigated in the authors’ previous study [6] that when steel plate was fabricated in curved 

shape and loaded by in-plane bending, the device would exhibit sufficient strength, sustained stability 

at large deformation and dissipated significant energy through inelastic deformation. This device was 

named steel curved damper, as shown in Figure 1. To further improve the behavior of moment-resisting 

frames when subjected to cyclic loads, a new design that combined steel curved damper and brace 

member, forming A-Brace as shown in Figure 2, was proposed in this study. The curved damper was 

placed in the center portion of the brace member and mobilized by the lever mechanism of the A-Brace. 

The new device was attached to the frame and was used to dissipate energy throughout the load 

application.  

A series of loading tests on the steel curved dampers and steel frames strengthened with the proposed 

design were carried out. The strength and energy dissipation capabilities of frames with and without the 

strengthening device were compared to evaluate the effectiveness of the proposed method. 
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Abstract. Heavy duty diesel (HDD) equipment play an important role in constructing 

Indonesian infrastructure.  This paper proposes a methodology for recording an emission 

inventory for HDD equipment that formulates emission factors as a baseline of current 

emissions quantities. The sample case of the proposed emissions inventory technique is based 

on a small part of Indonesia’s national toll road project: Rembang-Pasuruan toll road project. 

Rembang-Pasuruan toll road is a part of Gempol-Pasuruan toll road, a piece of national 

infrastructure project called Trans-Java Toll road that runs from Merak, Northwestern end of 

Java, to Banyuwangi, the eastern end of the island. This toll road connects almost all major 

cities and landmarks of the island with the total length of the road is nearly 1,167 km. The 

length of Gempol-Pasuruan toll road is about 34.15 km, and consists of three section: Section 

I, Gempol-Rembang 13.9 km, Section II, Rembang-Pasuruan 6.6 km, and Section III, 

Pasuruan-Grati 13.65 km. This toll road project utilizes a HDD fleet that includes 9 excavators, 

2 bulldozers, 2 roller compactors, 1 motor-grader and 1 paver. This equipment consumes large 

quantities of diesel fuel and release air pollutants, including nitrogen oxides (NOx) and 

particulate matters (PM). The proposed inventory technique in this paper addresses the key 

attributes of the equipment on how long it is used during its operational life and how emission 

rates of NOx and PM are estimated. By using emission factors calculated from equipment’s 

key attributes, it is revealed that all equipment in the project release approximately 452.12 gr/hr 

of NOx or 3400.97 gr/day on average, and emit 31.99 gr/hr of PM or equals to 252.92 gr/day. 

1. Introduction 

Heavy duty diesel (HDD) equipment play an important role in constructing Indonesian infrastructure.  

Most of this equipment fleets are owned and operated by public entities, such as local governments and 

government-owned construction companies, that have limited budgets and are wondering how to 

acquire, maintain, and update their fleets.  Not only does this equipment needs comprehensive fleet 

management but it also has a significant impact on national energy consumption in the form of diesel 

fuel, and an impact on the environment in the form of hazardous air pollutants.  

This paper proposes a methodology for recording an emission inventory for HDD equipment that 

formulates emission factors as a baseline of current emissions quantities.  The emission inventory 

technique proposed in this paper can help fleet managers or equipment operator to quantify emissions 

air pollutants for each individual item of equipment and possibly the entire fleet used in an infrastructure 

project.  Furthermore, this technique can also help some public entities or stakeholders determine 

strategies to make infrastructure project more environmentally-sound. The sample case of the proposed 

emissions inventory technique is based on a small part of Indonesia’s national toll road project: 

Rembang-Pasuruan toll road project. Rembang-Pasuruan toll road is a part of Gempol-Pasuruan toll 

road, a piece of national infrastructure project called Trans-Java Toll road that runs from Merak, 

Northwestern end of Java, to Banyuwangi, the eastern end of the island. This toll road connects almost 

all major cities and landmarks of the island with the total length of the road is nearly 1,167 km. The 

length of Gempol-Pasuruan toll road is about 34.15 km, and consists of three section: Section I, Gempol-
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Abstract. Rainfall is one of the factors of slope failures due to the intensity of rainfall that will 

seep and increase the moisture content of geo-materials. One of the important role in slope 

stability is matric suction. This study present the relationship between rainfall and suction of soil 

which induced the slope instability and the slope stability analysis involving a building which 

may cause by instability due to suction variation. The slope had separated into three parts which 

are top of slope, middle of slope and toe of slope. Every part has been inserted with three 

tensiometer with 0.3 m, 0.45 m and 0.9 m depth. Suction of soil on slope was carried out by 

using tensiometer. Intensity of rainfall was collected by using rain gauge which placed at open 

area which to compare with matric suction of soil. Several site and laboratory tests were carried 

out to identify the soil properties. Stability of slope was analyzed using Slope/w and Manual 

Calculation via input parameters collected from laboratory test and field test. Fellenius’ method 

was used to interpret the factor of safety for slope study. This includes the analysis of the factor 

of safety of slices at the selected area with its matric suction value. It was found that when the 

rainfall increased, the suction of soil decreased and affected to decrease of factor of safety. 

Hence, the constructed slope was suggested to be redesign to improve its safety factor. 

1.  Introduction 

Slope instability can cause by three different factor or categories. Some of the main factors has being 

categorized by geological, climate change and human activities. From the geological perspective, soil 

layer and profile were crucial in influencing the slope instability. Intensity of rainfall, earthquake, 

flooding and those related disaster are some of the crucial factors of slope instability from the perspective 

of climate change. During the rainfall, rain water may distribute into two medium on surface and 

subsurface via surface runoff and infiltration/seepage phenomenon. Shallow failure of slope will 

occurred due to the less rainwater infiltration volume and surface runoff. Meanwhile, deep-seated slope 

failure will occurred due to the influence of the river and high groundwater level supplied by the 

excessive rainfall water. 

Rainfall induced slope instability create a common geotechnical hazard in tropical region such as 

Malaysia [1]. The intensity of rainfall will affect the measurement of rain gauge and the suction of soil 

because of the measure amount of the rain that falls over time. Rainfall was one of the major cause of 

slope failures or slope instability when the area or region experience heavy rainfall. Therefore, the 

characteristic of the rainfall should be considered in the analysis of the slope instability. 

Suction plays an important role in the stability of slope especially in tropical region. Hence, the 

evaluation on the measurement of suction in soil of slope stability is needed [1]. Rainfall which 

happening at the area will cause the moisture content increased, the matric suction is reduced which 
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