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Indian Engineering Congress

The aim of the Indian Engineering Congress is to bring to fore
the developments in various fields of engineering and prepare
our engineers to face the future challenges for sustainable
development of the country.

The objectives of the Indian Engineering Congress are:

* To debate and discuss the theme of the Congress to create
awareness, promote ideas, innovations in their respective
engineering disciplines.

* To provide Engineers with a forum for exchange of
knowledge, updating information and developing a sense of
responsibility in their professional functioning.

* To promote and inculcate social responsibilities of engineers
towards fulfilling the basic needs of common citizen of our
country.

* To promote the Engineering practice that meets the
challenges of sustainable resource management.

* To promote Emergent Engineering Challenges.

Theme of the 33" Indian Engineering Congress

“Integration of Technologies: Emerging
Engineering Paradigm”

Technology integration is the approach that is used to choose
and refine the technologies employed in a new product, process,
or service - either in academia or in industries.

Technology integration in academia is the application of
technology tools in the field of education which allows the
students to use computer and technology skills for learning and
problem-solving purposes. It can also be defined as the use of
technology to enhance and support the educational environment.
Effective integration of technology is achieved when students
are able to select technology tools to help them in obtaining
information in a timely manner, analyze and synthesize
the information, and present it professionally. In seamless
integration, students are not only using technology but they
have access to a variety of tools that match the task at hand and
provide them the opportunity to build a deeper understanding
of content. Standard education curriculum with an integration
of technology can provide tools for advanced learning among
a broad range of topics. Integration of information and
communication technology is often closely monitored and
evaluated due to the current climate of accountability, outcome
based education and standardization in assessment. Willingness
to accept change is also a major requirement for successful
technology integration. Technology is continuously and rapidly
developing, it is an ongoing process and demands continual
learning.

In industry, if a company selects technologies that don’t
work well together, it can end up with a faulty product or
manufacturing process. The loss of market potential will defeat
envisioned purpose of selection of technologies. Therefore,
access to good researches is immensely important. The amount
a company spends on R&D is an indicator of its competitive
strength. Business analysts also supplement the fact. Product
life cycles have shortened dramatically, forcing companies to
develop and commercialize new technologies faster than ever.
Therefore it is of high importance how the company’s process is
rapidly and efficiently translating its R&D efforts into products
that satisfy the market’s needs. After all, a company’s return
on investment on R&D ultimately matters. In many industries,
superior technology integration is the key to achieving superior
R&D productivity and speed—and superior products.

Technology integration has always been important, but in
the last decade it has become much more important and
challenging too. The number of technologies to be chosen
by the companies has grown dramatically. Another important
fact about technology integration is that there is not just one
successful approach. Rather, the approach to be adopted must be
in harmony with a company’s capabilities and its local culture
and conditions. Advances in materials science, information
technology, electronics, computer science etc. have enabled
the technological bases of many industries changed rapidly
and unpredictably causing a paradigm shift in application of
engineering and technology.
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A Hybrid FEM-ANN Approach for Slope Instability Prediction
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nerability appraisal, Facwor OF Salety (FOS) bs the wide |y
accepted index o wnderstand, how close or Far a slope from
the Duluee. In thas work, an oallempl has been made 1o
simulate a road cut skope inoa landslide prone ares in
Budmpryaz, Utlarakband, Indi which lies near Himalayan
peodynamic mountain beli. A combination of Finie Ele
menl Methisd (FEM) and Ardilicia] Newral Metwork (AMNMN
his been adoped e predict FOS of the slope. In ANN, a
three laver, feed- forward back-propagation neural metwork
with one inpur layer and one hidden layer with three neu
romns and ome owipur layer has been considersd and irained
using datasers generated (oem nunsedical analysis of s
slope sl valiciledd wath mew sel of field slopse datie Misin
ahaolute peroentige omor cstimatad as DAM with coellzient
ol correlinon between fhe FOS o) FEM omad ANN as (0973,
which indicates that the system is very vigorous and last to
predict FOS for any slope.
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Abstract  Assessment of slope sability i one of the most It roduction

The slopz instability problems are very chronie naiural
disaster in Himalayan region. Budraprayag is ome of the
dastncts in Lhitaraklaond, where many magor and  miner
lamdslides have eocumed in past with loss of human Life and
civil inlrastroctune 1], Do o fegoent lndshides in
regiom, il is ome of the exploeable siles lor peological
emgineers and ressarchers. Lalest numerical analvsis wae
used For evaluating the unstable rood cut slopes in Rudra
pravaz arca |2]. Low anad high landslide hozard zonation
mags of the area were prepared by using remote sensing
and Geagraphic  Information Sysiem (GIS) 3] The
unstable road cul slopes along MH-109 of Rudrapryas
arean were dernfied gsmgr Contimoans Slogee Mass Rating
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thesir podential Gailore directions [ 4], while other researchers
hawe studied for slope swability of read cor slopes along
MH-58 (Garhwal Himalayal using Rock Mass Rating
{R&E) and Geological Sirengih Index (G510 [5].
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comventioml techmigue prefemed in maprity of shpe sl
hality amalysis Bul, with the advancerment in technology and
computing ability  the mumerical modelling  technigues
(FEM) has heen developed as o computational ol 1o selve
differential equations inengineering, [ gains s power Tiom
the ability 1o simulate physical behavior using high perfor-
mance computing without the need w simplity te problens.
Inddeed. comples engineenng problems need limate element
methiods b obtain moe reliable and accurate resulis.

The FEM com be wsed 1o study the stabliy ol slopes
using a failure delinitbon similar w that in the Timil egui-
Inbronm mmetbiod  (sech os the hnile elemeni '\.'Ir-::njrrlh
reduction method).  Among FEM  methods  For slope




Failure Surface

Tokal cin s by [y
Exbwrm Lot &8 72 50T

Fig. 4 Wagnimde ad diretion of meal Jdisplacenssnis, enpressed
wWith armond

Figure 4 shows the wotal displscemem vecwsr of the
slogue after Failure with magnitude and directsen. The toeal

displaocement was Tound 1o e 4573 mm, The Tcior of

sifety wios calowlvied 1o be (17 i the skpe is unstable

Fewme 5 shiws the acoumulation of folal shear strin
cimbour in the slope, This imdicate that Gailore plane of the
aloghe in circulas mode.

Implementation of ANMN Model
Metwork Architeciure

Arthcad pewral network consias ol o comples stroclure

muacke up ol elementary unils called newrens, 1 is capable of

perlonmmyg data processmg and koowledge epresentation
using immense paralle] cormputation

A peural network predicts an output pattern when it
recogiiaes a given input pattern | ML 31]. Each newron has
n inputs and calculutes fs oufput "n" using egquation

il
wo=f Ew.-p.— o]

where moare the ilh inpol, wy ane the ith weighits, bois the
bias amad 1 is the sctivatien funcrion o transfer function for
the mewron,

A three layer feed forward hack propagation nearal
nedwiork masde] wias selected becase of its efliciency and
foarkd L b appropriole ome i s case, U peneraily
comsisd of three layers i inpul, hidken and outpun liver,

Mumber of nevrons in the input Tayver depends on the
pumber of gl data sources. lnput e Form of meurons
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comrproanise the Lest layer and each peoarnom s conmec ed
by the meunm ol the successive iver, where cach oon
nection s camrying  the imitial st weights.  Features
extracted from the thematic layers was used as input in
the inpud layer, Mumber of hidden layers and number of
nearons in the hidden lavers are determined by the hiv and
trial process.

Chne ol the basic clkement of the any ANNs archileciun
15 the squashing Tunmciiom o sigmal Tunction. The role ol
thee sigmal function is W sguash (limi) the outpat sagmal of
the meuren o conain (linie) mnge. Squashing function
maps @ (possibly infinie) domain (e mpa o oa pre
spocificd ranze (e oupar. A seeat number of meathe
mutbical functions shwwld be spitnhle for ihe mle of the
acivaiion Tenciion of o newron, -‘ul:.- monlimenr Funeinom
can be wsed as o ~.|.|||:|:-.I|i||g Tumcimo but o s uiglmlill
Turmction which constrins ihe vk ol nestwoirk besiween
0 amd 1 oas widely o owse (32 A fesd Torwand  back
propagation pewnd netwiork archibeciure neade] 1 gven m
hg. b

Metwork weights are adjusted during the traiming ses-
sioms and the application of the leaming rule, Leaming is
realized through updation ot synaptic. eural and network
kevels, as it take place in the entire network

Ui ol Lhee wachely vsed pansdhizms of learming algonthm
m mewral petwork s the Back  Propagiixon
Algomthm (BPLAL The BFLA a5 appled on mudtilayer
lewdd Torwand networks, also kEnown as Suoln Layver Per
cepironms (MLPL 1t is based on an error correction learning
mbe i.coom the minimization of the mean squared ermor thal
i= o measure of the differcnce between the acal amd the
desited  ompu,  amd s the mwst comimonly ousel

Learning
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Pore jrdssime, MPa Caohesion, MPa Shope angle, &g Friction angle. deg FOS FOS s S Emo (FOS)
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3. MLE. Rawal, VP, Unival, B Doblal, V. Kehi. B.S. Rawal, A,

Bartwal, [x Singh, &, Aswal, Swdy of indslide hazard zonation
in Mandakini Yalley, Bodrapraysg dismict. Uttarakband weing
remle rereing ad GIS, Caie, Sen W) | 5E-0T0 (5SS

. R.K. Umrz. B Singh, M. Ahmad, T.N. Singh, Stmbility asalysis

af cpl slopes wing contimous slope mass mting and kinematiz
aralyss Rudl'upu.'_i.l.g [hearict, Dhramkhand, Sei. Res. Geo-

comlirms gl asreemenl between FOS by FEM and ANN. mster. L. T9-8T (011 Faforences
5. 5 Sakar, DOP. Easungo, 5. Kumkar, Rock miss classificaion and shiomld e
slope smbiliny assessmem of road cut shopes in Garlvaal Himalaya in this
P T Indin. Geotech. Ceeol. Eng. M4}, B27-240 {200 2)

'.-“IHI“““” B C.C, Swan. ¥V K. 500, Lﬁil AL pte arcl Vaie of eirthen sloqee meing m"d
dual continrm/FEM approsches. Int. J. Numer, Aml. Methods in Times

In this stuly, the datasets for tnaming and lesing wers Ceomech, 23, 13591371 { 1959) Fopomem- 10

abigined from strength mduction method (Phi-C redection T, Marsui, K, San, Finise clement shope stabiliny analysis by 1 fong

methady using PLAXIS-2D (FEM A theee layer femd
forward hack propagutien neunl network wath archilec s
-0, one input layer and one hicklen layer with thres
newrons and  one owipet layer was selected. A close
agresment wos lound between facwr of safety compuied
throgh ANM and FEM expect few cases, The percentags
emar cstimated s very less which indicates that the
approach s welul, applicable and st as companed o
FEM. The results obtpined from this analysis are ensgour-
ageable, which gives reasonable hope for the practical
application of ths model.

Therefore, based on the results, it has been concluded
that anificial neural metwork (AMMN) can be implemented
suceesalully for shape insabiliy problems of comples road
cul slopes ma most leasable and quick way.
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