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ABSTRACT 

Mechanical properties of concrete depend on the curing condition of concrete. 
Now day Also so many self Curing materials available for construction work. 

The ACI-308(2010) through ACI-308(2014) Code states that 

because of the availability of additional internal water that is not part of the 
mixing Water", curing concrete means that water is not lost from the surface 
i.e., curing is taken to happen from the outside to inside. In contrast, internal 
curing is allowing for curing 'from the inside to outside. Internal curing' is 
the strength and durability of concrete. Shrinkage reducing agents and 

lightweight aggregates such as Leca and Polyethylene-glycol, Silica fume and 
stone chips are used respectively to achieve effective curing results. It is 
observed that there is an increase in compressive strength by using 

polyethylene glycol (PEG) and light weight fine aggregate (LWA). 



A
ssessm

ent 
of 

quality 
of 

U
rban A

 

case 

study 
of V

aranasi 

city, 

Uttar 

Pradesh, 

India D
ISSERTA

TIO
N

 
SU

BM
ITTED

 

IN
 

PARTIAL 

FU
LFILLM

EN
T 

OF 

THE 

REQUIREM
ENTS 

FO
R 

THE 

D
EG

REE 
OF 

M
aster 

of 
Technology 

in
 

Civil 
Engineering 

By 

M
rigank 

Shekhar 
20PG

C
EC

05 

U
nder 

th
e 

G
uidance 

of 
Dr 
D

eepa 
Srivastava 

A
sst. 

Professor 
LIN

G
A

Y
A

'S 
V

ID
Y

A
PE

E
T

H
 

D
eem

ed-to-be 
U

niversity 

u/s 
3 of UGC 

Act 

1956 choosc 
to

 
know

 DEPARTM
ENT 

OF 

CIVIL 

ENGINEERING 

LIN
G

A
Y

A
'S 

VIDYAPEETH 
Faridabad, 
H

aryana 

July 
2022 

E
nvironm

ent: 



A
ssessm

ent 
of quality 
of Urban A

 

case 

study 
of V

aranasi 

city, 

Uttar 

Pradesh, 

India 

CERTIFICA
TE 

This 
is 
to 

certify 
that 

dissertation 

entitled, 

"A
ssessm

ent 
of quality 
of Urban 

Environm
ent: 

A
 

case 

study 
of 

V
aranasi 

city, 

Uttar 

Pradesh, 

India", 

subm
itted 

by 

M
rigank 

Shekhar 
to the 
Civil 

Engineering 

D
epartm

ent, 

Lingaya's 

Vidyapeeth, 

Faridabad, 
in 

partial 

fulfilm
ent 

of the 

requirem
ent 

for 

the 

aw
ard 

of th
e 

degree 
of M

aster 
of T

echnologv, 
is a record 
of B

onafede 

work 

carried 

out 
by 

him
 

under 

our 

supervision 

and 

quidance. 

The 

w
ork 

has 

not 

been 

subm
itted 

in 

parts 
or full 
to 

any 

other 

U
niversity 

or Institute 
for 
the 

aw
ard 

of any 

degree 
or diplom

a 
or for 

any 

other 

purpose. 

Dr Deepa 
Srivastava 

Asst. 
Professor 

Civil 
Engineering 
Departm

ent 
Lingaya's 
Vidyapeeth, 
Faridabad 

1
| 

Page 

Environm
ent: 



Assessm
ent 

of quality 
of Urban 

Environm
ent: 

A
 

case 

study 
of 

A
CK

N
O

W
LED

G
EM

EN
T 

I would 
like 
to 

express 
my 

special 

thanks 
of gratitude 
to 

my 

guide, 
Dr D

eepa 

Srivastava, 

who 

I 

Mrigank 
Shekhar 20PG

CEC05 
2 | Page 

V
aranasi 

city, 
Uttar 

Pradesh, 
India 

gave 
me 
an 

opportunity 
to 
do 

this 

dissertation 

and 

provided 

support 
&

 

his 

valuable 

inputs 
in 

com
pleting 

this 
dissertation. 

would 

also 

like 
to 

extend 

my 

gratitude 
to

 

other 

faculty 

m
em

bers 

for 

providing 

me 
all 

the necessary 

inform
ation 

&
 

resources 

that 

were 

required 

during 
my 
M. Tech. 

degree. 



USE 
OF 

G
LA

SS 

FIB
ER

 

FO
R 

STR
EN

G
TH

 

EN
H

A
N

C
EM

EN
T 

OF 
CO

N
CRETE 

D
ISSERTA

TIO
N

 
SU

BM
ITTED

 

IN
 

PA
RTIA

L 

FU
LFILLM

EN
T 

OF 

TH
E 

R
EQ

U
IR

EM
EN

TS 

FO
R 

TH
E 

D
EG

REE 

OF 

M
aster 

of Technology 

in 

Civil 
Engineering 

By 

M
anish 

Gupta 20PG
CECO

9 

Under 

the 

G
uidance 

of 
Mr. 
D

eepak 
K

aushik 
A

sst. 
P

rofessor 
LIN

G
A

Y
A

'S 
V

ID
Y

A
PEETH

 
D

eem
ed-to-be 

U
niversity 

u/s 
3 of UGC 
Act 

1956 choose 
to

 
know

 D
EPA

RTM
EN

T 

OF 

CIVIL 

EN
G

IN
EERIN

G
 

LIN
G

A
Y

A
'S 

V
ID

Y
A

PEETH
 

Faridabad, 
H

aryana 

July, 
2022 



C
ER

TIFIC
A

TE 

This 
is to

 

certify 

that 

dissertation 

entitled, 
* Use 
of Glass 

Fiber 

for 

Strength 

subm
itted 

by 
M

anish 

Gupta 
to 
the 

Civil 

Engineering 

Departm
ent, 

Lingaya's 

Vidyapeeth, 

Faridabad, 
in 

partial 

fulfilm
ent 

of the 

requirem
ent 

for 
the 

aw
ard 

of the 

degree 
of M

aster 
of Technology. 
is a record 
of bonafide 

work 

carried 

out 
by 

him
 

under 

our 

supervision 

and 

guidance. 

The 

work 

has 

not 

been 

or 
Mr. 

Asst. 
Professor Civil 

Engineering 
D

epartm
ent 

Lingaya's 
Vidyapeeth, 
Faridabad 

subm
itted 

in 

parts 
or 

full 
to any 

other 

U
niversity 

or Institute 
for 
the 

aw
ard 

of any 

degree 

Enhancem
ent 

of Concrete 
, 

diplom
a 

or 
for 
any 

other 

purpose. 

Deepak 
K

aushik 



A
CK

N
O

W
LED

G
EM

EN
T 

of 

gratitude 

to 

my 

guide, Mr. 

Deepak 

K
aushik, 

who 

gave 

me 
an 

opportunity 
to 
do 

would 

like 

to 

express 

my 

special 

thanks 

would 

also 

like 
to 

extend 
my 

gratitude 
to 

other 

faculty 

m
em

bers 
for 

providing 
me 
all 

the 

necessary 

inform
ation 

&
 

resources 

that 

were 

required 

during 
my 
M. Tech. 

degree. 
M

anish 
Gupta 20PG

CECO
9 

this 

dissertation 

and 

also 

provided 

support 
&

 
his 

valuable 

inputs 
in 

com
pleting 

this 
dissertation. 



EVALUATION OF MARSHALL STABIL 
PROPERTIES AND FATIGUE BEHAVIOUR OF 

BITUMINOUS MIXES USING WASTE PLASTIC 

A DissERTATION 

SUBMITTED IN PARTIAL FULEILLMENT OF THE 

REQUIREMENTS FOR THE DEGREE OF 

Master of Technology 
in 

Civil Engineering 

By 

Mihir Kumar Jha 

(20PGCECI1) 

Under the Guidance of 

Asst. Prof. Mr. Parvesh Kumar 

LINGAYA'S 
VIDYAPEETH 
choosc to know 

Department of Civil Engineering 
Lingaya's Vidy apeeth 

Faridabad 

July - 2022 



C
E

R
T

IF
IC

A
T

E
 

This 
is to 

certify 
that 

dissertation 

entitled, 

�evaluation 
of m

arshall 

stability 

properties 
and 
fatigue behaviour 

of bitum
inous 

m
ixes 

using 

w
aste 

plastic", 

subm
itted 

by 

M
ihir 

K
um

ar 

Jha 
to 
the 

Civil 

engineering 

Departm
ent, 

Lingaya's 

V
idyapeeth, 

Faridabad, 
in 

partial 

fulfilm
ent 

of the 

requirem
ent 

for 
the 
aw

 

aw
ard 

of any 

degree 
or diplom

a 
or for 

any 

other 

purpose. 

Mr. 
Parvesh 
K

unar 

Asst. 
Professor 

Civil 
Engineering 
D

epartm
ent 

Lingaya's 
Vidyapeeth, 
Faridabad 

of the 

degree 
of M

aster 
of 

Technology, 
is a record 
of 

bonafide 

work 

carried 
out 
by 

him
 

under 

our 

supervisioz 

and 

guidance. 

The 

work 

has 

not 

been 

subm
itted 

in 

parts 

orfull 
to any 

other 

U
niversity 

or Institute 
for 
the 



20
PG

CE
C1

1 M
ihi

r Kr. Jha 

inf
orm

ati
on

 &
 

res
ou

rce
s that

 

wer
e 

req
uir

ed
 

du
rin

g m
y 

M
. 

Tec
h. 

deg
ree

. 

A
CK

N
O

W
LE

D
G

EM
EN

T 

I 
wou

ld also
 

like
 to

 
ext

end
 m

y 
gra

titu
de

 to
 

oth
er 

fac
ult

y 

me
mb

ers
 for 

pro
vid

ing
 m

e 
all the 

ne
ces

sar
y 

op
po

rtu
nit

y to
 

do
 

this 

dis
ser

tat
ion

 and also
 

pro
vid

ed 

sup
por

t &
 

his 
val

uab
le 

inp
uts

 in
 

com
ple

tin
g this 

dis
ser

tat
ion

. 

I 
wou

ld like
 to

 
exp

res
s m

y 

spe
cia

l 

tha
nks

 of
 

gra
titu

de
 to

 
m

y 

gui
de,

 Mr. 

Pa
rve

sh 

Ku
ma

r, who gav
e m

e 
an

 



A
B

STR
A

C
T 

Bitum
en 

is 
a very 

com
plex 

m
aterial 

and 

durability 
of bitum

en 

pavem
ent 

depends 

upon selection 
of appropriate 

grade 
of bitum

en 
to 

suit 
the 

clim
ate 

conditions 

and 

traffic 

loading. 

Increase 
in 

traffic 

density, 

coupled 

with 

higher 

wheel 

loads 

and 

The 

present 

investigation 

was 

carried 
out 
to 

propose 
the 

use 
of waste 

processed 

plastic 
for 

the 

m
odification 

of 

bitum
inous 

concrete 

mix 
in 

order 
to 

cater 

the 

need 
of 

varying 

clim
atic 

condition 

prevailing 
in 

India 

and 

heavy 

axle 

loads 
on 
the 

pavem
ents 

as 

well 
as to 

m
inim

ize 

plastic 

w
aste. 

W
aste 

processed 

plastic 

were 

m
ixed 

to
 

bitum
inous 

concrete 
by 

wet 

and 

dry 

process 
to 
get 

m
odified 

mix. 

M
arshall 

M
ethod 

of mix 

design 

was adopted 
to 

find 

out 
the 

optim
um

 

bitum
en 

content. 

M
arshall 

specim
en 

were 

prepared 
for 

bitum
en 

content 
of 
4, 4.25, 

4.50, 

4.75, 

5.0, 

5.25, 
5.5 

percent 
by w

eight 
of 

mix 

with 
6, 7 

and 
8 percent 
of waste 

plastic 
by 

w
eight 

of 

bitum
en. 

B
ulk 

density, 

M
arshall 

Stability, 

Flow
 

value, 

M
arshall 

Quotient, 

Air 

voids, 

Voids 
in 

M
ineral 

A
ggregates 

(V
M

A
), 

Voids 

Keywords: 

Low
-density 

Polyethylene 

(LD
PE), 

Dry 

process, 

ii 

tem
perature 

variation 

lead 
to 

prem
ature 

failure 
of bitum

inous 

course. 

Cracking 
or 

fatigue 
of the 

asphalt 

layer from
 

repeated 

tensile 

strains 

due 
to 

traffic 

loading, 
the 

m
axim

um
 

is found 
at bottom

 
of 

the 
bitum

inous 
layer. 

Filled 

with 

Bitum
en 

(V
FB

) 

were 

determ
ined 

and 

com
pared 

with 

bitum
inous 

concrete 

m
ixes. 

The 

optim
um

 

am
ount 

of w
aste 

plastic 
to 
be 

added 
as 
a m

odifier 
of 

bitum
inous 

concrete 

was 

found 
to 

be 

7.10%
 

by 

w
eight 

of optim
um

 

bitum
en 

content 
of the bitum

inous 

concrete 

mix 

for 

sanm
ples 

casted 

with 

VG 

30 
in 

wet 

process 

w
hich 

has 

approxim
ately 

41%
 

and 

6.25%
 

higher 

stability 

value 

and 

flow
 

value 

respectively 

com
pared 

to 

the 

dry 

bitum
inous 

concrete 

mix. 

The 

flow
 

value 
is also 

with 
in 

lim
it 

for 

this m
odified 

mix 

and 

flow
 

observed 

was 
in 

the 

range 
of 2 to 
4 m

m
. 

Wet 
process, 
Plastic 

modified 

bitum
en, 

M
arshall 

Stability 

Test 



St
ru

ct
ur

al
 

St
ab

ili
ty

 

A
na

lv
sis

 of
 

Ex
ist

in
g 

St
ru

ct
ur

es
 

July
 -

2022
 

Fa
rid

ab
ad

 

Lin
ga

ya
's 

vid
ya

pe
eth

 

De
par

tm
ent

 of
 

Civ
il 

en
gin

eer
ing

 

ch
oo

sc
 to

 
kno

w 
V

ID
Y

A
PE

ET
H

 
LI

NG
AY

A'
S 

Mr. 

Mo
hd

. 

Bi
lal

 

Kh
an Un

der
 The 

Gu
ida

nc
e of

 

(2
0P

GC
ES

-0
1)

 
RA

VI
ND

ER
 

KU
MA

R 

B
y Ma

ster
 of

 
Te

chn
olo

gy
 in

 
Civ

il 

En
gin

eer
ing

 

Re
qu

ire
me

nts
 for the 

De
gre

e of
 

Su
bm

itte
d in

 
par

tial
 

ful
fill

me
nt of

 
the 

A
 

Str
uct

ura
l 

Sta
bil

ity
 

An
aly

sis
 of

 
Ex

isti
ng 

Str
uct

ure
s 

Di
sse

rta
tio

n 



Ra
vin

de
r 

Ku
m

ar-
20

PG
CE

S-
01

 
Str

uc
tur

al 

Sta
bil

ity
 

An
aly

sis
 of

 

2 

Lin
gay

a's 
Vid

yap
eeth

, 
Far

idab
ad 

Civ
il 

En
gin

ee
rin

g 
De

pa
rtm

en
t 

Mr. 

Mo
hd.

 

Bil
al 

Kha
n 26/22 

Un
ive

rsit
y or

 
Ins

titu
te for the 

awa
rd of

 
any 

deg
ree

 or
 

dip
lom

a or
 

for any oth
er 

pur
pos

e. 

out by
 

him und
er our 

sup
erv

isio
n and 

gui
dan

ce.
 The work
 has not been

 

sub
mit

ted
 in

 
par

ts or
 

fuil to
 

any othe
r 

of
 

the 

req
uire

me
nt for the 

awa
rd of

 
the 

deg
ree

 of
 

Ma
ster

 of
 

Tec
hno

log
y, 

is
 a 

rec
ord

 of
 

bon
afid

e work
 

car
ried

 

Rav
ind

er 

Kum
ar to

 
the Civ
il 

Eng
ine

erin
g 

Dep
artm

ent,
 

Lin
gay

a's 

Vid
yap

eeth
, 

Far
ida

bad
, in

 
par

tial
 

fulf
ilm

ent
 This

 is
 

to
 

cer
tify

 that 

dis
ser

tati
on 

ent
itle

d, 

"St
ruc

tur
al 

Sta
bili

ty 

An
aly

sis 

of
 

Exi
stin

g 

Str
uct

ure
s", 

sub
mit

ted
 by

 

CE
RT

IIC
AT

E 

Ex
isti

ng
 

St
ru

ctu
res

 



ACKNOWLEDGEMENT 

I would 
like 
to 

express 
my 

special 

thanks 
of 

gratitude 
to 

my 

guide, 
Mr. 

Mohd. 

Bilal 

Khan, 
who 

gave 
me 
an 

opportunity 
to 
do this 

dissertation 
and 

also 

provided 

support 
&

 
his 

valuable 

inputs 

in 

completing 
this 

dissertation. I would 

also 
like 
to 

extend 
my 

gratitude 
to 

other 

faculty 

members 
for 

providing 
me 
all 
the 

necessary information 
&

 

resources 
that 

were 

required 

during 
my 
M. 

Tech. 

degree. 

vi/ 
Ravinder 
Kum

ar 
M

.Tech-
Structure 

20PGCES-01 
3 

Structural 

Stability 

A
nalysis 

of 

Existing 

Structures 

R
avinder 

K
um

ar-20P
G

C
E

S
-01 



Recycling Of Bituminous Material 
(REJUPAVE) 

A DISSERTATION 

SUBMITTED IN PARTIAL FULFILLMENT OF THE 

REQUIREMENTS FOR THE DEGREE OF 

Master of Technology in Civil Engineering 
by 

Prashant Mishra 
20PGCECOI 

Under the Guidance of 
Prof. Rameezut Tauheed 

LINGAYA'S 
VIDYAPEETH 
choose to know 

Department of Civil engineering 
Lingaya's vidyapeeth 

Faridabad 

June - 2022 

1 



CERTIFICATE 

This is to certify that dissertation cntitled, "Bituminous Pavement Recycling using 

REJUPAVE Technolog ", submittcd by Prashant Mishra to the Civil cnginccring Department, 

Lingaya's Vidyapecth, Faridabad, in partial fulfilment of the requircment for the award of the 

degree of Master of Technology, is a record of bonafide work carricd out by him under our 

supcrvision and guidance. The work has not been submitted in parts or full to any othcr 

University or Institute for thc award of any degrcc or diploma or for any other purposc. 

Rameezut Tauheed 

Civil Engineering Department 
Lingaya's Vidyapeeth, Faridabad 

2 



I would like to cxprcss my spccial thanks of gratitude to my guide, 

gave me an opportunity to do this dissertation and also 

provided support & his valuable inputs in completing this dissertation. 

RAMEEZur TAvmho 

I would also like to extend my gratitude to other facuBty members for providing 

ACKNOWLEDGEMENT 

me all the necessary information & resources that were requircd during my M. 

Tech.degrec. 

K¡tmisC 

PrashantMishra 
20PGCECO1 

3 



Pag
e 

| 1 

20
20

-2
02

2 
Fa

rid
ab

ad
 

Lin
ga

ya
's 

vid
ya

pe
eth

 

De
pa

rtm
en

t of
 

Civ
il 

en
gin

ee
rin

g 

ch
oo

sc
 to

 
kn

ow
 

V
ID

Y
A

PE
ET

H
 

LI
NG

AY
A'

S 

Pr
of.

 
Ra

m
ee

zu
t 

(2
0P

GC
EC

O8
) SU

RA
J 

BH
AN

 

SIN
GH

 

SI
KA

RW
AR

 

B
y 

Civ
il 

En
gin

ee
rin

g 

(C
on

str
uc

tio
n 

En
gin

ee
rin

g) 

In
 

Ma
ste

r o
f 

Te
ch

no
log

y 

Re
qu

ire
m

en
ts for the 

De
gre

e of
 

Su
bm

itte
d in

 
pa

rtia
l 

fu
lfi

llm
en

t of
 

the 

A
 

D
iss

er
tat

io
n 

EX
PE

RI
M

EN
TA

L 

ST
UD

Y O
N

 

SEL
F 

HE
AL

IN
G 

CO
NC

RE
TE

 

Ta
uh

ee
d Un

de
r the 

G
ui

da
nc

e of
 



CERTIFICATE 

This is to certify that dissertation entitled, Experimental study on self-healing concrete", 

submitted by Suraj Bhan Singh Sikarwar to the Civil engineering Department, Lingaya's 

Vidyapeeth. Faridabad, in partial fulflment of the requirement for the award of the degree of 
Master of Technology, is a record of bonafide work carried out by him under our supervision 

and guidance. The work has not been submitted in parts or full to any other University or Institute 
for the award of any degree or diploma or for any other purpose. 

Mr. Rameéz Tauheed 

Civil Engineering Department 
Lingaya's Vidyapeeth, Faridabad 

Page 2 



Pag
e 

| 3 

Ro
ll no. 

-
20

PG
CE

CO
8 

Sur
aj 

Bha
n 

Sin
gh 

Sik
arw

ar 

deg
ree

. 
all the 

ne
ce

ssa
ry

 

inf
or

m
ati

on
 &

 
res

ou
rce

s that
 

wer
e 

req
uir

ed
 

du
rin

g m
y 

M
. 

Tec
h. 

I 
wou

ld also
 

like
 to

 
ext

end
 m

y 
gra

titu
de

 to
 

oth
er 

fac
ult

y 

me
mb

ers
 for 

pr
ov

idi
ng

 m
e 

and 
pro

vid
ed

 

sup
po

rt 

&
 

his 
va

lua
ble

 

inp
uts

 in
 

co
mp

let
ing

 this
 

dis
ser

tat
ion

. Ta
uh

eed
 

(P
rof

ess
or,

 

Civ
il 

De
pt.)

, who gav
e m

e 
an

 
op

po
rtu

nit
y to

 
do

 
this

 
dis

se
rta

tio
n 

I 
wo

uld
 like
 to

 
ex

pre
ss m

y 
spe

cia
l 

tha
nk

s of
 

A
C

K
N

O
W

L
E

D
G

E
M

E
N

T
 

gra
titu

de
 to

 
m

y 

gu
ide

, Mr. 
Ra

me
ez

ut 



20
20

-20
22

 Fa
rid

ab
ad

 

Lin
gay

a's
 

Vi
dy

ape
eth

 

De
par

tm
ent

 of
 

Civ
il 

En
gin

eer
ing

 

ch
oo

se
 to

 
kno

w 
VI

DY
AP

EE
TH

 
LI

NG
AY

AS
 

(As
st. 

MR.
 

RA
M

EE
ZU

T 
TA

UH
EE

D 

Un
de

r the 

(2
0P

GC
EC

10
) MO

HD
 

IR
SH

AD
 

B
y Ma

ste
r of

 
Te

ch
no

log
y in

 
Civ

il 

En
gin

ee
rin

g Re
qu

ire
m

en
ts for the 

De
gre

e of
 

Su
bm

itt
ed

 in
 

pa
rti

al 

fu
lfi

llm
en

t of
 

the 

A
 

D
is

se
rt

at
io

n 

O
F 

B
U

IL
D

IN
G

S 

A
SS

ES
SM

EN
T O

F 

ST
R

U
C

TU
R

A
L 

ST
A

BI
LI

TY
 

Pr
ofe

sso
r 

Civ
il 

En
gin

ee
rin

g 

De
pa

rtm
en

t) 

Gu
ida

nc
e o

f 



Ass
t. 

Pro
fes

kor
 M

R. 
RA

EE
ZU

T 
TA

UH
EE

D 
Lin

gay
a's 

Vi
dy

ape
eth

, 
Far

ida
bad

 Civ
il 

oth
er 

pu
rpo

se.
 

sub
mi

tte
d in

 
par

ts or
 

full
 to

 
any oth
er 

Un
ive

rsi
ty or

 
Ins

titu
te for the 

awa
rd of

 
any 

deg
ree

 or
 

dip
lom

a or
 

for any rec
ord

 of
 

bo
na

fid
e 

wor
k 

car
rie

d out by
 

him 

und
er our 

sup
erv

isi
on

 and 

gu
ida

nc
e. The wor

k has not been
 

Fa
rid

aba
d, in

 
par

tial
 

ful
fill

me
nt of

 
the 

req
uir

em
en

t for the 
awa

rd of
 

the 
deg

ree
 of

 
Ma

ster
 of

 
Te

ch
no

log
y, 

is
 a 

BU
ILD

IN
GS

", 

sub
mi

tted
 by

 
Moh

d 

Irsh
ad to

 
the Civ
il 

eng
ine

eri
ng

 

De
par

tm
ent

, 

Lin
gay

a's
 

Vi
dy

ape
eth

, This
 is

 
to

 
cer

tify
 that
 

dis
ser

tat
ion

 

en
titl

ed
, 

�AS
SE

SS
ME

NT
 O

F 

ST
RU

CT
UR

AL
 

ST
AB

ILI
TY

 O
F 

CE
RT

IF
IC

A
TE

 

En
gin

eer
ing

 

De
pa

rtm
en

t 



ACKNOWLEDGEMENT 

I would like to express my special thanks of gratitude to my guide, MR. RAMEEZUT TAUHEED (Asst. 

Professor Civil Engg. Dept.), who gave me an opportunity to do this dissertation and also provided support & 

his valuable inputs in completing this dissertation, 

I would also like to extend my gratitude to other faculty members for providing me all the necessary 

information & resources that were required during my M. Tech. Degree. 

2 

MOHD IRSHAD 

(20PGCEC10) 



A
B

STR
A

C
T 

After 
the 

incident 

wherein 

one 

substation 

building 

was 

collapsed, 

M
anagem

ent 

had 

decided 
to

 

review
 

the 

structural 

safety 
of 

276 

nos 

BRPL 

prem
ises 

those 

were 

constructed 

before 

year 

2000. 
A

 

G
ovt. 

approved 

consultant 
was 

hired 
by 

BRPL 
for 

structural 

safety 

audit 

selected 

through 

open 

bidding 

process 

and 

conducted 

the 
As per 

consultant's 

report, 

the 

structure 
of these 

buildings 
do 

not 

confirm
 

to
 

various 

provision 
of present earthquake 

resistant 

design 

codes 

like 
IS 

1893-2016; 
IS 

4326-2013: 

IS13920-2016, 

while 

these 

locations 
lie 
in 

earthquake 

zone 

IV
. 

H
ow

ever 

structure 

has 

been 

constructed 

with 

seism
ic 

provision 

prevailing 
at 

the 

tim
e 

of 

The 

unsafe 

declared 

buildings 

have 

been 

categorized 

according 
to 

the 

condition 
of 

RCC 

beam
s, 

ceiling 

and colum
ns, 

those 

which 

have 

loosen 

their 

strength 

with 
the 

passage 
of tim

e 

and 

visible 

rusted 

reinforcem
ents 

are 

are 

considered 

for 

retrofitting 

because 

urgent 

Grid 

buildings 
in 

BRPL 

w
hose 

current 
condition 

This 

dissertation 

project 
is presented 
for 

structural 

assessm
ent 

of three 

nos 
of 

sub-station 

buildings 

nam
ely 

1. 33KV 

Tughlakabad 

Grid 

located 
at Air 

Force 

M
ES 

Colony, 

Tughlakabad, 

New 

D
elhi-110019 

33 

K
V

 

M
asjid 

M
oth 

Grid 

located 

near 

Chirag 

Delhi, 

DTC 

Bus 

Stand, 

New 

D
elhi-1 

10017 
and 

2. 
3. 33 

K
V

 

Bhikaji 

Cam
a 

Place 

Grid 

located 

Near 

A
ugust 

K
ranti 

B
haw

an, 

B
hikaji 

Cam
a 

Place 

Com
plex, 

New 

3 

structural 

audit 
of the 

selected 

office 

buildings. 

constructions. 
The 

consultant 

has 

declared 
23 

Nos 

buildings 

unsafe 
out 
of w

hich 
29 

Nos 

buildings 

(EH
V

 

Grid) can 

attain 
or 

increase 

the 

overall 

life 
of the 

building 
by 

R
etrofitting 

works 
as 

per 

their 

recom
m

endation. making 
it dangerous 

which 

may 
fail 

during 

earthquake 
and 
cause 

harm
 

to hum
an 

life 
as well 
as other 

expensive 

assets 
of the 

B
R

PL. 

The 

condition 
of brick 

walls 

and 

roof 

treatm
ent 

is also 

considered 
for 
the 

categorization 
of 

unsafe 
buildings. was 

found 

critical 
&

 

serious 

and 

declared 

unsafe 

for 
long 
term

 use 
in 

respect 
to 
its 

safety 

and 

stability 

during 

earthquake 

m
easures 

should 
be 
taken 

to 
m

ake 

them
 

safe 
for 

staff 
as well 

as 
for 
consum

ers. 

D
elhi-110066. 



1 

BI
M-

Ba
sed

 

De
cis

ion
 

Sup
por

t 

Sys
tem

 for 
Ma

ter
ial 

Se
lec

tio
n 

Bas
ed on

 
Su

ppl
ier

 

Rat
ing

 

JUN
E 

-
202

2 
Fa

rid
ab

ad
 

Li
ng

ay
a's

vi
dy

ap
ee

th
 

De
pa

rtm
en

t of
 

Civ
il 

En
gin

ee
rin

g 

ch
oo

se
 to

 
kn

ow
 

V
ID

Y
A

P
E

E
T

H
 

LI
N

G
A

Y
A

S 

De
pa

rtm
en

t of
 

Civ
il 

En
gin

ee
rin

g A
ss

ist
an

t 
Pr

of
es

so
r 

Ch
itr

an
jan

 
Ku

ma
r 

Un
de

r the 

Gu
ida

nc
e of

 

20
PG

CE
C1

2 

SA
TY

AM
 

KU
M

AR
 

by
 

(C
on

str
uc

tio
n 

Te
ch

no
log

y and 
M

an
ag

em
en

t) 

Ma
ste

r of
 

Te
ch

no
log

y in
 

Civ
il 

En
gin

ee
rin

g 

R
EQ

U
IR

EM
EN

TS
 

FO
RT

HE
 

DE
GR

EE
 O

F 

SU
BM

IT
TE

D
 IN

 
PA

RT
IA

L 

FU
LF

IL
M

EN
T O

F 

THE
 

A
 

D
IS

SE
R

TA
TI

O
N

 
on

 
Su

pp
lie

r 
Ra

tin
g 

BI
M

-B
ase

d 

De
cis

ion
 

Su
pp

ort
 

Sy
ste

m for 

M
ate

ria
l 

Se
lec

tio
n 

Ba
sed

 



.ie to certify that dissertation entitled, "BIM-Based Decision Support System for Materia 

CERTIFICATE 

Selection Based on Supplier Rating", submitted by Satyam Kumar to the Civil engineering Department, Lingaya's Vidyapeeth, Faridabad, in partial fulfilment of the requirement for the award of the degree of Master of Technology, is a record of bonafide work carried out by him under our Supervision and guidance. The work has not been submitted in parts or full to any hor Iniversity or Institute for the award of any degree or diploma or for any other purpose. 

Prof. Chitranjan Kumar 
Assistant Professor 
Civil Engineering Department 
Lingaya's Vidyapeeth, Faridabad 

BIM-Based Decision Support System for Material Selection Based on Supplier Rating 

2 



Jun
e 

-
202

2 
Fa

rid
ab

ad
 

Lin
gay

a's 
vid

yap
eet

h 

De
par

tine
nt of

 
Civ

il 

eng
ine

erin
g 

cho
ose

 to
 

kno
w 

VI
DY

AP
EE

TH
 

LI
NG

AY
A'

S 

Pro
f. Un

der
 the 

Gu
id

an
ce

 of
 

(2
0P

GC
EC

14
) SU

NI
L 

KÜ
M

AR
 

by
 Civ

il 

En
gin

ee
rin

g 

(C
on

str
uc

tio
n 

Te
ch

no
log

y 

&
 

M
an

ag
em

en
t) 

In
 

Ma
ste

r o
f 

Te
ch

no
log

y 

R
EQ

U
IR

EM
EN

TS
 

FOR
 

THE
 

DE
GR

EE
 O

F 

SU
BM

IT
TE

D
 IN

 
PA

RT
IA

L 

FU
LF

IL
M

EN
T O

F 

THE
 

A
 

DI
SS

ER
TA

TI
ON

 

C
O

N
ST

R
U

C
T

IO
N

 RIS
K 

M
A

N
A

G
EM

EN
T 

IN
 

M
ET

RO
 

RA
IL 

M
oh

d. 
Ze

es
ha

n 
Kh

an 



Li
ng

ay
a's

 
Vi

dy
ap

ee
th,

 
Fa

rid
ab

ad
 

Civ
il 

En
gin

ee
rin

g 
De

pa
rtm

en
t 

MO
HD

 
ZE

ES
HA

N 
KH

AN
 

or
 

dip
lom

a or
 

for any 

oth
er 

pu
rpo

se.
 

not bee
n 

su
bm

itt
ed

 in
 

par
ts or

 
full

 to
 

any 

oth
er 

Un
iv

er
sit

y or
 

In
sti

tu
te for the 

aw
ard

 of
 

any 

de
gre

e 

rec
ord

 of
 

Bo
na

fed
e 

wor
k 

ca
rri

ed
 out by

 
him 

und
er our 

su
pe

rv
isi

on
 and 

gu
ida

nc
e. The wo
rk has 

in
 

pa
rtia

l 

fu
lfi

lm
en

t of
 

the 

re
qu

ire
m

en
t for the 

aw
ard

 of
 

the 
de

gre
e of

 
M

ast
er of

 
Te

ch
no

lo
gy

, is
 a sub

mi
tte

d by
 

Sun
il 

Ku
ma

r to
 

the 
Civ

il 

En
gin

ee
rin

g 

De
pa

rtm
en

t, 

Li
ng

ay
a's

 

Vi
dy

ap
ee

th,
 

Fa
rid

ab
ad

, 

Thi
s is

 
to

 
ce

rtif
y that

 

di
ss

er
tat

io
n 

en
titl

ed
, 

Ris
k 

M
an

ag
em

en
t in

 
Me

tro
 

Rai
l 

Co
ns

tru
cti

on
", 

C
ER

TI
FI

C
A

TE
 



20
PG

C
EC

14
 SU

NI
L 

KU
M

AR
 

the 
ne

ce
ss

ar
y 

in
fo

rm
at

io
n 

&
 

re
so

ur
ce

s tha
t 

wer
e 

req
uir

ed
 

du
rin

g m
y 

M
. 

Tec
h. 

I 
wo

uld
 

also
 

like
 to

 
ext

end
 m

y 

gr
ati

tud
e to

 
oth

er 

fac
ult

y 

me
mb

ers
 for 

pr
ov

idi
ng

 m
e 

all com
ple

tin
g this 

dis
ser

tat
ion

. 
op

po
rtu

nit
y to

 
do

 
this

 

dis
ser

tat
ion

 and also
 

pro
vid

ed
 

sup
po

rt 

&
 

his 
va

lua
ble

 

inp
uts

 in
 KH

AN
 

(A
ss

ist
an

t 

Pr
of

es
so

r 

D
ep

ar
tm

en
t of

 
Civ

il 

En
gi

ne
er

in
g)

, who gav
e m

e 

an
 

I 

AC
KN

OW
LE

DG
EM

EN
T 

wo
uld

 like
 to

 
ex

pre
ss m

y 
spe

cia
l 

tha
nks

 of
 

gra
titu

de
 to

 
m

y 

gui
de,

 
MO

HD
 

ZE
ES

HA
N 



EFFECT OF FLY ASH ON STRENGTH OF PAVEMENT QUALITY CONCRETE 

A DISSERTATION 

SUBMITTED IN PARTIAL FULFILLMENT OF THE 

REQUIREMENTS FOR THE DEGREE OF 

Master of Technology 
In 

Civil Engineering 
(Construction Technology & Management) 

By 
SUMIT KUMAR 

(20PGCEC16) 

Under the Guidance of 
Asst. Prof. Rameezut Tauheed 

LINGAYA'S 
VIDYAPEETH 
choosc to know 

Department of Civil Engineering 
Lingaya's vidyapeeth 

Faridabad 

2020-2022 



C
ER

TIFIC
A

TE 

This 
is 
to 

certify 

that 
dissertation 
entitled, 

�Effect 
of flyash 
on 

strength 
of pavem

ent 

quality 

concrete", 

subm
itted 

by 

Sum
it 

Kum
ar 

to 

the 

Civil 

engineering 

Departm
ent, 

Lingaya's 

Vidyapeeth, 
Faridabad, 
in 

Mr. 

R
am

ut 
Tauheed 

partial 

fulfilm
ent 

of the 

requirem
ent 

for 
the 

aw
ard 

of the 

degree 
of 

M
aster 

of 

Technology, 
is a record 
of 

bonafide 

work 

carried 
out 
by 

him
 

under 
our 

supervision 

and 

guidance. 

The 

work 

has 

not 

been 

subm
itted 

in 

parts 
or 

full 
to 

any 

other 

U
niversity 

or 

Institute 
for 
the 

avward 
of any 

degree 
or 

diplom
a 

or for 

any 

other 

purpose. 

Civil 
Engineering 
Department 

Lingaya's 

Vidyapeeth, 

Faridabad 



A
C

K
N

O
W

LED
G

EM
EN

T 

I would 

like 
to 

express 

my 

special 

thanks 
of gratitude 
to my 

guide, 

Mr. 

R
am

eezut 

T
auheed 

(A
sst. 

Professor, 

Civil 

D
ept.), 

w
ho 

gave 

me 

opportunity 
to 
do 

an
 

I would 

also 

like 
to

 

extend 

were 

required 

during 

my 

Sum
it 

K
um

ar 

Roll 
no. 
20PG

C
E

C
16 

this 

dissertation 
and 

provided 

support 
&

 

his 

valuable 

inputs 
in 

com
pleting 

this 
dissertation. 

my 
gratitude 
to 

other 

faculty 

m
em

bers 

for 
providing 

me 
all 

th
e 

necessary 

inform
ation 

and 
resources 
that M. 

Tech. 
degree. 



Ju
ne

-202
2 

Fa
rid

ab
ad

 

Lin
gay

a's
 

vid
yap

eet
h 

De
par

tm
ent

 of
 

Civ
il 

en
gin

eer
ing

 

cho
osc

 to
 

kno
w 

VI
DY

AP
EE

TH
 

LI
NG

AY
A'

S 
Pr

of.
 

Ra
m

ee
zu

t 
Ta

uh
ee

d Un
der

 the 

Gu
ida

nc
e of

 

(20
PG

CE
C1

7) 

VI
RE

ND
ER

 
KU

MA
R 

bv
 

Ma
ster

 of
 

Te
chn

olo
gy

 in
 

Civ
il 

En
gin

eer
ing

 

Re
qu

ire
me

nts
 for the 

De
gre

e of
 

Su
bm

itte
d in

 
par

tial
 

ful
fill

me
nt of

 
the 

A
 

D
is

se
rta

tio
n 

Soi
l 

R
ei

nf
or

ce
m

en
t Co

ir 

Fi
be

r as
 a 

Pe
rfo

rm
an

ce
 and 

An
aly

sis
 of

 



2 

Lin
gay

a's 
Vid

yap
eet

h, 
Far

ida
bad

 Civ
il 

En
gin

eer
ing

 
De

pa
rtm

en
t 

to
 

any othe
r 

Un
ive

rsit
y or

 
Ins

titu
te for the 

awa
rd of

 
any 

deg
ree 

or
 

dip
lom

a or
 

for any oth
er 

pur
pos

e. work
 

car
ied

 out by
 

him 

und
er our 

sup
erv

isio
n and 

gui
dan

ce.
 The work
 has not been

 

sub
mit

ted
 in

 
par

ts or
 

full 

ful
film

ent
 of

 
the 

rcq
uir

em
ent

 for the 
awa

rd of
 

the 
deg

ree
 of

 
Ma

ster
 of

 

Tec
hno

log
y, 

is
 a 

rec
ord

 of
 

bon
afid

e 

sub
mit

ted 

by
 

Vir
end

er 

Kum
ar to

 
the civi

l 

eng
ine

erin
g 

De
par

tme
nt, 

Lin
gay

a's 

Vid
yap

eeth
, 

Far
ida

bad
, in

 
par

tial
 This

 is
 

to
 

cer
tify

 that 

dis
ser

tati
on 

ent
itle

d, 

Per
for

ma
nce

 and 

An
aly

sis 

of
 

Coir
 

Fib
re as

 a 
Soil

 

Rei
nfo

rce
me

nt"
 

CE
RT

IFI
CA

TE
 



3 

20
PG

CE
C1

7 
V

ire
nd

er
 

Ku
ma

r 

ne
ces

sar
y 

inf
orm

ati
on

 &
 

res
ou

rce
s that

 

wer
e 

req
uir

ed
 

du
rin

g m
y 

M
. 

val
uab

le 

inp
uts

 in
 

co
mp

let
ing

 this 

dis
ser

tat
ion

. De
pt.

), who gav
e m

e 

an
 

op
po

rtu
nit

y to
 

do
 

this
 

dis
se

rta
tio

n and also
 

pro
vid

ed
 

sup
po

rt 

&
 

his 

I 
wo

uld
 like 

to
 

exp
res

s m
y 

spe
cia

l 

tha
nks

 of
 

gra
titu

de
 to

 
m

y 
gui

de,
 

Ra
me

ezu
t 

Ta
uh

eed
 

(Ci
vil

 

AC
KN

OW
LE

DG
EM

EN
T 

Tec
h. 

deg
ree

. 

I 
wo

uld
 also
 like
 to

 
ext

end
 m

y 

gra
titu

de
 to

 
oth

er 

fac
ult

y 

me
mb

ers
 for 

pro
vid

ing
 m

e 
all the 


