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A	detailed	experimentation	was	conducted	on	cement	 stabilised	 rammed	
earth	(CSRE)	cylinders	with	varying	compacted	layer	thickness	to	study	the	
influence	of	compacted	layer	thickness	on	the	CSRE	compressive	strength.	
The	 strength	 behaviour	 in	 wet	 and	 dry	 condition	 was	 investigated.	 The	
study	examined	and	derived	CSRE	cylinders	for	its	optimum	layer	thickness	
and	compaction	energy.	
The	latter	part	deals	in	understanding	the	effect	of	super-plasticiser	on	the	
compaction	energy	and	compressive	strength	of	CSRE.	 Its	effect	on	stress	
strain	properties	of	CSRE	was	also	examined.	Different	dosages	of	 super-
plasticiser	 between	 0.07	 to	 2%	 of	 fines	 were	 considered	 and	 compared	
with	test	CSRE	specimens.	The	optimum	compacted	layer	thickness	of	CSRE	
that	 achieves	 maximum	 strength	 and	 the	 optimum	 dosage	 of	 super-
plasticiser	to	reduce	the	compaction	energy	to	achieve	maximum	strength.	
The	 practical	 significance	 of	 controlling	 the	 compacted	 layer	 thickness	 to	
its	 optimum	 and	 addition	 of	 optimum	 dosage	 of	 super-plasticiser	 is	
discussed.  
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Stress-strain	relationships	and	elastic	properties	of	CSRE	being	essential	for	
the	 analysis	 and	 design	 of	 CSRE	 structural	 components,	 extensive	
investigations	 were	 conducted	 on	 CSRE	 specimens.	 The	 compressive	
strength	of	CSRE	depends	upon	the	dry	density,	soil	composition,	cement	
content	 and	 the	 moisture	 content	 during	 testing.	 In	 this	 study	 three	
parameters	were	considered	as	variables	by	considering	the	generally	used	
field	 values	 for	dry	density,	 cement	 content	 and	 clay	 content.	About	250	
CSRE	 cylindrical	 specimens	 were	 cast	 and	 tested	 under	 uni-axial	
compression.	 Experimental	 stress	 strain	 relationships,	 strength	 and	
stiffness	 relationships	 and	 elastic	 properties	 for	 CSRE	 in	 dry	 and	 wet	
conditions	were	determined.		
An	 analytical	model	was	 developed	 to	 predict	 the	 stress-strain	 response.	
The	empirical	 relationships	 for	 strength	of	CSRE	and	 strain	at	peak	 stress	
for	 CSRE	 in	 terms	 of	 density	 and	 cement	 content	 were	 established.	 The	
curve	fit	factors	for	each	series	of	stress	strain	relationships	of	CSRE	were	
established.	 The	 proposed	 analytical	 model	 was	 validated	 for	 all	 the	
experimentally	 obtained	 stress	 strain	 relationships	 and	 for	 a	 couple	 of	
studies	by	others.	

	

The	 study	 focused	 on	 determining	 the	 shear	 strength;	 shear	 strength	
parameters	 and	 Mohr-Coulomb	 failure	 envelopes	 for	 CSRE	 specimens	
through	tri-axial	compression	tests.	 Its	significance	can	be	directly	related	
in	 determining	 in-plane	 shear	 strength	 of	 CSRE	 walls,	 modelling	 of	 CSRE	
failures	 under	 different	 types	 of	 loading	 condition	 and	 many	 more.	 The	
CSRE	 cylindrical	 specimens	were	 cast	with	optimum	soil	 composition	and	
constant	dry	density	with	cement	content	being	the	variable.	The	rammed	
earth	specimens	were	tested	under	four	confining	pressures.	The	influence	
of	 cement	 content	 and	 confining	pressure	on	 the	 shear	 strength	of	 CSRE	
and	the	practical	significance	of	using	failure	envelopes	are	discussed.	

	
	
	
CSRE	walls	are	subjected	to	in-plane	and	out-of-plane	bending	due	to	wind	
or	 seismic	 loads.	 The	 most	 effective	 method	 to	 improve	 the	 flexural	
strength	of	CSRE	 is	by	providing	 reinforcement.	The	 flexural	behaviour	of	
reinforced	 CSRE	 greatly	 depends	 upon	 the	 bond	 strength	 between	 the	
rebars	and	the	CSRE	matrix.		
Standard	 pullout	 tests	 were	 performed	 to	 assess	 the	 bond	 strength	
between	 rebars	 and	 the	 CSRE	 matrix.	 Cement	 content,	 dry	 density	 and	
type	 of	 rebar	 were	 the	 variables	 considered	 for	 the	 experimental	
protocol.The	bond	force	–	slip	relationships	for	CSRE	with	different	types	of	
rebars	 were	 generated	 and	 presented.	 The	 influence	 of	 type	 of	
reinforcement	on	the	bond	strength	of	CSRE	and	the	failure	mode	of	CSRE	
specimens	with	different	rebars	are	discussed.	
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This	 experimental	 protocol	 investigated	 the	 behaviour	 of	 plain	 and	
steel	reinforced	cement	stabilised	rammed	earth	beams	under	flexure.	
The	 study	 included	 the	 development	 of	 stress	 block	 and	 stress	 block	
parameters	 for	 CSRE	 followed	 by	 arriving	 at	 design	 calculations	 for	
reinforced	 CSRE	 beams.	 The	 flexural	 strength	 of	 CSRE	 in	 the	 two	
orthogonal	 directions	 was	 investigated	 and	 presented.	 The	moment-
curvature	relationships,	load	deflection	relationships	and	displacement	
profiles	 for	 plain	 and	 reinforced	 CSRE	 beams	 were	 established.	 The	
failure	 modes	 of	 plain	 and	 reinforced	 CSRE	 beams	 with	 flexural	
stresses	 parallel	 and	 perpendicular	 to	 the	 compacted	 layers	 were	
assessed

	

	

Title:		 	 Lakes	of	Bengaluru	as	drivers	of	an	enriched	blue-green	cityscape	

Advisor:		 Prof.	Monto	Mani	

• Conducted	field	studies	to	identify	the	factors	influencing	the	lake	water	quality	
• Participated	in	organizing	the	citizen	science	programs	that	creates	a	platform	to	interact	with	the	general	

public,	environmental	enthusiasts	and	volunteers	by	sharing	the	knowledge	from	our	investigations	on	
Bengaluru	lakes.	

• A	methodological	survey	was	conducted	to	study	the	nature	of	relationship	(and	ownership)	of	the	fringe	
communities	around	the	lake	and	the	lake	water	quality	

• Developed	a	forecasting	model	to	test	various	community	dynamics	in	the	fringes	and	their	possible	role	and	
effectiveness	in	the	lakes	revival.	
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• International	symposium	on	earthen	structures,	“Shear	strength	and	Mohr-Coulomb	failure	envelopes	for	
cement	stabilised	rammed	earth”,	2018	(Presented	the	paper)	

• International	symposium	on	earthen	structures,	“	Bond	strength	of	rebars	in	cement	stabilised	rammed	
earth”,	2018	(Presented	the	paper)	

• Rammed	Earth	Construction:	Cutting-Edge	Research	on	Traditional	and	Modern	Rammed	Earth,	“Analytical	
model	for	predicting	the	stress-strain	behaviour	of	cement	stabilised	rammed	earth”,	2015	(Presented	the	
paper)	

• Fourth	annual	student	symposium,	Dept.	of	Civil	Engineering,	IISc,	Bangalore	2011(Chaired	a	session)	
• Attended	the	Energy	efficient	buildings	workshop	series	on	“Low	carbon	materials	and	building	systems”	

2014.	

	

	

	

• Solid	Mechanics	(score	obtained:	6/8)	
• Fracture	Mechanics	(score	obtained:	6/8)	
• Numerical	Methods	(score	obtained:	6/8)	
• Design	of	Reinforced	concrete	and	masonry	structures	(score	obtained:	6/8)	
• Advanced	Concrete	design	(score	obtained:	6/8)	
• Technology	and	Sustainable	development	(score	obtained:	8/8)	

	

	

	

• Teamwork	
• Communication	
• Problem	solving	
• Creativity	
• Emotional	Intelligence	
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• Kannada	
• Tamil	
• English	
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