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How	to	design	gabion	wall

Gabion	Walls:	A	Versatile	and	Environmentally	Friendly	Hardscape	Solution	Gabion	walls	have	become	a	popular	choice	for	landscaping	due	to	their	unique	design	and	numerous	benefits.	These	structures	consist	of	individual	gabions,	which	are	metal	wire	or	mesh	cages	filled	with	rocks,	arranged	in	a	specific	way	to	create	the	desired	structure.
When	executed	correctly,	they	not	only	serve	a	practical	purpose	but	also	enhance	the	landscape's	beauty.	Gabion	walls	are	low-cost,	low	maintenance,	and	environmentally	friendly,	making	them	an	attractive	option	for	homeowners	and	businesses	alike.	Their	versatility	allows	them	to	complement	or	blend	into	every	landscaping	style,	from	modern
to	traditional.	Gabions	can	be	used	to	create	other	structures	besides	walls,	such	as	benches,	planters,	borders,	fences,	water	barriers,	and	sound	barriers.	The	concept	of	gabion	walls	dates	back	thousands	of	years,	with	ancient	Egyptians	using	woven	reed	baskets	filled	with	stones	to	maintain	the	banks	of	the	Nile.	The	modern	version	of	gabion
walls	was	developed	by	an	Italian	firm	in	1879,	which	still	produces	the	Maccaferri	Gabion	today.	This	company	remains	family-owned	and	is	used	in	a	variety	of	applications,	including	civil	engineering	projects,	military	applications,	road	building,	landscaping,	foundations,	erosion	control,	architecture,	and	coastal	environments.	Gabion	walls	fall
under	the	category	of	gravity	walls,	which	are	characterized	by	their	ability	to	resist	the	weight	of	the	earth	or	soil.	There	are	four	main	types	of	retaining	walls:	gravity,	cantilever,	anchor,	and	sheet	pile.	Gravity	walls	are	further	divided	into	sub-types,	with	gabion	walls	being	one	of	them.	In	conclusion,	gabion	walls	offer	a	unique	combination	of
style,	functionality,	and	environmental	benefits.	Their	versatility	and	low	maintenance	make	them	an	attractive	option	for	homeowners	and	businesses	looking	to	enhance	their	landscape.	Gabion	walls	primarily	rely	on	gravity	to	hold	retained	material	in	place,	unlike	other	retaining	wall	types	that	require	concrete	foundations	or	footers.	Pieces	of
leftover	concrete,	cement,	or	brick	from	construction	projects	can	be	used	as	fillers.	Studies	show	that	gabion	walls	can	reduce	CO2	emissions	by	up	to	80%	compared	to	traditional	concrete	designs,	due	to	their	minimal	use	of	cement.	Gabions	also	allow	for	the	incorporation	of	minimally	processed	stone	and	recycled	materials,	decreasing	landfill
waste	and	fuel	consumption.	Gabion	walls'	longevity	is	a	major	benefit.	They	become	stronger	over	time	as	debris,	sand,	and	organic	matter	accumulate	within	the	mesh	structure.	However,	regular	maintenance	is	necessary	to	keep	the	exterior	clean	and	free	of	weeds.	The	durability	and	flexibility	of	gabion	walls	contribute	to	their	long	lifespan.
Unlike	traditional	retaining	walls,	they	don't	require	a	concrete	foundation,	allowing	them	to	move	slightly	with	ground	movements	while	preserving	structural	integrity.	The	modular	design	also	enables	them	to	be	incredibly	sturdy	yet	flexible	at	the	same	time.	Gabions	are	designed	to	withstand	exposure	to	elements	and	collect	debris	over	time.	The
wire	cages	can	last	for	around	50	years	before	breaking	down,	but	the	structure	remains	intact	and	even	becomes	stronger.	This	makes	gabion	walls	a	cost-effective	option	compared	to	traditional	concrete	designs.	The	reduced	need	for	labor	and	materials	saves	valuable	time	and	resources.	Gabions	also	eliminate	the	need	for	intensive	foundational
prep	work	and	drainage	systems,	making	them	an	attractive	choice	for	many	projects.	In	addition	to	their	environmental	benefits	and	cost-effectiveness,	gabion	walls	require	little	to	no	maintenance	after	completion,	are	constructed	quickly,	and	are	highly	permeable.	However,	some	considerations	should	be	made	regarding	potential	erosion
problems	and	regular	upkeep.	Gabion	Structures:	Weighing	Pros	and	Cons	for	Your	Needs	Gabion	structures	have	been	used	to	provide	space	for	naturally-growing	organic	matter	such	as	moss,	weeds,	and	grass.	While	this	may	not	appeal	to	everyone,	it's	a	popular	choice	among	others.	Con:	Bulk	-	Despite	being	bulky,	gabion	structures	offer	an
advantage	of	no	need	for	reinforcements.	Con:	Unwanted	Animals	and	Organic	Growth	-	This	type	of	structure	can	attract	small	animals	and	encourage	organic	growth,	which	some	find	off-putting.	From	a	design	perspective,	gabion	structures	can	be	too	bulky	and	may	not	require	concrete	foundations.	However,	this	bulk	also	means	they	don't	need
reinforcements.	Some	people	enjoy	the	aesthetic	of	algae	or	moss	growing	over	rocks,	while	others	do	not.	Ultimately,	it	comes	down	to	personal	preference.	If	you're	considering	building	a	freestanding	gabion	wall,	follow	these	steps:	The	installation	of	a	gabion	wall	requires	careful	planning	and	execution,	especially	when	dealing	with	retaining
walls	over	4'	tall.	Start	by	marking	out	the	wall	location	and	preparing	the	ground	outline	using	paint	or	stakes.	Dig	down	only	far	enough	to	hit	the	hard	subsoil	layer,	exposing	the	base	for	your	structure.	If	necessary,	add	road	base	or	ABC	mix	to	firm	up	the	soil.	Clear	away	grass,	weeds,	and	topsoil,	making	sure	to	remove	any	organic	matter	in	the
way.	Once	the	area	is	level,	compact	the	crushed	rock	into	place.	This	will	provide	a	stable	foundation	for	your	gabion	wall	installation.	Assemble	and	place	the	cages	according	to	the	manufacturer's	instructions.	Before	filling	the	baskets,	ensure	they	are	empty	and	ready	for	placement.	Install	aerial	reinforcements	if	necessary	to	maintain	structural
integrity.	Pre-sorting	stones	and	using	power	wash	can	also	enhance	the	process.	Fill	each	stone	carefully,	focusing	on	the	outermost	layers	to	achieve	a	polished	look.	When	placing	rocks	behind	the	outer	layer,	make	sure	they	fit	snugly	to	prevent	sliding	or	falling.	Follow	this	pattern	as	you	build	up	the	outer	layer,	supporting	it	with	remaining	rocks.
Finally,	cover	the	opening	with	the	lid	and	secure	it	in	place	with	ties	provided	by	the	manufacturer.	Gabion	walls	offer	numerous	home	landscaping	possibilities,	serving	as	a	budget-friendly	retaining	wall,	enhancing	natural	landscaping,	or	even	being	used	as	a	privacy	fence.	They	can	be	easily	modified	and	redesigned,	making	them	a	versatile
feature	for	any	outdoor	space.	Unlike	traditional	retaining	walls	made	from	large	stones	or	bricks,	gabion	walls	are	created	by	filling	large	baskets	or	cages	with	loose	gravel,	stones,	or	other	heavy	items.	This	process	allows	for	significant	cost	savings	and	ease	of	transportation	compared	to	larger	materials.	Gabion	walls	can	be	configured	in	various
ways	to	suit	different	needs,	such	as	creating	a	retaining	wall,	privacy	fence,	or	incorporating	natural	stone	into	the	garden.	They	also	offer	industrial	uses	like	erosion	control,	temporary	flood	control,	noise	reduction,	and	filtering	silt	from	water	runoff.	The	benefits	of	gabion	walls	include	lower	construction	costs	compared	to	traditional	methods,
making	them	an	attractive	option	for	homeowners	and	landscape	designers	alike.	These	baskets	are	stacked	together	and	connected	using	heavy-duty	wire,	allowing	for	endless	design	possibilities.	Gabion	walls	can	be	completed	in	a	surprisingly	short	amount	of	time,	making	them	a	great	project	for	those	looking	to	add	some	visual	interest	to	their
outdoor	space.	With	the	ability	to	modify	and	redesign	finished	structures,	gabion	walls	offer	a	unique	blend	of	functionality	and	flexibility.	Constructing	a	gabion	wall	can	be	done	with	relative	ease,	and	it	doesn't	necessitate	the	use	of	heavy	equipment,	especially	for	shorter	walls.	Compared	to	building	a	dry	stone	retaining	wall,	which	can	be	quite
challenging,	especially	for	those	with	limited	construction	experience,	gabion	walls	are	more	straightforward.	One	of	the	advantages	of	gabion	walls	is	that	they	don't	pose	water	drainage	issues,	thanks	to	their	porous	design	which	allows	water	to	seep	through,	preventing	yard	saturation.	Unlike	standard	brick,	stone,	or	concrete	retaining	walls	that
can	crack	over	time	due	to	factors	like	water	and	settling,	gabion	walls	are	built	with	flexible	wire	baskets	that	prevent	cracking	and	maintain	the	structure's	flexibility	and	sturdiness.	Additionally,	gabion	walls	can	be	constructed	using	mostly	recycled	materials,	making	them	a	more	sustainable	option	compared	to	other	types	of	retaining	walls.
However,	building	a	gabion	wall	requires	physical	labor,	particularly	when	assembling	the	cages	and	filling	them	with	stones	or	other	materials.	The	task	can	be	time-consuming	and	physically	demanding,	especially	when	filling	the	baskets	by	hand	or	with	a	shovel.	Moreover,	constructing	a	tall	gabion	wall	can	be	more	complicated,	potentially
requiring	heavier	equipment	to	fill	the	upper	layers,	which	can	add	extra	expenses.	While	some	may	find	gabion	retaining	walls	less	aesthetically	pleasing	than	traditional	ones,	they	are	relatively	simple	to	build.	To	construct	a	basic	freestanding	gabion	wall,	start	by	marking	the	wall's	location	using	stakes	and	string,	then	prepare	the	foundation	by
removing	any	grass,	plants,	or	weeds.	Gabion	Wall	Installation	Guide	To	begin	building	a	gabion	wall,	start	by	digging	a	shallow	hole	in	the	marked	location,	just	deep	enough	to	reach	your	lawn's	harder	topsoil	layer.	If	you	have	clay	or	sandy	soil,	you	may	need	to	dig	down	4-6	inches	and	use	crushed	rock	or	road	base	for	backfilling.	Assemble	and
place	the	empty	cages	according	to	manufacturer	instructions,	as	they	are	sold	flat	and	unassembled.	Firstly,	assemble	each	cage	following	the	manufacturer's	guidelines.	Then,	lay	them	out	in	the	prepared	location,	starting	with	just	the	base	layer.	Link	the	baskets	together	for	added	security.	The	location	of	the	baskets	should	be	precisely	where	you
want	them	to	be	placed,	as	they	can't	be	easily	moved	once	filled.	Clean	and	sort	the	wall	filler	material	if	desired.	Pressure	wash	stones	to	make	them	look	more	attractive	before	filling	the	gabions.	Carefully	fill	each	basket	with	stones	or	other	filler	materials,	considering	distribution	if	using	multiple	colors	or	patterns.	Latch	the	lids	once	complete
and	repeat	steps	4-7	as	necessary	to	create	additional	rows	until	reaching	your	desired	wall	height.	Gabion	Walls:	A	Gravity-Based	Retaining	System	A	gabion	wall	is	a	type	of	gravity-based	retaining	system	consisting	of	wire	mesh	baskets	or	steel	cages	filled	with	rocks,	stones,	or	other	sturdy	materials	stacked	to	form	a	retaining	wall.	The	structure
typically	utilizes	1m	x	1m	steel	wire	panels	or	mesh,	which	are	unfolded	at	the	construction	site	to	create	cages.	These	cages	are	then	filled	with	materials,	tied	together,	and	assembled	into	the	retaining	walls.	To	prevent	tension	within	the	wall,	its	design	must	ensure	that	pressure-induced	stress	is	minimized.	This	involves	analyzing	the	gabion	wall's
geometry	to	verify	that	the	resultant	of	the	applied	pressures	falls	within	the	middle	third	of	the	base.	To	achieve	this,	the	eccentricity	(e)	of	the	resultant	must	be	less	than	one-sixth	of	the	wall's	width	at	base	level.	Eccentricity	can	be	calculated	using	the	formula	e	=	\frac	{w}{2}	-	\frac{M_R-M_O}{V},	where	e	is	eccentricity,	w	is	the	width	of	the
gabion	wall	at	base	level,	MR	and	MO	are	resisting	and	overturning	moments	respectively,	and	V	is	the	total	vertical	load.	For	a	10m	tall	gabion	retaining	wall,	with	granular	soil	having	a	density	of	18kN/m3,	a	surcharge	of	10	kN/m2	applied	on	the	backfill,	and	an	angle	of	shear	resistance	φ	=	30º,	the	bearing	resistance	of	the	base	is	assumed	to	be
300kN/m2.	The	size	of	each	unit	should	increase	by	one	(1m	x	1m)	cage,	and	a	trial-and-error	approach	should	be	used	to	establish	the	retained	height	and	geometry	of	the	gabion	retaining	wall.	The	stability	of	the	wall	should	be	verified	in	overturning,	sliding	at	the	interface	of	each	unit,	and	then	at	the	face.	Additionally,	the	pressure	at	the	base
level	must	be	within	the	middle	third	and	less	than	the	bearing	resistance	of	the	base.


