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1) Introduction	
	
The	incident	involving	the	collapse	of	temporary	works	on	a	construction	
site	just	north	of	Grayston	Drive	occurred	at	about	15:25	on	14	October	
2015.	The	collapse	resulted	in	the	deaths	of	two	people	and	the	injury	of	
19	 others.	 The	 names	 of	 the	 deceased	 are	 Adrian	 Doodnath	 and	
Siyabonga	Myeni.	
	
Gregory	 Harington,	 the	 author	 of	 this	 report	 who	 is	 a	 structural	
engineer,	 closely	 followed	 media	 reports	 covering	 the	 incident	 on	
Twitter	 soon	 after	 it	 occurred.	 He	 was	 quite	 familiar	 with	 the	
configuration	 of	 the	 permanent	 works	 being	 constructed	 as	 he	 had	
followed	the	project	after	the	handover	of	the	site	to	contractor	Murray	
&	Roberts	Infrastructure	was	done	in	March	2015.	
	
A	vast	amount	of	visual	material	was	immediately	available	but	it	took	a	
while	to	orientate	oneself	and	interpret	the	debris	lying	strewn	over	the	
site.	 The	 likely	 cause	 of	 the	 collapse	 of	 the	 temporary	 works	 was	 not	
immediately	 clear	 and	 speculation	 in	 the	media	 about	 possible	 causes	
included	the	effect	of	gusts	of	wind	and	an	alleged	collision	by	a	ready	
mix	concrete	truck	into	scaffolding	on	the	western	side	of	the	site	where	
the	 truck	 had	 been	 discharging	 blinding	 concrete	 into	 a	 pile	 cap	
structure	by	means	of	a	mobile	crane	and	banana	bucket.	
	
It	was	evident	that	prior	to	the	collapse	the	temporary	works	had	been	
configured	 as	 a	 deck	 spanning	 both	 the	 north	 and	 south	 bound	
carriageways	 of	 the	 M1	 motorway	 just	 north	 of	 the	 Grayston	 Drive	
bridge.	
The	deck	was	supported	by	a	12	pairs	of	parallel	lattice	girders	spanning	
the	approximately	48	m	width	of	the	motorway.	From	a	structural	point	
of	 view	 the	 lattice	 girders	 would	 have	 been	 intended	 to	 act	 as	
continuous	 beams	 supported	 at	 their	 ends	 by	 robust	 vertical	 supports	
and	at	the	median	by	a	double	set	of	robust	vertical	supports.	In	addition	
to	the	vertical	supports	at	the	two	extreme	ends	there	was	 lightweight	
scaffolding	 used	 to	 provide	 rather	 rudimentary	 lateral	 support	 to	 the	
deck	structure.	
	



	
The	position	of	debris	immediately	after	the	collapse	indicated	that	the	
entire	deck	structure	had	collapsed	virtually	in	unison	resulting	in	the	full		
length	of	the	deck	lying	shifted	approximately	8	m	towards	the	west	side	
of	 the	site	relative	to	the	position	prior	to	the	collapse.	The	amount	of	
shift	 to	 the	 west	 corresponded	 closely	 with	 the	 original	 height	 of	 the	
eastern	and	western	vertical	supports	respectively.	The	vertical	supports	
at	the	eastern	side	ended	up	lying	hinged	over	flat	on	the	roadway	with	
their	top	ends	to	the	west	where	they	had	been	connected	to	the	deck.	
The	lightweight	scaffolding	at	the	eastern	end	had	lifted	off	the	ground	
and	 followed	 the	 corresponding	 vertical	 supports	while	 the	 scaffolding	
on	 the	 western	 end	 lay	 crushed	 under	 the	 heavy	 deck	 and	 vertical	
supports	which	 had	 landed	 on	 top	 of	 it.	 After	 the	 collapse	 it	was	 also	
evident	at	the	median	zone	that	the	western	end	of	the	deck	had	fallen	
flat	 on	 the	 road	 while	 the	 eastern	 half	 had	 tilted	 over	 with	 the	 top	
surface	 facing	 southwards.	 The	 apparent	 discontinuity	 at	 the	 median	
zone	 appeared	 unusual	 as	 one	 would	 have	 expected	 a	 correctly	
constructed	modulat	girder	to	act	as	a	continuous	unit	which	would	not	
easily	permit	the	relative	rotation	and	vertical	shift	which	had	occurred.	
	
It	 can	 also	 be	 noted	 that	 the	 only	 permanent	 works	 that	 had	 been	
completed	at	the	time	of	the	incident	was	some	earthworks	and	some	of	
the	piling	operations.	
	
	
	
	
	
	
	
	
	
	
	

	

	



	

2) Discussion	of	some	possible	causes	temporary	works	collapse	
	
2.1)	Wind	
		
For	 gusts	 of	 wind	 to	 have	 been	 the	 impetus	 for	 the	 temporary	 works	
collapse	 one	 would	 expect	 an	 easterly	 wind,	 approaching	 the	 bridge	
from	 the	 easterly	 direction,	 to	 have	 prevailed	 in	 order	 to	 trigger	 a	
collapse	 towards	 a	 westerly	 direction.	 A	 wind	 approaching	 from	 the	
easterly	 direction	 would	 however	 have	 a	 negligible	 effect	 on	 the	
temporary	structure	as	 the	surface	area	of	 the	temporary	works	 facing	
the	east	was	negligible	compared	to	the	surface	area	of	the	northern	or	
southern	faces.	
Lateral	 forces	 exerted	 by	 wind	 from	 an	 easterly	 direction	 would	 have	
been	negligible.	
	
2.2)	Collision	at	western	end	caused	by	ready-mix	concrete	truck	
	
After	 the	 collapse	 of	 the	 temporary	 works	 the	 ready-mix	 truck	 was	
parked	 where	 it	 had	 been	 standing	 prior	 to	 the	 collapse.	 The	 lattice	
girders	 and	 scaffolding	which	were	 in	 contact	with	 the	 truck	 after	 the	
collapse	had	moved	there	during	the	collapse	traveling	approximately	8	
m	as	indicated	in	the	introduction.	
	
2.3)	Inadequate	lateral	support	provided	by	the	scaffolding	abutments	
	
A	conclusion	easily	 reached	 is	 that	 the	48	m	 long	deck	would	not	have	
moved	8	m	to	the	westerly	direction	and	collapsed	if	the	abutments	had	
been	 adequate.	 The	 abutments	 are	 the	 supports	 at	 the	 eastern	 and	
western	ends	of	 the	48	m	 long	 lattice	 girder	 structure.	 The	abutments	
comprise	 FormScaff	 products	 “Super-Shores”	 to	 carry	 anticipated	
vertical	 forces	 and	 lightweight	 Kwik-Stage	 scaffolding	 configured	 to	
provide	lateral	support.	
	
Adequately	designed	and	constructed	abutments	should	have	taken	into	
account	 possible	modes	 of	 lateral	 collapse.	 Each	 abutment	 could	 have	
been	designed	and	constructed	to	provide	all	the	 lateral	support	 in	the	



longitudinal	 direction	 so	 that	 there	 would	 in	 effect	 be	 surplus	 lateral	
capacity.	
To	the	experienced	eye	the	scaffolding	structure	as-built	appeared	flimsy	
as	though	it	had	been	improvised	on	site.	The	author	published	images	
of	examples	of	FormScaff	products	configured	to	provide	robust	 lateral	
support	 on	 Twitter.	 The	decision	not	 to,	 or	 failure	 to	use	 these	 robust	
products	 in	 correct	 configuration	 was	 indicative	 of	 a	 situation	 on	 site	
where	only	part	of	a	larger	“final	scheme”	had	been	constructed	and	had	
been	put	into	use	without	proper	consideration	of	the	unstable	state	the	
structure	was	in.	
	
2.4)	Possible	causes	at	median	zone	
	
Failure	 to	 properly	 design	 and	 construct	 median	 supports	 and	
connections	 to	 the	 lattice	beams	may	have	contributed	to	 the	way	the	
temporary	works	collapsed.	Photos	show	a	lack	of	distortion	at	positions	
where	Super-Shores	should	have	been	bolted	to	foundations	and	lattice	
girders	 above,	 this	 is	 indicative	 of	 structural	 failure	 without	 any	
resistance	 being	 offered	 at	 available	 connections.	 	 Lack	 of	 effective	
connections	 would	 have	 rendered	 the	 weight	 of	 foundations	 useless	
resulting	 in	 reduced	 lateral	 support	 and	 local	 stability.	 The	 shifting,	
rotation	 and	 disconnection	 of	 lattice	 girder	 ends	 at	 the	 median	 is	
indicative	of	ineffective	bolting	or	no	bolting	at	all.	
Failure	 to	 bolt	 the	 girder	 ends	 together	 would	 leave	 the	 girders	
vulnerable	to	toppling	over	at	the	median	supports.		
	
2.5)	Possible	impetus	to	cause	temporary	works	collapse	
	
Any	 eccentricity	 due	 to	 inaccurate	 positioning	 of	 structural	 elements	
could	 induce	 a	 tendency	 for	 a	 structure	 to	 sway.	 One	 of	 these	 is	 the	
natural	 slope	 of	 the	 site	 towards	 the	 western	 side.	 Rigorous	 design	
practice	 should	 ensure	 that	 lateral	 loads	 are	 estimated	 realistically	 in	
order	to	withstand	possible	inclination	to	sway.	
	
	
	
	



	
	

3) Attendance	of	Department	of	Labour	briefing	sessions	
	
3.1)	The	author	attended	the	briefing	session	held	on	28	October	2015	
at	Laboria	House.	During	question	time	two	questions	were	asked	by	the	
author	which	relate	to	the	discussion	contained	in	this	document.	
	
3.2)	 On	 8	 December	 2015	 the	 author	 attended	 to	 briefing	 held	 at	
Tshwane	Municipal	offices.	

	

	

	


