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Advantages	of	an	Immersed	Tube	Tunnel	
Immersed	tubes	can	be	place	immediately	beneath	the	river	allowing	approached		to	
be	shorter	and	flatter,	connecting	current	on	&	off	ramps	
Initial	downhill	grade	giving	uphill	momentum	for	trucks,	short	dip	vs.	long	bridge	climb	
Air	&	Water	traffic	clearances	&		No	River	Piers	
Suitable	for	poor	soil	condition	&	High	earthquake	resistance		
Parallel	tube	construction,	Fraser	River	tubes	installed	in	5	months	
No	temporary	cofferdams	to	disrupt	shipping	
Safer	in	yard	construction	vs.	dangerous	in	river	construction	
Flexible	transit	design	–	possible	separate	transit	tube,	portals,	grade	
Aberdeen	SR	520	pontoon	casting	yard		
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Columbia	River	Immersed	Tube	Tunnel	

Ask	our	Canadian	Neighbors		
&	Scandinavian	Cousins	



Queen	Elizabeth	
July	1959		

George	Massey	Tunnel	1959	-	Fraser	River	

0.4	miles	



	Six	sections	-	344	ft.	long	78	ft.	wide		24	feet	high	
Installed	in	five	months	

Cut	&	cover	tunnel	approaches	

2,064	ft.	

$29	million	in	1959	

Competed	1959	-	2	years	&	2	months	construction	

Fraser	River	

George	Massey	Tunnel	1959	
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New	Fraser	River	Crossing	



Oct	17,	2019			
In	a	unanimous	vote,	Metro	Vancouver’s	finance	and	inter-government	
committee	has	backed	a	task	force’s	recommendation	to	replace	the	aging	
George	Massey	crossing	with	a	new	eight-lane	immersed-tube	tunnel.	It	
would	have	six	lanes	for	regular	traffic	and	two	dedicated	to	transit.	

8-lane	Massey	Tunnel	endorsed	by	
Metro	Vancouver	board	of	directors	
https://bc.ctvnews.ca/8-lane-massey-tunnel-
endorsed-by-metro-vancouver-board-of-
directors-1.4666481	
	





1999	Øresund	Immersed	Tube	Tunnel	connects	
																																									Sweden	to	Denmark	

2.2	miles	
$745	Million	

20	tubes	x	577	ft.	 High-speed	rail	125mph	



Øresund	Tunnel		
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Transit	lanes	
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Eight	375	ft.	tubes	

Vancouver	

Hayden		Island	

Columbia	River	Immersed	Tube	Tunnel	



20	tubes	x	577	ft.	=	2.2	miles	

1999	Øresund	–	Sweden	to	Denmark	

8	tube	sections	x	375	ft.	=	0.6	miles	

Columbia	River	

6	tubes	x	344	ft.	=	0.4	miles	
1959	George	Massey	–	Fraser	River	

32,000	tons	 13,000	tons	

62,000	tons														

127ft	

18,500	tons														

45ft	115ft	 115ft	

32,000	tons	

78ft	



1.	Cast	 2.	Transport	

	3.	Assemble	

4.	Immerse	

Immersed	T
ube	



Columbia	River	Tube	sections	375	ft.	

32,000	tons	 13,000	tons	

45ft	115ft	 115ft	

32,000	tons	

Aberdeen	Casting	Basin		Pontoons	360	x	75	ft.	x	28	ft.	
11,000	tons				



Aberdeen	Casting	Basin		
165	x	910	feet	

115	x	375	

45	x	375	

Parallel	tube	construction	
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*WA	workers	compensation	
in	river	rate	$4.93/hr.	
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Casting	Yard	-	Aberdeen,	WA	



SR	520	Pontoons		
2009	bid	-	$367.3	million	

Kiewit-General’s	bid	was	$180	million		
less	than	WSDOT’s	estimate.	

Yard	work	is
	less	expensi

ve	



Bridge	Pollution	=	Noise	+	Visual	+	Shadow		

Tunnel			=			No	Pollution	



Columbia	River	*barge	tow	 2002	

Navigation	hazard	

Columbia	River	I-5	bridge	
Planning	Inventory		

*Barge				KE		=			14,000	ton	@	8mph	
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View	of	Columbia	River	Immersed	Tube	Tunnel	



1st		Seismic	safety	
2nd	High	Capacity	Transit	
3rd		Increased	Capacity	&	Freight	Mobility	

Agreed	goals:		



Immersed	Tube
	Tunnel	
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al	

1st		Seismic	safety	
2nd	High	Capacity	Transit	
3rd		Increased	Capacity	&	Freight	Mobility	
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2006	Seismic	retrofit	of	1959	immersed	tube	tunnel	
Designed	for	275-year	earthquake		

George	Massey	Fraser	River	Crossing	



2nd&	3
rd 	Goal	

Immersed	Tube	Tunnel		
Flexible	number	of	lanes,	tubes,	portals,	grades		

Freight	Mobility	 High		
Capacity	
	Transit	

1st		Seismic	safety	
2nd	High	Capacity	Transit	
3rd		Increased	Capacity	&	Freight	Mobility	



Richmond	to	Vancouver	
Malmo	to	Copenhagen	

Baltimore	

Sydney	

Detroit	

64 Immersed tube tunnels  
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Bob	Ortblad	is	a	Civil	Engineer	&	MBA.		
He	teaches	the	history	of	infrastructure	at	the	University	of	Washington		

r.ortblad@comcast.net	
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Today,	the	authorized	Columbia	River	between	Vancouver,	Wash.	and	The	
Dalles,	Ore.	project	includes	a	deep-draft	navigation	channel	and	pile	dike	
structures	which	stabilize	the	channel.	The	300-foot-wide	navigation	channel	is	
authorized	to	be	27	feet	deep,	but	currently	maintained	to	17-foot	depth,	
considered	adequate	for	current	users	(primarily	tug	and	barge	traffic).	

The	Corps	is	drafting	a	new	plan	in	conjunction	with	the	ports	of	Portland,	
Vancouver,	Woodland,	Kalama	and	Longview.	A	big	part	of	that	work	is	figuring	
out	where	to	put	up	to	160	million	cubic	yards	of	sand	over	the	next	20	years.		

To	keep	the	ports	of	Portland	and	Vancouver	accessible	to	oceangoing	ships,	
every	year	the	Corps	dredges	6	million	to	8	million	cubic	yards	of	sand	from	the	
107-mile	shipping	channel	between	Astoria	and	Vancouver	



27	feet	deep,	but	currently	
maintained	to	17-foot	depth	

Tunnel	
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Burlington	Northern	Railroad	Bridge	9.6		

111	y
ears	o

ld	



Max	current	
2.2	=	1.5mph	

Min	current	
0.0	=	0.0mph	

Columbia	River	@	Vancouver,	WA	



-15mph*	

*Heavy	truck	reduced	speed	


