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 Future	Study	and	
Testing



Span	Locks	for	Double	Leaf	Bascule	Spans

Typical	Florida	Double	Leaf	Bascule

Span Lock
C Between Bascule LeavesL



Span	Locks	for	Double	Leaf	Bascule	Spans



Span	Locks	for	Double	Leaf	Bascule	Spans

Transfers	Live	
Load	Shear	Loads	
Between	Opposing	
Bascule	Leaves



Span	Locks	for	Double	Leaf	Bascule	Spans
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Span	Locks	for	Double	Leaf	Bascule	Spans

Can be located in a variety of locations:
• Floorbeams
• Sidewalk Brackets
• Barrier Mounted



Span	Locks	for	Double	Leaf	Bascule	Spans

Barrier Mounted Span Locks - Simplified Maintenance Access



Span	Locks	for	Single	Leaf	Bascule	Spans

• Not designed to transfer shear
• “Safety Latch” - Holds Leaf 

Down for Unanticipated 
Uplift/Raising of the Leaf



Span	Locks	for	Double	Leaf	Bascule	Spans

MOMENT LOCK
• Transfers Moment
• Limits Deflection at Center 

Joint (Advantageous for 
Light-Rail Traffic)

• Uncommon
• Requires Long Bar or 

Multiple Bars (i.e.. 
Woodrow Wilson Bridge)
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Span	Locks	for	Double	Leaf	Bascule	Spans

MOMENT LOCK
• Transfers 

Moment
• Limits Deflection 

at Center Joint 
(Advantageous 
for Light-Rail 
Traffic)

• Uncommon
• Requires Long 

Bar or Multiple 
Bars (ie. 
Woodrow Wilson 
Bridge)



Study	Objective

Issues	with	1950‐1980s	Era	FL	Bascule	
Span	Designs
 AASHTO	Deflection	Criteria	not	met
 Lack	of	Stiffness	of	Lateral	Bracing
 Grating	Attachment	to	Superstructure
 Lock	Bars	Undersized	– 4”	x	6”,	Typical
 Lock	Bar	Brackets
 Continued	Maintenance	Shimming
 Every	6	Months	Typical



Study	Objective

 Maintain	Span	Lock	Effectiveness	to	Minimize	
Differential	Deflections.

 Excessive	differential	deflection	increases	
fatigue	and	impact	loading	of	structural	systems	
including	decks	(especially	open	grid	decking),	
stringers	and	lateral	bracing.	

 Resulting	excessive	impact	loads	leads	to	
accelerated	wear	of	span	locks	system	which	
causes	to	further	ineffectiveness.

 Impact	loads	also	induce	out	of	plane	bending,	
or	torsional	loads.	

 Typical	existing	structural	components	are	not	
designed	for	amplitude/period	of	excessive	span	
deflections	and	associated	impact.	

 Effectiveness	of	span	lock	systems	is	considered	
one	of	the	most	crucial	features	of	bascule	span	
design.

 Span	lock	machinery	receives	most	wear	cycles	
of	all	bascule	span	mechanical	components.



Study	Objective

Develop	a	positive	grip
span	lock	system	for	a	
double	leaf	bascule	span	
that	reduces	maintenance	
requirements,	specifically	
the	simultaneous	
shimming	of	the	
guide/receiver	and	
forward	live	load	shoes.
‐ Supplement	FDOT	
Movable	Bridge	
Preservation	Efforts

‐ Offset	Life	Cycle	Costs



Approach	to	Study

 Screen	&	Evaluate	Historical	Span	Locks
 Develop	New	Concepts	– “Outside	the	Box”
 Engage	the	Movable	Bridge	Industry	‐ Contractors,	Fabricators
 Evaluate	the	Concepts



Historical	Span	Locks	– Jaw	Lock

 Complex
 Requires	
Deep	Girder	

 Wear	at	Jaw	
Pins	&	
Jaw/Tongue

Retracted

Extended

Burnside Bridge, Portland, OR
Typical for Strauss Bascule Spans



Historical	Span	Locks	– Pincer	Type

 Complex
 Wear	
Connection	
Pins

 Wear	at		
Tension	Pins

NW 17th Ave, Miami, FL (2007)
Original Lock on Miami River Bridges 

Closed Opened



Improving	Past	Concepts		– Pincer	Type



Improving	Past	Concepts		– Jaw	Type



New	Concepts		– Cam	Actuated



New	Concepts		– Moment	Lock



New	Concepts		– Fin	Brake



New	Concepts		– Friction	Lock



New	Concepts		– Clamping	Lock



New	Concepts		– Internally	Expanding

Hydraulic Jacks

Bore in Lock Bar 
for Hydraulic Line

Section thru Lock Bar

Concept	Developed	by	EHM	Co.



Evaluation



Evaluation



Top	2	Contenders	– Internally	Expanding	vs.	Clamping

Disadvantage:	Loss	of	
Lock	Bar	Capacity	
Due	to	Jack	Housings

Internally Expanding Clamping Lock

Disadvantage:	Need	
Power,	HPUs	and	
Power	at	Far	Leaf	to	
Engage	Jacks	at	
Receiver



Hybrid	Lock	=	Clamping	+	Internally	Expanding



Hybrid	Lock	Concept



Selected	Concept	– Hybrid	Lock
(a.k.a.	D4	Span	Lock	Version	1.0)

 Utilize	External	Jacks	to	Clamp	Front	and	Rear	Guides	to	Lock	Bar.	
 Clamping	Piston	Internal	to	Lock	Bar	to	Engage	Receiving	Socket.
 All	Mechanical/Electrical	Power/Control	for	Span	Lock	on	Near	Leaf.
 Majority	of	Lock	Bar	Cross	Section	Maintained.



Selected	Concept	– Hybrid	Lock
(a.k.a.	D4	Span	Lock	Version	1.0)



Selected	Concept	– Hybrid	Lock	
(a.k.a.	D4	Span	Lock	Version	1.0)



Future	Study	and	Testing

Next	Steps…
 Continue	to	Work	on	Details
 Eliminate	Clamping	Jack	at	Rear	Guide
 Access	to	Seals	at	Forward	Guide	Jacking	Cylinder
 Address	Differential	Jack/Piston	Loads	Between	Receiver	and	Forward	Guide
 Complete	Lock	Bar	Assembly	(Piston,	Jacks)	as	a	Spare	Part

 Build	a	Prototype	and	Shop	Test
 Preliminary	Cost	Estimate	‐ $150k
 Comprehensive	System	Hydraulic	Pressure	Testing

 Field	Testing	– Single	Leaf	Bascule	to	Test	Hydraulic	System
 Candidate:	SR	84	over	South	Fork	of	New	River

 Double	Leaf	Bascule	Testing
 Candidate:	Atlantic	Blvd	over	the	ICWW



Questions/Discussion?


