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Digital	Station	Tower	
•  Tower:	30’	of	Rohn	25G	tower	segments	
•  Derrick:	20’	of	Rohn	25G	tower	segments	

•  Guy	lines,	preparation,	large	crew	
•  Can	this	be	done	more	easily?	

•  How	about	a	tower	trailer?	



How	Does	One	Build	a	Tower	Trailer?	

1.  Get	a	tower	
2.  Get	a	trailer	
3.  Bolt	‘em	together!	



What	Could	Go	Wrong?	

1.  Get	a	tower	
2.  Get	a	trailer	
3.  Bolt	‘em	together!	



Image:	Tim	Marek	K7XC	

“Low-Energy	State”	
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What	Could	Go	Wrong?	

1.  Get	a	tower	
2.  Get	a	trailer	
3.  Bolt	‘em	together!	

Needs
	More	Pla

nning	
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Image:	Jim	Story	Image:	YouTube	user	Russ	A	
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Image:	Jim	Story	Image:	YouTube	user	Tom	Rut	
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Self-Supporting	 Guy	Lines	
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Leveling	Jacks	
not	Outriggers	



“Bottom”	Tower	Pivot	



“Bottom”	Tower	Pivot	



“Bottom”	Tower	Pivot	

1.	Center	of	Mass	
moves	to	other	
side	of	pivot	

2.	Winch	cable	
goes	slack	



“Top”	Tower	Pivot	



“Top”	Tower	Pivot	

Center	of	Mass	
remains	on	same	
side	of	pivot	

Winch	cable	remains	
under	tension	



Image:	Tashjian	Towers	

Self-Supporting	Tower	
with	Outriggers	



Building	a	Tower	Trailer	
•  Project	Goals	

1.  37-foot	Crank-up	Tower	



37-Foot	Crank-up	Tower	

21’	

37’	



Building	a	Tower	Trailer	
•  Project	Goals	

1.  37-foot	Crank-up	Tower	
2.  Remain	standing	in	the	expected	wind	













CDEC	Historical	Weather	Data	
•  Repeat	query	for	each	year,	2001–2019	
•  Peak	wind	speed	2001–2019	
– 60	MPH	(all	months)	
– 41	MPH	(June/July)	



MPH	

Peak	Wind	Speed	
of	Each	Year	

︎+13	MPH	
in	Final	Hour	

But	Can	We	Rely	on	This?	

Peaks	in	Prior	9	Hours	
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Fremont	Peak	



What	Would	an	Engineer	Do?	
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Public	Domain	
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Wikipedia	article:	Engineer	
Section	on	Ethics	



What	Would	an	Engineer	Do?	
•  TIA-222H:	“Structural	Standards	for	Antenna	
Supporting	Structures	and	Antennas”	
– Basic	Wind	Speed	Map	









Basic	Wind	Speed	Map	
•  Applied	Technology	Council	Hazard	Map	
– https://hazards.atcouncil.org/#/wind?
lat=37.131896&lng=-122.170466	

•  ASCE	7	Hazard	Tool	
– https://asce7hazardtool.online	



100	MPH	
???	lbs	

Trailer	Overturn	



😢	

Trailer	Overturn	











100	MPH	
110	lbs	 Overturn	Moment	

130	lbs	

150	lbs	

110	lbs	×	45	ft	+	
130	lbs	×	29	ft	+	
150	lbs	×	11	ft	=	10,370	ft-lbs	



1,400	lbs	

Restoring	Moment	

Effective	
Length	
(71%)	

Check	Worst-case	Wind	Direction	

Weight	×	Effective	Outrigger	Length	



100	MPH	
110	lbs	

1,400	lbs	

Trailer	Overturn	

130	lbs	

150	lbs	

Want	Restoring	Moment	>	Overturn	Moment	

10,370	ft-lbs	÷	1,400	lbs	=	7.4	ft	

7.4	ft	×	√2	=	10.5	ft	
Actual	Length	

Effective	Length	



Force	varies	with	windspeed2	



100	MPH	
???	lbs	

Structural	Failure	



Structural	Failure	

😢	



What	Would	an	Engineer	Do?	
•  American	Society	of	Civil	Engineers	
– Wind	Speed	
– TIA-222GH	Analysis	

•  Structural	Design	–	Allowable	Stress	Design	
•  Structural	Analysis	Software	



Utility	Trailer	Kit	

Image:	Jon	Chui	



Image:	Mircalla22	Wikipedia	



What	Would	an	Engineer	Do?	
•  American	Society	of	Civil	Engineers	
– Wind	Speed	
– TIA-222GH	Analysis	

•  Structural	Design	–	Allowable	Stress	Design	
•  Structural	Analysis	Software	



What	Would	an	Engineer	Do?	
•  American	Society	of	Civil	Engineers	
– Wind	Speed	
– TIA-222GH	Analysis	

•  Structural	Design	–	Allowable	Stress	Design	
•  Structural	Analysis	Software	
•  Trailer	



Trailer	lighting/brakes	
•  Trailer	sources	
– New	or	used	utility	trailer	(already	has	registration)	
– Trailer	kit	(has	certificate	of	roadworthiness)	
– Custom	utility	trailer	(requires	inspection)	



Trailer	lighting/brakes	
•  Trailer	sources	
– New	or	used	utility	trailer	(already	has	registration)	
– Trailer	kit	(has	certificate	of	roadworthiness)	
– Custom	utility	trailer	(requires	inspection)	



Utility	Trailer	Kit	

C-channels	
Formed	from	
Sheet	metal	



Trailer	lighting/brakes	
•  Trailer	sources	
– New	or	used	utility	trailer	(already	has	registration)	
– Trailer	kit	(has	certificate	of	roadworthyness)	
– Custom	utility	trailer	(requires	inspection)	









•  Article	“Trailer	Lighting	Requirements”	
– Explains	CFR	Title	49,	Part	571,	Section	108	



Measuring	the	Trailer’s	Width	

Fender	to	Fender	



Measuring	the	Trailer’s	Length	



Required	Lights	if	≥80”	wide,	<30’	long	



Required	Lights	
if	≥80”	wide,	
≤10,000	lbs	





“Identification”	Lights	

Vehicle	≥80”	Wide	



•  Article	“Trailer	Lighting	Requirements”	
– Explains	CFR	Title	49,	Part	571,	Section	108	

https://www.etrailer.com/faq-trailer-lighting-info-and-regulations.aspx	







Status	
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There	was	a	Surprise	.	.	.	
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There	were	4	Surprises	.	.	.	

		



1 



There	were	4	Surprises	.	.	.	
•  My	financial	advisor	is	concerned	with	liability	
–  Surprise	#1	

“If	you	build	the	trailer,	then	you’re	liable.”	
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There	were	4	Surprises	.	.	.	
•  My	financial	advisor	is	concerned	with	liability	
–  Surprise	#1	

“If	you	build	the	trailer,	then	you’re	liable.”	
–  Surprise	#2	

“If	you	bought	this	trailer,	would	it	make	you	happy?”	
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There	were	4	Surprises	.	.	.	
•  My	financial	advisor	is	concerned	with	liability	
–  Surprise	#1	

“If	you	build	the	trailer,	then	you’re	liable.”	
–  Surprise	#2	

“If	you	bought	this	trailer,	would	it	make	you	happy?”	
–  Surprise	#3	

“I	think	you	can	buy	this	trailer.”		



33	feet	

33	<	37	



51	feet	



51	feet	
55	feet	
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There	were	4	Surprises	.	.	.	
•  My	financial	advisor	is	concerned	with	liability	
–  Surprise	#1	

“If	you	build	the	trailer,	then	you’re	liable.”	
–  Surprise	#2	

“If	you	bought	this	trailer,	would	it	make	you	happy?”	
–  Surprise	#3	

“I	think	you	can	buy	this	trailer.”	
–  Surprise	#4	

UCSC	may	get	a	tower	trailer	



Status	
•  Mid	March:	accepted	quote	
•  April:	prepared	parking	on	my	property	

•  Mid	May:	day	trip	to	Fowler	for	pick-up	









Customization	
•  PVC	pipe	for	antenna	storage	
– 8”	Sch	40	(8”	ID)	





Customization	
•  PVC	pipe	for	antenna	storage	
– 8”	Sch	40	(8”	ID)	

•  Winch	adapter	for	right-angle	drill	(maybe)	







Customization	
•  PVC	pipe	for	antenna	storage	
– 8”	Sch	40	(8”	ID)	

•  Winch	adapter	for	right-angle	drill	

•  Traffic-cone	Storage	
	



Traffic	Cone	Storage	



Traffic	Cone	Storage	



Customization	
•  PVC	pipe	for	antenna	storage	
– 8”	Sch	40	(8”	ID)	

•  Winch	adapter	for	right-angle	drill	

•  Traffic-cone	Storage	
•  Winch-locking	brackets	(to	reduce	liability)	



Customization	
•  PVC	pipe	for	antenna	storage	
– 8”	Sch	40	(8”	ID)	

•  Winch	adapter	for	right-angle	drill	

•  Traffic-cone	Storage	
•  Winch-locking	brackets	(to	reduce	liability)	

•  Signs	(mysafetysign.com)	
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Build 
Buy 



55	feet	


