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by rLTMark L. Prahl 

I .t doesn't take magic for a man, a T h e  river channel should be  stronger spans. 
jeep or  even a 27-ton bulldozer to straight and fairly wide, more than The area  upstream is also exam- 

cross deep water in winter. All it 60 feet if possible. Areas with unsta- ined. There should be no sianificant 
takes is ingenuity, hard work and ble currentsortemperatures,suchas inflow channels directly upstream 
some frigid weather to make an ice rapids and hot springs, a re  avoided. (closer than 2 km)  which may disrupt 
bridge. Normally, a straight, wide channel normal flow. 

The first  step in building an ice will have a slower flow and a level ice The bridge should be a s  close to 
bridge is site reconnaissance because surface, and the channel should lieso existing roads a s  possible because it 
there a re  important location charac- prevailing winds won't dr i f t  snow merely continues those roads. How- 
teristics to consider in positioningthe across the bridge. Routingthebridge ever, for safety, ease of construction 
bridge. between sandbars yields shorter, and maintenance, the crossing loca- 
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tion has a higher selection priority 
than its distance to roads, as  long as  
the bridge is easily accessible to 
wheeled vehicles. 

A final primary consideration is 
the near and far banks. A gradual 
slope to the stream is best because it 
ensures ease of access by vehicles. If 
the banks a re  too steep, ramps are 
built from the banks to the stream. 

After the bridge location has been 
chosen, the  final check before con- 
struction is measuring(profi1ing) the 
ice. The profile is the most important 
step in ice bridging and must be con- 
ducted diligently and without short- 
cuts. All safety precautions must be 
observed and immediate aid ready in 
case of ice failure while crews a re  
working. 

A profile crew is two o r  more peo- 
ple, with the lead person tied to the 
rest of the crew by a line. The lead 
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A protiiing crew tesling ice 

thirf~ricss.  


man bores test holes a t  10-foot inter- 
vals with an auger or ice-chopper. As 
he crosses the river, the following 
persons (the recording crew) belay 
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him and a re  prepared to assist if he 
breaks through. Data is recorded for 
each hole, including its location, ice 
thickness, snow cover, channel depth 
and ice quality. 

If the profile crew encounters ice 4 
inches thick or less, they don skis or 
snowshoes for safety before continu- 
ing. Ice less than 3 inches is too thin; a 
different site or a standard fixed 
bridge must be used. 

When the profile is complete, all 
information necessary to decide on 
accepting the ice bridge location has 
been collected and construction may 
begin. 

Ice bridge construction is the pro- 
cess of artificially increasing the rate 
of ice formation on the bridge 
surface. 

The first step is dealing with snow 
covering the crossing strip. Thesnow 
is cleared in a lane 30 meters wide. 
The roadway is standard military 
road width, but  a 30-meter lane 
ensures plenty of ice to support it. 
The snow may be cleared entirely off 
of the bridge or be compacted to no 
more than 2 inches thick. Compact- 
ing may be done with snowmobiles. 
skis ,  o r  snowshoes. Any snow 
removed from the bridge must be dis- 
trubuted to avoid snow berms higher 
than 12 inches on the edges of the 
bridge. 

Whether the snow is cleared or 
compacted, the next step is flooding. 
Hand-owerated or - .aas-uowered ice 
augers a r e  used to drill 12-inch wide 
holes in the ice on the downstream 
side of the bridge. The river or lake 
becomes the water source for a 
pumping operation. 

"We pump water up  from below 
and flood the ice about an inch deep. 
let it freeze, then flood it again,until 
we get the thickness we want," 
explains SFC Lincoln V. Thompson, 
operations and training NCO, 23d 
E n g i n e e r  C o m p a n y  ( C o m b a t )  
(Heavy), 172d Infantry Brigade. 
"We've crossed a D7'cat'on 32 inches 
of ice and it weixhs 54.200 wounds 
with its bullbladel" 

The 23d Engineer Company uses 
three commercial, electric submersi- 
ble ournus (each wowered by a five- . . .  
kilowatt generator), or gasoline-pow- 
ered centrifugal pumps to raise 
layers of water. 

"The commercial pumps are better 
for this job than the centrifugal 
ones." says Thompson. "The electric A typzrol arrangement of proftie h o i ~ s .  



pumps a re  self-priming and won't 
freeze in extreme cold. Wejustdril la 
hole in the ice, drop it in and start  
pumping." 

"How fast we can build a bridge 
depends on temperature and how 
long the bridge must be," explains 
CPT Christopher M. Turletes, 23d 
Engineer company commander."We 
figure one squad with one pump can 
freeze 100 feet of bridge per hour a t  
-10°F. 

With the slowness of clearing snow 
and freezing water, ice bridging 
can't be considered a hasty crossing 
for combat use. 

"Tactically, ice bridges a re  used on 
main supply routes and lines of com- 
munication," says Turletes. "They 
a re  deliberate crossings used when 
the area  beyond is secured and ready 
to be opened for resupply." 

Like the pumps they use, some of 
the 23d Engineer Company's ice-
bridging techniques deviate from 
standard Army procedure. 

"We've built a lot of ice bridgesand 
done considerable research with the 
Corps' Cold Regions ResearchLabor- 
atory (CRRL)," explains Turletes. 
"There's also a lot of research being 
done commercially on the North 
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Slope with ice bridges, and we've 
used that, too. 

"Figures in TM 5349, Arcti. Con- 
strzztion, indicate a 200-foot width 
for ice bridges." Turletes says. "Of 
course, the wider the bridge, the 
stronger it is. But the TM tends to be 
conservative. Our experience and 
CRRL's research shows that  an ice 
bridge over 14 inches thick is strong 
enough to resist bending, and that  30 
meters is a good width to work with." 

Some experts recommend replac- 
ing threeor four inchesof snow on the 
bridge as a treadway. 

"Snow is an insulator and tends to 
protect the ice bridge from cold air," 
says Turletes. "After the bridge is 
constructed, we replace no more than 
one inch of snow for a wearing 
surface." 

Other experts advocate freezing 
timbers into the ice to reinforce the 
bridge. 

"Our research and experience 
shows that  logs, planks and straw 
don't really strengthen a n  ice 
bridge," says Turletes. "They are 
darker,  absorb solar beat and could 
weaken the hridge. We often use logs 
for ramps and treadways, butnotfro- 
Zen into the ice itself." 
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After the 23d Engineer Company 
builds their ice bridges, they main- 
tain several safety factors. "When in 
doubt, profile," is the rule. They mea- 
sure the ice thickness every eight 
hours not only to monitor the thick- 
ness of the  ice, but alsothedistanceto 
the bottom of the  channel. "If the ice 
builds up  tw thick below, the water 
dams up behind the bridge and the 
pressure can cause shears a t  any 
weak point," says Thompson. 

The 23d Engineer Company built 
three ice bridges a t  Fort  Greely, 
Alaska, during exercise Brim Frost 
83. Their mission during theexercise 
was  to operate ,  ma in ta in  and  
upgrade the exercise's main supply 
route. 

ILT Mark L. Prahl is platoon leader 
of the earthmoving platoon 23d Engi- 
neer Co., R.Richardson, Alaska. He 
designed airfields for the Corps of 
Engineers. Anchorage District, dur- 
ing his previous assignment. He has a 
bachelor's degree in engineeringfrom 
the Unittersity of Wiseon$in (Madi- 
son), and i c a graduate ofthe Engineer 
Offi,cer Ba~ic  Course and the Air- 
borne School. 
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