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not more frequently than twice in 10 yr. In the south path, spring thaw 
avalanches occur regularly every year; a ny other type probably occurs 
once in about 3 yr. 

Avalanche Defence 

It would be desirable to have the highway located outside the 
south avalanche path. It was found, however, that an extremely high and 
long embankment would be required to avoid this avalanche path completely. 
It was decided that the highway should be built across a small side path 
where avalanches occur less frequently and avoid only the main part 
of the south path. 

Control by artillery fire was recommended for all 3 defence 
stages. In the first and second stages, artillery fire should only be used 
when there is a possibility of major avalanches occurring; in the third 
stage, artillery fire coul~ be used more frequently to prevent a dangerous 
avalanche hazard. 

A diverting dam should be built on the side of the south path in 
the third stage. The dam would· begin 100 ft above the old railway grade 
above highway Station 585, be 800 ft long and 20 ft high. It should have a 
vertical wall on the side facing the avalanche. 

MILE 17. 3 TO MILE 18. 3 - AVALANCHES ON MOUNT ABBOTT 

MILE 17. 3 - AVALANCHE ABBOTT NO. 1 

Rupture Zone 

The exact location of the rupture zone of major avalanches is 
not known. It is assumed that the avalanches originate in the north - exposed 
cirque below the Mount Abbott observatory at an elevation of about 6500 ft. 
Minor avalanches rupture also on the cliffs in the two canyons forming 
the avalanche path (Fig. 45) . 

Avalanche Path 

Avalanches are channelled into 2 box canyons on the north side of 
Mount Abbott . The canyons are 80 to 120 ft wide and have an average 
incline of 35 deg. 
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T e rminus 

M inor avalanches stop on the top of the alluvial fan below 
the two canyons. ivledium aval a n ches r each the lower part o f the fan and 
m ajor avalan ches advan ce onto the floor o f the Ille cillewaet Valley. The 
s l ope a n gl e of the alluvial fan i s 25 deg at the t op a nd 18 d eg at the 
bottom. 

Obs e rved Avalanch es 

The Railway Com pany recorded a major wet snow direct action 
avalanche tha t occurr e d on 17 February 19 30. The avalanche was 50 ft 
wide beside the Glacier Station a nd covered the tracks 7 ft deep. This 
avalanche occurred afte r 24 in. of snow, falling at low temperature 
which, 2 days later , was followed by a n other 12 in. of snow and rain. 

No major avalanche was observed from 1953 to 1960. The 
following medium aval anch es ended near the old railway grade: 

5 J a nuary 1954: 
23 J a nuary 1959: 

29 April 1959 : 

1 dry snow direct action avalanche 
1 dry snow direct action a vala nche 
1 w et snow dire c t action aval a nche . 

It would appear that only dr y snow a vala nche s a nd wet s now 
direct action aval anch es att ain medium to major proportions. Observations 
indica t e that dry snow direct action aval a nches ar e caused by s nowstorm s 
of more than 1 6 in. a nd a r e accompanied by south winds . 

Effect upon the Highway 

The highway crosses the lowe r part of the avalanch e ter m inus. 
Medium aval a n ch es cause modera te windblas t and deposit a sma ll amount 
of snow. Major aval a nches would be dangerous to traffic a nd could deposit 

deep snow on the highway. It i s estimat e d that dangerous major avalanches 
occur l ess fre quently than once in 10 y r. 

F ir s t Stage of D e fen ce 

No defence measures were r ecommended. The highway would be 
closed when dangerous aval a nches might occur. 
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Second Stage of Defence 

It is recommended that the bench of the old railway grade be 
widened and a catching dam be built on the outside edge. This dam would 
retain medium size avalanches that may reach the highway. The dam 
would be also a defence against falling rock which occurs occasionally 
at this site. 

Third Stage of Defence 

More observations are required to plan the defence. With the 
information available at present, it would appear that an avalanche 
detection system would be useful. 

Specifications for the Avalanche Detection System at Abbott No. 1 

The recommended location of the trip wire is in the two canyons 
at the approximate elevation of 4 700 ft immediately above the rock slide 
in the main canyon. The trip wire should not break when an avalanche 
passes; it must be possible to reset the equipment after an avalanche 
has occurred without climbing the canyon. The detection device must 
operate traffic signals on both sides of the avalanche path and report the 
occurrence to the highway maintenance headquarters. 

The Catching Dam at Abbott No. 1 

The dam should be at least 12 ft high, and the bench behind the 
dam at l east 70 ft wide. 

Other Defence Methods at Abbott No. 1 

Braking Structure 

Thre e sets of steel cables across the canyons would reduce the 
energy of passing avalanches by about 40 per cent. These avalanches would 
then stop on the upper part of the alluvial fan. This structure would require 
approximate! y 2000 ft of steel cable of 1-in. diameter, and 40 rock anchors. 
This defence, however, was found to be unsuitable b ecaus e the rock on 
the canyon sides is cracked and the braking structure would be effective 
for only some of the avalanches. 
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Snow Shed 

The o ld railway line was protected by a 600-ft long snow shed. 
The cost of a snow shed for the highway appears to be too high in view 
of the infr equency of dangerous avalanches. 

Explosives 

Dangerous avalanches could b e controlled by artillery fire. 
The most suitable gun position is on the highway between Mile 15 and 
Mile 16; the line of firing would be above the dwellings of Glacier. Safety 
regulations would probably forbid the use of artillery weapons in this 
case. 

MILE 17. 65 - AVALANCHE ABBOTT NO. 2 

Rupture Zone 

Location - On the north side of Mount Abbott (Fig. 46). 

Altitude - Between 5500 and 6500 ft . 

Exposure - Northwest. 

Topography - High cliffs and steep talus slopes. 

Area - About 20 acres. 

Avalanche Fracture 

The location of ruptur e could n ever be observed; it is assumed to 
be on the cliffs and a t the toe of the cliffs. Some avalanche s may fracture 
in the avalanche path. 

Avalanche Path 

incline 
trees. 

The avalanches are confined in two gullies 100 ft wide with an 
of 40 deg . The gullies open onto a talus slope covered with scattered 
The average angle of the talus slope is 28 deg . 
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Terminus 

The avalanches are divided into two separate paths in the 
lower part of the talus slope. Minor avalanches stop on the upper part 
of the talus slope and on the old railway grade. Medium size avalanches 
deposit most of the snow on the old railway grade; light snow and wind
blast may reach the new railway tracks. Major avalanches. stop on the 
lower part of the talus slope and may cover the railway tracks. 

Observed Avalanches 

The small rupture zone usually produces minor avalanches 
only. The Railway Company has recorded two major occurrences: 

9 January 1933: 1 major direct action avalanche, 500 ft wide and 10 
ft deep on the railway tracks. The causes of this 
avalanche are not known. 

25 January 1935: 1 major dry snow direct action avalanche, 1600 ft 
wide and 8 ft deep on the railway tracks. The ava
lanche was caused by an extremely heavy snowfall. 

The following medium and major avalanches were observed from 1953 
to 1960: 

5 January 1954: 1 dry snow direct action avalanche, caused by a 
snowfall of about 30 in. The tip was 30 ft from the 
railway tracks, or 120 ft beyond the highway centre 
line. 

29 April 1957: 1 spring thaw avalanche, 7 ft deep. The tip was 50 ft 
from the highway centre line. 

27 March 1960: 1 spring thaw avalanche, 6 ft deep. The tip was 250 ft 
from the highway centre line. 

Effect upon the Highway 

The highway is cut into the talus slope immediately above the 
new railway track, Medium and major dry snow or wet snow direct action 
avalanches could cause dangerous windblast. All major avalanches would 
deposit up to 20 ft of snow on the highway. This snow might contain broken 
trees. Such avalanches are formed only when large amounts of unstable 
snow are deposited in the rupture zone and in the steep path. It would 
appear that the unstable layer must be at least 30 in. deep. 
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Fir st a nd Second Stages o f Defen ce 

The gen e r al defen ce plan would not require any active defence 
measure in the first stage . It was recommended, however, that two 
catching dams and a dive rting dam be built because the old railway 
grad e and the b ench a bove this gra d e p e rmit construction at a low cost. 
A dive rting dam would also control a cr e ek that could flood .the highway 
(Fig s. 47, 48, 49). This defence would control the spring thaw ava 
lanche s and m e dium dir e ct a c tion avalanches that would normally stop 
on the highway, but it would not protect the highway from major oc 
currences. The amount of avalanche snow deposited on the highway can 
be r e duced if the through cut of the highway were dayl ighted . (Since this 
cut would b e on its right-of-way, the ailway ompany objected to this 
project.) 

Third Stage of Defence 

Major direct action avalanche s should be controlled by artillery 
fire. 

MILE 17. 7 - AVALANCHE ABBOTT NO. 3 

Ruptur e · Zone 

The rupture zone is on the northwest side of the Mount Abbott 
ridge, between 6500 and 7500 ft above s ea l e v e l (Fig . 46). The exact 
location of avalanche fracture and the extent of the rupture zone are not 
known. 

Aval anche Path 

The avala nche path is a s te ep gully which runs ove r the full 
height of the north face of Mount A bbott. The gully is about 120 ft wide 
and the incline ranges between 35 and 40 deg . The gully opens into an 
alluvial fan 1800 ft long and has an average slope angl e of 25 deg. 

Terminus 

Minor avalanche s stop on the upper part of the alluvial fan, 
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medium ones on the old railway grade and below. Major avalanches 
reach the new railway tracks and the valley floor. 

Observed Avalanches 

The following medium and major avalanches were recorded at 
this site: 

25 January 1935: 1 major dry snow direct action avalanche caused by 
extremely heavy snowfall followed by warm weather. 

23 January !1.959: 1 major dry snow direct action avalanche crossed the 
railway tracks, snow deposit 1 to 3 ft deep, 100 ft 
wide. The avalanche was caused by 15 in. of light 
snow and south winds. 

29 January l 960: 1 medium. dry snow direct action avalanche ended 
on the highway grade, snow deposit 2 ft deep, 200 ft 
wide. 

It is suspected that some medium size avalanches, which deposited only 
light snow, were not observed. 

There is insufficient information available to .indicate the 
causes of the avalanches and also how frequently they occur. The ava
lanches and the topography of the rupture zone indicate that medium and 
major avalanches are caused by snowfall accompanied by south to south
west winds. Because the rupture zone is small the avalanches do· not 
contain large snow masses, and usually terminate on the upper part of the 
terminus. Only fast moving, dry snow avalanches reach the valley. 

Effect upon the Highway 

The highway is cut into the alluvial fan immediately above the 
new railway track. The avalanches would create moderate windblast and 
deposit light snow on the highway. Once in 15 to 20 yr a major avalanche 
may occur and deposit deep snow. The snow of such avalanches would 
probably contain broken timber. 

Fir st and Second Stages of Defence 

It was recommended that catching dams be built on the outside 
edge of the old railway grade and on the bench above this grade (Figs. 47, 
49). The dams would retain part of the avalanche snow which, without 
defence, would be deposited on the highway. The dams, however, would 
not protect the highway from windblast. 
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Dangerous dry s now avalanches shoul d be released b y artillery 
fir e. F i ring w ould be required after l arger s nowfalls accompanied b y 
south winds. 

Third Stage of Defence 

It is recommended that the avalanches be controlled by artillery 

fir e. 

MILE 17. 85 - AVALANCHE ABBOTT NO. 4 

Rupture Zone 

Location - On the northwest side of Mount Abbott, facing Loop 
Creek. 

Altitude - Approximately 6500 ft. 

Exposure - W e st. 

Topography - Open slope with a slight depression. 

Area - The avalanche is a side arm of a large avalanche that falls 
into Loop Creek. The portion of the avalanche which falls 
into the Abbott No. 4 path is not known. 

Ground Cover - Brush and grass . 

Avalanche Fracture 

The exact location was not observed. It is assumed that the 
avalanche fractures on the convex parts of the slope. 

Ava lanche Path 

The avalanche path is a steep straight rock gully on the north 
fa ce of Mount Abbott (Fig. 46). The gully is 100 ft wide, and has an 
incline between 35 and 40 deg. The aval a n ches ar e divided into two arms 
on the a lluvia l fan at the bottom of the gully. One arm of the avalanche 
continues to slide in the direction of the gully and the othe r is diverted . 
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to the east side into the Abbott No. 3 site . The incline of the straight 
path is 30 deg. 

Terminus 

Avalanches which are diverted into the Abbott No~ 3 site 
stop on and above the old railway grade. The avalanches that fall in 
the straight Abbott No. 4 path stop below the old railway g:r:ade and on 
the valley floor. Minor avalanches remain on the top of the alluvial fan. 

Observed Avalanches 

The following avalanches were observed from 1953 to 1960: 

8 April 1956: 1 spring thaw avalanche, snow deposit 3 ft deep. 
10 February 1957: 1 dry snow direct action avalanche, no details 

recorded. 
30 April 1957: l spring thaw avalanche, 6-ft snow deposit tip 

at the railway track. 

No avalanches were recorded by the Railway Company, probably beeause 
the railway line is built on an embankment and little or no avalanche 
snow reaches the tracks. 

Effect upon the Highway 

Any avalanche that follows the stright path on the west side, 
would cro·ss the highway and be a hazard to traffic. Spring thaw ava
lanches would deposit up to 15 ft of snow on the inside lane of the highway 
and 5 to 10 ft on the outside lane over a length of 200 ft. 

It is estimated that in a period of 10 yr, four avalanches may 
occu,:. 

First Stage of Defence 

No defence structures are required according to the general plan. 
The terrain is too steep for an inexpensive catching dam at the old railway 
grade. An avalanche detection system was recommended to signal ava
lanche occurrences to the maintenance headquarters. -
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Second Stage of Defence 

It is recommended that a snow shed with short diverting dams 
be built. 

The Snow Shed at Abbott No. 4 

Location: From Station 551 + 50 to Station 513 + 50 - 200 ft long. 
The shed must be built with parapet walls, 6 ft high 
on the ends. 

Vertical Moving Load, caused by a spring thaw avalanche: 

Estimated avalanche depth 
Unit weight of snow 
Recommended load 

8 ft 
35 lb/ft3 

300 lb/£t2 

Vertical Deposit Load, caused by one winter avalanche and one 
spring thaw avalanche: 

Estimated snow depth 
Unit weight of snow 
Recommended load 

Downhill Side 

6 ft 
40 lb/£t3 

250 lb/£t2 

Uphiil Side 

10 ft 
40 lb/£t3 

400 lb/£t2 

No dynamic forces need be considered. Avalanches that occur 
on the opposite side of the valley would cause windblast to the shed only. 
It is recommended that the shed be open on the side, but be qesigned to 
resist a pressure of 150 lb/£t2 on the parts facing the downhill side. 

Alternate Defences for the Abbott Nos . 2, 3 and 4 Sites 

If experience with the fir st stage of defence indicates that the 
c atching dams at Nos. 2 and 3 sites are inadequate, and if artillery fire 
proves to be an unsuitable measure against the dry snow avalanches at the 
two sites, then the defence shown in Fig. 50 is recommended for the 
second stag e. This defence consists of: 

(a) A snow shed which protects the highway in paths No. 2 and No. 3. 
The shed would be between Stations 516 + 00 and 524 + 00. The 
loads on the she d are as specified for the shed at Abbott No. 4. 

(b) A dam which would divert the avalanches from path No. 4 into 
path No. 3. The dam should be 1000 ft long and 20 ft high, and 
should be built of earth and rock excavated at the site . 
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Figure 45 Abbott No. 1 Avalanche Site. 

6Mayl958 Photo Engler G2 - 13 3 



Figure 46 Abbott No. 2, No. 3 and No. 4 Avalanche Sites. 

6 May 1958 Photo Engler G2 - l 32 
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