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PURPOSE OF SURVEY

The survey was commissioned by Highland Council in order to determine the present

state of the Pass and to establish proposals with costs for the conservation of the Pass.

THE SURVEY

The survey extends from the public road at Culachy to the tar road at Melgarve. The
route is shown on the Key Plan. The total length is approximately 12.15 miles (19.6
km). It took place in several visits between May and July 1997. Notes were made of
the condition of the road surface. The location of back drains was recorded although
this required judgement since, in many parts, they have virtually disappeared. The
location of water crossings was noted, including positions where crossings have been
lost. The road condition, location of back drains (or evidence of) and water crossings
are recorded in the survey plans. (E1 to E14). The archaeological features are not
included, but are the subject of a separate report (B-1 Highland Council). The bridges

were inspected to check condition.

In 1991/92 a survey was carried out by this firm for The Association for the Protection
of Rural Scotland. On the basis of that report the Pass was subsequently scheduled as
an Ancient Monument. The present survey is essentially an update of the earlier survey
with the additional information required for forward planning. The survey extends
from the point where the Pass meets the public road at the west end to Melgarve at the
east end to the point at where the tarmac begins. The location of the back drains was
recorded as far as practicable. The condition of the road was also c¢hecked in order to
compare it with the previous survey. This information is contained on survey plans
E1-E14. The bridges were inspected to check their current condition. Notes were
made on the position at which new water crossings would be advantageous and for the

restoration and repairs to bridges.



GENERAL DESCRIPTION OF ROAD

The road rises to a height of over 2500 feet and is somewhat tortuous, particularly on
the east side of the summit where it descends in a series of zig zag bends in order to
accommodate the steep slope. It is often snowbound in the winter. There must
originally have been at least six bridges over the principal waterways. Only two of the
original bridges now remain, which are the bridge across the Uchdachan Burn (Bridge
No. 3), restored by APRS in 1996, and the bridge at Melgarve across the Caochan
Riabhach (Bridge No. 6), which was repaired by the APRS in 1985. This latter bridge
is not within the scheduled section and neither bridge is used to carry traffic. Six
replacement bridges have been built over a period of time although only five of these

are presently serviceable.

The road is about 2.4 metres (8 feet wide) but may originally have been wider (about
11 feet) and over time has become overgrown. The road would have been constructed
of locally available materials, i.e. broken rock, stone paving and grayel (see Fig 4) and
there is evidence of borrow pits along its length. The road may have been surfaced
with gravel which would have required regular maintenance. Regular maintenance
would have been necessary due to the high rainfall, particularly on steep sections.

Ditches would have been constructed on one or both sides of the road but particularly
on the uphill slope to cut off water from the hillside (see Fig 4). The water would then
have been taken across the road either in stone cross drains or in shallow stone
channels. Most of these features have now disappeared and some have been replaced
by piped culverts. (The quality of the road when first completed can be judged from a
claim by Edmund Burt that the Corrieyairack Pass “is rendered everywhere more easy
for wheel carriages than Highgate Hill” - a far cry from the present state of affairs.)

The scheduled section of the route is just passable from end to end by four-wheel drive
‘off road’ vehicles, weather permitting, but in general the road surface is badly
deteriorated. Diversions have been created to bypass collapsed bridges. The
unscheduled section at the west end has effectively been washed out within the last few

years and is barely passable.



TYPICAL CROSS SECTIONS OF MILITARY ROAD FIG4
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CONDITION OF ROAD

a) Road Surface

The route of the road is still clearly defined. The condition of the road varies
considerably from place to place. Erosion of the surface has been severe and is
continuing as a result of water damage and over-use by vehicles. It 1s difficult to
establish exactly what is original and what is new on the road surface. There are,
however, a few areas where the original construction can be clearly identified
(short section of cobble construction - see photo). In the main it appears that the
surface has been made up from time to time in an ad hoc manner to keep the road
passable. While originally the road will have been constructed from local
materials, as time has passed some material has been imported to make good
defects. It is worth noting that the deterioration of the road has continued since
our first traverse in 1991, at which time it was still possible to drive the west half
of the road in a four wheel drive estate car. This is no longer possible. There are
now areas where it has become difficult to negotiate even with a four-wheel drive
‘off-road’ vehicle. The reason for this is the continuing erosion due to water and
inevitable damage which has being caused by vehicles. The vehicle damage is
worst on the steep winding sections where wheel spin occurs (see photo). But
damage is inevitable on all sections where the surface is loose. The best preserved
sections are those which have been bypassed and have become grassed over (i.e.
approaches to Bridge No. 3 and original road at chainage 8.64 to 8.84). This is

the clearest evidence that much of the damage is being caused by traffic.

There are sections of the road which are much worse than others. The water
erosion is caused by the velocity of water leeching out the fine material and, in
some instances, the larger stones from the road. Consequently, the areas of the
Pass which are most at risk are those which are at the steepest. Erosion tends to
increase at gradients greater than 6%. The steeper sections are also most at risk
from vehicles because of wheel spin. Those sections correspond closely with the
areas of road marked black on the plans which are usually in the steeper areas.
Where the road is flat, although water ponds on the surface, it does not in itself

constitute a major erosion problem except insofar as frost damage can be caused.



b)

Traces only of the original cross drains can now be observed. They are few in
number and have not been specifically recorded in this report. If, however, repair
works were carried out, then clearly care would be taken in the restoration works

to retain the original features.

The road has been classified as fair, rough and very rough. These are visual
interpretations of the condition but have been also related to the speed at which a
four-wheel drive vehicle can reasonably be driven over the road. ‘Fair’ means
speeds in excess of 10mph are achievable. ‘Rough’ means below 10 but above
Smph. ‘Very rough’ means passable only with difficulty. On the original survey

the classification of the road surface was as follows:

Fair 36%
Rough 33% 0
Very Rough 31% ] 64%
The revised percentages are as follows:
Fair 29%
Rough 45%
719
Very Rough 26% ] %

The 4% reduction in ‘very rough’ 1s due to interim improvements and minor re-
assessment. There has been an increase in the ‘rough’ and ‘very rough’ total

percentage of 7%.

Drainage

The drainage of the Pass depends on the effectiveness of the back drains which are
constructed on the upper side of the road. The water from the back drains is then
taken across the road, either by culvert or surface channel drain. In addition,
shedding bars are advantageous to remove the surface water from the road at
frequent intervals. The back drains, as noted before, have become silted up over
the years. There has been very little maintenance and in most situations they are
only evident as a very shallow depression in the moorland (see photo). They are
situated anything from a metre to four metres from the road. Because the
drainage system has collapsed, the water now has free access on to the road. The
removal of the water from the road is also impeded by blockage of the original
drainage system exits. This means that the Pass itself becomes the main water
carrier. It has been noted on the original survey that sections can at times

effectively become a river bed.



COMPARISON WITH PREVIOUS SURVEY

Deterioration has been noted since the report of 1991/92. The principal areas of

change are as follows:

a)

b)

d)

Chainage 0-140 (Sheet E1)
Wash-out of this section has occurred, apparently due to the collapse of a local

dam.

Chainage 2.3-2.5 (Sheet E3)

This section contains a steep section of road with a sharp left-hand corner marked
‘barely passable’. In this area there is major washout of material on to the grass
below the road. Consequently, aithough the length over which the deterioration
has taken place may not have changed significantly, it has certainly changed in

degree and for the worse.

Chainage 6-6.2 (Sheet E4)
The section of road here has deteriorated further due to both water and vehicle

erosion.

Chainage 8.75-9 (Sheet E6)

This section occurs shortly after Bridge No. 2 (the Bailie Bridge) and includes a
sharp left-hand corner followed by a right-hand corner. The erosion at the sharp
corners has markedly worsened. Wheel spin has been noted and the road has
virtually been washed down in many places to bare rock. To negotiate this section

often requtres the hand movement of material to allow safe vehitle passage.

Chainage 9.7-9.98 (Sheet E7)

This section is definitely rougher than before. Since the water erosion does not
appear to be significant here, it has to be concluded that most of this is due to
traffic.



f) Chainage 17.55-17.98 (Sheet E13)
There has been significant deterioration here, particularly at the ford which by-
passes Bridge No. 5. This has to be negotiated with great care and often requires

the moving of material to get a vehicle across.

1t is noted above that there are sections of the road which have become ‘grassed over’.
The principal of these is the section from Chainage 8.64 to 8.84. The existing route
over this section is not the original. The original road was to the west and across at
least two bridges. These two bridges have now collapsed with the consequent re-
routing. The original road has, however, simply reverted to nature and become
grassed over. There is consequently no significant erosion except where there are
collapsed bridges. It is, however, perfectly walkable. Another example is on the
approaches to the Uchdachan Bridge which, again, have been by-passed. It seems
clear that if a road has no traffic and the surface is reasonable, it will eventually grass

over. This provides a high degree of protection to the construction.

STRUCTURES

There are seven main bridges and two small sleeper bridges on the route. There are

notes on the structures contained in the bridge survey sheets. To summarise:

Bridge 1

The deck comprises three steel (railway track) beams with three layer timber grillage
over. The abutments are constructed in random stonework. The abutments and
training walls are serviceable. The deck is badly deteriorated. The timbers of the deck
are rotted, the sub-structure main supporting railway lines are deflected and rusty. The
abutments are substantially intact although pointing is defective and the odd stone

missing.

Bridge 2

Bridge 2 1s a relatively recent Bailie bridge which has been constructed within the last
fifty years. The condition of the basic structure is sound but the paintwork is badly
deteriorated. The main running surface is a series of timber slats. About 40 of these

are rotted. The abutments are concrete and in sound condition.



Bridge 3
The original Uchdachan Bridge. This is the masonry arch bridge over Coire
Uchdachan which was restored in 1996, It is blocked by boulders and is not suitable

for vehicular traffic.

Bridge 4

This is a timber-decked replacement bridge with stone abutments to remove the traffic
from the original bridge. There are four timber beams which are rotted at the east end
and there is deterioration in the timber decking system and the railings have collapsed.
There is a central prop comprising timber posts on a stone base. Temporary propping
has been installed recently at the east end. The abutments and wing walls are
constructed in random stone and have been pointed with cement mortar. Erosion is
evident at the base of the west abutment. The abutments are repairable. The deck is

no longer sound.

Bridge 5

Bridge 5 is a timber bridge spanning between stone abutments. The light timber deck
is badly deteriorated. The stone abutments are serviceable. The deck comprises three
timber beams which are rotted. On top of these there are timber slats which are also in

poor condition. The abutments are intact but pointing is defective.

Bridge 6
Bridge 6 i1s an original masonry arch Wade Bridge restored recently by APRS.

Condition is fair but some erosion at base of wing walls noted.

Bridge 7
Bridge 7 is a timber beam bridge with slated deck and concrete abutments. Condition

fair.

Sleeper Bridges
There are two sleeper bridges, both of which are in an advanced state of deterioration

and are no longer serviceable.



PROPOSALS

The objective is to conserve the pass. The main thrust of the restoration work should
be directed to restoring the drainage. It is assumed that the route will continue to be
used by pedestrians, therefore some improvement to the surface may be beneficial in
the roughest areas. This would encourage pedestrian users to stay on the road and

avoid damage to verges. For public safety, bridges should be made safe.

a) Drainage
In order to conserve the pass it is of primary importance to repair the drainage
system. There are two problems. The first is water from the upper slopes running
onto the road with no provision for removing it on the lower side. (When heavy
rain falls on the road it is running along the road causing erosion.) The water
erosion tends to be most severe on the steeper gradients where the velocity of the
surface water increases creating washout and channels. This has occurred in a
major way at the west end where the road has been washed out and to the east of

Bridge No. 1 (at chainage 2.45).
The measures proposed are as follows (shown on plans P1 to P13):

1) Re-establishment of back drains to control the water on the uphill side of the
road. There are options on the positioning of new back drains. The original
back drains can be re-excavated and brought back into use or new back drains
could be constructed on a different line. It is our opinion that it would be
better to use the original drain lines since they are probably in the best
position. Digging out drains would always have been part and parcel of the
maintenance of the road and there is, therefore, no departure from the
principles which General Wade would have envisaged. The drains could be
dug by hand or by machine. There are certain sections which would probably
have to be dug by hand where terrain or the relationship between the drain
and the road would not permit machine use. Excavated material should be
placed on the low side of the drain with channels at intervals to water crossing
points on the road. Machine use would inevitably cause some damage to

vegetation but if care were taken, the ground would recover quite quickly.



iif)

Machine excavation is, obviously, much cheaper and quicker. Both methods

have been extended in the cost section.

Provision of stone channel crossings to take the water from the back drains to
the lower side of the road. New stone channels would be constructed at
positions indicated on the drawings using locally collected material. It would

be beneficial to protect the channels by stone pitching on either side .

Provision of stone shedding bars to divert surface water off the road to the
downhill side. The shedding bars should be protected by pitching like the

channel drains.
Clearance of existing culverts.
Improvement of fords. This is an optional item since it only affects vehicle

traffic and could be dealt with by the owners. They should, however, be

serviceable for safety reasons.

The following is worth noting:

When the road was first constructed it would appear that back drains were

constructed where possible. There are, however, sections (for example, where

uphill side slopes are steep or the terrain too rocky) where back drains were not

constructed. Consequently, the only option available would have been shedding

bars to removed the water at frequent intervals. It is possible, but speculative, that

some sections of the road would have been pitched to provide a stable base,

particularly on steeper sections where back drains could not be provided in order

to create a stable pavement.

Proposed construction details for back drains, crossings and stone shedding bars

are shown on plans (P15 and P17).

The total length of back drain is approximately 16,560m
Length of lateral outlet ditches: 1,200m
No. of channel crossings: 105
No. of shedding bars: 108



b)

These are the best estimates that can be made but some adjustments would

doubtless be necessary.

Road Surface
The treatment of the road surface is dependent on the objectives. Of primary
importance is the conservation of the road. Secondly, is the question of surface

condition for pedestrian users. The proposals deal with these issues separately.

i) Conservation works
In order to make the cross drains and shedding bars work effectively it would
be advisable to repair the road surface on the upstream side for a short
distance. This would control the flow of water to the channels and shedding
bars while protecting them from erosion and wheel damage from essential
traffic. It would be advantageous to raise the surface lével in some areas
where the road has become depressed and water cannot easily be channelled
off. It is, however, recognised that this would involve the introduction of new
material, some of which may have to be imported due to lack of local stone.
The new can be separated from the original by Terram or equivalent

membrane. The drainage proposals are shown on Fig. E1 to E14,

i1} Surface Improvement Works
As noted before, there are sections of the road which are too rough for
walking. These are indicated in the survey sheets Nos. E1-14. If there is an
intention to improve the surface of these sections a considerable amount of
work would be required. It would not be practicable to restore the original
surface construction. The best way of achieving a good walking surface
would be to lay imported crushed rock on a separating membrane. It is
recognised that this would be expensive; however, indicative costs are
included.  Another option would be to regrade locally using the existing
material. The only other option would be to create a separate footway where
the road is too rough and leave the existing road as it is. In our opinion, the
first option is the most desirable. It is likely that approximately 10km of road

might require some improvement.



c) Structures
It is important for reasons of public safety that any bridges on the Pass should be

in safe and serviceable condition. To achieve this the proposals are set out below:

Bridge 1
Construct new bridge deck comprising steel beams with timber decking,
abutments, training walls and wing walls to be repaired by hard pinning and

pointing where necessary.

Bridge 2
Replace 40 timber slats to deck. Shot blast and repaint bridge to prevent further

deterioration of the steelwork.

Bridge 3
Having been recently restored, it is not anticipated that immediate works are

required. However, regular inspections and minor associated repairs are advisable.

Bridge 4

The abutments are in serviceable condition. The west abutment, however,
requires to be made good at the burn bed level where erosion is taking place. This
would be done by insertion of new stone which would be hard pinned and grouted
into position. The pointing of the stonework should be made good generally by
removing existing cement mortar and replacing with lime mortar. The bridge deck
was originally single span with no intermediate props. The present deck is, in our
opinion, unsound and no longer repairable. It is therefore recommended that a new
bridge deck be constructed using steel beams with timber decking. The existing
propping system to be removed completely from the bed of the burn. This will
help to improve the water flow and reduce the potential for erosion on the

abutment.

Bridge 5
The stone abutments are in serviceable condition. Local repairs, pinning and
pointing should be carried out. The deck is no longer serviceable. It is therefore

recommended that a new pedestrian bridge be erected on the existing abutments.



d)

This could be constructed similar to the other decks, steel beams, timber decking

with handrails. Alternatively, standard SNH pedestrian deck could be used.

Bridge 6

Repair erosion to wing walls.

Bridge 7

Make good cracks in concrete abutments and wing walls.

Sleeper Bridges

These are no longer serviceable and are in a deteriorated condition. They would

require to be replaced with similar construction in timber.

Other works

There are some other issues which should be considered as part of the restoration

Process.

iif)

The west end of the Pass from chainage 0.27km was washed out (see sheet
E1 & P1). With it the drainage. While it should be possible to reconstitute an
open drain, this could encroach on the road at the bottom section which is

very narrow. However, walking width would be maintained.

There is severe erosion of the down-side bank at chainage 8.9km (sheet E6 &
P6). A dry stone retaining wall about 6ém long should be built to protect the
road at this point.

Short cuts have been taken by vehicles on the east side to by-pass twisting
sections of the route (see sheets E3 & P3). Boulders should be placed

strategically to prevent this.

If the access to the Pass is to be controlled effectively, then protective
measures will be required at each end. At the east end the present chain gate
can easily be by-passed (see photo). To prevent this, boulders could be

placed at close intervals to the next impassable point (a burn on the north side



and a bog to the south). In our opinion it would be best to control the access
to the Pass at Bridge 7. This would be cheaper and more effective. Better
signing is required. At the west end the present gate should be replaced with

a new gate with steel posts securely concreted into the ground.

COSTS

The scope of the drainage works and the structural repairs to the structures have been
established. The question of improvements to the road surface remains open and is
shown separately. We note below the costs of the proposed works based on 1997

rates.

It is clear that the cost of the necessary drainage to arrest the deterioration is heavily
dependent on the mode of execution. If, for example, the drainage works were
undertaken largely by machine, there could be considerable savings. At present we
have taken the view that much of the work may have to be done by hand and, on this
basts, the overall cost of the works is in the order of £300,000 excluding fees and
VAT.



DRAINAGE

Item Number Cost Total
Back Drain - Machine dig 16,500 £1.80 per metre £29,700
Channel Crossing 105 £320 per chanﬁel £33,600
Shedding Bars 108 £290 each £31,320
Fords 19 £500 each £9,500
Items 7(d) 1, ii, 111 £10,000
Road repairs associated with drainage Provisional sum £40,000
Protection to ends £10,000
Sub-Total £164,120
Extra sum for Back Drain done by hand 16,500 £5.5 per metre £90,750
Total £254,870
BRIDGES
Bridge No. Cost

1 £5,000

2 £12,000

3 £1,000

4 £15,000

5 £7,000

6 £2,000

7 £1,000

Sleeper Bridges (2 no.) £2,000

£45,000

TOTAL (Machine excavated ditches) £209,120

TOTAL (Hand excavated ditches) £299,870

Road Improvements (not in total) £180,000




PHASING OF WORKS

The total Jength of the Pass from Culachy to Bridge 7 at Melgarve is approximately
19.6km long. It would be impracticable to undertake this amount of restoration in any
one year. It is therefore recommended that the work be phased over five years,
particularly since there is a constrained summer work period. The restoration work

could be tackled in a number of different ways:

1)  Work progressively from each end of the Pass, completing the works to one
section at a time.
2)  Carry out work on a piecemeal basis depending on the degree of the decay which

has already taken place, i.e. tackle the worst sections first.

We have considered these options and recommend that (1), i.e. working progressively
from each end, would be the most cost-effective system and would consolidate each

section, The phasing programme is therefore based on this option.

Year 1

Chainage 19.6 to 16.4. Length 3.2km. This section contains all the different surface
qualities, i.e. very rough, rough and fair. It will allow the establishment of the various
restoration techniques and confirm cost base for future works. Repair Bridges 4 and 5
and install new control gate on Bridge 7 (extreme end).

Approximate cost: £64,000. Optional road improvements; £25,000.

Year 2

Chainage 16.4 to 12.0. Length 4.4km. This effectively completes the east end of the
Pass to the summut. It does, however, contain some of the more difficult sections at
the zig zags. Repair Bridges 1 and 2 and Sleeper Bridges.

Approximate cost: £74,000. Optional road improvements: £35,000.

Year 3
Chainage 0 to 3.93. Length 3.93km. This section starts at the main road at Culachy.
Repair Bridges 6 and 7 and install new control gate at west end {chainage 0).

Approximate cost: £54,000. Optional road improvements: £40,000.
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Year 4
Chainage 3.93 to 8.0. Length 4.07km. Maintain Bridge 3.
Approximate cost: £56,000. Optional road improvements: £40,000.

Year 5
Chainage 8.0 to 12.0. Length 4km. This would link up with the end of the restored
road carried out in year 2.

Approximate cost: £52,000. Optional road improvements: £40,000.

FUTURE MANAGEMENT
There are two aspects to the future management:

a)  Control of the use of the Pass. This will involve securing both ends of the Pass
to prevent unauthorised use. The closure points should be at the extreme west
end (chainage 0) and at Bridge 7 at the east end (chainage 19.6). It is our
recommendation, as far as vehicular use is concerned, that it should be closed to
all except essential users, this being the only way in which the damage to the

fabric of the Pass can be minimised.

b) There would necessarily be some maintenance costs attached to the Pass simply
because there will inevitably be some deterioration over time. It may be that this
may not start immediately, but on completion of the restoration a regular
maintenance programme should be set up. It is envisaged that the maintenance
would be carried out by an existing management structure. Highland Council or
other existing at the time, if more appropriate. It is essential that the drainage
system 1s fully maintained, also structures and road surface as required. Indicative

cost £20,000 p.a.
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SUMMARY

Noted below are the salient features regarding the current condition of the

Corrieyairack Pass and proposals for its restoration:

a)

b)

d)

The Pass continues to deteriorate due to the combined effects of weather and

traffic.

The restoration proposals are set out in the previous sections of this report.
Essentially, they consist of drainage improvements coupled with limited local

improvements to the road surface consistent with the drainage working.

The cost of restoration work is in the order of £300,000, excluding fees and VAT.
Additional costs for surface improvement could add a further £180,000.

It is considered that the continued use of the Pass by non-essential vehicular traffic
is deleterious to the Pass and is wholly inconsistent with the conservation

objective.

It is considered that if the restoration works are implemented now, then the Pass

can be conserved effectively for future generations,



Original paving

Bridge (remains of) at chainage 15.00



Grass stabilised road

Erosion at west end



Damage by wheel spin

Sleeper bridge

Old shedding bar



. Damage caused by vehicles taking
Typical back drain shortcuts

Wash out of material from road

Pass in wet conditions
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BRIDGE SURVEY SHEET
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BRIDGE SURVEY SHEET

Bridge No.: .. 3.......... Bridge Type: MASONRY. AR iA............ Survey Sheet No.....7.................
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