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3.0 Integration with Adjacent Topography 

Reflect the natural conditions of the adjacent terrain. 

.I Avoid a constant width of grading. 

- Vary the angle of slope over the length of the 
slope. 

- warp the slope to acknowledge drainage chan. 
nels or "lay backs". Slopes will reflect angle 
of repose of soil. 

- create "lay backs", where cut slope exceeds 
5 seconds in length at highway design speed. 
The warp, width of mouth, and length should 
be typical of adjacent natural terrain. 

Figure F-10 
At natural drainage channels, blend the slope to create 
'lay-backs'. 

\ \ 

-- 
orslope 

-- 

Figure F- l l  
Typical feathering of the ends of a slope. 

- Feather the ends of the slope. 

- provide a transition from the maximum angle 
of slope to blend in with the adjacent site, with 
warp typical of adjacent natural terrain. 

. Round the toe and top of slope, 

- provide a minimum radius of 3m at the top of 
slope to blend the midpoint angle of slope to 
the adjacent undisturbed site. 

- provide a minimum radius of 3m at the toe of 
the slope to blend the midpoint angle of slope 
to the adjacent undisturbed site. 

Typical rounding at top and bottom of slope. 
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.5 Berms 

- Avoid erratic and monotonous screening of un- 
sightly views.* 

- construct berms for a minimum length equal 
to 0.5 seconds at highway design speed, and 
a maximum length equal to 10 seconds at 
highway design speed. 

- warp side slope of berm, with a maximum 
slope of 43, at a distance equal to 0.5 
seconds minimum, 5 seconds maximum, and 
3 seconds maximum at highway design speed. 

- vary the height of berm from a minimum 1.5117 
above the finished grade elevation of the high- 
way. 

20m. 
- provide gaps between berms not exceeding 

. d= 60m nun i o s e c  rnax &20m max ~ 

Figure F-28 
Construct berms with a varying height, length and alignment to 
avoid visual monotony. 

- Provide effective but attractive screening to 
mitigate headlight glare.*' 

- berms, specifically installed to mitigate head- 
light glare, should be a minimum length of 
60m and a maximum length equal to 10 
seconds at highway design speed. 

- provide gaps between berms not exceeding 
20m. 

- warp side slope of berm with a maximum 
slope of 4:1, at a distance equal to 0.5 
seconds minimum, and 3 seconds maximum 
at highway design speed. 

mum 1.5113 above the finished grade elevation 
of the highway, to a minimum 1 .Em where 
commercial truck traffic predominates. 

- vary the high point of the berm from a mini- 

Integrate berm with adjacent terrain. 

- vary the distance between the pavement edge 
and the toe of the berm slope at a minimum 
distance of 1 Om. 

- alternately, align the berm to not be parallel 
with the road. Align berm 5 degrees mini- 
mum, 15 degrees maximum off parallel, with 
minimum curve radius between tangents of 
5m. 

- minimum width of warp at toe of slope should 
be equal to 0.5 seconds at highway design 
speed. 

*<eferto ALIGNMENT for appropriate location for berms 

"refer to VEGETATION MANAGEMENT for combined or allernele use 
where these measures prove inadsquate. 
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.6 Uphill Slopes 

. Limit lengths of constant uphill slopes beside 
the highway.. 

- warp the slope and/or create "laybacks" 
where slope exceeds distance equal to 5 
seconds at highway design speed. 

- Warp slope to tie into existing grade at the end 
of tangent. 

.7 Downhill Slopes 

. Relax base standards for earthworks where cir- 
cumstances warrant. 

- consider use of retaining structures where 
earthwork required to meet grade is excessive 
in scale. 

- consider use of retaining structures where ex- 
isting vegetation may be retained to screen 
road and downhill earthworks. 

- consider use of retaining wall to allow for 
encroachment of vegetation for variety of 
enclosure along roadside. 

'refer to REVEGETATtON for alternate methods ofproviding variety to 
SioDes. 

.8 Avalanche Barriers 

- Integrate avalanche barrier with adjacent ter- 
rain.* 

- blend ends of barrier into adjacent slopes. 

- feather the end of slope. 

- blend "lee" side slope with ditch bank slope to 
give appearance of one contiguous slope. 

- provide a warp, or varied slope, to the ''lee'' 
side of avalanche barriers which exceed 5 
sec. in length. Maximum side slope should be 
4:l. Minimum width of warp at toe of slope 
should be 0.5 seconds or greater at highway 
design speed. 

Wfer above for transition of slopes at end, foe and top 

. .  
Figure?-29 
Blend the ends of the avalanche barrier into adiacent terrain. 

Figure F-30 
Feather the toe and warp side slopes on the lee side of the 
barrier. 
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.9 Retaining Structures 

. Provide a consistent and visually clean sil- 
houette at top of wall. (Applicable to upslope 
and downslope conditions.) 

- top of wall should follow natural terrain to be 
retained, or reflect roll of natural terrain typical 
to the region.' 

- for cribbing construction, step elevation of 
top of wall up or down in equal increments. 

- for poured in place construction, maintain 
consistent top of wall, or alternately maintain 
top of wall at constant slope, for distance 
stated below. 

- irrespective of natural terrain to be retained. 
avoid "roller-coaster" effect. Maintain step- 
pinglsloping of wall up or down for a minimum 
length equal to 0.5 seconds at highway design 
speed. Constant sloped top of wall should 
change from up to down slope with 5m mini- 
mum radius. 

wall. 
- meet top of wall with fill for entire length of 

- Fit bottom of wall to adjacent terrain. "(Ap- 
plicable only to upslope conditions) 

- parallel the bottom of wall elevation with that 

- commence slope, at 4:1 maximum, at bottom 

- wrap earthwork around the end of wall. 

of highway elevation. 

of wall l m  in front of wall. **I 

Grade earthwork from typical bottom of wall 
elevation, commencing at a maximum of one- 
third of the total length of the wall, from the 
end of the wall, at a maximum 3:l slope. 

- at the end of wall, the earthwork should meet 
the top of wall. Alternatively, if a no post traffic 
barrier must be placed at the end of the wall, 
the wall height should be equal and integrated 
flush with the traffic barrier. Material may be 
retained behind the traffic barrier. 

elevation bollam 01 retaining wall is 
veflicaliy parallel lo the road 

Figure F-31 
Elevation of typical retaining structure. 

Seclion 

Figure F-32 
Section through typical retaining structure. 

'refer to REVEGETATION forrevegefafion at top of wall. 

"refer lo HIGHWAY STRUCTURES for height of walls 

*"*refer to REVEGETATION for revegetation at bonorn of retaining slruc- 
lures. 
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.10 Bridges 

- Screen the spring point of the bridge from the 
approach angle of highway. Heighten the 
dramatic relief once on the bridge. 

- maintain cut as close as feasible to the road. 

* Alternatively, visually open a view from the ap- 
proach angle of the highway. 

- grade so that the view is opened toward the 
bridge. 

- provide terrace for viewing of bridge commen- 
surate to safety requirements. Provide a 
terrace 15m minimum width, 20m minimum 
length, at a maximum cross slope of 6%. This 
will accommodate revegetation andlor future 
possible pulloutirest area. 

.11 Overpasses 

* Accentuate intended silhouette of overpass 
design. 

- limit slope under a span to 2:l maximum, 
feathering ends of slope to adjacent terrain. 

- retaining devices should be integrated with ad- 
jacent traffic barriers and tapered into 
adjacent slopes. 

.12 Interchanges 

* Treat ramps and adjacent terrain as one in- 
tegrated form. 

- where applicable blend ramp slope into 
retained pond, slough, and marsh, or created 
retention basin. 

- slope ramp side slopes at 4:l maximum. 

- Emphasize decreasing or increasing design 
speed of ramp.' 

- flatten side slopes of ramp and ditches in 
proportion to desired increase in speed. 

- steepen side slopes of ramp and ditches in 
proportion to desired decrease in speed. 

- decrease the distance between the pavement 
edge and the toe of berms in proportion to 
desired decrease in speed. 

'refer fo ALIGNMENT for maximum heights allowed wrlhin sight tfiangles 
and distances. 

- 
Create a terrace at bridge spring point. 

. .  

Figure F-34 
Emphasize design speed changes with earthworks. 
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.13 Roadside Facilities 

Avoid ditches directly adjacent to roadside 
facility access road, parking areas, and 
walkways. 

- preferably, align ditches to the facilities site 
perimeter. 

* Minimize the visual impact of ditches which 
must appear adjacent to roads, parking areas, 
and walkways. 

- set back ditch top of slope 1.5m from edge of 
pavement edge or walkway. 

- maintain the minimum possible depth of ditch. 

- width of ditch, measured from top of slope to 
top of slope, should be six times the depth of 
ditch. 

- Eliminate ditches wherever possible. 

- facilitate drainage over pavement. 

- facilitate drainage by underground pipe or 
drain. 

- Facilitate access by the physically challenged to 
site. 

- maintain 20:l maximum slope for parking 
areas, and internal roads. 

- maintain 8:i maximum slope for curb ramps. 

- maintain 2O:l maximum slope for primary 
walkways. Where required, primary walkways 
may be 12:1, with maximum distance between 
landings 9m, landings minimum 3m in length. 
A 920mm high rail on one side should be 
provided. 

- maintain 1O:l maximum slope for secondary 
walkways (no rails, personal assistance). 

- maintain 303 maximum slope for a 1.8m dis- 
tance on all sides of picnic tables, seating, 
and facility entrances. 

* Emphasize desired road speeds and attention 
to pedestrian/vehicle conflicts. 

- maintain 600mm maximum height of vegeta- 
tion above finished road elevation, within sight 
triangles at the intersection of roads. 

- maintain 300mm maximum height above 
finished road elevation, within sight triangle at 
the intersection between roads and parking 
areas and walkways. 

6- 
~f 

Figure F-35 
Align ditches at roadside facilities to be the least visible, usually at 
the site perimeter. 

Pedest~anlRecrealion 
Area- 

Figure F-36 
Earthwork techniques can emphasize roadway speed limits and 
reduce pedestrianlvehicle conflicts. 
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