Rich’s Pre-Design Study Notes:

Site Planning Issues: Assessing the Site – Lesson 4
Kaplan –Site Planning Part I
· The sound of falling water may be used to mask urban noise from cars and other sources.
· If possible, the shape of a lake or pond in a rural setting should be such that the entire pond cannot be seen from the shoreline, thus adding to the sense of mystery and the appeal of the pond.

· How does the site drainage system handle surface runoff? One approach is for the runoff to immediately enter the drainage system. A different approach requires that most rainfall be held in a detention pond on the site until the rain subsides.

· The zone of aeration is the higher zone, where the spaces between the soil grains contain both water and air. In the lower zone, the zone of saturation, all of the void spaces are filled completely with ground water. The irregular surface which forms the boundary between the two zones is called the ground water table.

· An underground permeable material through which water flows is called an aquifer.

· Trees block both the sun and wind. They act as nature’s air conditioning by cooling, humidifying , and filtering the air. They create sheltered zones by reducing wind speeds.

· Topography is the graphic representation of an area’s surface features.
· Survey’s that extend over a relatively small area ignore the earth’s curvature and assume the ground surface to be a flat plane.

· Contours are imaginary lines that connect all points of equal elevation.

· Uniform slopes are indicated by parallel contours which are evenly spaced.

· Convex slopes are shown by parallel contours spaced at increasing intervals going uphill. The closer contours are at the lower elevation.
· Concave slopes are shown by parallel contours spaced at decreasing intervals going uphill. The closer contours are at the higher elevation.

· Ridges are indicated by contours which point downhill.

· Summits and depressions are represented by concentric closed contours. For both forms, spot elevations should be included at the highest or lowest spot.

· Following is a list of the general characteristics of contours:

a) All points on a contour have the same elevation.

b) Contour lines never split, although two identically numbered contours may appear side by 
side, at the top of a ridge or bottom of a valley.

c) Contour lines never cross, except where there s an overhanging cliff, a cave, or similar configuration.

d) Equally spaced contours indicate a uniform slopping surface.

e) Contours spaced close together indicate a steep slope.

f) Contours spaced far apart indicate a slight grade.

g) Contours spaced at increasing intervals (further apart) going uphill indicate a convex slope.

h) Contours spaced at decreasing intervals (closer together) going uphill indicate a concave slope.

i) Valleys are indicated by contours pointing uphill.

j) Ridges are indicated by contours pointing downhill.

k) A contour that closes on itself within the map area is either a summit or a depression.
l) Contours that run in straight parallel lines indicated a plane surface.

m) Drainage always occurs perpendicular to the contours, because this is the shortness distance and hence the steepest route of travel.

· A spot elevation is a number corresponding to the exact elevation at a key point on the ground.

· Shading – Shallow slopes are lighter with the shading lines further apart, while steep slopes are made darker by placing the shading lines closer together.

· The most common shading system employs hachures, which are short, disconnected lines drawn perpendicular to the slope.
· Cut earth is generally more stable than filled earth, and therefore, cut slopes are generally permitted to be steeper than fill slopes.
· In one has a choice, the cut and fill method of grading is generally preferred because it is the least expensive and the most flexible.

· The following summarizes the most important general rules of grading:

a) Do not extend grading beyond the property lines.

b) Strip and save all topsoil prior to grading.

c) Avoid the destruction of valuable existing vegetation.

d) Attempt to balance all cut and fill.

e) Avoid flat grades that create drainage pockets.

f) Avoid erosion by grading slopes within their natural angle of repose.

g) Be certain finish grades enable water to flow away from all structures.

h) Avoid grading solutions that rely on expensive retaining walls, steps, or other construction.

· Storm drainage systems have as their objective the removal of excess rain water.

· Storm drainage systems are designed to achieve the following:

a) Reduce flooding and damage by eliminating excess rain water.

b) Reduce erosion by controlling the rate and volume of water flow.

c) Eliminate standing water which may lead to pollution and insects.

d) Enhance plant growth by reducing soil saturation.

e) Improve the load-bearing capacity of soil.

f) Cleanse the storm water by installing native plants in drainage ways to act as filters to remove particulates from the flowing surface water.

· Underground storm drainage systems are expensive. Therefore, every effort should be made to employ surface systems, such as gutters, ditches, channels, short culverts, and especially, spacious planting areas.
· Desirable slopes for surface drainage are as follows:

· Open land – ½ percent min.

· Streets – ½ percent min.
· Planted areas – 1 percent min. to 25 percent max.
· Large paved areas – 1 percent max.

· Land adjacent to buildings 2 percent min.

· Drainage swales – 2 percent min. to 10 percent

· Planted banks – up to 50 percent.

· Swales are graded around structures with finish contours always pointing uphill and flow paths shown perpendicular to the revised contours.

· Sloping plane – the area tilts to one direction, so that the water drains to the low side.

· Warped plane – the high side is level, similar to the sloping plane. The contours, however, are fan-shaped, so that the entire area drains to one low corner.

· Gutters are formed by two sloping planes that create a valley. The planes are slightly warped so that water can run down the valley to a collection point.

· Central inlet – large flat areas, especially where enclosed (courtyards, patios, etc.) employ a central drain toward which all surfaces slope.

· Area drain – this device collects water from the low point of a limited area and conducts it directly to underground pipes.

· Catch basin – is similar to an area drain, except deeper and generally larger in order to catch and retain sediment which may clog the system.

· Trench drain – this device is used to collect water along a wide strip before conducting it to underground pipes.
· On drawings, the depth of a drain pipe is indicated by the invert elevation, which is the elevation of the bottom of the pipe leading out of the drainage collecting device. The top of the device is indicated by the rim elevation.

· Sub-surface drain lines should travel in straight lines; changes of direction occur only at catch basins.

· Drain lines should follow the natural site slope as much as possible to minimize the depth of trenches.

· Gradient refers to the slope of land, which may be expressed as a ratio or a percentage, or occasionally in degrees.

· Gradient ratios express slope as the ratio between a horizontal distance and the vertical elevation change within that distance.

· G=V/H (100)
· If land rises 10 feet in a distance of 30, the slope is 10/30 = .33 (100) = 33%

· When scaled from a topographic map, if the horizontal distance between the 24 and 28 foot contours is 10 feet, the slope is 4/10 = .4 (100) = 40%

· If the gradient of a road is 6 percent and the elevation at point A is 21.7, then the horizontal distance X from point A to contour 22 is calculated as X = H = V/G or H = (22 – 21.7) / 0.06 = 0.3 / 0.06 = 5’
· Similarly the elevation at point B if the distance between points A and B is 45 feet


V = GH or V = 0.06(45) + 21.7 = 2.7 + 21.7 = 24.2

· Roads:

· Sloped – the road is graded level across the width but sloped over the length.
· Pitched – the road is pitched toward one side allowing water to flow along one gutter.

· Central gutter – the road is depressed in the center, which allows the water to run to the middle and flow to some collector area.

· Central Crown – the road is a convex curve with water pitched toward both sides.

· Contours are curved and point downhill, similar to the indication for a ridge.

· Large paved areas should have a minimum grade of 1 percent and a maximum grade of 5 percent.

· In no event should large amounts of water be permitted to flow across sidewalks adjacent to parking areas.

· Generally, the building footprint should run with its long axis parallel to the contours. This arrangement minimizes the amount of grading required to fit the building to the ground.

· The purpose of site analysis is to determine whether a parcel of land is suitable for specific proposed use.

