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are designated on the d rawings for removal 
by the contractor. 

Topsoil Stripping and Stockpiling: 

The contractor removes al l  topsoil with in 
the grad ing l im its and stockpi les the so i l  i n  
whatever areas wi l l  be convenient for 
future respreading at the completion of the 
project. 

Rough Grading: 

By blasting, trenching, backfi l l i ng, and cut­
ting and f i l l ing to the proposed new sub-

- . ;m  .. . 

grade, the contractor prep'ares al l  subgrade 
surfaces to receive foundation footings and 
subbase material for below- and on-grade 
structures. Tren'ching for util ity l ines also 
occurs at this stage. The top elevations of 
man holes and d ra ins are set at the i r  
approximate grades without f inal brick 
course shims or rims. 

At the completion of the rough grad­
ing, all exterior su rfaces are cut or fi l led to 
specified rough-grade tolerances [± 1 50 to 
300 mm (6 to 1 2  in)] . They are then ready 
for final grading prior to placing the topsoil 

f 
� - - - - - - - - - j 

Figure 1 1 0-1 . Existing conditions plan. 
All existing site features: 

D contours and spot elevations, including 
ridges and swales 

D property lines with bearings, easements, 
setbacks, benchmarks 

D buildings or other structures 
D utilities, above and below ground MATCHLINE EX-6 
D total hectares (acres) MATCHLINE EX-9 
D existing vegetation 
D boring data 
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1 1 0-3 
and the weari ng su rfaces (concrete , 
asphalt, brick, etc . ) .  

Finish Grading: 

The project is  staked out and resurveyed to 
establ ish the fin ished geometry and the ele­
vations of walks, roads,  and other edges. 
The paved areas are then graded to finer 
tolerances, and base material i s  instal led. 
Topsoil i s  spread over the rough grades in 
the planted areas to with in  a tolerance of ± 
25 to 75 mm (1 to 3 in) .  
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Figure 1 30-1 a. A typical design cross section emphasizing finished surface elevations. 

Figure 1 30-1 b. A contractor's analysis of the same design with emphasis on the subgrade elevations. 
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1 :0 INTRODUCTION 

H uman spatial standards are derived from 
ergonomic and cultural data and vary wide­
ly across cultures and land-use settings. 
Standards are often established to provide: 

1 .  Minimal safety clearances 
(ergonomic/legal) 

2. Perceived user comfort (psycholog­
ical/perceptual) 

3. Ceremonial protocol (culturallritual) 

4 .  Aesthetic choice (personal/cultural) 

Most " normative " standards requ i re cu l­
tural adjustment before being applied to a 
particular design setting. Cultural standards 
are often referred to as the " h idden dimen­
sion , "  and at t imes may contradict strictly 
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Figure 2 1 0-1 . Elements of spatial enclosure: floor, wall ,  canopy, modified by 
time, light, climate, and intensity of activity. 
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SHADE FROM 
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Figure 22 0-5. General site design strategies for hot arid regions. 
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Figure 2 20-7. General site design strategies for temperate and cold regions. 

Table 220-0 1 .  SUMMARY OF REGIONAL BIOCLIMATIC STRATEGIES 

Factors Modified 
by landform, 

Vegetation, and 
Structures 

Sun 

Wind 

Water 

Hot Arid 

Avoid heat absorbing 
matenals use, thick walls 
or earthshellers 
Use pergola and trelliS 
structure, for shade 
Provide large overhangs 
on building; 
Avoid large area of 
exposed glass 

Site structwes at toe of 
slopes for exposure to 
cold air flows at night 
Use plant material to 
block desiccating Winds 
Deflect hot Winds with 

walls and screens 

Use moisture 
conserving plants­
xenscape 
limit Impervious surface 
to mln.mize 'U:loff­
porcus paving can be 
usee 

Climate Zones 

Hot HUlmid 

Maximize shade through 
the use of plantings 
Use pergola and trelliS 
structures for shade 
Screened terraces 
provide relief from 
d;rect heating of ma,n 
structure 
Provide large overhangs 
on buildings 
Use high cellmp and 
vent all roof systems 

Site structure et top of 
slope for expo<:ure to 
breezes 
Avoid excessive 
earthmounding that may 
trao moist air 

MaXimize breez.es 
through use of high 
canopy trees and with a 
loo�e open planting 
pattern 
Avcid tall solid walls 
that block wind 

AVOid siting next to 
stagnant bodies of 
water 
Maximize infiltration of 
stormwater runoff 

Temperate 

Site structures on 
southerly slopes for 
solar gain In winter 
Avoid northern 
entrances to bUIldings 
Plant deciduous trees for 
afternoon shade 
Use earth shelters to 
protect from summer 

Site structure on middle 
to upper slope for 
access to light winds. 
but protection from high 

winds 
landforms. plants. and 
structures can be used 
to divert northerly 

winter winds while 
allowing cooling summer 
breezes 
Use earthshelters to 
protect from winter 
winds 

Use of retention/ 
detention ponds for 
stormwater provides for 
evaporative/cooling of 
the sIte 
Foundations for 
structures and pavement 
must drain well to 
prevent damage from 
frost/thaw action 

Cold 

Site structures on southerly 
slopes for solar gain In 
winter 
Cold climate siting benefits 
from steeper slopes for 
better solar access 
AVOId northern entrances to 
buildings 
Plant deCiduous trees for 
afternoon shade 
Use earthshelter to protect 
from summer sun 

Site structure on middle to 
lower slope for Wind 
protection 
Plant comferous shelter 
belts to block cold winds 
Avoid topographic 
depreSSions that collect cold 

." 
Use earth�helters to protect 
from winter Winds 

Use of retention/ detention 
ponds for stormwater 
provides fer evaporative 
cooling of the site 
FoundatiOn!- for structures 
and pavement must dram 
well to prevent damage 
from frost! thaw action 

Figure 220-6. General site design 
strategies for hot humid regions. 

stori ng energy, i ncreas ing h umidity, and 
diverting desiccating winds .  

Hot Humid Regions: Characterized by 
hot summer temperatures [>20°C (68°F)] 
and mild to cool winters [>O°C (32°F)] . 
Annual precipitation and h umid ity are h igh,  
with frequent rain showers. Freezing tem­
peratures are uncommon,  and relatively 
minor d iu rnal temperature f luctuations are 
typical. Site plann ing and design should 
seek to increase shade,  cool ing from evap­
oration ,  and breezes. 

Temperate Regions: Characterized by 
hot, often humid ,  summers [>20°C (68°F)] 
and cold winters [<O°C (32°F)] . Annual 
precipitation i s  fairly high. The region is 
subject to repetitive freezing/thaw ing  
action ,  and  significant seasonal tempera­
ture fluctuations are common.  Site plan­
ning and design should seek to promote 
shade and evaporative cool ing i n  warm 
periods,  and block winds and promote heat 
gain in cool periods, without d isrupti ng 
favorable summer wind pattern. 

Cold Regions: Characterized by mild sum­
mer temperatures [>1 0°-20° C (50°-68° F)] 
and very cold winters [<0° C (32° F)j Annual 
precipitation is typically low. Region is subject 
to extreme freezing/thawing action .  Site 
planning and design should seek to control 
winter winds, and promote solar gain and 
storage. 

F igure 220-2 i l l ustrates a topographic 
sect ion showing  the theoretical " most 
favorable " microcl imate location for each 
c l imate region .  Hot Arid cl imates favor the 
eastern slope base to avoid harsh sun and 
to receive cool d iu rnal air d rainage for the 
upper slope. Hot H umid c l imates favor the 
top of the eastern slope to avoid harsh west 
sun  and to receive the evaporative cool ing 
effect of winds due to turbulence at the 
h i l ltop.  Temperate c l imates are most favor­
able at the south -east " m i l itary crest" to 
receive both sun and breezes, but to avoid 
cold winds at the true crest. Cold cl imates 
are ideal on the south to south-western 
lower slope to receive solar radiation and 
be protected from winter winds,  but h igh 
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1 .0 INTRODUCTION AND 
PURPOSE 

P assage of the Americans with 
Disabil ities Act in 1 990 has produced 
both publ ished legal guidel ines and 

recommendations for access to the U .  S. 
outdoor environment. This section  focuses 
on accessibi l ity with i n  outdoor environ­
ments such as parks, playgrounds,  gardens, 
wi lderness areas, beaches, and common 
u rban envi ronments. Specific design rec­
ommendations for ful ly accessible environ­
ments and additional guidel ines based on a 
number of important design concepts and 
p ri nciples are provided . 

Many i nd ividuals are unable to i ndepen­
dently obtai n access to the landscape 
because of barriers. Barriers in the land­
scape i nclude designed surfaces wh ich are 
not wheelchair-negotiable and m isplaced 
bo l l ards which create obstacles u nde­
tectable by cane. Yet barriers can often be 
avoided by creative or s imple design solu­
tions wh ich take i nto account different 
users' needs. The concept of " Universal 
Design " has emerged to help designers 
address issues of concern to the widest pos­
sible range of i nd ividuals without segregat­
i ng  different users. 

I nformation in this section has been pre­
pared to complement the U n iform Federal 
Access ib i l ity Standards (UFAS) and the 
Americans with Disabil ities Act Accessibi l ity 
Gu idel ines (ADAAG).  Currently, the U FAS 
appl ies to many federal agencies whi le the 
ADAAG applies to the private sector. State 
or local government entities may follow 
either set of standards, but a site design 
must be un iform in appl ication  ( i .e .  the 
U FAS and ADAAG guidel i nes cannot be 
" mixed and matched " with i n  one site). 

For further information inc luding specif­
ic recommendations ,  the Office of the 
Americans with D isabil ities Act may be con­
tacted d i rectly. Expert guidance is available 
regarding the appl ication of the Americans 
with Disabil ities Act, the Americans with 
D isabi l it ies Act Accessib i l ity G u ide l i nes 
(ADAAG) ,  and the U n iform Federal 
Access ib i l ity Standards (UFAS). Contact: 

The Office of the Americans with 
Disabi l ities Act 

Civi l  Rights Division 
US  Department of Justice 
P.O.  Box 661 1 8  
Washington ,  D C  20035-61 1 8  
1 (800) 5 1 4-0301 
1 (800) 5 1 4-0383 TID 
1 (202) 5 1 4-61 94 (Electronic Bulletin Board) 

website: www.usdoj.gov 

The U n iform Federal  Accessi b i l ity 
Standards ( 1 984) were developed to min i ­
m ize the differences between the standards 
previously used by fou r  federal agencies 
(the General Services Admin istration ,  the 
Department of Hous ing and U rban 
Development, the Department of Defense, 
and the U .S .  Postal Service), and the stan­
dards recommended for faci l ities that are 
not federally funded or constructed. The 
U FAS i nclude architectural and transporta­
tion guideli nes as well as a large amount of 
basic i nformation useful for formu lati ng 
min imum dimensional criteria for many sit­
uations. 

The Americans with Disabi l ities Act 
Accessibi l ity Gu idel ines ( 1 99 1 )  was subse­
quently developed by the US Architectural 
and Transportat ion Barrier Compl iance 
Board . The ADAAG i ncorporates ANS I  
A 1 1 7. 1 - 1 980, which were developed by 
the American National Standards I nstitute. 
The ADAAG sets guidel ines for accessib i l ity 
for the private sector, under the Americans 
with Disabi l ities Act of 1 990. At this writ­
i ng, it seems l ikely that the ADAAG wi l l  
soon replace the U FAS as the si ngle acces­
sibi l ity guidel ine standard in the U . S .  

Copies o f  the U FAS standards may be 
acqu i red by contacting the US Architectural 
and Transportation Barriers Compl iance 
Board . 

2 .0 IMPORTANT DESIGN 
CONCEPTS 

Several concepts related to accessibi l ity are 
important to understand prior to reviewing 
the guidel ines outlined i n  this section .  

2.1  Universal Des ign 

U n iversal Design is a ph i losoph ical l  
approach to design which seeks to el imi­
nate barriers whi le providing access and 
usability to the broadest possible range of 
people .  A key to U n iversal Design is 
becoming aware of the wide variety of d is­
abil ity concerns .  Designers fol lowing the 
U FAS or ADAAG standards may find that 
whi le the d imensional guidel ines are h ighly 
useful, fol lowing U FAS or  ADAAG does not 
automatically create an accessible or usable 
space. Understanding d ifferent types of 
impairments and how they might affect 
access is necessary in order to create usable 
landscapes. In addition,  the guidel ines per­
mit flexibi l ity, if equal or greater accessibi l i ­
ty can be provided by a d ifferent or more 
creative design solution.  

2 .2 Access ible Route 

Provid ing an accessible route is the most 
important way to ensure un iversal access. lt 
con nects the primary elements and spaces 
of a site, parking, entrances, facil ities, and 
bui ld i ngs. An accessible route must be pro­
vided which is conti nuous and free from 
obstructions ,  as specified in the ADAAG 
section 4 .3 Accessible Route. This route 
must coincide with the route planned for 
the general publ ic to the max imum extent 
feasible (Figure 240- 1 ) .  

The particular site context usually d ic­
tates design strategies. Therefore, design 
considerations for conti nuous accessibi l ity 
should emphasize specific elements and 
details. These elements relate to spaces 
such as i nteriors, waiting  and rest areas, 
and park ing; specific transition points at 
bui ld ing entries and curb ramps;  clearances 
between bui ld i ngs and on paved su rfaces, 
and details inc lud ing l ighti ng  and signage. 
Pedestrian  circulatio n  systems shou ld 
i nclude loops rather than dead ends. 

2.3 Graduated Difficu lty of Access 

A system of graduated d ifficulty of access is 
most appl icable to the design and manage­
ment of outdoor recreational faci l ities, par­
ticularly to h ik ing and camping areas (See 
5 .0 Accessible Recreation in this section for 
further i nformation) .  The objective is to 
provide a wide variety of trail types with a 
range of opportun ities and experiences to 
accommodate or challenge al l  abi l ities. The 
d iversity of trail types is characterized by 
variations i n  degree of d ifficulty (with vary­
ing su rfaces, widths, slopes, cross-slopes, 
lengths, edges, number of rest stops, etc . ) .  
A good system of signage is necessary for 
user selection of trail type. Such a system 
does n ot comprom ise the recreat ional 
experience for anyone, nor segregate users. 

3 .0 DESIGN CONSIDERATIONS 
FOR ACCOMMODATING 
DISABILITIES 

The range of abi l ities among people is 
highly varied . The guidel ines in th is section 
address specific categories of impairment 
and design strategies requ i red to accom­
modate them. They i nclude visual ,  mobi l ity, 
heari ng, manual, and learn ing impairments. 
Other areas of concern i nclude lack of sta­
mina and extremes in size and weight. 
Heari n g  and manual impairments are 
sometimes accom modated by specific 
devices. Learn ing and mental impai rments 
In the outdoor environment are often 
addressed by clarity of signage or the use 
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Figure 2 5 2 - 3 .  Richter magnitude 
scale. This graph shows the amount of 
energy released by earthquakes of different 
magnitudes. 

seism ic energy increases as it nears the tip 
of the layer. Agai n ,  structures located 
above this zone can be subjected to much 
higher seism ic energies and become more 
susceptible to structural and other types of 
damage. 

4.3 Earthquake- Induced Ground 
Fai lures 

There are three major types of ground fai l ­
ures. Al l  have some connection with the l iq­
uefaction of underlyi ng geological materials. 

Liquefaction: 

Liquefaction is a temporary condition when 
seismic waves pass through satu rated lay­
ers of granular materials (such as sand or 
silt) . These waves cause the voids in this 
material to collapse , or  for a short time, 
causes the material to behave as a fluid and 
as a result lose its beari ng capabi l ities. This 
material m ust be with in  about 30 m ( 100 

�\ 
o 

o 
__ ----�FAULT LINE 

HANGING WALL 
NORMAL FAULT 

LEFT LATERAL FAULT 
(STRIKE-SLIP) 

252-5 

LEFT LATERAL NORMAL FAULT 
(LEFT OBLIQUE NORMAL FAULT) 

o 

LEFT LATERAL REVERSE FAULT 
(LEFT OBLIQUE REVERSE FAULT) 

Figure 252-4 Types of faults. :  (a) names of  components, (b) normal fault, (c) reverse 
fault, (d) left-lateral strike-slip fault, (e) left-lateral normal fault, and (f) left-lateral 
reverse fault. 

Figure 252-5.  Directions of vibration caused by body and surface seismic waves 
generated during an earthquake. When a fault ruptures, seismic waves are propagated in 
all directions, causing the ground to vibrate at frequencies ranging from about 0. 1 to 30 
Hz. 
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NUMBER NAME 

Crown 

2 Main scarp 

3 Top 

4 Head 

5 Minor scarp 

6 Main body 

7 Foot 

8 Tip 

9 Toe 

1 0  Surface o f  rupture 

1 1  Toe of surface of rupture 

1 2  Su rface o f  separation 

1 3  Displaced material 

1 4  Zone o f  depletion 

1 5  Zone of accumulation 

1 6  Depletion 

1 7  Depleted mass 

1 8  Accumulation 

1 9  Flank 

20 Original ground surface 

Figure 253-1 . Common features of a landslide. 
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253-3 

12 
11 

DEFINITION 

Practically undisplaced material adjacent to highest parts of main scarp 

Steep surface on undisturbed ground at upper edge of landslide caused by movement 
of displaced material (1 3) away from undisturbed ground;  it is visible part of surface of 
rupture ( 1 0) 

Highest point of contact between displaced material ( 13)  and main scarp (2) 

Upper parts of landslide along contact between displaced material and main scarp (2) 

Steep surface on displaced material of landslide produced by differential movements 
within displaced material 

Part of displaced material of landslide that overlies surface of rupture between main 
scarp (2) and toe of surface of rupture ( 1 1 )  

Portion o f  landslide that has moved beyond toe of surface of rupture (1 1 )  and overlies 
original ground surface (20) 

Point on toe (9) farthest from top (3) of landslide 

Lower, usually curved margin of displaced material of a landslide, most distant from 
main scarp (2) 

Surface that forms (or that has formed) lower boundary of displaced material (1 3) 
below original ground surface (20) 

I ntersection (usually buried) between lower part of surface ( 10) of a landslide and 
original ground surface (20) 

Part of original ground surface (20) now overlain by foot (7) of landslide 

Material displaced from its original position on slope by movement in landslide; forms 
both depleted mass ( 1 7) and accumulation ( 1 8) 

Area of landslide within which displaced material ( 1 3 )  lies below original ground sur 
face (20) 

Area of landslide within which displaced material lies above original ground surface 
(20) 

Volume bounded by main scarp (2), depleted mass ( 1 7) ,  and original ground surface 
(20) 

Volume of displaced material that overlies surface of rupture ( 1 0) but underlies original 
ground surface (20) 

Volume of displaced material ( 13)  that lies above original ground surface (20) 

Undisplaced material adjacent to sides of surface of rupture; compass directions are 
preferable in describing flanks, but if left and right are used, they refer to flanks as 
viewed from crown 

Surface of slope that existed before landslide took place 
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RIDGE --

Figure 320-14.  Perimeter edge 
level-drain from ridge line to all 
edges. 
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- DRAINAGE 
5TRUCTURE5 

Figure 320-1 8.  Perimeter edge 
level-all slopes to drain inlets at 
the same gradient. 

Figure 320-1 5.  Perimeter edge 
level-drain from single high point. 

Figure 320-16.  Perimeter edge 
level-slope to center drain inlet. 
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I 

Figure 320-19.  Perimeter edge 
level-slope away at uniform gradi­
ent. 

Figure 320-20. Two perimeter 
edges level-slope from ridge line. 
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Figure 320-1 7.  Perimeter edge 
level-all slopes to drain inlets at 
the same gradient. 

Figure 320-2 1 .  Two perimeter 
edges level-minimum slopes to 
trench drain. 

Time-Saver Standards for Landscape Architedure 



CREDITS 

Contributor: 
Robert D. Sykes, ASLA 
U n iversity of Minnesota, Twin  Cities 
Min neapol is ,  M innesota 

Technical Writer: 
Kyle D .  Brown 

Reviewers: 
Greg Kopisch ke,  ASLA 
Westwood Professional Services, I nc .  
Eden Prairie, M in nesota 

N icholas T D ines, FASLA 
U n iversity of Massachusetts 
Amherst, Massachusetts 

CONTENTS 

1 .0 Introduction 
2.0 Design Informants 

2.1 Hydrologic Cycle 
2.2 Precipitation and Runoff 

2.3 Watershed Conditions 

Land Cover 
Soils and I nfi ltration 
I mperviousness 
Moisture Conditions 
Slope 

3.0 Stormwater Design Issues 
3. 1 Flood Protection 

Minor System 
Major System 

3.2 Water Quality Protection 

Sediment 
Oxygen Demand 
N utrients 
Heavy Metals 
Chemical Contaminants 
Pathogens 
Thermal Pollution 

3.3 Groundwater Recharge 

Time-Saver Standards for Landscape Architecture 

S E CTION 

Stormwater 
Management 

3.4 Soil Stability 

3 .5  Wildlife Habitat 

3 . 6  Water Supply 

3. 7 Quality-of-Life 

4.0 Design Procedures 
4. 1 Data Gathering & Mapping 

Rainfall Data 
Storm Works and Flow Data 
Topography 
Land Cover 
Soils 
Bedrock and Water Table Depths 

4. 2 Base Line Runoff Analysis 

Watershed Boundary Delineation 
Soil -Cover Classification 

4.3 Schematic Design Strategies 

Reproducing Pre-Development 
Hydrological Conditions 

Place Development in Least 
Critical Areas 

Fit Development to Terrain 
Utilize the Natural Drainage System 

4. 4 Types of Runoff Analyses 

5.0 Runoff Calculations 
5. 1 Runoff Terms 

5.2 Converting Rainfall to Runoff 

5.3 Design Storms 

U.S .  Weather Bu reau Maps 
Steel Formula 

5.4 Time of Concentration Techniques 

Sheet Flow 
Shallow Concentrated Flow 
General Overland Flow 

5. 5 Soil Conservation Service Runoff 

Curve Number Method (U.S. Units) 

SCS Runoff Volume Calculations 
SCS Curve Numbers 
SCS Graph ical Peak Discharge 

Calculations 
5. 6 Rational Method 

Appl ications and Limitations 
Runoff Coefficients 
Peak Discharge Calculations 

5. 7 Small Storm Hydrology 

Schueler's Short Cut Method 
Small Storm Hydrology WQV Method 

. c 
is 
i 

o 
M 
M 



SECTION o 
Pedestrian Circulation 

CREDITS 

Section Editor: 
Nicholas T. Dines 

Contributor: 
Gary M. Fishbeck 

Technical Writer: 
Jeffrey D.  B lankenship 

Reviewer:" 
Roger B .  Martin 
Martin- Pitz, I nc. 
Mi nneapolis, Min nesota 

'Some data on Steps and Ramps were 

compiled by Robert LaRocca and 

Steven Brosnan of Robert LaRocca 

& Associates, San Francisco. California. 

and reviewed by David Arbegast of Arbegast. 

Newton & Griffith . Berkeley, California. 

and Richard Vignolo. Landscape Architect. 

San Francisco, California. 

CONTENTS 

1 .0 Introduction 
1 . 1 General 
1 . 2  The Pedestrian Experience 

Convenience 
Amenities 
Spatial Considerations 
Sensory Stimul i  and Related 
Considerations 

2.0 Physical Characteristics of the Pedestrian 

2. 1 Dimensional Criteria 
Human Dimensions and Activity 
Forward Spatial Bubbles 

2.2 Movement Criteria 
Walking Rates 
Acceptable Walking Distances 

Pedestrian Density Criteria 
2 . 3  Visual Criteria 

Eye Levels and Cone of Vision 
Visual Perception 

3.0 Spatial Standards 
3. 1 Pathway Width and Slope Criteria 

General Considerations 
Calculation of Walkway Width (by 
Formula) 
Walkway Slope Criteria 

3.2 Stairways 
Widths 
Tread-Riser Ratios 
Height between Landings 

3.3 Ramps 

Time-Saver Standards for Landscape Architecture 

Widths 
Slope Criteria 
Distance between Landings 

3.4 Seating Criteria 
3. 5 Handrailings 
3. 6 Pedestrian Signage 

References 

o 
� 
m 



CREDITS 

Section Editor: 
N icholas T. Dines 

Contributor: 
Edward Macleod and Terrance Reckard 
Macleod Reckard landscape Architects 
Seattle, Washi n gton 

Reviewers: 
Michael Dornfeld 
Bicyc le Program Coordinator 
Washington State Department of 
Transportation 

Alex Sortun 
Director, Northwestern U niversity 
Traffic I nstitute 
Evanston, I l l i nois 

CONTENTS 

1 .0 Introduction 
2.0 Types of Users 

2. 1 Bicyclists 
2.2 Mountain Bikes 

3.0 Primary Types of B ikeways 
3 . 1  Bicycle Path 
3.2 Bicycle lane 
3 .3  Wide Outside lane 
3 .4  Shared Roadway 

4.0 Route Selection and Planning 
4.1 Bicycle Traffic Generators 
4.2 Scenic and Recreational Amenities 
4.3 Terrain 
4.4 Continu ity 
4.5  Width of Bikeways 
4.6 N egative Factors 

5.0 Design Criteria 
5 .1  Bicycle Speed 
5.2 Sight/Stopping Distance 
5.3 Curve Radii 

Time-Saver Standards for Landscape Architedure 

S E CTION 4 
Bicycle Circulation 

General 
Minimum Curve Radi i  for 

Unbraked Turns 
5.4 I ntersections 

Conflicts at Intersections 
Bicyclists Turning Left across Traffic 
Vehicular Traffic Entering from or 

Turning to the Right 
Midblock Crossings 
Freeway Ramp Crossings 
Underpasses and Overpasses 
Curb Ramps 

6.0 Design E lements 
6.1  Paving and SurfaCing 

Asphalt 
Concrete 
Soil Cement 
Stone Chip Aggregate 
Stabilized Earth 

6.2 Drainage of Bikeway Surfaces 

6.3 I n formation Systems 
Traffic Control Devices 
Types of Signage 
Placement of Signs 
Pavement Markings 

6.4 Site Furnishings 
Racks and Locking Devices for 

Bicycles 
Fixtures for Bicycle Routes 
Bikeway Lighting 

6.5 Barriers and Separators 
Fences and Planting 
Painted Lines 
Traffic Buttons 

6.6 Bikeway Plantings 
References 

u 

Q.) 
U 
� 
U 

CO 



S E CTION 

Vehicular Circulation 

CREDITS 

Contributor: 
Robert Zolomij 
Land Design Col laborative 
Evanston , I l l inois 

Technical Writer: 
Jeffrey D. Blankenship 

Reviewers: 
Nicholas T. D ines 
Un iversity of Massach usetts/Amherst 
Amherst, Massachusetts 

Glen Erickson 
Barton-Ash man Associates, Inc .  
Evanston ,  I l l inois 

Charles W. Harris 
Harvard U niversity 
G raduate School of Design 
Department of Landscape Architecture 
Cambridge , Massachusetts 

CONTENTS 

1 .0 Introduction 

1 . 1  General 

1 . 2  Classification of Vehicular Circulation 

Systems 

1 . 3  Circulation Patterns 

1 . 4  Basic Design Guidelines and Principles 

2.0 Design Controls 

2.1 General Roadway Standards 

2.2 Driver Characteristics 

Reaction to External Sti mul i  
Visual Factors in Perception and 
Identification 
Total Driver Response Time 
Variabil ity of Drivers 
Behavior of Drivers 
Effect of Cl imate on Drivers 

2.3 Vehicular Characteristics 

Design Vehicle 
Operating Characteristics 

2.4 Design Speed (by Roadway Types) 

2 . 5  Sight Distance 

Criteria for Measuring Sight Distance 

Time-Saver Standards for Landscape Architecture 

Sight/Stopping Distance 
Passing Sight Distance 

3 .0  Roadway Design Elements 

3. 1 Horizontal Alignment 

General Design Criteria for Horizontal 
Alignment 
Components of Horizontal Alignment 
Calculation of Circular Curves 
Superelevation 
Pavement Widening on Curves 
Sight Distance on Curves 

3.2 Vertical Alignment 

Components of Vertical Alignment 
Calculation of Symmetrical Vertical 
Curves 
Calculation of Unsymmetrical Vertical 
Curves 
Minimum Crest Vertical Curves 
Passing Sight Distance on Vertical 
Curves 
Minimum Sag Vertical Curves 

3.3 Cross-Sectional Elements 

Pavement Widths 
Pavement Crowns 

3.4 Intersection Design Elements 

Types of Grade Intersections 
Intersection Curves 
Alignment and Profile at Intersections 
Sight D istances at Intersections 

4.0 Parking 

4. 1 Site Planning Considerations 

4. 2 General Layout of Parking Areas 

5.0 Pavements and Curbs 

5. 1 Pavements: General Considerations 

Rigid Pavements 
Flexible Pavements 

5.2 Shoulders: General Considerations 

Shoulder Widths 
Shoulder Cross Slopes 

5.3 Curbs: General Considerations 

Types of Curbs 
Curb Materials 

References 

u 



Landscape Architecture 

The site design and construction 
reference of the design professions 

Newly designed and contain ing 40 percent completely new content, Time-Saver 
Standards for Landscape Architecture, Second Edition, continues to be the most 

complete source of site construction standards and data for the design and planning profes-
sions and 'related academic discipl ines. It maintains and enhances its emphasis on promot­
ing environmentally suitable techniques, processes, and materials aimed at mitigating the 
impact of construction intervention. 

Th is essential and comprehensive Second Edition not only covers the major changes that 
have occurred in the last decade, it also serves as a framework for future trends. It is fully 
metric, to meet Federal and International requirements, with expanded coverage of handi­
capped access and human dimensional standards. Time-Saver Standards for Landscape 
Architecture, Second Edition, features increased coverage of: 

t SITE STORM WATER "BEST MANAGEMENT" PRACTICES 

t NEW URBAN TREE PLANTING AND XERISCAPE CONCEPTS 

t EARTH RETAINING STRUCTURES AND PAVEMENT DESIGN 

t LAND RECLAMATION, INCLUDING SOIL AND VE�ETATION RESTORATION 

t METRIC SITE LAYOUT PRACTICES, INCLUDING RECREATION FACILITIES 

t ENERGY AND RESOURCE CONSERVATION 

t NATURAL PROCESSES AND SITE CONSTRUCTION PROCEDURES 

t NEW EXPANDED CONST�UCTION DETAILS 

t SIMPLIFIED CONSTRUCTION MATERIALS DATA 

In the time honored tradition of Time-Saver Standards, this Second Edition combines the 
expertise of over 200 design professionals to create a working resource for all who plan, 
design, manage, and build human landscapes. Over 50 sections provide concise tables, 
checklists, "Key Point" text summaries, and i l lustrations to provide an invaluable information 
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