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INTRODUCTION

Since the_conclusion of the second world war the popu-
lation in Taiwan has rapidly increased which created the
problem that the level sites are used up and Taiwan's planners
are thinking about developring housing on steep sites to keep

up with population growth.

A piece of land on a sloping site in Manhattan, Kansas,
was selected as a case study to serve as tynical terrain in
Taiwan for the purpose of the design. The reasons are:

First, only a few cities in Taiwan have a master plan or a
land use plan. Therefore, it is very hard to get a develop-
ment in Taiwan to fit into the fabric of the c¢city. Second,

the convenience of the site provides u good chance to plan a
neighborhood unit development on the sloping site. The authou
can then take this experience back to Taiwan and offer suggest-

ions for improving development for the steep sites of Taiwan.

This study involves the preparation of a general develop-
ment plan for a neighborhood unit which is conceived as housing,
employment, and service on a 1,215 acre site south east of

Manhattan, Kansas.



The purpose of this study will be: 1) To design an
attractive functional neighborhood unit to abscorb a porticn
of the future growth of Manhattan, Kansas. 2) To educate
the people who are not fully familiar with the concept and
procedure of site planning. 3) To furnish a method for those
who are interested in, or working on site planning. 4} To show
how site planning is applicable to sites in Taiwan and to pro-
vide the products of this study to Taiwan planners for review

as a guide in Taiwan's further development.

Through the site planning process, a planning and design
concent will be formulated. After the concept is established,

a general development plan for this site will be prepared.

The procedure for this study will be to:

1. Gather cultural and natural data relating specifi-
cally to this site and the surrocunding areas onhtained
from county and city offices, library research,; re-
ports, documents, newspapers, site inspections, aerial
shotography maps and topographical maoé

2. Each cultural or natural feature which may effect the
land wse plan is maped seperately on a transparent
mediunm. hey are then overlayed and development cells
are mapped. A development cell being a2 portion of the
site that has a homogenous character; i.e.the same

slope, vegetation, orientation, view, elevation,

]



geology, etc. A cell would be a complete portion
of the site, not divided by an existing cultural
feature such as a road, or easement, or natural
feature such as a drainage channel or rock ledge.
3. One can then identify development cells that are
suitable or unsuitable for proposed uses.

4. Develop design criteria and a design concept.

[9]]

Formulate a general development plan.
6. Demonstrate how the prototype development plan may
be adapted to provide housing on steep slopes in

Taiwan.

The basic principles of land use will be the same all
- over the world with respect to how the cells are used; one

possible difference will be the "techniques applied and the
materials used." Sometimes, the design concept is the same,

but with different aesthetic levels.

This study will nct please everyone,; indeed, it will be
fortunate if it succeeds in pleasing anyone. Instead, the
results will serve as a starting place to consider what com-
promises can be made so that the proposed development will not
destroy the natural features of the site and the natural features
of the site will not inhibit the development. It will function

as an attractive neighborhood development.

Hopefully, this study could serve as an educational tcol

for examining the complexity of human land usage in Taiwan .



CHAPTER 1I

THE DEFINITION OF SITE PLANNING

In the introduction, we discussed the procedure of site planning.

If the process of site planning could be well understood and

applied, the designer will be successful. The first point is

to know what site planning is and what the procedure of site

planning is.

What is a Site?

The dictionary is usually a good beginning source for lo-

cating a definition. 1In the American Heritage Dictionary,

the word "site" 1is defined as the place or plct of land where

§
something was, is or is to be located.

This difiniticn is very clear and gives specific and

definite guidance to Xknowing, "What is a site?".

What is Planning?

Planning as a profession is relatively young when compared

with other, more established professions such as law, medicine

and engineering. The planning profession is still evolving

and is expanding rapidly. The profession is experiencing

lWilliam Morris, '"The American Heritage Dictionary™
(Houghton Mif{lin Comp.) pp. 12I10.
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great changes; new methods and techniques are being formulated

and tested out, and they are being applied in the field.

The definition of planning has changed quite radically
in recent years. Until the early 1960s, planning was generally
recognized as an activity dealing only with a physical aspect
of a city or region. Today, planning encompasses more than
just city and regional planning. Other aspects of planning
include such diverse endeavors as human resource planning,
social service planning, economic planning, natural ressource
planning, business and corporate planning, military planning,

site planning and many others.

Due to the current diversity of specialties within the
planning profession, the word '"planning'" denctes different
connotations to different groups of people. Not even the
thzorists and practitioners within the profession can readily

agree upon one specific, clear-cut definition!

The complexity of the functions of planning and multipli-
city of the specialties within the planning field nave created
many incompatible and contending definitions. Perhaps what
is required is not a specific, clear-cut definition but a
general definition - a definition that can link and generalize

211 the common elements of the planning profession.

An acceptable planning definition, according to John R.
Seely, "must be sufficiently definite to give guidance, but

also sufficiently vague to allow flexibility in subsequent



interpretation (i.e. change under the guise of permanence).2

The American Heritage Dictionary givesthe following mean-

ings to the verb "planning".

"1. To formulate a scheme or program for the accomplish-
ment or attainment of

2. To have as a gpecific aim or purpose

3. To draw or make a graphic presentation of ..”3

Also, in the Standard College Dicticnary, the verb '"to plan”

is difined as "to form a scheme or method for doing, achieviag,

etc." All of these difinitions are far too vague and do not

give any specific, definit guidance as suggested by Seeley.

Under these definitions, planning beccmes a very common acti-

vity which anyone can perform. It does not carry any profess-

ional connotation.

Alan A. Altshulter, a political scientist and planning
theorist, defines planning as "'simply the effort to infuse
activity with consistency and coanscious purpose.”O Again,

attshulter's definiticon is too simple and vague. He fails to

point out the difinition with any professional character.

2Jo‘nn R. Seeley, "What is planning? Definition and
strategy', (Journal of the American Institute of planners,
Volume XX VIII, No. 2, May 1962.) pp. 91-97.

3

William Morris, ''The American Heritage Dictionary"
Houghton Mifflin Comp.) pp. 10002

4Funk and Wagnalls, Standard College Dictionary, (New York:
Harcourt, Brace & World, Inc., 1968), pp. 1032.

Splan A. Altshulter, "The city planning process: A Politi-
cal analysis', (Ithaca and London: Cornell University Press,

1973), pp. 409.




Plaunning, as defined by P. Davidoff and T. A. Reiner, is
a process for determining appropriate future action through
a seqguence of choices."6 According to this definition, the
word "'determining' is used in two senses: finding out, and
assuring. The word "action" is defined as the eventual out-
come of planning efforts. Since the word '"appropriate" im-
plies, in general, a criteria for making decisions regarding
preferred states, it explicitly follows that planning incor-
porates a notion of goals. The word '""action' embodies spe-
cifics, and thus poses the guestion of relating general ends
and particular means. Therefore, the P. Davidoff Reiner de-
finition suggests that the concept of planning must he directed

to problems of effectuation or implementation.

This definition is the most professional and explecit.
It is sufficiently clear to provide a general description,
but also sufficiently vague to allow flexibility in future

interpretation.

C. What is Site Planning?

Having studied the concept of "what is a site?" and "what
is planping?” as discussed above, we can focus attention on
the question: '"what is site planning?" A simple definition
about site planning will be "a process for determining appro-

priate future action through a sequence c¢f choices on the land

6Pau1 Davidoff and Thomas A. Reiner, "A choice theorv of
planning” (Journal of the American Institute of Planners,
Vol. XX VIII No. 2, May 1962.) pp. 10Z-115.




or place where something was, is or is to be located.”

In this research, for example, the study site is to be
designed and located with many homes and public facilities
g0 as to become an attractive neighborhood, enhancing the

beauty of the city of Manhattan, Kansas.

Site planning, as defined by Kevin Lynch, is "the art of
arranging buildings and other structures on the land in har-
meony with each other,'" and it is also "the art of arranging
the external physical environment to support human behavior
It lies along the boundaries of architecture, engineering,
landscape architecture, and city planning, and it is practiced

by members of all these professions.”7

Harvey M. Rubenstein defined site planning simply. He
wrote that ''site planning is the art and science of arranging
the uses of portions of land and is professionaly exercised
by landscape architects, architects, planners and egineers.™

(see Figure 1)8

7Kevin Lynch, "Site Planning'', Second Edition, (Massachu-
setts: The M.I.T. Press.) 1971, pp. 1-3.

SHarvey M. Rubenstein. "A guide to site & environmental
planning'" (New York: John Wiley and Sons Inc.) 1969, pp.l
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Figure 1

As discussed by Kevin Lynch and Harry M. Rubenstein, site
planning means that the object of site planning is the "exter-
nal physical environment," (e.g. buildings and structures)
and that this object will be arranged in a harmonious way to
support human behavior planning done by architects, landscape
architects, engineers and city planners. The most important
point that both of them emphasize is that '"site planning should
be professionally exercised by architects, landscape architects,
engineers and city planners." From figure 8, each type of pro-
fessional plays an important role in making the site planning

program successful.

The Community Builder's Handbook states that "land and site
planning involve matters of site selection and the determi-
nation, allocation and location of specific land uses, and

the determination of specific uses for definite areas of land
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and the planning of these areas in such a manner that the
structure, the means of access and communicaticn, the vehi-
cular and pedestrian traffic, the open space for recreation,
and the areas for houses or other uses are coordinated to
produce a unified development which can be built economically,
operated efficiently, and maintained or marketed at normal
expense. It is a technique that requires the assistance of
a person or persons with training and experience in this par-

2 This definition about site planning states

ticular field."
more detail and gives a sense of what site planners do on

the site. Also, it emphasizes that any person participating
in the site planning field should be well trained and exper-

ienced. We can thus understand how important the site planner's

role is!

Kevin Lyanch's definition for site planning is the most
simple, professional and the most easy to understand. It is
very clear and provides a wide and general description with-

out placing limitations on the objects of site planning.

Objects, like the site itself, are always specific and
particular. They depend on the situation and the values of
the client. In any case, the site planner hoping to modify
existing values must at least understand the situation from
which he hopes to depart and take the responsibility to clarify

objectives.

9J. Ross McBeever, ed., The Community Builder Handbook,
(Washington D.C.: Urban Land Institute, 1968). pp. 25-77.
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In this case study, to include all the objects necessary
on the site for a neighborhood unit development, an analysis
of influencing factors must be completed in order to determine
the best methods of integrating the operation into the land-
scape. This process of review and analysis is known as site

planning.

D. What is the Process of Site Planning?

The formal process begins with an understanding of the
persons for whom the site is being planned and a deifinition
of what their role will be in deciding upon the features of
that pian. Next comes an analysis of the situation: a study
of the site itself and also of the whole structure of power,
values and technology within which the project must be carried
out. Finally a design is created - a form that the site will

be given to fulfill the program.lo

The process of site planning begins with the gathering of
basic data relating specifically to the site under consideration
and the surrounding areas. The data should include sucl items
as master plans and studies, zoning ordinances, base and aerial
maps, surveys, topographic data, geological information, the
hydrology of the area, types of soils, vegetation and existing
easements. After all the available information has been obtained,
it must be examined and analyzed. One of the first objectives

is to establish the site's advantages and limitations. ©On the

lOKevin Lynch, "Site Planning", Second Edition, (M.I.T.
Press. ). 1971, pp. 4.




basis 0of these conclusions, it is then possible to determine
where the land is suitable for the proposed use. If the land

is found suitable, the data must be analyzed further to establish
other specific parameters of the site. These include such items
as the best areas for building locations because of soil con-
ditions, areas to avoid because of steep slopes, areas with

soil erosion problems because of drainage patterns, or areas

to be left in their natural state because of vegetation.ll

In site planning, as in other forms of problem sclving, the
critical thinking process of research, analysis, and synthesis
makes a major contribution to the formation of design deci-
sions. Research material may be gathered from exiéting pro-
jects, books, photographs, or experiments. The designer must
formulate his program and list the elements regquired to develop
the project. Being open-minded is essential to creativity.

The site planner must constantly strive to ward off precon-
ceived throughts or influences which might close his mind to

worthwhile ideas.

The site planning process for a neighborhood unit does not
differ significantly from other types of development. It in-

volves the consideration of three basic phases:

1. Collection and recording of information.

2. Analysis of information to determine influential and
pertinent factors affecting planning decisicns.

3. TYormulation of the development plans.

11Joseph De. Chiara and Lee E. Koppelaman, '"Site Planning
Standards'", (New York: McGraw-Hill Book Comp.), 1974, pp. 1.
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Data collection encompasses information relating to the oper-
ation, such as social, economic, political and environmental
considerations. In addition, site selection criteria must be
analyzed to choose suitable locations for the operations.
Individual sites should be reviewed and analyzed by gathering

specific data including:

a. NATURAL
1. Slope data
Maximum % of slope
Minimum % of slope
2. Relief data
Highest elevation
Lowest elevation
3. Soil data
Depth of topsoil and subsoil
Location and classification of soil type
4, Geological data

Depth to bedrock

(W]

Hydrological data
Surface runoff pattern
Location of streams, lakes, ponds and wells or springs
Floodplain location

6. Vegetation data

Location of existing vegetation

Existing vegetation types

=~

Perceptual data
Views into and upon the site at ground level and

aerial oblique
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8. Climatic

b. CULTURAL

1. Site survey data
Property line survey
Easements and rights of way
Location of roads; type, classification and condition
Location and volume of utilities such as water, power
and gas
Reproducable aerial photograph of a workable scale;
(1" = 200 or 400') preferably at the same scale as
the contour map
Contour map with slope indicaticns
Existing conditions

2. Land use data
Existing and future zoning and land use
Development trends and patterns
Access to transportation routes

3. Regulation
Review all local, county and state and federal regu-
lation that will relate to the site development
Determine the format that plans and data must be
prepared for submission and approval
Determine schedule of sumission of plan and public

review and approvals.

The next step in the site planning process is the analysis
of this information to determine the potentials of the site

for adequately accommodating neighborhood unit operations.



This information should be considered along with a thorough
review of the neighborhood's functional operations to determine
use patterns and capabilities as influenced by the site, such
as:

1. Function and Characteristics of the operation

%]

Traffic circulation patterns

3. Spatial requirements

After a thorough review and analysis of all influencing
factors, design studies are conducted to determine the best
functional and environmental relationships in terms of site
organization, landform and plant material arrangement. From
the preliminary design studies, the final development or master
plan is formulated to serve as the guide for contruction. The
master plan can also provide a basis for cost estimates, capi-
tal investment requirements and construction feasability

studies.
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CHAPTER 1II

DEFINITION OF A NEIGHBOREOOD UNIT

A. A Neighborhood Unit Defined

The neighborhood unit is not some sociological phenomenon;

it embraces no particular theory of social science.

The American Heritage Dictionary defined the noun "neigh-
_borhood” as "A district considered in regard to its inhabi-
tants or distinctive characteristics.'" This definition is
far too vague and does not state what a consideration for a

district "in regard to its inhabitants" is.

One of the earliest authorities to attempt a definition
of the difference to some degree and to provide a definition
cf the neighborhcod in fairly specific terms was Clarence A.
Perry. Although opinions differ to some degree, the difinition
as set forth in the Regional Survey of New York and it's en-
virons, 1929, is still a wvalid statement. Perry described
the neighborhood unit as that populated area which would re-
guire and support an elemetary school with an enrollment of
between 1,000 and 1,200 pupils. This would mean a population

of between 5,000 and 6,000 people. Developed as a low-density
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dwelling district with a population of 10 families per acre,
the neighborhood unit would occupy about 160 acres and have
a shape which would render it unnecessary for any child to
walk a distance of more than one—half'mile to school, About
10 percent of the area would be allocated to recreation, and
through traffic arteries would be confined to the surrounding
street, internal streets being limited to service access for
residents of the neighborhood. The unit would be served by
shopping facilities, church, a library, and a community center,

. . . . ; 2
the later being located in conjunction with the school.l

Garrette Eckbo described the neighborhood as clusters of
houses related to school, shopping, church, recreation, and
part at the local scale of % to % mile radius, making up the
majority of the area of villages, town, cities, and metropo-
litan areas. In the ideal neighborhood prototype, the local
facilities are clustered in a neat parklike core connected to
the housing by pedestrianways radiating through finger par ks
while on the outside, the housing connects with the world
through dead-end or loop streets leading to tue traffic ways

which bound the neighborhood.13

B. The Functions of a Neighborhood

To satisfy the residents' simple social wants; it 1s natural

12Gallion-Eisner, "The Urban Pattern', Third Edition, (New
York, D. Van Nostrand Comp.) 1975, pp. 2830.

13Garrett Eckbo, '"Urban Landscape Design', (New York, MeGraw-
Hill Book Comp.) 1964, pp. 177.



18
for families to seek the advantages which appropriately planned

neighborhoods provide.

Four functions, as listed below would provide these kinds
of advantages to enhance communication between the people in

the neighborhood.

Functions of a Neighborhood Unit14

1. Maintenance
2. Learning
3. Control

4. Play

C. Size of the Neighborhood Unit

The neighborhood unit, or some equivalent of this unit, is
repeatedly referred to in proposals for urban reorganization.
The suggested form varies widely, but the essential character-
istics are fairly consistent. The suggested population appro-
priate for a unit has ranged between 3,000 and 12,000 people.
Some Authorities have expressed a desire for units of smaller
size than a school district, believing the nature of the neigh-
borhood requires a relatively small size generally 1,000 and

not to exceed 1,500 families.

The American Institute of Architects adapted the neighbor-

hood unit as the recomrended ''growth unit" for future urban

14“Community Center Movement as a Moral Force'", International
Journal of Ethics, Vol. 30, April, 1920.
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growth. The growth unit would range in size from 500 to 3000

dwelling units with populations of between 1,700 and 10,000.15

D. Physical Features of a Neighborhood Unit

The major function of a neighborhood unit is to embody the
reality of loose-knit and close human relationships. This is

the kind of social aspect toc be considered.

Also Hobert E. Park and E. W. Burgess stressed the physical

features of a neighborhood unit:

1. Land use

2. Density

3. Street patterns

4. Natural boundaries and

Amount of open space

(W)

For physical planners, it is very important to consider
the physical features and through the process of site planning,
utilize land well and design public facilities allowing people
to move conveniently and perform the function of the neighbor-

hood unit.

The point is that social aspects as well as physical
features are important in the design of a successful develop-

ment .

15Gallion—Eisner, "The Urban Pattern' Third Edition. (New
York, D. Van. Nestrand Comp.) 1975, pp. 285.
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E. The Elements of a Neighborhood Unit

Acceptance of the neighborhood concept implies that adequate
housing consists not merely of the individual homes, no matter
how well planned or how well located; but that all residential
and community facilities and services required for the shelter,
health and convenience of the residents of a neighborhood must
be included in the neighborhood, or must be made available to

its residents.

Several types of elements, therefore, comprise the housing
environment. These may be grouped in the following principal

categories:

1. Residential facilities:
Buildings and land devoted exclusively to dwelling and
direct accessory uses. These include houses and the
imnediately surrounding space for gardens, drying yards,

driveways, garages, etc.

2. Neighborhood community facilities:
Educational, social, cultural, recreational and shopping
facilties used in common by families in the neighbor-
hood. The common characteristic of these facilties is
that they are used by one member or more of the normal

family almost every day.

3. Utilities and services:
Water supply, light, and fuel supply, telephone, storm
and sewage disposal, other water disposal, fire protect-

ion and police service,
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4. Circulation:
All the installations required for the surface trans-
portation of persons and goods to and from the dwelling
units and between dwellings and community facilities.
These elements consist primarily of walks for pedes-
trians and streets for private and public transpor-
tation. They include related elements such as parking

space, traffic controls and circulation lighting.

F. Neighborhood Boundaries

The existence of logical boundaries for a neighborhood is
often more significant in determining its actual area than con-
siderations of population or overall dimensions. Natural bound-
aries such as rivers and topographic barriers will frequently
delineate neighborhoods. Existing or proposed transportation
routes, traffic arteries, parkways or railroads will also act
as boundaries. Industrial areas, commercial districts and
landscape parks are other elements which frequently form bor-

ders of a neighborhood.

Every development area should be planned in relation to
the whole city and especially to the bordering districts. The
neighborhood boundaries should be so selected that the develop-
ment will include all parts of the district which, by their
location, land use and relationship to the territory surround-

ing them, logically form a part of the proposed neighborhood.
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G. Conclusion

C. Perry originated the idea of a neighborhood as a planned
community, self-contained with respect to the basic needs of
collective living, and large enough to maintain an elemtary
school. He believed that the school could be used to bring
the people together and to generate social consciousness.

(Figure 2)

Generally, the neighborhood unit is defined as an urban
unit with a functional arrangement of its environmental ele-
ments. Those elements being the circulation system, the built-
up areas and the open spaces, the buillding sites, and the re-

creational, educational and social welfare facilities.

So, the concept of a neighborhood depends essentially on
matters of physical arrangement. It has sccial implications
in that it aims at promoting the conscious participation of

residents in community activities.

Despite the variations, the principle of the neighborhood
unit runs through all considerations for social, physical and
political organization of the city. It represents a unit of
the population with basic common needs for educational, recreat-
ional, and other service facilities, and it is the standards
for these facilities from which the size and design cof the

neighborhood emerges.

The site planners should do the best to 1. create a sense

of place that is the gathering together of community services
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Source:

PERRY'S PLAN FOR THE NEIGHBORHOOD UNIT

Charts help to dress up a report.
This chart illustrates the basic essen-

tials of Perry's neighborhood unit plan.

The'Neighborhood Unit, Monograph I of
Vol. 7 of Regional Survey of New York,
1929.

23



and facilities; 2. provide a feeling of scale ir human di-
mension; 3. enhance relationships among people; 4. encou-
rage a community of purpose, expectation and action. The
absence of such central places in metropolitan areas of sprawl

takes away opportunities for the sense of a true neighborhood.



CHAPTER III
THE SITE IN TAIWAN
The research conducted here should be adaptable to other
conditions. The condition of most interest here isits appli-

cability to Taiwan. Let us first understand Taiwan.

A. Physiographic Setting (See Figure 3)

Off the eastern coast of Asia lie the mountainous island
arcs of the Western Pacific. The island chain closest to the
continent marks the edge of the Asiatic continental shelf.
Taiwan, one of the islands of this chain, is the largest is-

land between Japan and the Philippines.

Taiwan resembles a tobacco leaf in shape and is about 244
miles long and approximately 90 miles wide at its broadest
point. The island, with a total area of about 13,880 square
miles, is slightly smaller than the States of Massachusetts,

Rhode Island, and Connecticut combined.

The surface geology of the island varies in age from very
recent alluvial deposits to early sedimentary and crystalline
rocks. The structure, relatively simple for the most part, is

formed by a tilted fault block running roughly northeast to



Figure 3:

Sources
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Geographical position of Taiwan

Chiao-Min Hsieh, Taiwan-Ilha Formosa,

A

Geography in Persnective (Washington:

Butterworths, Inc., 1964), pp.4
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southwest along the entire length. The steep slope of this
tilted block faces east and the rock mass slopes more greatly
to the west. The tilted block is composed primarily of old

rocks, some of which have been subjected to heat and pressure.

Because of the terrain, scarely more than one-third of
the land area is arable. (See Figure 4) The mountains are
mostly forested, with some minerals, chiefly coals, in the

northern end.

On the east coast, slopes fall away to the pacific. To
the west,rthe level sediments lie just below the surface of
the sea. (Figure 5) As a result, the deposits of rivers
have filled the shallow waters and extended the land 15 to
to 30 kilometers westward from the foothills, giving Taiwan
a larger proportion of useful and level land than Japan or
the Philippines. (See Figure 6 about stream distribution

in Taiwan.)

The shore line of Taiwan is simple and fairly straight.
The total length is 1,593 kilometers. A number of coral
reefs lie off the southern end of the island; built up along
the island's shores during the pleistocene period. However,

1
the area covered by these reefs are small. 4

The fundamental topographical feature of Taiwan {(See Table

1) is the central range of high mountains running from the

16Chen Kas-Tang, China Year Book (Taiwan: China Publishing
Co., 1979) pp. 39
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northeast corner to the scouthern tip of the island. Based on
differences in elevation, relative relief character of rock
formation and structural pattern, the island can be divided
physiographically into five major divisions: Central Range,
Vulcanic mountains, Foothills, Terrace Tablelands and Coastal

Plains and Basisn.17

Table 1: Area of Major Land Forms

Land Form Square Kilometers Percentage
Mountains 22,835 683.5
Basalt and Mesa 108 0.3
Foothills 2,265 6.3
Terrace Tablelands 1,798 3.0
Alluvial Plains 8,859 24.3
Sand Hills and Dunes 216 0.6
Total 35,981 100.00

Source: The Taiwan Provincial Government

B. Population in Taiwan

Taiwan's population at the end of 1976 stood at over 16.5
million, with a density of 459 persons per square kilometer,
making it one of the most densely populated areas of the world.

United States' population at the end of 1980 stood at over 226.5

17Chen Kas-Tang, Chinca Year Book (Taiwan: Chaina Publishing
Co., 1979) pp. 137-140.




million. With a density of 47 persons per square kilometer,
making it one of the least densely populated areas of the
world. {See Table 2) Taiwan has been troubled with a high

birth rate and low death rate.

Taiwan's population is concentrated on the productive
western coastal plains and basins and in a narrow valley paral-
leling the eastern sea coast. (Figure 7 shows the population
distribution of Taiwan in 1976) Ia the rugged highlands of
the interior, the only inhabitants are the aboriginal "moun-

tain people."”

C. Climate

As Taiwan lies off the east coast of Asia and athwart the
tropic of Cancer, it is surrounded by warm currents and en-
joys an oceanic and subtropical climate which is conspicuocusly
influenced by its topography. The climate is subtropical in
the north and tropical in the south. The island receives more
rainfall than any other part of the Chinese Mainland. Excluding
the mountain region, the mean monthly temperature in winter is
above 15%c. This is favorable for the cultivation of rice and

" . ; 1
other crops, including sugarcane, pineapples and bananas.

D. Rainfall

The central west coast has comparatively little rainfall.

Because of the different directions of the winter and summer

18Ibid, pp. 45
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TABLE 2: Total Population, Annual Increase, Births and
Deaths for Taiwan Area, 1946-1976

Year Year-end Annual No. of No. of
Population Increase Rate % Birth Death

1946 6,090,860 . o —_—

1947 6,495,099 66.37 241,071 14,192
1948 6,806,136 47.89 263,803 95.340
1949 7,396,931 86.80% 300,843 93,349
1950 7,554,399 21 . 28 323,643 85,737
1951 7,869,247 '41.68 385,383 89,259
1952 3,128,374 32.93 372,905 79,034
1953 8,438,016 38.09 374,536 78,078
1954 8,749,151 36.87 383,574 70,181
1955 9,077,643 37.55 403,683 76,585
1956 9,390,381 34.45 414,036 74,075
1957 9,690, 250 31.93 394,870 80,714
1958 10,039,435 36.03 410,885 74,742
1959 10,431,341 39.04 421,458 74,052
1960 10,792,202 34.59 419,422 73,715
1961 11,149,139 33.07 420,254 73,823
1962 11,511,728 32.52 423,469 72,991
1963 11,883,523 32.30 424,250 71,734
1964 12,256,682 31.40 416,926 69,261
1965 12,628,348 30.32 406,604 67,886
1966 12,992,763 28.86 415,108 69,780
1967 13,296,571 23.38 374,282 71,861
1968 13,650,370 26.860 394,260 73,650
1969 14,334,882 50. 14%% 390,728 70.549
1970 14,675,964 23.80 394,015 71,135
1971 14,994,823 91,72 " 380,424 70,954
1972 15,289,048 19.62 365,749 71,436
1973 15,564,830 18.04 366,942 73,478
1974 15,852,224 18.46 367,823 74,760
1975 16,140,702 18.76 367,647 75,061
1976 16,508,190 22, 20 . 423,356 76,596

Sources: In the table, the data for the years of 1946-1976 are
obtained from the reports of household registration
statistics submitted by Civil Affairs Department of
Taiwan Provincial Government, Police Department of
Taiwan Provincial Government and Police Bureau of
Taipeil Municipal Government.

*¥1949 -~ Chinese people immigrated from Mainland China to Taiwan.

**%¥1969 - The Vietnam war caused the immigration of Chinese re-
sidents in Vietnamn.
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monsoons, seasonal distribution of rainfall in northern Taiwan
is different from that in the south. In the winter, the north-
east monsoon, picking up abundant moisture when it crosses the
East China Sea, brings heavy rains to the eastern and northern
sides of the island. In the summer, in the face of the pre-
vailing southwest monsoon, the central and southern parts get
more rain than the northern part. The moisture carried by the
southwest monsoon and local terrestrial winds falls largely in

convectional forms.

Thundershowers and typhoors often bring Taiwan heavy rain-
fall in summer months. Thundershowers sometimes occure seve-
ral afternoons in succession, especially in June, July and
August. During the typhoon season, especially in June, August
and September, some windward mountain slopes may have rainfall

of as much as 100 mm in 24 hours.Ig'

E. Temperature

Warm currents give Taiwan a climate that makes vegetation
abundant and permits two to three rice harvests a year. Cul-
tivation of sugar cane is profitable, and such ftropical fruits
as bananas, pineapples, oranges, papayas and watermelons
flourish. The summer is long and accompanied by high humidity,
while the winter is short and usually mild. In the coldest
months a thin layer of snow is visible on the peaks of high

mountains. The temperature and climate are similar to that of

191pid, pp. 45, 46, 43
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Hawaii in the U.S.A.

Mean monthly temperature rises to 20°C in April, and re-
mains high until November. June to September brings the hot-
test weather, with mean monthly temperature ranging from 25°C
to 280C. Between the northernmost and the southernmost parts
of the island, there are remarkable temperature variations

in summer and a differentiation of only 5.5°C in Winter.2o

F. Family Types in Taiwan

There are three different family types in Taiwan. Each

has its own pattern as described in the following:

a. Large Family

In a traditional Chinese family group it is common for
more than three generations to live under the same roof.
This includes husband and wife, their grown-up sons and
famililies, their parents, their parents, their uncles and
aunts, their brothers and sisters and their families. 1In
s~me cases, it also ineludes the husband's grandparents and
some other relatives. In such a traditional Chinese family,
economical interdependence is still important.

There are not many such families in Taiwan now.

b. Small Family

The small family usually includes husband and wife and

their children. It is more likely to exist in the urban area

201pid, pp. 143
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and in the middle class. It is favored by most of the young
and educated people. Most of the husbhands control the family
finances, but they hand their income to their wives. This

iz the typical Chinese family of recent years.

¢. Transitional Family

The transitional family includes husband and wife, their
children, and the hushand's parents. It is more likely that
such a family consists of an old woman, her son and daughter-
in-law, and her grandchildren. The reasons are: first, that
womeh live longer than men and second, many women.will not
live with their sons until their husband dies and their youngest
sons have grown up with the older lady taking care of the grand-
children. This kind of family type is more frequent if the
0old lady's son and daughter-in-law both have a good chance

to get high pay in their society.
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G. Spatial View of Taiwan

By utilizing the surface II computer system, computer
drawn illustrations can commutiicate the visual feeling of
the land area. A given site can quickly be observed in a

series of drawings shown from various directions of view.

185" {Plot 8]
225° (Plot 4)

30° (Plot 2)

Q° (Plot 1)

NORTH
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H. Conclusion

From the population data about Taiwan, we can see that the
population increased year by year and that Taiwan is one of

the most densely populated countries in the world.

As seen from table 1 approximaelv 63% of the land is moun-
tains and herein lies the problem Taiwan is faced with; how to
develope into the steeper areas so the development will not
destroy the natural features and the steep terrain will not
destroy the developments with mud slides, foundation failures,

and increased runoff etc.

Some agricultural lands have to be kept to provide enough
food for the people living in Taiwan, yet rough land with severe
slopes, some woods and forests must be considered for develop-

ment of housing to match the growth of Taiwan's population.

In Figure 8, the black areas together with woods and forest
areas show possible areas to be considered for development of

future housing in Taiwan.

There are several points of similarity between the research
site and conditions in Taiwan. The most important similarities
are the ''characteristics of severe slope, frequent valleys and
streams and the varied land-form. (Appendix I shows the slope
situation in Taiwan.) A piece of land with severe slopes in
Manhattan, Kansas, was selected because of physical similarities

to Taiwans areas of future growth.
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CHAPTER 1V
THE SITE IN MANHATTAN

A. Site Selection

1. Site location

The selected site is located in the southeastern qua-
drant of the city, one mile from the City Limits of Manhattan.
There is a strip of commercial development along Kansas High-
way 177, a major arterial which links Manhattan to U.S.
Interstate 70 and points east. A bridge connects this site
to downtown Manhattan and it takes about 3 minutes to reach

the downtown area from the site. (See appendix II)

2. Development Potential of the Site

a. History

Th: area that was to become the State of Kansas was part
of the land acquired by Thomas Jefferson in the Louisiana
Purchase of 1303. Exploration of this land was begun almost
immediately. The land was found to be unsuitable for settle-
ment due toc the absence of forests and insufficient water to
support agriculture and was termed "The Great American Desert!'.

{(See Figure 9 for the Kansas State ilocation)

During the same period, westward expansion was straining

the land resocurces east of the Missouri River. As a solution






to this problem, a plan was divised to move tribes from the
eastern areas to what is now eastern Kansas. By 1825, the
federal government had completed the necessary treaties with
the Kansas and Osage tribes who occupied this land, and Indian

emigration began.

The westward push required increased military protection
and several forts were established in Kansas at this time,

including Fort Riley, constructed in 18533.

The New England Emigrant Aid Society brought the first
organized colony to Riley County. This group, which arrived
on March 25, 1855, was led by Colonel George S. Park of
Parkville, Missouri. These settlers located a town site
on the Kansas River at the southwest part of the present site

of Manhattan, and named it Poleska.

Two other town sites were settled soon after Poleska.
The Canton Company located a town site, Canton, at the mouth
of the Blue River. The Boston Committee, led by Isaac Good-
now, founded the Community of Boston in the area between
Poleska and Canton. These three settlements soon consoli-
dated to form '"The Boston Association of Kansas Territory",

choosing the name Boston for the merged settlement.

In June, 1855, the steamboat "Marford", coming up the
Kaw River with freight and settlers bound for western Kansas,
grounded in shallow waters near the mouth of the Blue River.

The Boston Association offered these members of the Cincinnati
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and Xansas Land Company 320 acres of land to join the Boston
settlement rather than continuing their Jjourney west. This
original offer was accepted with the condition that the name
of the settlement be changed to Manhattan, to comply with
the request of their New York investors. The Boston Asso-
ciation accepted this counterproposal, forming the settle-

ment of Manhattan.21

Major employment in early Manhattan centered arcund the
wheat farming to the west, with many flour and grist mills

developing a fthriving trade in the area.

A piece Qf legislation which has had far reaching and
important effects upon the growth and economic development
of Manhattan and Riley County as well as much of the nation
was the approval by Congress of the Morrill Act in 1862. This
act provided for the development of agricultural colleges in

each state.

The developﬁent of Kansas State Agricultural College

(now K.S.U.) was accompanied by population growth and employ-
ment diversification to meet the needs of the school, estab-
lishing Manhattan as a dynamic service center, a trend that
has continued throughout its history. Manhattan is the seat
of Riley County, and is located at the junction of the Big
Blue and Kansas (Kaw) River, at the northern edge of the Flint
Hills. It is in the northeast quadrant of the state. Figure

10 shows this location.

ZI”Manhattan, Policy for'grdwth”, (Department of regional

and Community Planning, 1978) pp. 1-3.
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b. Population Trends
Population is a critical factor in analyzing the develop-
ment potential of a community. From the study of population,

an outlook of the community can be made.

From the arrival of the first settlers in 18335 to the
present, the city of Manhattan has enjoyed a constant growth
in population. (See Figure 11) First, as a focal point for
area agricultural activities and later as the seat of Kansas
State University, the community has offered residents both a
stimulating environmental setting and challenging economic
opportunities. The strength of these factors is evidenced
in the comparison of the community's growth to the state and
nation. Particularly in comparison with Kansas, Manhattan
has gown at two to four times the rate of the state. (See

Table 3)

Table 3 shows two population change rates, from 1960 to
1980. It indicates very clearly that Manhattan's population
increased very quickly if compared with other cities located
near Manhattan. Although the University of Kansas is a big
university, the population change in Lawrence was lower than

in Manhattan from 1970 to 1980. Thus, the City of Manhattan

has more potential for development in the future.
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Table 4 indicates a decreasing growth rate for the planning

area in the 1970 to 2000 prcjection period.

The most realistic outlook for Manhattan City's population
is for an increase to about 48,320 by 2000. This projection
assumes a stable increase of between 1.1 to 1.8 percent per

year.

In fact, no absolute prediction of future peopulation can be
made for any community. The 2000 population of 48,320 might be

achieved as early as 1990 or as late as the year of 2010.

The important fact is that the population of Manhattan
will be expected to grow in the future. As a result, more

land will be needed to be developed.

Table 4: Projected Manhattan Population from 1970 to 2000

METHOD 1970 1980 1990 2000

Arithmetic

Extrapolation 27 . 605 32,000 35,000 40,400
Regression 27,575 33,241 38,409 43,577
{linear)

Cohort 27,575 32,144 35,551 40,815
Economic base 27,575 31.845 36,566 40,387
Regression 27,575 34,080 40,380 48,320
(Prarbolic)

Source: Data projected by the Department of Regional and
Community Planning, K.S.U, with different methods
in 1978.

221414, pp. 17-21



¢. Economic Prediction

Communities are not self-contained units, but rather pro-
vide goods and services to persons living beyond their bound-
aries. Employment can be divided into two classifications:
1. basic employment which consists of production of goods
or provision of facilities or services for persons living be-
yond the area, and 2. non-basic employment which consists of

provision of goods or services to the local community.

Table 5 has been prepared to show employment in Manhattan

for the year 1970 to 2000.

Table 5: Economic Population Projection

METHOD 1970 1980 1990 2000
Arithmetic

Extrapolation 27,575 32,000 35,000 40,400
Regression 27,575 33,241 38,400 43 577
{linear)

Cohort surviwval 27,575 32,144 35,551 40,815

Source: Data was projected by the Department of Regional and
Community Planning, K.S.U. with different methods in
1978.

Manhattan should continue to grow steadily but not drama-

tically. Its future growth will probably parallel very closely

that of the natural population growth.

It is very difficult to project what effect Kansas State

University will have on the economic future of Manhattan. It



is obvious a university with an eighteen .thousand enrollment
contributes a great deal to the economy of a town with thirty
thousand people. It creates employment opportunities and en-
hances particular student oriented goods and services (banking,
clothing, taverns, etc...). It is'projected by the K.S.U.
Administration that enrollment will decrease in the future.

If this is true, the special employment and service categories

will decline.

In summary, the economic outlook for the City of Manhattan
and K.S.U. appears to be bright with major economic support.

Thus, steady growth of the city can be expected in the future.

d. Conclusion

The development potential of the site in the Manhattan
area will be positive as far as history, population and the

gconomy are concerned.

B. Site Evaluation

1. Developable Land Area

1,215 acres of the site will serve as the design

purpose.

2. '"Develpment Life'" at the projected growth rate:

Because the result of the study site might be achieved as
early as 1990 or as late as the year of 2010, 20 years will be

suggested as the development life.
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3. Acess

Primary access is off K-177 running north and south. Ash-
land Road along the west provides limited access because of the

terrain, (See Figure 12).

4. Impact on the Entrance to the City

K-177, the primary entrance to the city from the south and
the Interstate Highway, could be upgraded through enforcement
of city development regulations as property values and taxes

increase.

The entrance to the the city has a real impact on the visual
first impression of Manhattan which can help determine the
economic development of the community. The mixture of land

uses, signs, and substandard buildings should be cleaned up.

Development in this direction would bring the city closer
to the Interstate Highway. This could attract more travellers
to use city services and would allow industrial uses to be
based in Manhattan with more direct access to the Interstate
Highway on the south side of the bridge, which could otherwise

become a bottleneck.

This eastward expansion would increase the need for im-
proving the bridge, as local traffic would increase. The
brdige can be a problem in providing emergency access to the

southeast area.
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Figure 12: Major Transportation routes in Manhattan
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5. Impact on the Existing City

The southeast district is close to downtown and the
industrial area. (See land use plan for Manhattan on Figure
13). Development in this area would support the downtown as
a viable regional shopping center and protect public invest-
ment in this area. Expansion of services would not regquire
long extensions of truck lines or place a burden on the
existing systems. In effect, development in this direction

would tend to balance growth around the downtown.

6. Housing Potential

The southeast district offers the greatest variety of
potential land uses of any area around the city. The location
near the center of the city and along the major access to the
Interstate make this district prime for commercial uses in the
flatter areas of the site. The diversity of terrain will also
allow a variety of residential mixtures from low-cost and
higher density housing to more expensive homes on the ridge
tocps. The area is split up into smaller tracts of land
making it difficult for developers to assemble larger tracts.
(See Figure 14) This could make annexation of the area more
difficult, but it would allow smaller homebuilders an equal
chance to compete with the larger construction operations. A
mixture of uses and mixed use developments would be likely in

this area.
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7. Options for Future Expansion

The area is not compared with any other district in

this study.

8. Positive Spillovers

This district offers the greatest mixture of potential
residential and commercial uses. The area is close to down-
town and the industrial area, cutting down trip distances,
traffic and energy consumption and supporting the viability
of the downtown as a regional shopping center. Growth in
this direction moves the city closer to the Interstate,
making this area a prime location for highway commercial
uses. Including this access route in the city could help

clean up this primary entrance to the city.

9. Negative Spillovers

Access to the area through the downtown and over the
bridge makes it difficult to provide emergency ambulance
and fire service to the district. A sewage treatment plant
must be located by the Kansas River for drainage purposes
or a pumping station added and water must be brought across

the river.

10. Summary

Table 6 shows the positive and negative possibilities for

the study site as a neighborhood unit regarding several factors

of impact.
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C. Site Inventory and Resource Analysis

Development at this site, as with many other sites re-
quires a thorough knowledge of natural resource systems, cul-
tural features, and other relevant data. Only when this in-
formation has been gathered and analyzed can one proceed to

determine possible land use allocations for the entire site.

Below is a process of realizing these purposes in a logi-

cal, sequential fashion.

a. Natural Resource

1. Slope limitaticns

Development at this site, is limited by topography. This
primary physical factor often determines the location and
volume of site development as well as costs and volume capa-

bilities of the entire site.

The breakdown of grades here would be under 14 percent.

14 -24 percent and over 24 percent.

The key for the slope analysis which is illustrated graphi-
cally on the slope analysis map is: (Figure 13)

under 14% white - Some restrictions, however develop-
ment capability is still excellent
for housing and good for roads and
physical activities.

14% - 24% 1light - Special restrictions occur on upper
slopes, access difficult, development

impact could result in erosion
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problems; housing will require special
construction techniques.

over 24% black - Restricted for most development, access
prohibited, severe erosion problems
would occur, construction techniques

would multiply housing costs.

This analysis has been extremely effective in evaluating

the slope constraints on land development and road design.

Slopes can greatly restrict and limit development but
they can be used to the designer's advantage. By properly
utilizing slopes, situations can be created to gréatly ennance
a development, and blend that development in with the existing

features of the site.

2. Relief

Prepare the relief map for the prupcse of determining the

lowest and highest elevations of the entire site.

This relief map (Figure 16) depicts the land configuation.
The white color rmeans the highest elevation - above 1,300 and

the black color means the lowest elevation - under 1,000.

It will help the designers to know the direction of water
flow from high to low elevations. This will give an idea of
sewer and storm sewage placement. On this site, the Xansas
River is the lowest area for placing the sewage treatment

plant.
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3. Soil

A knowledge of soils is important not only in terms of
engineering capability but also in terms of its relevance to
other natural-resource systems. The primary cobjective of the
soill analysis is to evaluate the suitability of each soil

type of the site for supporting development.

The soil types on the site for study, according to the
unified soil classification system, are classified as St.

Ad. Bk. Re. Ge. Cs. Ie. Iv. Tu. Eu. He. 3Sa. and Ca.

Figure 17 shows the distribution of the scil type on the
site and table 7 indicates that silt loam and silty clay loam
soils are generally most characteristic of the site. The
result of the soil analysis not only illustrates the location
of each type of soil on the site, but also evaluates the

condition of soils in terms of suitability for development.

Generally, the soil type on the site is good for develop-
ment. Only the black areas {(3St. soil type-stony steep land)
are too variable to be rated. They are located on the over 24
percent slope areas. It should therefore be tested prior to

construction by an agronomy specialist.

4, Geology

+3
o
@

type and depth of rocks on the study site are the major

factors shown by the geologic map (Figure 18) and plate I.
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Deposits on the Site

Plate I (cont.)
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This provides general information for determining the foundation

design of buildings; soils borings would also be required.

Two major types of data: type of rock and depth of rock
must be gathered. Then, a geologist will interpret the borings
and consider any problems that may occcur concerning the geolo-

gic base and its relevance to the project.

The researcher, M.A. Gasaway III performed this kind of
study regarding the surface expression of the Nemaha anti-
cline in southeast Riley County, Kansas and gave a detailed
description for plate I. Generally, the oldest rock unit
represented is the Aspinwall limestone and the youngest
is the Wreford limestone (both of the lower Permian system).
Some of the higher hills, slopes and valleys are covered
with the Sanborn formation (Pleistocene Series) while terrace
deposits are found in the larger stream valleys. Appendix III

depicts the detailed geological description.

Generally, there is no foundation problem on the site.
Limestone 1s always a good foundation for building construction.
Below the layer of Americas limestone, the foundatiors for

building will cause prcblems.

5. Hydrology

The hydrography analysis determines what effects existing
patterns of runoff have on the site, and locates the high

points, ridges, valleys, streams, swales, etc... This will



T3
show water sheds and drainage swales and how they will effect

the planning of the site.

In the east part of the site, the longest streams run
from south to nerth, collecting most of the rainfall, con-

veying it, and then emptying into the Kansas river.

In the west part of the site, there are some watersheds
where water runs through to the Ashland road and then to
the Kansas river. So, the Kansas river is the major feature

that collects water and carries it off the site.

The high point of the site is located at the south east
edge, and the elevation of it is 1381 feet above sea level.
The low point is located at the intersection of the Ashland
road and Highway I-77 where the bridge is. The elevation of
the low point on the site is 1045 feet and the elevation of

the Kansas river adjacent to the site is 1000 feet.

The hydrographic features are shown in the hydrographic

map. (See Figure 13)

6. Vegetation

The plant communities of the site are among its most
impressive features and enhance the aesthetic quality of

the site greatly.

Hackberry Glen is located on the southwest portion of the
site and plays the most important role in vegetation distri-

bution. A researcher, S. Chaghtai wrote: "Hackberry Glen
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Figur
e
19: Hydrology
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was chosen for research because it is conveniently located,
has more extensive upland forests and is richer floristically
than other areas near Manhattan, Kansas. He found that the
variety of forest vegetation in Hackberry Glen seems best

combined into three plant communities. (Figure 20),

Three plant communities in the upland forest communities

of Hackberry Glen were analyzed and interpreted.

1. The Quercus - Juniperus - Ostrya community, dominated

by Quercus prinoides and Juniperus virginiana occurs on rough-

brocken land on steep slopes facing north, northeast, east
and west. Ostrya virginiana is a dependent sub-ordinate in

this community.

2. The Quercus-Cornus community dominted by Q. prinoides

and Cornus drummondi was found on gentle slopes on the same

exposures on Kipson-sogn soil complex above the Quercus-

Juniperus—-Andropogon community to which it is seral.

3. The Quercus-Juniperus-Andropogon community dominated

by Q. princides, J. virginiana and Andropogon scoparius was

observed on rough-brocken land on xeric steep slopes facing
south, southeast and southwest. The communities have been
disturbed by fire, lumbering and herbicide spray. J. Virgin-
iana can become an important species provided fire is controlled.

Q. prinoides, being a poor competitor with J. virginiana,

appears to be able to form a self-perpetuating population if

J. virginiana is excluded. Q. prinoides and J. virginiana




st communities in Hackberry Glen.

Distribution of fore

- Ostrya community.

Juniperus
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appear_unable to form self-perpetuating populations tcgether

on the same Site.23

The location of the wooded areas and trees of the site
are indicated on the vegetation map. ‘(Figure 2q1) The key

for this vegetation map and analysis is:

Light-grass land
Medium-deciduous trees

Dark-evergreen trees

The dark areas indicate areas covered by evergreen trees
and it is better to reserve these areas for residential use

because the trees provide protection from the winter wind.

T Climate

The climate of Manhattan, which is classed as a Humid
Continental climate zone, is considered favorable to the pro-
duction of major crops and is alsc recognized as being one of
the most healthful in the nation. The average annual tempera-
ture is 55 degrees Fahrenheit, varying between extremes of an
average January minimum of.18.5 degrees Fanrenheit and a July

average maximum of 93 degrees Fahrenheit.

Average annual precipitation for Manhattan is approxi-
mately 32 inches with the highest rate of rainfall occuring
during the month of June. The record of precipitation in any

given year occurred in 1815 with a recorded 50.82 inches.

238. Chaghtai '"The ecology of an upland forest near
Manhattan, Kansas' 1970 pp. 34-49
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The dryest year was in 1936 when only 25.54 inches of precipi-
tation fell. Snow occurs from October through April with
maximum falls recorded from January to March. The average

annual snowfall is 18.7 inches.

The city of Manhattan lies in the path of alternating
warm moist air moving north from the Gulf and currents of
cold, relatively dry air moving south from the Polar regions.
This condition results in frequent and abrupt changes of
weather that can have a considerable effect on construction

activity.

A geographical weather summary for Manhattan for the year

1980 is shown on figure 929.

8. Aesthetic Factors

Surface 2 is a computer software system for creation of
displays of spatially distributed data. Easily understood
examples of such data are measurements of the elevation of
the ground collected at points on the earth's surface. The
geographic coordinates of these points constitute two variables,
X, and Y, and the height of the ground above sea level at each

point constitutes a third variable.

Surface 2 will produce diagrams that show the continuous

form of the ground in the area containing the control points.
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The resulting form is displayed as it would appear to

an observer at some specified point.

The following diagrams have been done by the computer

surface 2 system to show the landform of the study site from

different view angles.

J 135
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An alternative to visualizing the site by using the Surface

II system is to take pictures to get a general visual feeling

of the site.

View 1 and view 2 show the slope condition on the sitef
Compare to the slope situation in Taiwan (Appendix I). Both
present a similarity in that the slopes on the site are gener
ally steep. The only differing characteristic i1s that a
lot more vegetation (shrub type) is distributed on the Taiwan
site. For developing high density housing in Taiwan, it is
necessary to clean up most of the shrubs before the housing

can be build.

View 3 and view 4 represent the visual feeling of the ex-

isting cultural features along K-177 and on the site.

Visualing the site gives the designer a good idea of
where and how to arrange housing. (Appendix IV shows the pic-

tures of view 1, 2, 3 and 4 for the site)

b. Culturai: Factors

The cultural factors that would effect design decisions
are shown on the cultural map (Figure 23). On this map are
shown:

1. Existing land use - ownership of adjacent property.

(easement lines)

2. Linkage - two major highways.

(K-177 and Ashland Bottom Road-
—— connected to U.S. 24)
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Traffic and Transit - circulation on or adjacent to

to the site.
(roads and driveways)

Utilities - sanitary and storm systems, water, gas,

and electric power lines.
(gas lines and power lines)

*Sewers - On this site, every family uses a septic tank

instead of a sanitery sewer. For high density
development purposes, it is better to construct

sanitery sewers instead of septic tanks.

*Water - Water lines are just located along K-177. They

are not shown on this cultural map.

*Storm Sewers - Natural existing storm drainage flows

.

6.

directly into the Kansas river. No storm

drainage structures are necessary.

Existing Buildings - existing structures on the site,

(houses and garages).

Density and Zoning

Density is an important sociological and legal
element in most types of development. In resi-
dential development, it is expressed in numbers
of families or dwelling units per acre. On the
site, some existing residential areas are classi-
fied as R1 and some other residential areas near

the highway commercial areas are classified as R3.

The zoning map (Figure 24) shows proposed and
existing zoning location. Zoning for future in-

dustrial use is not very good on this site. A
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lot of wvegetation, good soil, and attractive views
make the site very valuable as a neighborhood unit
for residential use. Proposed industrial zoning

would be excluded from the site.

Composite

Through analysis of the environmental factors, physiography,

nydrology, vegetation, soil, geology, and slopes, a composite

of limitations was derived delineating physical development

guidelines.

The three classifications are as follows:

1.

Developable: Fewest restrictions to development.
Good accessability, soils good for development, least

restrictive slopes, and easily generated vegetation.

Restricted development: Existing streams, vegetation
and restricted slopes are the factors restricting the
site for development. Development is restricted

due to destruction of vegetation that would be diffi-
cult to regenrate. Some erosion problems could come
from development unless special construction techniques

are utilized.

Not developable: Development is restricted, accessa-
pility is difficult - Valuable vegetation would be
destroyed by intensive development. Soil erosion
would occur due to severe slopes and poor soils would

greatly limit development. Any constructicon in these



areas would need to employ special construction tech-
nigques and thus greatly increase the cost of the de-

velopment. (See Figure 25 for composite map)

d. Development Cells

By combining the composite analysis of the nhysical site
factors, the cells for development can be maped according to
topography, stream and water flow direction, vegetation,

existing roads and houses on the site.

The action of maping cells plays an important role in
letting the designer know where development could possibly
occur and how to connect the cells by placing major roads
allowing the people living in these cells to move conveniently
without any trouble. Development cells (Figure 26) show where
roads can be constructed without crossing streams. It saves
money on bridge construction, because the streams form the
boundaries of the development cells. The celss also help de-
termine optimum gravity utility systems (sanitary and storm
sewer) and which also determine phasing by concentrating de-

velopment in single watersheds.

The development cells map indicates two classifications

as follows:

1. Primary cells - General development cells are bounded
by streams, vegetation and topographic features and save

the vegetation of the site as much as possible.

93
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Figure 25: Composite Plan
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2. S8econdary cells - For utilizing the land to the
highest degree, some steep sloping sites with vegetation
on them would be shaped as secondary cells as well 2as
identifying southern slopes. Formulating secondary cells

is the major concept for developing steep sloping areas.

Shaping the cells is the first design action and decision
and the final step in the process of site planning. After this
step, the layout of the land use on the site can be concentrated

upon. (See Figure 27 for roads layout plan)
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CHAPTER V.

THE PLANNING OF THE SITE

Once the site has been analyzed, the planning of the site

can begin with a land use analysis.

Land use analysis is basically concerned with the decision
of the cell uses and linkages between uses which will be located

on the site.

A. Types of Use

1. Market Analysis for Housing and Residential Use

The purpose of this analysis 1s to provide assistance
and guidance in the matter of prospective and qualitative
demand for housing on the site.

a. Factors influencing housing demand:

1. Employment trends

A good measure of economic stability in a
community is a well-diversified employemnt struc-
ture. Table 8 has been prepared to show relative
increases or decreases in ten major categories of
manhattan's employment structure in addition to

the overall employment structure.



g9

SNSN3ID 40 NvIung “S°n  32¥n0S
€6 TLEY L09 6%l9 -- 1TUIL O°SE  [ZLT 0°S9 [0S -- @6LL S°EE [ofz 5799 [BEE -~  HE6S
g't €0z Oy Iyy 09 49 0°z  S51 9y  §S€ 0L 015 9'T @St 1°9 g9t 0'6 99 WOY TN
€'wz O[T 9°ST 6%WBZ 0°0S 6455 nTzZ Shll 0°SZT 6461 0Ly 469€ gTiz Yotl 1°ST 9051 0°Ly 018z RERINTER
6°1 S1z 0°f 1€ 0'S  9ns €°¢ {8y L€ Sz 09 9% 1T fzr g'T 99t 0§ E6T JINVHIL A
£°L wig 670l 11zl 08l 520z n°9 205 w'ZL S9%  0°fL L9l L9 1S LU zzg 07L1 €40l T1vL3Y
1"t zZL ST glr oy ooy 7' £1 Lz nz ot wrz o'l (S €'z 9L1- 0% Lf7 IS II0HN
'L 6E1 o't gEE o'y . Uw 9 iy 't Iy oy 6z TV of o'y L€z 0°S [0F HO1IVINOdSHYYL
1 €€1 € wSE o'y lgy  0°1 9l €'t g5z o'y wEtf 60 €5 1" gal an: Ihz ON 1IN LIVANNRYY
I'o & 9°9 49 0'9 69 I° ] 1/ S5 o0°f £95 T'0 om {9 Toy oL TLYy NO1LINYLSNOD
0o 0 1’0 1l 1’01t 0 0 £'0 oz £'0 02 0 0 AN S S {1 ht INIMIW
Yo Ly gz lf 0't £S5 10 h o't £z o't GEz 10 [ g'Lt goL 0T Gl JUNLINDI THIY
H 7 3 '] b4 ] 4 3 1 b3 f b f 4 7 b4 7
21yH34 IIVH w101 ERUER) 3VM R ERUER 3TVW w10l ATEERRU]
L6t 0561

c.wm.w

ruswAoTdwy UuBlIBUURBK

'8 oTqeL



1909
The distribution of employment in Manhattan
is well balanced between manufacturing, retail
trade, services and public administration, which
has had the most increase since 1950. The mining
category has gained proportionally to the growth

patterns of Manhattan over time.

Employment trends since 1970 indicate a con-
tinuance of this balance. It may not encourage an
unusually rapid growth, but it does assist in as-
suring stability and provides a good base for
future growth by encouraging industry and new

business.

2. Family Income

Ability and willingness to pay for housing
distinguishes effective demand from the need or
desire for housing. Measurement of financial ca-
pacity of potential buyers and renters of new
dwelling units is, therefore, a critical element

in the analysis of local housing markets.

Table 9 shows the medium annual family in-
come. According to data of U.S. census, Man-
hattan residents have higher income than the
people of Riley county. This gives us a good idea
of the housing type preferences of Manhattan resi-

dents.
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Table 9. Using the Purchasing Power of the Dollar to
Stabilize the Medium Annual Family Income
Figures of 1960 and 1970 to 1950 Figures

Year 1950 1960 1970
Annual Income 1 o 3
Per Family 2,967 5,298 9,006

Purchasing Power 4 4 4
of the Dollar 1,387 1,127 0.8890

Standardize the

Incomes to 1950

Dollar 2,967 4,300 5,610

Source: 1. 1950 United States Census of Population, Kansas,

p. 62

2. 1960 United States Census of Population, Kansas,

p. 217

3. 1970 United States Census of Population, Kansas,

p. 22

4. Statistical Abstract of United States, 1974,

p. 404
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In summary, the higher the income, the
higher consumption of housing will be in terms

of space, facilities, quality and market value.

3. Households

The household is the unit of demand for
housing. Thus, the analysis of housholds is the

crux of the demographic analysis of housing demand.

Table 10 shows number of households and per-
sons per household in 1960 and 1870, according to
the U.S. Census of Housing. TFor Manhattan and
Riley County, it shows both increased numbers of
housing units and increased persons per household:
from 2.72% to 3.04% in Manhattan, and from 9.3%
to 3.19% in Riley County. This means that higher
density units will be required for future housing

demands in Manhattan.

anhattan/Riley County Population, Numbers of House-

holds and rersons Per Household
1960 Population No. of Persons Per
Households Household

Manhattan 22,993 6,865 3.04
Riley County 41,914 10,714 3.19
1970

Manhattan 26,897 9,091 2.71
Riley County 56,788 14,122 2.93

Source: U.S

. Census of Population
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There are several factors which influence
housing demand. Of all factors, number of house-
holds, family income and employment trends are the
most important points to consider in housing demand.
The employment trend is the principal determinant
of population growth; population is translated
into households:; households are the units of
demand for housing; and family income controls
the capacity of households to pay the price (or

rent) for future housing.

b. Characteristics of the housing supply:

The purpose of this portion of the housing market
analysis is to provide a general analysis of the cur-
rent status of housing in Manhattan and to provide in-

sight into anticipated future housing demands.
1. Housing Conditions

An external condition survey was undertaken
simultaneously with the land use inventory. Ana-
lysis of the survey information revealed that
there were 6.511% residential housing structures
within the city limits of Manhattan in October

of 1967.°%4%

a%blinger-Smith, Manhattan Lans Use Plan. (The Manhattan
Planning Board & City Commission) 1968, pp. 45.

*The number of units stated excludes mobile homes and
trailers.
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The rating of housing conditions was an

attempt to evaluate the external condition of

each structure as objectively as possible. The
purpose of the survey was to generally indicate

the dver all building and environmental conditions
in the city. A summary of the results of the
building condition survey as related to housing

units is indicated in table 11.

Table 11: Housing Conidtions, Manhattan, KS, 1967

No. of Units % of Total Units
Good 2,839 43.6
Fair 2,137 32.8
Poor 1,202 18.5
Dilapidated 333 5.1
Total 8,511 100.0

Source: Oblinger and Smith, Planning Consultants, 1968.

The results of the 1967 survey, in table 11,
indicated that 2,839 housing units were in good
condition and 2,137 were in fair condtition.

The results of the survey indicated that there

are approximately 1,202 units requiring major
repairs which amount to 18.5% of the housing units.
The survey also indicated that approximately 5.1%
of the units apparently were not worth repairing

within the present city limits of Manhattan.
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2. Valuation and Age of Housing

Information concerning dollar values of owner
occupied housing units was also tabulated by the
U.S. Census of Housing enumerators. Table 12

shows this valuation information.

The greatest percentage 20.68 of owner occu-
pied home values in 1970 were in the $15,000 to
$19,000 range with only 3.66% in the $5,000 or
less category. The median value of owner occu-
pied housing in Manhattan was $10,000 in 1970

and $13,300 in 1960.

The value of housing tends to be related to
the age of the structures. Table 13 shows the

age of housing units reported in the 1970 Census.

A total of 21.21% of the housing units con-
structed before 1960 were constructed during the
1950s, whereas 10.62% were built in the 1940s.
Nearly 39.37% of all units in 1970 were over
thirty years of age. The significant factor identi-
fied by the table is that nearly three-tenths of
the housing units constructed previous to March,
1970 were constructed in the ten year period

between 1960 and 1970.
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Table 13: Age of Housing Units - Manhattan

Year Range No. of Units Percent of Units
1960 to March 1970 2,813 28.8

1950 to 1958 2,070 21.21

1940 to 1949 1,037 10.62

1939 to earlier 3,843 -

Total 9,763 38.37

Source: 1970 Census of Housing, "Housing Characteristics for
States, Cities, and Counties.

3. Housing Type

The change in distribution of the inventory by
housing type is alsc an important housing character-
istic. From 1960 tc 1970, single family housing
occupied by a renter decreased from 1,067 to 960
units and over 5 unit housing increased from 487%*
to 1,890% units. AppendixV shows that single
familv housing occupied by the owner increased
from 2,260% units to 3,374* units. This trend in-
dicates to designers that single family housing is

appropriate for the study site.

Thus, we can conclude that low density (1 or
2 unit) and higher density (over 5 unit) housing
will be the primary housing type to be developed

in the future within the city of Manhattan.

*
The number of units stated excludes mobile homes and trailers.
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4, Tenure

Tenure is an occupancy characteristic of housing
units and is probably the most important individual
housing characteristic. The occupancy status of the
housing inventory is classified in three broad cate-
gories: Owner-occupied, renter-occupied, and vacant

units.

The number and proportion of owner occupied,
tenant-occupied, and vacant units has historical and
current significance. It reflects the cumulative
effects of the past trends and is a basis upon which

future need is determined.

In 1970, 48.3% of the occupied housing units
were owner-occupied, and 51.7% were renter-occupied.
Of the total housing units, 440, or 4.5% were vacant,
as compared to a higher 7.4% vacancy rate in 1960,
(Table 14). A vacancy rate decrease from 7.4% to 4.5%
proves that the residential housing supply for the

city of Manhattan is a necessary consideration.

Table 14: Tenure in Manhattan, Kansas (1960-1970)

Tenure 1960 Change 1270
Owner 3,627 (52.8%) -4.5% 4,498 (48.3%
Renter 3,238 (47.2%) +4.5% 4,814 (51.7%)
Vacant 594 440

Total Occupied Units 6,865 9,312
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¢. Demand for Housing:

Estimates of projected demand for new housing come from
the net impact of the operation of the determinants of de-
mand upon the current housing supply, and is concerned
with both the quantitative and qualitative aspects of

demand.
1.) Quantitative Demand for Housing

It is predicted that the Manhattan Urban Area will
contain a population of 48,320 by 2000. Based on the.
average household size of 2.72 persons per household,
it is anticipated that over 8,300 additional housing

units will be needed from 1967 to 2000.

In 1968, Oblinger-Smith planning consultants
predicted that there will be a population of 49,800
by 1985, and that these projections may be reached
prior tc or after 1985. But in 1978, the K.S.U. stu-
dents published a book '"'Manhattan, Kansas - Policy
for Growth" and projected a population fo 48,320 by
2000. Both of them predicted almost the same population
between 1985 and 2000. Thus, appendix Vi showing the
projected additional housing demand for Manhattan, the
Manhattan Urban Area and Riley County, 1967-1985, is

also available to show net housing demand, 1967-2000.

Currently, there are very few vacant housing

units in Manhattan available for rent, so approximately
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200 new housing units per year will be required to
meet the demand created by the anticipated population

growth.

2.) Qualitative Demand for Housing

Qualitative demand relates to the distribution of
the net quantitative demand for new single-family

housing and multi-family housing by price and rent.

There is a considerable amcunt of apartment use
in the Manhattan area due to student housing require-
ments at the University. It is estimated that approxi-
mately 25% of the new housing units will be in the
apartment type of structure based on present and future
trends. With the assumption that 25% of the future
housing units will be apartments, appendix VI shows
the number of units projected for multi-family and

single-family purposes.

The result, indicates that there will be a demand
for approximately 190 units of single-family housing

and 60 units in apartments each year.

2. Market Analysis for Commercial Land Use

The purpose of this analysis is to determine whether or
not sufficient marked demand exists for new or expanded

retail facilities in Manhattan.
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Demand for retail goods in Manhattan is a function of
factors that include: population in the trade area, in-
comes and buying habits of the population, size of the
trade area, nature and policies of Manhattan retailers,
and travel time to competifive retail locations outside
manhattan., Not all of these factors can be precisely

evaluated. Some can be evaluated only subjectively.
a. Trade-Area Population

The size of the Manhattan trade-area population
depends on the ability of the retail location to
attract shoppers from competitive locations. With
the expansion of local retail opportunities, we would
expect people from further away to spend more money

on retail items in Manhattan.

The 1976 U.S, Census estimates for Riley and
Pottawatomie Counties are 82,077 and 12,893 respectively.
1977 estimates made by the staff of Sales and Marketing
Management magazine are 62,500 and 13,300. These esti-
mates count students in group quarters and also per-
manently assigned military personnel. Combined popu-
lation growth in the two counties between 1974 and 18976
was approximately 2% annually. If this trend continues
to 1980, the trade-area population will be approximately

2]
30,500, 2°

25Manhattan, Kansas. Downtown Redevelopment Plan. (iManhattan
City Commission, Downtoan Redevelopment Advisory Committee,
Planning Consultants...etc., 1979) pp. IV-10.
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b. Trade Area Income

Potential sales within a trade area is related to
the incomes of the trade area's residents. Data ob-
tained from the Kansas Statistical Abstract for-1977
indicates a total income figure for Riley County for
1975 of approximately $300 million. Data from Sales
and Marketing magazine estimates Riley County's total
disposable income at 3305 million for 1977 and Potta-
watomie County's at $69 million. These figures indi-
cate a per capita income of $4,870 in 1975 and per
capita disposable income of $4,880 in 1977 for Riley
County. Per capita disposable income for Pottawatomie

County was $5,188 in 1977.
¢, Sales within the Trade Area

It is widely believed that many residents of Riley
and Pottawatomie Counties shop regularly ocutside the
two-county area. Assuming that residents of the two
counties are typical Kansas buyers, their spending,
whether in or out of the trade area would be expected
to approximate the spending of Kansas residents state-
wide. Trade area (Table 15) shows lower sales within
that area, which would indicate that residents are
making purchases outside the trade area but within the

state.26

2614hiq, 1V-11
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Table 15: Per Capita Sales Average, 1977

"Merchandise Kansas Riley Pottawatomie Trade area
Apparel $ 127.69 3 70.61 3 70.10 5 70.52
Food 1,885,822 812.40 807.33 311.31
Furniture 276.58 219.71 100. 34 198.77
Gen. Merchandise 766.85 374, 38 903,20 445.08
Prof/pers. service 210.45 155.79 97.10 178.47
Misc. Other 208.36 138.59 68.30 127.286
Total $3,475.15 $1,784.48 $2,047.37 $1,830.61
Source. Manhattan Downtown Redevelopment pp. 12

Riley and Pottawatbmie Counties are not the only
areas losing sales, as 1s shown in the feollowing table.
Note that Shawnee County (Topeka) is above the state
average, indicating the inflow of buyers from other

counties that are losing sales.

Conclusion

Market demand unquestionably exists within the
Manhattan trade area that could support substantially
expanded retail facilities. On the whole, market ana-
lysis underlines the need for any development in Man-
hattan to be truly competitive with shopping facilties
in Topeka and possibly Kansas City. The study forecast

shows that the cityv will need approximately 20 to 40
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acres to support a wide variety of commercial activities

such as services and neighborhood commercial activities

by 2000. (Table 16).

Table 16: Summary of Commercial Land Use Projections in Acres,
Manhattan, Kansas

Type of Use No. of Acres
Central Business District 12 - 15
Neighbornood Shopping Centers 16

Offices, Services, Highway
Business and Some Convenience
Goods 20 - 40

TOTAL 48 - 71

Source: Manhattan Base and Population Study/Forecast

B. Elementary Schools

There are 8 elementary scho~ls, occupying approximately
78.4 acres, within the city limits of Manhattan. Regarding
future school needs, based on Manhattan's urban area population
projections, it is estimated that there will be a need for at

least five new elementary schools by 2000,

Each elementary school should occupy a site of 10-15 acres,
meaning 30-60 acres will be used for elementary school purposes

by 2000.
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C. Open Space

The areas occupied by vegetation and restricted because of
slope are most undesirable and difficult for development, and
thus will be preserved as open space and recreational areas

for the site (see composite map).

D. Linkages

After the proposed land-uses have been determined, the
linkages between them must be analyzed. According to the
analysis, the proposed land uses on the site will be residen-
tial, commercial, educational and recreational. The following
diagram (Figure 28) shows the linkage among the land uses and
activities. It is not to scale and expresses nothing but

the types of uses and their preferred connections.

Because the site is close to Manhattan's downtown area, to
be developed into a regional shopping center, the commercial
area on the site will contain primarily office uses, rather

than retail uses.

E. Land-Use Concepts

The land-use concepts are developed through the land-use

diagram with the composite map of site analysis in mind.

The land-use concepts of the selected site are shown on
the map (Figure 29). On the map, the low and medium density

residential areas are placed on the very gentle slopes of the
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north and south. The high density residential area is placed
on the commercial area and close to the school. The tract re-
served for the elementary school is located on the center of
the site. As to open space areas, the ponds and stream valleys
running between the school, commercial and residential is the

dominant feature.
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CHAPTER VI
THE PLANNING CONCEPT

A, Mixed Uses

According to Jane Jacobs, cities need a most intricate
and close grained diversity of uses that give each other con-

stant mutual support both economically and socially.27

Mixed land use in a neighborhood permits a more constant
level of activity around the clock. Also, people concerned
with environmental quality have pointed out that a mixing of
land use can also lessen energy consumption and harmful effects
on the environmnet. Obviously, a Walk to the corner grocery
store has less severe energy and environmental implications
than a mile drive to a neighborhood shopping center. It is

also likely to be much more convenient.

Economically, mixed use establishes an economic multi-
plier in the area. Commercial establishments that have located
in planned, mixed-use developments find economic advantage in
the arrangement as well, because a demand is already created

by the residents of the area.

Z'Witherspoon, Robert, et al. "Mixed Use Development: New
ways of land use.'" (Washington, D.C.: Urban Land Insti-
tute). 1976, pp. 96
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Mixing residential, commercial and educational uses, as
decided by the process of analysis, will achieve a compatible

and healthy environment for the site.

As to the mixing dwelling types, the single-family, duplex,
complexes, and apartments will be the major four housing types
on the site. The advantages of mixing dwelling types are:
avoiding monotous repetition of a single type, reserving more
land for the residents to enjoy and providing a wide diversity

of housing types from which to choose.

The proper density of each type of dwelling is very diffi-
cult to choose. For every conservation, higher density is used
widely on the site because of an abundance of steep slopes and
vegetation. If the density is too low, it will result in high
costs of land development, increased outlay for operating uti-
lity services, and long travel distances. On the contrary, if
too high, it will result in low livability in terms of air,
light, and open space. Therefore, reasonable densities for

dwelling tvpes on the site are listed below:

Dwelling Types Dwelling Units/Per Acre
Single-Family 1 - 3
Duplex 5 - 7
Complex 8 - 12
Apartment 16 - 18

B. Open Space System

There are basically three functions which open space serves:



121
1. It can meet positive human needs-both physically and pshy-
chologically. 2. It can enhance and protect the resource
base: the air, water, soil and plants. and 3. It can affect

. o 2
economic development decisions, 3

For the site development, open spaces are kept well bet-
ween the different types of land use according to these three
functions as listed above. In areas developed for one or two
family houses, where each family will own or rent an individual
plot of land, the land devoted to residential services will
normally be the dwelling lots. These will include the front,

back and side yards used for driveways and private gardens.

In areas developed for multi-family dwelling units, where
the surrounding open space is used in common by all families,
these will include also the land used for parking areas, play-
lots for small children and landscaped areas serving the resi-

dnetial structures.

Areas developed for multi-use facilities, such as play-
grounds, parks, ~ad playfields, are placed on the central part
of the site. Also, residential areas of the four different
dwelling types contain open space, playground or playfield

areas.

On the site, the lakes will be the major open space system,
located cn the east and west of the site. The east lake is
surrounded by a hotel, shopping center and offices. The west

28William I Goddman, Principles and Practice of Urban

Planning. (Washington: International City Managers' Asso-
ciation, 19268). pp. 187.




near the north of the site is overlooked by a high density
residential area. The other one, on the west and close to
the south of the site, plays a double role as part of a park
and as the separation between park and residential areas.
This lake provides the visitor of the park and the residents

a good view and fresh air.

C. Circulation System

1. Vehicular Circulation

Fundamentally, vehicular circulation will follow existing
countours, leading around each type of land use, not through
them. Also, vehicular circulation goes around streams and

valleys.

In order to avoid many potential traffic hazards, the
streets are layed out in a way that discourages high speeds,
discourages nonresidents from using the site as a shortcut,

and avoids bisecting large open areas.

Cul-de Sacs and loops are used for providing safe access

to and from homesites in small housing groups.

2. Pedestrian Circulation

The purpose of the pedestrian circulation is tc lead in
an unbroken ribbon from residents to school, major open space
areas and community facilities and also creating a safe area
for childrens play. It is possible to design for the pede-

strian system in a way that will not only be utilitarian, but
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also be attractive. Some trails will overlook the lakes, view

valleys, or other scenic areas.

Steps will be avoided when possible. Ramps, for easy
change in grade will be used, as they make the transition
easier for wheelchairs, as well as elderly residents. High
density housing in steep areas would use mechanical sidewalks

(escalators) instead of steps where the slope is over 25%.

At major crossroads, i1if possible, underpasses or overpasses

will be provided to ensure safety from vehicular traffic.

D. Estimated Population on the Site

PROPOSED:
Persons/ Dwelling Units/Acre
Unit Acres Units Type Density Avg. Density
4 430 860 Single Family 1 - 3 2

3.9 45 270 Duplex 5 - 7 2]

3 140 1,400 Complex 8 - 12 10

3 45 765 Apartment 16 - 18 17

Formula: (Persons/Unit) X (Acres) X (Avg. Density) =

Dwelling Units/Acre

EXISTING:
Persons/ Dwelling Units/Acre
Unit Acres Units Type Density

4 45 45 Single Family 1

= 40 240 Multi-~Family 6

Formula: (Persons/Unit) X (Acres) X Density (Units/Acre)
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Proposed population:

Single-Family: 4 X 2 X 430 = 3,440
Duplex : 3.5 X 6 X 45 = 945
Complex g 38 X 10 X 140 = 4,200
Apartment ¥ 4 X 17 X 45 = 2,295

Acres Persons

Total . 606 10,880

Existing Population:

Single-Family: 4 X 1 X 45 180

Multi-Family : 3.5 X 6 X 40 840

i

Acres Persons

Total ] 35 1,020

TOTAL POPULATION ON THE SITE
Proposed Population + Ekisting Population

= 10,880 + 1,020 = 11,990

A total of 745 acres on the site are to be developed as resi-
dential areas and the total population including the children

will be approximately 11,990 persons for the study site.



CHAPTER VII

DESIGN CONSIDERATIONS

Should be at approximately right angles to the
street or radial to a curved street.

Normally should be straight.

Avoid odd shaped or pie-shapped lots.

Streets that intersect at acute angles should

is a function of the customary zoning ordinance.
lot depth should be about twice its widths.
varies throughtout the country.

corner lots may be required to have extra width
so as to have appropriate building setbacks
from both streets.

varies among the types of dwelling units.

The lot size for each type of housing on the site, accord-

A. Residential Areas
1. Lotting
a. Lot Lines
be avoided.
b. Lot Size
ing

to the densities are set as follows:

Dwelling Type Lot Size Density
Single-Family 150X300 1
100X200 3
Duplex 65X100 7
Complex 25X100 12

Apartment
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¢. Building Lines
- Building setbacks, depending on the street right
of way, ranging from 15 feet to 59 feet.
- A 25 feet setback is the minimum reguirment of

Riley County's Zoning Ordinance for the front
and rear yards.

Housing Arrangements

a. Single-Family and Duplex Houses

The placement on highest part of the site for
single-family will be more popular than placing
single-family housing in lower areas of the site.
Not only can residents get a good view, but they
also can have a quite and safe place to enjoy their

family life.

The duplex houses are placed on the steep slope
on the south part of the site. This arrangement will

place duplex houses facing the Kansas River.

b. Complex Houses

Houses with more than two units are called complex
houses. These houses are placed on the gentle slopes
in the north west of the site that connects to the

north east areas with its existing multi-family housing.

The proposed buildings of the project are arranged
in a series of five to ten units and in an irregular
pattern. By clustering groups of houses, open spaces

are produced which link up with the major open space
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system of the site. In order to have a convenient
access to the open space, the houses are designed as

two-story buildings with rear gardens.

¢. Apartments

All the apartment types are placed on the steepest
areas of the site and centered around the community
facilitieé, school and commercial areas. Maximum
height is three stories, usually consisting of two

to three units.

The designed density for apartments is made higher
than that of single-family, duplex, and complex housing,
by laying the houses layer by layer from the bottom of
the valley to the hill tops. The spacing between
apartments is also considered in terms of adequate
light and air, which are basic human requirements. 30

feet is set as the minimum spacing for apartments.

Streets and Parkings
a. Criteria of Street Design:

- Based on maximum of 25 MPH in speed.
- Major R.O.W. width is 80 feet.

Local Street Single-Family Multi-Family

- R.O0.W. width 60 80

- Pavement width 30 30

- Curbs Straight Straight

- Cul-de-sac 1000 feet 500 feet
maximum lenth

~ Turn around 40 feet minimum 50 feet

curb/radius



b. Parking
1. Single-Family
- A private garage or space, with private
driveway, will be provided.
- No less than two parking spaces per dwelling
unit.
2. Duplex
Two spaces per unit will be provided and park-

ing will be handled by the following parking typés:

- In a garage or carport adjacent to the house.
~ Underground parking..

3. Complex Houses
Two spaces per unit will be provided and park-
ing is provided in the front or rear of the comp-
lex houses.
4. Apartments
- One and one-half parking spaces per apart-
ment unit will be provided.
- Additional spaces for guest parking will
also be provided.
- Underground parking is the major type for

the apartment.
- Streets will not be used for parking.

B. Commercial

Existing highway commercial areas provide convenience stores

for the immediate needs of the residents.

The hotel and shopping center and offices cn the east of
the site are placed facing the major lake, also located along

L=FT;
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This kind of strip pattern allows the site to connect well

with downtown Manhattan and will enhance the relationship bet-

ween them.

are the flatest areas of the site,

Because these areas have good access to I-77 and

parking can be provided

efficiently without any construction problems.

L,

Design Data

Type of Uses Acres % of Total Site
Residential 745 61.3%
Highway Commercial 32 2.6%
Offices 39 4.5%
Hotel/Shopping Center 20 1.7%
Hospital 10 0.8%
Community Center 13 1.1%
Church 5 0.4%
Park 85 7.0%
School 12 1.0%
Roads 115 9.5%
Open Spaces 123 10.1%
Total 1,215 120.0%



130

CHAPTER VIII

GENERAL DEVELOPMENT PLAN

A. Master Plan (Figure 30)

Using the process of site planning, together with the
site planner's ideas, concepts and design considerations, we

can obtain a final plan to fulfill the design program.

Generally, in the master plan, there is a major concern
about how to utilize the land well because of land situated

in different slope situations: level, gentle or steep.

Major considerations for land use Placement:

a. Parks, the school, church, community center and
hospital are placed in the center of the site.

b, Commercial uses of land are placed along highway
177.

¢. Semi-public buildings are to be placed or the level
areas.

d. Residential buildings are placed on gentle and
steep slopes.
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B. Sanitary Sewer Plan (Figure 31)

The proposed sewage treatment plant will be constructed
at the lowest elevation which is located on the Kansas River

along the northwest part of the site.

There are three major sewer mains on the site:

a. Along highway 177, serving the residential areas
located along both sides of the nighway.

b. Along the longest stream, which is the lowest
elevation through the site. It serves the entire
eastern section of the site.

c. Along Ashland Bottom Road, serving the western
section of the site.

i..J.
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C. Storm Sewer Plan (Figure 32)

Surface drainage was utilized wherever possible. This
was accomplished by locating all residential development on
higher elevétions. Collector roads were placed along ridge-
lines wherever possible to reduce the amount of overland
water draining into the streets, thus providing positive
drainage. Curb cuts are utilized wherever possible to allow
overland flow into existing swales and reduce the amount of

subsurface drainage needed.
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CHAPTER IX

PROTOTYPE

A primary form and pattern to be used was selected on the
center of the site (Figure 33 and Figure 34). This prototype
will provide a major design concept exploring housing developed
on steep areas. In Taiwan, there is not enough housing for
the people because of a shortage of land relative to too many
people, so, this prototype will help designers to solve Taiwan's

problem.

A, Description

The apartments are placed on steep and sloping sites to
face the lake and public facilities are placed on the flat

area on the top of the hill. (Figure 35).

B. Planning and Design Considerations

1. Arrangement:

The apartments will be divided into three groups and

be regarded as three small neighborhood units. (See Figure 36)

Public facilities - tennis courts, swimming pool and
baseball field, are the major recreation areas serving

residents in this area. TFor providing more convenience,



137

MEDIAN DENSITY

HIGH DENSITY
(PROTOTYPE) = o -
= s CCHRERCTAL

HIGE DEMIITY

BCHUCL—
SENI-FUELIC

LO4 DENSITY

Figure 33: Locaticn of Prototype



6o
= g
= = L=
1 = ) 05+
o U1 n o Ay ] &
H rm} = arf B = (=3 o)
= g T_ a¥ b IS = <q
M\\J & i O Mt e
o8] T, | =] ¥, 0y,
= N &) ty<h o~ HOoA
= - 3~ o w0 O < = [~
0 O <4 > <D =0 B O pon R W B
B — E+ D B4 D~ [l a O B
(] O ) {x} + = 00 [ O~

aoo’

1=

scale

Boundary of Prototype

Figure 34:



139

LAKE
‘3.: '3
;]
PLANTER 13
# BUTLDINGS 2
STDEWALK =
O
B
£ Ly
PLANTER — BaP -
1 0A2
SIDEWALK  » Z
: ]
e e A o
-t
J g @ el B 3
UNDERQRCUND PARKING %
g
i
fap)
BUFFEK o
-
ety
o
Fiy
ROAD

PUBLIC FACILITY



140

GROUP 1

FACILITY

PUBLIC

GROUP 2

CE

SPA

OPEN

1=300"

-
-

scale

Groups on Prototype

Figure 36:



141
residents in group 1 and group 3 will have their own
swimming pools as recreation centers. Retall stores
are placed in the center of these three unit groups, and

are also close to the public facilities. (See Figure 37)

2. Circulation: {(Figure 38)

- Major road provides major circulation leading out
of this area to highway 177.

- The east of the site is the community center. Cross-
walks are placed between service parking and the com-
munity center,

- Service parking will be used to serve people in three
directions as below: :

1. people going to the community center.
2. guests visiting residents of the apartments.
3. people using the public facilities of this area.

- Underground parking is placed under the apartments
with six entries.

- Escalators are the major feature carrying people to
their apartments. There are joints between the esca-
lators for providing more interest and the joints are
also considered to be the entrance-exit for going
out of the escalators. (Figure 39)

The design concept for the site is adapted from the
Tahara'aHotel on Tahiti Island. The difference is the
transportation syétem carrying the people on the top of
the hill to the bottom of the valley. Elevators are the
means for transporting people to different levels of the
hotel and escalators are provided for this purpose on

the prototype of the site. Figure 40 shows a photograph

of the Taraha'a Hotel.
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TAHARA’A (De luxe) — P.O. Box 1015 — Papeete
Cable address: TAHARAAHQTEL, Phone: 8 1122
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201 air-conditioned rooms overlooking historical Matavai Bay. In Mahina,
6 miles east from Papeete, 9 miles east from airport. Black sand beach,
travel desk, drugstore, beauty parlor, barber shop, restaurant, grill room,
snack bar, cocktail lounge. Swimming po6l, trap shooting, tennis courts.

Tahitian musicians and dance. Dance orchestra.

Figure 40: Photograph of Tahara'a Hotel

If we apply the design of the Tahara'a Hotel to the

study area, the result will be an arrangement similar to

that shown in figure 41.

Comparison of the two alternative arrangements:

Alternative 1
Figure 35

Units Less Units
Open Space More Open Space
Transportation Escalator

(20% - 40% slope)

Vision of Residential Good

Alternative 2
Figure 41

More Units
Less Open Space

Elevator
(over 40% slope)

Fair
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Both alternatives coculd be used in Manhattan, but it
is better to use alternative 2 in Taiwan to catch up with
the population growth. Alternative 1 is to be chosen as
the major arrangement type of apartments gn the site.
The reasons for choosing alternative 1 are 1. To match
with the.density of Manhattan. 2. To provide open space
between the apartments considered to be very important for

human environment.

Design Data for the Prototype

Dwelling units/acre : 17

Total acres : 28

Persons/unit : 3

Total population 1,428 (17 X 28 X 3)
Total units . 476 (17 X 28)
Total service parking ! 140 parking stalls
Total underground parking ; 400 (one story)

800 (two story)

Actual undergroun parking
spaces needed : 720 parking stalls
(1.5 cars/unit X 476 total
units = 720)



148

Typical Apartment Structures
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E. MODEL PRESENTATION FOR THE PROTOTYPE
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Appendix I: Site Situation in Taiwan
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Appendix II. Site Location in Manhattan
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Appendix III. Detailed Geological Description
of Manhattan Site

1. Quaternary System

Pleistocene Series - The Pleistocen Series is represented
in this area by terrace deposits and the Sanborn formation.
These sediments are unconsolidated, non-marine in origin, and
were deposited by wind, streams or manthle creep. The Sanborn
formation formed by the wind occurs on the tops of most of
the interstream areas and along some of the valley sides. The
stream-deposited terrace sediments are present along all of
the major streams and some of their tributaries and are usually
restricted to the stream vally.

1. Terrace Deposits - The Terrace deposits are composed

of materials laid down by present-day streams in earlier
cycles of deposition. These deposits are predominantly
red-brown to dark-gray silt and clay that tend to be sandy
in some areas. Some chert and limestone gravels occur in
the basal part of the deposit. The terrace materials tend
to stand in vertical banks. The thickness of these deposits
average about 10 feet in this area.

2. Sanborn formation - The Sanborn formation occurs on
the crests of interstream areas, along the margins of the
terraces of the larger streams, in the valleys of their
tributaries and also on the limestone benches at various
levels above the streams.

The Sanborn formation consists of materials deposited
by wind, slopewash, streams and through the action of soil
or mentle creep. This formation is predominantly gray-
brown to red-brown silt and clay with some chert and lime-
stone gravels in the basal part. The thickness of the
formation ranges from 2 feet on the crest of the inerstream
areas to some 20 feet in the larger valleys and averages
aout 10 feet.

Permian System = The Permian system consist of, in descend-
ing order, the Guadalupian, the Leonardian and the Wolfcampian
series. Only those rock units of the Wolfcampian series crop
out. The Wolfcampian series is divided into three groups which
are, in descending order, the Chase, Council Grove and Admire.

a.. Chase Group - The Chase group is the uppermost group
of formations in the Wolfcampian series.

Wreford Limestone Formation - The Wreford limestone 1is com-
posed of the schroyer limestone member in the upper part, the



Havensville shale member in the middle, and the Threemile
limestone member in the basal part. The average thickness of
this formation is about 36 feet.

b. Council Grove Group - The Council Grove Group is the
middle group of formations in the Woldcampian series. This
group is composed of the Speiser shale down to the Foraker
limestone.

1. Speiser Shale Formation - Speiser shale outcrops are
invariably associated with those of the Threemile lime-
stone. This shale forms the nearly vertical slope between
the limestone benches formed by the Threemile limestone
above the Funstion limestone below.

The Speiser formation is a silty, calcareous and vari-
colored shale, although in some places the formation is
entirely tan, gray and olive-drab zones. The average
thickness of the Speiser shale is about 16 feet.

2. TFunston Limestone Formation - Outcrops of Funstion
limestone are associated with those of the Speiser shale
and forms a hillside bench just below the prominent terrace
formed by the Threemile limestone bench.

The Funston limestone is generally soft, massive,
argillaceous and weathers blocky to porous. The lime-
stone is gray to light gray and weathers tan-gray. The
average thickness of the formation is about 9 feet.

3. Blue Rapids Shale Formation - Although the outcrops of
the Blue Rapids shale tend to be associated with those of
the Speiser shale and Funston limestone, it is found to
crop out on top of some of the lower interstream areas.

The Blue Rapids shale is a silty, calsareous and thin-
bedded shale that is light gray to gray-brown to tan with
a vari-colnred =zone at the base. The average thickness
of the shale is about 25 feet.

4. Crouse Limestone Formation - Cutcrops of the Crouse
limestone are generally associated with those of the Blue
Rapids shale. The upper unit of the Crouse limestone forms
a broad, flat, hillside bench.

The Crouse formation consists of two limestones, the
upper being very thin-bedded, platy limestones with numer-
ous thin shale partings, whereas the lower limestone 1is
massive. The limestone in general is hard, dense, weathers
blocky to platy, and is gray to brown and weathers tan-gray.
The average thickness of the Crouse limestone is about 16
feet.
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5. Easly Creek Shale Formation - The Easly Creek shale is
almost invariably associated with the Crouse limestone but
does c¢rop out with the Bader limestone on some of the
lower valley slopes.

The Easly Creek formation is predominantly a silty,
calcareous shale that is tan to gray in the upper part
while the middle is gray-green to gray and maroon at the
base. The shale is thin-bedded to blocky. A thick, hard,
massive, tan-gray limestone occurs in the upper part of
the Easly Creek formation. The average thickness is about
20 feet.

6. Bader Limestone Formation - The Bader limestone is com-
posed of the Middleburg limestone member in the upper part,
the Hooser shale member in the middle, and the Eiss lime-
stone member in the lower part. The average thickness of
this formation is about 22 feet.

7. Stearn Shale Formation - The Stearns shale crops out
generally on the valley slopes of the interstream areas.
It is generally associated with the cottonwood limestone
below.

The Stearns formation is mostly a silty, clacareous,
gray to olive-drab shale that weathers light gray to tan.
It is thin-bedded to blocky and thin beds of shaly lime-
stone occur in the middle part. The Stearns shale is un-
fossiliferous and its average thickness is about 15 feet.

8. Beattie Limestone Formation - The Beattie limestone 1is
composed of the Morrill limestone member in the upper part,
the Florena shale member in the middle, and Cottonwood
limestone member in the lower part. The average thickness
of the formation is about 15 feet.

9. Eskridge Shale Formation - The Eskridge shale crops

out beneath the Cottonwood limestone in some places but

also crops out on valley slopes above the Neva limestone
where the Cottonwood limestone is absent.

The Eskridge formation is predominantly a calcareous
shale, silty in some zones and clayey in others, and vari-
colored. The upper part is tan, gray and green with maroon,
purple, green and tan-gray 2zones constituting the lower
three-fourths of the formation. There is a persistant.,
thin bed of hard, massive, argillaceous and tan limestone
in the upper part of the formation. The average thickness
is about 35 feet.

10. Grenola Limestone Formation - The Grenola limestone
is composed of the Neva limesone member in the upper part,
the Salem point shale member in the middle, and the Burr
limestone member in the lower part. The average thickness
of the formation is about 33 feet.
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11. Roca Shale Formation - The Roca shale tends to crop
out on the lower valley slopes. It is sometimes associated
with the Burr limestone.

The Roca shale formation is a silty and clayey, cal-
careous and vari-colored shale. A persistant bed of thin,
hard limestone occurs near the top. The Roca shale is the
lowermost of the vari-colored Permian shales. Its average
thickness 1s about 15 feet.

12. Red Eagle Limestone Formation - The Red Eagle lime-
stone is composed of the Howe limestone member in the up-
per part, the Bennet shale member in the middle, and the
Glenrock limestone in the lower part. The average thick-
ness of the formation is about 11 feet.

13. Johnson Shale Formation - The Johnson shale is asso-
ciated with the Foraker limesone helow.

The Johnson formation is a thick, silty, clacareous,
gray-green to olive drab shale that contains numerous
this calcarous lenses and limestones. It is thin-bedded
to blocky and unfossillferous. The average thickness of
the formation is about 25 feet.

14. Forker Limestone Formation - The Forker limestone is
composed of the long Creek limestone member in the upper
part, the Hughes, Creek shale member in the middle, and
Americus limestone member in the lower part. The average
thickness of the Foraker formation is about 45 feet.

Source: M.A. Gassaway, '""Surface Expression of the Nemaha
Anticline in South-east Riley County, Kansas, 1959.
pp. 14-31.
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Appendix V:

Housing Type in Manhattan,
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Kansas (19260 and 1970)

1960
Owner

1
2 or more
Trailer

Total

1980

Owner

1, attached

1, detached
2

3 and 4

3 Oor more

Mobile Home or
Trailer

Total

2,660
783
184

3,627

17
3,357
495
176
99

335

4,479

1970

1960

Renter

1
2
3 and 4
5 to 9
10 or more

Total

1970
Renter

1, attached

1, detached
2

3 and 4

5 to 9

10 to 19

20 to 48

30 or more

Mobile Home or
Trailer

Total

Vacant for Rent

1
2 to 4
5 to 9
10 or more
Trailer

Total

143
61
34
20
28

286

1,067
863
817
328
159

929

31
928
963
732
670
361

98

82

4,828

Total Year round units for 1970 in Manhattan - 2,783

Source:

1970 Census of Housing
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Net Housing Demand, Manhattan, Manhattan Urban

Area and Riley County (1967 - 2000) in Units

Source of Demand Manhattan Manhattan Riley County
Urban Area (Total in County)
New Housholds 24,000 - 15,800? 6,800
5,000
New K.S.U. Students 21,000 - 2,500 3,000
(Living in Private 2,500
Housing)
Vacancy Factor 2100 - 200 200 200
) 1
Total 5,100 - 3,500 10,000
7,700
Source: 1. Oblinger-Smith, Planning Consultants, 1968.

2. The actual location of new construction, within

the city or without,

is 1o a degree a matter of

policy - particularly in the case of student

housing,

likely possibilities.

Note:

This table refers to a net housing demand.

The range shown here illustrates

The

figures do not include new units needed to replace
existing units which may be destroyed or demolished
through natural causes or through redevelopment

programs.
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Net Housing Demand by Type, ianhattan Urban Area.

(1967 - 2000)

Type of Units No. of Units Projected
Single~Family 8,300 X 75% 6,375
Apartments 8,500 X 25% 2,125
Total 8,500 X 100% 8,500

Source: Oblinger-Smith, Planning Consultants, 1958.
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The level sites in Taiwan are used up and Taiwan Planners
are thinking about developing housing on steep sloping sites
to keep up with population growth. Developing a neighborhood
unit, on a steep, sloping site in Manhattan, Kansas, is to
be used as an example which we can apply to sites in Taiwan

or any other site with similar conditions.

This study involves the preparation of a general develop-
ment plan for a neighborhood unit which is conceived as a
multi-purpose neighborhood of housing, employment, and service
for about 8,000 to 15,000 people on a 1,215 acre site south

east of Manhattan, Kansas.

This study scope is:

1. Concept of site planning

2. Concept of a neighborhood unit
3. The site

4. The plannineg of the site

5. The planning concept

6. Design considerations

7. The general development plan

8. Prototype

Through the site blanning process, one can arrive at a
planning and design concept. After a concept is established,
a general development scheme for this site will be prepared

to fulfill the program.



The purpose of this study is:

1. To acquaint people who are not familiar with the
concept and procedure of site planning.

2. To furnish a method for those who are interested in
or working on site planning and design develcopment.

3. To show how site planning is applicable to sites in
Taiwan and provide the products of this study to
Taiwan Planners for consideration as a guide to
further development in Taiwan, recognizing that den-

sities may need to be higher in Taiwan.

The object is to set up a process for site planning of a
neighborhood unit with this knowledge which would best serve

the needs of City Planners in Taiwan.

The results will serve as a starting place for considering
what comprises can be made so that the majority of the people
using the area will have a valuable experience. Hopefully,
this study can serve as an educational tool for examing the

complexity of human land use in a small and valuable area.



