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Section 11: SITE PLANNING 

INTRODUCTION 

Because many installation planners are trained in design professions, site planning is a familiar and enjoyable part of their jobs, a chance to demonstrate real creativity and imagination.  However, keep in mind that site planning is necessary only when we choose the final planning alternative after others have been exhausted - new construction and, in some cases, renovation.  

Because site planning is so enjoyable, it is tempting to spend a lot of time on it; time that should be spent on broader, more difficult planning issues such as: improving space utilization, encroachments and regional planning conflicts, utilities privatization, and major stationing actions.

Nevertheless, this section is included in the workbook to provide general knowledge of site planning because real property master planning personnel:

· Prepare the MILCON and other construction programs.  Approved sites and conceptual site plans prepared by planners are a basic requirement for project programming.

· Need to ensure the high standards set by master plans are fully interpreted by site planners, designers (and cost cutters).  Without attention to details, the best intentions of a master plan can be lost.

· Are the proponents of the Installation Design Guide (IDG).  Excellent site planning standards need to be established in the IDG.   The attractive facilities called for in an IDG need to be placed on equally attractive and functional sites.

Exceptional facilities don't just happen; they are a result of planning and design decisions that consider the functional, esthetic, environmental and many other physical and human-factor aspects of facility development.  

For an installation to encourage this type of development, all projects, whether new construction, renovation, or conversion, should conform to a well-conceived Installation Design Guide (IDG) and be based on a well-researched and thought‑out site plan. 

SITE PLANNING

In his book, Site Planning, Kevin Lynch describes site planning as "... the organization of the physical environment to accommodate human behavior. It deals with the qualities and locations of structures, land, activities, and living things." It links architecture, engineering, environmental science, landscape architecture, and city planning.

The impacts and benefits of a good site can include:

· Biological (ecologically sound, environmentally enhancing) 

· Social (proximity, coordination, cooperation, quality-of-life)

· Psychological (improving attitudes) 

· Financial - it not only has the potential to save money in initial development costs (effective use of existing forms, forces and features), but can save even more in reduced operational and renovation costs (eliminating inefficiencies) over the long term. 

· Sustainable Development - a site configuration usually outlives the original activity for which it was developed.  Therefore, a good site location and a flexible, adaptable plan are positive legacies to future generations. 

Although pleasant, functional site development may seem to occur naturally, it is not a result of natural growth. It always involves choices, however skillful or careless, enlightened or uninformed. Far too often, when the choices are uninformed, careless, or strictly least-first-cost-driven, the result is a facility that functions poorly, is not esthetically pleasing, and ignores its environmental setting.

THE PROCESS

Ideally, site planning is an organized process to be accomplished with sensitivity for the site, the user, and the created environment.  Exactly like the analogy used to describe the real property master planning process, site planning is iterative; like the process a tailor uses to hand-make a garment: measure, cut, fit, go back and alter, fit again, alter some more, and so forth.  

Knowledge gained during the site planning process may necessitate starting over any number of times.  Metaphorically, the process requires a large “recycle bin” for the discard of many trial schemes.  Even after a site is occupied, living with a design often points out the need for change.  Employment of experienced and skilled site planners reduces the risk of this happening.

Keeping the iterative nature of the process in mind, the following generic steps, cross-referenced to those followed in a real property master planning office, outline the basic process:

	Generic Steps (terms used in private practice):
	Real Property Master Planning Steps:

	(1) Define the problem. 
	Coordinate with prospective occupants to refine and verify requirements shown in the RPMP in order to program the facility. Re-visit the site.

	(2) Develop the program.
	Begin developing the Project Database.  Ask user for justification information. Re-visit site.

	(3) Analyze site and user. 
	Continue to coordinate with prospective occupants to develop detailed functional requirements.  Make visit & analysis of site w/ prospective users, grounds, environmental and utilities personnel.

	(4) Develop schematic design and preliminary cost estimate.
	Prepare Short-Range Component project-specific graphics and DD Form 1391 with supplementary data.  This should end ‘hands-on’ work by the planning office.

	AT THIS POINT, PLANNING STAFF “LETS GO” OF SITE PLAN & DESIGN BEGINS.


Define the Problem

The first in site planning is to accurately define the problem.  In the real property master planning business, if the RPMP has been fully researched and documented through the CIS stage, land use zones will exist.  Sites for proposed facilities will be MACOM-approved, and “footprints” of future facilities will appear on the Future Development Site Plan.  The “footprints” will be of sufficient area to support what is planned, plus additional area to accommodate unforeseen future expansion (a phenomena that seems to occur with regular frequency in the Army).

Furthermore, the Installation Design Guide (IDG) will have established the architectural theme to be used for the future facilities, perhaps differentiated by visual zones.  Standards will exist for site improvements and site furnishings. 

Therefore, the general questions about the design parameters to be observed, the sites and the prospective occupants will have been answered at least in preliminary, reconnaissance fashion.  

Once a particular future facility moves into the Short-Range planning horizon, these data must be verified, updated and refined by coordination with the prospective occupants.  This is the baseline for the Project Database (project file) described in the Short-Range Component section of this workbook.  If this were done in the private sector, it would be called a problem statement or scope.  Information may include:

	· Who will be using the site? Whom to contact for more information?
	· What will be its use?

	· What must it be near?
	· What should it be isolated from?

	· Why is the facility needed? (See  AR 415-15)
	· When will it be constructed?

	· Is demolition, site clearing required? How much, how and where?

· Has the Site Categorization been conducted to certify it Environmentally Clean?

·  Will anyone have to be relocated to accommodate construction or renovation?

· Are there any health and safety impacts?  Special zones required around facility?

· Are special reviews required?
	· What are potential environmental problems, impacts?

· Are standard designs available or has a similar facility been constructed on this installation or elsewhere within the last three years?

· Is there an area for the contractor to set up operations?  Haul routes?


Develop the Program

For military projects, the program is generally defined during development of the Long Range Component (LRC), specifically the TAB and in the CIS.  Solutions are proposed during the analysis of alternatives. The resulting CIS lists what types of projects are needed, new construction, renovation, conversion, etc. Project facility requirements and costs are developed more fully in the Short‑Range Component.  They are further refined as the individual project is programmed and progresses through the various stages of design.  Obviously, every phase of program development must be done hand-in-hand with the prospective facility occupant.

Analyze Site and User


Analysis of the site begins with a review of existing information about the location and the intended occupants of the proposed facility to include:

	· VISIT SITE W/ FUTURE OCCUPANTS
	· Occupants’ TOE or TDA

	· Environmental Overlay Map/Plan 

· Land Use Plan

· Utility Maps 

· Installation Design Guide 

· Transportation Maps 

· Future Development Site Plan 

· Archeological & Historical Data 
	· Occupants’ ASIP population 

· Functional Operations (in detail)

· Special Requirements, Clearances, Safety Issues, Health and Welfare Issues, etc.

· Occupants’ mission statements 

· Occupants’ and Command Group preferences


The results of the analysis should be graphically summarized in a neat format, such as a marked up map, photos, video, enough information to portray the fundamental character of the site and how it is likely to sustain the proposed development. This phase of the study should end with a summary of site assets and liabilities.  Some of the physical elements to be looked for and noted are as follows:

Checklist of Physical Factors for Site Analysis

Natural Environment


Manmade environment

* Geology and Soil



* Structures

* Topography




* Utilities

* Water and Drainage


* Circulation

* Climate




* Cultural


* Ecology




* Economic


* Prevailing Wind



* Historical/Archeological

* Solar Incidence



* Site Certification (Envir. Clean)

Regulations




Esthetics

* DOD criteria and regulations

* Character of site

* Local zoning and land use


* Applicable guidelines

* Political jurisdictions



* Overall on and off-site quality
Figure 11‑1 is an example of a typical site analysis depicting existing and proposed facilities, utility systems, vegetation, traffic circulation, and drainage patterns.
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Figure 11-1. Site Analysis
Occupants' Needs

In addition to analyzing the site, the planner needs to know the occupants’ organizational and function structure, and how the site will be used—mission comes first.  The ability to predict or anticipate how a user will use and function on the developed site or facility is a critical skill.  For example, knowing present operations is a fine first step, but there are improvements, greater efficiencies that can be realized by looking beyond the way things are done now. 

Observing and talking with people who will use and must access the proposed site is a good method of gaining the insight necessary to design for them.  For example, find out how the driver of the refuse truck will access the site, unload the on-site refuse containers, and exit.  How will visitors recognize and enter the location and can they find convenient parking?  Is there an Anti-terrorism/Force Protection requirement?  One graphic method used to record this information is an affinity relationship diagram, sometimes referred to as a “bubble diagram”.  Figure 11-2 illustrates such a graphic for a fairly straightforward recreational facility.

Because of the Army Standard Design Program, chances are there are criteria on requirements for some of the more common facility types.  Some of the criteria documents include affinity relationship diagrams.

Correlation of Data

After collecting relevant data, the site should be conceptually organized into zones of consistent structure, character, or, conversely, problems.  Identify key points, areas best left undeveloped, and areas where development is possible.  For example, where are utility and road connection points?  Where are outstanding natural features?  Are there any outstanding views from the site or into the site? Is there any nearby activity that needs to be screened off?  

Note ongoing changes and those likely to occur without intervention ‑ the dynamic aspects of the site.  For example, will other development eventually affect the view into or from a facility? Will traffic patterns change?  Identify current and possible circulation linkages and patterns of movement to be preserved. Can the advisable “See—Arrive—Park” sequence be implemented?  Is there room to provide true circulation about the site?  (Circulation implies “circuit”, i.e., one way in, access around and through, and an alternate way out.)  Summarize significant problems and potentials, including a summary of the key positive and negative impacts.

Once the site and users are analyzed, a detailed program (conceptual scheme) can be worked out. The users' needs and objectives can be identified. Schematically, the site planner can begin to organize the actions that will take place on the site, by whom, for what purpose, and where.  This can be done graphically, by embellishing the “bubble diagram”, or it could take the form of a grouped set of lists of like-activities, along with by what each activity needs to support it.  This yields the required character and equipment for each “bubble” or activity node and specifies how physical form should connect with action and purpose.

One of the older adages of contemporary design is that "form ‑ follows - function."  At this point, however, the site planner is not concerned with dimensioned shapes or exact sizes.  Concerns should be intensity and timing of use, desirable connections between activity nodes and how the management and service support of the facility will occur. The resulting schematic should express environmental, management, servicing, and behavioral considerations as one linked whole and how that whole will be organized. 
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Develop Schematic Design 

This is the stage at which hard form, or dimensioned conceptual design begins. Combining the functional requirements of the site with the principles of design consists of imagining patterns of activity, circulation, and physical form, as they will occur in some specific place.  For example, how big is a parking space?  How wide are the aisles in the parking area?  What are the turning radii of trucks that will access the site?  

The Facility Planning System (FPS) can be a big help at this stage. Schematic site layouts can be called up for many of the Army-wide facility types. They are in no way final designs and do not relate to your specific site.  But they can show you critical dimensions, orientation, and functional relationships.

The actual pre-concept site design is expressed in free‑hand sketches, plans, diagrams, sections, and, occasionally, three‑dimensional models.   Again, re-starts are always necessary and a large waste basked is in order.  New ideas come up, the scheme may be redefined. After working through several alternatives with the prospective occupant closely involved, the planner arrives at a schematic plan.
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In Army real property master planning terms, this is the Enhanced Future Development Site Plan.  It is part of the Short-Range Component, and is used to prepare the project-programming documents and budgetary cost estimate. 

Figure 9-3. Schematic Design
Letting Go--Letting Designers Do Their Work

After this is done, the planning staff normally steps aside from “hands on” site planning work.  However, the planning office normally stays involved with a project, reviewing the various design stages to be sure that the RPMP, specifically the Installation Design Guide (IDG) and the user’s requirements are never forgotten.  

For planners trained in the design professions, it is difficult to “turn loose of” a project at this point.  The temptation is to remain involved, spend more time on it, make more sketches, offer more advice, etc.  But when this occurs, it is at the expense of dealing with the broader planning issues affecting the whole installation.  It can also hamper or confuse the creative work being executed by the project designers.

It is also very important to realize that the actual pre-concept, concept and final design of a facility by the Corps of Engineers District or other design agent, will almost certainly differ from the Enhanced Future Development Site Plan that was prepared by the planning office.  It may differ significantly so long as the RPMP and users’ functional requirements are supported.  

This change from the Enhanced Future Development Site Plan is the natural result of the design process as it evolves and refines itself. 

Develop Detailed Design and Cost Estimate – By the Design Agent

Then the project is programmed (see the Short-Range Component section of this workbook).  Once the programming action moves through the initial review stages,  the design agent (most often the Corps of Engineers district) begins pre-concept and concept design activities.  The planning office is usually asked to participate in design reviews, in-office or “on-board” meetings, as the liaison between the installation and the design agent.  If so invited, make sure that representatives from the prospective occupants, operations and maintenance, and perhaps the environmental office participate as well.  For major projects, the concept design must be ready in time for congressional review.  

Final design proceeds after the concept is accepted and Congress or other appropriate authority approves the project scope (function, size, and cost). Any detailed tests, such as soil type or wind effect, are made and analyses prepared. A detailed and accurate estimate of construction and maintenance costs is formulated and the construction schedule adjusted to fit the plan.  The Value Engineering process is implemented during development of final design.  Cost-saving considerations could possibly alter the design and, in rare cases, even the site location. 

Detailed development of the plan involves more exact cost estimates and final approval by the appropriate authority the MACOM, the installation, and the prospective occupants. The developed plan should be an accurate site plan showing the location of all buildings, roads, walks and paved surfaces, the planted areas by type of plant, the existing and proposed contours, the location and capacity of utilities, and the location and nature of site details. With the plans, there should be sections, studies of detailed areas, typical views, and outline specifications adequate to serve as a basis for construction.

A variation of this process occurs when a project is designated as Design-Build      (D-B).  On such projects, a team of design professionals may be involved in preparing initial design criteria issued as part of a document called a Request for Proposals (RFP).  The contractor must adhere to these criteria as design proceeds.  In some cases, the design team is not involved in developing the RFP, but in all cases reviews the contractor’s design as the project proceeds.

Prepare Contract Documents – By the Design Agent

Once the detailed plan is approved, the design agent prepares the contract documents upon which bids may be based. In actual practice, the site plan is part of the overall facility design package prepared by an Architect‑Engineer firm under contract to the Corps of Engineers district.  These contain a precise layout of roads, walks, structures, and utilities, a complete grading plan with cut and fill computations and spot elevations for major features, road and utility profiles, a planting plan, and plans and sections of site details and site furniture. A complete set of specifications is also included, along with a work statement and bidding procedures, normally administered by the Corps of Engineers district or other design agent.  

Execute Plan (Construction – By the Constructing Agent)

In the case of major construction, the Corps of Engineers district is the design and construction agent.  Normally, the last step taken by the design organization within the district is to ensure construction on the ground is in compliance with the contract documents. This also allows an opportunity to make detailed adjustments or improvements if the need arises. 

At the installation, the planning office often stays involved in its role as liaison between the district and the prospective occupants.  In this role, the planning staff visits the construction site along with the occupants’ representatives to be sure the finished product meets with requirements and to negotiate any changes that cannot be avoided with the Corps of Engineers district.

It should be remembered, however, that most changes at this stage are costly, time consuming, and must be adjudicated by a corporate group made up of the MACOM and Corps of Engineers management structure.  In summary, if the construction plans have been based on all the foregoing discussion and thorough knowledge of construction procedure and technology very few modifications should be needed. 

Notes on Cost Management Tradeoffs 

Often as a project moves through the review and approval process, budgetary cuts become necessary.  It’s easier to cut site improvements, good signs, demolition of unsightly nearby buildings, landscaping and site furnishings than it is to eliminate increments of the primary facility.  Fight this.  

In the past, this response to cost cuts caused the Army to build too many high quality buildings devoid of adequate walks, landscaping, parking, outdoor lighting and other site features.  The result is attractive buildings surrounded by barren sites, often with unattractive, deteriorating temporary buildings located right next door. 

Put portions of primary facilities “on the block” when cost cuts are demanded.   Hold on to the site improvements and features.  Primary facilities can be reprogrammed in the future, but once cut out of a project, site amenities are almost impossible to obtain.  

This approach is not free from professional and philosophical conflict. Using the IDG as a criterion, secure the strong backing of the installation command group and hold firm.  Result:  the installation receives the highest quality facilities obtainable within budget, even if primary facility scopes are temporarily reduced.
Occupy and Manage—By the Constructing Agent, the DPW, and User

The Corps of Engineers and the Army chain of command have established very definitive procedures for evaluation and turnover of facilities for what is called beneficial occupancy.  Further, there is a set process established by the Corps of Engineers for post-occupancy inspections some time after the facility is occupied.  In addition to architectural and engineering evaluations, the occupant has a chance to show how well the facility supports its intended function, and where it could do better.  A database of observations, deficiencies, and lessons-learned is established for use on future designs.  Any serious faults with the facility are corrected.

PLANNING SITING APPROVAL

General

Site approval means that a project's location conforms to land planning principles and the RPMP of the installation.  Approval means that special siting criteria (such as health, safety or environmental standards) have been considered.  Any technical approvals or exceptions to policy have been or will be properly authorized.  One example is the DoD Explosives Safety Board approval required for all projects dealing with munitions or explosives handling, storage, or use.

Projects Requiring Site Approval

All proposed projects categorized below must be sited on the installation RPMP, approved by the installation RPPB and by IMA regardless of the type of funding or project size.  Project categories include:

· New, permanent, semi-permanent, temporary, or relocatable facilities. 

· Additions to existing facilities.

· Replacement of a facility at the same location with a new facility of a different use.

· Siting that requires changes in RPPB/IMA-approved land use.

A cautionary note: the planning staff needs to keep track of facilities proposed for funding by the Army and Air Force Exchange Service (AAFES), Nonappropriated Fund (NAF), private capital such as banks and credit unions, and donations.  

These kinds of projects can inadvertently elude normal procedures because their managers don’t always understand RPMP procedures.  They also have the ability to execute design and construction much faster than congressionally funded projects.  If you don’t watch these projects, construction can start before you even know it

Technical Review Requirements

There is a vast array of additional technical review requirements established for a variety of project types. These special site approvals must normally be obtained before submission for IMA approval. (The Short-Range Component section of this work contains guidance for project development and references these approvals.)

A few examples include project sitings involving ammunition and explosive safety (AR 385‑60, Coordination with Department of Defense Explosives Safety Board), outdoor live fire ranges (AR 385‑63, Policies and Procedures for Firing Ammunition for Training, Target Practice and Combat).  

If radiation safety is involved, projects must be submitted for technical review and approval in accordance with (TM 9‑1300‑206, Ammunition and Explosives Standards).  

Range and training land proposals must be reviewed by the Range and Training Land Program (RTLP) Mandatory Center, Huntsville Center, U.S. Army Corps of Engineers.  Proposals must be included as part of the installation RTLP Range Development Plans (RDP).  Information on this procedure is available from the Huntsville Center Web Site. 

Aviation facilities require technical review (see TM 5‑803‑4, Planning of Army Aviation Facilities, and Chapter 7 of the MPI).

And there are many more.

Site Approval Request Procedures

Before 1993, site approval actions could take months or more than a year because a small group at HQUSACE reviewed and approved all sites for HQDA.  Now approval authority is delegated to IMA and can happen more quickly.  Procedures may vary.  

Usually, a site approval request includes annotated Future Development Site Plans, justification for selection of the site, and an environmental evaluation. Site approvals must be obtained before project design begins. Major construction projects without proper site approval are held up until IMA siting approval is obtained. 

Site Approval Invalidation

IMA determines if a change in a proposed project location qualifies as a re-siting.  Usually, if re-siting occurs, a new site approval action is needed.  The same invalidation criterion applies to projects that are relocated after having been approved by health, safety, aviation, and other technical experts.  

Land Use Change Request

A land use change is a reconfiguration of approved installation land use zones.  If a land use plan has been well conceived, this sort of major adjustment doesn’t happen too often.  Such a change requires an IMA-approved amendment to the installation RPMP.  A land use change request is processed in a similar manner as a site approval request.  However, RPMP environmental documentation needs to be revised as required.

SUMMARY

Site planning is an enjoyable activity but can easily take time away from broader, more difficult, less pleasant planning issues that confront and affect the entire installation.  Nevertheless, planners are responsible for site selection and project development.  Additionally, they often stay involved with a project through design and construction even past the time a using organization occupies it.  Therefore, planners need to know something about site planning.

Two cardinal site selection and site planning rules for planners are:

· A site must conform to the land use plan, prospective occupants’ requirements, the environmental overlay, and respect other invisible boundaries such as rights-of-way, flood plains, noise contours and various health and safety zones.

· VISIT AND WALK OVER ALL PROSPECTIVE SITES.


Knowledge of site planning is also important because installation planners are responsible for the Installation Design Guide (IDG), securing strong command group backing for enforcement of standards, and advising if its standards are being observed.

Planners need to understand and participate in the site planning aspects of project designs, even beyond site planning, because the best intentions of the RPMP and IDG can get lost if unknowingly or poorly designed, executed, or excessively cost-managed.  The detailed principles of site planning are presented in this section to give planners this understanding.

When cost-reductions are proposed or become necessary for a project, secure command backing and take the position that reductions cannot involve the elimination of site features and improvements.  Instead, cuts should be made to elements of the primary facility.  This position may involve “swimming upstream” against institutional pressure for a while, but the results are worth it.  

Site planning knowledge and staying involved in a project means that it stands the best possible chance of becoming an excellent facility.  It will include attractive interior and exterior features working together to support the occupants’ needs and improve quality-of-life.  An excellent facility on an excellent site will minimize environmental impact, perhaps even enhancing environmental quality.
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 And, by adhering to the tenets of good planning and design, the completed facility will embody the best intentions of the Sustainable Development concept.  As intended by this concept, the facility will be “a boon to the present users and a legacy to future generations.”

	


COMPENDIUM OF SITE PLANNING AND DESIGN PRINCIPLES

This section is offered as a single-source reference of site planning principals and suggestions for use in the RPMP, site planning and design processes.  It is intended to help in the preparation of Future Development Site Plans, Installation Design Guides (IDGs), project-specific Enhanced Future Site Development Site Plans.  It explains some of the more esoteric site planning and design terms.  Therefore, it will help answer the question that sometimes arises during design review meetings, “What is that architect talking about?” 

Installation Design Guide (IDG)

IDGs establish specific interior and exterior design standards for an installation.  Sometimes standards are differentiated for various architectural zones.  (See the Installation Design Guide section of this workbook.)  Remember that successful implementation and enforcement of an IDG requires not only sound standards, but also strong backing by the installation command group. The principles presented in the following pages should be considered when developing or updating an IDG.

Sustainable Development

Keep the concept of Sustainable Development in the forefront of site planning and design work.  Because it is so important, the concept, stated in the Overview section of this course, is restated here: To be sustainable is to function in a manner that can be perpetuated, continued, or maintained. Sustainability is a concept that recognizes human civilization as an integral part of the natural world. It also recognizes that nature must be preserved and perpetuated if the human community is to sustain itself indefinitely. By subscribing to the fundamental concepts of sustainability and applying them to every aspect of human existence, improvements can be made to the current environment that will ensure a life-giving and healthful world for future generations.”

Site Planning and Organization Considerations

Accessibility

Uniform Federal Accessibility Standards (UFAS), Federal Standard 795 and Americans with Disabilities Act (ADA) Accessibility Guidelines (see AR 415‑15, Appendix K‑19), requires all newly constructed or renovated federal facilities to be readily accessible and usable by persons with mobility, sensory, or cognitive impairments. This includes accessibility to: parking areas, routes to and from the facility, entrances, bathrooms, water fountains, public and common use areas, telephones, signs, and goods and services.

Although the UFAS and ADA are intended to provide the widest possible access for the disabled, there are some allowable exceptions.  These may include facilities restricted to able‑bodied military personnel such as barracks, tactical equipment maintenance shops, firing ranges, and various operational facilities.  

Having said that, a caution is in order.  Historical evidence from almost any Army installation proves that facilities constructed for one purpose are often converted to another at some time during its lifespan.  The concept of a Sustainable Development legacy demands this phenomenon be taken into account. Therefore, it is recommended that accessibility standards be observed in almost every case, as opposed to seeking exceptions.

Site Design

Adapt structures to natural site conditions.  A cardinal rule of good physical design is that buildings and structures relate harmoniously to the surrounding landscape character and climatic conditions.[image: image6.wmf]
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Preserve, enhance, and use to advantage natural site features such as trees and other vegetation, terrain and topographic features, scenic views and vistas.

Locate facilities that have expansive layouts and extensive parking on relatively flat terrain (6% or less), use moderately sloping (6%‑15%) areas for residential or other less expansive building types, and avoid development in steeper areas (greater than 15% slope). (See Figure 11‑4.)

Avoid development in natural drainage-ways and flood plains (use them for buffers and outdoor recreation). (See Figure 11-5)

Provide a reasonable balance of cut and fill. 

Provide adequate continuous slopes for all parts of the site not occupied by buildings. Slopes should be graded toward the street or natural drains.
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In cool regions, design and site buildings primarily for winter heat conservation by maximizing the warming effect of the sun and minimizing the impact of winter winds. (See Figure 11‑6.)
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Utilize south and southeastern slopes.
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Orient pedestrian areas to the south of buildings.

Create protected "sun pockets" for exterior pedestrian areas.

Locate buildings on the leeward side of hills.

Use evergreens, earth mounds, and walls for windscreens.

Minimize windows on exposed north‑facing walls.

Minimize the extent of a building's exterior surface.

In temperate regions, design and site buildings to balance the effects of seasonal variations, promoting winter warming and summer cooling. (See Figure 11‑7.)

Use deciduous trees on east and west sides of buildings to allow penetration of warming sunshine in winter and provide shade in the summer.

Use medium colors to balance need for summer heat reflection and winter heat absorp​tion.

Use windscreens of evergreens, earth berms, fences, walls, etc., to protect buildings and exterior pedestrian areas from winter winds.

In hot, arid regions, design to minimize building heat gain by solar radiation, while maximizing shade and encouraging humidity in outdoor spaces.

Utilize densely arranged and shaded building layouts, compact building shapes, shaded walks, and courtyards.

Minimize paved surfaces that hold heat and produce glare; maximize planted ground covers to promote humidity and reduce glare.

Use light colors to reflect heat and dark colors under overhangs to reduce solar reflection.

Shelter windows from direct sun with overhangs, awnings, and plants; avoid east and west facing windows.

Use water features to provide humidity and the cooling effect of water evaporation.

Use dense overhead planting to provide shade, slow evaporation, and hold humidity.

In hot humid regions, design primarily to minimize heat gain by solar radiation while promoting movement of air and cross ventilation.

Maximize shade.

Use window shades that reduce solar radiation but encourage airflow.

Use roof overhangs, plantings, and trellises to control glare and heat. Minimize east and west facing windows.

Use light colors on surfaces exposed to sun.

Shade walkways with trees, canopies, or arcades.
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Arrange buildings and structures with room to promote air movement.
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Orient streets, buildings, and vegetation to maximize 
cooling breezes.

Select sites near the crest of hills or on the windward side of ridges to maximize wind flow.

Use high branching vegetation to provide shade but allow passage of cooling breezes near ground level; avoid low vegetation that blocks air movement into and around buildings. (See Figure 11‑8.)

Inter-relate buildings-in-groups.  Buildings located in groups should have strong visual and functional relationships.  Design of buildings or structures that are to become part of a group should be based on an overall site concept, with adequate provisions for future flexibility and expansion.

Overall Site Development Concept

Establish an overall site concept within which individual structures can be compatibly integrated and coordinated with other structures and associated site development.

Inventory existing site conditions, land suitability, buildings, parking, circulation, utilities, and open space systems and climate.

Formulate a development program that includes building space requirements; access requirements for pedestrians, vehicular, and service traffic; parking requirements; adjacency requirements with other buildings; and utility service requirements.

Coordinate circulation and parking for the entire building group.

Coordinate the open space network of the building group with the overall open space system of the installation.

Formulate the general location, massing, and orientation of new buildings in response to their program requirements and desired relationship to other buildings, site circulation system, parking, open space, natural site features, and climate

Functional Design
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The major functional elements to be considered when designing and siting most buildings are keyed to Figure 11-9 as follows: (1) Building Structure, (2) Parking, (3) Entrances, (4) Service, (5) Security, (6) Circulation, (7) Adjacent Land Use (Site Edges), and (8) Expansion Capability.  The true test is an affirmative answer to questions such as, are occupants operations fully supported/enhanced?  Is workflow optimal?  Can visitors find the facility and arrive and leave smoothly, etc.?  The overall objectives paramount to the design and implementation of each element include:  
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Building Structure 

Select building sites which take advantage of natural features and which are able to accommodate the other main building functions. Provide adequate setbacks (depending on height and mass) from roads and other related land uses.

Parking 

The actual requirements for parking will depend on building functions as well as Army criteria.  Types of parking should be well organized and sited to avoid being the dominant feature of the site. Pedestrian circulation from parking to buildings must be provided in a safe, convenient manner.

Entrances

Building entrances should be clearly defined, inviting and in scale with whatever use is made of the entrance.  Special treatment for main entrances should be provided. Separation of service, main entry and employee entrances is advisable.

Service Areas

Place service areas away from the main approach to the building where they cannot be seen from the front entry to the building.  Make sure that adequate screening has been provided for all service areas, including dumpsters, transformers and mechanical equipment.  Provide convenient access and clearances in these areas.
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Security 

Anti-terrorism/Force Protection (AT/FP) security is necessary for many existing and proposed structures.  Considering security during the initial planning stages avoids expensive and unsightly future modifications. Use natural barriers whenever possible or a combination of natural and manmade barriers. (See Figure 11-10.)  At the installation, approval and verification of the proposed facility’s security vulnerability status is required.  The  Deputy Chief of Staff for Security DEPSEC, Director of Public Safety, or Military Police, Provost Marshal Office, performs this review.

Circulation

Provide separation of pedestrian and vehicular circulation and a clear overall system that separates visitors, employees and service vehicles.  Do not use main roads for internal site circulation.  Circulation means “circuit”; try to avoid single-axis, one spine traffic corridors.

Adjacent Land Use (Site Edges)

Structures should relate to natural and manmade edges. Provide sufficient space between buildings (depending on scale and function) and roadways, between pedestrians and vehicular traffic, and between contrasting land uses.

Make use of existing vegetation to form edges and strengthen them where needed with additional plant material, grading (earth berms), walls or fencing. Fencing should be used in combination with other elements such as grading and planting.
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Expansion Capability
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Anticipate future expansion needs in the site development concept.  Consider future horizontal expansion. If feasible, consider future vertical expansion to preserve open space and prevent crowding of adjacent buildings. (See Figure 11-11.)
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Consider a cluster development pattern. 
(See Figure 11-12)  

Consider conversion of surface parking lots to multi‑level parking structures when land is scarce, although this is a costly proposition.

Consider abandoning unnecessary streets or modi​fying the road network to make space available for building expansion.

Massing

Massing refers to the overall bulk or volume of space that buildings enclose. The concept is similar to how a child either attractively or unattractively arranges building blocks that vary in height, width and depth.   When massing a new building, the size and proportion of its exterior and elevations should relate compatibly to existing structures.  A large new facility, for example, can be related to existing smaller facilities by dividing its mass into smaller components. (See Figure 11‑13.)
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Form
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Remember the adage, “Form follows function.”  Form refers to a building's basic shape and silhouette. The function of a building and the size and proportion of its elevation and roof are the primary elements of determining form.  Similar forms should be employed to relate new buildings to adjacent structures, as well as contribute to the overall architectural coherence of the installation. (See Figure 11‑14.)
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Open Space

Creation of open spaces between buildings can be used to relate buildings and convey appropriate scale, character, and quality for their intended use.  Open space, too often ignored, needs to be treated as a “mass” of its own and addressed as a carefully dimensioned ingredient of any successful site.  Save existing terrain and vegetation.  If possible, bond contractors against the destruction of major trees and reward preservation.

Enclosure

Use buildings and plantings as elements of enclosure to visually define and contain outdoor space. It is useful in orienting and directing people, in creating a distinct sense of place, or creating a transitional space between the built and natural environment.

Scale
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Use scale or size of an outdoor space as defined by buildings or plantings to reinforce intended use or desired character. Large, symmetrical spaces, for example, tend to be formal and ceremonial in character, while smaller spaces convey a more intimate setting.

Spatial Sequence
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 Modulate outdoor spaces between buildings through variations in their volume and sense of enclosure to provide interest and identifiable hierarchy of spaces within the group. An ordered sequence of outdoor space is helpful in creating a sense of orientation. 

View Framing 

The grouping of buildings can frame views, orient people to building entrances, or accent a key feature. It enhances visual quality as well as providing a sense of orientation. (See Figure 11-16.)
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Circulation and Parking  
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Coordinate circulation systems and parking to relate buildings-in-groups.  Rules of thumb that apply are, “See, then arrive, then park”, and, “a circuit of one way in and another way out” is better than a single spine of traffic both in and out of a site.  Provide a balanced and coordinated circulation system to serve a group of buildings, including walkways, bikeways, automobile, and service traffic.

Provide direct pedestrian connections between buildings, avoiding where possible crossing streets or parking lots.

[image: image35.png]


Locate all loading docks off‑street and out of sight of main roads and building entrances. Employ screening where appropriate.
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Provide convenient and attractive parking by coordinating all parking that serves a group of buildings. Prevent parking from dominating the visual setting of build​ings-in-groups, especially near main roads and entrances ‑ (See Figures 11-17 and 11‑18.)

Site Edges

Provide appropriate and consistent landscape edge planting be​tween off‑street parking and roadways, between pedestrian and vehicular‑oriented areas, between different building groupings or land use areas, and along the perimeter of the installation.  Use plant materials as a transition or edge treatment between compatible adjacent facilities or to channel pedestrians along a walkway. 
(See Figure 11-19.)
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Use a dense evergreen buffer area or planted earth berm for site edges where visual screening is needed between incompatible facilities or between parking areas and a building or street. (See Figure 11‑20.)
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Earth berms and evergreen plantings may also be used for acoustical buffering and wind screening.

Fencing and walls should be used only when space or security does not permit landscape screening.

Building Considerations

Climate

As discussed under site design, buildings should be designed for the climate in which they are placed, including form, fenestration, orientation, etc.  It is important to realize that Army Standard Designs allow and encourage this practice.
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Fenestration
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Building facades in terms of window and door openings and related detail are defined as architectural fenestration. Design elements that can create a compatible fenestration treatment include scale, materials, color, and rhythm. (See Figure 11‑21.)

Scale
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Proportion and detail of new buildings should match the scale of adjacent buildings. Scale is conveyed by the fenestration of the building facade where doorways, windows, and other details enable people to gauge its relative size, character, and importance. (See Figure 11‑22.)
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When relating a new building to existing adjacent buildings, it is important that the design convey a sense of scale compatible to the adjacent buildings. Similarly sized and proportioned windows and doors can accomplish this.

Larger building facades with over‑sized fenestration tend to be monumental; smaller, more intimate and personal.

Blank wall treatments do not convey scale.
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Materials

Exterior building materials should convey a cohesive and consistent architectural character. If existing buildings have architectural merit, future construction should be compatible in style. (See Figure 11‑23.)

Materials used should reflect climatic conditions.

Cluttered and complicated application of materials should be avoided; simplicity is the keynote of good design. Materials should also be used consistently on all sides.

Materials consistent with meritorious architectural character should be adhered to consistently throughout an installation.

Color

Relate buildings with compatible and complementary colors.

Generally, colors should be integral (part of the building material), rather than applied.

Avoid using surfaces that require costly, periodic repainting.

Select colors on the basis of desired appearance and compatibility with adjacent building colors, prevailing installation color scheme, and natural surrounding landscape.

Select colors for their ability to modify light and climatic conditions. 

Limit the overall palette.  For example, a good rule of thumb is to establish an installation-standard palette of interior and exterior colors in coordination with building operation and maintenance personnel.  Use of standards also simplifies ordering and replacing materials and paint.

Avoid strong, loud colors except for special identification purposes; their use should not overpower the setting.

Colors can be used to evoke a strong regional style, only where appropriate.

Rhythm

Rhythm refers to the visual pattern or sequence of solids and voids created by structural expression, fenestration, and shadow lines along a building facade, 
as well as the sequence of building masses, open spaces between buildings, and plant groupings.  The pattern may be uniform or varied, vertical or horizontal in accent. (See Figure 11‑24.)

Use the visual rhythm created by fenestration design to relate buildings-in-groups.

The visual rhythm established by existing buildings should be recognized and utilized as a design tool to integrate a new building into its surroundings.

Coherent Architectural Character

A compatible and coherent overall architectural character should be promoted within an installation.  It can reflect regional or installation-unique character.  Buildings and landscape treatment should be designed within a common architectural vernacular or design vocabulary that promotes a coherent physical appearance, character, image, and identity to the installation.  

For example, an installation in the Northern U.S. adapted a character seen at a pre-Civil War fort in the region—peaked roofs, narrow fenestration, dark red brick walls, etc.  

Another installation plans to emulate throughout the entire cantonment the character that was first established by its 1920’s-era Main Post Area.

Establish guidelines that specify a general design vocabulary for all buildings and structures on the installation. The formulation of these guidelines should be derived from the following considerations as they relate to massing, form, scale, and materials.  Such standards do not limit the creativity of a good project architect.

Landscape/Landform Character  

The natural site character of the installation in terms of its terrain and vegetation may lend itself to a distinctive character of development and architecture.  For example, an installation in the arid Southwestern U.S. has adapted use of desert-type plants for landscaping, weathered wood, and a Spanish-Adobe style of architecture.
Urban/Rural Context  

The general character of development can range from the sparse and rural to dense and urban—a “rough to smooth” concept.  For example, this can occur on a on a single installation as one nears or moves further away from the intensively built-up areas.  The guidelines should specify a desired character or transition in character among facilities depending on where they are located within the installation.

Climate  

The climate should heavily influence an appropriate character of development and architecture that is conducive to user comfort and energy conservation.  For example, a heavy snowfall area profits by use of peaked roofs.

Design Applications

Establish a coherent overall architectural character that can apply both to new building design and renovation of existing buildings. Eliminate what does not belong. (See Figure 11‑25.)

New Building Designs

Design new buildings to promote a coherent architectural character by means of a compatible architectural design expression.

Avoid trite cosmetic applications of stylistic elements that allude to the architectural style of older installation buildings.

Encourage variety that is compatible with the overall installation character; avoid promoting a rigidly homogeneous and monotonous architectural character.

Avoid prefabricated or modular building systems whose designs are out of context with the natural setting or architectural character of the installation.


Renovation of Existing Buildings

Because of the extreme downturn in the Army’s construction budget, this option is becoming used more and more.  When accomplishing a renovation project, don’t forget the IDG.  Consider design modifications that are harmonious with the desired overall visual image and character of the original building and the installation.  (See Figure 11-26.)

Preserve Historical Buildings and Areas

The integrity of historically noteworthy buildings and areas on military installations must be maintained and preserved. In the continental U.S. (CONUS), historic preservation is a matter of Public Law under the provisions of the National Historic Preservation Act (NHPA) of 1966 (PL 89‑665).  

Projects that affect historic places/buildings must be coordinated through State Historic Preservation Officers (SHPO).  Accordingly, planning and project schedules must allow additional time for historic and archeological review and coordination.  The same kinds of procedures apply in certain overseas areas where the Army is stationed.

Archeological sites, or suspected ones, must be handled likewise.  Security measures may be necessary to prevent pilferage of such sites.

Types of Noteworthy Facilities

Historical Architecture ‑ Buildings that are noteworthy from an architectural viewpoint and are examples of a particular style or period.

Historical Places ‑ Buildings or places that are noteworthy because a significant event occurred there.

Other Historical Facilities ‑ Buildings that are less noteworthy in the above categories but can contribute to the visual enrichment and sense of heritage at an installation.

Preservation Techniques

Conservation is appropriate where the building is sound and has its original design integrity.

Renovation is applicable where upgrading is needed, or a different function must be accommodated.

Rehabilitation is applicable to outmoded or deteriorated structures requiring modernization of mechanical/ electrical systems.

Restoration is applicable to structures of historic, architectural, or esthetic importance whose original character has been covered up.

Adaptive Reuse is a form of rehabilitation whereby old structures are converted to entirely new uses.

Reconstruction or Replication refers to duplication of a historic building or structure from original designs to portray a historical setting or serve as a museum.

Roads and Traffic Considerations  

The Military Traffic Management Command’s Traffic Engineering Agency (MTMCTEA) is a source of expert help and guidance in this area.  Unless there are resident Traffic Engineers on the installation, it is strongly recommended that TEA be contacted before doing any traffic planning.  Establish a coherent road network hierarchy. The road network of an installation should functionally and visually conform to a logical hierarchy of traffic circulation. Traffic should be separated by function, ranging from through to local traffic. The visual character of each road type should convey its role and function within the overall network.  Try to avoid single-axis access or connections. (The term circulation implies “circuit”—more than one way in, through, and out of a site.)  A general hierarchy may be classified as shown in Figure 11‑27.

Highways

Highways provide primary, high‑speed traffic access to, around, or through a military installation. Design charac​teristics include:

· Continuous, relatively straight or large radii curvi​linear alignments that carry high speed, through traffic.

· A minimum of 2 lanes in each direction preferably divided by a median or median
barrier.

· Controlled access.

· Grade separated or channeled intersections with traffic signals.

· Shoulders for emergency stopping, but no on-street parking.

· Street signing, planting, and lighting reflecting high speed natural of traffic movement.

Primary

These roads provide the network connecting major activity centers within the installation.  Design characteristics are as follows.

· Continuous, through traffic alignments that are relatively straight or large radii
      curvilinear  to handle moderate to high‑speed traffic.

· Alignments that form the boundary between different land use areas.

· Two to three moving lanes in each direction, typically divided by a median.

· Controlled access and minimal curb cuts.

· At‑grade, channeled intersections with traffic signal controls.

· No on‑street parking.

· Adjacent sidewalks separated from the road by a sizable planting strip.

· Median, street lighting, signing and planting that reinforce the moderate 
      to high‑speed nature and importance of this road.

Secondary

These roads handle traffic between primary and tertiary roads. Design characteristics are as follows.  (See Figure 11-28)

· Continuous through‑traffic alignments between primary roads, either straight or curvilinear based on the desired design speed, topography, and land use pattern.

· Direct access to abutting property.

· A maximum of two moving lanes in each direction, either undivided or a boulevard with a planted median.

· On‑street parking generally prohibited.

· Sidewalks separated from the road by a planting strip.

· Street lighting, signing, and planting reflect the moderate‑to‑slow traffic movement 
      and the character of the land use area adjacent.

Tertiary

These roads handle local traffic movement from secondary streets and provide 
direct access to abutting property. Design characteristics are as follows. 
(See Figure 11‑29.)

· Discontinuous alignments except between secondary streets to discourage through traffic.

· Relatively short, straight, or smaller radii curvilinear 
     align​ments in keeping with topography, land use, 
    and slow-speed nature of traffic.

· Generally no more than two moving lanes, one in
    each direc​tion

· On‑street parking allowable on an infrequent or
      overflow basis by the addition of a
      parallel parking lane.

· Curbs, gutters, and sidewalks generally provided in residential areas with 
      densities greater than 2 dwelling units per acre.  Sidewalks may be limited to one 
      side.

· Street lighting, etc., in character with nature of road and surroundings.

Cul‑de‑Sacs

These are short, dead end tertiary streets, primarily in residential areas. They connect to secondary or tertiary streets and have a turnaround at there opposite end. Design characteris​tics include the following.

· Short, straight, or curvilinear alignments that serve abutting property.

· Generally a maximum of two moving lanes, one in each direction.

· Maximum length of 600 feet, except in areas where terrain and low density 
      indicate a longer length (in no case, more than 1200 feet or 20 dwelling units).

· The turnaround is generally at least 70 to 90 feet in diameter.

· Sidewalks limited to one side of the road.

· Lighting, signing, and planting in character with traffic and area land use.

General

Adapt roads to site conditions. Horizontal and vertical alignment should minimize landform disturbance and blend with the natural setting.

Minimize cut and fill slopes.

Mold cut and fill slopes to blend into the natural landform.

Blend road drainage ditches, swales, or channels into the natural landform.

Consider the use of cluster development patterns to minimize site disturbance.

Utilize natural topographic conditions to create grade‑separated pedestrian and bikeway road crossings.

Adapt roads to the natural landscape conditions.

Minimize clearing of vegetation.

Provide optimum conditions for revegetation of disturbed areas.

Revegetate disturbed areas to minimize their visual impact.

Employ roadway planting effectively for functional and safety‑related uses as well as esthetic ones.

Minimize adverse impacts of roads on adjacent land uses. (See Figure 11-30)


Locate road alignments to minimize the impact of traffic emitted pollutants on adjacent facilities.

Use noise abatement techniques to reduce traffic noise where appropri​ate.

Improve the existing road network for growth, safety, and appearance.

Modify and improve the existing road system as needed to accommodate increased traffic capacity, facility expansion, control of undesirable through traffic, or intersection safety and flow.

Create one‑way couplet streets on adjacent parallel streets.

Add lanes; use center median to preserve existing street trees.

Use selected street closing to create a mega‑block system to accommodate facility expansion, provide open space or create pedestrian zones.

Discourage through traffic by converting grid system to closed loops and cul‑de‑sacs.

Use "T" intersections and/or turning lanes to reduce turning conflicts.

Provide safe pedestrian crosswalks at signaled intersections.

Avoid or correct complex intersections; connect parallel streets prior to intersecting a major street or highway.

Create local service drives paralleling major roads.

Remove and correct all existing traffic hazards along roads.

Inventory and rank traffic hazards to determine a priority list for corrections.

Replace or correct culverts or headwalls that are too close to the street; provide protective curbing, guardrails and/or collision cushions.

Relocate signs, utility poles, or fire hydrants that are too close to the street. Along major roads a 12‑foot setback is needed.

Enhance the appearance of the streetscape by coordinated design of its various components.  
(See Figure 11-31)

Provide curbing, medians, and lighting where traffic volume and speed indicates improvements are needed.

Plantings are one of the simplest and most effective methods of improving street and roadway appearance and safety.

Street lighting can be used to improve safety and to define road hierarchy.

A unified, coordinated, and consistent signing system provides direction and informa​tion in an effective and attractive manner.

For safety and appearance, bury utility systems where possible.

Use coordinated, unified, and functional street furnishings.

Use special paving to signify pedestrian crosswalks.

Site Amenities

Landscape Planting 

Most military installations have a generous amount of indigenous natural plant material. This natural vegetation not only provides a pleasant setting, it also helps minimize the environmen​tal impact of development while modifying climatic extremes.  Older installations have plantings that have reached maturity and provide a campus‑like setting.  Preserve these areas.  Planting designs should consider preserving and enhancing existing landscape resources; improving the visual quality of buildings, supporting facilities, and outdoor spaces; improving the environmental quality by reducing pollution, improving human and wildlife habitat, conserving energy; and minimizing maintenance time and cost.  (See Figures 11‑32 and 11‑33.)




Plazas and Courtyards

Outdoor pedestrian‑oriented spaces add to the quality-of-life in high employment and dense residential areas.  These outdoor spaces provide a relaxing and contrasting refuge from activities and facilities around them. They should be enclosed or partially enclosed by buildings, protected from traffic, noise and other distractions, and enhanced by landscape features. 

Plazas can serve as entrance spaces to a group of office buildings.  Courtyards can provide pleasant views from the interiors and room for informal gatherings and recreation.  Their design should be appropriate to their setting and use and constructed with low maintenance materials. (See Figure 11‑34.)

Walkways 
Safe, all-weather walkways can contribute much to the convenience, com​fort, and enjoyment of daily activities on the installation. In addi​tion, they can reduce dependence on the automobile. 

Site design objectives should include providing safe pedestrian circulation, providing pedestrian facilities commensurate with demand, cre​ation of a pedestrian scale environment, following UFAS access standards, and establishment of a hierarchical pedestrian network.  (See Figure 11‑35.)

Bikeways

Consider developing a bikeway network on the installation to reduce dependence on the automobile and improve energy conservation. Objectives should include developing convenient, safe, attractive bikeways that make use of existing circulation corridors, and provide secure bike-parking facili​ties.  (See Figure 11‑36.)



Signing (also called Signage)

The fundamental purpose of a sign is communication.
Factors that contribute to a good signing scheme include visual appearance and organization, location, structural support system, and harmonious relationship to other signs. 

Establishing and implementing a coordinated signing system in the IDG is an effective means of improving the visual appearance and functioning of an installation.  However, standards must be consistently enforced.  

Objectives should include minimizing sign clutter and establishing a coordinated, consistent, and flexible overall signing system that communicates the minimum information necessary.  (See Figure 11‑37.)

Lighting

Lighting is a flexible and effective medium for improving the visual character of an installation.  It meets a number of critical needs including safety, security, and pathfinding. 

Site design objectives in the use of lighting should include providing for the safe and secure nighttime use of the installation; the use of lighting to express appropriate image, char​acter, and scale; minimizing maintenance through standardized use of fixtures and establishment of a lighting hierarchy.  (See Figure 11‑38.)

Site Furnishings

Site furnishings include such elements as benches, refuse containers, fences and railings, drinking fountains, play equipment, monuments and markers, picnic tables, etc.  The IDG should establish a coordinated system of site furnishings that meets UFAS accessibility requirements, and minimize maintenance and replace​ment costs.  (See Figure 11‑39.)


Utilities

Site design objectives of utility systems should include minimizing visual and environmental impacts.  Designs should allow for vehicular access by maintenance and repair crews in addition to keeping access open for removal and replacement of equipment.  (See Figure 11‑40.)
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Figure 11-6.    Maximize solar exposure





Figure 11-7.    Maximize summer sun protection and winter heat gain





Figure 11-8.�Use vegetation


to direct airflow





Figure 11-4.    Site large buildings on flat terrain.





Figure 11-5.    Avoid floodplain development





Figure 11-9.  Relationship of functions elements





Figure 11-10.  Site security.  Typical urban or existing arrangement with space limitations.











Figure 11-2. 


“Bubble Diagram”








Figure 11-11.  Consider future horizontal expansion





Figure 11-12.  Group related organizations into one building





Figure 11-13.  Massing





Figure 11-14. Form





Figure 11-17.  Locate parking to rear of building





Figure 11-16. View Framing





Figure 11-15. Sequence





Figure 11-18.


Provide off street parking





Figure 11-21.  Concept of symmetry





Figure 11-21.  Concept of symmetry
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Figure 11-19.  Screening for visual separation





Figure 11-20.


Screening for visual separation





The remaining pages in this section consist of site planning and design principles intended for your future reference.  The information will not be presented in class.








Figure 11-23.  Screen wall materials should match existing building





Figure 11-23.  Screen wall materials should match existing building





Figure 11-30.  Screen traffic from residential areas





Figure 11-30.  Screen traffic from residential areas





Figure 11-24.  Rhythm





Figure 11-24.  Rhythm





Figure 11-31. Differentiate


pavements for


pedestrian use 





Figure 11-31. Differentiate


pavements for


pedestrian use 





Figure 11-25.  Eliminate incompatible elements





Figure 11-25.  Eliminate incompatible elements





Figure 11-26. Additions





Figure 11-26. Additions





Figure 11-27.


Hierarchy of traffic circulation





Figure 11-27.


Hierarchy of traffic circulation





Figure 11-28. Secondary





Figure 11-28. Secondary





Figure 11-29. Tertiary





Figure 11-29. Tertiary





Figure 11-33.    Planting Concepts





Figure 11-33.    Planting Concepts





Figure 11-34.    Plazas





Figure 11-34.    Plazas





Figure 9-35.    Good width for primary walks








Figure 11-36.    Bikeways part 


of roadway systems








Figure 11-37. Signage Standards








Figure 11-38.  Lighting for Security and Accent








Figure 11-39. Site Furnishings








Figure 11-40. Mechanical Equipment Location








Figure 11-35. Pedestrian Walkways 








Figure 11-22. Scale





Figure 11-22. Scale





Figure 11-32. Use of Plantings around Buildings





Figure 11-32. Use of Plantings around Buildings
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