ALS Pre-Design 2
Chapter 1 Site Planning
Climate:

: Described in data:

temperatures





direction & velocity of winds





precipitation & humidity

: effected by microclimate
: topography, ground cover, nearby water, elevation

Comfort Zone:
: dependent on temp, humidity

: also on air movement, air quality


63-71 in winter; 66-75 in summer 30%-60% humidity

: can effect climate by:
: planning, orientation, building materials, plantings, shading or exposure to sun

Orientation:

: ideal at South East

more sun in winter and less in summer





: put more glass on South side to get winter sun

: E & W sides should get minimal windows because they get morning and late afternoon summer sun.

: Northern wall fenestration can be good because it is even, but must block the winter winds. 

: in Northerly latitudes, the sun altitude is smaller all year round as compared to Southern latitudes where the angle is greater.

: In Northern latitudes heat transmission through walls is important

: In Southern latitudes heat transmission through roofs.

Sun Control:

Summer:
: Use overhangs, fins, louvers (much more effective than trying to deal with it after it contact the building)


South: Overhang


E & W: Vertical fin


: deciduous trees to block summer sun 

: Properly designed can reduce air conditioning costs by 15% or more

Wind: 

: Basic speed 70 to 80 mph
: increase with height while almost 0 at ground

: pressure varies as the square of the velocity. (Velocity of 70mph = pressure of 13psf. If velocity doubles, pressure increases fourfold)
Windbreaks: 
: Part of the wind goes up & over, part goes down.

: Plazas at ground level or open first floors can be windy

Fenestration:
: heat loss of glass is about 20 times greater than an insulated wall. 

: Shaded daylight can reduce the need for lighting and therefore reduce heat generated by lighting

Exterior Materials:

U-factor:
: measure of heat transmission


: Low U value means slow heat loss or gain

: high U Value means rapid (.064 brick/ 1 for glass)

Thermal Inertia:
: Ability of a material to store heat.


: EX: Concrete or masonry walls in arid zones store heat and release it at night

Miami:
: Semi-Tropical; little temp variation


: natural breezes and shading

New York:
: Temperate


: Heavy insulation on West wall; moderate on others

Minneapolis:
: Cool Areas; little temp variation


: good insulation all around

Solar Heating & Cooling:

Solar Heating can be cost effective; Cooling not cost effective
Mechanical Equipment:

Design temperature:
: Working average, not the lowest recorded temp 


Heating design temp: 0 in Boston, 20 in LA, 40 in Miami


Cooling Design temp: 85 in Boston, 110 in LA

GEOLOGY & SOILS

Borings: 
quantity depends on nature of the building


: 100-500 ft apart for uniform conditions


: 50 ft apart for large structure


: 1 at each corner and one in center of open warehouse


: Should extend 20 feet beyond firm strata

Safe Bearing capacity:
: ultimate bearing capacity divided by a factor of safety ranging from 2 to 4.

Ultimate B.C. 
: max unit pressure to which a foundation soil may be subjected without detrimental settlement


Well graded gravels and sand = 3000 to 12000 psf


Compacted sand and fill = 2000 to 3000 psf


Silt and Clay = 1000 to 4000 psf


Bedrock = 10,000 psf

Spread Footing:
: delivers its load directly to the soil. Area is determined by dividing load by safe bearing capacity.


Most economical.

Piles:
: End bearing – capacity at the tip


: Friction – transmits load between pile and soil


: Bearing capacity of pile is limited by the strength of the pile or the soil – whichever is less.

Piles capacities are determined by:

1. pile driving formulas = energy delivered and penetration per blow.

2. Static pile formulas = properties of soil and pile dimensions

3. pile load test

Cast in place pile is most economical for a lightweight building; earth must be stable for drilling.
Driven piles can be 2 to 3 times the cost of spread footings. 

Belled Caissons are used when there is a layer of firm strata at bottom. They are actually very deep spread footings.

Mat foundations are used when underlying strata is weak. It acts as one continuous foundation. Very costly. Can be an alternative to driving piles. 

Foundations costs are 5% of total construction costs.

Earthquakes:
If there is an active fault, liquefaction can be caused, or possible landsliding, then may want to not use the site. 

Topography and Drainage:

Cut and fill should be balanced

Surface Water Management:
On site drainage must connect to natural drainage

Design of surface water run off is based on the most severe storm expected once every 5, 10, or possible 25 years.

Sheet flow = water that flows across paved surfaces

To avoid surface erosion, use channels, gutters, or swales. 

Slopes:

Level:
Under 4% 
Suitable for all

Easy:
4% to 10% 
Suitable for most

Steep:
Over 10% 
More difficult – complicated foundations and utilities. Sometimes requires split level. 0
Lesson 2 - Prototypes
Organizational pattern is determined by site conditions and functional requirements.  

Form must be measured against a buildings function, site, cost, etc.

Organizational values:

1. Behavioral Interest and objectives
Space to perform the tasks

2. Circulation


Ease of movement

3. Health aspects
Factors that can cause stress (noise, crowding, glare, etc)

4. Adaptive aspects


Facilitates future change; flexibility

5. Cost
Lower costs = regular forms, compact arrangements

Prototypes:

1. Linear

2. Radial

3. Compact

4. Extended

5. Single

6. Multi-level

Organization Factors:

1. Site



: Soil conditions, topography
2. Movement patterns

: Peds and vehicular access; distribution of utilities (Centralized schemes and multi level are more cost effective for this)
3. Patterns of growth

: flexibility
Organizational Patterns:

1. Linear:
: can be limited by availability of land; useful where major circulation occurs between 2 points; Can be economical; lacks a focus; congested

2. Axial:


: Similar to Linear, but two directions

3. Radial:
: Central core, Elements have a common origin or destination; somewhat inflexible; compact and allows for max social interaction. 

4. Grid:
: Emphasis on flexibility; simple, convenient, compact, and suited for complex distribution systems; can become monotonous without points of focus

5. Precinctual:
: Dispersed activities; may or may not have a center; Growth can happen in any direction; flexible, efficient, and often economical. 

Determinants of Form:

1. There should be an inverse relationship between site and buildings. Strong site, passive building; vice versa.

2. Forms of building can be inspired by forms in the site. Mountains = roof peaks.
3. Trees and landscape can also dictate form.

4. Climate 

5. Structure (Exposed structure)

6. Mechanical Systems (exposed mech)

7. Nature of materials. 

8. Elements of traditional form (dome, spire, shed roof, etc)

9. Function 

10. Cultural Association

11. Scale = human

12. Proportion = harmony

13. Hierarchy = one element takes precedence.

Lesson 3 – Building Prototypes
Human spatial dimensions first, then spatial dimensions. 

Housing:

Flexible spaces; Noisy vs. quiet spaces

1. Spaces required

2. How much space is required

3. Circulation

Hotels:

Public and private areas separate from service areas; service space at each floor.

Key unit of measure is the bed size. Typical room = 12’6” x 20’

Shopping Centers:

: 20th Century Suburban phenomenon; Convenient; Easy access by auto and public transportation
: Street Mall = 30’-40’ wide and 800’ long max; Each store 20’-30’ frontage and 120’-140’ deep. 
: Tenant Mix = variety of store types

: Loop Road - A collector-distributor

: At least 2000 sq ft of parking for 1000 sq ft of building (5-6 spaces)

Schools:

Effective learning environment;

: visibility, acoustics, temperature, human scale, warmth, stimulation, repose

: Growth rate

: Neighborhood character

: Extracurricular activities

: Type of teaching (team?)

: Must establish optimum classroom capacity; 800 to 1000 sq ft

: Separate noise from quiet

: High safety standards

Churches:

: form determined by ritual

: clear site lines and good acoustics; seating for congregational unity

: Rooms must be flexible

: Most common is rectangle: Historical is axial
: Circular plan: 
: Based on idea of intimacy and unity. Good for social activities
: Sight lines and seating may be awkward; procession may be difficult

Theaters:

: Stage dimensions, seating, and site lines vary with performance.

: Curve the row of seats so that the center of the curve is the center of the auditorium. This makes good viewing

: Stagger seats

: Continental Seating = allows transverse circulation and eliminates the need for longitudinal aisles

: Optimum depth is 4 to 5 times the stage width or twice the house width when house width is about 3 times the stage width.

: In live theater it is about 75’, but Radio City is 200’

1. Site lines determine splay and house width

2. visibility limits and house capacity determine depth

3. min distance from stage to 1st row is a 30 degree viewing line

Parking Facilities:

: an outdoor parking space costs 1/5 of an average auto
: a parking structure space costs about the same as the auto

: an underground parking structure costs twice the auto

: a gradual sloped garage system is good

: Ramp grades are a max of 8% for maneuvering

: 90 degree – efficient and 2 way flow

Hospitals:

: basic room is 150 sq ft for single; 200 sq ft for double; 400 sq ft for four bed

: Double corridor nursing unit = convenient

: 25 to 35 beds per station

Lesson 4 Programming and Space Needs

Programming is problem seeking; Design is problem solving

3 phases:
1. Broad objectives are stated


2. Functional requirements described by size and relationships



3. detailed requirements are noted

Test of concept:
after programming is complete, develop a simple mass and circulation design to test its reasonableness and relation to the site.

Format for programming:
Divide info into:

1. Function – objectives and needs

2. Form – site, structural aspects

3. Economy – construction budget and operational costs

4. Time – schedules

Programming Process: (main objective is to state the project requirements)

1. Establish Objectives – Owner’s goals

2. Collect, organize, and analyze data – Site data, number of occupants, codes, budget, expenses
3. Formulate relationships – schematic diagrams, relationships
4. Establish priorities – primary and secondary functions, balance spaces with budget
5. State the problem – 
Good programming: 

1. clarifies owner’s intentions

2. reduces changes later

3. provides a basis for resolution of differences of opinion

4. minimizes wasted spaces due to unnecessary equip, poor relationships.

Always provide for possible change; 10-20% additional space for expansion; modular layout. 

Program Format:

Total Building Group:
: all the buildings that constitute a complex or building group; master plan; 

Component Building: 
: Any single building within the Group; 

Activity Center:
: Spaces related to each other by function; Ex: X-Ray suite; 

Space Unit:
: Each individual space

Example: Civic Center; City Hall; Public Works Dept; Engineering Office….

Determining Space Needs:

Assignable area: 
: the amount of area needed for uses. Determined during programming to see the required size of bldg.

Net Area:
: measured from INSIDE walls

Gross Area:
: Includes net area plus circulation, services, toilets,  lobbies, mechanical, electrical custodial. 


: Measured to EXTERIOR face of walls. 


: Includes columns, shafts, etc.


: Net area divided by efficiency ratio to get gross

Efficiency:
: the ratio of net to gross area


: Increases as complexity and number of spaces decreases


: Usually ranges from 60 – 80%


: Net area divided by Gross Area multiplied by 100 to get percent.

Estimating Needs:

Numeric Method:
: determine area by use categories that each require a certain amount of space.

Index:
: Expresses the amount of space required for each use.


: Determined by: square feet required, amount of time in use

Example: 

15 sq ft per student station


30 hrs/week classroom is in use x 60% each station is occupied




     15






  (30 x .60) 
= .833 sq ft / weekly student hr
: 1,000 students; 6 hours per week in a lecture hall = 6,000 weekly student hours

: 6,000 x .833 = 5,000 net sq ft.

Index can be effected by scheduling and % occupied.

The actual size of classrooms is determined by number of students and sq ft required for each.

Lesson 5 – Scheduling
5 Phases:

1. Schematic Design – most difficult to estimate time





(can be broken down into Conceptual and schematic) 





: time to complete affected by –






a. Project size and complexity






b. Quality of client’s program info






c. Decision making ability of Client






d. Design Team





: Usually 1-2 months



2. Design Development





: time to complete affected by complexity of project





: Usually 2-6 months



3. Construction Documents




: time to complete affected by complexity of project





: Usually 3-7 months



4. Biding and Negotation





: Usually 3-6 weeks




5. Construction Administration

Client Approval in between phases

File drawings at end of CD’s so permit is ready 

Consider plan review in schedule.

Contingencies:

Add extra time in schedule (8 month project = 2-4 contingency)

Schedule should be flexible

With a Contractor:

GMP

Guaranteed max price: 
: Usually when a builder is brought on board during design phases. 

Working with a contractor during design increases time for Schematic and DD, but same time for CD’s. But, contractor can start construction before all docs are done. SO schedule can shorten. Can also delete bidding phase all together. 

Extending the Schedule:

Can increase costs due to inflation

Team members can change causing a learning curve. 

Shortening the Schedule:

1. Work Overtime 

: costly and inefficient

2. Hire more people

: new to project, inexperienced

3. Reduce man hours
: poor quality of drawings

Overall, causes higher costs for Design and Construction and lower quality project. 

Construction Scheduling:

CPM (Critical Path Method)


: diagram is called a Network Diagram
: Tasks are arrows

: Start and finish are circles

: Event = when one tasks ends and the next begins

: Important events are Milestone events

: An event that is common to two separate Network Diagrams for a project is called an Interface Event
: the time for each activity is a number below the arrow. 

Critical Path:


: The path with the longest required time is the Critical Path and the activities on that path are called Critical Activities.


: reducing the critical path reduces the whole schedule and increases job costs but decreases overhead costs.

Float Paths:

: All paths other than the Critical Path. The difference in time between a float path and the critical path is called Float. 

Project Calendar:

: Number of working days x 7/5 = Calendar days

Contingencies:

: Add a fixed percentage or allow a provision in the contract

Bar Graph:

: cannot show interdependencies of activities


: Good as a visual aid

Fast Track:


: also called accelerated or telescoped


: CD’s are issued in phases


: requires coordination and precludes against major design revisions


: requires staged bidding – may get many contractors and therefore makes it hard to get a fixed price early on. 


: Usually needs a CM to oversee

Lesson 6 – Zoning Ordinances & Building Codes

Zoning: 

: regulates land use
Code:


: organized body of law

Ordinance:

: municipal law

Variance:

: permission to deviate from the zoning requirements




: to avoid hardship of the owner

Conditional Use:
: Granted by ZB for a special purpose or use




: for the convenience of the public

Nonconforming Use:

: No longer permitted by Zoning Ordinance

: Unless unsafe, it is generally allowed to continue

Zoning Code:


: Varies from town to town


: Influences building form


: segregates uses


: Controls population density


: parking and loading provisions


: stabilizes property value

Setbacks:

: the need for light, air, and spaciousness

Building Line:

:Line beyond which a structure is not permitted to extend. 

FAR:


: Floor Area Ratio
: Area of ground covered by structure can also be limited to a % of the lot. 
: Penthouses, fan rooms, and skylights are sometimes allowed to exceed height restrictions. 

: Loading docks are often required in C and M districts to prevent crowding streets

Restrictions on Land Use:

Easements:
: the legal right of gov or another land owner to use one’s property for a particular purpose


EX: Right-Of-Way : the right of one person to traverse the land of another


: To be legal and binding, must be in the deed

Scenic easement Concept: 
: prevent development which is scenic to the public

Deed Restriction:
: any clause in a deed which restricts the future use of a parcel of land 

Covenant:
: a legal agreement used to uphold a condition of use in a parcel of land. 
Affirmative Covenant: 
: commits a buyer to perform certain duties in the future. EX: make payments for common charges in a condo.

Conditional Covenant: 
: If restriction is violated, land will revert back to original owner or heirs.

Air Right:

: Right to use open space above. 

Part Wall:

: each owner has an easement on ½ of the other

Building Codes:

Prescriptive Code:
: specifies techniques, materials, and methods




: simple to administer 




: no innovation

Performance Code:
: describes functional requirements




: promotes innovation




: May require test paid for by owner.

1. Fire Zone:

: Special zones deemed high, moderate, or low hazardous.



: effects materials and uses in the zone

2. Occupancy group:
: determined by activities




: Fire separation between 2 different occupancies

3. Type of Construction:
: classified according to degree of Fire resistance



: determined by fire zone it is located and intended use




: influences the height, floor area, and materials

4. Siting of Structure: 
: must not spread fire

5. Floor Area:
: max FA based on use, type, and fire zone.

: can be increased with better fire resistive design or sprinklers.

: can also divide floor into fire resistive areas with fire walls.

: Fire dampers

6. Height:

: max based on use, type.

: can increase same as with FA

7. Occupant Load:
: specified by code based on activity

Fire Resistance:

1. permit safe egress
2. maintain structural integrity and limit spread of fire to extinguish blaze

3. limit damage and avoid collapse

Fire resistance values are stated in terms of hours and can be increased with the use of sprinklers, etc. (Doors, windows, floors, etc)

Flame Spread Rating and Smoke Developed Ratings measures the amount of flame and smoke a material generates. (Carpet, fabrics, etc)
Exits:


: required number based on number of occupants

: required width of exits is determined by occupants on the floor plus an allowance for occupants from floors above. 

EX: 
1,000 divided by 50 (factor) = 20 feet of exit width

OR


1 unit of exit width (22 in) for every 50-100 occupants with a ½ unit credit for every 12” of clear width.

Fire Tower:
: or smokeproof enclosure



: buildings 75’ or higher, at least one exit must be 

: it is noncombustible construction; connected with mechanically ventilated vestibules or balconies (back up power for mechanical ventilation)

Ventilation Systems:

: minimize circulation of smoke by:





: isolate circulation system of each fire area





: shifts from normal top exhaust when fire

: increase air pressure so as to prevent flow of smoke and fumes

Panic: 




: Panic hardware

Vertical Transportation:

: Elevators – not a means of egress





: Escalators – provide a conduit for smoke








- not an approved exit


: to avoid this you can:
1. Install a rolling shutter to seal floor opening






2. enclose escalator in structure like a stairwell






3. install sprinkler and auto ventilation system

Ramps:

: May constitute a portion of the required legal exits

Revolving Doors: 
: Must collapse to be part of a required exit

Area of Refuge:
: Floor space on same level, diff part of bldg or an adjoining bldg. Fire rated separation; Cannot be a dead end. 

Standpipes:
: required for buildings 3 or more stories
Wet Standpipe:
: continuously pressurized with water from public supply or some source


: hoses can be used by occupants



: hose cabinet locations determined by distance

Dry Standpipe:
: not connected to constant water supply



: connected to Siamese

: cabinets located in smokeproof stair towers for use by firemen


Combination:
: both a wet standpipe with a Siamese fitting

Wet or combo must deliver 35gpm from each of two outlets simultaneously.


Standpipes must in working order during construction. 

Fire Alarms:

: Operate local alarms and also to the FD. The one to the FD 



can be manual or can be through automatic fire sensors.




: 3 types of sensors: 

1. fixed temperature sensor








2. smoke detector








3. product of combustion



: both SD and Combustion detectors respond to interruption of a light beam. 

Lesson 7 – Budget Analysis & Cost Estimating
: Adverse geological conditions can result in $$$$
: Inflation can result in added $$. An inflation factor should be included in the project budget. 

Project Development Budget:

: It also includes:

1. site Acquisition

2. Construction:  
Off Site (utilities to the property)

On Site (10% and 20% of construction cost)

Building Costs (10% & 15% of construction cost)

3. Professional services

4. Miscellaneous (Bids, etc.)

5. Inspection & Testing

6. Contingencies (5% and 10%)

7. Financing.

: It is normal practice to anticipate construction cost escalation on the basis of an annual increase projected to the midpoint of construction.

Cost Estimating:

For the pre-planning and proposal phase:
: unit costs

EX:
based on costs per student, per hospital bed, per sq ft of floor area, per cubic ft of building volume
Programming Phase:
: Unit cost system – cost per sf





: based on similar building types or functions of spaces

Schematic Design Phase
: based on the major elements of each building system






: structure, MEP

Design Development Phase:
: detailed components

: can be unit costs for the component (sq ft of curtain wall) 

CD phase:
: unit rates for construction components, assemblies and systems. Unit rates are required for pre-bid estimates, cost checks, and cost breakdown.

Building Cost File:

: Description of Categories

100 Foundations

200 Building Shell

300 Interiors

400 Conveying Systems

500 MEP

600 General Conditions

900
Site Development

: Rules of Measurement = calculate for both gross and net area to compare space efficiency 

: Building Classification Code = allows you to identify and classify info on various projects.

Parameter Costs of Buildings

: another system of cost estimating developed by ENR

: data comes from contractor reported actual costs
: base costs on either gross or net:


: EX: structural steel based on gross and finishes on net
: Useful in feasibility studies, preliminary budgets, calc prelim costs quickly
: can be adapted to a city by using the ENR 20 Cities Building Cost Index or by adding an inflation factor

Other Factors:


Availability of labor and material



Labor rates



Material Prices


Resources to produce the material


Convenience of transportation

Location – remote = $$$



Less predictable costs in rural areas

High Interest Rates = less housing construction = lower material prices

Increased cost of living = increased union wages and higher labor costs

Construction Overhead and profit:

General Overhead:

: 8-15% of total value of large firm

Project Overhead: 
: All costs that can be charged to a job other than labor, materials, equipment


: 4-10% of construction cost

Profit: 
: 15 – 20% for smaller projects


: 10- 15% for larger


: 5 – 10% for very large

Pro-forma:
: financial analysis of a building project which involves cost and return on investment

Cost of money or debt service: 
: principal and interest payments

Depreciation: 
: federal tax benefit with the idea that a building loses value as it ages

General Obligation Bond: 
: used to finance non revenue collecting facilities

Revenue Bond:
: Used to finance revenue collecting projects (tolls, etc)
