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__„ preface 
^^ \ M the onset of this project the aim was to choose a project that would lend itself to energy efficient design. 
J-̂ ^"-̂  Initially the thought was to design a passive solar building, which led to the selection of Las Vegas, NM as 
> 'J ^ t h e site. Afler staying in the forest near Las Vegas the administrative office for that ranger district was 

bhosen as the facility. The scope of the project came after contact with the manager of the existing office. 
After further research it was found that the project would require more of a cooling focus, therefore moving 
away from the original passive solar intent and onto a more general energy efficient design. The goal still 
remained to use passive means whenever possible. 
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introduction 

abstract 
This project has been titled Environmentally Responsive to describe the underlying theme. The idea is to 
design with the forces already acting upon the site. This translates into designing the building to woric with 
the natural forces of the sun, the natural movement of air, etc. Spaces will conform to the actions taking 
place inside them rather than the actions conforming to the space. Since the site has already been changed 
the way this project will respond will be to bring back the original character of the site and blend with that. 

theory 
Passive Energy Efficiency 
This design will attempt to control the comfort level inside with passive means whenever possible. This 
will inherently produce an energy efficient building as the HVAC systems and electric lights will be needed 
less. Efficiency is attained by finding the source of problems and creating a simple solution. This requires 
the design to: be conceived with the site and the natural forces acting upon it, as well as laying out office 
space to facilitate the actions to occur in that space rather than proceed with existing preconceptions of the 
office. 

facility 
integrated office 
This building will create a workplace conducive to synergistic work while maintaining each individual's 
personal space, or "home base." The job fimctions of the people using this building are such that a constant 
ability for communication would be beneficial. 

scope of project 
This will be a small office building and interpretive center approximately 5,000 square feet. 

context 

Reclaiming the Site 
The context goal for this project is to return the site to its original character as well as using some of the 
green space re-introduced as an exhibit of what can be found in the Santa Fe National Forest. This green 
space will also function as a public meeting space. 

Santa Fe Nationai roK •/ 
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part one 

Theory: energy efficiency 
The theoretical basis for all decisions in this project is energy efficiency. Along with this theory the ideals 
of sustainable or environmentally conscious design are indelibly inferred. 

research question 
What are the best ways to design the most energy efficient building imposing the smallest impact on its 
surroundings in Las Vegas, New Mexico? 

Energy -10 
Energy - 10 is a program which aids designers in selecting energy efficient strategies for a given building 
type, size, and location. This program also allows the designer to run simulation on their design in order to 
measure the probable efficiency of a design. 

For this project energy - 10 created a best case and a worst case scenario based on generic rectangular 
buildings on the site to show the possible effect of energy efficient design. The possible savings are 
substantial (figure I -1) in both energy consimiption and cost. Secondly energy - 10 created a ranking of 
several different energy efficient strategies which can be implemented to attain these savings in this project 
(figure 1-2). 
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Figure 1-2 
Efficiency strategies ranking 

raph produced by author using Energy-10) 
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part one 

issue one: daylighting 
From the preliminary nms of energy - 10 it has been established that the primary efficiency strategy to be 
used in this project is daylighting. In addition to being a well suited solution for this site daylighting is as 
well a reasonable solution due to the average electrical usage of the United States. "Electric lighting in 
American non-residential buildings consumes 25% to 60% of the electric energy utilized"( Stein, Benjamin 
Reynolds S. Mechanical and Electrical Equipment for Buildings) Daylighting also adds tO the COmfort of a Space, it 
•'introduce[s] life, variation, and drama to otherwise banal spaces."( Andler, Gregg D. AIA. Daylighting Performance 
and Design) 

One standard to design with is the Permanent Supplementary Artificial Lightning Interiors (PSALI), which 
mandates that the building: 

• use electric lights only to supplement daylight. 
• "the same visual performance can be achieved with less daylight than electric light." 

based on "lightness consistency and Weber's law of visual contrast." 
{Stein. Beryamin Reynolds S. Mechanical and Electrical Equipment for Buildings) 

Energy - 10 was used to create a graph depicting the daylight levels for Las Vegas, NM (fig. 1-1) This 
graph shows that daylight levels in this area are sufficient to provide adequate light to the building. 
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Figure 1-3 

Available daylight 
(graph produced by author using Energy-10) 

Goals and responses 
daylight goals for this project 

• 500 lux at desks and tables 300 in all other spaces. 
• keep solar heat gain outside building envelope, 
• bring in as much daylight as possible, but only indirect or diffused light. 
• solar angles 

• max - 77 
• min - 36 
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part one 

possible solutions 
• "A deep concrete window sill at desk level works as a solar absorber and reflector to further 

diminish summer peaks in solar gains and enhance daylighting". 
{Hastings, S.R. ed. Passive Solar tn Commercial and Industrial Buildings) 

• shading (fig 2-4) 
• light shelves (fig. 2-4) 
• north facing windows (fig. 2-4) 
• screen (fig 2-4) 

figure 1-4 
daylighting solutions sketch 
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part one 

issues two: solar heat gains 

Aided by energy - 10 analysis it is evident that solar gains will be a problem to be dealt with for this 
project in both summer and winter months. In the winter months the combination of solar gains and internal 
gains require mechanical cooling. This is shown in the energy - 10 graph depicting projected average 
hoiu-ly HVAC use by month for the months of February, March, and April (figure 1-5). 
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figure 1-5 

average HVAC use by month 
(graph produced b> author using Energy-10) 

goals and responses 

• Need enough natural light without increasing solar heat gains. 
• "using exterior shading devices to interrupt solar radiation before it reaches an aperture or its 

glazing is the most effective way to prevent interior heat gain from solar radiation." 
{Shaw. Alexander ed. Energy design for Architects) 
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part one 

issue three: cooling 
Cooling is an issue year roimd. The combination of solar and internal gains in the winter requires cooling, 
and the same along with higher outdoor temperatures require cooling in the simimer. Energy - 10 analysis 
has shown that in the summer the building only needs to be cooled around 5°'' to bring the inside 
temperature to a comfortable level (figure 1-6). 

100 

Oulsid«T 

figure 1-6 
average HVAC use by month 

(graph produced by author using Energy-10) 

goals and responses 
• Need enough natural light without increasing solar heat gains. 
• "using exterior shading devices to interrupt solar radiation before it reaches an aperture or its 

glazing is the most effective way to prevent interior heat gain from solar radiation." 
{Shaw, Alexander ed. Ervrgy design for Architects) 

Stack ventilation 
use convection currents to pull air in and through building carrying away excessive heat. 

thermos iphon 
or cooling towers. Uses convection ciurents to move warm air up and out, therefore drawing cool air down 
to replace it. 

thermal mass 
use mass to absorb excess heat during the day to be released at night. 
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part one 

Natural ventilation notes from {Stein. Benjamin Reynolds S. Mechanical and Electrical Equipment for Buildings) 

"Buildings should be very open to breezes while simultaneously closed to direct sim" 

If the nighttime temperature is not significantly less than the day temperatiu-e then heat stored in mass will 
not be carried away. 

Cross ventilation " is driven by wind and is accomplished with windows. It relies on rather narrow plans 
with large ventilation openings on either side. Thus it is natiu^lly compatible with daylighting." 

Stack Ventilation " depends on very low openings to admit outside air and very high openings to exhaust 
air; it is driven by the principal that hot air rises. Stack ventilation is generally weaker than cross ventilation 
- except where there is no wind at all. Design guidelines for sizing apertures for ventilation are found in 
section 5.6a,b." 

Santa Fe National Forest 
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part one 

Issue four: LEED consideration 

sustainable site 
site selection (credit ss-1) 
development density (credit ss-2) 
alternative transportation (credit ss-4.2) 
alternative transportation (credit ss-4.4) 
reduce site disturbance (credit ss-5.1) 
stormwater management (credit ss-6.1) 
heat island effect (credit ss-7.1) 
heat island effect (credit ss-7.2) 
water efficiency 
water efficient landscaping (credit we-1.2) 
energy and atmosphere 
minimimi energy performance (credit ea-pre2) 
cfc reduction (credit ea-pre3) 
optimize energy performance (credit ea-1)) 
renewable energy (credit ea-2.1) 
materials and resources 
storage & collection of recyclables (credit mr-prel) 
regional materials (credit mr-5.2) 
rapidly renewable materials (credit nw-6) 
indoor environmental air quality 
iimovation and design process 

(LEED: Green Building Rating System for New Construction & Major Renovations (LEED-NC) version 
2.1) 

goals and responses 

These are the credits which are attainable by this project. 
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part one 

Issue five: east west axis 
When concerning efficiency it is optimal to design the building with a east west axis. 

Energy - 10 axis testing 
Energy - 10 was used to test several different orientations of the building to measure their estimated effect 
on year energy consimiption in kBtu. 

Low Energy Case with east west axis 
330,644 kBtu 

Low Energy Case with north south axis 
342,758 kBtu 

Low Energy Case with east west axis rotated -22 degrees (in line with Las Vegas grid) 
329,909 kBtu 

goals and responses 
This analysis shows that designing the building with an east west axis saves an estimate 12,114 kBtu per 
year. Rotating the building to be in line with the Las Vegas grid saves an additional 735 kBtu per year. 
Considering this analysis alone the most efficient major axis for this building is 22 degrees south of west. 
Other benefits for the direct east west axis may override this savings. 
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part one 

Issue six: material selection 

The materials for this project will be selected based on their thermal conductive qualities first and on there 
aesthetic qualities second. If possible the materials will come from within a 500 mile radius of Las Vegas to 
satisfy the LEEDs requirement. 

AAateiials 

Masonry 
Trenwythe veristone recycled premium groimd face masonry imits, with EPS inserts 

• This company has a location in Phoenix which is within the 500 mile radius 
• They offer a recycled block 
• R value of8" bock = 6.3 
• Widerangeof colors and sizes 
• http://www.readingrock.com/trenblock.htm 

Glazing 
Kawneer EnCore diermal framing system 

• Thermal break 
• Double glazing 
• http://www.alcoa.com/bcs/kawneer_namer/en/home.asp 

Raised flooring 
Tate access flooring 

• Nimierous options as to size of tile and finish 
• Under floor VAV terminal tiles 
• Under floor diffuser tiles 
• http://www.tateaccessfloors.coni/ 

Santa Fe National Forest 
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part one 

Post Design Energy-10 simulations and results 
After a design was developed from the above information. Energy 10 was used again to test the design. 
After a design is established the program can be run again to test the effectiveness of the design. Below are 
the results for the final design compared to the same design with a less efficient wall section, no shading on 
glazing, HVAC system without an economizer cycle, and a different glazing system. The program did not 
factor in natural ventilation or the difference that may arise between this design and a building with less 
daylight. The final design for the Santa Fe office is titled as design in the graphs and the less efficient 

is titled as alternative. ^^^^^^__ 
k M l • ANNUM. CNEROY USE 

a 

figure 1-7 
estimated annual energy use by alternate design vs. this project's design 

(graph produced by author using Energy-10) 
• M l - ANNUM. CNDtOY CO«T 

figure 1-8 
estimated annual energy cost by alternate design vs. this project's design 

(graph produced by author using Energy-10) 
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part one 

The two graphs below illustrate the reduction of cooling as a result of reducing solar gains. 
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figure 1-11 
solar gains and required cooling in alternate design 

(graph produced by author using Energy-10) 
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figure 1-12 
solar gains and required cooling in project design 

(graph produced by author using Energy-10) 
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part one 

The two graphs below show the reduction in heating needed due to a more efficient wall section. The 
alternate design wall section consists of metal stud walls with minimal insulation. The project wall section 
consists of insulated block on exterior and interior as well as extruded polystyrene insulation. 
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figure 1-13 
average heating required in alternate design 
(graph produced by author using Energy-10) 
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figure 1-14 
average heating required in project design 

(graph produced by author using Energy-10) 

le two graphs below reiterate the reduction in solar gains. 
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figure 1-15 
sources of heat in alternate design 

(graph produced b> author using Energy-10) 
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figure 1-16 
sources of heat in project design 

(graph produced by author using Energy-10) 

Santa Fe National Forest 
/ j . » i i Iter 16 



part one 

conclusion 

These simulations show that with the use of shading, well insulated walls, and an economizer cycle, the 
building can be designed to use less energy than a building which does not incorporate those features. This 
program does not however factor in the use of natural ventilation which should reduce energy use and cost 
to an even greater extent. 
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part one 

precedent one: Zion National Park Visitor Center 
The Zion National Park visitor center is an excellent example of passive energy efficiency. It employs 
several tactics that work with natiu^l forces to achieve thermal comfort and adequate lighting. 

• daylight fix)m clearstory 
• overhang shades south 
• building configuration shades west 

cooling from passive downdrafl towers 
heating fh)m trombe walls, direct solar gain, and thermal mass in slab 
ventilation through clearstory windows 

QlprBTtniry 

¥fir I 

Panrii 

GUIS 
BtadcL lit' 

Canmg 
lii«inry ' 

figure 1-17 
zion nation park visitor center sustainable design overview 
(image: http://www.nps.gov/dsc/b_what/b_5_za_zion.htm) 
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part one 

lodirocl sunl»ghf bghts Ihd buMiDQ 
iniorKK wrihoul warming it 

figure 1-18 
zion visitor center use of sun angles 
(image: http://www.nps.gov/zion/) 

figure 1-19 
cooling tower 

(image: http://www.nps.gov/zion/) 
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part one 

precedent two: Renzo Piano Building Workshop 
The Renzo Piano Building Workshop in Pimta Nave, Italy utilizes a glass roof shaded by shades designed 
for the sites location. 

1M 
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part two 

Facility: Integrated Office 
The design of this project will produce a space in which the employees of the Santa Fe National Forest can 
woric interactively while conducting their individual tasks. This requires a middle ground between the 
typical box office style of the 60s and the modem open plan with cubicles. 

The Santa Fe National Forest Office is especially suited for an integrated office. The five daily employees 
consist of: 

• imit manager - ranger 
• wildlife biologist 
• recreation manager 
• office manager 
• natural resources manager 
(fiTom telephone interview) 

These are separate jobs, but are directly coimected by the fact that the subject of their work is the same. 
They all work with the forest and any actions taken by one individual will most likely effect another's 
work. This is the functional reason for the integrated work space. The workers will be able to boimce ideas 
off of one another constantly through out the day. 

Facility type 
Office 
Interpretive Center 

History 
In A History of Building Types, Nikolaus Pevsner describes the office building not as a separate type, but as 
an evolution of older types: government buildings, banks and exchanges, warehouses, and factories. 

By about 1900 the principal characteristics of the office were established. They are: 
• the needs of the individual employee 
• the functioning of the organization 
• the identity of the company within the building 

{Kohn. A. Eugene and Katz, Paul Building Types Basics for Office Buildings) 

In the past the office has been viewed as a group of individual rooms. Each worker has their own private 
office and shared spaces are limited to break rooms and hallways. "The status of the individual occupying 
the office was reflected by the size of the room (number of window modules wide) and its fiimishings." 
(Myerson, Jeremy and Ross, Philip, Ross, the 21" century office) 
In Other words "the office of the last century was designed to keep people apart a division of labor. Now 

die office is increasingly designed to encourage the chance encounters from which good ideas flow." 
{Myerson, Jeremy and Ross, Phillip. Ross, the 21" century office) 

In the past offices have characteristically been very generic and similar. In the "narrative" chapter of the 
21" century office the authors go into detail on the possibility of an office to speak to the character of the 
company or people who occupy it. Making the office a symbol of the work being done inside. 

Santa Fe National Forest 
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mission statement 
The design of this project will produce a space in which the employees of the Santa Fe National Forest can 
work interactively while conducting their individual tasks. 

Santa Fe National Forest 
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part two 

Issue one: shared vs. individual space 
One of the main problems in designing the integrated office with each person still having a "home base" is 
to define what actions are public and what are private. The goal is to put everything that can be shared into 
the shared space, leaving only the minimum amount in the individual spaces. 

Shared 
map storage 
reference storage 
copiers 
printers / plotters 
small meeting tables (4 people) 
desk with cotmection to lobby 

individual 
personal computer 
desk 
drafting table 
chair 
telephone 

more information to be fotmd in the "nodal" chapter of the 21" century office 

goals and responses 
The work space will possess an open plan with individual work stations. 

Criteria for work stations: 
• permanent fixtiu-es 
• include only individual items 
• maintain a direct connection to shared work space. 

Santa Fe National Forest 
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part two 

Issue two: open plan 
The conventional open plan of the modem office is not the goal for this project. This will not be a wall-less 
space with cubicles but will be a genuinely shared space in which each individual maintains a permanent 
station. 

Goals and responses 
The work space will be one continuous space encompassing: individual work stations, small meeting 
tables, shared office items, storage, and circulation. 

Santa Fe National Forest 
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part two 

issue three: 24 hour accessibility to lobby 
one of the possible attributes of this building will be to allow the interpretive center to remain accessible to 
the public after the office is closed. 

Goals and responses 
The goal to allow the interpretive center to remain unlocked at all times was accomplished by making it a 
separate building. Pulling the interpretive center away from the main building allowed it to remain 
imlocked while the other building is locked. It also created a passageway from the parking lot to the street 
in which public restrooms were placed creating a more useful public meeting area. 

Santa Fe National Forest 



part two 

Activity analysis and design requirements 

The original space requirements were taken from a telephone interview with Joe Reddan the area manager 
for Las Vegas office of the Santa Fe National Forest. 

Main points from interview: 
5 daily workers 
5 separate offices 
up to 20 field going workers stopping by 
small kitchen 
small conference room 

Taking these spaces, adding an interpretive center, and creating a more integrated workspace suited for this 
office the following major spaces have been defmed: 

woric space 
gathering space 
conference room 
interpretive center 
kitchen 
recycling room 

Santa Fe National Forest 
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part two 

work space 
activity analysis 
The work space contains activities that would normally be associated with the office. This is where the 
workers will perform their daily work related tasks. 

Everything that can be shared in this space will be. Fimctions that cannot be shared will remain at the 
"home base" 
shared 

map storage 
reference storage 
copiers 
printers / plotters 
small meeting tables (4 people) 
desk with connection to lobby 

private 
personal computer 
desk 
drafting table 
chair 
telephone 

design requirements 
This space requires: 

open plan 

users 

artifacts 

individual permanent work stations 

5 main employees 
occasionally other employees 

map file cabinet 
drafting tables (5) 

materials 

space requirements 
area of 5 typical individual offices 
approximately 1,125 sq.ft. 

Santa Fe National Forest 

" " • • "^^ter 29 



part two 

gathering space 
activity analysis 
Create a space which can be used for gathering of any kind. This will be where the large in-house meetings 
will be held. 

This is a multi function space. It will serve as: a meeting place for field going employees, casual interoffice 
meetings, lunch room, waiting room, 

actions 
• morning briefings 
• in-house / informal meetings (10 to 30 people) 
• lunch 

issues 
• must be flexible 
• cotmection to kitchen 
• cotmection to main employee entrance 
• most selectively public space 

the public space for the greater national forest personnel. 
• separated from work space 
• large table for meetings, lunch, etc. 

materials 

artifacts 
• table for 6 -10 

users 
• field going employees 
• daily employees 

design requirements 

space requirements 
adequate space for table to accommodate 10 to 15 and ample space aroimd table, 
approximately 800 sq.ft. 
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part two 

Interpretive center 

activity analysis 
The interpretive center is a space for patrons to learn about the Santa Fe National Forest history as well as 
its flora and faima. This will include posters, exhibits, etc. 

This space will accommodate both intentional patrons as well as those passing by. 

This space will also serve a public passage between the parking area and the street, creating more 
opportimities for exposure of the forest. 

This space will facilitate the interaction between Forest staff and the public. This is where people can ask 
questions, get maps, or get other information. 

Users 
• those interested in the Santa Fe National Forest 
• those passing by who might be interested 
• those passing between the parking area and the street 

materials 
• possible overhead door (between work space and lobby) 

artifacts 
• exhibits 

design requirements 
• direct spatial relationship to the work space 
• ability to be unlocked and open to the public while the rest of the building is secure. 

Space requirements 
adequate space for small exibit 
approximately 1,200 sq.ft. 

Santa Fe National Forest 
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part two 

conference room 
activity analysis 

meeting of small groups 6-10 
private in house meetings 
formal meetings or presentations 

Users 

materials 

artifacts 

daily employees 
professional public 

projection wall 
shades for windows 

conference table for up to 10 
projector 
small counter top and cabinet space 

space requirements 
space for conference table to seat up to 10 
approximately 400 sq.ft. 

Santa Fe National Forest 
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part two 

kitchen 

provide space for preparation of small meals such as daily lunch, and possibly the occasional group limch. 
Activity analysis 

• storing and preparing daily lunches 
• coffee breaks 

Users 

materials 
artifacts 

daily employees 
occasional employees 

• range 
• refrigerator 
• sink 

design requirements 
• direct connection to gathering space 

space requirements 
approximately 200sq.ft. 

Santa Fe National Forest 
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part two 

recycling room 
The recycling room is primarily a LEED requirement, but it also fits in with the over all goals of the 
project. The LEED requirement states that it must be a prominent feature not hidden. 

Activity analysis 
sorting and disposing of recycling and trash 
Users 

• daily employees 
• occasional employees 

materials 
artifacts 

• recycling bins 
design requirements 

• door to the service side of building 
space requirements 
lOOsq/ft/ 
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part two 

spatial summary 

space 

work space 

gathering space 

conference room 

kitchen 

lobby /10 

10 storage / mech 

public restrooms 

privated restrooms 

circulation 

mechanical 

walls & structure 

dimensions 

61 

25 

17 

13 

20 

20 

8.5 

10 

13 

X 

X 

X 

X 

X 

X 

x 

x 

x 

sq 

21 

20 

19 

11 

22 

9 

8 

14 

14 

ft 

1281 

500 

323 

143 

440 

180 

68 

140 

430 

182 

629 

quantity 

sub total 

2 

2 

grand total 

total sq ft. 

1281 

500 

323 

143 

440 

180 

136 

280 

3283 

430 

182 

629 

4524 
Table 2-1 
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part two 

precedent one: TBWA I Chiat I Day Office 
client: tbwa / chiat / day 
location: las angeles, ca 
building type: advertising office 
architect: dive Wilkinson architects 

• employees have a place to call their own 
• creates a "city" that the employees work live and are a part of during the work day 

figure2-l 
workspace with shared and individual space 

(image: Myerson, Jeremy and Ross, Phillip, Ross, the 21" century office) 

Santa Fe National Forest 
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part two 

precedent two: McKinsey ft Company 

client: McKinsey & Company 
location: Amsterdam, The Netherlands 
building type: office 
architect: Veldhoen & Co. 
size: 9,700 sq. ft. 

• temporary group workspaces 
• impromptu meeting areas 
• constant connection between team members 

l l g U I C Jt-d, 

office space with group and individual stations 
(image: Myerson, Jeremy and Ross, Phillip, Ross, the 21* century office) 

Santa Fe National Forest 
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part three 

CONTEXT 
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part three 

context: reclaiming the site 
The goal for this site is to restore some of its original quality. The idea is to reclaim a site that was leveled, 
striped of vegetation and paved. This project will re-introduce the native vegetation as well as allude to the 
previous topography. 

Architects such as Emilio Ambasz have in the past decades been pushing for an architecture that is more 
interconnected with its environment. Ambasz sees the landscape as an intrinsic part of the building. He also 
sees the possibility for symbolism. 
{H'lnes. James. Green Architecture) 

The goal of this project is concern for the site and to reclaim as much of it as possible. The site will be 
"reclaimed" by turning back the clock so to speak. This project will take the site that has been developed 
into a parking lot and bring back some of the topography and typical plant life, restoring some of the areas 
natiu^l character to the site. 

The cmrent plan is to restore the comer of the block to a more natural setting, making it a park and a buffer 
between the paricing structure and the streetscape. This will also allow for pedestrian movement fi'om the 
paricing to the street. This is similar to Breckenridge, CO, where the parking is removed fi-om the street, 
and subsequently the street becomes the domain of the pedestrian. Especially since cars driving aroimd to 
paik are moved to other "service streets". As people move from the parking area to the street they may go 
over a stream or through a park. This arrangement creates several layers, several choices for people 
walking, as well as creating dynamic spaces where the layers connect. 

Relation to larger picture 
Reclaiming the site plays a large part in environmentally responsive design. Had the site never been altered 
the design would work around and with the existing 

site analysis 
The site for this project is in Las Vegas, New Mexico. It is on the north west comer of Douglas and 7*. The 
site is ciurently leveled and paved. 

Site data: 
county San Miguel 
latitude 35.6° N 
longitude -105.2°W 
elevation 6877 ft. 
maximum sun angle 77 
minimum sun angle 36 
average high summer temperature 84°F 
average low summer temperature 50°? 
average high winter temperature 48°F 
average low winter temperature 10°F 
summer winds 8-lOmph from the south 

I able 3.1 
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part three 

Figure 3-1 
Context pictures 

(all photos by author) 
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part three 
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part three 

figure 3-3 
major pedestrian flow 

Santa Fe National Forest 
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part three 

issue one: parking 
Since this site was a parking lot before, it would be beneficial to keep some public parking on the site. The 
parking should not dominate the site. The site will have parking but it will not be noticeable. Pedestrians 
will see the vegetation and Uie building, but the parking will be hidden from the street. 

3-4 cars per lOOOs.f office floor area 
300 s.f per car for surface parking 
350 to 400 s.f for structural parking 
{Kohn, Eugerte A. and Katz, Paul. Building Type Basics for Office Buildings) 

goak and responses 
• Provide adequate parking for National Forest building as well as some public parking. 

• 15 spots for employee 
• 10 spots for public 

• Keep parking to a minimum to maximize the amoimt of possible green space. 

Santa Fe National Forest 
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part three 

Issues two: landscape 
The cinrent conditions of the site (all paved) will be partly returned to its natural state. This vegetation will 
serve several piuposes. It will improve the health of the site, as well as act as a living part of the 
interpretive center. The vegetation on site will be plants found in the forest. 

Santa Fe National Forest vegetation: 
• Aspen 
• Fiu" 
• Pine 
• Spmce 

figure 3-5 
forest vegetation 
(photo by author) 

goab and responses 
Create pocket parks in the areas not occupied by buildings or parking and use these parks as part of the 
interpretive center by placing walkways through them with posters or signs with information about the 
plants. 

Santa Fe National Forest 
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COu. part three 

Precedent one: Breckenridge, Colorado 
The main street in Breckenridge, CO is a heavily used pedestrian area. The manner in which the parking for 
this area has been separated fi'om the street accomplishes several things. 

• Creates dynamic spaces between and behind buildings 
• Reduces traffic on main street 

figure 3-6 
Breckenridge, CO 

(diagram by author) 
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part three 
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Site possibility 
Grey - parking 
Green - green space 
Red - building 
Orange - sidewalk 
Black - street 

figure 3-7 
site possibility 
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part three 

precedent two: Zion National Park Visitors Center 
• part of informative center outside. 
• integration of landscape 

figure 3-8 
zion outdoor interpretive center 

(image: http://www.nps.gov/zion/) 
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part four 

schematic design 
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part four 
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part four 

figure 4-3 
alternate section idea 

figure 4-4 
earlv form model 

figure 4-5 
early roof and screen model 
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part four 

Schematic Design Review 

This floor plan shows an early idea to incorporated paths across the site into the interior layout of the 
building. The paths were to be non-linear to mimic what might be found in the forest. 

figure 
"paths" floor plan 
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part four 

This floor plan shows the basic layout that siuvived through the final presentation. This drawing highlights 
the paths aroimd and through the building. It also show the site layout, focusing on the placement of the 
parking to the rear and the location of small parks around the building. 

figure 
early floor layout 
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part four 

This early elevation sketch shows the idea of using the roof form of the building not only to aid in 
convection but also to mimic the mountains in the distance. This sketch also shows an early glazing design 
intended to create a distinction between public and private spaces. 

_w.,U-< !t 

figure 4-8 
early east (main) elevation 
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part four 

This model shows the basic massing of the building at this point in the design as well as the basic glazing 
design. 

figure 4-9 
massing 
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part four 

Schematic Design Review Summary 

The major criticism at this point was a lack of connection between the building and the site. This was partly 
due to some drawing being incomplete, and therefore parts of the design were not expressed as well as they 
should have been. Another criticism was that the energy efficiency strategies were not visible. It was 
reconunended that landscape always be shown in the renderings of this project. 

Santa Fe National Forest 
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part four 

Preliminary Design Review 

Site Plan: 
This site plan shows more clearly the design intent as far as the location of the building on the site, its 
relationship to other buildings, and its relationship to vehicular and pedestrian traffic. This drawings also 
shows preliminary landscaping ideas. 

figure 4-10 
preliminary site plan 
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part four 

- ^ ^ gi>^i'^frtrk»ii\\f. 

This perspective shows the design revised fi'om schematic reviews. 

figure 4-11 
preliminary perspective 
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part four 

The image was created early in the design process as a sketch of how the structural system and tectonics of 
the construction might mimic the forest. The main idea was to have a canopy supported by "trees" and have 
the walls of stone or masonry separated fi-om the canopy by glazing. 

figure 4-12 
early structure and section ideas 

Santa Fe National Forest 
A^minict^rafivp Dffirp and Interoretive Center 61 



part four 

P'ehiij»(ia:y Design Review Suniindiy 

Diu-ing this presentation and subsequent discussion several ideas and changes came about. 
• Separation of public and private buildings 

• Reinforce separation 
• Allow interpretive center to be unlocked while office is locked 
• Create pedestrian path through building 

• Using cluster of smaller members to make column, to allow conduit to be nm through 
the middle. 

• Further development of "tree" structiu^e 

Santa Fe National Forest 
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part four 

Qualifying Review Summary 

Major points of qualifying review: 

rnver area between buildings 
Us I" ndered elevations rather than Hne draw.ngs 
Add missing doors 
Populate perspective 

figure 4-13 
final mode, (cover added after qual.tV.ngrev.ew) 
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part five 

DESIGN PROPOSAL 
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part five 

Site Plan 
Issues and design responces: 

• Create public space 
• Turning the building to a east west axis in opposition to the city grid created 

several pocket parks. Each of these parks create different public or private 
spaces. 

• Parking 
• The proposed design used similar ideas as Breckenridge, CO where the parking 

is moved to the back of the site being serviced by other roads, making the main 
street a more pedestrian friendly space. 

figure 
site plan 
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part five 

Floor Plan 
Issues and design responses: 

• Gathering space - A space was aloted for the gathering of field going employees in the south east 
comer of the building. 

• Interpretive center able to be used 24 / 7 - The interpretive center was pulled away fi'om the 
private part of the building so it can be left unlocked while the office spaced is closed for nights 
and weekends. 

• Outdoor interpretive center - much of the open space and patio area is places around the 
interpretive center so that it can be used to display the vegetation of the forest. 

figure 5-2 
floor plan 

National F 
AHmini<;rrativp Office and Interpretive Center 66 



part five 

Elevations 

• Santa Fe National Forest 
H /^Hmini<;trative Office and Interpretive Center 

figure 5-4 
south elevation 
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part five 

figure 5-6 
north elevation 
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part five 

Sections 

Issues and design responses: 

• Daylighting - large south window and high north facing clearstory. 
• Solar gains - shading on south window and wall 
• Relationship to forest - structural "tree" form 
• Natural ventilation - low openings on windward (south) side high openings on leeward (north) 

side coupled with roof from encouraging convection currents as air is heated and rises in the 
building. 

• Insulation - wall insulation extends beyond the frost line. 
• Mechanical integration - duct work kept hidden allowing roof structure to be seen. Electrical 

conduit nm in space at the middle of columns created by using four posts to comprise each 
coltmm. ^ 

figure 5-7 
transverse section a-a 

•ii|ili|itl«irHil<iil<*'«i'iwiii'ii|'>»mnn>Flfiiii|i|i' 

+ 
figure 5-8 

longitudinal section b-b 

+ + 
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part five 

noz'j 

•=:=U 

vŝ all section c-c - south wall 
sc.3/4"=l'-a' 

vŝ all section c-c - north wall 
sc.3/4"=r-a' 

figure 5-9 
wall sections 
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E - roof 

F - foundation 
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figure 5-10 
details 
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part five 

structural perspectives 

figure 5-11 
structural perspective 

figure 5-12 
structural perspective 
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part five 

Perspectives 

figure 5-13 
aerial from south east 

figure 5-14 
interior (workspace) 
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figure 5-15 
walkway between buildings 

figure 5-16 
view from north east over parking lot 
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part five 

figure 5-17 
main view 
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part five 

Figure 5-18 
model 

Figure 5-19 
model 
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part five 

final poster presentation 

figure 5-20 
final presentation (6' x 8') 
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part five 

conclusion 

The main goal fi-om the beginning of this project was to develop a design that by its orientation, form, 
materials, etc. crated a comfortable usable space needing minimal mechanical and electrical services to 
keep it comfortable and lit. I think that this proposed design satisfies that goal. After selecting a site and 
doing initial research as well as initial Energy-10 simulations it became evident that the focus of this design 
\NOuld need to be on cooling, instead of heating as was initially thought. With the use of shading provided 
by overhangs on the south and east the design keeps the direct sun fi-om hitting the windows. On the west 
the small windows being placed lower allowed them to be shaded by adjacent buildings in the afternoon. 
After shading the next most effective design aspect is the allotment for natural ventilation. With the 
biiilding oriented with its long side to the prevailing southern breezes teamed with its form placing low 
\Mndows on the w indward side and high windows on the leeward side convection cturents are encouraged 
which would pull the cooler air in and move it up and out as it carried away heat on the interior. Through 
research materials with high R values were selected which will insulate the building when it needs to be 
sealed and conditioned mechanically, allowing the systems to work more efficiently. 

Another strong point of the design is its relationship to its surroundings. The site is located in an area of 
town full of shops, theaters, and restaurants. The public space provided by this building will create a place 
for people to meet, pass time between diner and a movie, or whatever other purpose may arise. 

If I had more time or had the project to do over 1 think 1 would work through the lay out of the work space 
a little more. 1 think this design fell little short of the goal to create a space in which people had their own 
area as well as being constantly connected to the rest of the employees. The space was left essentially open, 
which would allow for this to happen with the arrangement of furniture and the type of furniture used, but it 
seems that some of that could have been more inherent in the design. 

The use of Energy-10 on this project was fairly elementary; it was a learning process up until the end. If I 
were to be starting the project anew today the analysis with this tool could me more in depth. The way I 
used it was to get an approximation of the difference in different design more than to estimate the actual 
energy use of this building. While there are still many things that 1 would change or at least improve with 
this design; on the whole 1 believe it is a success. 
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