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Containers and Equipment Storing Petroleum, Oils, and Lubricants, Spilf Control and Countermeasure Plan,
The Medical Center of Aurora — South CGampus, 1501 South Patomac Street, Aurora, Colorado

Storage Containment  Potentlal
Yalume Materials of Valume Discharge
Map No. / Location Storage Unit  Material Stored {gsllonz) - Comstruction  Containment (gallons) Scenario
#1 / Qutdeors (Morth of Abave #12 Dicgel 2,440 Steel Double-walled >2,440 Large
Emergency Room Graound
Entracce al Plant Storage Tank;
Operations Altached to
covered
generatar
#2 ] Qutdoara (Narth of Underground #2 Diesel 10,600 Steel Dauble-walled >10,000 Large
Emergency Room Storage Tank i
Enlrance)
#3 / Quidoors {On Eaat Abave Kitchen Grease i) Steel Naone None Mediurm
Wall cutside of Kitchen) Ground
Storage Tank
#4 / Indoars in room .Dum Used Q1 55 Steel Mabile Dnen > 55 Sonall
adjacent to Boiler Room Containment
#5 / lndoors in Genexator (2) Abave #2 Diescel a5 Steel {1) with >35 gallona Sroall
Room Ground Day contaimnent,
Tanks (1) without B
Attached to contsiamen None Srmall
(2) Generatars
#6 / Indoars in Elevator (3) Abave Hydraulic O 85 Steel None None Small
Room Serving Elevalors Ground
1,2 and 4 Storape
Tanls;
Attached to
Elevator

molors
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B KLEINFELDER

An emplayee owned compamy

AP 2008 RSN 2378067

Mr. Rodney Allen

HCA Management Services, L.P,

P.O. Box 550 (37202-0550)

Nashville, TN 37203 06 -1 26 12 5

Subject: Geotechnical investigation
South Entry Addition
Medical Center of Aurora
Aurora, Colorado

Dear Mr, Allen:

Kleinfelder has completed a geotechnical investigation for the planned South Entry
addition to the hospital. The purpose of the investigation was to explore and evaluate
subsurface soil conditions at the addifion site and, based on the tonditions
encountered, provide geotechnical recommendations for the design and construction of
foundations and floor slabs. This lefter presents our conclusions and recommendations
regarding the project. The Investigation was performed in conjunction with other
geotechnical investigations at the hospital including the bed tower addition and a future

parking structure reporied under separate cover,

The conclusions and recommendations in this report are based on analysis of the data
obtained from our field expicration and laboratory testing and on our experience with
similar subsurface conditions in the area. The scope of our investigation included
drilling and logging twao exploratory boreholes, limited laboratory testing of soil samples,
analyzing the field and iaberatory data in terms of project requirements, and preparing
this letter. Our services were performed in accordance with your authorization.

SITE AND PROJECT DESCRIPTION

At the time of our field investigation the area of the South Entry addition was occupied by
an existing loading dock, concrete waikway entry, and landscaping. The west portion of
the site was fairly level and concrete covered, while the east portion of the site was
landscaped and sloped moderately up fo the emergency room entry drive and helipad.
The eievation difference between the emergency room access drive and the lower dock
area was estimated at about 10 feet.
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The South Entry addition will be a two-story structure with an elevator at the location
shown on Figure 2. The east side of the structure will be adjacent to the emergency
room access drive and will act as a retaining wall. Construction will have limited access
and the emergency room access drive must stay open, likely requiring shoring. The
elevator pit will extend befow the first floor slab elevation to accommodate the hydraulic
equipment and may extend below existing foundations. We have assumed that the
finished floor levets will match the existing building floor elevations. Loads are expected

to be in the 2 to 4 kips per foot range.

If the loading, locations or conditions are signiﬁcanﬂy different from those described
above, we should be notified to re-evaluate the recommendations contained in this

report.

FIELD EXPLORATION

A field exploration made on February 27 and March 17, 2006 consisted of a site
reconnaissance and the drilling of two exploratory borings (TB-7 and TB-8) near the
building addition footprint at the approximate locations shown on Figure 2. Due to site
constraints a smaller drill rig was required to dnll boring TB-7. The borings were drilled
to depths of about 20 feet using truck-mounted CME 55 and Boart Longyear 51 drill rigs
equipped with continuous-flight auger. Samples were obtained during drilling at various
intervals using a modified California sampler (2.5-inch .D.).

Graphical logs describing the subsurface conditions encountered are aftached in the
Appendix. A legend describing the different information and graphical symbols used on
the boring logs is shown at the front of the Appendix. The boring elevations are
approximate and reference the lower floor as Elevation 100 feet. The lines on the logs
indicating changes between soil types are estimated from dnlling behavior or
interpolation between samples, and are therefore approximate. Transitions between

soil types may be either abrupt or gradual.

LABORATORY TESTING

Samples of the soil and bedrock obtained during the field exploration were observed and
visually classifted using the Unified Soil Classification System. Laboratory tests, including
moisture content, dry density, swell-settlement, direct shear, and particle size gradation
were performed on selected samples of the soil encountered in the borings. Test results
as well as the standard penetration test values recorded during drilling are summarized
on the borehole logs in the Appendix and on Figures 3 through 5.
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SUBSURFACE CONDITIONS

The subsurface conditions encountered in the exploratory borings were somewhat erratic,
consisting of 3 feet of fill and 4 fo 13 feet of silty sand overlying 3% to 10 feet of sandy
clay. Claystone bedrock was identified at depths of 18 and 18% feet extending to the
maximum explored depth, 20 feet. No groundwater was encountered during drilling. The

borings were backfilled upon completion due to safety concerns.

The existing fill consisted of silty sand with occasional small gravel. The history and
conditions during placement of the fill are unknown, but it was likely placed during grading
for the hospital. The fill appeared to have been placed with some compactive effort,
aithough, we do not recommend the fill be used for support of building foundations.

Native silty sand underiies the fill. The sand had a loose relative density based on
penetration resistance tests variable from 11 to 19 biows for 12 inches of sampler
penetration. A sweil-settlement test, Figure 3, indicated ne moisture sensitivity and slight
consolidation under loading. A one-point unconsolidated, undrained direct shear test,
Figure 5, was performed on a sample of the sand. Assuming na cechesion for the sand, an
angle of internal friction of about 22 degrees was measured at peak strength.

A clay layer was found beneath the sand In both borings. The clay was slightly sandy to
sandy and had a stiff consistency based on penetration resistance tests variable from 14
to 18 blows for 12 inches of sampler penetration. A swell-setflement fest, Figure 4,

indicated slight compression under wetting and light loading.

Claystone bedrock underlies the site at depths of 18 to 18%: feel. The bedrock was
medium hard.

CONCLUSIONS AND RECOMMENDATIONS

Building Foundations: The existing fill appeared to have been placed with some
compactive effort, but we do not recommend shaliow foundations be supported on the fill
because of the unknown conditions during placement. We recommend the structural
loads for the addition be supported with spread footings bearing on the native silty sand
beiow any fill. The design and construction criteria presented below should be observed
for a spread footing foundation system. The construction details should be considered

when preparing project documents.

« Continuous footings or individual pads-supported on the undisturbed native sand,
below. any- existing fill, should ‘be "desighed for a maximum  allowable bearing
pressure-of 2,000 psf provided total settlements of up to 1-inch and differential
settfiements of %-inch are acceptable. The majority of seftlement should occur
during construction, however, the settlement will be differential with respect to the
existing building and a structurai joint is recommended between the addition and
main building to accommodate the differential movement.
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If it is desirable to place the footings at an elevation within the existing fill, the fill
should be completely removed, replaced, and compacted to at least 95 percent of
the maximum standard Proctor density at moisture content within two percent of
optimum moisture. Structura! fill should extend beyond the edges of the footing one

foot for each foot in fill depth.

« Spread footings should have a minimum width of 16 inches for continuous footings
and 24 inches for isolated pads.

» Footings may bhe designed using a coefficient of friction of 0.40 for sliding and 350
psf for passive resistance.

» Exterior footings and footings beneath unheated areas should be placed at least 36
inches below grade for frost protection.

s Continuous foundation walls should be reinforced top and bottom to span an
unsupported length of at least 10 feet.

» Care should be taken when excavating the foundations to avoid disturbing the
supporting materials. Disturbing the natural soils will increase setlements. Areas
of loose or soft material encountered within the foundation excavation should be
removed and replaced compacted or the footings extended to adequate bearing

material.

A representative of the geotechnical engineer should observe all footing
excavations prior to concrete placement.

The current location of the elevator is immediately adjacent to the existing building. Since
the elevator pit will extend below the first floor etevation, it is possible the excavation could
encounter and undermine the existing building foundation. We understand the existing
building is founded on spread footings. If excavation encroaches within a 1:1 inclination
extending out from the bottom edge of the existing footing, underpinning will be required.
As a general rule no more than 25 percent of a pad footing or an 8-foot length of a
continuous footing should be exposed at any one time during excavation. The exposed
foundation should be immediately underpinned after exposure. Helical piers may be used
to underpin existing footings prior to excavation. [t may be desirable to excavate test pits
prior to construction to determine the size, depth, and location of the existing foundation.

Retaining Structures: We understand the east wall of the addition will be designed as a
retaining structure. The magnitude of the lateral earth pressure depends on the natural
and backfill soil types and acceptable wall movements, which affect soil strain and
mobilize the shear strength of the soil. More soil movement results in the development of
greater internal shear stresses thereby lowering the lateral pressure on the wall. In most
cases, a friangular pressure distribution is satisfactory for design and is usually
represented as an equivalent fluid unit weight or pressure.
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Foundation walls that are laterally supported can be expected to undergo only a slight
amount of deflection. These walls should be designed for an “at-rest” lateral earth
pressure computed on the basis of an equivalent fluid unit weight of 80 pcf for backfilt
consisting of the site granular soits. Walls that can deflect sufficiently to mobilize the full
active lateral earth pressure may be designed for an equivalent fiuid unit weight of 42
pcf. Lateral loads may be resisted using a coefficient of friction for stiding of 0.40 and a
passive earth pressure of 350 pcf. Due to the relatively large movements required to
mobilize the passive pressure, we recommend a factor of safety of 2 to 3 be utilized.
Fill against foundation walls should be placed in thin lifts, adjusted to moisture content
within 2 percent of optimum, and compacted to 95 percent of the maximum standard
Proctor density. Care should be taken when placing backfilt so as not to damage the
walis. Compaction of each iift adjacent to and near the walls should be accomplished
with hand-operated tampers or other lightweight compactors. Over-compaction may
cause excessive lateral earth pressures, which could result in wall movements and
potential damage to the walls. The above pressures are based on horizontal backfill
and should be adjusted for the anticipated sloping backfill. In addition, the pressures
assume drained conditions behind the wall. We recommend a drain be placed at the

bottom of the wall.

Considering the proximity of the addition to the emergency room access dnive, a
ternporary shoring system may be required along the east side of the excavation.
Excavations on the order of 10 to 15 feet in depth, which is expected for this site, may
be retained by a cantilevered structure that utilizes steel soldier piles formed in drilled
piers and walers. Soil is prevented from entering the excavafion with wood lagging

inserted between the piles.

A triangular pressure distribution based upon an equivalent fluid pressure is typically
used for cantilevered walls. The lateral earth pressures give above may be used in
shoring design. In our opinion, the upper 2 feet of matenal exposed in the excavation

should be neglected when calculating passive earth pressure.

Floor Slabs: [t appears the existing fill was placed with some compactive effort and is
probably adequate for floor slab support. There is some risk of slab settlement, although it
appears to be minor. As a precaution, we recommend the upper 12 inches of the fill be
removed, moisture conditioned to within 2 percent of optimum moisture, and recompacted
to at least 95 percent of standard Proctor density. If weak or loose areas are detected
during excavation, they should be removed to firm matenial, replaced, and compacted.

To reduce damage due to differential slab movement, slabs should be separated from
all bearing walls and columns with a positive expansion joint. The slabs should be
provided with frequent control joints to reduce damage due to shrinkage cracking. We
suggest joints on the order of 12 to 15 feet on center.
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Surface Drainage: Grade the area surrounding the addition so that surface water drains
readily from the foundation area as quickly as is practical. This is especially important
along the east side of the addition where the ground surface slopes up to the upper
building level. We recommend a minimum slope of af least 8 percent in the initial 50 feet
adjacent to the building in unpaved areas and a minimum slope of 2 percent in the first 10
feet in paved areas. Carry roof downspouts and sill cocks across backfilled areas so
they discharge well away from the buitding. We do not recommend that roof drainage be
buried, because of the potential of clogging problems and subsequent wetting of the
subsurface. Promptly fill settled areas to prevent water ponding near the building, and
provide adequate slopes for proper drainage away from the structure and off site at all
times. Take all practical measures to maintain the site soils at their current moisture,
both during and after construction. Pervious geofabric may be used beneath decorative
bark or gravel adjacent to foundation walls. Plastic membranes should not be used to
cover the ground surface as this will impede soil moisture evaporation.

LIMITATIONS

The recommendations in this report are based on our field observations, laboratory
testing, and our present understanding of the proposed construction. It is possible that
subsurface conditions can vary hetween or beyond the points explored. If the
conditions found during construction differ from those described in this report, please
notify us immediately so that we can review our report in light of those conditions and
provide supplemental recommendations as necessary. We should also review the
report if the scope of the proposed construction, including the proposed loads or
structure locations, changes from that described in this report.

Kleinfelder has prepared this report for the exclusive use of HCA Management
Services, L.P. for the South Entry addition to the Medical Center of Aurora in Aurora,
Colorado. The report was prepared in substantial accordance with the generally
accepted standards of practice for geotechnical engineering as exist in the site area at
the time of our investigation. No waranty is expressed or implied. The
recommendations in this report are based on the assumption that Kleinfelder will
conduct an adequate program of construction testing and observation to evaluate

compliance with our recommendations.

This report may be used only by the Client, and only for the purposes stated, within a
reasonable time from its issuance. Land use, site conditions (both on- and off-site), or
other factors may change over time, so that additional investigation or revision of our
recommendations may be required with the passage of time. [t is the Client's
responsibility to see that all parties to the project including the designer, contractor, and
subcontractors, are made aware of this report in its entirety. The use of information
contained in this report for bidding purposes shall be at the Contractor's option and risk.
Any party other than the Client who wishes to use this report must notify Kieinfelder of
such intended use. Based on that intended use of the report, Kleinfelder may require
that additional work be performed and that an updated report be issued.
Noncompliance with these requirements by the Client or anyone else will release
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Kleinfelder from any liability resulting from the use of this report by an unauthorized
party.

Please contact us at your convenience if you have any questions or require more
information.

Respectfully submitted,

KLEINFELD

David H. Adams, P.
Senior Professional

Rev. By. DLH

DHA/Xr

Ce: Davis Partnership
Perkins + Will

Attachments
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DENVER_GEOD 65185-2 AURDRA MEDICAL CENTER GP.| 47772006

Date: March 20, 2008 86295-2 il

. South Entry Date Started: 3/17/2006
i) W Date Compleled; _3/17/2008
Groundwater (fi): No Free Groundwater Encountered
Drifling Company: H.P. Geotech Equipment: Boart Longyear-51 Logged By: R Kowalski
Hole Diameter (in): 2 Driling Method: _Sulid Fiight Augar
Hammer Typs: Cathead Total Cepth (/)  20.0
| FIELD LABORATORY
DESCRIPTION I I| } :
b=y g g a8 g g- { —_ ! § ';1 .é'
i 3 Apgx. Surface Elevation (f0; 103.00 5§ | P | 388 g o2 E s 2
=i I - Surface Condition: Grass 2l oy | 2 Eg ﬁ' 55| 3 | 5 232 2w
HE B oEb B350 cnifs|2ialingg 2B
a o Bl @8 gn.n: ED! g :Iln. o.xfou.'u oy
FILL: sand, slity w/ small gravel, loose, i | |
molst, brown, occasionsi brick debrs I I I J
| | | J
| | 1 —l
8 |mecaL | | |
7 12| 64 | | .
| f I B
SAND (SM): clean (o silly, loose, molst 10 i I | ]
very moist, brown | | | o
| i | ]
| | 1
7 |MCAL } e i : =
2 i ! I o
! | | ]
i | | A
| | | |
| i |
1 | | ST
) | | —1
B N 112 i 85 } i 18 -
¢ | | I ]
| ) | ]
! | {
| [ | i
! 1 ] 4
| [ | -
] -
NN *-
4. |
S : 1 I -
e l | ]
L 2 I ) [ =
1 | i | !
L A ! ) [ ]
7 CLAY (CL): sandy, siiff, molst, brown } } |
| J
H ] | | -
| | | 1
=~ 85 | | | =
| 1 | I
L | I | _
8 MOCAL { ) |
| 5 CLAYSTONE. sandy. m. hard, moist, 25 | U |
brown T ] T 1
1 | f |
L n | 1 | .
1 | | |
. J ) | ) =
p JF } i
|
r 80 | | a ]
i I f [ .
|' ] | | | -
] ‘ J | ! : ]
L ] PR |
BORING
E@ «LeinFELDER BORING LOG
Drafed By: L Kotz | Project Number: Medical Center of Aurora, South Entry TB-7
Aurora, Colorado
Page 1 ol 1

Copyight Kieinfaider, Inc 2008




il South Enbv Date Slarted: 2/27/2008
ocation: n
’ Date C | 20271200
Groundwater (fi): No Free Groundwater Encountered st Campleled g
Driling Company: Dekota Driliing Equipment 'CME—SB Loggad By: J. Edwards
Hole Olameter (In: 4 Driliing Method: ~_Solid Flight Auger
Hammer Type: Cathead Total Depth (fty;  20.0
FIELD LABORATORY
DESCRIFTION 1 : % Il ‘_!
=
ﬁ c ™ w | | 3 ~} é
£ 3 Appx. Surface Etevation (R): 98.00 El 58 | ¢ 288 | sl & g | B Ca é‘
g = Surface Condition: Grass e 85 | = | 385 ziig| 21 5|gsle
= 2 | Blge |8 (28f|. 2323 2|E0dg gy
& 3 sl 28 | 8 |88 |63 23 212 |£3 88 g
FILL: sand, sity, medium dense, moist, | | | ]
dark brown to brown | | ! i
| | ]
| | | T
i 74 |MCAL : il : WSS=00%
. 4
- 95 , ! | | | —l
SAND (SM): silty, loose, maist, brown 10 | I ! i
i light browm ] | | =
? MCAL 108 i 18 ': } Exp=00% i
i 3 | I J —
| | | 1
L | } I =
|
| | | _
CLAY (CL): slightly sandy fo sandy, sUiff, | | I |
molst, brown, calcarsous, porous f | |
- 90 | | | -
| | | ]
L | 1 | - —
7 |MCAL | | | Com=01% |
7 13! e
R 10 | | [ 3
| | | |
| | |
7 | | | .
i | ! -
- ] | t o
i % | |
- | -
8 | ) I i
] | |
¥ i Lo B
L s 10 | 1 | -
| { | 4
B | | f .
f | | ]
I ] |
| | | =
| | | 1
- 80 f | | -
CLAYSTONE: medium hard, moist, I I 1 ‘
i brown-olive 1 ] |
S0711  |MCAL | | | -
| | } i
- 20 : | I
7] f f .
- - | ! J _‘
1 | l ] 4
5 4 | | I o
- L] |
|
— ?5 9 | ' r —
1 f |
i . | 1 1 —
1 | | { 4
| | |

Eﬂ KLEINFELDER

OENVER_GEQ 567952 AURDRAMEDICAL CENTER.GPJ 47712006

Drafied By: L Kiotz
Dale: March 20, 2006

Project Number:
66295-2

BORING LOG

Medical Center of Aurora, South Entry

Aurora, Coloraco
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Job Title

Cllant

Aurvra Medical Center Employae Entrance

Davis Partnership

By MAK

Date E/20/08

Job No.

Sheet

0B-024

1

—_—

of

REFERENCES

ocom>

DATED:

DESIGN LOADS

A. LIVELCADS

1. Roof, Typlcal :

4, Lobby, Stairs, Corrdors ;

B. DEADLOADS

1. Roof

2. Floor

STRUCTURAL DESIGN CRITERIA

INTERNAT!ONAL BUILDING CODE - 2003 EDITION

ACI BUILDING CODE HEQUIREMENTS FOR STRUCTLURAL CONCRETE AND COMMENTARY :
AISC MANUAL OF STEEL CONSTRUCTION, ASD, 8tn ED. PLUS SUPFLEMENT NO. 1
GEOTECHNICAL ENGINEERING STULC BY KLEINFFLDER #536285-1
April 7, 2006
E. ACIBUILDING CODE REQUIREMENTS FOR MASONRY STRUCTURES ;

30 psfsnow + drifing, see calculations fallowing

100 psf

fully adhersd EPDM
insulation
suspended ceiling
mechanical
electrical
miscellaneous

Stee! deck
structure

ficor finlsh

suspended ceillng
mechanicel
electical
miscelanaous

Superdmposed

TOTAL

Superimposed

Congrete slab on steel deck:

structure

TOTAL

psf
osf
psf
paf
psl
psi

Iwu.n f.r':lm-smmnr.n

psf
25 psf

psf
psl
psf
psf
psi
osf

psf

e Oh 5
W m|mma-mo:

85 psf

2002

53002



STRUCTURAL Job Title

Aurcrz Medical Center Employee Entrance

Job ﬂo. Eﬁdg

CONSULTANTS
INCORPQRATED Client Davis Partnership By MAK Date 6/20/08 Sheet 1 of
MATERIALS
A, CONCRETE
1 Foundation Walls and Footings : 3.000 psi
2. Interior Slab-on-Grads : 3000 psi
3. Exterlor Stabs : 4000 ps
4. Concrete on Suspended Stabs and Metal Deck : 3.500 psl
5. All other concrete 3,000 psi
8. Relnforcing steel, ASTM AG15 ; 80,000 psi
7. WWF Reinforcing, ASTM A185 or ASTM A4B7
B, STEEL
1. Siructwgl shapes ; ASTM A992, Grade 50
2. Channels, plates, angles : ASTM A35
3. HSS Shuctural tubing : ASTM A500, Grade B
4. Boflts, nuts : ASTM A325
C. MASONRY
1. Masonry units ¢ Lightweight, ASTM C90, Grade N-1
2. Assembly strength, fm : 1,500 psi
3. Grout, 28 days : 3,000 psi
4. Monar: ASTM C270, Type S - 2,000 psl compressive strength
5. Bpecial inspection will be required.
FOUNDATIONS
A Foundstiontype: Foundation Walls with Strip and Pad Footings
B. Frost depth: 36 inches
C. Foundation Design Capacities and Recommendations :
1. Sub-excavation should be performed 12° feet below floor levation
2. Maximum soil bearing pressure o resist gravity loads: 2,000 psf
3. Maximum sofl bearing pressure (o resist lateral loads: 2,000 psf
4. Minkmum Dead Load Pressuyrs: n.a.
5. Coefficient of sliding friction to resist lateral loads; 04
6. Passive earth pressure used to rasist lateral loads: a50 pcf
(for compacted backfill)
7. Equivalent fluld pressura for soll against laterally supported walls 42 ocf
8. Sirp feotings should have a minimum width of al least 16 inches.

8.  Isolated pad footings shoukd have a minimum dimension of ot least 24 inches

on all sides.



STRUCTURAL  Job Title Avrors Med Center Employee Entrence Job No, 06024
CONSULTANTS
INCORPORATED Client Davis By MAK Date _8/10/08  Sheft of (| 3

SEISMIC DESIGN CRITERIA

SEISMIC RESPONSE COEFFICIENT (PER 2003 18C & ASCE 7/02}

Ordinary Reinforced Masonry Shearwalls

Selsmic Deslgn Category : c Soll Site Classification ; D Selsmic Factar, kg :  1.50
Seismic Use Group : ] Ductility Coefficlent, R: 2.5 Overstrength Factor, {33: 2.5
5: 0188 Fu: 1.6 Sus = (FaXSg = 0.301 Sps =(23)Sys = D.20%
Sy: 0057 Fo: 24 Sw =(F XS} = 0137 Sp1 = (2/3)8u = _ 0.091
Structure Period : G 0.02 he: 30 fest x 075 Ty = (CHNY = 0256
Co: 17 Maximum Period, Tog, = (CHTW) = 0.436

Use T=T,= 0.145
Cs=Sp(Rflg) = 0.120 (Equation 9.5.5.2.1-1 ASCE 7/02)
Cs=So/((RIETY= 0.377 max (Equation 9.5.5.2.1-2 ASCE 7/02)
Cs = 0.044(Sps)le) = 0.043 min (Equation 8.5.5.2.1-3 ASCE 7/02)

Therefore, Use Seismic Response Coefficiant, Cs = 0.120



mak
Date and Time: 6/10/2006 9:11:29 AM

MCE Ground Motion - Conterminous 48 States
Zip Code - 80012 Central Latitude = 39.699718
Central Longitude =-104.837353
Period MCE Sa

(sec) (%)
0.2 018.8 MCE Value of Ss, Site Class B
1.0 005.7 MCE Value of S1, Site Class B
Spectral Parameters for Site Class D
0.2 030.1 Sa=FaSs, Fa=1.60

1.0 013.7 Sa=FvS1, Fv =2.40

04



STRUCTURAL  Job Tile Auroe Medical Center Addition Jobfo.__ 06-0fk &
GONSULTANTS

INCORPORATED Client Davis By MAK Date 612/06  Sheet of

STRUCTURAL WIND DESIGN CRITERIA

REFERENCES
A.  INTERNATIONAL BUILDING CODE EDITION : 2003
B. ASCE MINIMUM DESIGN LOADRS FOR BUILDINGS AND OTHER STRUCTURES: 7-02

C. ASSUMPTIONS: i SHEET IS VALID FOR FLAT ROOF BUILDINGS ONLY, AND

COMPUTES MWFRS AND COMPONENTS AND CLADDING WIND
PRESSURES AT WALL ELEMENTS ONLY.

WIND LOADS
Mathod used fer wind anmalysis: 2
Low-rise Building?: yes_
Basic wing speed, V: 105 mph {ra: Tabla 1609.3.1; 18C)
Importance factor, lw: 1.15 {re: Table 1604.5; IBC)
Topographic factor, K 1.00 {re: Section 6.5.7.2; ASCE)
Enciosura classificalion: enclosed (re: Section 6.5.9; ASCE}
Wind directionality facior, ¥a: ¢.85 {re: Table 6-4; ASCE)
Exposure : b {re: Section 16G9.4:18C / Section 6.5.6.3; ASCE}
Bullding height (h); .0 #
Effective wind Area (A} 10.0 11*2

A Methad 2 {Analytical method)
Using section & of ASCE 7-02

1. Exposure and Pressure Varfables w=7 (re: Table 8-2; ASCE)
{Determined from Exposure Category)  Zg= 1200
Case 1
z Kr  {re: Tabie 6-3; ASCE)
0-15 Q.70
Kz=2.01"{z/zg} 2l 20 0.70
5 Q.70
Kh=2.01(/zgP2/x 30 0.70
40 Q.78
Case 1—> Kh= 0.70 50 ‘ 0.81
2. Veloclty pressure: Case: 1 {re: Eq. 8-15; ASCE)
Z az
015 15.9 psf
= 0.00256 Kz Kn Ka V*2 |w 20 172 pst
25 18.3 psf
Qh= 0.00258 Kn K Ka VA2 |y 30 19.3 psf
40 21.0 pst

Casa 1—=> gh= 19.3 psf 50 22 .4 psf



STRUCTURAL Job Title Aurora Medical Center Addition Job No. 08-024

CONSULTANTS A o 06

INCORPORATED Client Davis By MAK Date 6/12/06 Sheet

3. Gust Effect faclon
G= 0.850 {re: Section 6.5.8.1; ASCE)

4. Maln Wind Force-Resisting System:
{for low-rise buildings, see definitons ASCE, sec. 6.2)

p= ahl{GCe}: {GCpl)]  (re: Eq. 6-18; ASCE) 11§>psf 15.3 psf
(Windward zone 1} GCp=__ 0.40 (re: Figure 6.10; ASCE) mmmgzm
{windward zone 1E}GCp=  0.61 (re: Figure 6.10; ASCE)
(leaward zone 4) GCp= _ -0.2D (re: Figure 6.10; ASCE}
(leeward zone 4E}GCp=__ 0.43 (re: Figure 6.10; ASCE}

(CCp)=_+/-0.18 (re: Figure 6.5; ASCE)

Building Plan

=
a
=
8
=
o
o
£
S

Net Main Wind Force-Rasisting System:
{intemal pressures cancel}

p= ah*{CCotminoward) - GCoHieawand))
(windward zona 1) p= 14,2 psf at the inteflor surfaces.

(windward zone 1E) p= 15.3 pst al the axterlor surfaces. -8.1 psf -11.8 psf
(leeward zone 4) b= -9.1 paf at the interior surfaces.

(leswward zone 4E) p= -11.8 psf at the exterior swfaces. @ @




WIND LOADS

STRUCTURAL  Job Tite Aurora Medical Center Additon Job No, 06024
CONSULTANTS ﬁ ﬁ 7
INCORPORATED Cilant Davis By Date 6/12/08  Sheet of
COMPONENT AND CLADDING DESIGN CRITERIA
Buildings with height under 60 ft
REFERENCES
A INTERNATIONAL BUILDING CQOE EDITION : 2003
B.  ASCE MINIMUM DESIGN LOADS FOR BUILOINGS AND QTHER STRUCTURES: 702
C. AISLSTANOARD: 2001

Bask wind speed. V:
impontance factor, lw:
Topographic factor, Ka:
Enclosure classification:
Gus! effect facler, G:
Wind directionality factor, Ka:

Velocity Prassure Exposure Coefficient, Kx

105 mph

(vet reference B, Method 2)

Exposura: _B
1.15
1.00
Enclosad
0.85
0.85
0.7

Reduce numericat constant Q.00256 for altitude? Y

Altitude?
Average Amblent Alr Density:
Conslant:

A, Wall element wind loads
for bulidings 60 fi or less

In helght:

Zone 4: GGy =
(GC) =
Qn =
P =

Zona 5 (GG, =
(GCw) =
Oh =
P =

Mote:

5000 ft
0.0659
0.00220

-1.1
0.18

0.00220 K, Ky K V¥ I,
18.6 psf

Wl(CC) - (GC)
psf

-t.4
0.18

0.00220 K, Ky Ko V¥ ),
16.6 psf

al(GC,) - (GC

(&1 e

{re: Table 6-t, p. 73)
{re: Section 6.5.7.2)
{re: Section 8.5.8)

{re: Section 8.5.8.1)
{re: Table B-4, p. 76)
{re: Tabke 6-3, p. 75)

{re: Seclign 6.5.10, C8.5.10,
Table C6.1, p. 306)

{re: Tabla C6-1, p. 306)

{re. C6.5.10, p. 2868}

{re: Fig. 6-t1a, p. 57}
(re. Big. 6-5, p. 49)

(re: Eqg. 6-15, p. 31)

{re: £q. 8-22, p. 33)

(re: Fig. 8114, 0. 57)
{re: Hg. 8-5, p. 48}

(re: £q. 8-15, p. 31)

(re: Eq. 6-22, p. 33)

External pressure coefficients above have been selected from tabulated information assuwing an effective wind area
of 10 5q. ft. or lags. Where effective wind area of 2 member excesds 10 sq. fi., external pressure coeflicients may be

reduced in accordance with code as follows:

£ff. Wind Are Zone 4 {psh) Zone 5 (psf)
20S.F. .20 -25
50 8.F. 19 -22
$00 §.F, 18 -2V
200 S.F. -18 -19
500 §.F, -18 -18

Note: For structures with roof slopes of less than 10 degress, wind pressures may be reduced by 10% -j

f;m - Lloo

" (lu‘ - l(;j -

T4 P =y 1%

L, Pav- - 'lc;)c =)

11 Pof
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i STANDARD LOAD TABLE/OPEN WEB STEEL JOISTS, K-SERIES
Based on a Maximum Allowable Tensile Stress of 30 ksi

| A 09
. 3 .
|

oy
=
Desj::.‘;m sara{ 1axa ] 10| 15K6] 107 6o 1oKs0]| 2003 204 mﬂo@ 20¢7| 20K | 20K10|| Z2k4 | 205 | 22Ks | 22K7 | 22¢8 [22K10 |22K1
| Dapinfiod | 18 [0~ 18 | 18 | 18 [ 1@ | 18 [| 20 [ 20 [ 20 [ 20 [ 20 | 20 | 20 || 2z | 22 | 22 | = | 2z | = | =
1 "”(‘I’;:;n“;"'* 68 | T2 V17 las| 9 (12| 1wr| 67 | 726 (82| 69|03 we|22| a |88 92| 97|113]| 128 138
| Span Ly
- )
B 550 | 550 | 530 | 550 | 550 | 550 | 550
556 | 550 | 550 | 550 | 550 | 550 | 550
k| 19 514 | 650 | %50 | 550 | 550 | 550 | 550
i 494 | 523 823 | 523 | 523 | 57 523
= 20 483 | 550 | 380 | so0 | &50 | 550 | 550 || 547 | ss0 | 550 | 550 [ 550 | ss0 [ sso
I 473 | 450 | 49D | 490 | 460 | 49> | 460 Bi7 | 550 | 550 | $50 | San | 50 30
21 420 | 506 | 650 | 550 [ 650 | 550 | 550 || 466 | 550 | S50 | 550 | 550 | 550 | 650
I 4 | 420 | 460 | 460 | 460 | 450 460 453 | 520 | 520 | 620 | 520 | B2 [ras]
22 302 | 460 | 610 | 560 | 550 | 660 | 550 || 426 [ 514 | 550 [ aso [ 550 | 550 [ 550 |[ 550 | 650 | 850 | 550 | 850 | s%0 | 550
MG | 370 | 414 | 428 | 438 | a38 | 438 || 393 | 481 | 490 | 450 | 490 | 430 | 400 || 543 | 549 | 648 | S48 | S48 | 548 | 548
[ | 2 348 | a20 | 473 [ 516 | 650 | 550 [ 550 || 389 | 463 | 520 | 550 | 560 | 850 | B30 || 518 | =50 | 650 [ e50 | s5¢ | 50 | =0
. zro | 323 | o652 | 399 | 418 | 418 | 418 || 344 | 402 | 451 | 460 | 468 | 458 | 468 || 461 | 518 [ 518 | 518 | 618 | 518 | 518
i 24 320 | 385 ] 434 V473 | 526 | ss0 [ 550 0| as7 [ 430 [ 485 [ 520 | 550 | 550 | 656 || 475 | sas | s50 | 550 | s50 | €50 | 850
242 | 284 | 318 | 345 | 352 | 396 | 306 [ 302 | 353 | 396 | 430 | 448 | 448 | 448 )| 431 | 483 | 495 | 495 | 485 | 495 | 495
26 704 | 355 | 400 | 435 | 485 | 660 | 550 || 320 | 396 | 446 | 486 | 541 | 550 | 550 || 430 [ 492 | 637 | 650 | B0 [ 8% | 550
K P 1| 205 | a7 | 377 | 317 || 268 | 312 | 350 | 980 | 421 | 426 | 426 || 286 | 427 | 464 | 474 | 474 | 474 | 474
I 26 Zr2 o8] o [ 4oz | ss8 ) s38 | 550 [[ 304 [ 368 | 412 | 440 [ 500 [ 550 | 650 || eos | 455 [ 406 | 550 | 580 [ 830 [ 650
1990 225 ) 240 | 271 | 298 | 354 | 381 || 236 | 277 | 310 [ a7 | 373 | 4n5 | 405 | 338 | 379 | 411 [ as4 | 454 | as4 [ 4s4
. 27 252 342 | a7z | 415 | 400 | 550 || 201 | 930 | 3e2 | 416 | 4oy | 550 | 550 || 374 | 42z | ase | 592 | 850 | 550 | 550
o 169 | 158 | 202 | 241 | 267 | 35| 347 || 211 | 247 | 2vy | 30n | 338 | as9 | 989 || 301 | 337 | 367 | 406 | 432 | 43z | 432
l’ ’ 28 734 | 282 | 38 | 346 | 285 | 463 | S48 ) 200 | 26 | 355 | 386 | 430 | o7 | 650 || 348 | 302 | 427 | 4vS | 550 | 650 | 550
161 ] 177 | 199 | 216 | 238 | 282 | 334 || 189 | 22t | 248 | 260 | 758 | 353 | a75 || 270 | 32 [ 228 | 394 | 413 | 413 | 413
2% 218 | 263 | 206 | 322 | 259 | 431 | &1y (| 243 | 293 | 330 | 260 | 400 | 482 | 550 || 224 | 355 | 386 | 443 | 532 | 550 | 550
| 126 | 150 | i79 | 194 | 215 | 254 | 208 ([ 170 | 199 | 223 [ 242 | 288 | 317 | a5 || 242 | 272 | 265 | 327 | 387 | 389 | 390
20 203 | &5 | ¥Te | M 335 | 402 477 27 | 274 | 306 | 336 | 74 | 450 fei] IR M 37| 493 | 497 550 550
] . 123 | 146 | 161 | 175 | 194 | 29 | 260 || 153 | 178 | 20 242 | 285 | 336 || 290 | 245 | 286 | 205 | a0 | 385 | 38§
3 z09 | 258 | 281 | 313 [ 316 | 448 || 212 | 256 | 280f] 314 [ 350 | 421 | a00 [ 280 | ;19 | 347 | 387 | 485 | 350 | 550
) 130 M6 § 158 | 175 | 247 133 162 182 188 /219 | 250 304 196 | 2% | 241 287 | 316 388 368
r 242 | 264 | 284 | 353 | 418 A 240 T o7y [womd aom [ 205 [ 4c8 || 265 | 290 | 326 | 383 | 435 [ s17 | b4
132 | 144 | 159 | 158 7221 b 147 165 | 179 | 160 | 235 278 190 | 201 IS | 242 | 0T nr 355
33 s A 248 | 276 | 3wz | @3 I§ 226 | 254 | 277 | 300 | 371 | 440 || 248 | 281 | I06 | 341 | 410 | 488 | 532
h 121 145 [ 171 204 134 150 63 | 181 | 214 51 164 | 183 198 | 221 | 261 07 34
% e 233 | 260 [ 312 | 370 |[@A EH 261 | 200 ) M9 | 414 25 | 288 | 321 | 388 | 458 | 516
Y i 120 | 132 | 1% | 184 149 | 168 | 595 | 229 167 | 182 | 207 | 238 | B0 | 34
. 35 245 | 204 | a9 Ol 246 | 274 | 329 | 300 272 | 303 | 384 ] 432 | 494
— 21 | 143 | em : 137 | 161 [ 179 | 210 167 | 185 | 219 | 257 | 2w
1 36 232 | zi6 | 330 256 | 311 | 289 286 | 344 | &8 | 467
B k4 111 132 15 | g 138 | 184 183 | : - 169 | 201 iy 258
3 g 245 | 284 | M9 271 | 325 | B8 | 442
i 128 | 151 | 178 [I5F 156 | 185 | 27 | 247
38 4 232 | 279 | 331 7312 266 | 208 | 286 | 48
] 4 B 118 | 129 | 184 sa4 | 170 | 200 | 208
® \FIBAE 203, 314 243 | 202 | 247 | ag7
Bl i 151 133 | 457 | 195 | 211
L 0 ; 200 : e s w0 | 317
s : B LR s 140 4363 1T | 195
E 44 : <3 ’ M | 358
l : 158 | 181
42 3 74 298 | 242
148 | 168
3 R ey 0 285 | 328
’ 138 | 157
a4 Wk _ 2r | o3
e 128 | 148

‘o

[

T T w T
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T
A Y W W W s /_VULCRAFT

i 1.5 B, Bl, BA, BIA

] % Maximum Sheet Length 42'-0
1 Extra Charge far Lengths Under 6'-0

g | Factory Mutual Approved (No. 0C847 AM, 0G144.AM,
and 3Y 1A6.AM) **
- ICBC Approved (No.3415)

o

e*:.’
; B ST\ U S

Bt & T\ S S\

2. I 36"

i 1
- SECTION PROPERTIES
- Deck | Dosign | Woighi (P57 7 % o = Type B (wide rib) deck provides exceilent structural
4 load carrylng capacity per pound of steel utilized,
Type Thick | Plg, Galv, indm N oM KS! .
v i 824 00238 | 136 1.46 0125 [ 0120 | 0.131 | 8O and ils nestable design sliminates the need for die-
i 822 00205 | 1.68 1.78 0168 | 0186 | 0492 | 33 set ends,
- 82 0032 | 187 197 0192 | 0213 | o221 | 33 . , .
5 820 00358 | .04 214 0212 | ozW | 247 | 33 1" or more rigid Insulation s required tor Type B
B9 g.n-na 239 249 o253 | 0277 ozt | 33 deck.
- | 81a 0474 | 272 282 0202 | 0318 | 0327 | B .
= | 816 00598 | 3.4 354 0373 | 0408 | 0411 | m3 Acoustical deck (Type BA, BlA) is particularly
. suitable in structures such as auditorivms, schools,
= . and theatres where sound control |s desirable.
1 ns are located in the vertical
’ ACOUSTICAL INFORMATION Ao?:)USﬁchp?di;aﬂ?o dar?ar in roperiles ars
3 Ceck Absortion Coeticient Notse Redudion weos where the oa ryogp P
= | = = 1 o ; negligibly affected (less than 5%),
- EXEIEAE IR I £ Inert, non-organle glass fiber sound absorbing
| * Source: Riverbank Acoustical LABOratorios — RAL™ Agd-185. batis are placed in the rib openings to absorb up to
o Test wes conlucied with 1.5 inches of 1.5 pcf fiberghss insulation 65% of the sound striking the deck.
on 3inch €73 Plaza dack dor the SDI. Batts are field Installed and may require
= separation.
| VERTICAL LOADS FOR TYPE 1.5B
| Max, i + m [ T) — ]
¥ No of | Dack | 501 Const, C.tq €. of Suppont
(. Spans | Type Span g 8 5.5 7" B B = 3 10~
az4 4.8 e T T Gt 2 V| 5 P A e S T .
= B2z 57 : -'r E‘g‘ﬁi S e
ey 821 &0 4 sl AR
4 1 820 PO T ; : 15}%‘* Salee 3-?5"
| 313 71 _ : s e e e
1 T8 [Ge 40 i AT :’E = P
= 8186 &'-8 et e [y atad K = Fa e B P ] E e ‘."5;“:_‘_ %f e’%@;; S5an Y
f.n.e@\ &-10 F ST AFEDET o s T BRGE Tl =2 T
- 8 22 811 S 71 ) 45 40 35 32 28 28
% ’ { T4 [ET) 97 52 46 49 38 33 20
J 2 B 20 T8 132 109 B 59 & 45 41 36 33
a 819 a5 354 127 107 ag
818 g3 174 144 121 44
818 108 218 181 152 55
i Bas E-10 T peeRE S e e T I ¢ BErl
8 gg? & e :g 133 T
- 1
a 3 Bzo 9 165 136 114 %g
: 813 &5 1493 158 134 5
ai1a Q-+ z18 180 151 2
5.-.] . AL 03 274 228 190 182 140 H
- .s Notes: 1

. Load tablas are calcutatnd using sectional propedtias based on the s1esd deslgm thickness shown In the
Sleel Deck Insthuia (SO1} Dasign Manual.

. Loads shown in the sheded areas are Jovemed Dy the live load deflection nol In axcass of 1/240 of the gpan.
A daad lzad of 10 PSF has been incluged,

3. ** Acouslical Deck I8 nO! coverad under Factory Mutual
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Title : Job #
Dsgnr: Date: 8:39AM, 20 JUN 06

Dascription : 1 2
Scope ;
Dsar- KW-0802110, Ver 5.0, 1-Dec-2003 teel B Desi Page 1 I
¢)1983-2002 ENERCALC Enginasring Sofware Stee eam vesign cales a0w:Calulations
Description cantilevered beams - full live
| General Information Code Ref: AISC 9th ASD, 1997 UBC, 2003 IBC, 2003 NFPA 5000 .
Steel Sectlon : W12X19 _ Fy 50.00ksi
Pinned-Pinned Load Duration Factor 1.00
Center Span 1833 &/ 8m Wi Added to Loads Elastic Modulus 29,000.0 kst
Leff Cant. 5.00 1 LL & 5T Acl Together
Right Cant 0.00 ft
Lu : Unbraced Length Q.00 ft

Distributed Loads Notet Short Term Loads Are WIND Loads.—'

#1 #2 #3 #4 #5 #6 #7
DL 0.600 k/ft
LL 0.700 kit
5T kift
Start Location -5.,000 ft
End Location 16.330 ft

Static Load Case Governs Stress
Using: ¥¥12X15 section, Span = 18.33/, Fy = 50.0ksi, Left Cant. = 5.004, Right Cant. = 0.00H,
End Fixity = Pinned-Pinned, Lu = 0.00ft, LDF = 1.000
_Achal Adlowable
Moment 40.181 k-ft 58.575 k-ft Max. Deflection 0.501 in
fb : Bending Stress 22.637 ksl 33.000 ksi .
o/ Fb 0.686 : 1 Lengtn/DL Defi 858.6 : 1
Length/(DL+LL Defl) 276.9 .1
Shear 11.243 k 57.152 k
fv : Shear Stress 3.934 ksi 20.000 ksi
fviFy 0.197 : 1

| Force & Stress Summary '

<<— Tnese columns are Dead + Live Load placed as noted —>>

DL LL LL+5T LL LL+ST
aximu _Only i@ Conter @ Center & Cants @ Cants
Max M + 40.18 k-t 16.94 40.18 1321 k-t
Max. M - -7.74 -7.14 -16.49 k-fl
Max. M @ Left -7.74 -7.74 -16.49 k-ft
Max, M @ Right k-t
Shear @ Left 11.24 k 5.53 11.24 6.48 k
Shear @ Right 10,30k 4.58 10.30 4.04 K
Center Defi, -0.5011n 0,204 -0.501 -0.501 -0.139 -0.139 in
Left Cant Deft 0.4331n 0.140 0.433 0.433 0.004 0.004 in
Right Gant Defl 0.000 In Q.000Q 0.000 Q.000 0.000 G.00Q0 in
..Query Cefl @ 0.000 ft 0.000 0.000 0.009 0.000 3.000 In
Reaction @ Lefl 18.37 B8.62 14.34 14.34 12.66 12.66 k
Reaction @ Rt 10.30 4 58 10.30 10.30 4.04 4.04 k

Fa calc'd per Eq, E2-1, K'Uir < Ce
| Beam Passaes Tabta B5.1, Pb per Eq. F1-1, Fb = (.86 Fy



Title : Job #

Dsgor: Data: 8:358AM, 20 JUN 06
Description : A 1 3
Scope :
: BBONOG
. 5 Page 2
S s, Steel Beam Design i |
______________________________________
Descriptlon cantilevered beams - full live
Section Propertles W12X19
Depth 12,160 In Welght 18.92 #t
Web Thick 0.235in Ixx 130.000 In4
Width 4,005 in yy 3.760 Ind
Flange Thick 0.350 in S 21.300 in3
Area 5.57in2 Syy 1.880 In3
Rt 1.000 in R-xx 4.820 in
Values for LRFD Design.... Reyy 0.8221n
J 0.180 in4 Zx 24.700 In3
Cw 131.00In6 2y 2.930 in3

K 0.850 In



Titla z SOk W
Dagnr Chatis SOAWAN, 20 JUIN Q8
Desoriplion : 1 4
Scopa ;
[ s GELER
S T W Yo 040 Sl Steel Beam Design i 00
Description cantieverdd baame - Wil ve on cantflever

Gensral Informatian Coule fef AISC 6 ASD 1mlrnc.1nun¢_1m!urmml

Steal Section . W12X18

Camigr Span
Lefl Canl
Right Cant

I l-llﬁm:-:lLli‘#ﬂ

 Distributed Londs - Pecte! Brort T Loachs Arw WIS Loty I

Hmin
aohn
Qotn
ooo

Pirrad-Fnres
e W Acses = | oads
(L& ST Aot TogeSs:

Fy S0 O0hal
Loag Dyrasgn Fadior 100
it Wt hum Py el

K ¥ "E] =4 £5 e Ei
| 1,504 [, B0 L]
LL 0, amn
87 wift
Searl Location f,af a
End Localian 10,330 L
a Beam OK
Statle Lodd Cass Govarns Strass
u WITE LD wacdion, Span = 11350 Faﬂﬁ'ﬂﬁ!l Lot Cant, = 8000, Righl Canl, = 000
End Flaity = Pirned-Pened Lu 'ﬂﬂl'.'ll'l..l. F = 1.000
Mvaril 1! Bl A ETA A
1 M, Daflmoiin .20 I
--m“ﬂ 8548 g 33000 kal lmlm m" BERE Y
o1 Fh W LigiviTAsLL Cintt) BOAE ;1
T Eadi i ET 15
b e Twe 1368 ksl 0000 eal
! Fy VR b B |
E Force & Streas Sum
i Thisa e & et = | ve L2ad placed &4 g —
m LL LL=57 LL LLsET
Lt Lky 8 Comtwt BCate B Carey
Max b= 1504 b4 RL-TTY TR 1n L
B, A - s F L | Al LE
M. A ) Laht T ER BT P
Rlai, bt ) Righil el
S £ LN HElk £53 EE} a4 .
Bhear [ Hight 458 k 458 & E8 i Gl .
il Dafl a0 Iri Sl <1204 1.0 « 130 £.138 "
Laf} Cant Cefl . 1450 [P o440 0,148 Lo 2004 b
Higght Capil Dl 2,000 I Q.0 o.ooo Q.06 000 o0
widunry Dol i 0nan f 0,000 G000 GG felfadir] CLO00 w
man : Lsf 12,68 L& f.62 [ K+ 1204 1208 k
458 458 4508 450 404 404 &

H ﬂ:'ﬁhh EX KL Ce
I Binarr; Pasasd Yable 85.1, Fboar Bq F1-1, o= 066 =y



Title : Job #

Dsgnr: Date: 8:39AM, 20 JUN 06
Descriptlon : A 1 5
Scope :
Rev. 580006
Page 2
User: Kw 8.0, 1-Dac-:
(Cﬁgaﬁ-ﬁzngglgﬁgﬂgmgn:@gﬁwm Steel Beam DeStgn calcs.ecw:Calaulalions

Descriptlon cantilevered beams - full live an cantilever

Section Properties  W12X19 ' ]

Depth 12.160 in
Web Thick 0.235 In
Width 4.005 in
Flange Thick 0.350 In
Area 5.57 In2
Rt 1.000 In
Values for LRFD Deslgn....

J 0.180 Ind

Cw 131.00 In6

Weight

[Fed
lyy
Sxn
Syy
R-xx
R-yy
Zx
Zy
K

18.592 #MR
130.000 ind
3.760 Ind
21.300in3
1,880 in3

4.820 In
0.822 In
24.700 In3
2,980 In3
0.650 In



Title :
Dsgnr:

Description @

Scope :

Job #
Date: 8:39AM, 20 JUN 06

A 18

Rev. 580008
User; KW-0B02114), Ver 5.8.0, 1-0ec-2003
{£)1933-2003 ENERCALC Englnecdng Softwara

Description cantilevered beams - full live on backspan

Steel Beam Design

Page 1
cales eowCalculations

General Information

Code Ref: AISC 9th ASD, 1967 UBC, 2002

IBC, 2003 NFPA 5000 I

Steel Section : W12X19 Fy 50.00ksl
finned-Pinned Load Duration Factor 1.00

Center Span 16,33 R Bm Wi, Added to Loads Elastic Modulus 29,000.0ksi

Laft Cant. 5.00 R LL & ST Act Togather

Right Cant 0.00 Al

Lu : Unbraced Length 0.00 Rt

| Distributed Loads R Note! Short Term Loads Are WIND Loads. .

#1 #2 #3 #4 #5 B& #7
oL 0.600 0.600 it
L 0.700 kit
ST kit
Stan Lecation -5.000 ft
End Location 16.330 ft
Summary Beam OK
Statlc Load Case Governs Stress
Uslng: W12X19 section, Span = 16,33ft, Fy = 50.0ksi, Left Csnt. = 5.00ft, Right Cant. = 0.00ft
End Fixity = Pinned-Pinned, Lu = 0.00ft, LOF = 1.000
_Agual _Afiowabla
Moment 40,181 k-ft 58.575 k-ft Max. Deflection -D.501 In
fo : Bending Stress 22637 ksl 33.000 ksl .
o1 FD 0686 + 1 Length/DL Defl BS8.6 : 1
Length/{OL+LL Defl) 2789 :1
Shear 11243 k 57.152 k
fv : Shear Stress 3.934 ksi 20,000 ksi
fv i Fv 0,197 : 1
LForca & Stress Summary I
<<— These columns are Daad + Live Load placed as noted —>>
oL LL LL+ST LL LL+ST
Maximum _Only & Center & Conler & Cants @ Cants
Max M+ 40,18 k-ft 16.94 40.18 16.94 K-ft
Max. M~ -7.74 -1.74 -7.74 x-ft
Max, M@ Lefl -7.74 -T1.74 -1.74 x-ft
Max. M @ Right kAt
Shear @ Left 11.24 % 5§53 11.24 5.53 K
Shear @ Right 10.30 % 458 10.30 458 X
Center Defl. -0.501in 0.204 -0.501 -0.501 -0.204 -3.204 in
Left Cant Defi 0.433in 0.140 0.433 0.432 0.140 140 in
Right Cant Defi 0.0001n 0.000 0.000 Q.000 {.000 0.000 in
-.Query Defl @ 0.000 1 0.000 0.000 0.000 0.000 0.000 In
Reaction @ Left 14,34 8.62 14.34 14.34 862 862 %k
Reaction @ Rt 10.30 458 10.30 10.30 4.58 4.58 k

Fa cale'd per Eq. E2-1, K'Ur < Ce

| Beam Passes Table 85.1, Fb per Eq. Fi-1, Fb = 0.66 Fy



Title : Job #

Dsgnn Date: 8:39AM, 20 JUN 06
Descriptlon : A 1 7
Scope :

Rev; 580008

User: KW-0802110, Ver 5.8,0, 1-Oee-20 i Page 2

lCﬁgﬂ:HGOCI E;Jg]RCngg'Egglleaﬂng Soc?ftwam Steel Beam DeSIgn cales.pow:Calculetdons

Description cantilevered beamns - full live on backspan

Sectlon Properties wi2xX19 j

Depth 12,160 in Welght 18.92 #ift
Web Thick 0.23510n Ixx 130.000 Ind
Width 4.005 in lyy 3.760 ind
Flange Thick 0.3500in S 21.300 In3
Asea 5.57 In2 Syy 1.880 in3
Rt 1,000 in R-xx 4.820 in
Values for LRFD Design.... R-yy 0.822 in
J 0.180ind X 24.700 in3
Cw 131.00 ing Zy 2.9601n3

K 0.650 In



Title ; Job #
Dsgnr: Date: 8:30AM, 20 JUN 06

Description :
A 18
Aav,

500006
; P 3
Y585, 2008 EERCALE Eagimecie Sotware Steel Beam Design cates ow Goleuioions

Scope :

Description Girder design along C.8
| General Information Code Ref: AISC 9th ASD, 1997 UBRC, 2003 IBC, 2003 NFPA 5000 I
Stael Section ; W14X22 Fy 50.00ks!
Pinned-Pinned Loag Duratlon Faclor 1.00
Center Span 18.00 # Bm Wt added to Loads Elastic Modulus 29,000.0 ksi
Left Cant. 0.00 LL & ST Act Together
Right Cant C.00f
Lu : Unbraced Length 6.00 ft
Point Loads Notel Short Term Loads Are WIND Loads, I
#1 2 £3 #4 #5 #6 #7
Dead Load 10.300 10.300 k
Live Load | 4
Short Term k
Location 6.000 12.000 fi

Summary Beam OK
Statlc Load Caze Governs Stress

Using: W14X22 section, Span = 18,008, Fy = 50.0ksi
End ty = Pinned-Ploned, Lu = 6.00dt, LOF = 1.000
_Actual _Allowagle
Moment 52.663 k-t B7.454 k-fi Max. Defiection -0.B47 in
fb : Bending Svess 25.942 kst 27.812 ksi Lengt/DL Def 3336 : 1
i 0.929 : Length/(DL+LL Defi) 3338 : 1
Shaar 10,408 83204 k
fv: Shear Stress 3.322 ksl 20.000 ksi
fviFv 01668 :1

| Force & Stress Summary I

<<— These columns are Dead + Live Load placed as noted ~»>

DL Lt LL+5T LL LL+5T
Maximum Only @ Center @ Center & Cants @ Cants
Max. M + 62.69 k-ft 62.69 k-ft
Max. M - K-t
Max. M @ Left w-ft
Max. M @ Right k-ft
Shear @ Laft 10.50 k 10.50 X
Shear @ Right 10.50 & 10.50 K
Cenfer Defl. 0.647In 0.647 0.000 -0.647 0.000 0.000 in
Left Cant Defl £.000In 0.000 0.000 0.000 0.000 0.000 In
Right Cant Defl 0.000 in 0.000 0.000 0.000 0.000 0.000 in
..Query Defl @ 0.000 ft 0.000 0.000 0.000 0.000 0.000 1n
Reaction @ Left 10.50 10.50 10.50 K
Reacton @ Rt 10.50 10.50 10.50 X

Fa calc'd per Eq. E2-2, K'Lk > Ce
| Beam, Major Axis, (102,000 * Cb/Fyp*.5 <= UT <= {510,000 * Cb/ Fyy».5, Fb pet Eq. F16

Section Properties W14X22

Depth 13.740 in Wwelght 22.04 #ft
Web Thick 0.230 in Ixx 169.000 ind
Width 5.000 In lyy 7.000 in4
Flanga Thick 0.3351n Sxx 29,000 in3
Area 6.48 in2 Syy 2.800 in3
Rt 1.250 In R-xx 5.540 in
Values for LRFD Design.... Reyy 1.040 in
J 0.210 in4 Zx 33.200 In3
Ow 314.00 in6 Zy 4.390 in3

K Q.735 in



Thla : Job #

Dagnar: Date: 8:39AM, 20 JUN DS
Description © A 1 9
Scope : )
e T : e —— — ==
0602 z Paga 1
%Yﬁm%?ﬁgém@mm Stee' Beam DESlgn calcs.aow:Calaalons

Description Girder gleng C
Genaral Information Code Ref: AISC Bih ASD, 1997 URC, 2003 IBC, 2003 NFPA 50{10—'
.
Steel Section : W21X57 Fy 50.00kst
Pinnad-Pinned Load Duration Faciot 1.00
Center Span 25.00 f B Wt Added to Loads Elagilo Modulus 29,000.0ksl
Lefl Cant Q.00 R LL & ST Act Together
Right Cant a0
L : Unbraced Length 625 ft
Polnt Loads Notet Short Term Loads Are WIND Loads.
#1 #2 #3 #4 ’5 85 #7
Dead Load 18,400 18.400 18,400 k
Live Load K
Short Term k
Location 8250 12.500 18,750 i
Beam OK

- Static Load Case Govarns Stress
Using: W21 %57 section. Span = 25.00ft, Fy = 50.0ksl

End Fixity = Pinned-Pinned, Lu = £.25R, LOF = 1.000

Actual Alwrwabla
Moment 234 437 k-ft 27T 500 X-ft Meoe. Ceflection 4.7390n
fb : Bending Stresa 25344 ksi 30.000 kst LergthyDL Defl 4050+
m1Fb 0845 :1 Lergthi(DL+LL Dgt) 40591
Shear ZRA00 & $70.586 &
fv : Shear Strass 3.312 ksl 20,000 ks
tvfFy 0.168 :1

Force & Stress Summary I

<<— Thase columns are Dead + Live Load placed as nated —>>

L 1LL+ET LL+ST
Maximum _M._ & Conigr o Center M A cants
Max. M + 234 43 kAt 234.43 %A
Max. M - k-t
Max M @@ Lafl k-ft
Max. M @ Right k-ft
Shear @ Left 2831k 2831 K
Shear @ Right 28.31 k 28.31 Kk
Canter Oefl. =0.739In -0.739 0.0C0 -0.739 0.000 0.000 in
Left Cant Deft 0.000in 0.000 0.000 0.000 0.000 0.000 in
Right Cant Defl 0.600 in 0.000 0.000 0.0060 0.000 0.000 in
Query Defl @ Q0001 (.000 0.000 0.000 Q.004Q 0.000 in
Reackion @ Lefl 28.31 /A Po iR K
Reaction @ Rt 28.31 28,31 2831 %

Fa calcd per Eg. E2-2, KU » Cc
| Baam, Major Axs, (102,000* Cb/ FyW.b <= LT <= {510,000 * Cb/Fy)*.5, Fb per Eq. F1-8
| Baarm, Major Axis, Fb per g, F1-8, Fb = 12000 Co Af/ (1 * ¢)



Title Job #
Dsgnr: Date: 8:39AM, 20 JUN 0B
Description :

Scope A 2 0

3::&»%3%&602110 Ver §.8.0, 1-Dec-2003 i Page 2
{c11983-2003 ENERCALE Enginasting Softwara Stee' Beam DGSIQn calos. aow Caloulzlions
Description Girder along C
Section Properties W21X57 - _ I
Depth 21.060 in Weight 56.72 #M
Web Thick 0.405 in Ixx 1,170.000 ind
Width 8.555 in lyy 30.600 ind
Flange Thick 0.650 in Sxx 111.004 In3
Area 16.70 in2 Syy 9.350 In3
at 1.840 In R-xx 8.380 in
Values for LRFD Design.... R-yy 1.350 in
J 1.770 nd Zx 120.000 in3
Cw 3,190.00 8 2y 14.800 in3

K 1.150 in
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]
o]
COLUMNS
Square structural tubing
Alowable concentric loads In kips L
I Ex§ It 5= 5
Va | ¥ | W | Ya | ¥ Yoo || % ] % | %a | W | Yo
—|i 3688 | 35.24 | 27.48 | 23.34 [ 19.02 150 || 28.43 | 2237 | V8.08 | 15.62 | 11.97
- e ]
T o5 [ 287 | 225 [ 100 | 154 | 1ia |[ 281 | 182 | 156 [ 127 | 07
5 || eas | 257 | 200 | v71 | 140 | 107 || 206 | 160 | 138 11 | &8
2 W 27s [ 253 | Ses | se7 [ vaz | sos || 483 [ 163 ) 131 ) 100 3
3 268 | 244 18% 163 13 b11 -] 186 144 87 104 a0
3 || 250 | 207 | 488 [ 188 | 130 | s0 f 478 | 142 | 122 5 100 7
] 251 | 228 | 180 154 126 08 189 136 118 26 74
1 242 1 2> 1T4 1489 122 o 160 128 111 g2 71
o D2s2 | 202 1es L 1aa | tir | o | 161 | 122 ) 405 | &7 &7
2 pee | 202 | 81 138 173 E7 144 115 g8 ar B
S| 2i2 | tos | 156 |2z | ves | ea | 13t |07 [ & 77 8O
s Il oot | 185 | 147 | 128 | soa | o [ 120 ) 93| BO | s
6| 190|176 | 40 [120] w0 | 76| 02| B0 | 791 6O 2
7 ll17el1ea ] 12 193] | 2] 97| 2| 72 g &7
i] 166 | 153 | 124 1a7 pg 65 BT ] B4 i}
g | 52| iz | 116|100 | @ | sa | 78| 85| 58| 42/ 39
o lliapliar 07| 83| 7| B0 70| 5§ 82| 5 ) B
i [ yor | 19| e8| 88| 71| se | e&| &4 | 47| 40 @
w ll 19| 108 ] sa| 7@| 65| s [l s0| 48| 43} 38 29
wll pel ai| | s | ssl 4af s 411 38} 31 24
|l o) 77 64| 88| 47| s8] @ | 3 W 2| 2
s |l 72| 67| 58} @8] 40| @ ) 3| 0| I &2 18
ol s2| so| 8| 42| 26| z7 (| - n) 28 23] 20 16
w |l e8| s4] as| 201 33| 26 25 18| 14
wil g5l st] 42| 37 311 24 17 | 14
wll @l a5 | ™| 27| A
i || 43| 20| m| == | 24| 10
3T ag 7 23 13
w og | 221 17
39 1¢ L
Fropertas = ]
—7140[ 3040 ene| sss| s8] 427 | ass| ase| 51| 456 f 262
541 E05| 4.8 wmal 303 238 or0| 228 204 89| 134
. 2{al 221| 2 23| 23| 236 M| 1.85] 189 18921 184
% o533 0.815| 0.583 | 0507 | 0553 | 0538 || 0.773| 0.722] 0.699 | 0677 | 0.688
07| 7.52| 820 540| 452| 354 403 3.99| 20| 252| 2400 |

[a—

i

vy ina Indicates K/ of 200

~
b F, = 48 ksl
e —
COLUMNS
Square structural tubing
Allowabla concentric [oads in kKps
H—.-_LH
Homlinal Stz 7 dx4 1xa
Thicksss 14 ¥ 4 ¥ P % ¥is Yie Va Vi
WA N | v I |Esr | 14N 0.4z 0.58 | 4.31 5.87
F 46 ksl
0 176 140 120 we 8 85 71 58
o 168 134 115 95 m B0 ird Ea
3 162 130 112 02 ral 77 84 50
4 156 128 108 ] 7] 73 8l 48
5 550 12 104 Bb B7 &5 &7 A5
B 143 116 100 B3 B4 63 53 42
7 135 110 95 0 B 57 49 39
= .8 128 103 850 TS 55 51 - 35
E ] 117 ar B4 70 BB 44 2 - -
10 108 BS T &5 51 a7 »n 27
B 2):] &z - B 47 3 r =2
% 2 87 74 @ £5 43 28 b 18
75 85 4p a9 22 19 6
g 14 g5 57 51 43 35 19 17 14
15 57 48 44 ag 30 16 15 12
% 13 i‘p g I8 23 27 14 1 1
24 20 24 1§ hh
18 a3 34 a1 =% .2 10 g
§ 18 35 a 28 24 19
ﬁ 20 32 2a 25 21 17
put 21 28 26 23 19 | 18
s ] 24 | ral e 14
x| 24 24 19 6 13
g- 24 19 17 15 12
25 14 11
Tl _m __
A m_::. 6.96 5.08 4.36 asg 277 a1 258 2.0
I?n. ) 123 10.7 9.58 222 8.59 3.58 a.18 280
(i) 1.9 1.45 1.58 1.5 154 1.07 1,10 1.4a
a}%08m | o4 | 0pes | opto [ 0574 | omeo | 130 | iz | a7
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Title : Job #

Dsgnr: Date: 8:21AM, 12 JUN 06
Descriptlon :
Scope : A o 3
l RQV' I}O‘D 0002 1190, Var 58.0, I-Dw
ar
B TS e 8 o Steel Column Base Plate cotes ecw:Calontalions I
Description
| Gaeaneral Information Code Ref : AISC 8th Ed ASD, 1987 UBC, 2003 18C, 2003 NFPA 5000 l
- ________________________________________
Loads . Steel Section HSS4x4x5/16
Axtal Load 2000 % Section Length 4.000 In
‘x X Asd Section Width 4,000 In
-X Axds Moment 0.00 k-ft Flange Thickness 0.291 In
Plals DImensions Web Thickness 4.000 In
Plate Length 10000 in Allowable Stresses
Plate Width 10.000 in Concrete f'c 3,000.0 pst
Plate Thickness 0.125n Base Plate Fy 36.00 kst
Load Duration Factor 1.330
Support Pier Size Anchor Bolt Data
E::: '\f,l';%‘”’ 2:-8% E" Dist. from Plate Edge 2.000 In
: . Bolt Count per Side 2
Tension Capadity 5500 K
Bott Area 0.442 In2
Summary . Baseplate OK
Concrete Bearing Stress Bearing Strass OK
Actual Bearng Stress 300.0 psl
Allow per ACI318-65, A3.1 Full Bearing : No Bolt Tension
=0.3*Fc * Sgrila2/A1) " LDF 2,384.0 psl
Altow per AISC Jg 2,783.Q0 psl
Plate Bending Stress Thickness OK
Actual fo 32.881.8 psl
Max Allow Piate Fb 35.910.0 psi
Tension Bott Force Bolt Tenslon OK
Actual Tension 0.000 k
Aliowabie 5.500 K




Title : Job &

Dsgnr: Date: 8:23AM, 12 JUN 06
Description : A 2 4
Scoape : -
Rav: 580000
. . 5 Page 1
e LDl SA0. 1-Oes 2000 Square Footing Design cates.ecoComtotons
Description
| General Information Code Ref: ACI 318-02, 1997 UBC, 2003 1BC, 2003 NFPA 5000
Dead Load 10.000 k Foating Dimenslan 4330 ft
Live Lasd 20.000 k Thickness 12.00 in
Short Term Load 0.000k # of Bars 4
Selsmic Zone q Bar Size 5
Overburden Weight 0.000 psf Rebar Cover 3.250 |
Concrete Weilght 145.00 pef fe 3,000.0 pSI
LL & ST Loads Combine Fy 60,000.0 ps
Load Duration Factor 1.000
Caotumn Cimension 10.00 In Allowable Soll Bearing 2,000.00 psf

Note: Load facioring supporis 2003 IBC and 2003 NFPA 5000 by virtue of thelr references to ACI 318-02 for concrete destgn.
Factoring of entered lpads to ultimate loads within this program Is according to AC! 318-02 C.2

Relnforcing

Rebar Requlrement

Actual Rebar "d" depth used 8.438 in As o USE per foot of Width 0.259in2

200/Fy 0.00313 Total As Req'd 1122 in2

As Req'd by Anslysis 0.0011 In2 Min Allow % Retnf 00014

Min. Reinf % to Req'd 0.0015 %

Footing OK
4.33ft square x 12.0in thick with 4- #5 bars
Max. Static Soil Pressurg 1,745.09 psf Vu : Actuat One-Way 28.52 psl
Alow Static Sofl Pressure 2,000.00 psf Vn*Phi : Allow One-Way 83.11 psl
Max. Short Term Scfl Pressure 1,745.09 psf Vi Actual Two-Way T2.77 psi
Allow Short Terrn Soll Pressure 2,000.00 psf WVn*Phi : Allow Two-Way 186.23 psli
My - Actual 422 kft I Altemate Rebar Selectlons...
: _ 22 k- 6 #4s 4 #5s 3 #6's
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Title : Jab #

Dsgnr: Data: 7:58AM, 12 JUN OB
Dascription : A 2 6
Scope
Rev. SB0000 = ) ) — -

. Page 1
iﬁ&s@ﬁ?ﬁ?&h‘é’ﬁ&i@%ﬂg&&%ﬁ"s‘?m» Masonry Wall Design caics.ecw:Cahgmlaliorﬁ
Descriptlon 12" masoniy wall - sieel centered

General Information Code Ref: AC! 530-02
Wall Height 7001 Selsmic Factor 0.3300 fm 1,500.0 psi
Parapet Height 2.00n Calcof Em =fm * 900.00 Fs 24,000.0 psi
Duratlon Factor 1.000 Special Inspection
Thickness 12.00n Wall Wi Mult 1.000 Grout @ Rebar Only
Rebar Size 7 Lightweight Block
Rebar Spacing 32in Equivalent
Cepth 1o Rebar 5750In @ Center Solid Thickness 5.258 in
Loads i
Uniferm Load Conceniric Axjal Load Wind Load 16.700 psf
Dead Load 375.000 #it Dead Load 0.000 #t
Live Load 450.000 #/f1 Live Load 0.000 #ft
Load Ecceniricity 2.0001In Raof Load
Roof Load
‘ Design Values I
..
E 1,350,000 psi Rebar Aroa 0.225in2 np 0.07005 | 0.80842
n: Eg/Em 21.481 Radlus of Gyration 4,368 1in % 031074 2/ki 7.17985
Wall Welght 74.000 psf Moment of Inestia 1,202.580 ind
Max Allw Aodal Stress = 0,25 Pm (1<{(h/140r¥*2) * Spinsp 269.62 psi
Allow Masonry Bending Stress = 0.33 fm * Spinsp = 495.00 psi
Allow Steel Bending Strass = 24,000.00 psi
LLoad Comkination & Stress Details Summary I
- 0000909090900
Axial Bending Stresses Axlal
Morment Load Steel Masonry Comprassion
Top of Wall I Ibs psi psi psi
DL +LL 1,850.0 973.0 1,422.7 29.9 15.42
DL + LL + Wing 1,150.8 523.0 982.3 20.8 820
DL + LL + Selsmic 1,338.1 5230 1,152.1 242 8.29
Between Base & Top of Wall
DL+ LL 825.0 1.972.0 1.4 14.9 31.25
DL + LL + Wind 18,438.0 1,5622.0 15,896.7 3338 24.12
DL + LL + Seismic 26,785.2 1.522.0 23,095.5 484.7 24.12

27.00ft high wall with 2.00ft parapet, Lt Wt 8lock w/ 12.00in wali w/ #7 bars at 32.00ino.c. at ceater

Max. Bending Compressive Stress . . .. ... ., 508.85 NG 2 .
Allowabie .. ... 495.00 NG | ZTfe SYERTTRAES ok
Max. Axial Only Compressive Stress ......... 31.25 psi
Allowable .......... 269.82 CK
Max Steel Banding Stress . ............. 23,005.87 psl

Alowable ... ... ..., 24,000.00 0K
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Title : Job #
Dsgnr: Date: 7:58AM. 12 JUN DB
Descriptlon :

Scopa ; A 2 7

Rev: 580002 - h . R Page 2
15152008 ENERCALE Engireetos Solhware Masonry Wall Design calcs.eowCalcualions I

Description 12" masecnry wall - steel centered

Final Loads & Moments I

Wall Weight moment @ Mid Ht 1,147.00 lbs

Dead Load Moment @ Top of Wall 750.00 In#
Dead Load Moment @ Mid Ht 375.00 In#
Live Load Moment @&gp of Wall 800.00 In##
Livet oad Moment @@ Ht 450,00 In-#

Maximum Allow Moment for Applied Aodal Load =
Maximum Allow Axial Load for Applied Moment =

Wind Mornent @ Mid Ht 18,081.59 In#
Selsmic Moment @ Mid Kt 26,411.03 in#
Total Dead Load 375.0Q lbs
Tolal Live Load 450.00 ‘bs
27.353.11 In#
17,012.02 lbs
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Title :
Dsgnr:
Descriptton :

Scope :

Job #

Date: 1:40PM, 12 JUN 08

A 32

Rev: SBQ004
User KW-0602110, Ver 5.8.0, 1-Dec-2003
[£)1983-2003 ENERCALLC Bngineening Software

Masonry Pier Analysis & Design

Page 1
caics.eow Calculalians

Description

Gepneral Information

Cade Ref: ACI 530-02, 1997 UBC, 2003 IBC, 2003 NFPA 5000

Total Lataral Foree 12.00 X Modult: Em =fm* 900.00
Seismic Zone 4 Mogull: Ev=Em * 0.40
Load Duralion Factor 1.00
E:'hear Pler Data '
Pier #4
Pler Height 28.671t
Pler Langth 9.33ft
Wall Thickness 12in
1" : Oepth Muit. 0.90
Plar Fhdty Fix-Flx
fm 1,500 psi
Fs 24,000 psi
Sp Insp Yes
Grout Spacing 321in
| Analysis Data —i
Pier #1
Helght/Length 3.0729
{HL3 29.0180
Rei. Defl 2.3602
Sum Rigldity 423.7Q
Rigidity = .001/Defl 423689
% Force 10 Pler 1.00
Shear o Pler 12.000 &
Relative Dsfi * 1075 0.00 In
M/ (V*Depth) 1.707
Em 1350,000.0 psi
Ev 540,000.0 psl
Summary B B
Shear Relnforcing... Pior #1
Fe=Vi(12*est*id) 3397psi =
Fv: wio Reinf. 35.00psi »~
Fv. w/ Rednf. 58.09 psi
Heriz. Shear Av Req'd Not Req'd in"2/ft
Bending Reinforcing...
woment @ End 172.02 x-ft
g "d" to tension As BA4DR
|' Bending As Req'd 0.851h2




Title : Job #

Dsgnr Date: 8:35AM, 20 JUN 08
Description :

Scope : A 3 3

| Rev. 580001
User: KW.0802510, Ver 53.0 14 De::-ZOOS
£2)1983-2003 ENERCA

General Footing Analysis & Design e I

Description Core footing

s
General Information

Code Ref: ACI 318-02, 1997 UBC, 2003 IBC, 2003 NFPA 5C00 ]

Allowable Soil Bearing 2,000.0 psf Dimensions...
Short Term ncrease 1.330 Width along X-X Axis 14.670 i
Seismic Zone 4 Length along Y-Y Axls 13330/
U s Fooling Thickness 14.00 in
ve & Short Term Combined Col Dim. Afoag X-X Axs 75.00in
fe 3,000.0 psi Col Dim. Along Y-Y Axis 75.00 in
Fy 60,000.0 psi Base Pedestal Haighl 0.000in
Concrete Weight 145.00 pcf :
Min Steel % 0.0014
Overburden Weight 0.00 psf Rebar Center To Edge Distance 3.501n
Loads 1|
Applled Vartical Load..,
Dead Load 122.000 X ...8CC atong X-X Axis 0.000 in
Live Load 29.000 x .. 8CC along Y-Y Axis 0.000 in
Shon Yerm Load k
Creales Rofglion about Y-Y Axis Creates Rotation about X-X Axjs
Applied Moments... {pressures @ tefl & right} {pressures @ top & bot)
Dead Load k-ft k-ft
Live Load k-ft k-t
Short Term B677.000 k-ft k-ft
Rotation Y- Creates Rotation about X-X Axls
Applied Shears... {pressures @ left & right) (pressures @ top & bot}
Dead Load k k
Live Load k k
Short Term k k
Summary Caution: X(short)ecc>Widt
14.67ft x 13.33ft Footing, 14.0in Thick, w/ Column Support 75.00 x 75.00in x 0.0in high
DL+LL DLHL+ST Actual lowable
Max Soil Pressure 941.3 2,517.3 psf Max bu 25.535
Mlowable 2,000.0 2,680.0 psf Required Sieet Area 0.571
"X Ecc, of Resuitant 0.000 in 44,133 in « Phi
¥’ Ece, of Resultant _ 0.000 In Shear Stresses.... Yy Vn * Phi
0.0001n 1-Way 77.089 93.113 psl
X-X Min, Stability Ratio No Qvertuming 1.50Q -1 2-Way 45,367 159.993 psl
Y- Min. Stability Ratio 1.594
Footing Deslgn 1
Shear Forces AC1LC-1 ACIC-2 Vo * Ph
Two-Way Shear 39.69psi 45.40 psi 23.82 psl 159.99 psl
One-Way Shears...
Vu @ Left 27.59psi ¥7.00 psi 41.12 psi 93,11 psl
Vu @ Right 27.59psi 6,27 psi 4,03 psi 93.11 psi
Vu @ Top 19.66 psi 21.55psl| 11.16 psi 93.11 psi
Vu @ Bottom 19.66 psi 21.55psi 11.16 psi 93.11 psi
Moments ACI CA1 ACIC-2 ACIC-3 Ry / Phl As Reg'd
Mu @ Left B.74k-ft -2.09 k-ft -1.35 x-fi 88.1 psi 0.30in2 perft
Mu @ Right 8.74k-R 25.54 k-ft 13.82 k- 257.3 psi 05702 perft
Mu @ Top B.18%-ft 8.77T k-t 3.52 k-it 68.2 psi 0.30in2 perf
NMu @ Boitom B.A8x-A 6. 77 k-ft 3.52 k-ft 68.2 psi 0.30in2 perft



Title : Job #

Dsgnr: Date: 8:39AM, 20 JUN 06
Descripticn : A 3 4
Scops : -
[ Rev. 580001 ————a—— === — = .
] . . . Page 2
1639505.2003 ENEFCAL Enginecnns Sotware General Faoting Analysis & Design calcs ecwCaloutations

Description Core footing

Soll Pressure Summary

Service Load Soll Pressures Left Right Top Bottom
0L+ LL 941.34 041.34 941.34 941.34 psf
OL+LL+ST .00 251727 841.34 941.34 psf
Factored Load Soil Pressures
AC| Eq. C-1 1,988.93 1,188.93 1,1858.83 1,188.93 psf
AC| Eq.C-2 0.00 3.524.18 1,317.88 1,317.88 psf
ACIEq. C-3 0.00 1,808.63 T13.74 713.74 pst
AC) Factors (per ACI 318-02, applied intemally to entered loads) .
ACIC-1 & C-2 DL 1.200 ACI C-2 Group Factor 0750  Add"l "1.4" Factor for Seismic 1.400
{ ACIC-1 8 C-2 LL 1.600 ACH C-2 Dead Load Factor Q.900 Add" "0.9* Factor for Seismic 0.900
| ACIC-1&C-2 ST 1.600 ACH C-3 Shori Term Factor 1.300

....zelamic = 8T *: 1100 Used In ACIC-2 & C-3



Tithe ¢
Dsgar:
Duscription -

Scope :

B SBO0D0Z -
User: KW-0602%10, Ver 5.8.0, 1-Dec-2003

Description

g a0y ENAAEEI B8, 1Dee 2000 e Rebar Embedment Lengths

Bar#1  Per ACI 318-02, 1997 UBC. 2003 IBC, 2003 NFPA 5000

Job #
Date: 8:30AM, 20 JUN 06

A 39

Page 1
calcs.eow Caledlalions

Bar Size # 5 Rebar Area 0.31¢In
fc 3,000.00 psi Class A Splice 16.43 In
Fy B0,000.00 ps1 Class B Splice 21.38 in
Straight Embedmant Comprassion Splice $18.75in
Reinf. Location Factor {aipha) 1 Tension Embedment...
Coating Factor (beta) 1 Final after adjustments 16.432 in
Lightwelght Factor (lambda} 1
As req'd / As actual 4.000 Comgresslon Embedment...
Spacing/Diameter Ralio 2.500 Final after adjustments 13.683 In
Hooked Embedmaent....
Adequate Cover 7 Yes Basic Bofore Adjustments 13.693 in
Epoxy Coated ? Yes '
Uightweight Concrete 7 No Flnal after adjustment 11,502 in
|Bar #2: Per ACI 31802, 1997 UBC, 2003 I1BC, 2003 NFPA 5000 I
Bar Slze # 5 Rebar Area 0310 in
fc 3,000.00 psi Class A Splice 21.38 In
Fy 60,000.00 psi Class B Splice 27.77 In
Stralght Em ont Compression Splice 18.75 In
Reinf. Location Faclor (aipha) 1.3 Tension Embedment...
Coating Factor {bata) 1 Final after adjustmants 21.361 In
Lightweight Factor {lambda) 1
As reqd / As actual 1.000 Compression Embedment...
Spacing/Diameter Ratio 2.500 Final after adjustmants 13.693 In
Hooked Embedmaeant....
E'dggyuaéga‘fggf 7 :Fg Sasic Befora Adjustments 13.693 in
ahtwelght Concrete 7 No Final after adjustmant 11.502 In
[Bar #3 : Using ACI 318-91 Methods I
Bar Size # & Rebar Area 0.440 in
fc 3,000.00 psi Class A Splice 24.85 in
Fy 60,000.00 psi Class 8 Spiice 32.04 in
Straight Embedment | Compression Sphce 22.50 In
ACI 12231 ] Tansion Embedment...
Liﬁrtwelgm Concrete ? No Basi¢ Before Adjustments 18.280 0n
Isita TOP Bar ? No Final after adjustment 24.648 in
As req'd / As actual 1.000
Compression Embedment. ..
Within Ties/Stirups ? No Basic Bafore Adjustments $6.432 in
Final after adjustmeant 16.432 In
Hooked Embedment...,
Adequate Cover ? Yes Basic Before Adjustments 16.432 In
Epoxy Coated 7 Yes Final after ad[ustment 13.803 in

Lightweight Concrete 7 No



Ttle : Job #

Dsgnr: Date: 8:39AM, 20 JUN 06
Description :
Scope : A 3 6
User Kw-uaozno-; 5,8.0, 1-Dec-2 ) Page 2
(cspfg'sa-zooa ENEﬁCiE.C' éﬁé?nfcer?r;gos?gﬂwre Re bar Embedment Lengths caics.ecwCalculalons
Description
Bar #;; : Per ACI 318-02, 1297 UBC, 2003 IBC, 2003 NFPA 5000 I
Bar Size # 7 Rebar Area 0.600 In
fc 3.000.00 psi Class A Splica 37.38in
Fy 60,000.00 psi Class B Splics 48,60 in
Stralght Embedmant Compression $plice 26.25in
Relnf. Location Factor (alpha) 13 Teasion Embadment...
Coating Factor (beta) Ll Final after adjustments 37.382in
Lightweight Factor {lambda} 1 .
As req'd / As actual 1.000 Compression Embadmeant...
Spacing/Diameter Ratio 2.500 Final after adjustments 18.170 In
Hooked Embedmant....
Egoeg;‘%gacg?; ? ¥22 Baslc Sefore Adjustments 19,170 In
Lightweight Concrate 7 No Final after adjustment 16.103 In
Bar#5 : Us'lng AC| 318-91 Methods
Bar Slze 4 8 Rebar Area 0.7%0 in
fo 3,000.00 psi Class A Splice 3482in
Fy 60,000.00 pst Class B Splice 4500 in
Stralght Embedment Compression Splice 30.00 In
ACI12231: k! Tension Embedment...
Lightwelght Concrete ? No Basic Befora Adjustments 34,818 In
IshaTOP Bar ? No Final after adjustment 34616 In
As req'd f As actual 1.000
, Compression Embedment. ..
Within Ties/Stimups 7 No Sasic Before Adjustments 24.000 In
Final after adjustment 21,909 in
Hooked Embedmaent.... )
Adequate Cover ? Yes i 0
Epoxy Coated 7 Yo Basic Before Adjustments 21.909

Uightweight C eta ? Ne Final after adjustment 18.403 In
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Titla : Job #

Dsgnr: Date: 8:30AM, 20 JUN 08
Description : A 3 8
Scope :

Code Rel: ACI 31802, 1997 UBC, 2003 (8C, 2003 NFPA 5000

- 5B001# , N Page 1
m&%&%ﬁ':h'%m&mnm Cantilevered Retainlng Wall Design colcs ot s I

Description
1_—Er'!teria ) I fSoiI Data I ]—Footing Strengths & Dimensions I
Retained Height = 850f Allow Soll Bearing = 2,000.0 psf fe = 3000 psl  Fy = 60,000psi
_ Equivalant Fluid Pressure Method Min. As % = 0.0014
Wall height abave soll = 4.17 ft Heel Active Pressure = 420
Siope BehingWal = 6.00:1 ‘ Toe Width = 275
op i Toa Aclive Pressure = 0.0 Heeal Width = 4.50
Helghtof Soll over Toe = 800 Passive Prassure = 3500 Total Foong Width =~ 775
Soil Denshy = 110.00 pef Water haight over heel = . DOH Footing Thi - $4.001n
Foolingl|Soll Fricton = 400 _
Wind on Stem = 0.0 psf Soll helght to Ignore ,fg‘; o ‘e‘dpm”' - 3;%,2
for passive pressure = 000In Key Distanca from Tos = 0.00 1t

Cover@Top = 3.00in @Bim= 3.00in

ﬂEE Stermn i Axlal Dead Load = 3,000.0 bs Axial Load Eccentricity 0.04n
Axial Load lied to Stem Aol Live Load = 1850.0 s
Daslgn Summaz . Stem Construction I Top Stem
Stem OK

Total 8eaiing Load = 12,922 bs Geslgn helght fi= Q.00
.resuitant eco. a 1.52 In Wall Material Aboee "HU = Concrete
Soil Presswe @ Toe = 1,595 psf OK ckness - 2%
Soil Pressure @ Heel = 1,970 ps‘ oK Rebar spadng = 14.00

Aliowable = 2.000 Rebar Placed at =  Edge
Soil Pressuie Less Than Allowable Design Data
ACI Factored @ Toe = 2,004 psf f/FB + fa/Fa = n.282
ACl Factored @ Heel = 2,596 psf Yotal Force @ Section bs= 25793
Footing Shear@ Toe = 26.9 psi OK Moment.. Actual Rdt = 7.308.1
Footing Shear @ Heal = 53.5 psi OK Moment ... Alowable = 258885
Allowable = 93.1 psi ol _

Wall Stability Ratios Sshh::;w.mlomble pss: - ;2'?
Overtuming = 841 OK P .
Sikding = 2.38 (Vesdtical Co Bar Develop ABOVE HL  In= 25.83

Sllding Cales (Vertical Component Used) 8ar Lap/Hook BELOW K. in = 8.00
Lateral Siding Forca = 21T06Mhs wall Weight x 2475

less 100% Passive Forcee - 5882 bs Rebar Depth 'd’ in= 15.63
less 100% Eriction Force= - 4,508.8 Ibs Masoary Data n
Added Force Req'd = 0.0 Ibs OK Fs gsl =
Lforisd Stabiiity = 0.0 Ibs OK Soild Grouting =
Spedial Inspection =
Footing Design Results Modular Ratio ' _
Toe Heel Short Term Factor =
Faciored Prassure = 2,094 2,586 pst Equiv. Salid Thick. =
MU' Upward = 8,153 0 R# Masonry Block Type =
Mu' : Downward = 1,315 §3,132 h#f Concrete Data
Mu: Design = 8,828 §3,132 f-# fc psi=  3,000.0
Actual 1-Way Shear = 2693 53.55 psi Fy psi = 60,000.0
Allow 1-Way Shear = 93.11 93.11 psi Othar Acceptable Sizes & Spacings
Toe Reinforcing = #5@ 16.00in Toe:
Heel Reinforcing = #6@14.00in Heel:
Key Reinforcing = None Spec'd Key:



Title : Job #

Dsgnr: Date: B:39AM, 20 JUN 08
Descriptian ; A 3 9
Scope ;

Code Ref: ACI 318-02, 1997 UBC, 2003 |BC, 2003 NFPA 5000

Rev. 580014
User: KW-0802110, 0,1 i . H Page 2
(.;T?gas-zousé@n&ﬁ%’aaﬁ’eﬁ;n&iMm Cﬂntll&VEl’Ed Retalnlng wa“ De5|gn calts.ecwiCalculations

Description

Summary of Overturning & Reslsting Forces & Moments _I
-.---OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item lbs ft ft-# Ibs ft ft-#
Heel Active Pressure = 21706 3.39 73558 Soll Dver Heel = 2,805.0 5.75 16,128.8
Toe Active Pressure = .61 Sloped Soil Dver Heel = 82.5 6.25 515.8
Surcharge Over Toe = Surcharge Over Heel =
Adfacent Footing Load = Adjacent Foollng Load =
Added Lateral Load = Axial Dead Load on Stem = 3,000.0 350 10,500.0
Load @ Stem Above Soil = Soil Over Toe = 201.7 1.38 277.3
SeismicLoad = Surcharge COver Toe =
S — - Stem Welght(s) = 2.755.7 3.50 9,845.0
Total = 21766 OTM. = 7,3559.9 Earth @ Stem Transitions =
Reslsling/Overtuming Ratlo = 6.81 Footing Weight = 1,268.7 3.63 4,529.2
Vertical Loads used for Soll Pressure = 12,9221 Ibs Key Welght =
Vert, Component = 1.158.5 7.25 §,398.8

Vertlcal component of active prassure used for soll pressure Total= 112721 lbs RM.= 500847






- 'TRC Intamationat Lid..
Consulting Englneers

217 Ward Clrgle

Bremtwood, Tennessed 37027

Location:
Zlp Codar

okt HCA Aurora
Job No. 5098

Cate: 52006
Sheet: 1 0l 13
By IE

AURORA HOSPITAL ’]QS‘\J 251 Ll28

Aurors, Coicrade
80012

LTmR

i

Daslgn Caoe:

Internatlonal Buikling Coda-2003, ASCE 7-02

Gpomalry of the structura:

Elevations:

Code Review and Load Celculations
{general Cage)

o T
Ground / First 0 0

Second 14.00 14.00

Third 28.00 14.00

Fourth Floo 42.00 14.00

Fifth Floor 56.00 14.00

Roof [-Fulure Sikth Floor 70,00 14.00

Future RootFuture Sevenlh Floor 84.00 14.00
Fuytura Penthouse Roof 88.00 14.00 |{main roof helght)

172/604

Fite: Load cak: - 23 May 08
Printed on; 53122006



MRC Internstionet LId.. Job: HCA Aurora Orate: 53172008
Lansutting Englneers Job Ng. 05098 Sheet: 20112
247 Ward Clrglg By: IE
Brantwoos, Termonsoa 37027

Max Height of structure ——— 9800 # {main rool helpht)

Width of structuora ————— 49 ft [Al One story elevation) Betn A3 & A19

Lenpth of slrugturg ————— 5725 R {A Ona story elavatfon) Setn 1T and 188

wiglh of structure ————— 106 ft (At Typical Floor) Betn A1 snd stalrwall

Length of structure —————— 244 {Al Typlcal Floor) Betn stalrwall & 1AA
Code Review and Load Calculations File: Load ¢3¢ - 23 May 06

{general Casa) Printed on: 6/31/2006 -2



MRC Intemational Lid., Job: HGA Aurora Date: 53142008
Consulting Engineers Job Mo, 05099 Sheet: 3of 13
17 Ward Clrcta By: IE
EBrentwood, Tannessea 37027

Classiication of structure for Importance Factors:

Nature of Ocoupancy: As per IBC Buldings and other struciures designated 25 essentalt facliitles Including.
Hospitals and cther heslih care facllifes heving sumery or emergency treatmenl facTites 15 categorized IV
Category w

Importancs factors tor Category IV Struciure s 35 follows:
Sefsmic Factor 1 ¢ 1.5
Snow Faglor |, iz
Wind Factor |, 1.15

[ead Load:

Typical Uniferm Deas Losda:
Structural component unhorm weirhts:

§ 4/2° LW composite stab on 3° composite deck 50 pal

Other:

Cafllng/ Lights / Mach 5 psf

Pariittgn 20 psf

Miscellznegcus 2 psf

Other, psf
Tetal Structural Uniform Welghts: 27 psf

Total Uniforrn Dead Load: 7 psl
——

Suparimposed OL @ roof lavel i 20, psf
Llva Load:
1 Patient Rooms 100 pst {all loads reducible uno)
2 Operating Rooma 100 psf
3 Carrldors Above First Floar 100 pst
4 Floor Carridors, Alj Lobbles, Stalrs, and Exit ways 100 pt
5 Machanlcal Roams 150 psf unredycivle
5] Stairs 100 paf
7 Sterage 125 psf unreduchble
8 Roof I© 20psf =< SAQU loacﬂ
Coge Review and Load Calculations File: Load cak: - 23 May 06

{general Case) Printed or: 643172008 e 39



TRC Internationsl Lid..
Consultlng Engineers

247 Ward Circle

Breftwond, Tennessae 37027

Job: HCA Aurora
Job Np, 05659

Determination of Nal roof snow Ipad 28 per ASCE 7-02

Determination of fat ol snow 1oeg

Ground &now load Pe 34
Exposure factor{Tabie?-2, pao) Terrain category C (Fully exposed) C, 0.9
Thermal factor (Table 7-3, p01) G 1.0
impartancs facton(Tsble 74, p91) 1 1.20
Flal ool snow i0Bd-H{ pi= 0.7 ° C, * G L7y} Dis 05 704
Fiel roof snow load-2{ 5 p,< 20, (P, = 1 * D). else, p, =20 * 1) Pe 24
Valug of gl roof snow joad viz design reo! snow load P 25.704
if, 0 < p, < 20 psf, we need ta conslder 5 psf of rain on snow surcharge No surcharge needed

The desfgn roof snow load = p (+ § 25 704
IF pez > Dy, diffecence of thase should be reduced in design valea, imiting to 5 psf 0
Hence, voive of 822 maf snaw load vz deslgn roof snow {oed Pt - 3;)._?04

Wind Load: {As structure Helght is greator than B0 ft ASCE 7-02 is used for wind loads)

Baslc Wind Speeg = 105 mph
Exposure category = C
Terraln Exposure Constant from Table §-2, p74a = 8.5
Naminal L of the atmaspiteric boundary leyer, Table 8-2, pTd zg = A
Ctassification of Buliding for Wind, Snow & Sefsmic loads = Category ™
Importance factor bw = 1.15
Topographi; Facier Kzt, CI8.5.7.2, p3) = 1 e
Gust Factor for RIg'd Structure G, C18.5.8, p3 = 0.85
Value of Cp from Flg 6-8 (Inserted below) for
Windwara Wall
Both Directons Cpw=0.8
Leegwant Wall
X direction Cpx= Cplx=-0.5 x= 108 A Lty= D.£34
Y direction Cp ly = Cply= -0,2850 ly= 244 h Lyllx= 2302

Code Review and Leoad Caiculations
{genersl Case)

Flle: Load cate - 23 May 08
Printet on: 5312006

Date; 5:31/2008
Shegt 4 of 13
By: IE

ps!

pst

paf

pat
psf

. 4t
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TRC inlermatlonal L.,
Consulting Englneers

217 Ward Clrcle

Brentwood, Tennessee 37027

Job: HCA Aurora
Job No. 05099

The wind ioads as per ASCE7-02 has been calculated as follows:

Date: 5/31/2006

Computation of Wind Loads on MWFRS as per ASCE 7-02 (Mean Roof Halght > 80 ft)

Wind Velocity v 106  mph
Exposure Type Cc
Enclosure type Enclosed Bullding
Category v
Topographlc Fatter Kzt 1
Directionality Factor Kd 0.85
Roof Angle -] 0 deg
tmponanca Factor |, Table 8-1, p73 | 1.15
Mean Roof Height h 98.00

Buidling width (@ Typical Level)

X direction Bx 106
Y direction By 244 ft

This buliding Is classified 25  Rigld Bullding
& Gust factor shafl be calculsted as per Cl. No: 6.5.8.1,

Gust Effect Factor
X direction
Y girection

Glk= 085
Gly= 085

External Pressure Coefficlent (Flg. 6-3) on windward wall Cpw =

The parapel level Np =
The parapet height Hp =
Number of Stortes Sp =

1
3 ft
7

Code Review and Load Calculations
(general Casa)

Eccentricity to determine the lorslon about the veriical axls of the building at each level

Eccentricity in x-direction = e x =(0.15°Bx)
Eccentrichty In y-direction = @ y =(0.15°8,)

Flte: Load cals - 23 May 06
Printed on: 5/31/2006

Sheet: 6 of 13
By: IE
Temaln Exposure Coefficlents (Teble 6-2, p74)
a=95 Zg= 300
0.8
.. 61



TRG Intlemational Lid.,

Job: HCA Aurora

Oate: 312006

_Consuning Englreers Job Mo, 05099 Sheet: 6 of 13
217 Ward Circle By: IE
Brentwood, Tennesses 37027
Elv. Bx By Cpw Cplx Cply Kr qz Pwx Pwry Plx Ply
ft ft ft pst paf psf oaf paf
g88.00 106 244 0.8 0.5 0,285 1.26 3485 23.55 23.56 -14.73 | -8.39
34.00 108 244 0.8 05 -0,285 1.72 33.71 2283 2293 -14,73 | -B.39
70.00 106 244 0.8 2.5 0,285 147 3228 21.95 .95 -14.73 | -89
56.00 108 244 0.8 05 0.285 1.1 30,73 20.90 20.90 -14.73 | -8.35
42.00 106 244 0.8 -0.5 £.285 1.08 .97 15.70 1870 1473 | -8.39
28.00 106 244 2.8 0.5 -0.285 0.98 26,60 18.08 18.09 -14.73 {823
14.00 106 244 o8 0.5 £3.285 .85 2345 15.95 15,85 -14.73 | -8.38
Q W5 244 0.8 0.5 -0.285 0.85 2345 15.85 15.95 -14.73 | -A.32
Note: Wind foad Is determined at a parficular fioor level and consldered o be unifgrm uplo the lower leval
Cese 1A | Case 1B Casa 2A Casa 20 Coso 3 Case 4
Fx Fy Fx Mz Fy Mz Fx Fy Fx Fy Mz
Kps Kips Kips | Kips-t Kips Hips-it Kips Kips Kips Klps Kipseft
B5.4 237 49.0 7790 178 850.9 49,0 17.8 B 13.4 1074.1
128.5 46.5 6.5 | 15338 k23] 1275.8 565 34.9 724 26.2 21091
1252 45.0 4.0 | s 33.8 12361 94.0 a3 0.5 .4 2049.4
121.7 435 813 1454.3 iz26 1193.3 1.3 326 848.5 245 1885.2
1rE 41,7 85.2 | 14024 1A 11444 852 13 88.2 235 1911.8
1124 39.3 841 1336.6 29.5 1078.7 841 .5 831 221 18131
104.8 3.1 78.6 12425 A §91.5 78.8 271 530 20.3 8823
524 8.1 35.3 524.8 125 4958 39.3 135 m5 10.2 Bt
B27.9 253.9 8209 98722 2204 aNEE.S 620.9 220.4 488.7 165.4 13466,0
Code Ravigw and Load Calculsiions Flie: Load calc - 23 May 08
Printed on: 5/31/2008 .-

{genarat Case)



"TRC Intemational Lid., AJob: HCA Aurora Cate: §/31/2008
Caonsulting Enginears Job No. 05098 Sheeot: 7 of 13
‘217 Ward Clrele 8y I
Brentwoad, Tennessee 37027

T
i

ISPy =ty

] —]

m (I T

l l- E P!y 'I

CASE 1 CASE 3 .

2 - Ay |

{ ]

T e "L

— DU N I 20 B N A e 4 —— 1 IR
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e | t _,} ) + ) 3;.'[ _D _j ]
L My T Mr ‘ My q

4TI RSPy L Pl l &7sroy el T | e |

LAty g, |

M= 075 (FactPrBiey My =075 P tPuoBrey My = 0562 (Pot PgBysy + 0563 (Par-PuygBpty|

ey =058y erz= £ 188, e =058, er=%50.15 fiy

Companent & Cladding:
Effective Wind Area = 10 sq.4%

I
I

b
WALL ELEVATION
2 -
a s .=
I = e
' 1‘ ) :
=] ]
B |
ROOF PLAN
Code Rendew and Load Calculstions File: Load calc - Z3 May 04

(genersl Case) Printed on: 5312006 w11



“TRE International Ltd., Job: HCA Aurora Date: 5/31/2008

‘Consuilting Englnears Job No. 65088 Sheet: 8 of 13
217 Ward Chele By: IE
Srentwond, Tannessea 37027
Wind Coefficients 2s per Figure 6-17, p&7
Zone GCp GCpi-) Gepl rve Gepl ve
Zorg =1 - -1.4 0.18 118
Zone -2 - -23 Q.18 £.18
Zona - 3 -3.2 0.18 018
Zone - 4 039 -0.9 0.18 018
Zorg -5 09 -1.8 Q.18 .18
e for Componsnts ang cladding b cotalned by the fosowing epuations:
p=q{GCp) - gl {Gepl) Refer Eq. 5-23 ASCE 702, p33
Compgnent and cladding pressures for roof zongs |
gz {psh gh (psf) Zore 1 Zone 2 Zone 3
3485 3485 54,7 -858 -1z
Component and ctadding pressures for wall zonas |
Windward Pressure (psf) Leeward Presaure (pal)
Pogithe Prassures Megatve Presounes
Floor
hafgflt'ﬂ in| gz (psf) |gh (psf) For Zona —4 For Zone 5 For Zone ~ 4 For Zone S
28 A4.65 a4 65 A7.42 742 -av.42 -£8.61
84 3.7 34.65 38.58 36.58 -37.42 4581
70 ze .65 3529 35,29 -37.42 H6.61
56 30.73 | 3485 33.50 3390 3r.42 56.81
42 28.97 485 234 323 37 .42 £8.61
25 26.60 24,65 A7 3097 -37.42 L5831
14 23.45 34.85 2134 27 M -37.42 58,61
0 2346 34,65 .34 2734 -37.42 -88.81
Code Review and Load Caleyations Fila: Loac caic - 23 May 0B
{general Case) Frinted on: 5/31/2008 - 81




TRC Intemational Lid.,
Consutting Engineers

217 Wartd Circle

Brontwood, Tennesses 37027

.M

Wind prssure on Components znd Cladding [a Wind Zone 4 (Windward & Leowwrd)

Coda Raview god Load Coculations
{genem| Case)

Job: HCA Aurara
ok Mo 05020

File: Load calc - 23 May D8
Prnted an: 5/31/2006

1L.a2

Dala: &§31/2008
Sheei: 9 of 13
gy, 1§
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FIRC Intarnational Lta., Job: HCA Aurora Date: B/31/2008
Cansuling Englinears Job Np. 05088 Sheet 11 0f 13
217 Ward Circle By: IE
Brentwood, Tennassae 37027

Selsmic Base Shear: V = CsxW

Where Cs shall be determined In accordance with 1 §.6.5.2.1, p148

€5 = 8SDS /({Rfe) Where 505 = (2/3)x SMS
Where SMS =FaxSs= §.2160
Therefore, SDS = (2/3)XSMS = | 0,1440
C3= 508 /{Rfla) = 0.0432
But Ca newd not excesd (Egn 9.5.5.2.1-2) C5 = 801 Ff{RNe) 2 T
To Fing T:
Meax helght of structe = w00 f
Cl= 0,02 = O.75 {Tanle 5.6.6.3.2}
T= Clxha*xs= 0823 (Eq. 9.5532-1)
T= 0N = D.B {EQ. 8.5.5.3.2-1a)
5M1 = Fvx 51=00035
SDf= (23)xSM1 = 0.062
CS =501 /{(RAg)x T] = 0.0300 < 0.0432
Also, Cs should nat ba less than CSo0M4x808xle = 0.0095 < 0.0432
(Eg. 9.6.5.3.2-1a)
Therefore, Cs = 0,0300
Selsmic Base Shear: V = Ca x W L 0.03D0 AW
Code Revlew pnd Losd Caloulations Fite: Load calc - 23 May 08

{peneral Case) Printed on: /31,2008 e 111



" TRG intemaional Lid.. Job: HCA Aurora Dala: 6/3172006

- Consulting Enplneers Job No. 65089 Sheat: 12 0f 13

217 Ward Clrcle By IE
Brentwood, Tannessee 37027

To Find Doad Load of Structure:

Low Roof Area = 4030 sq.ht
Fogr Avea = 19520 sq.ft
Daa Load of Slab & typical floars = 9018 kips (8 floars - 75 psf)
Dead Lead of Reof Deck @ Roof = 390 kips
Dead Load of Low Reof = 121 Kps
Waight of Beams = B30 kips Approximate
Waight of Columns = 300 kips Appro]mala
Kips -
- klps
Welght of Brick + LMF wall = 3210 kips {#0+10) PSF
Welght of One Story Brick Cladding = 0 Wos Cirectly supporied an grounts
Partion Load sl @ typical foars = 2342 kips (6 floars - 20 paf)
Total Dead Load = 16012 kips
Semlc Basg Shean V = Casx W = 0.0300 x W
= 487 Klps
Selsmic Distributian along sach lavel: Fu=C,V (9.5.5.4)
I W) | Hx(®) | WiKips) | WIbIR | vk [Faikips)
Flrst 0.00 0 21 o 000 | 0.0
Second 14.00 44.00 2641 43487 0.04 19,94
Third 28,00 14.00 520 BEG0S 0.08 39,74
Fowth 42.00 14.00 25#0 133186 0.13 51.07
Flfth 56.00 14.00 2520 180730 0.7 8287
Rooff Future Skah | ¥0.00 14.00 2520 226058 0.2 105.02
Future Saventh B4.0D | 14.00 2620 277984 0.27 127.45
Future Roof 98,00 1400 748 97268 0.00 44,80
Total 16012 1048324 1 481
Cads Review and Load Calculations Fite: Load calc - 23 May 08

{general Case) Printed on: 53172008 - 321



. -7 TRC Inmemational Lid.,
 Consuling Engineers

217 Ward Clrele

Brentwood, Tennassee 37027

Job: HCA Aurara
Job Mo, 05088

“T'o find Distribution Exponent K, ralated to the bullding period:

farT= 0.6 K =1
ForT=25 K=2
Thevefore for T= 0,623 <1
K= f.061

Detarmnination of Selsmic design categony

Code Review and Load Calculations
{panaral Case)

Sps . 0,144
From Table 9.4.2.1a, p131

SDS <0.167g
Thie Sedsmic Design ColegaryIs A

Sor - 0.0623
From Tabla 9.4.2,15, p132
Sm <0.067g
The Selsmk Design Category {s A

Henca the structure based on the above analysis fails under
-SEISMIC DESIGN CATEGORY IS A”

Fie: Load colc - 23 May 06
Frinted an: BE31/2006

Date: 5/31/2008
Sheet: 130112
By 1E

1



AURORA HOSPITAL SNOW LOAD CALCULATIONS

Location; Awurora, Colorado
Zip Code: 80012
Design Code: IBC 2003, ASCE 7-02

1. snow load calculation on low raof of cannector

1) Ground snow load (Figure 7-1) Py =
2) Exposure factor {Table 7-2)  Terrain category C
Roof exposure Partially exposed
C.=

3% Thermal factor (Table 7-3) C=
4) Importance factor {Table 7-4) building category IV lg =
5) Flat roof snow load -1 Py =0.7C,Clspy Py =
8) minimum p, for low-slope roof

a)If py is 20 psforless Pf (min) = I;pg =

a) if pg exceeds 20 psf Pf (min) = 1,“20psf =

Thus, fiat roof snow load - 2 Pf {min) = Py =
updated flat roof snow load Py = max(pn. P2}

7} Rain-on-snow surcharge load

If pg is 20 psfor less, roof slope less than W/50

if not

thus, rain-on-snow surcharge

updated flat roof snow load Pf =

8} if pp>py, their difference should be reduced from design valus, Iimiting to 5 psf

updated flat roof snow load Pf =

34.0 psf

1.0
1.0

1.2

28.6 psf

40.8 psf
24.0 psf
24.0 psf
28.6 psf
5.0 psf
0.0 psf

0.0 psf
28.6 psf

28.6 psf



2. snow drift calculation on low roof of connector (west part in north-south direction)

Roof shall be designed to sustain localized loads from snowdrifts that form in the wind shadow of
a) higher pestions of the same structure

b) adjacent structures and terrain features

snow drift comes from a higher roof or, with the wind from the opposite direction, from the reof on
on which the drift is located. thes two types of snow drifts (leeward and windward) are shown
in Fig. 7-7.

the geometry of the surcharge load due to snow drift shall be approximated by a triangle as shown
in Fig. 7-8.

drift loads shall be superimposed on the balanced snow load.

L Lu =|
[~ |

Snow dnft surcharge load
ha 74
pd{

¥ hd k4 ¥ b
A
hb
k4 y Y y . L ¥
. W .\\
- Balanced snow
load
Length of the upper roof of the drift Lu {upper) = 13.40 ft (Axis TN-1U)
Minimurn of Lu Lu (min) = 25.00 ft
Thus, L= 2500 ft (Leeward drift)
Length of the lower roof of the drifi Lu {lower) = 48.46 1t (Axis 1U-1BB)
Minimum of Lu Lu {min) = 25.00 ft
Thus, L, = 48.486 ft (Windward drift)

Height of snow drift (Figure 7-9)

If Lu=>600 ft, use equation hd = 0433\/1'1: j“\/pg +10 —1.5

Ground snow load Pg= 34.00 psf

for leeward drift hy = Figure 7-9 value 1.70 ft

for leeward drift hy = Figure 7-9 valug x 0.75 1.88 ft
thus, drift height he = max(leeward, windwarg)

= 1.88 fi



= 0.13 p, + 14
snow density (Equation 7-3} 7. < 30 pof

thus, y = 18.42 pcf
helght of balanced snow 5, = £7 _ 1554

clear height from tap of balanced snow load 10 closest point on adjacent upper roof
hefhy = 35.12 »0.2
thus, snow drift should be considered
drift width W

w=4h, and h,=h, (h,<h)
w=4hi/h, and h,=h, (h;>h,)
w < 8h,

w= 7.50 ft
Height of snow drift hyg = 1.88 ft

the maximum intensity of the snow drift surcharge load

b=y 34.54 psf



3. snow drift calculation on low roof of connector (west part In east-west direction)

Roof shall be designed to sustain localized loads from snowdrifts that form in the wind shadow of
a) higher portions of the same structure

b} adjacent structures and terrain features

snow drift comes from a higher roof or, with the wind from the opposite direction, from the roof on
on which the drift is located. thes two types of snow drifts (leeward and windward) are shown
In Fig. 7-7.

the geometry of the surcharge load due to snow drift shall be approximated by a triangle as shown
in Fig. 7-8.

drift loads shall be superimposed on the balanced snow load.

Length of the upper roof of the drift Lu {upper) = 97.50 ft (Axis A1-A13.1)
Minirmum of Lu Lu (min) = 25.00 ft
Thus, L, = 97.50 ft (Leeward drift)
Length of the lower roof of the drift Lu (lower} = £65.80 fi (Axis A13.1-A19.1)
Minimum of Lu Lu (min} = 25.00
Thus, L,= 65.80 fi (Windward drift)

Height of snow drift (Figure 7-9}

If Lu>600 ft, use equation h, = 0_433\/1,?'f 4\/15’8 +10-1.5

Ground snow load Py = 34.00 psf
for leeward drlft hy = Figure 7-9 value 3.50 ft
for leeward drift hy = Figure 7-9 value x 0.75 206 ft
thus, drift height hy = max(leeward, windward)
= 3.50 ft
= 0.13 p, + 14
dansity (Equation 7-3 4
snow density (Eq ) < 30 pcf
thus, y o= 18.42 pef
height of balanced snow = Pr _ 1.55 ft
4

clear height from top of balanced snow load to closest point on adjacent upper roof
h.= AH-h, = 8245 ft

hhy = 53.18 0.2
thus, snow drift should be considered



drift width W

w=4h, and h,=h, (h,<h)
w=4hi/h,  and h,=h, (h,>h)
w S 8h,
W= 14.00 ft
Heighi of snaw drift hg = 3.50 fi
the maximum intensity of the snow drift surcharge load
pi=hy

64.47 psf



4. snow drift calculation on low roof of connector (east part in north-south direction)

Roof shall be designed to sustain localized loads from snowdrlfts that form in the wind shadow of
a) higher portions of the same structure

b) adjacent structures and terrain features

snow drift comes from a higher roof or, with the wind from the opposite direction, from the roof on
on which the drift is located. thas two types of snow drifts (leeward and windward) are shown
in Fig. 7-7.

the geometry of the surcharge load due fo snow drift shall be approximated by a triangle as shown
in Fig. 7-8.

drift loads shall be superimposed on the balanced snow load.

Length of the upper roof of the drift Lu (upper) = 97.50 ft (Axis AT-A13.1)
Minimum of Lu Lu (min) = 25.00 ft
Thus, L, = 97.50 fi (Leeward drift)
Length of the lower roaf of the drift Lu (lower} = 28.96 ft (Axis A13.1-A14.1)
Minimum of Lu Lu {min} = 25.00 ft
Thus, L,= 28.96 fi {(Windward drift)

Height of snow drift (Figure 7-9)

If Lu=600 ft, use equation hd = 043:’\/1;” f‘\/pg + 10 —1.5

Ground snow load Py = 34.00 psf
for leeward drift hy = Figure 7-9 value 3.50 ft
for leeward drift he = Flgure 7-9 value x 0.75 1.31 ft
thus, drift height hy = max{leeward, windward)
= 3.80 R
= 0.13 p, + 14
snow density (Equation 7-3 Y
ty (Eq ) < 30 pof
thus, y = 18.42 pef
. Py
height of balanced snow h, = —— = 1.55 ft
Y

clear height from top of balanced snow load to closest point on adjacent upper roof
he= AH-h, = 82.45 ft

h.thy, = 53.18 »0.2
thus, snow drift should ba considered



drift width W

w=4h, and h,=h, (h, Sh,)
w=4hi/h, and hy=h_ (h,>h)
w S 8h,

W= 14.00 ft
Height of snow drift hg = 3.50

the maximum intensity of the snow drift surcharge load

b=y 64.47 psf



5. snow drift calculation on low roof of connector {east part in east-west direction)

Roof shall be designed to sustain localized loads from snowdrifts that form in the wind shadow of
a) higher portions of the same structure

b) adjacent structures and terrain features

snow drift comes from a higher roof or, with the wind from the opposite direction, from the roof on
on which the drift is located. thes two types of snow drifts (leeward and windward) are shown
in Fig. 7-7.

the geometry of the surcharge load due to snow drift shall be approximated by a triangle as shown
in Fig. 7-8.

drift loads shall be superimposed on the balanced snow load.

Length of the upper roof of the drift Lu (upper) = 10.00 ft (Axis 1R-1U)
Minimum of Lu LLu {min) = 2500 ft
Thus, L,= 25.00 ft (Leeward drift)
L.ength of the lower roof of the drift Lu {lower) = 18.33 # (Axis 1R-1K)
Minimum of Lu Lu {min) = 25.00 ft
Thus, L, = 25.00 ft (Windward drift)

Height of snow drift (Figure 7-9)

If Lu>600 ft, use equation hd = 0433\/1,11 %/pg +10 —1.5

Ground snow load Pg = 34.00 psf
for leeward drift hy = Figure 7-9 value 1.70 ft
for leeward drift hy = Figure 7-9 value x 0.75 1.28 ft
thus, drift height hy = max(leeward, windward)
= 170 ft
= 0.13 p, + 14
snow density (Equation 7-3 4
ty (Eq ) < 30 pef
thus, yoo= 18.42 pcf
height of balanced snow 5, = £/ _  1s5f

clear height from top of balanced snow load to closest point on adjacent upper roof
he= AH -h, = 54.45 ft

hhy = 35.12 »0.2
thus, snow drift should be considered



drift width ¥

w=4h, and h,=h; (h,<h)
w=4hi/h and h;=h  (h; >h)

w< 8h
W= 6.80 ft
Height of snow drift hy = 1.70 ft

the maxirmum !ntensity of the snow drift surcharge load

b=y 31.31 psf



Permit #

Permdt Date

COMcheck Software Version 3.1 Release 1
Envelope Compliance Certificate

2003 IECC ,

Raport Date: 02/09/07
Data filgnamea: C:ADOCUME—1{ohns\Deskof\AURORA-1 . CCK

Section 1: Project Information
Project THle: Medleal Conter of Aurora

Construction She: OumeriAgent Deslgner/Caniractor:
1501 Soith Potomas Straet Medical Cénter of Aurors
Aurora, CO 80012

Section 2: General Information

Bullding Location (for weathar data): Aurora, Caluredo
Chenals Zone: 13b

Heating Degres Days (base 66 degrees F): 6020

Ceoling Degres Days (base 85 dagreas F) 879

Project Type: Additon

Glazng Arez Parcentags: 24%,

Activity Tyne(s) Floor Area -
Madical end Clinical Cara 140t

Section 3: Requirements Checklist

Envelope PASSES

Climate-Specific Requirsments:

Compenent NameMescrintian Gross Area  Cavity ConL.  Proposed Budpst
or R-¥alue RMalve U-Factor U-Fador
Parimetor
Roof 1: Non-Wood Joist/Rafter/Truss 10000 0.0 19.0 005 DOs7
Roof 2: Struciural Sleb 18000 - 18.0 0.048 0.067
Sxylight 1: Matal Frama with Thermal Braak:Double Pane with Low-E, 0 - — 0.500 D.057
Tinted, SHGC 0.31
Extarior Wall 1: Matal Frame, 16° o.c. 15050 18.0 0.c 0,114 D087
Window 1. Mata! Froma with Thermal BreaicDouble Pana with Low—£, 5D —_ — 0.480 UARR
Tinted, SHGC 0.31
‘Door 4: Glass, Clear, SHGC 0.30 100 — — 0.500 0.585
Extaror Wall Z: Melal Frame, 167 a6, 13340 18.0 0.0 0.114 0.087
Window 2; Matal Freme with Therma! Break:Daubla Pang with Low£, 3080 — - 0.480 0586
Tinted, SHGC 0.31
Door 1: Solid 128 —_ —_ 0204 0.138
Extaricr Well 3: Metal Frame, 16" o.c. . 8900 ' 180 0.0 0.114 0.087
Window 3; Matal Frame with Tharmal BrezkcDouble Pane with Law-E, 2720 — — 0.480 0.586
Tited, SHGC 0.31¢
Qoar 2; Sofid 25 — - D200 0.138
Exdarior Wal! 4: Matal Framsg, 168" a.c. 2731 19.0 0o 0.114 0.087
Window 4: Mets! Frame with Thermal Break:Double Pang with Low-E, 200 — — 0.480 0.685

Tinted. SHGC 0.31

Madical Centar of Auora . Page 10l 18



Door 3; Solid 26 —

—_ 0.200 Q0.138

Floor 1: Slab-On-Grade: Unheeted, Verical 3 R, i 550 — 10.0 — —

() Budget L-factors ars used for scfiware basaiina calculations ONLY, and are not ebde requiraments.

Air Leakage, Component Certification, and Vapor Retarder Requirements:

L)

All jeints ard penetrabions are caulked, gasketed, weather-gtripped, or otherwise sealed.
Windaws, doors, and skylights certiflec as meeting leakage requiraments.
Componant R-values & U-factors labeled as caxtifiad.
Stulr, elavator shalt vents, and cthier dampers Intagral to the buiiding envelops rrp equippad with motorized dampers,
Cargo doars and Joadlng dock door Bre woather sealed. '
Racewsed dghting fixiuras are: (1) Type 1C reted and sealed or gasketad; or () instaled insida an eppropriate alr-tight
assembly vith & 0.5 inch clearance from cambustible matertals and with 3 Inches clearance from Insulafon material.
Buiiding enWance doars have a vestibula and eqiipped with dlosing devices.
Excoplions:

Buddlng entrancas with revolving doors.

Doors that open diraclly from a spaca lass than 3000 zg, . In area.

Vapor retarder nstallad.

Section 4: Compliance Statement

Compllance Statemant: Tha proposad envalopa dasign reprasanted Ihlls document Is conistent with the bulldng plans, '
spacifications and olhir calculations sudbmitied with this permit application, The proposed emiope sysiem has bean designed to
merat $he 2003 |IECC requirernants In COMeheck Vorsion 3.1 Release 1 and to compty with tha mendatory requiremants In the

Requiraments Chacklist
Dot iees Encge L S’Q@ﬂ? L\i‘(_ﬂ
- Cata

Principal Envelope Dasigner-Name Signature

Projact Notes:!

Fraviously saved project nformation:

Modlca} Center of Aurora

Cary Gamer, Diniti Englert - Perkine + Wil - Architects
Ablgall Lipperman - cord partnare - Elechical Engineer
John' Skinner - cord partnars - Mechanical Englneer
Abigal| L ipperman - cord partners

Madical Cantar of Arora
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Permit #

Permit Dals

COMcheck Software Version 3.2.0

Lighting Compliance Certificate

2003 [ECC

Repaort Date: 02/08407
Cata fllaname: CADOCUME-1\shaungil CCALS-NTEMPOR~11{OLK2RAURORA~1.CCK

Section 1: Project Information

Project Tile: Medlcal Canter of Aurora

Constructicn Slte: Owmner/Agent DesignerGontractor:

1601 Bouth Polomac Sireat Medical Cantar of Aurors
Aurora, CO BOO12

Sectlon 2: General Information

Bulding Use Description by:  Activity Typa .

Profect Type: AddMon

Activity Tvools) Eloor Araa
Medical end Clinlcal Cars 122401

Seaction 3: Requirements Checklist

Interior Lighting:
O 1. Totel actusl walts must be less than or aqual to totel allowed walts.
Allowed Watts Actual Watts Complles
146381 130974 YES
0 2. Exdl signs B Watts or Jesa par alde.

Extarior Lighting:
0 3. Efficacy greater than 45 lumens/W:
Excaptions:
Speclalized ligtiting highlighting teaturee of histore bulldings; signage; safety o security Eghting: low-woilege landscaps

fighting

Controls, Switching, and Wiring:
O 4. Indapendent controls for each space (SwilchfocoupaNCcy Sensor,
Exvapbons:
Araas designatec as securlly or emergancy areas thal must be continuously liluminated.
Lighting In elalrweys or corridors that are elaments of the means ¢l egrass.

Mastar switch at antry to hotelimotel gusst rcom.
Individual dwelling umits saparehsly metared.
E=ach space provided with a manual contro! lo provida uniforrn ight reduction by &l least 80%.
Exveptions:
Only one lumninake In space;
An occupant-sensing device controls the area;
The area s a8 conidor, stojarpam, restreom, publc lobby or guest room;
Amsan that ums less than 0.8 Waltsisq L

0ooag
~N @

Page 1 of4



Autcmatic Nghting shutaff centrol In bulldiaga iargsr than 6,000 sq.it
Photocallastronomical tma switch on exdarior lights.
Exceplians:
Lighting Intended for 24 hour use,
O 10. Tandem wired ohe-amp and thresdamp ballastsd Juminaires (No single-damp ha]l:asts).

Expapbons:
Eiscironie high-frequency bakaets; Luminaims on emergency cimalts of With no avallable palr.

W,

Section 4: Compliance Statement

Comgpliarce Statemart The propased Ighting design represanted In this document ts consistant with the buliding plans,
spedflcations and other caleulations submitfed with thia permi spplication. The propoesd lighing system has besn doslgned to
meet tha 2003 |ECT, Chapter B, requiremants in COMcheck Version 3.2.0 ard to comply with the mandatory mdqulremants in the

R%ﬁﬁzmm&‘mh QZ W/"/ ‘ Dﬁ-‘f'o’f

Principal Lighting Deaigner-Name  ,  Sipiature —

Profact Nofes:

Previously saved project Information:

Medical Cantar of Aurora

Cary Gamar, Diroitri Englert - Parking + Wii - Architacls
Abigall Lipperman - cord partners - Elactrical Engines:
John Skinner - et partoers - Mechanical Engineer
Abigail Lipperman - cord periners

Paga 2 af 4



COMcheck Software Version 3.2.0

Permit #

Permit Date

Lighting Application Worksheet

2003 IECC
Report Date:

Cata filenams; CAIOCUME-1ishaungiLOCALS~ N TEMPOR-1\OLK2BVAURORA~1.CLK

Sectlion 1: Allowed Lighting Power Calculation

TA{ T12 Fluorescant 23; U1: Bev pit it / 48 T8 32W / Elegtronic

A B
Area Catogory Floar Area Allowad Alowed Watts
(R2) Watts /112 {BxC)
Moedkal and Clinical Care 122401 1.2 145831
Totel Allowed Walts = 148881
Section 2: Actual Lighting Power Calculation
A ] c fiv) E
Fbdure [D : Dozaription / Lamp { Wattage Per Lamie / Ballast Lampe/ #of Fixtura (CXD)
. . Fixtwe Fixtures Wett
TR/ T12 Flucrescent 12 AT; 2x4 Ol Lay-in / 48" T8 32w/ Electronle 2 M1 66 22185
T8/ 112 Fluorescent 2; A10r 2x4 O Lay-n O/ 48" TE 32W / Electronlc 2 il 65 1365
T8/ T12 Flvorascent 2 copy 2 81: 204 Lens Lay- 7 48" T8 32W / Blacironlo 2 116 86 7475
T8/ 712 Ruorescant 2 copy 3: BZ 2 Lena Gyp /4587 TB 32w / Electronic 2 2 65 130
Ta/ T12 Fluorescent 2 copy 3: B3: 2x4 Lans Lay-in / 48° T8 32W [ Blecironic 3 10 85 250
T&/T12 Fluwarascent 2 copy 4: B3D: 2x4 Lens Lay-in Dim / 48" TA 32W / 3 1 835 a5
Electmnio
TB/T12 Fluorescent 2 copy 6; B4: 2x4 Lens Gyp /48" T8 32W / Electronic 3 -4 95. 760
T8/ 712 Fluarescant 2 copy 4: B5: 2xd Leng Lay-in / 48" T8 32W / Eactrorde 4 A4 124 p458
T8/ T12 Fluorascant 2 copy 6! B8; 24 Lens Gyp / 48" T8 32W { Electronle 2 3 65 183
T8/ T12 Fludrescent 12: Dn1: 2x2 N Lay-in £ 24" T8 17W / Electronic 2 g5 a3 3135
T8 / T12 Fluorescent 12 oopy 1; D3; 262 DYl Lay-i / 24" T8 17W / Elecironic 3 83 54 4482
T8 /712 Fluorescent 12 copy 2 F1: 2x2 Lens Layn / 24* TB 17W / Elsctronlc 2 2 33 B8
T8 { T12 Fluoreacent 12 copy 3: F3: 2x2 Lens Ley-n / 24" TB 17w / Blectronic a 20 B4 108D
T8/ T12 Fuorescent 12 oopy 4: F4; 2x2 Lens Qyp / 24" TB17W/ Electronle k| BS B4 4500
T8/ T12 Flucrescent 17: H1: Undercab It/ B™-13" T8 8-13¥¥ / Electionlc 2 265 28 £880
T8 /712 Fluorescent 17 copy 2@ HY: Undamzab i, low prof 8°-43* 75 8-13W/ 2 Fii 28 2
Elactronlc
TB/ 712 Fluorescent 1 copy 1: J1: Suip / 48° T8 22W / Elactronig 2 14D BS 810D
T8/ T12 Fluorescent 1 copy 2 2 Strip / 487 TB 32w / Efectronic 3 15 as 1425
T8/ T12 Fluorescent 1 eopy 3: K12 up/down wall basket f 48° T8 32w / Elactranic: 2 2 &6 1430
Compact Fluorascent 1: M1; 6™ down H, horz / Tripla 4-pin 26W / Blactronio g 102 i 2958
Compact Fiugresocant 1 copy 1: M3: 57 down L, vert/ Triple 4-pin 26W / Electronic ¥ KH] 29 16
Cmél-pamF:uurasmmtmzmu&ummmiwnfmmamm! t 32 ] 928
Betronic
Compact Flupresoent 4: M4: BY down R, verl 7 Triple d4-pin 42¥¥ ! Slectronic 1 81 45 3645
Compaci Fluoraseeni 4 copy 1: ME B" down I, horz fans / Tripte 4-pin 26W/ 1 62 28 1798
Electrorndc
Compact Fraorescent 1 copy 2. M50: 8™ down (|, horz, lans, dim / Triple 4-pln 26W 1 448 28 13021
} Elecionic
Compact Fisoressant 1 copy 3 N1: § wall wash / Tripla 4-ln 26w / Sectroplc 1 17 28 493
Campact Hucrascent 4 copy 1: R2: 8" showar It Tripla 4-pin 42W / Electronio 1 72 45 3240
LED: T LED night & } LED 1 B84 10 B840
3 8 a5 T80
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114 10 1140
23 10 230
3 70 210
43 13 559
a7 22 2134

LEL: X1: Single faca LED exdt it f LED

LED: X2: Coublg faca LED axit It f LED

HID 3; Z1; Wall mint curoff It / Metat Halkia TOW / Elactmonic
Compaat Flucrescant B: LF1: Scanoe | Twin Tubhe 13W / Electon(c
T8 ! T12 Fluorascant 24; LF2: Sconce /247 TH 17W / Electronic

1

1

1

1

1
Incandascant 8; LF3; Pendant / Incandesomnt G0W 1 9 B0 640
T8/ T12 Fluarascant 25: LF4: wel D1/ 48" T8 64W / Electronio 2 12 108 1288
Compact Flutrascant 10! LFS: Drum Pandant / Trigle 4-pin 26W / Electronic 2 3 56 168
HID 2: LF7: 4° Down 1/ Mate! Halide 38V / Electronic 1 ] 39 234
T8 f T12 Fluorescent 26: LF8: Wall wash / 468" T8 32W / Elsctronic 1 1B 32 576
T8/ T12 Fluorescent Z7: L F10: 2x4 3 moda lay-in £ 40W Blax 7 Electrunic 7 84 280 23520
incandescart 8: LF11: 4~ Aocent/ Incandescent S0W 1 2 50 100
Compasi Fluorescent 11: LF12: Sconoa / Quad 4-pin 13W / Electronlc ) a 13 78

Total Aclual Walts = '130974

Section 3: Compliance Calculation

If tha Tota| Aliowed YWalts minus the Totat Actual Walls ks greatar than or equal to zero, the buliding complas.
Total Aflowed Watis = 146881
Totzl Aclual Watte = 130974
Project Compitance = 16807

Liginiig PASSES: Dewign 4135 kot then ends,
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Permit #

Parmit Date

COMcheck Software Version 3.1 Release 1
Mechanical Compliance Certificate

2003 IECC

Report Date: 02/08/07
Data filepeme: CADOCUME~1\ohns\DeskteALIRCRA~1,CCK

Section 1: Project Information
Project Thie: Medlcal Center of Aurorg

Construction Sita; OwnerfAgent Deasigner'Contractar:

1501 South Polomac Shreet Madical Coenlar of Aror
Aurgra, CO BD0T2

Section 2: General Information

Bullkding Locatien (for woather data): Aurora, Colarado
Climata Zone: 13b

Heating Oegres Days (bass 86 dogreea F): 8620

Cootlng Dogree Days (base 65 degreas F): 678

Projact Type: Addhlon

Section 3: Mechanical Systems List

AHU-05-5; Heating: Hydronko or Steam Coll, Hot Water / Ceofing: Hydronlz Cuoll, Capacity >=760 ki,

Watbr-Coaled Condenser / Mult'ple-Zone

1 AHU-1F: Heating: Hydronde or Steam Coll, Hot Watar ! Cooling: Hydronlc Coll, Capacity »=240 - <780 KBtwh,
wWater-Cooled Condenser / Mulliple-Zona

1 AHU-08-4: Heating: Hydronic ar Steam Coll, Hot Watar / Cooling: Hydrenic Coll, Capacity >=240 - <780 kBtufh,
Water-Cooled Candanser { Mulbpla-Zene

1 AHU-C6-3: Hasbng: Hydvonke of Steam Coll, Hot Watsr / Coofing: Hydrone Cofi, Capacily =240 - <780 kBiu/h,
Watar-Cooled Condsnser / Multipla~Zone

1 AHU-08-2- Haating: Hydronlc or Steam Cok, Hot Water 7 Coollng: Hydronko Catl, Capacdity =240 - <760 kBtwh,
Watar-Cooled Condanser [ Mulfiple-Zona

1 AHLI-06-1: Herting: Hydronic or Steam Cof, Hot Weter f Cooling: Hydronls Goll, Capadty >=240 - <750 kBiwh,
Water-Coaled Condanger / Muliple-Zone

1 AHU-08-A: Heating: Hydronle or Steam Coll, Hot Water / Ondlng Hydronlc Cofl, Capacity »=135 - <240 kBtuh,
wa'sr-Cooled Condensar / Multipte-Zona

1 FCU-08-T: Hesting: Hydronlks or Steam Coll, Hot Watar / Cooling: Hydronic Coll, Capacity >x90 - <135 kBuvh,
Waler-Coclad Condanser / Single Zona

1 FCU-06-2° Healing: Hydronic or Steam Cob, Hot Water / Coallng: Split Sysiem, Cepacity »~85 - <80 kBtuh,
Ar-Coolad Condenser / Bingla Zone

1 FGU-08-3: Healng: Hydronic ar Steam Coll, Hat Water | Cooling: Splt System, Capscity <65 kBtwh, Alr-Cooled
Condenaer / Singls Zone

1 UH-06-1, 2, 3, 4, 5, 6: Heafing: Unkt Hegter, Elactric

1 UH-08-7, 8, 8, 10, 11, 12; Heabing: Lini Heater, Electrc

1 Plant 1: Hesing: Steam Boller, Capacity >=500 kBtwh, Gas / Cooling: Water Chller, Capatity >300 tons,
Condengar Water-Cooled, Non-Standard Centrifugal Chiter, with Propeller or Axial Fan Caollng Tower

T WH-DG-1 & 2 Sarvice Water Heater w/ Clrculation Pump

Section 4: Requirements Checkllst

Regulrements Speciflc To: AHU-08-5

Medical Canler of Aurora Page 7 of 18



1. Minimum one lesnperature control device per zone
2. Leek tasting >3 per in. static presstira - raport submitted showing CL <6.0
3. Cischaige dampse prohibled with fan motors >25 hp
4. Batancing end prassure lest connections on all hydronic terminal davices
8. Water economizer bs Included and calcitations required
6. Systams serving more than one zone must be VAV systema
- Exception: Where prassum relationships must be malntained
- Exception: T6% of rehesting/recooling enargy achiovad through site recovered or alte solar
- Exception: Zones with hurnidity requirements for gpecial pracasaas
- Exveption: Zone cim <300 and flow rete <10% of total design flow rate
- Exxeplion: Outside alr needed to meat IMC Chapler 4
7. Single-duct VAV terminais reduce primary air bafora rehesting
8, Controlsmpd:leorrasaﬂmgsuppryab'tamp(SAT)byzs%olSATdomtampdlﬁaanw
9. Fan wquipped with elacirical varizble-speed dive
10. Separate hot end cald water supply and relumm
11. Multiple bolers must have automatic controls Bt saquence opamtion with load
12. Singls bolier 500 kBtu/h input capacity must have a miutistaged or modulating bumer
13. Two-plpe changeover heating/cooling condrols must have: @) 15 dagress F deadband where boller end chiller can not
optrale, b) allow operation In elther hesting or cooling for nt least 4 hrs. and c¢) prevant difference betwesen hesting and

©odiing st palnts grealer than 30 degrees F

DDDCIDE]U

Requlrements Spacific To: AHU-1F ;

4. Minimum one lemperatura control davice par zona

2. Discharge darmpers prohibited with fan motors »25 hp

3. Balancing and pressure 1asi connactions on all hydrenic terminal devices

4. Waltar economizer s Included and cakardations required

6. Syslems sarving mars than one xone must be VAV syslems

. Excapfion: YWhare pressure refatlonshis must be maktalned

Exoeption: 76% of rehsating/recooling snemy achlevad through sits recovered or site sotar

Excaplon: Zongs with humidity requiremonts for spedal processes

Bwemm?aned‘mdoomdﬂowmmdo%o!towdoslgnﬂowrata

Excoplion: Outelde alr needed to meet B4C Chapter 4

O 8. Single-cuct VAV teminals reduce primary akr bafora rahsating

Q 7. Contrals capshie of resetting supply air temp (SAT) by 25% of SAT-room tamp difference

0 s Fan equipped with electrical variable-gpeed driva

Q 9. Saparate hot and cokl water sypply and retuums

O 10. Muitiple bollers must have automatic conirols that sequence operation with load

O 1. Singla boiler >500 kBiu/h Input capacity must have a multistaged or modulating bumer

0 12 Two'plpe changeovar heating/cooling controls must have: a) 15 degrees F deatband where bollar and chlller can not
aperaia, by alipw operafon in elther heating or cooBng for at Jeast 4 hre. and ¢) prevent diffsrence betwaen heating and

cooling set poinis geeater than 30 degrees F

oo0oo

Raquirements Specific To: AHU-06-4 :

Minimum oné temperature contro! devics per zone
Loak tesling >3 per kn, statio prassurs - report submitted showing CL <6.0
Discharge dampera prohibited with fan motors >25 bp
Bajanding and pressure tast conpections on all hydronis terminal devices
Water economizer i5 Inciuded and calautafions required
Systems serving more than one zona must be VAV gystems
- Excepton: Where pressure relationships must ba makntaied
- Exception: 76% of rehealing/recooiing energy echiaved through slte mcowed or site solar
- Exception: Zones with humidity requirementa for spactal procasses
- ExcapﬂonlonettndOOmdﬁowratadD%aftolaldeslmﬂowmtB
Excaption: Outsida eir needed lo maat IMC Chapter 4
7. Slngle-duct VAV lemmingis reduce primary alr befora rehagfing
8. Cnmm(swpableofmse\ﬂngmppfyalrtemp(SAT)byZS%ufSAT-!'oorniempd?ﬂamae
9. Fan equipped with efectrcal variable-spead drive
10. Separmts hot and cold water supply and returns
1. Muttiple bokers must have sutomatic controts that sequence oparation with ioad
12, Single boBer >500 kBtu pul capacity Tust have a multistaged or modulating bumer
13. Two-plpe changeover heating/cooling controfs must have: a) 15 degreas F deadband whame boller and chifler can not
opsrale, b) aBow operalion b either haating or cooling for at leasu hrs. and o) pravent difference batwesn heating and

cooling set points greatar than SOdagraesF

Dooooo

oo0oDoo

Requirements Specific To: AHU-06-3 :
O 1. Minimum one tempsrature contral device per zone
O 2. Leaktesting >3 perin. stalic pressure - repoct submitted showing CL <6.0
Q 3, Discharge dampers prohibited with fan motors >25 hp
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Balancing and preszyre lest connaclions an all hydronke terminal devices
Watar economizer ks Includad and calcitations raguirad
Syatems serving mare than one 2one must ba VAV systems
Excaption: Whare pressure miatknships must be mamnia/ned
- Exception: 75% of reheating/recooling energy achlevad through site recovered or sfte solar
- Exceplion: Zones with humidity requirerments for spedial processes
- Exception: Zone cfm <300 and flow rate <1 0% of total design flow rate
- Excaplion: Outslda air neaded to mesat IMC Chapter 4
Single-duct VAV terminals reduce primary air befors reheating
Controls capabla of resetting supply air temp (SAT) by 26% of 8AT-room temp difference
Fan equipped with elactripal variable-spead driva
10. Separate hot and cold watsr supply and refums
11. Mditipla ballers must have automatlo controts that sequelice opsration with load
12. Single boller >500 kBtu/h Input capacity must have a mullistaged or modutating burmer
13. Two-plpa changeover heating/cooling tontrols must have: a} 15 degrees F deadband where boler and chilier can rot
oparals, b} allow operation In either heating or coaling for gt Isast 4 hre. and c) prevent differenca between heating and

cooling set points greatar than 30 degreas F

D0oo
o ;A

L |~

Quopoog

Requirements Specific To; AHU-06-2 :

Minimum one temperature controf device per zone
Leak testing >3 per bn. static prossure - report submitted showing GL <6.0
Dladwge dampars prombned with fan motars >25 hp

Bailancing and pressura test cannections on all hydronio terminal devicas

Water aconomizer e Included and cakculations required

Systems sefving mora than ene 2o0ne must be VAV aystemns

- Exception: Where pressure relationships must be malntalned

- Exceplion: 75% of rsheating/recooling anargy echieved through site recovarad or sita solar
- Exception: Zones with hum/dity requirements for spacial

- Exception: Zona cfm <300 end flow rate <10% of total design flow rate

- Exception: Qutside alr needex to meet {MC Chapler 4

0oogago
QM p@wN 2

0 7. single<duct VAV terminals roduco primary alr befora rehealing

0 B.  Controls capable of resstting supply alr temp (SAT) by 26% of SAT-room temp difference

{0 8. Fan equippad with elechical varlablo-speed drive

O 10. Saparate hot and cokd weter supply and ratums

O 141. Muttiple bollers must have automatic controls that saquance operation with oad

03 12. Single baler »500 kKBtwh Input cepacity must heve a multistaged or madulating bumer

O 13. Two-pips changaovat heating/cooling controls must have: 8) 15 degrees F deadband where boliar and chiller can not

operals, b) efiow operation In either hesting or cooling for at feest 4 hrs. and o) prevent differance betwaan heafing and
oooling set points greater than 30 degrees F

Requlirements Speclfic To: AHU-06-1 -

[] 1. Minimum one tempergturs cortrol davice per zone
3 2. Discharge dampers protibited with fan motors >25 hp
{J 3 Balancing and pressure test conhections on gl hydronic terminal devices
[ 4. water sconomizsr is included and calcutations raguirad
as systmmuarvlng more than ona zone must be VAV systems
Exceplion: Whare pressure rajationships must be maintalned
- Excaption: 75% of rehealing/ceccoling snergy achiaved through site recovered or site solar
- Exception: Zonas with humidity requisements for spacial processes
- Excaplion: Zons ofm <300 and flaw rete <10% of tota! dasign fiow rate
Excaption: Outslde air needsd to meat IMC Chagler 4
Slngoduct VAY terminals reduce piimary alr befora raheating
Contols capable of resetting supply alr temp (SAT) by 26% of SAT-room temp difference
" Fan equipped with electiical variable-speed drive
Saparate hot and cold waler supidy and retums
. Muttiple bollars must have automatic controls that sequance operaflon with load
Singla botfer >500 kBtum input capacity must have a multlstaged or mockilating burnar
Two-pipe shaageover haating/cooiing controls must have: a) 16 degrees F deadband where bofler and chiiar can not
opsarate, b) aliow operalion In elther heating or coofing for ol |aast 4 hrs. and o) prevent differance batwean heatlng and

cooling sat palnts greater than 30 degrees F

ooaoaopao
‘:3PFN@

N

Raquirements Specific To: AHU-06-A :
O 1. Minimum ons temperature control device par 20ne
(1 2. Batancing and prassure test connections on all hydronic tammina) devices
O 3. Water aconomizar Is Inciuded and calculations raquired
(1 4. Systems sarving mom than one zone must ba VAV systams

- Excaption: Whera pressure relationships must bs maintained
- Excapflon: 75% of rehaating/recooiing anergy achlaved through sfte recovered or site solar
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- Exveplion: Zones with humidfty requirsments for spacial processes

- Excepbon: Zone cfm <300 end flow rate <10% of total dasign fiow rate

- Excepfion: Qutelde alr nesded to moeat IMC Chaptar 4

Single-dunt VAV tsrminals reduoe primery alr bisfore reheating

Controls capabla of resatting supply slr tamp (SAT) by 26% of SAT+oom temp diffarence

Sepzrate hot and cold water supply and retums

Multipla hotlers must have automallc controls that sequance operalion with load

Singie boller >500 kBiwh inptd capacity must have 8 multistaged or modulating bumar

Two-plpe chanpeover heating/cooling controls must have: &) 15 degrees F deadband where boller and chiller can not

operale, b} aliow operation in eithar haating ar coeling for at Ieast 4 hrs. and ¢) prevent difference belwsen heating and

cooling set polnts greater than 30 degreas F

Requirements SpecHfic To: FCU-06-1 :

juininisin
Ma e

Balancing and pressure test connections on alf hydronlkc terminal davices
Separets hot and cold water supply and retums

Muttiple bollers must have automatic confrols that 6squence oparation with lead

Single boilar >600 kBtwh Inptd cepacity must hava a muttlstaged or modulsting bumer

Two-plpe changeover haaling/caoclng controls must have: a) 15 degress F deadband where boBer and chiler can not
operate, b) eflow operation In either haating or coofing for at least 4 his. and c) preveni diffsrence between haeting and

cooling sat pn_nims greater than 30 degrees F

Regquirements Specific To: FCU-06-2 :

a 1.
Oz

Equlprmant minimum efficiency: Split System: 10.3 EER
Balaneing and pressure test connections on all hydronlc tesmina! devices

Requirements Speclfic To: FCU-06-3 :

g1,
02

Equipmant minimum efficiency: Split Systam: 10.0 SEER
Balancing end pressura test connections on afl hydronic farminat devices

Requirements Specific To: UH-06-1, 2, 3,4, 5, 8 :

Requirements Spechic To: UH-06-7, 8, 9, 10, 11,12 :

Requirements Specific To: Plant 1 :

a4,
Q2
3.

0 00ooo o o
Cm~NyNRom -3

-
a

Generic Requlrements: Must ba mat by all systems to which the requirement

0.
Oz

d 0oon
(230 N A

@®

0z
I a.

Equipment minimum effickancy: Boler Therma! Efficlency > 75% Et
Eguipment minimum sfficiancy: Chiller: COP >= 6.86, IPLV = 5.86
Newly purchased heating equipment meats the efftciency requirements - used equipment must meet 80% Et @ masdmum

capecity !
Closad-circult cooling tawer has: a) automatic bypass valve for condenser wates joop or b) dampers thiet shut-off air flow
through the cooling tawar

Open~droult cooling tower has autamatic bypass vatve for condenser water loop

Opan-clrouit coaling fowar with heat exchanger must have auvternatic shut-off controls for coallng tower

Coofing lower performance >38.2 gpmvhp

Systams with mulitipis bollars hava sxtometic controls capable of sequencing boller aperation

Hydronlo heating systems comprised of a aingle boller and >500 kBlu/h input design capactly Include either @ multistaged or

moduiating bumer

. Ak cooled condenser and cooling towsr fan motors > 7.5 HP equipped with multiple-spaed motors or singla speed motors

and vareble speed drives
is applicable:

Load calcutations per 1897 ASHRAE Fundamentals

Piant equipmant and system capacity ho greatar than needed 1o mest loads

- Exception: Standby equipment autoroatically off when primary system ls operating

- Excepiion: Multiple units confrolied to sequenca operafion as a function of kad

Minimum one tamparstura control davive per system

Minimurn ons humlbdity cohfro] device per Installed humldification/dehumidification systam

Thermostatlc controls has § degrees F deadband

- Excaption: Themmostals requiring manual changeover between haaling and cooiing

Automatic Controls: Selback to 55 degrees F (haat) and 85 dagrees F (cool), 7-day clock, 2-holr occupant ovemkie, 10-hour

backup

- Exception: Continuously operafing zones

- Exception: 2 kW demand or less, submit calcutations

Autornatic shut-off dampers on exhaust eystams and supply sysiema with alrfiow >3,000 cfm
Outslde-alr source for ventiiaion; system capable of reducing OSA to required minkmum
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1 8. R-5supply and retum alr duct insuiatian In uncondifianad spaces R-8 supply end retum eir duct insulation outsida the
bulkding R-8 {rsulalion batwesn ducts and the bulkiing exterlor when duds are part of a buliding assembly
. Exception: Ducts located within equipmant
- Exception: Ductx with Intetior and extarier temperaturn difference not exceeding 15 degrees F.

O 10. Ducts sealed - longitudinal saams on rigkd ducts; ransverse seams on all ducts; UL 181A or 181B tapas and mastics
- Excapfion: Confirmuousty wedded and locking-type longlkidinal folnis and seams on ducts cperaling at static

preasues less than 2 inchas w.g. prassure classification

O 11. Mechanlcal fastaners and sealants used ta connect ducts and alr distribution equipment

0 12 Hot water pipa insulation: 1 In. for pipes <=1.5 In. and 2 In. for plpes >1.5 in, Chilled walsrirefrigerant/brine plpa insulation: 1
In. for pipes <=1.6 In. and 1.5 In. for plpes > 1.5 In. Steam pipa nsulation: 1.5 In. for plpes <=1.5In. and 3 In. for plpes >1.6

in.
Exception: Piplng within HVAC equipment
Excaption: Fuid tempergtures betwesn 55 and 105 degrees F
Exception: Fluid not heated or cooled
- Exception: Runouts <4 ft in Jangth
13. Operation and maintenanca manual provided to buliding owner
14. Belancing devices provided In accordance with IMC 603.15
15, Chiled watar distribution systems >=600 kBtuh must have ona of the fliowing: a) controls that reset supply water
femperature by 25% of supply/ratumn della T b) mechanlcal or electical adjustabla-speed pump drive(s) o) two-way valves at
all heating colls d) multiple-atage pumps e} ather system controls that reduce pump fiow by at least 50% based on load -
calettations required '
6. Newly purthasad sarvice watar heating equipmant meets the efficlency requlrements
7. Watar haster tempemature controis: 110 degrees F for dwalling units or B0 degrees F for othér occupancles
8. Hot water distributlon systems >=300 kBtwh must have one of the folfowing: 8) controis that reset supply water temperature
by 25% of supply/tetun delta T b) mechardcal or elecirical adjustabls-gpead pump drive{s) c) two-way vaives atall heating
cols d) muttiple-etage pumps e) other systam controls that reduce pump fiow by at least S0% based on load - caiculations
required
O 9. Chilled waler distribution systerns >=300 kBtwh must have one of tha following: &) controls that reset supply water
temparature by 25% of supply/rsturn delta T b) mechanical ar slactical adjustable-spaed pump drive(s) c) two-way valvas at
all heating colis d) mulliple-staga pumps a)"otharsyatam controls that reduce pump flow by st Jeast 50% based on joad -
caleulations required
20. Stelrand elevator shaft vents are equipped with motorized dampsrs
2

. Thres-pipe pystems not used

0
0
Section 5: Compliance Statement

Compliance Statemint: The proposed mechanial design represanted in this document [a consistent with the bulkting plans,
specifications and other calculations submitted with this parmit épplfcaﬁori. The proposed machanical aystens have bean designed
to meet the 2003 IECC requirements In COMchack Varsion 3.} Releass 1 and to comply with the mendatory requiremants In the

Requirementa Checklist
o WA Y B o
Dats

Prindlpal Mpchanlml Designer-Nama

Signature
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COMcheck Software Version 3.1 Release 1

Mechanical Requirements
Description

2003 IECC

Report Date:
Data {filename: CADOCUME~1Yjohns\Deskiop\AURORA-1.CCK

The foliowing st provides moce detalled descpions of the requirements In Section 4 of the Mechanlcal CompBance Cartificata.

Requirements SpecHic To: AHU-06-5 :

1. Each zone of 8 multiple-zone system must have Its own temperaluve contro! device.

2 The apacifisd distribLition systarn la designed to oparats at static pressure over 3 In. water column. The systar must be leak
tasiad in accordance with SMACNA standands. The contractor or engineet must submit a report to the enforcing jurisdiction -
documanting that a mirimum of 25% of afl duct surfacas have been tesied and thet teelad ducts have a SMACNA rsted slr

legkage clags of <6.0.

3. Fans with molors »28 hp may nol be equipped with discharge damparg.

4, Hydronlc heating and coollng colis must be equipped with @ way (0 pressurs teet connections and megsurs and balence water
flow and peessura.,

5. A walar sconomizer Is raquired with the specifled systen. Calculations must be submitted demeonstrating that the water
economizer Is capabie of mesting the sntire cooling load et an outside air temperature of 50 degreea F dry bulb and 45
dagreas F wet bu.

6. Systerns serving muitipla thermostatic control zones must be vadable-flow systems. Zone termbnal controls must raduce the
ﬂowu!pthnryaupplya&bshre reheating, recocling, or mbdng ak streams.

Excepifon: VAV controls are not requirnd for zones with spacial pressurization or cross-contamination requirements.
These zones must b calied out in the construclion documents for eagy Identification during fiskd inspection.

- Excepfion: VAV controls are not reguired for zonas where at isast 78% of the reheatlng and recocling energy s mada
available through tho use of site-recovered or site solar energy. These 2ones must ba cafied out In the constuction
documents for aasy identffication during field nspection

~ Excaplon: VAV conirols am not required for zonas with special humidity control requiremants for speclalized processes.
These zonas must be callad out In tha corstruction documents for easy identification during lield Inspaciion.

- Exceplion; VAVoomlsareno&requh'edforwmmatmquknlmvmaoodmofmptyalrpmvldadmmlalm
to thess zones does not exceed 10% of the total design flow rate for the syster.

Excepfon: VAV controts ara not required whern constant volume supply alr Is necessary to meet the minimum outside
alr requirements of Chapter 4 of the intarnational Mechanical Code. These zones must ba called aid In the construction
gocumenta for sasy identification during fisld Inspection.

7. Tha specified mulipie-zone aystam s equipped with single-duct VAV temninals. These taminals must be equipped with
damypers, air valves, or athar means to reduce tha supply of primary supply air to 8 minimum piior to reheating.

8. Muitiple-zone systems musi include controts capabla of resetiing the supply air tamperatura by at least 25% of the differarce
betwssn tha dasign supply alc temperature and the design room temperature.

9. Fans over 25 hp on a variable-flow gyetam must have eleclical varisbls-speed drives.

10. Fan sysiam tesmninal unite must have separate hot ant coid water supply and retum plping.

11. Mulitpla packaged bollers must hava automatic controls capable of seguencing the oparation of the baliars.
12, A singie boller with >500 kBiwh Inpiit capaclty must have a mulisteged ar modulating bumer.

13. Two-pipe changsovar heating/cooling controls mustz) eliow a deadband batween changeover from one mode

{heating/coofing) to-the other of at least 15 degress F autside temperaturesb) alow aperation in one mode (heating/coollng) for

at bast 4 hours before changing ovar to tha other modec) allow heating and cooling supply temparatures a¢ the changeover

point to be no more than 30 dogrees F aparl.

Renuirements Speciflc To: AHU-1F :

1. Each zone of 2 mutiple-zona system mus! have its own lemperanhre conlrol davice.

2. Fans with motors >25 hp may not be equipped with discharnye dampers.

3. Hydronic heating and cooling colls must be equippsd with & way to pressurs lBst connedtions and maasure end balance water
flow end prassure.

4. A water economizar Is required with the specified system. Caiculations must be submiited demonstrating that the water
aconomizer ks capabie of meeting Bie entire conling load at an cviside alr temmpersture of 50 degmoes F dry bub and 45
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degrees F wet bub.
5. Systams serving mutiple thermostatic contral zonea must be variable-flow systems. Zone tarminal controls must reduce the
mdprmrywpplyakbeh-ara!aaﬂng.meoolm or mbdng alr streams.
Excepbon: VAV controls are ntd requirad for zones with spaclal pressurization or cross-contemination requirements.
Thase zones must be caled out in the construclion documants for easy kientification durng flekd nspection.

- Exreption: VAV controls sre not required for zones where 8t least 76% of the rehegting and moocling energy s made
available through the use of siteTecoversd or site solar energy. These zones must be called out In the construction
documants for eagy kientification during fleid inspection.

- Exception: VAV controls are not required for 2onas with special humidity conbal requirements for specielized processes.
These zones must be called out In the consiniclion documents for easy |dentificaion during fek Inspection.

- Exception: VAV comiros are not required for xones that requim less than 300 cfm of supply alr provided the total alfiow
to thess zonas does not dxcesd 10% of the tvial design flow rate for the system.

- Exceplion: VAV contrels ana not required whets constant volurne supply alr Is necessary 1o meet the mintmum outside
arrequiremants of Chapter 4 of the Intamational Mechanical Coda. These zones mus! be oalled out in the construction
documents for eeay idanification during field Inspaciion.

8. Tha specified multiple-zons system Is squipped with single-cuct VAV terminals. Thess terminals must be equlpped with
dampers, alr valves, or other meani to reduca the supply of primary supply eir to a minkmum prior to reheailng.

7. Muftiple-zone systems must include controls capable of resetting the supply air tempemature by at least 25% of the ditference
betwaen the design supply alr lBmperature and the design reom temperature.

8. Fans aver 26 hp on a variable-flow systam must heve electrical vartable-epeed drives.

8. Fan system lerminal units must havs separaia hot and cold water supply and retum piping.

10, Mulfiple packeged bollers must have avtomatic controls capabie of sequencing tha oparation of the boliess.

11. Asingle boller with >S00 kBtwh Input capacity must have a mulistagad or modulating burner. '

12. Two-pipe chargeaver heating/cooling controls musta) akow a deadband betwsen changeover from ona mode

(heafing/cocling) 1o the othar of at-lasst 15 degraes F outside temperaturest) aliow opearation in ona mode (haating/cookng) for

at lsast 4 hours belore changing ovar to the other modec) aliow heating and cooling supply temperatures at the changeover

point to be no mora than 30 degreas £ apart.

Requirements Specific To: AHU-06-4 :

1. Each zahe of a multiplo-zona aystermn must have e own temperature control davica.

2. The spacifiad distribution system Is designed 1o operats at stafic prassure pvar 3 In. walsr colunn. The sysiem must be leak
tasted In accordance wih SMACNA standards. The contracior or anginear must submit a report to the enfording Juriediction
doasnenting that a minknum of 25% of s duct surfaces have been tasted and that tested ducta have a SMACNA rated alr

leakags class of <6.0.

3. Fans with motons 26 hp may not be equipped with discharge dempers,

4, Hyzronlaheaingamcodmcdhmustbaewbpodmmawaybpresmﬁsstoonneﬁbmandmmmdbalaruwawr
flow and pressura.

§. A waler economizar I reduired with the spacified system. Caiculations must ba submitiad demonstrating that the water
economizer Is capable of meeting the entira cociing load at en outside air temperabure of 50 degrees F dry bulb and 45
degraas F wet bub.,

€ Systams serving multipls thermostatic control zones must be varlable-flow systems. Zane terminal controls must reduce the
ﬂawo{prtrwyaupplyakbebmmrmﬂng‘reeoomg.ornitharsﬁmam

Exception: VAV controts are not required for zonas with epecisl pressurization o¢ cross-contamination requirements.
These zanes must be callad out in the construction documents for easy idenfification during fisld inspection.

- Excepfion: VAV comrala ere nat required for zones where at laast 75% of the reheating and recodting energy is made
avalabla through the usa of ste<ecoverad or slte sotar energy. These zones must be calted out in tha construction
documents for easy identication during fleld inspection. )

- Exception: VAV controls ars not required for zones with special humiiity conlbrol requirements for speciaized processes.
These zones must be called cud in the construction docurnents for easy ldentiication during fisld inspection.

- Excegption: VAY controls aze not required for zones Bhat require lass than 300 cfm of supply air providad the tolal airfiow
fo these zones doss not excesd 10% of the total dasign flow male for the systam

- Excepfior: VAV controls ara not required whene congtant volume supply alr 18 necassary to meet the rminimum outside

. air requirements of Chaptar 4 of the Intarmnational Mechanica) Coda. Thesa zonas must ba calied out In the construction
documents for engy dantificetion during fleld Inspection.

7. The spectiied muliiple-zona syslam is aquipped with single<duct VAV teyminals. These terminals must be equipped with
dearmpars, air valves, or othee means to reduce the supply of primary supply air to a minimum prier to rebeating.

8. Multiple-zona eyntems musat include controis capable of resetfing the supply air temperature by at least 25% of the difference
batween tha design supply ek tamperatuve and the design mom temperature.

9. Fans ovar25 hp on & veriable-flow system must have elacinical varlable-speed drives.

10. Fen sysiem terminal units must have separate hot end cold water supply and return plping.

11. Multipla packeged boliers must have sutomatic controis capable of sequencing the operation of the bollers.
12. A singla boller with >500 kBtwh Input capactly must have a muttistaged or modulating burner,

13. Two-pipe chengeover hegling/ooofing controls musta) allow a deadband batwesn changeover frorn ona mode

(haating/cooling) to the other of at laast 15 degmes F outslde lemperaturasb) aiow opamtion in one mode (haating/cooting) for

at jeast 4 houts before chenging over io the othar modeo) allow heating and cooling supply temperalures at the changeover

point 1o be no more then 30 degrees F apart

Requiremants Specific To: AHU-06-3 :

1. Each zone of a multiple-zone syslem must havs its own temperalure contro} davica, *
2 The spacified distribution eystem Iz dasignad 1o opemte at stalio pressure over 3 in. water column. The system must be leak
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tasted in accordance with SMACNA standands. The contractor or englnesr must submit & report ta the enforcing jurisdiction
documanting that 8 ninlmum of 25% of all duct surfates have bean tested and that tested ducts hava a SMACNA rated alr

kaakage class of <6.0.

3. FanawﬂhmotustEhpmaynolbeequlppedvdmdlschagedmpam

4. Hydreoic healing and cooftng colls must be equipped with a way to pressure tast connections and measura and balance water
fiow ang prassure,

5, A waisr sconomizer Is raquired with the specified systam. Calcutaions must be submitted demonstrating thet the water
economizer is capable of meeting the entire coollng load at an culslde alr tamparature of 50 degrees F dry bulb and 45
dagrées F wel bub.

8. Systems serving madliple theqmostatio control zones must be vartable-flow systems. Zone terminal controls must reducs the
flmvofpthmrymlyal:bemmmﬂm; recooiing, or mbxdng air streams.

Exceplion: VAV contols mre not requlred for zohes with spedial prmrimﬂmowam—oodanimibn requiremaents.
‘Thesa zones must be called out In tha consiruclion documents for easy ldantificafion during field Inspaction.

- Exception: VAV controls are not rexquired for zonas where el least 75% of tha rsheating end recoollng energy Is made
avaliabla through the use of alte-recovared or site soler energy. Thess zones must be called out in the construction
documenis for easy Kanfification during flekd Inspaction.

-~ Exception: VAV contols are not required for zonas with spectal humidity condrol requirenants for specialized grocesses.
These zanes must be calied out in the construction documents for easy Kenfification during fleld kspection.

- Excapiion: VAV controls are not required for zones that require ieas than 300 cfm of supply sir provided the tofal aiflow
t0 thase zones doas ot exmead 10% of the tolal design flow rate for the system.,

- Exception: VAV controts are not requived whora constant volume supply elr [8 necegeary to mest tha minimum outside
alr mquiramants of Chepiar 4 of the Intemational Mechanical Code. These zanes must be callad out In the construction
documents for easy idenitfication during field inspection. ]

7. Tha spacified muitiple-zone aystern ks equipped with single-duct VAV terminala. These tarminals must be equippad with
dampers, alr vaives, or other means to reduce the supply of primery supply alr to a mindmum pror lo reheating.

8. Multiple-zone syslams must mciude controls capable of resatiing the supply ak temparature by at least 25% of the differenca
between the desim supply alr temperature and the design reom tempersturs.

9. Fans over 25 hp on a variable-flow Eystem must have elecirical varable-spaad drivea.

10. Fan systern terminal units must have separate hot and cold water supply and retum piping.

11, Multiple packaged boilars must have automatic tonirols capabls of saquendng the operation of the bollars.
12. 'A gingle bollar with >500 kBtwh lnput capacity must have a multistaged ar moduleting burner.

13, Twe-plos changaecver heating/cooiing contrals muste) sllow & deadband between changeover from one mode

{heating/cooling) to the olhor of at least 15 degrees F outslde tempereturesb) allow opssation in ons mode (haating/cooling) for

allaast4hoursbelwed\angmgovwwﬂwoﬁwmodec)slowhoaﬂngnmmdhgwppfy!emperatureaatludwmm

point to be no more than 30 degrass F apar.

Requirements Specific To: AHU-06-2 ;

1. Each zone of @ muttiple-zone system must have is own tempersture control device.

2. The speciiied disbibution system I8 designed to operata at static prossure over 3 in. water colurme. The systern must be Jeak
testad in accordance with SMACNA standards. The contractor or angineer must submit a report to the enforcing Jurisdicion
dacumenﬁnglzatanirﬁmmofzs%o!aﬂdudwfammbeenwmﬁﬂmmddudshaveaSMACNArmwarr

lzakage cloes of <B.0,

3. Fans with motors »25 hp tray not be equipped with dscharge dampars,

4. Rydronic heating and coofing cotlsa must be equipped with a wary (o pressura teat connections and measure and balanca water
fiow and pressure. )

5. A water economizer Is required with the specified system. Calculations must be submittad dermonstraing that tha water
economizer ks capable of meseling the entire cooting load st an outside air temperature of 50 degrees F dry bulb and 45
degrses Fwetbulb,

B. Systams serving multiple thermostatic control zones must be vartable-flow systems. Zone taminal controts must reduce the
ﬂowo!prhnwysupplyulrbefaamhwﬂng recooling, or mbxing ak streams.

Exception: VAV coirrels are not required for zones with special pressuvization or cress-contaminalion requiremeants.

Thass zones must be cafled out in the ponstruction documants for easy Identification during field Inspection.
: VAV controls are not required for xones whare at least 75% of the rehealing and recooling enargy s made

svalisble through the use of site-recovered or site salar energy. Thess zones must be called out In the construction
documents for easy identification during fiekd inspeclion.

- Excapon; VAV controls ara not raqulred far 2ones with special hurmidity conlrol requirements for specalized processas,
Theae zones must be called out In the construction documents for easy identification during Seld inspection.

- Excapiion: VAV montrois arg not raquired for zones that requira less than 300 ofim of supply air provided the total alrfiow
o thase Znnes does not excead 10% of the tofat design fow rate for the system.

- Exception: VAV controts are not requlred whera constatt volsms supply air is necessary to mee! the minimum outside
af raquirements of Chapter 4 of the international Mechanical Code. These zonas must be caked oul in the construction
documers for easy idenitfication during feld mspeation,

7. The specifisd muiliple-zone systam Is squipped with single-duct VAV terminals. These terminaks must be aquipped with
dampers, air vafves, or other means to reduce the supply of pimary supply alr to a minlimum psfor lo reheating.
8, Multiple-zone systerns must Inohade controds capabla of resatiing tha supply alr iemperature by at least 25% of the difierence
between the design sipply alr temperaiure and the design rcom temperahme,
8. Fans over 25 hp on a variable-flow system must have electical varlable-spoed drives.
10. Fan systemn laminal Lnka must have saparata hot ang cold walsr supply and retm piping.
11. Muttiple packaged bollers mus{ have aulomatic condrols capable of sequencing the aperation of the bollers.
12. A singie bofler with >500 kBl input capacity must have a muftistaged or modulating bumer,
13. Two-plpe changeover haatingfoooiing contols musta) aliow 8 deadband batween changeover from one mode
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(heating/cooling) o tha other of at Jaast 15 degrees F outside temperaturesb) afiow operation in one moda (heating/cooling) for
&t {east 4 hours before changing over o the ather modec) allow heating and cooling supply tempershaes at the changeover

point to ba no more than 30 degreas F apart

Requfrements Specific To; AHU-06-1 :

1. Each zane of a multipie-zona system must have its own temperatura control davica.

2, Fans with motors >25 hp ray not be equipped with discharge dampers.

3. Hydronic heating and cooling colis must be equipped with 8 way to prassure test connections and measure and balance water
fiow and pressura.

4. A water ecanomizer ts raquired with the speoilied systern. Calcutations musi ba submitted demonstrating that the watar
economizer Is capable of meeting the entire cooling Yoad at en outslde alr temperaiure of 60 dagrees F dry buib and 45
degrees F wet bulb.

5, Systems serving multiple thermostatlc control zones must be variable-low systems, Zone lerminal controls muet reduce tha
ﬁwufpr&nsysupplyﬂbeﬁoremaw recoofing, or mbdng air streams.

Bxeplon: VAV controls are not required for zones with special prassurization or cross-contemination requirements.
: Thees zonas must be called out In the constuclion documants for easy idenlification during field Inspaction.

- Excepllon: VAV controis are not required for zonss where at lesst 76% of the rehaallng end recooling energy ks made
avallabla through the usa of siie-racovered or slte solar enevgy. Thasae zonet must be called out In the construction
documments for ‘easy Kentification during fiekt inspection.

- Exceplion: VAV coniruls are not raquired for 2ones with specal humidity control requiraments for spaclalized processes.
These rones miust be called out In the construction documents for aesy ldentificetion during field Inspection.

- Excaption: VAY coniroés are not required for zones that require less than 200 ofm of supply alr providad the total alrfow
{0 these zones daes not exceed 10% of the total dasign flow rate for the system.

- Exceplion: VAV controls are not required where constant volume supply alr ks necessary to mest the minimum outside
ak requiremants of Chapter 4 of the Intamationasl Machanical Code. Thesa zones must be caed out in the construciion
docurnents for easy kientificaGion during field Inspedfion.

6. The specified multiple-zone systam Is squioped with single-duct VAV lamminals, These terminals must ba equipped with

. dampers, air valves, or othar maana (o reduce the supply of primery supply alr to @ minlmum priar 0 reheating.

7. Multiple~zone systems mus| Inchude controls capable of resstting the supply aly tamperature by st least 25% of the difference
betwaan the design supply alr temperature and the design reom temparature,

8. Fans aver 2§ hp on a variable-flow sysiem musst have electrical varable-speed drives.

9. Fan systern temminal units must have separate hot and cold watar supply and ratum piping.

10. Multiple packaged botlers must hava automatic controls capable of sequanting the operation of e baliers.,
11. A single boflar with >500 kBium mput capacity must have a mudtisteges or modulating bumsr.
12. Two-pips changeover heating/oocting controks musta) afiow e deadband betwesn changeover from ohe modea

(heating/coofing) to the piher of at least 15 degress F ouslds ismpematuresb) allow operation In ons mode (hesting/cooling) tor:

stleasﬂhowsbafoﬂamanghgovﬂ'wthaomermdoo)abowheaﬂngandmolnguq:piyta!memnn’esathadﬁngom

pohttubenanmlhanSOdegreesFapart.

Requlrements Speclfic To: AHU-06-A :

1. Each zone of a muitiple-zone gystam must have Ks own Bmperature cohingl device.
2. Hydronlc heefing and coofing cois must be equipped with 2 way to pressure test connections and measure and balamowater
flow and pregsure.
3. A weter sconomizer Is reguimd with the specified systern, Calcitations must be submitted demonstreting that the water
econofmizer ks capable of mesating tha entire coollng load at en outskie alk tarnperatura of 50 degrees F dry bulb and 45
degrees F wat bulb.
4. Systarns serving muliiple thermestatic contral Zones must be variable-flow systarns. Zone teriral controls must reduce the
nowofpmnysuppuralrbefomremm recoofing, of ming ofr sirearms,
Excaption: VAV controls am not requlisd for zones with spacial pressuriratica or cross-contamination requiremants.
‘Thase zones must be catled out in tha construction documents for easy kdeniification during flaid inspection, )
- Excepfior: VAV conirols are not required for zones where at least 76% of tha reheating and recooling energy ls made .
available through the use of site-recoverad or site solsr energy. Thess zones must bae caled out In the construction
docurnents for easy entification during field Inspection.
- Excaplion: VAV controis are not regulred for zones with apecial humidity control requiraments for specialized processes.
These zones must be calied out In the construclion documsnts for sasy identification during fisld Inspaction.
Exception: VAVoontmtsarem(requlredfarzonwmetraqmmlessihaancﬁno!s&Wyah'mMedunmtalairﬂmu '
fa these zones doeg not excead 10% of the tntel design flow rate for the systern.  _
- Exceplion: VAV confrois are not required whare consiant volume supply alr fs necassary fo meet the minimum outside
ar requirements of Chapter 4 of the Inlemational Mechanical Coda. Thess zones must ba cafled out In the construction
documents for easy identificalion during fleld inspaction.
5. The speciied muitipla-zone eystem Is equipped with single-duct VAV terminals. Thase terminals must be aquippad with
dampers, afr vatves, or other means {o reduce the supply of pdmary suppty air to & mintmum prior to reheating.
6. Mulfipla-zone systems must lncluda conlrois capabla of resating the supply alr temperature by at least 25% of tha difference
between {he dasign supply air lamperahwe end the design room tsmperafure.
Fan system tormina) vaits must have separats hot and cold watar supply and retum piping.
. Muiiple packaged boflars must have aulomatic controls capabla of sequencing tha operation of the bollers,
A singie boller with >500 &Bhwh Input capacity must have a multisteged or modutaling bumaer.
Two-plps changeaver hoatingfcooling controls musta) allow a deadband batween changeaver fom one mode
(heating/cooling) 1o the othar of at Ises! 15 degrees F outsida tamperaturesh) allow cperation &n ona moda (heating/eootng) for
i least 4 hours befors changling over to the othar modac) allow heating and cooling supply tamperatures at the changeover
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poftnt fo be no mora than 30 degrees F apait

Requlrements Specific To; FCU-06-1 ;

1. Hytronic heating and cooling oolis must be equipped with a way % prassure tas! oonnactions and reasure end balence waler
fiow and presaura.

2. Fan systam termine! units must have separata hot and oold water supply and retumn piping

3. Muilipie packaged bollers mus! have automatic controls capable of sequencing the operation of the bollecs.

4. A singla boller with >500 kBtwh input capacity must have a multistaged or modutating bumner.

5, Two-pipa changeaver haating/conling controts musta) allaw s deadband balwean changeover from cne mods
{heating/cooling) to the other of al Izast 15 degrees £ autside tempemturesb) alkow operation In one mods (heating/cooling) for
5t least 4 hours befora changing over o the other modec) allow heating end cooling supply temperatures at the changeover

point ko ba no more than 30 degrees F apart

Reguirements Specific To: FCU-06-2 :
1. The spedifieg heating and/or coaling equipment ks covered by ASHRAE 90.1 Cote and must meet tha follkowing minimum !
effidency: Split System: 10.3 EER
2. Hydronke heating and coofing colla must be squipped with a way to pressure test connactions and mesasure and balance water

flow and pressura,

Requiraments Specific To: FCU-06-3 :
1. The specified healing andfor cocling equipment Is covered by ASHRAE 80.1 Coda and must meet the lollowing mnimum

efficlency. Spiit System: 10.0 SEER
2. Hydronlc heating and coofing colls must be equipped with 8 way W pressure test conhecions and maasure and balance water

flow and prassure.

Requirements Specific To: UH-06-1, 2, 3,4, 5,6 :
Requiraments Speclfic To: UH-06-7, 8,9, 10, 11, 12

Requirements Specific To: Plant1:
1. The spectfied heating and/or coofing equipment ks covered by the ASHRAE 90.1 Cada and must mest the following minimium

afficlency: Boller Tharmal Eféclency »= 75% Et
2. The epecified haating and/or cooling equipment s covered by ASHRAE 80.1 Code end must meel the following minimum

afficiency: Chillarr COP > §.86, IPLV = 5.88
3. The apecified heating equipmient Is coverad by Federal minimum efficlency requirements. New equipment of this type can be
assumad to meat or exceed ASHRAE 90.1 Code requireméams for equipment effictency. Used equipment mus! meet 80% Et
@ maximun capactty.
4. Closad-circult cooling tower has either an eutomatic bypass valve for condanser walst koop or dampers thet shut-off air flow
through the cooling towar.
5. Open-tircuR cooling tower hag aufomatie bypass valve for condesnsar water loog.
8. Open—cireuit cooling towse with heat axchanger must have automatic shul-off controds for cooling tower.
7. New squipment of this type must have p performance raing of 38.2 gpm/p In accordanca with CTI ATC-105 and CTl
8TD-201.
8. Systems with multiple bollers have automatic conirols capable of seguencing the opsration of the bollers. .
B. Hydronle haating systems comprised of @ slngle bolier and >600 kBhuh Input desige capadity include either e mukistaged or
modutating bumer.
10. Each fan motor of 7.8 hp or targer in a separate plece of heat rejection squipment must have the capablity to operata that fan
at two-thirds of full spasd or less, and must have condrols that eutormaticaly changa the fan speed to controd the leaving flukd

termperature or condansing tempenshoa/pressura of the heat rejection device.

Generic Requirements: Must be met by all systems to which the requirement Is applicabls:

1. Dasign heating and codling laads for the duliding must ba datermined using procadires equivalent to those in Chaplers 27
and 28 of the ASHRAE Handbook of Fundementals or an approved equivalant calaation procedure.

2. All squipment and systems must be sized to be no grester than needad to mest calcutated loads. A eingla piecs of aguipment
providing bioth heafing and cooling mist satisty this proviston for one function with the capacity for the other function as small
a5 possible, within avallable equipment options.

Exception: The equipment andfor system capacity may be greatar than calcuiated loads kr standby purposes. Stantddy

exquipmant must be sulomatinelly controlled to be off when the primary equipment endfor system is operating.

Exception: Multiple unils of the sams equipment type whoss comhined capsciiies exceed tha calculalsd load are anowed

¥ thay ara provided with controls ko sequence opevation of the units ax tha foad increases or decragses.

3. Each heating or cooling system serving a sligia zone must hava s own temperature controf davice.

4. Each hurnidlfication system must have its own humidity control device.

5. Thanmostats controliing both haating and cooling must be cagable of maintaining & 5§ degrees F deadband (a range of
{smperature whers no heating or cooling |s provided).
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- Exceplion: Deadband capahiity (s not required If the thermostat does not have automabic changsover capability between
heating and cooling,

6, The system or zone cantrol must be a programmeabla thermoslat or other eutamatic control meeling the followlng cHtesias)
capable of sotting back temperaturs to 55 degrees F during heating and setting up to 86 degreas F duzing cooéingh) capabla of
automatically seting back or shutting down systems ding unoccupled hours using 7 different day scheguiess) have an
accesalble 2-hour occupant overrided) have e battery back-Up capable of maintaning prograrmmed ssttings for et Jsast 10

hours without pawer.
- Exoepfion: A satback or shitoff control is nol required on tharmostats that conlirol systems serving areas that operate

confinuously.
- Excaption: A sethack or shutoff control Is not requirsd on systems with tote! energy demand of 2 kW (6,826 Btuh) or

less.

7. Ouldoor-aly supply systems with deslgn akflow rates >3,000 cfm of outdoor alr nd all exhaust systems must have dampers
that ere automaticalty closed while the equipment Is not operating.

8. The systern must supply cutskis vanfilafion alr a5 required by Chapter 4 of the Intamational Mechan/cal Code. If the vertdgtion
system s designed to supply outdoor-alr quaniities exceeding mnémum required levels, the system must ba capable of
reducing cutdoor-alr flow to the minimum required levels.

8. Alr ducts must be [nsulated (o tha following levels:a) Supply and retum ak ducts for conditioned air focated In unconditicned
spaces (spaces naither haated nor cooled) must be insatated with a minfmum of R-5. Unconditionsd spaces include atfics,
crawl spaces, unheated basements, and Linheated garages. b) Supply @nd retum alr ducts and plenums must be Insulalad to &
minimum of R-8 when located oufsida the buflding.c) When ducts ara located withln exterior components {a.g., floors or reofs),
mintmum R-8 insulation is raqulred only between the duat and the bulldiog exderior.

- Excaplion: Duct Insulatior Is not required on ducts locatad within equipment.
- Excaption: Duct insifation {a not regulred when the dasiyn lempesature differsnce between the Intssios and extarior of ths

duct or pleiium doas nat exceed 15 degress F.
10. Al joints, longltudinal and transverse seams, and connactions in ductwork must be sewrnly gealed using weldmente;

mechanical fastanaers with seals, gasksle, or mastics; mesh arnd mastic seallng systems; or tapes. Tepes and mastics must be
Ustad and labeled In accordance with UL 181A or UL 181B.
- Excoption: Contintiously welded and locking-type longiudinal joints and saams an ducia operating st static pressures
{ess than 2 inches w.g. pressura dassification.
11. Machanical fasteners and seals, mestics, or gaskets must be used when connecting ducts to fans and cother alr distribution
equlpmaent, inciuding muliiple-zone tsrmninal units.
12 All pipes sarving space-conditioning systems must be Insulated a3 follows: Hot water plping for heating systems: 1 in. for pipes
<=1 1/2-in. nominal diametar 2 In. for pipes >1 1/2-in. nominal dismeter. Chliled water, refrigerant, and brine plping systems: 1
In. insulation for pipes <=1 1/24n. nominal diamatar 1 12 In. Insulafion for pkoes »1 1/24n. nomiral diametar, Steam plping: 1
1/2 In. Insulation for pipes <=1 1/2-n, nominal diamster 3 In. lnsulation for pipes > 1/24n. nominal diameter.
Excaption: Pipe Insulafion {s not requlred for factory<nstalied piping within HVAC equipment.
- - Excepbion: Pipe Insutation ks not required for pping that conveys flulds having a design opsrating temperature rangs

betweean 55 degrees F and 106 dagreas F.
- Exception: Plps lasulation (s not reguirad for piplng that conveys flulds that have not been heated or cooled through the

usa of fossll fusis or atectric power.
- Exoeption: Plpe Inaulation I8 nat required for runout piping not exceeding 4 fi in length and 1 in. in dlameter betwean the
control valve and HVAC coil.

13. Operation and melntenance documentation must be provided to the owner that Includes &t least tha foliowing Information:a)
equipment capadity {fnput and output) and required maintenance actionsb) equipment operation and malntenence manualsc)
HVAC system control maintenance end caftbration information, including wiring dlagrams, schamatics, and control sequence
descripfions; deslred or field-caterminaed set paints must be parmanently recorded pn controf drawlngs, &t contral devices, or,
for dighal controt systems, i1 programming commentsd) compiats nammativa ot haw eech system s intended to operate.

14. Each supply air outiat or diffuser and each zona terminal device (such as VAV or mixing box) must have its own balancing
davica. Accaptahle balancing devices Include adjustabla dampaers located within the ductwork, terminel davices, and suppty air
diffusers.

15. Chiled water distibufion systems with lota! system capacilies of 800 kBtu/h and greater must have controls thata)
automaticaly reset the chillad water supply temperaturs, basad on coofing joad, by at least 26% of ths design supply-do-ratum
water tempavature differenca arb) reduce pump flow by al Ieast 50% of design flow rate by using- adjustabia-speed drive(s) on
pump{s}- muffiple-stage pumps altowing at ieast 1/2 of the Iotal pump horsapower to be automatically tamed off- controt velves
designad to modulats or step down and dose as a function of load- other approved means (supporfing documentation or
caleulations must be submittad).

18. Service water haating equipment must meel minimum Fedaral efficiency requiremants Inciuded n the National Appliance
Energy Conservalion Act and the Energy Pollcy Adt of 1992, which meet ar excead ASHRAE 9D.1 Code. New asrvice water
heating equipmant can be assumed to maeat thase requirements.

17. Water-heating equipmant must ba provided with conirols that ailow the usar to set the water temperatura to 110 degrees F for
dwalling units and 90 degrees F for other occupancies. Controds must Iimit output temperatures of lavalories in public faclity
restrooms to 110 degrees F.

18. Hotwater space-heating systems with a capacity exceeding 300 kBtu/h supplying heated waler to comfort conditioning
systarns musl {ndude controls that automatically resat supply water lempserewres by representative bullding lozds (Including
retum water temperaturs) or by cutside alr temparature. Exceptions; - Where the supply temperatura resat controla cannot be
implementad without causing Improper aperation of heating, cooling, humidification, or dehumidification systems. - Hydronlc
systems that use varable flow to reduca pumping energy.

18. Chilled water gpace-cooling syatems with a capacity excaading 300 kBtuh supplying chiled watar for comfort conditioning
systams must indude controls that eutomatically reset supply weter smperaturag by raprssantative buliding ioads (Including
retum water temparature) or by oulslda elr tamperature. Excepons: - Whare tha supply tamperatura rasat controls cannot be
implamantad without causing improper operstion of healing, cooling, humidiicatian, or dahumidification syslams. - Hydronic
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systems that use variable flow to reduoa pumplng energy.

20, Stakr and elevator shaft vants must be equipped with motorized dampers capabls of being automatically closed during nomal
bullding operation and interlockad to opan as required by fire and smoka detection systemns, All gravity outdoor alr supply and
exhaust hoods, vents, and venlilators must be eguipped with motorizad dempers that will automatically shl when the spaces
served ane not i usa. Excepiions: - Gravity (non-motorized) dampers are acceptable In bufidings (ess than thres stories In
height above grade, - Ventdation systems senving uncenditionsad spaces.

21. Hydronic systems that usa a common setum system for both hot water and chllled water must not be used.
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