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A. Disclaimer

These documents, including supporting documentation, calculations and design analysis, are conceptual in nature and are not suitable for construction.  It is the intent of these documents to clearly delineate the baseline minimum scale, scope and quality of the project. It is the responsibility of the design-builder that his proposal provides for a complete and functional facility responding to relative Army National Guard criteria, recognized industry standards and applicable building codes regardless of the content of these conceptual specifications.
Further, it will be the responsibility of the successful design-builder and his architect-of-record to prepare complete construction documents responding to the fullest intent of the conceptual drawings and specifications.

B. Project Schedule
C. DD FORM 1390/91
C-1 Area Matrix

1. Room Description Matrix

A. The Room Description Matrix indicating the 1390/91 Authorized Square Footages with the Actual Net Square Footages is indicated in the following schedule.

B. The matrix also indicates the differences between authorized and actual square footages as well as the percentage of the actual to the authorized square footages.

D. Existing Conditions
D-1 OMS #12 – Original Construction Drawings

1. Survey (prepared by Landmark Surveying, Inc., dated 12/8/1997, revised 1/27/98)
2. Site Layout – C-1 (prepared by H. Hershberg and Associates, Architects, Inc., dated 12/17/1996)  

3. Foundation Plan & Details – S-1 (prepared by Linfield, Hunter, & Junius, Inc. as consultant for H. Hershberg and Associates, Architects, Inc., dated 2/27/1998)  

4. Disclaimer:  Attached drawings are for informational purposes only and are not to be considered a true representation of actual conditions at the project site.   
E. Storm Water Drainage Design Analysis and Calculations
E-1 Roof Drainage Calculations
1. Gutters and Downspouts – General
A. Gutters and downspouts shall be sized in accordance with SMACNA recommendations (Sixth Edition, 2003).  Calculations are for worst case downspout and gutter capacities for both the 141st Readiness Center and the Central Plant.
B. Gutters & Downspouts for OMS #12 are to match the existing sizes.  

2. Area Calculations – Main Roof
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Area A
=
879 sq ft
Area A1
=
879 sq ft
Area B
=
1,568 sq ft
Area B1
=
1,568 sq ft

Area C
=
781 sq ft
Area C1
=
781 sq ft
Area D
=
1,890 sq ft
Area D1
=
1,890 sq ft
Area E
=
1,711 sq ft
Area E1
=
1,711 sq ft
Area F
=
2,196 sq ft
Area F1
=
2,196 sq ft
Area G
=
1.961 sq ft
Area G1
=
1,961 sq ft
Area H
=
667 sq ft
Area H1
=
667 sq ft
Area I
=
426 sq ft
Area I1
=
426 sq ft
Area J
=
276 sq ft
Area J1
=
276 sq ft
Area K
=
182 sq ft
Area K1
=
182 sq ft
Area L
=
1,876 sq ft
Area L1
=
1,876 sq ft 
Area M
=
1,614 sq ft
Area M1
=
1,614 sq ft
Area N
=
1,822 sq ft
Area N1
=
1,822 sq ft
Area O
=
1,794 sq ft
Area O1
=
1,794 sq ft  
A. Total Roof Coverage = 39,286 sq. ft. (3649.80 sq. m.)

3. Gutters

A. Area drained per section of gutter (worst case = Area C + D or Area C1+ D1): 2,671 sq.ft. (248.14 sq.m.)

B. Pitch factor (Table 1-1):  1.05 for 4:12 pitch

C. 100 yr rainfall intensity (Table 1-2):  0.9 inches/hr (.277m/hr)

D. Gutter Depth/Width ratio = 0.67 

E. Length of gutter per downspout = 22’ (worst case)

F. Area drained per downspout = 2,804.55 sq. ft. (260.55 sq. m.)

G. Roof area x intensity = 2804.55 x 10.9 = 30,569.60
H. According to Chart 1-1 of SMACNA Manual required width of gutter is 10”.  Gutter to be provided is 10” wide by 7” deep.
4. Downspouts

A. Downspouts Requirement (Table 1-2):  1 sq. in. per 110 sq. ft.

B. Area drained per downspout:  2671 x 1.05 = 2,804.55 sq. ft.

C. Downspout size required:  2804.55/110 = 25.49 sq. in.

D. According to Table 1-3 of SMACNA Manual the required size of downspout is 25.49 sq. in. rectangular, (6” wide by 5” deep).   

E-2 Site Drainage Area Calculations

[image: image2.emf]Area "C"

BOUNDARY # AREA (SQFT) ACRES

A 11544.6 0.265

B 18622.17 0.411

C 10154.18 0.224

D 15229.52 0.336

E 8218.63 0.181

F 20555.31 0.453

G 20149.37 0.442

H 18971.59 0.418

I 22532.32 0.497

J 28470.26 0.628

K 25258.63 0.557

L 38312.31 0.845

Calculations


Prepared by Krebs, Lasalle, Lemieux Consultants, Inc.

E-3 Storm Sewer Calculations

Area “C”

C = 0.3   Grass Area
Q = Flow, CFS    

C = 0.95 Pavement Area
A = Area (Ac)

C = 1.00 Roof Area 
I = 5.3 in/hr

Q = ciA

A.
Qgrass
= (0.3) (5.3) (0.22)
= 0.34 


Qroof
= (1.00) (5.3) (0.04)
= 0.25  




Total
= 0.60 cfs

B.
Qroof
= (1.00) (5.3) (.108) = 0.57


Qpmvt
= (0.95) (5.3) (.305) = 1.54




Total
= 2.1 cfs

C.
Qroof
= (1.00) (5.3) (.044)
= 0.233


Qpmvt
= (0.95) (5.3) (.179)
= 0.901 

    


Total
= 1.1 cfs

D.
Q = (1.00) (0.95) (5.3) (0.336) = 1.69 cfs

E.
Q = (0.3) (5.3) (0.181) = 0.28 cfs

F.
Q = (1.00) (0.3) (5.3) (0.453) = 0.72 cfs

G.
Q = (1.00) (0.3) (5.3) (0.442) = 0.70 cfs

H.
Q = (1.00) (0.3) (0.95) (5.3) (0.418) = 0.63 cfs

I.
Q = (1.00) (0.3) (0.95) (5.3) (0.497) = 0.75 cfs

J.
Q = (0.3) (5.3) (0.628) = 0.99 cfs

K.
Q = (0.3) (5.3) (0.557) = 0.88 cfs

L.
Q = (0.95) (5.3) (0.845) = 4.3 cfs

Area “D”

C = 0.3   Grass Area
Q = Flow, CFS    

C = 0.95 Pavement Area
A = Area (Ac)

C = 1.00 Roof Area 
I = 5.3 in/hr

Q = ciA

A.1
Q = (0.95) (5.3) (0.80) = 4.0 cfs
A.2
Q = (0.95) (5.3) (0.72) = 3.6 cfs
A.3
Q = (0.95) (5.3) (0.69) = 3.5 cfs
B.1
Q = (0.95) (5.3) (1.1)   = 5.5 cfs
C.1
Q = (0.95) (5.3) (1.0)   = 5.0 cfs
C.2
Q = (0.95) (5.3) (0.83) = 4.1 cfs
C.3
Q = (0.95) (5.3) (1.0)   = 5.0 cfs
Prepared by Krebs, Lasalle, Lemieux Consultants, Inc.

F. Geotechnical Report
Prepared by:

Professional Service Industries, Inc.

Dated February 28, 2006
G. Declaration of Soil Bearing Capacity and Uniformity of Area Soil Conditions

H. Anti-Terrorism/Force Protection and Risk and Threat Analysis (LAARNG Supplied) 

I. Structural Design Analysis and Calculations

I-1 Code References

Prepared by:

Morphy, Makofsky, Inc.
(1 page follows)
I-2 Standoff Review

Prepared by:

Morphy, Makofsky, Inc.
(4 pages follow)
I-3 Wind Analysis

Prepared by:

Morphy, Makofsky, Inc.
(9 pages follow)
I-4 Floor Beam Design
Prepared by:

Morphy, Makofsky, Inc.
(24 pages follow)
I-5 Column Investigation

Prepared by:

Morphy, Makofsky, Inc.
(4 pages follow)
I-6 Tie Force Review
Prepared by:

Morphy, Makofsky, Inc.
(10 pages follow)
I-7 Frame Design Along Line 3

Prepared by:

Morphy, Makofsky, Inc.
(27 pages follow)
I-8 Beam Uplift Design & Miscellaneous Designs

Prepared by:

Morphy, Makofsky, Inc.
(11 pages follow)
I-9 Assembly Hall Roof

Prepared by:

Morphy, Makofsky, Inc.
(5 pages follow)
I-10 Main Roof Design

Prepared by:

Morphy, Makofsky, Inc.
(27 pages follow)
I-11 Frame Design
Prepared by:

Morphy, Makofsky, Inc.
(88 pages follow)
I-12 Assembly Hall Frame
Prepared by:

Morphy, Makofsky, Inc.
(17 pages follow)
I-13 Miscellaneous Design

Prepared by:

Morphy, Makofsky, Inc.
(10 pages follow)
I-14 Central Plant Design

Prepared by:

Morphy, Makofsky, Inc.
(24 pages follow)
J. U-Value Calculations

Prepared by:

Lucien T. Vivien, Jr. & Associates, Inc.
(4 pages follow)
K. Cooling/Heating Load Calculations

K-1 HVAC Load Calculations
Prepared by:

Lucien T. Vivien, Jr. & Associates, Inc.
(32 pages follow)
K-2 Atrium Smoke Removal Calculations

[image: image3.emf]Smoke System Activation Time:

The following formulas are from NFPA-92B equation #3. Based on experimental data the approximate 

activation time of the smoke control system initiation devices can be approximated. The purpose of 

determining the response time of the activation system is to determine the fire size. Since the 

building is protected by an automatic sprinkler system, it can be assumed that the fire size at sprinkler 

will not change.

         T= 144 temperature increase to activate smoke system in seconds

         H= 55 ceiling height above fire surface in feet 

         Q= 1000 heat release rate of fire in BTU/s

Y=T*(H^(5/3))/(Q^(2/3))= 1145.425836

X=((4.6EE10^-4)*Y^2)+((2.7EE10^-15)*Y^6)= 6701.213952

t=(X*H^(4/3))/(Q^(1/3))= 140164.1895seconds

Based on this response time and Figure C-3, a 1000 BTU/s fire size must be

assumed for the atrium fire size.

Smoke Layer Depth at Detector Activation:

The following formulas are based on NFPA-92B equations #8 and #9.

The Zd indicates the level of the smoke at the time of initial indication. Hmax

is the maximum ceiling height that a smoke plume of fire size Qc can reach without 

stratifying.

 Qc=.7*Q=700 convective heat release rate in BTU/s (Q=1000 BTU/s)

         To=50 difference between temperature at fire surface and ceiling in degrees F

          A=320 cross-sectional area of atrium in ft^2

Hmax=74*(Qc^(2/5))*(To^(-3/5))= 97.24984843feet TRUE smoke will not stratify prior to 

reaching ceiling

Axisymmetric Plume Airflow Requirements:

Based on equation #14 and #16 in NFPA-92B as calculated below, the smoke generation

rate of a 1000 BTU/s fire in the atrium can be approximated. The amount of exhaust airflow required

is equal to the smoke generation rate.

          Z= 50 height above the fuel in feet

z1=.533*Qc^(2/5)= 7.3243051limiting elevation of flame height in feet 

m=.022*Qc^(1/3)*Z^(5/3)+(.0042*Qc)= 135.4978245lb/sec

V=60*m/p= 108398.26cfm


K-3 Building Outside Air & Exhaust Air for Build Balance

Prepared by:

Lucien T. Vivien, Jr. & Associates, Inc.
(2 pages follow)
K-4 Electric Heat Calculations

Prepared by:

Lucien T. Vivien, Jr. & Associates, Inc.
(1 page follows)
K-5 Pump Calculations

Prepared by:

Lucien T. Vivien, Jr. & Associates, Inc.
(1 page follows)
K-6 Unit Heaters Calculations

Prepared by:

Lucien T. Vivien, Jr. & Associates, Inc.
(1 page follows)

L. Life Cycle Cost Analysis (HVAC)

L-1 Preliminary Baseline Energy Analysis

Index:
1.
Executive Summary

2.
Lifecycle Cost Summary

3.
Estimated Construction Cost

4.
Estimated Maintenance Cost

5.
Energy Analysis – Base Building meeting minimum ASHRAE requirements

6.
Energy Analysis – Building meeting SPiRiT energy savings

Prepared by:

Lucien T. Vivien, Jr. & Associates, Inc.
(254 pages follow)
M. Plumbing Design Analysis

M-1 Plumbing Riser Calculations

Prepared by:

Lucien T. Vivien, Jr. & Associates, Inc.
(1 pages follows)
M-2 Hot Water Demand – Water Heater

Prepared by:

Lucien T. Vivien, Jr. & Associates, Inc.
(1 page follows)
N. Fire Protection Hydraulic Calculations

(5 pages follow)

O. Electrical Lighting Fixtures
F-1 & F1HO
Lithonia Lighting
2RT5

F2 – F-3
Lithonia Lighting
SP 2’x4’

F4
Lithonia Lighting

PM4 2’x4’

F5 – Option 1
Columbia Lighting
LHR4-654

F5 – Option 2
Lithonia Lighting

I-Beam (IB) IB-T5

F6
Lithonia Lighting
WC-C

F7
Lithonia Lighting

LQM EL N

F8
Lithonia Lighting
UNS-RS

F9
Lithonia Lighting
AF-RS

F9HO
Lithonia Lighting
AFP

F10
Alkco
B1.3

F11
Lithonia Lighting
FSSA ADJ

F12 & F16
Gotham Architectural Downlighting

AF 8 TRT OPEN

F13
Gotham Architectural Downlighting
LGFV 8

F14
Peerless Lighting
HCM5

F15
Columbia Lighting
FSPH

F17
Gotham Architectural Downlighting
LGH 8

F18
Prescolite 
Architektūr 1062M11
F19
Hubbell Lighting
NV/NVQ
F20

Lithonia Lighting
DM/DMW

F21

Lithonia Lighting
TQ/TQE

Site Area Fixture

Gardco Lighting
Form 10 Square

P. Electrical Equipment Manufacturer’s Data
P-1 Extron® Electronics – Architectural Adapter Plates (AAPs)

P-2 Extron® Electronics – AAP Mounting Frames

P-3 Wiremold – Flush Style Poke-Thru Devices

P-4 Wiremold – Convention Center Floor Boxes
Q. Electrical Calculations
Q-1 Photometric Calculations

Q-2 Electrical Load Calculations
Q-3 Generator Calculations

R. Electrical Power Manufacturer’s Data

R-1 Mirus Harmonic Mitigating Transformer – Harmony-1E™

R-2 Mirus Universal Harmonic Filter (UHF) – The Lineator™

R-3 ABB Three Phase Padmounted Transformers

R-4 ABB Biodegradeable Dielectric Insulating Fluid - BIOTEMP®
R-5 Fire Steel Sub-Base Fuel Tank

R-6 200 mph Wind Rated Aluminum Generator Enclosure
35% Design Submittal

Preliminary Review Documents

3 May 2006


Broadmoor Design Group, Dean Duplantier, Architect,

A Professional Architectural Corporation /

Blitch Knevel Architects, Inc. - A Joint Venture
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		Area "C"		Calculations

		BOUNDARY #		AREA (SQFT)		ACRES

		A		11544.6		0.265

		B		18622.17		0.411

		C		10154.18		0.224

		D		15229.52		0.336

		E		8218.63		0.181

		F		20555.31		0.453

		G		20149.37		0.442

		H		18971.59		0.418

		I		22532.32		0.497

		J		28470.26		0.628

		K		25258.63		0.557

		L		38312.31		0.845
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		Smoke System Activation Time:

		The following formulas are from NFPA-92B equation #3. Based on experimental data the approximate

		activation time of the smoke control system initiation devices can be approximated. The purpose of

		determining the response time of the activation system is to determine the fire size. Since the

		building is protected by an automatic sprinkler system, it can be assumed that the fire size at sprinkler

		will not change.

		T=		144		temperature increase to activate smoke system in seconds

		H=		55		ceiling height above fire surface in feet

		Q=		1000		heat release rate of fire in BTU/s

		Y=T*(H^(5/3))/(Q^(2/3))=						1145.4258355698

		X=((4.6EE10^-4)*Y^2)+((2.7EE10^-15)*Y^6)=								6701.213951585

		t=(X*H^(4/3))/(Q^(1/3))=						140164.189479979		seconds

		Based on this response time and Figure C-3, a 1000 BTU/s fire size must be

		assumed for the atrium fire size.

		Smoke Layer Depth at Detector Activation:

		The following formulas are based on NFPA-92B equations #8 and #9.

		The Zd indicates the level of the smoke at the time of initial indication. Hmax

		is the maximum ceiling height that a smoke plume of fire size Qc can reach without

		stratifying.

		Qc=.7*Q=		700		convective heat release rate in BTU/s (Q=1000 BTU/s)

		To=		50		difference between temperature at fire surface and ceiling in degrees F

		A=		320		cross-sectional area of atrium in ft^2

		Hmax=74*(Qc^(2/5))*(To^(-3/5))=						97.2498484327		feet		0		smoke will not stratify prior to

														reaching ceiling

		Axisymmetric Plume Airflow Requirements:

		Based on equation #14 and #16 in NFPA-92B as calculated below, the smoke generation

		rate of a 1000 BTU/s fire in the atrium can be approximated. The amount of exhaust airflow required

		is equal to the smoke generation rate.

		Z=		50		height above the fuel in feet

		z1=.533*Qc^(2/5)=				7.3243050684		limiting elevation of flame height in feet

		m=.022*Qc^(1/3)*Z^(5/3)+(.0042*Qc)=								135.4978245296		lb/sec

		V=60*m/p=				108398.25962371		cfm
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