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PROJECT DESIGN CRITERIA

PROJECT NAME:
The Medical Center of Aurora 

Renovations

SDG PROJECT No.: 2014-205

ENGINEER: KAM

RISK CATEGORY: IV

DESIGN CODE: IBC 2009

LOCAL AMENDMENTS: City of Aurora

REFERENCES: ASCE 7-05

Concrete: ACI 318-08

Steel: AISC 13th Ed.

Masonry: TMS 402-08/ACI530-08

PROJECT LOCATION:

City, State: Aurora, Colorado

Latitude: 39.6900823

Longitude: -104.8323774

WIND CRITERIA:

Nominal Wind Speed, Vasd (mph): 100

Exposure: B

Enclosure Classification: Enclosed Open

Internal Pressure Coefficient: 0.18 0.00

SNOW LOADS:

Importance Factor, Is: 1.20

Ground Snow Load (psf): 34.0

Terrain Category: B

Exposure, Ce 1.0

Thermal Factor, Ct 1.0

Flat Roofs, pf (psf): 28.6

Sloped Roofs, ps (psf): N/A

Code Minimum Roof Load, pf (psf): 30

EARTHQUAKE LOADS:

Importance Factor, Ie: 1.50

Short Period Spectral Response, SS: 0.209

1-sec Period Spectral Response S1: 0.055

Design Short Period Spectral Response, SDS: 0.223

Design 1-sec Period Spectral Response, SD1: 0.088

Site Class: D

Seismic Design Category: C

FOUNDATIONS:

Foundation System: Soil Bearing

Soil Bearing 1986 Addition 1997 Addition

Isolated (ksf): 3.0 2.0

Continuous (ksf): 3.0 2.0
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GRAVITY LOADS Project:

BASED ON ASCE 7-05 and IBC 2009 Project No.:

Engineer:

Comments:

Use (psf) LL (psf) Notes: Use (psf) DL (psf) Notes:

20 4
4

40 1
2

10

81 81 20 20

7

25 25

45
10
10
7

72 72

15
------------ CLADDING ----------

Metal Panel 

Steel Beams

Total Floor Load

------------ ROOFS ---------------------- ROOF ----------
Roof

Catwalks Adhered/Fastened Membrane
Rigid Insulation (1 lb/in)

Steel Joists

Steel Beams

Typical Beam Roof Total

MPE, Ceiling
1" LW Concrete Overrun 

5-1/4" LW Conc. Slab w/ 2" Comp. Steel Deck
------------ FLOORS ----------

MPE, Ceiling

Typical Joist Roof Total

Steel Deck

Live Loads:

The Medical Center of Aurora 

Renovations

KAM

2014-205

-- CORRIDORS - HOSP., OFFICES, SCH., LIBR. --

Corridors Above 1st Floor

Dead Loads:

2/26/2015
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SNOW LOAD CALCULATIONS Project:

BASED ON ASCE 7-05 CHAPTER 7 FOR FLAT, SLOPED AND CURVED ROOFS Project No.:

Engineer:

Comments:

Flat Roof pf (psf): 28.6  =0.7*Ce*Ct*Is*pg

Table 7-2

Slope Factor, Cs: 0 Figure 7-2 Unobstructed, Slippery

Table 7-3 Sloped Roof ps (psf): 0.0  =Cs*pf

Minimum Balanced pm (psf): 24.0 7.3.4

7.10 

CONTROLLING FOR FLAT ROOFS pf (psf): 28.6

CONTROLLING FOR SLOPED ROOFS ps (psf): N/A

CODE MINIMUM ROOF LOAD pf (psf): 30

Leeward Windward x1 (ft)= px1 (psf) x2 (ft)= px2 (psf)

Roof 

Projection, 

(hb+hc):

Intensity at Point (max at x= zero), (psf)

SNOW DRIFT LOADS

0.0

0.00

Roof Length, Lu (ft)

1.55

18.42

Rain Surcharge (psf):

Snow Density, γ (pcf):

Flat Snow Height, hb (ft):

N/A

0.0000

FLAT ROOFS (ROOF WITH ANGLE ≤ 5° OR 1: 12)

Slope Angle (deg or slope):

Eave to Ridge, W (ft):

1

Projection 

Type:

Design Drift 

Height, hd 

(ft)

hc, (ft)

Horizontal 

Separation of 

Adj. Str., s (ft)

Terrain Category:

Exposure of Roof:

Exposure, Ce

Thermal Factor, C t

Roof Type:

MINIMUM BALANCED SNOW LOAD (MONOSLOPE, HIP AND GABLE ROOFS WITH 

SLOPE < 15° AND CURVED ROOFS WITH SLOPE < 10 °)

Snow Drift 

Width, W (ft)

Tangent of Slope (rad):

KAM

Total 

Intensity at 

Peak (psf)

Drift 

Surcharge, 

pd (psf)

The Medical Center of Aurora 

Renovations

Monoslope

1

SLOPED ROOFS (ROOF WITH ANGLE > 5° OR 1: 12)

Importance Factor, Is:

Ground Snow Load (psf): 34

1.2

Partially Exposed

B

2014-205

2/26/2015
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SEISMIC DESIGN CATEGORY
Project:

BASED ON ASCE 7-05, Chapter 11 Project No.:

Engineer:

Comments:

GENERAL PARAMETERS

Importance Factor, Ie: 1.5

Latitude: 39.6900823

Longitude: -104.8323774

Ss: 0.209

S1: 0.055

Site Class: D

TL (sec): 4 A B C D E F

Fa: 1.6 Table 11.4-1 Fa: 0.800 1.000 1.200 1.600 2.500 Site Specific

Fv: 2.4 Table 11.4-2 Fv: 0.800 1.000 1.700 2.400 3.500 Site Specific

Sms: 0.334 = Fa*Ss (Eq. 11.4-1) Sms: 0.167 0.209 0.251 0.334 0.523 Site Specific

Sm1: 0.132 = Fv*S1 (Eq. 11.4-2) Sm1: 0.044 0.055 0.094 0.132 0.193 Site Specific

Sds: 0.223 = 2/3*Sms (Eq. 11.4-3) Sds: 0.111 0.139 0.167 0.223 0.348 Site Specific

Sd1: 0.088 = 2/3*Sm1 (Eq. 11.4-4) Sd1: 0.029 0.037 0.062 0.088 0.128 Site Specific

Seismic Deisgn Category: C Seismic Deisgn Category: A A C C D Site Specific

Use

The Medical Center of Aurora 

Renovations

Site Class:

Spectral Response 

Accelerations:

KAM

2014-205

2/26/2015
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SEISMIC BASE SHEAR - SINGLE-LEVEL BUILDINGS
Project:

Based on ASCE 7-05, Chapter 12  (Regular Building Configurations Only) Project No.:

Engineer:

Comments:

BUILDING SYSTEM

Risk Category: IV

Importance Factor, Ie: 1.50

Sds: 0.223

Sd1: 0.088

Seismic Deisgn Category: C F

Seismic Force Resisting System: H1 Table 12.2-1

Response Modification Factor, R: 3 Table 12.2-1

Overstrength Factor, Ω0: 3 Table 12.2-1 hn =14-ft

Deflection Amplification Factor, Cd: 3 Table 12.2-1

TL (sec): 4 Figures 22-12 - 22-16

Redundancy Factor, ρ: 1 12.3.4

Period from Analysis, T (sec):

Height of Structure, hn (ft): 14.00 Modeled Building Height V = Cs*W = 36.78-kip

Seismic Weight, W (kips): 330.00 12.7.2

Snow to Include in Sesimic Weight (psf): N/A 12.7.2

Average Story Height, havg (ft): 14.00

Period Coefficient, Ct: 0.02 Table 12.8-2

Period Exponent, x: 0.75 Table 12.8-2

Upper Limit Ta,1 (sec): 0.145 12.8-7

Upper Limit Ta,2 (sec): N/A 12.8-8

Upper Limit Coefficient, Cu: 1.70 Table 12.8-1 Allowable Story Drift, ∆∆∆∆a = 1.26-in

Design Period, T (sec): 0.145 Minimum of T and Max(Ta,1 ,T a,2 )

Seismic Response Coefficient, Cs: 0.111 12.8.1.1

SEISMIC BASE SHEAR

Seismic Base Shear, V (kips): 36.78 12.8-1

SEISMIC DRIFT

Allowable Story Drift Ratio, ∆∆∆∆a/hn: 0.015 Table 12.12-1

Allowable Story Drift from Elastic Analsys, ∆∆∆∆a (in): 1.260 12.8.6

Steel systems not specifically detailed for seismic resistance

W = 330-kip

KAM

2014-205

The Medical Center of Aurora 

Renovations

1986 Addition: RTU #2

2/26/2015
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SEISMIC BASE SHEAR - MULTI-LEVEL BUILDINGS Project:

Based on ASCE 7-10, Chapter 12  (Regular Building Configurations Only) Project No.:

Engineer:

Comments:

BUILDING SYSTEM

Risk Category: IV

Importance Factor, Ie: 1.50

Sds: 0.223 3 4.25 64.0 30.92 0.10 10.18 0.383

Sd1: 0.088 2 12.67 467.0 26.67 0.63 64.05 1.140

Seismic Deisgn Category: C 1 14.00 381.0 14.00 0.27 27.43 1.260

Seismic Force Resisting System: H1 Table 12.2-1 0.00

0.00

Response Modification Factor, R: 3 Table 12.2-1 0.00

Overstrength Factor, Ω0: 3 Table 12.2-1 0.00

Deflection Amplification Factor, Cd: 3 Table 12.2-1 0.00

TL (sec): 4 Figures 22-12 - 22-16 0.00

Redundancy Factor, ρ: 1 12.3.4 0.00

Period from Analysis, T (sec): 0.00

Number of Seismic Levels = 3 0.00

Height of Structure, hn (ft): 30.92 Modeled Building Height 0.00

Seismic Weight, ΣWx (kips): 912.00 12.7.2 0.00

Snow to Include in Sesimic Weight(psf): N/A 12.7.2 0.00

Average Story Height, havg (ft): 10.31 Σ= 30.92 912.0 101.7

Period Coefficient, Ct: 0.02 Table 12.8-2

Period Exponent, x: 0.75 Table 12.8-2 W = 912-kip

Upper Limit Ta,1 (sec): 0.262 12.8-7 Fx

Upper Limit Ta,2 (sec): 12.8-8 Level x

Upper Limit Coefficient, Cu: 1.70 Table 12.8-1 hn =30.92-ft δδδδex

Design T (sec): 0.262 Minimum of T and Max(Ta,1 ,T a,2 )

Seismic Response Coefficient, Cs: 0.111 12.8.1.1

SEISMIC BASE SHEAR

Seismic Base Shear, V (kips): 101.66 12.8-1

SEISMIC SHEAR VERTICAL DISTRIBUTION

Distribution Exponent, k = 1.00 12.8.3

SEISMIC DRIFT

Allowable Story Drift Ratio, ∆∆∆∆a/hn: 0.015 Table 12.12-1 V = Cs*W = 101.7-kip

The Medical Center of Aurora Renovations

1997 Addition: RTU #1

Steel systems not specifically detailed for seismic resistance

Allowable 

Story Drift, ∆a 

(in)

Elastic Story 

Drift, δe (in)Fx

Vertical 

Distribution 

Factor Cvx

Elevation, Hx 

(ft)

Weight, Wx 

(kips)

Change in 

Height, hx 

(ft)

Seismic 

Level x

KAM

2014-205

hx

2/26/2015
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Project: Project #: 2014-205

Engineer: KM

Velocity (mph): 100 28.5 0.39

Exposure: 1 11 0.70

Topo. Factor, Kzt: 1 0.85 17.53

Wind Dir. Factor, Kd: 0.85 1.15 1

Note: * Cf values shown are pre reduction factors

Case A & B

Horz. Dim., B: 33.50 Whole Face 0 to s s to 2s 2s to 3s 3s to 4s 4s to 5s

Return Corner,Lr : 75.00 *Cf 1.755 2.614 1.709 1.157 1.100 -

Solid/Gross Area,ε: 0.50 psf 16.91 25.18 16.46 11.14 10.60 -

Aspect Ratio, B/s: 3.05

Return Ratio, Lr/s: 6.82 5s to 6s 6s to 7s 7s to 8s 8s to 9s 9s to 10s > 10s

*Cf - - - - - -

Fig 6-20 Note 2: 0.646 psf - - - - - -

Fig 6-20 Note 4: 1.000

Return corner: 0.600

Case A & B

Horz. Dim., B: 75.00 Whole Face 0 to s s to 2s 2s to 3s 3s to 4s 4s to 5s

Return Corner,Lr : 33.50 *Cf 1.755 3.382 2.232 1.632 1.050 1.050

Solid/Gross Area,ε: 0.50 psf 16.91 19.55 21.50 15.72 10.11 10.11

Aspect Ratio, B/s: 6.82

Return Ratio, Lr/s: 3.05 5s to 6s 6s to 7s 7s to 8s 8s to 9s 9s to 10s > 10s

*Cf 1.050 1.050 - - - -

Fig 6-20 Note 2: 0.646 psf 10.11 10.11 - - - -

Fig 6-20 Note 4: 1.000

Return corner: 0.600

Case A & B

Horz. Dim., B: - Whole Face 0 to s s to 2s 2s to 3s 3s to 4s 4s to 5s

Return Corner,Lr : - *Cf - - - - - -

Solid/Gross Area,ε: - psf - - - - - -

Aspect Ratio, B/s: -

Return Ratio, Lr/s: - 5s to 6s 6s to 7s 7s to 8s 8s to 9s 9s to 10s > 10s

*Cf - - - - - -

Fig 6-20 Note 2: - psf - - - - - -

Fig 6-20 Note 4: -

Return corner: -

Case A & B

Horz. Dim., B: - Whole Face 0 to s s to 2s 2s to 3s 3s to 4s 4s to 5s

Return Corner,Lr : - *Cf - - - - - -

Solid/Gross Area,ε: - psf - - - - - -

Aspect Ratio, B/s: -

Return Ratio, Lr/s: - 5s to 6s 6s to 7s 7s to 8s 8s to 9s 9s to 10s > 10s

*Cf - - - - - -

Fig 6-20 Note 2: - psf - - - - - -

Fig 6-20 Note 4: -

Return corner: -

Case A & B

Horz. Dim., B: - Whole Face 0 to s s to 2s 2s to 3s 3s to 4s 4s to 5s

Return Corner,Lr : - *Cf - - - - - -

Solid/Gross Area,ε: - psf - - - - - -

Aspect Ratio, B/s: -

Return Ratio, Lr/s: - 5s to 6s 6s to 7s 7s to 8s 8s to 9s 9s to 10s > 10s

*Cf - - - - - -

Fig 6-20 Note 2: - psf - - - - - -

Fig 6-20 Note 4: -

Return corner: -

Clearance Ratio,s/h:

Vel. Pressure Coef, Kz:

Vel. Pressure, qz:

ASCE 7-05 Solid Sign Wind Loading

Aurora Screenwall

Wind Force Parameters Solid Sign Parameters Wind Parameters

Reduction Factors

Case C

Case C Cont.

Screenwall Sign Segment #1

Top of Sign, h:

Sign vert. Dim., s:

Gust Factor, G:

Imprt Factor, I: Sign on top of a Struct?

Parapet Sign Segment #3 Case C

Case C Cont.

Reduction Factors

Screenwall Sign Segment #2 Case C

Case C Cont.

Reduction Factors

Case C Cont.

Reduction Factors

Parapet Sign Segment #4 Case C

Sign Segment #5 Case C

Case C Cont.

Reduction Factors

DC-8
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Job Name:

Job Number: Desiger: KAM

Notation:

qz = velocity pressure evaluated at height z above ground, in pounds per square foot

qh = velocity pressure evaluated at height z = h, in pounds per square foot

pz = pressure varies with height in accordance with the velocity pressure qz evaluated at height z

ph =  pressure that is uniform with respect to height as determined by the velocity pressure 

       qh evaluated at mean roof height h

I = importance factor (see ASCE 7 table 6-1)

V = basic wind speed obtained from ASCE 7 Fig. 6-1, in miles per hour

Gf = gust effect factor of flexible buildings and other structures

Cp = external pressure coefficient to be used in the determination of wind loads for buildings

       (see  ASCE 7 Figure 6-6)

Kz = velocity pressure exposure coefficient evaluated at height z (see ASCE 7 Table 6-3)

Kzt = topographic factor (see ASCE 7 sec. 6.5.3 for further explanation)

h = Mean Roof height

alpha & zg = ASCE 7 Table 6-2

Least Horz Dim. 370 ft

V = 100 mph Exposure A:

Iw = 1.15 Kza <100 ft = 0.99

Exposure B Kza >100 ft = 0.56

alpha = 7.00 (7.0=Exp B, 9.5=Exp C, 11.5=Exp D) Exposure B:

zg = 1200 (1200=Exp B, 900=Exp C, 700=Exp D) Kzb <30 ft = 0.70

h = 14 ft Kzb >30 ft = 0.56

Kd 0.85 Exposure C:

Kzt 1 Kzc <15 ft = 0.57

Kz 0.70 (Table 6-3, Case I) Kzc >15 ft = 0.56

Reduce GCp by 10% Y Fig. 6-11A, GCp is reduced by 10% for roof angle <=10 deg.

Parapet > 3 FT N Exposure D:

Gcpi = 0.18 (.18/ 0.55) Kzd <15 ft = 0.57

qh = 17.53 psf q h = 0.00256*K z *K zt *Kd*V
2
*I Kzd >15 ft = 0.56

a = 14.8 ft

2014-205

WIND LOADING ANALYSIS - Components and Cladding
Per ASCE 7-05 Code for Buildings of Any Height

Using Method 2: Analytical Procedure (Section 6.5)

Medical Center Aurora

DC-9
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Gcpi = 0.18 Gcpi = 0.18

Height = 14.00 ft Height = 14.00 ft

a = 15 ft a = 15 ft

1-10 20 50 100 200 500-1000 1-10 20 50 100 200 500-1000

0.30 0.27 0.23 0.20 0.20 0.20 0.90 0.85 0.79 0.74 0.69 0.63

0.48 0.45 0.41 0.38 0.38 0.38 1.08 1.03 0.97 0.92 0.87 0.81

qz = 17.53 qz = 17.53

8.4 7.9 7.2 6.7 6.7 6.7 18.9 18.1 17.0 16.1 15.3 14.2

a = 15 ft a = 15 ft

1-10 20 50 100 200 500-1000 1-10 20 50 100 200 500-1000

-1.00 -0.97 -0.93 -0.90 -0.90 -0.90 -0.99 -0.94 -0.88 -0.83 -0.78 -0.72

-1.18 -1.15 -1.11 -1.08 -1.08 -1.08 -1.17 -1.12 -1.06 -1.01 -0.96 -0.90

qz = 17.53 qz = 17.53

-20.7 -20.2 -19.5 -18.9 -18.9 -18.9 -20.5 -19.7 -18.6 -17.7 -16.9 -15.8

a = 15 ft a = 15 ft

1-10 20 50 100 200 500-1000 1-10 20 50 100 200 500-1000

-1.80 -1.59 -1.31 -1.10 -1.10 -1.10 -1.26 -1.16 -1.04 -0.94 -0.85 -0.72

-1.98 -1.77 -1.49 -1.28 -1.28 -1.28 -1.44 -1.34 -1.22 -1.12 -1.03 -0.90

qz = 17.53 qz = 17.53

-34.7 -31.0 -26.1 -22.4 -22.4 -22.4 -25.2 -23.6 -21.4 -19.7 -18.0 -15.8

a = 15 ft

1-10 20 50 100 200 500-1000

-2.80 -2.29 -1.61 -1.10 -1.10 -1.10

-2.98 -2.47 -1.79 -1.28 -1.28 -1.28

qz = 17.53

-52.2 -43.3 -31.4 -22.4 -22.4 -22.4

a = 15 ft

1-10 20 50 100 200 500-1000

-1.70 -1.67 -1.63 -1.60 -1.38 -1.10

-1.88 -1.85 -1.81 -1.78 -1.56 -1.28

qz = 17.53

-33.0 -32.4 -31.7 -31.2 -27.4 -22.4

a = 15 ft

1-10 20 50 100 200 500-1000

-2.80 -2.20 -1.40 -0.80 -0.80 -0.80

-2.98 -2.38 -1.58 -0.98 -0.98 -0.98

qz = 17.53

-52.2 -41.7 -27.7 -17.2 -17.2 -17.2

NOTE:  All pressures are Gross Pressures.  

Pressure (psf)

Zone 5 Negative Pressures (psf)

Effective Area (ft
2
)

Gcp

Gcp+Gcpi

Pressure (psf)

Zone 4 Negative Pressures (psf)

Gcp-Gcpi

Zone 3 Negative Pressures with overhang (psf)

Effective Area (ft
2
)

Gcp-Gcpi

Pressure (psf)

Gcp

  Walls for Buildings h<= 60'-0"

Zone 3 Negative Pressures NO overhang (psf)

Pressure (psf)

Gcp-Gcpi

Gcp-Gcpi

Effective Area (ft
2
)

Gcp-Gcpi

Effective Area (ft
2
)

Gcp-Gcpi

Pressure (psf)

Gcp

Zone 1 Negative Pressures NO overhang (psf)

Pressure (psf)

Gcp

Zones 1 & 2 Negative Pressures with overhang (psf)

Effective Area (ft
2
)

Pressure (psf)

Pressure (psf)

ASCE 7 Components and Cladding Pressure ASCE 7 Components and Cladding Pressure

Effective Area (ft
2
)

Gcp

Zone 4 & 5 Positive Pressures (psf)Zone 1,2, & 3 Positive Pressures (psf)

Flat Roofs h<= 60'-0": 0 deg - 7 deg.

Effective Area (ft
2
)

Gcp

Gcp+Gcpi

Pressure (psf)

Effective Area (ft
2
)

Gcp

Fig. 6-11A, GCp is reduced by 10% for roof angle <=10 deg.

Effective Area (ft
2
)

Gcp

Zone 2 Negative Pressures NO overhang (psf)

Gcp

Gcp-Gcpi

DC-10
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RTU #1 Calculations 

RTU #1 is located on the 1997 Expansion, a two story composite floor and roof
structure with R=3 moment frames. The mechanical platform is supported on
existing w10 columns and elevated high enough to prevent snow drift on the
surrounding roof. The gravity loads with the addition were checked to the
foundation (2000psf bearing) with no strengthening required. The new platform is
less than 10% of the weight of the existing structure, so no strengthening of the
lateral system is required.
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RTU#1-3
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RTU#1-4
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N1                              

N2                              

N3                              

N4                              

N5                              

N6                              

N7                              

N8                              

N9                              

N10                             

N11                             

N12                             

N16                             

N17                             

N18                             

N23                             

N32                             

N33A                            

N34A                            

N35                       

N39                             

N40                             

N41                             

N44                             

N45                             

N46A                            

N47                             

N39A                            

N29                             

N30                             

N31                             

N32A                            

N33                             

N34                             

N35A                            

N36                             

N37                             

N38                             

N39B                            

N40A                            

N41A                            

N42                             

N43                             

N44A                            

N45A                            

N46                             

N47A                            

N48                             

N49                             

N50                             

N51                             

N52                             

N54                             

N55                             

N56                             

N57                             

N58                             

N59                             

N60                             

N61                             

N62                             

N63                             

N64                             

N65                             

N66                             

N67                             

N68                             

N69                             

N70                             

N73                             

N74                             

N75                             

N76                             

N77                       

N78                             

N79                             

N80                             

N81                             

N83                             

N84                             

N85                             

N87                       

N88                             

N89                             

N90                             

N91                             
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RTU #2 Calculations 

RTU #2 is located on the 1986 Expansion, a single story roof  joist structure with
R=3 moment frames. The mechanical platform is supported on existing w8
columns and elevated high enough to prevent snow drift on the surrounding roof.
The gravity loads with the addition were checked to the foundation (3000psf
bearing) with no strengthening required. The new platform is greater than 10% of
the weight of the existing structure, so the existing lateral system capacity was
checked using current design criteria for the total base shear of the existing
structure and new platform. The existing beams and columns have adequate
capacity, so no strengthening of the lateral system is required.
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Permit #: 2015-916743-LT 
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 0.-.50

Member Code Checks Displayed
Envelope Only Solution
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Existing Structure Capacity Check 
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RTU #3 Calculations 

RTU #3 is located on an existing mechanical platform that previously supported
four chillers. The capacity of the existing platform for the new gravity loads was
checked with the new units and no strengthening is required.
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Moved Column Calculations 

An existing interior column needs to be moved for the architectural layout. The
existing beam line was modeled and a required moment of inertia for the new
column location was determined to find an equivalent built up shape with a new
WT member welded to the bottom flange of the existing beam.
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Current Date: 2/26/2015 6:30 PM

Units system: English

File name: S:\Sdg\Projects\2014\2014-205\Engineering\Gravity\W and WT.etz\

Section information
_______________________________________________________________________________________________________________________________

Section name:  W18x40 and WT10.5x34   (US)

Dimensions

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

bf1 = 6.020 [in] W Flange width

bf2 = 8.270 [in] WT Flange width

d1 = 17.900 [in] W Depth

d2 = 10.600 [in] WT Depth

tf1 = 0.525 [in] W Flange thickness

tf2 = 0.685 [in] WT Flange thickness

tw1 = 0.315 [in] W Web thickness

tw2 = 0.430 [in] WT Web thickness

Properties

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Ag : 21.870 [in2] Gross area of the section.

I 33 : 2282.412 [in4] Moment of inertia about local axis 3.

I 22 : 51.490 [in4] Moment of inertia about local axis 2.

I 23 : 0.000 [in4] Product of inertia.

Ang 3' to 3 : 0.000 -- Angle to the principal axis. (°)

I 33' : 2282.412 [in4] Moment of inertia about principal axis 3.

I 22' : 51.490 [in4] Moment of inertia about principal axis 2.

Dist. to cg 3 : 0.000 [in] Distance from the geometric center to the gravity center of the section in the axis 3 direction.

Dist. to cg 2 : -2.515 [in] Distance from the geometric center to the gravity center of the section in the axis 2 direction.

J : 1.920 [in4] Saint-Venant torsion constant.

Xsc' : 0.000 [in] Distance from the c.g. to the shear center with reference to the principal axis 3.

Ysc' : -4.247 [in] Distance from the c.g. to the shear center with reference to the principal axis 2.

Cw : 5866.639 [in6] Section warping constant.

ro : 11.169 [in] Polar radius of gyration.

J 33' : 6.357 [in] Property to consider torsional – flexural buckling about principal axis 3.

J 22' : 0.000 [in] Property to consider torsional – flexural buckling about principal axis 2.

S 33 top : 136.143 [in3] Top elastic section modulus about local axis 3.

S 33 bot : 194.492 [in3] Bottom elastic section modulus about local axis 3.

S 22 top : 12.452 [in3] Top elastic section modulus about local axis 2.

S 22 bot : 12.452 [in3] Bottom elastic section modulus about local axis 2.

S 33' top : 136.143 [in3] Top elastic section modulus about principal axis 3.

S 33' bot : 194.492 [in3] Bottom elastic section modulus about principal axis 3.

S 22' top : 12.452 [in3] Top elastic section modulus about principal axis 2.

S 22' bot : 12.452 [in3] Bottom elastic section modulus about principal axis 2.

Z 33 : 186.042 [in3] Plastic section modulus about local axis 3.

Z 22 : 21.225 [in3] Plastic section modulus about local axis 2.

Z 33' : 186.042 [in3] Plastic section modulus about principal axis 3.

Z 22' : 21.225 [in3] Plastic section modulus about principal axis 2.

Max 3 : 4.135 [in] Coordinate of the farthest positive extremity of the section in relation to local axis 3.

Min 3 : -4.135 [in] Coordinate of the farthest negative extremity of the section in relation to local axis 3.

Max 2 : 16.765 [in] Coordinate of the farthest positive extremity of the section in relation to local axis 2.

Min 2 : -11.735 [in] Coordinate of the farthest negative extremity of the section in relation to local axis 2.

Aw3 : 11.986 [in2] Flange area for shear.

Aw2 : 9.884 [in2] Web area for shear.
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Qmod2' : 0.000 [in3] Shear modulus for principal axis 2.

Qmod3' : -9.26E+61 [in3] Shear modulus for principal axis 3.
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Bearing Wall Removal Calculations 

An existing interior bearing wall supporting roof joists needs to be removed for the
architectural layout. The existing loads on the wall were determined and new
beams and columns were designed to replace the bearing wall. No foundation
strengthening is required for the alteration.
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Gravity Beam Design

RAM SBeam v5.01

Short Span

02/26/15   18:42:00

STEEL CODE: AISC 360-05 LRFD

SPAN INFORMATION (ft):   I-End (0.00,0.00)     J-End (21.00,0.00)

Beam Size (User Selected) = W16X31 Fy = 50.0 ksi

Total Beam Length (ft) = 21.00

Cantilever on left (ft) = 2.00

Cantilever on right (ft) = 1.00

Mp (kip-ft) = 225.00

Top flange not braced by decking.

LINE LOADS (k/ft):

Load Dist (ft) DL LL

1 0.000 0.031 0.000

2.000 0.031 0.000

2 0.000 0.260 0.330

2.000 0.260 0.330

3 2.000 0.031 0.000

20.000 0.031 0.000

4 2.000 0.260 0.330

20.000 0.260 0.330

5 20.000 0.031 0.000

21.000 0.031 0.000

6 20.000 0.260 0.330

21.000 0.260 0.330

SHEAR (Ultimate):  Max Vu (1.2DL+1.6LL) = 7.98 kips   1.00Vn = 131.18 kips

MOMENTS (Ultimate):

Span Cond LoadCombo Mu @ Lb Cb Phi Phi*Mn

kip-ft ft ft kip-ft

Left Max - 1.2DL+1.6LL -1.8 2.0 2.0 1.00 0.90 202.50

Center Max + 1.2DL+1.6LL 35.1 11.0 18.0 1.14 0.90 73.23

Max - 1.2DL+1.6LL -1.8 2.0 18.0 1.15 0.90 73.98

Right Max - 1.2DL+1.6LL -0.4 20.0 1.0 1.00 0.90 202.50

Controlling 1.2DL+1.6LL 35.1 11.0 18.0 1.14 0.90 73.23

REACTIONS (kips):

Left Right

DL reaction 3.23 2.89

Max +LL reaction 3.67 3.31

Max -LL reaction -0.01 -0.04

Max +total reaction (factored) 9.74 8.76

DEFLECTIONS:

Left cantilever:

Dead load (in) = 0.021 L/D = 2271

Pos Live load (in) = -0.002 L/D = 31569

Neg Live load (in) = 0.025 L/D = 1884

Neg Total load (in) = 0.047 L/D = 1030
BWR-3
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Gravity Beam Design

RAM SBeam v5.01

Short Span

02/26/15   18:42:00

Center span:

Dead load (in) at 11.00 ft = -0.061 L/D = 3548

Live load (in) at 11.00 ft = -0.072 L/D = 3014

Net Total load (in) at 11.00 ft = -0.133 L/D = 1630

Right cantilever:

Dead load (in) = 0.011 L/D = 2219

Neg Live load (in) = 0.013 L/D = 1884

Neg Total load (in) = 0.024 L/D = 1019
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Gravity Beam Design

RAM SBeam v5.01

Long Span

02/26/15   18:41:19

STEEL CODE: AISC 360-05 LRFD

SPAN INFORMATION (ft):   I-End (0.00,0.00)     J-End (25.00,0.00)

Beam Size (User Selected) = W16X36 Fy = 50.0 ksi

Total Beam Length (ft) = 25.00

Cantilever on left (ft) = 1.00

Cantilever on right (ft) = 1.00

Mp (kip-ft) = 266.67

Top flange not braced by decking.

LINE LOADS (k/ft):

Load Dist (ft) DL LL

1 0.000 0.036 0.000

1.000 0.036 0.000

2 0.000 0.260 0.330

1.000 0.260 0.330

3 1.000 0.036 0.000

24.000 0.036 0.000

4 1.000 0.260 0.330

24.000 0.260 0.330

5 24.000 0.036 0.000

25.000 0.036 0.000

6 24.000 0.260 0.330

25.000 0.260 0.330

SHEAR (Ultimate):  Max Vu (1.2DL+1.6LL) = 10.17 kips   1.00Vn = 140.71 kips

MOMENTS (Ultimate):

Span Cond LoadCombo Mu @ Lb Cb Phi Phi*Mn

kip-ft ft ft kip-ft

Left Max - 1.2DL+1.6LL -0.4 1.0 1.0 1.00 0.90 240.00

Center Max + 1.2DL+1.6LL 58.2 12.5 23.0 1.14 0.90 87.94

Max - 1.2DL+1.6LL -0.4 24.0 23.0 1.14 0.90 88.14

Right Max - 1.2DL+1.6LL -0.4 24.0 1.0 1.00 0.90 240.00

Controlling 1.2DL+1.6LL 58.2 12.5 23.0 1.14 0.90 87.94

REACTIONS (kips):

Left Right

DL reaction 3.70 3.70

Max +LL reaction 4.13 4.13

Max -LL reaction -0.01 -0.01

Max +total reaction (factored) 11.05 11.05

DEFLECTIONS:

Left cantilever:

Dead load (in) = 0.020 L/D = 1216

Neg Live load (in) = 0.022 L/D = 1079

Neg Total load (in) = 0.042 L/D = 572
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Gravity Beam Design

RAM SBeam v5.01

Long Span

02/26/15   18:41:19

Center span:

Dead load (in) at 12.50 ft = -0.142 L/D = 1941

Live load (in) at 12.50 ft = -0.160 L/D = 1726

Net Total load (in) at 12.50 ft = -0.302 L/D = 914

Right cantilever:

Dead load (in) = 0.020 L/D = 1216

Neg Live load (in) = 0.022 L/D = 1079

Neg Total load (in) = 0.042 L/D = 572
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Boom Support Calculations 

All existing members that were to support new surgical booms were checked for
the additional gravity loads. No strengthening is required to support any of the new
booms.
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Assume no reinforcement required for concrete attachment
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