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Appendix 

 

Appendix A: Structural Analysis 

Lateral System Distribution Check 

 NS-Load Direction 

Frame Total Col Brace Wall 

A 0 0 0 0 

B 395.0119 5.6586 30.3466 359.0067 

C 0.0457 0.0457 0 0 

D 0.1928 0.1928 0 0 

E 352.1036 5.5897 31.4656 315.0483 

F 0.132 0.0335 0 0.0985 

G 0 0 0 0 

H 0.429 0.429 0 0 

J 0.48 0.48 0 0 

K 687.2726 4.686 6.271 676.3156 

L 11.2206 0.031 0 11.1896 

M 6.6218 0.2942 0 6.3276 

N 0.1065 0.0102 0 0.0963 

P 0.0675 0.0675 0 0 

Q 0.6474 0.6474 0 0 

R 0.5752 0.0027 0 0.5725 

S 0 0 0 0 

T 0.0023 0.0023 0 0 

U 0.0178 0.0178 0 0 

V 106.8865 1.8679 0 105.0186 

W 0.022 0.022 0 0 

X 0.0005 0.0005 0 0 

Y 0.0003 0.0003 0 0 

Z 0 0 0 0 

AA 5.6249 0.5613 5.0637   

BB 0 0 0 0 

Radial 0.7654 0.7654 0 0 

Total 1568.2263    

Applied 1581    

% diff 0.81    
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 EW-Load Direction 

Frame Total Col Brace Wall 

1 0.4053 0.1355 0 0.2698 

2 393.6461 5.2453 13.1252 375.2756 

3 0.0374 0.0374 0 0 

4 0.2228 0.2228 0 0 

5 316.6231 4.9592 28.0517 283.6122 

6 4.6241 0.0207 0 4.6034 

7 0 0 0 0 

8 0.1356 0.1356 0 0 

9 0.3765 0.3765 0 0 

10 666.1471 4.8363 5.5675 655.7433 

11 7.4544 0.4752 6.9792 0 

12 3.2325 0.0622 3.1703 0 

13 0.0201 0.001 0 0.0191 

14 0.0285 0.0285 0 0 

15 83.525 2.2138 0 81.3112 

16 0.07 0.07 0 0 

17 0.00833 0.00833 0 0 

18 0.00078 0.00078 0 0 

19 0.0012 0.0012 0 0 

20 15.7909 0.1521 0 15.6388 

21 0 0 0 0 

Radial 21.9897     21.9897 

Total 1514.34    

Applied 1581    

% diff 4.22    

 

Torsional Irregularity/Drift Data 

Max 
Displacement 

Max 
Drift 

 

0.0519 in @ Rf. 0.0103 % 

0.0653 in @ Rf. 0.016 % 

0.0679 in @ Rf. 0.0171 % 
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Check of Wall on Frame 2 
   

      Check Concrete Wall 
    Vu = 375 K lw = 44 ft 

Vc = 1603 K hw = 56 ft 

Ø = 0.75 
 

tw = 30 in 

      ØVc = 1202 >Vu, OK 
   

      Check Braces 
    Vu = 13.13 K 

   

      

 
ØVn  

    W14x90 185 K 
   W14x99 206 K 
   W14x120 256 K 
   Total = 647 > Vu, OK 
   

      Check Columns 
    Vu = 5.25 K 

   

      

 
ØVn  

    W14X550 1450 K 
   W14X550 1450 K 
   W14x283 648 K 
   W14x283 648 K 
   W14x283 648 K 
   Total = 4844 > Vu, OK 
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Check of Wall on Frame 15 
   

      Check Concrete 
Wall 

    Vu = 81 K lw = 22 ft 

Vc = 481 K hw = 20 ft 

Ø = 0.75 
 

tw = 18 in 

      ØVc = 361 >Vu, OK 
   

      Check Columns 
    Vu = 2.21 K 

   

      

 
ØVn  

    W14X99 206 K 
   W14X99 206 K 
   

      Total = 412 > Vu, OK 
    

Check of Wall on Frame 10 
   

      Check Concrete Wall 
   Vu = 666 K lw = 66 ft 

Vc = 1282 K hw = 56 ft 

Ø = 0.75 
 

tw = 16 in 

      ØVc = 962 >Vu,OK 
   

      Check Columns 
    Vu = 4.84 K 

   

      

 
ØVn  

    W14x283 648 K 
   W14x283 648 K 
   W14x90 185 K 
   W14x90 185 K 
   

      Total = 1666 >Vu,OK 
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Lateral Loads 

Design Seismic Base Shear (ASCE7-05) 
    

        V= CsW 12.8-1 
      

 
W: Effective Weight- 12.7.2 

    

 
Cs: Seismic Coeff.- 12.8.1.1 

    

        Cs= Min Sds/(R/I)   > 0.01 
   

  
SD1/(T*R/I)   

    

  
SD1*Tl/(T2*R/I) 

    

        

 
In addition, where S1 > 0.6 

    

 
Cs > 0.5S1/(R/I) Eq. 12.8-6 

    

        Fa,Fv- Table 11.4-1, 11.4-2 
     Ss, S1- USGS website, using long./lat. of site location 

   

        R: Response Mod. Coeff.- Table 12.2-1 
    I: Importance Factor- 11.5 

     Occ. Cat.- Table 1-1 
      

        T = Min Cu*Ta Sds= 2/3(SMS) SMS= Fa*Ss 
 

  
Tb SD1= 2/3(SM1) SM1= Fv*S1 

 

        

 
Cu- Table 12.8-1 

     

 
Ta- 12.8.2.1 

     

 
Tb- Fundamental Mode of Vibration from Modal Analysis w/Mass input 

Design Seismic Base Shear- MSC Complex, University Park, PA 
  

        Latitude:  40.802 
 

Site Class: D 
   Longitude: -77.86 

 
Occ. Cat: III 

   

        Ss = 0.147 g (Site Class B) 
    S1= 0.049 g (Site Class B) 
    

        Fa= 1.6 
      Fv= 2.4 
      

        SMS= 0.2352 g SDS= 0.1568 g 
  SM1= 0.1176 g SD1= 0.0784 g 
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        Lateral Force Resisting System: Ordinary Steel Concentrically Braced Frames 
 R= 3.25 

      I= 1.25 
      SDC: B (No Limitations) 

    Tl= 6 s (Fig. 22-15) 
    Design Base Shear 

      Ta= 0.512 s Cs= Min 0.0603 = 0.0346 

Cu= 1.7 
   

0.0346 
  Cu*Ta= 0.871 s 

  
0.2386 

  

        Floor Weights (slabs, beams, columns, 
façade) 

     slabs(K) columns(K) beams(K) braces(K) façade(K) W(K) 

Level-2 4186.6 472.09 889.46 
582.312

6 1331 7461.03 

Level-3 4670.6 383.12 1011.99 
935.059

7 1890 8890.80 

Mech. 6258.12 280.02 762.95 
1024.64

6 2213 10538.70 

Roof 1771.44 147.31 481.01 
761.485

7 2590 5751.22 

     
Total 32641.75 

V= CS*W 
 Cs= 0.0346 
 W= 45663 K 

   V= 1581 K 
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MWFRS Wind Analysis (ASCE7-05)- MSC Complex  
    

        
Location: 

University Park, 
PA 

     Topography:  Campus Setting. Buildings to North, North West, West, and South.  

 
Mostly open terrain to East with small obstructions 

  Bulding Dimensions: L-Shaped. North Wing outside dimension = 550 ft,  
  

 
West Wing outside dimension = 440 ft.  

   

 
Building Heights (From Pollock Road): 85'-6" ft to Roof level,  

 

 
66 ft to Mechanical Penthouse, 48 ft to Third Floor, 30 ft to second floor,  

 
10 ft to first floor. 

     

 
Roof Step Backs: Roof steps to: North Wing- Steps Down to Mech.  

 

Penthouse level at 220 ft, Third Floor at 330 ft, and Second Floor at 440 
ft.  

 
 - Same on West Wing except the last step down does not exist 

Framing: Primarily Steel Framing- W-Flange columns, beams, and cross-bracing.  

 
The floor system is a composite beam and concrete slab on metal deck. 

Cladding: Alternate horizontal strips of precast concrete panels and exterior  

 
glazing for each floor of elevation. Assume no debris resistant glazing. 

Roof Top: Primary Roof consists of EPDM Walkway Pads and EODM Fooring  

 
Membrane tapered. The lower roofs are all green roofs. All roofs flat. 

        a) Basic Wind Speed  (Fig. 6-1): V = 90mph 
    

        b) Exposure:  (6.5.2.3) Exposure B: Urban/Suburban, wooded, numerous closely  

 
spaced obstructions- single family dwellings and larger. 

 c)Building Classification:  Construction Type IIIB, Occ. Cat: B with special Occ. areas of H-5 

        d) Velocity Pressure:  qz = 0.000256kzkztkdV2I 
    kz (Table 6-3) =  15 20 39 57 75.75 87 (ft) 

 
0.575 0.624 0.755 0.842 0.913 0.950 

 

        kzt (Fig. 6-4) =  1 , assume homo-topo 
   kd (Table 6-4) =  0.85 , buildings 

    V2 = 902 =  8100 
      I (Table 6-1) =  1.15 
      qz =  20.27 *kz psf *depends on height 

  

        e) Gust Effect Factor:  G=  0.85 (Rigid Structure T< 1.0s, refer to Seismic Analysis) 

        

f) Internal Pressure Coefficient:  
GCpi = 
+/-  0.18 (assume Enclosed Building) 
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g) Design Wind Pressures:  P = qGCp - qi(Gcpi) 
    q = qz (windward, depends on height) 

     q = qh (leeward, taken at height-h) 
     G = 0.85 

       qi = qh (windward, leeward, and roofs for enclosed buildings) 
   GCpi = +/- 0.18 

       Cp values determined: 
       

        h) Wall Cp: (Fig. 6-6 cont'd) 
     Cpw = 0.8 (windward, with qz) 

   Cpsw = -0.07 (side walls, with qh) 
   Cpl= -0.5 L/B = 0-1 (Leeward, with qh) 
   

 
-0.3 L/B = 2 

     

 
-0.2 L/B = > 4 

     

        i) Roof Cp: (Fig. 6-6 cont'd) 
     angle < 10deg., h/L < 0.5 

       Hor. Dist. From Wind. 
Edge   Cp (1st) 

Cp 
(2nd) 

    0-h/2, h/2-h -0.9 -0.18 
    h-2h -0.5 -0.18 
    > 2h -0.3 -0.18 
    

        j) MWFRS Pressures P = qGCp - qi(Gcpi) 
     Terrain Exposure Constants 

      Exposure  Zg(ft) â b^  b- c 

B 7.00 1200.00 0.14 0.84 0.25 0.45 0.30 

        

 
l (ft) Ɛ 

Zmin 
(ft) 

    

 
320.00 0.33 30.00 

    

        Windward Walls 
       Height qz G Cp qzGCp 

   z= 15ft 11.65 0.85 0.8 7.92 
   z= 20ft 12.65 0.85 0.8 8.60 
   z= 39ft 15.31 0.85 0.8 10.41 
   z= 57ft 17.06 0.85 0.8 11.60 
   z= 75.75ft 18.50 0.85 0.8 12.58 
   z= 87ft 19.25 0.85 0.8 13.09 
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Leeward Walls 
         qh G Cp qhGCp 

   Wind- short side 19.25 0.85 -0.2 -3.27 
   Wind-Long Side 19.25 0.85 -0.5 -8.18 
   Side Walls 19.25 0.85 -0.7 -11.45 
   

        Roof- First Value 
       Length qh G Cp qzGCp 

   0-h 19.25 0.85 -0.9 -14.73 
   

h-2h 19.25 0.85 -0.5 -8.18 
   >2h 19.25 0.85 -0.3 -4.91 
   Roof- Second Value 

         qh G Cp qzGCp 
   all lengths 19.25 0.85 -0.18 -2.95 
   Wall Areas 

       

  Windward   Leeward-Long Side 
Leeward-Short 
Side 

Height E/W(SF) N/S(SF)   E/W(SF) N/S(SF) E/W=N/S(SF) 

z= 0-15ft 6398 8335   4638 6571 1760   

z= 15-20ft 2136 2778   1549 2195 587   

z= 20-39ft 8444 10141   6215 7911 2229   

z= 39-57ft 7564 7564   5452 5452 2112   

z= 57-75.75ft 5753 5753   3553 3553 2200   

z= 75.75-87ft 2740 2740   1420 1420 1320   

Floor Loads by Area 
         

  Windward Leeward-Long Side 
Leeward-Short 
Side 

   Floor Level E/W(K) N/S(K) E/W(K) N/S(K) E/W=N/S(SK) 
   First Floor 52.2 67.9 38.0 53.8 5.8 
   Second Floor 87.9 105.5 50.8 64.7 7.3 
   Third Floor 87.7 87.7 44.6 44.6 6.9 
   Mech. Pent. 72.4 72.4 29.1 29.1 7.2 
   Roof 35.9 35.9 11.6 11.6 4.3 
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Final Story Forces y x 
         Load   Shear   Moment   

   

Floor Level E/W(K) N/S(K) E/W(K) N/S(K) 
E/W(K-

ft) 
N/S(K-

ft) 
   First Floor 153 204 867 968 1534 2040 
   Second Floor 234 284 713 764 7009 8523 
   Third Floor 223 223 480 480 10694 10694 
   Mech. Pent. 174 174 257 257 11473 11473 
   Roof 83 83 83 83 7087 7087 
   Totals*(1.6) 867 968 37798 39817 
   

          

          

          
Components and Cladding Wall Panels 

 

p = q(GCp) − qh (GCpi ) 
(lb/ft2) 

  Windward 
    

Area 4/5 
   Floor Level Wall Area h qz qh GCp Gcpi P(psf) 

 First Floor 440 20 12.65 19.25 0.638 0.18 11.53 
 Second Floor 418 39 15.31 19.25 0.651 0.18 13.43 
 Third Floor 396 57 17.06 19.25 0.665 0.18 14.81 
 Mech. Pent. 412.5 75.75 18.50 19.25 0.655 0.18 15.58 
 Roof 214.5 87 19.25 19.25 0.778 0.18 18.45 
 

          Leeward 
    

Area 4 Area 5 
   Floor Level Wall Area h qz qh GCp GCp Gcpi P4(psf) P5(psf) 

First Floor 440 20 12.65 19.25 -0.725 -1.100 0.18 -17.42 -24.64 

Second Floor 418 39 15.31 19.25 -0.734 -1.137 0.18 -17.60 -25.35 

Third Floor 396 57 17.06 19.25 -0.743 -1.173 0.18 -17.77 -26.05 

Mech. Pent. 412.5 75.75 18.50 19.25 -0.736 -1.146 0.18 -17.64 -25.52 

Roof 214.5 87 19.25 19.25 -0.819 -1.476 0.18 -19.23 -31.87 

   

Moment Due to Wind - ASCE7-05 
  

 

X 
Length 

Y 
Length MTx MTy 

First Floor 5120 6668 117814.6 203993.9 

Second Floor 5468 6916 191627.7 294721.3 

Third Floor 5596 5596 187014.5 187014.5 

Mech. Penthouse 4276 4276 111496.1 111496.1 

Roof 2956 2956 36754.47 36754.47 
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Gravity Systems Check 
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Loading Schedule 

Floor Loading Schedule 
Confirmed 
Loads 

  

Floor 
Elevation 

(ft-in.) 
Occupancy 

Slab 
Type 

Loads 
ASCE7-05 

LL 
USD 
- DL 

Slab 
(PSF) 

SDL 
(PSF) 

LL 
(PSF) 

Level Roof 1245'-6" Roof S1 50 25 30 30 48.8 

Mechanical 
Penthouse 1226'-0" Mechanical S2 110 25 150   106 

Third Floor 1208'-0" 

Green Roof S3 76 120 30   75.8 

Office S1 50 30 50 50 48.8 

Material Science Labs S1 50 30 150   48.8 

Life Science Labs S1 50 30 150   48.8 

Corridors S1 50 30 
Area 
Served 

Area 
Served 48.8 

Elevator Lobbies S1 50 30 100 100 48.8 

Second 
Floor 

1190'-0" 

Green Roof S3 76 120 30   75.8 

Office S1 50 30 50 50 48.8 

Material Science Labs S1 50 30 150   48.8 

Life Science Labs S1 50 30 100   48.8 

Corridors S1 50 30 
Area 
Served 

Area 
Served 48.8 

Elevator Lobbies S1 50 30 100 100 48.8 

First Floor 1170'-0" 

Plaza Landscape S2 110 300 100 100 106 

Office S1 50 30 50 50 48.8 

Material Science Labs S1 50 30 150   48.8 

Life Science Labs S1 50 30 100   48.8 

Corridors S1 50 30 100 100 48.8 

Mechanical 
Mezzanine Grating 10 10 150     

Elevator Lobbies S1 50 30 100 100 48.8 

Basement 
Mezzanine 1160'-0" Retail S1 50 30 50   48.8 
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Beam Check 

Bay 12-13,B-C 3rd 
Floor 

        Member 
ID 

  
W21x44 

      

 

Shear 
Studs 

 
22 

      Concrete f'c 
 

4 ksi 
     

 
Density 

 
115 pcf 

     Beam Fy 
 

50 ksi 
     

 
Fu 

 
65 ksi 

     

 
E 

 
29000 ksi 

     

 
I 

 
843 in4 

     

 
ILB 

 
1490 in4 

     

 
spacing 

 
11 ft 

     

 
span 

 
22 ft 

     

 
beff 

 
66 in 

     

 
t 

 
6.25 in 

     

 

Assumed 
a 

 
1 in 

     

 
Y2=t-a/2 

 
5.5 

      Loads Dead Load 
       

  
Slab SW 0.0500 ksf 

     

  
Beam SW 0.0440 klf 

     

  
SDL 0.0300 ksf 

     

  
Total DL 0.1240 

      

 
Live Load 

       

  
floors supporting 1 

      

  
Lo 0.150 ksf 

     

  
KLL 2 

      

  
AT 242 sf 

     

  
KLLAT 484 

      

  
Reduction Coeff. Unreducible 

      

  
L 0.150 ksf 

     

          

  
Construction LL 0.02 

      

          

 
Check Member Strength 

       

  
wu=1.2D+1.6L 4.2768 klf 

     

  
Vu=wuL/2 47.0 

≤ 
Vn 217 

 
OK 

Table 
3-2 

  
Mu=wuL2/8 258.7 

≤ 
Mn 522 

 
OK 

Table 
3-19 
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Check Shear Studs 

       

  
Qn 162 

     

Table 
3-19 

  
Qn 17.2 

     

Table 
3-21 

  

# of Studs = 

(Qn/Qn)*2 20 
≤ # Studs 

Specified 22 
 

OK 
 

 
Check a   

       

  
a 0.721925134 

≤ 
assumed 
a 1 

 
OK 

 

          

 
Check Unshored Strength 

       

  
wu=1.4D 0.832 klf 

     

  
wu=1.2D+1.6L 1.065 klf 

     

  
Mu=wuL2/8 64.4 

≤ 
bMp 358 

 
OK 

Table 
3-19 

          

 
Deflection Check 

       

  
ΔLL=5wLLL

4/384EILB 0.201 ≤ ΔLL=L/360 0.73 
 

OK 
 

  
ΔCDL=5wCDLL

4/384EI 0.223 ≤ ΔLL=L/240 1.10 
 

OK 
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Girder Check 

Bay 12-13,B-C 3rd 
Floor 

        Member 
ID 

  
W24x76 

      

 

Shear 
Studs 

 
22 

      Concrete f'c 
 

4 ksi 
     

 
Density 

 
115 pcf 

     Steel Fy 
 

50 ksi 
     

 
Fu 

 
65 ksi 

     

 
E 

 
29000 ksi 

     Girder I 
 

2100 in4 
     

 
ILB 

 
3470 in4 

     

 
beff 

 
66 in 

     

 
t 

 
6.25 in 

     

 
span 

 
22 ft 

     

 

Assumed 
a 

 
1.25 in 

     

 
Y2=t-a/2 

 
5.5 

      

          Beam spacing 
 

11 ft 
     

 
span 

 
22 ft 

     

          Loads Dead Load 
       

  
Slab SW 0.0500 ksf 

     

  
Girder SW 0.0760 klf 

     

  
SDL 0.0300 ksf 

     

  
Total DL 0.1560 

      

 
Live Load 

       

  
floors supporting 1 

      

  
Lo 0.150 ksf 

     

  
KLL 2 

      

  
AT 484 sf 

     

  
KLLAT 968 

      

  
Reduction Coeff. Unreducible 

      

  
L 0.150 ksf 

     

          

  
Construction LL 0.02 ksf 

     

  

Construction DL (on 
beam) 0.594 klf 

     

          

 
Check Member Strength 
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Pu=wuBeamLBeam 94.6 k 

     

  
Vu=Pu/2 47.3 

≤ 
Vn 316 k OK 

Table 3-
2 

  
Mu=PuL/4 1040.6 

≤ 
Mn 1050 ft-k OK 

Table 3-
19 

          

 
Check Shear Studs 

       

  
Qn 280 

   
k 

 

Table 3-
19 

  
Qn 21.2 

   
k 

 

Table 3-
21 

  

# of Studs = 

(Qn/Qn)*2 28 
> # Studs 

Specified 22 
 

No 
Good 

 

 
Check a   

       

  
a 1.248 ≤ assumed a 1.25 in OK 

 

          

 
Check Unshored Strength 

       

  
wu=1.4D 0.143 klf 

     

  
Pu= 23.4 k 

     

  
Mu=(wuL2/8)+(Pl/4) 137.5 

≤ 
bMp 750 ft-k OK 

Table 3-
19 

          

 
Deflection Check 

       

  
ΔLL=PL3/48EILB 0.360 ≤ ΔLL=L/360 0.73 in OK 

 

  
ΔCDL=PL3/48EI 0.083 ≤ ΔCDL=L/240 1.10 in OK 
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Column Check 

B-13 Supporting FL3 W14x68 

Fy 50 ksi 

L 18 ft 

KLx 18.0 ft 

KLy 18.0 ft 

Pu 298.1 k 

Pn 512 @ KL=8 k 

Pu = 301.08 ≤ Pn = 
512 OK   

Min W14 W14x61   

Pn 457 k 
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Cantilever Redesign 

Existing Strength Calculations 
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e

sign
 Lo

ad
s

-179.51
-4.5

-0.031
-1.831

-363.115

Fram
e

 2.9
W

14X
193

0
D

e
sign

 Lo
ad

s
-128.765

-7.952
1.468

298.985
-644.097

341.104
0.8

22.7
-141.187

1834.002
0.076983

H
1-1b

24.91542
-53.6748

1.24
0.709

1.32
0.131869735

<1.0 O
K

Fram
e

 2.9
341.104

D
e

sign
 Lo

ad
s

-141.187
7.23

1.468
-201.667

-520.955

Fram
e

 2.14
W

14X
193

338.742
D

e
sign

 Lo
ad

s
-1137.76

16.651
-3.284

693.381
-1856.62

338.742
0.8

22.5828
-1149.97

1842.423
0.62416

H
1-1a

57.78175
-154.719

0.5428
0.709

1.32
0.810127349

<1.0 O
K

Fram
e

 2.14
0

D
e

sign
 Lo

ad
s

-1149.97
1.469

-3.284
-419.04

1212.347

Fram
e

 2.23
W

14X
145

355.276
D

e
sign

 Lo
ad

s
-420.371

6.804
-0.892

116.879
-190.77

355.276
0.8

23.68507
-430.634

1323.433
0.325392

H
1-1a

-16.6772
16.84717

0.7556
0.989

1.78
0.371738798

<1.0 O
K

Fram
e

 2.23
0

D
e

sign
 Lo

ad
s

-430.634
-4.592

-0.892
-200.126

202.166

Fram
e

 2.25
W

14X
145

355.276
D

e
sign

 Lo
ad

s
-789.607

6.3
-2.606

472.301
-491.139

355.276
0.8

23.7
-799.871

1323.433
0.604391

H
1-1a

39.35842
-40.9283

0.76
0.989

1.78
0.650109737

<1.0 O
K

Fram
e

 2.25
0

D
e

sign
 Lo

ad
s

-799.871
-5.096

-2.606
-453.467

-277.364

Fram
e

 2.26
W

14X
145

355.276
D

e
sign

 Lo
ad

s
-632.415

7.55
-1.527

357.061
-728.315

355.276
0.8

23.7
-642.678

1323.433
0.485614

H
1-1a

29.75508
-60.6929

1.30
0.989

1.78
0.898185585

<1.0 O
K

Fram
e

 2.26
0

D
e

sign
 Lo

ad
s

-642.678
-3.847

-1.527
-185.287

-70.501

Fram
e

 5.1
W

14X
109

377.44
D

e
sign

 Lo
ad

s
-132.716

3.796
-0.07

19.937
-185.755

377.44
0.8

25.16267
-141.432

891.7993
0.158592

H
1-1b

1.661417
-30.2424

1.1213
1.43

2.56
0.132733239

<1.0 O
K

Fram
e

 5.1
0

D
e

sign
 Lo

ad
s

-141.432
-4.735

-0.07
-6.497

-362.909

Fram
e

 5.13
W

14X
90

0
D

e
sign

 Lo
ad

s
-846.997

-3.582
-0.189

-56.775
-20.641

300.719
0.8

20.04793
-846.997

875.411
0.967542

H
1-1a

-4.73125
-1.72008

1.1423
1.65

3.26
0.985804069

<1.0 O
K

Fram
e

 5.13
300.719

D
e

sign
 Lo

ad
s

-843.164
3.445

-0.189
2.84E-14

4.55E-13

Fram
e

 5.16
W

14X
90

0
D

e
sign

 Lo
ad

s
-137.337

-3.513
0

0
0

338.742
0.8

22.5828
-137.337

805.5964
0.170479

H
1-1b

0
-2.8E-14

1.2413
1.74

3.26
0.085239336

<1.0 O
K

Fram
e

 5.16
338.742

D
e

sign
 Lo

ad
s

-131.688
3.513

0
0

-3.4E-13

Fram
e

 5.18
W

14X
90

338.742
D

e
sign

 Lo
ad

s
-394.91

3.513
0

0
-3.4E-13

338.742
0.8

22.5828
-400.559

805.5964
0.49722

H
1-1a

0
-2.8E-14

1.2413
1.74

3.26
0.497220461

<1.0 O
K

Fram
e

 5.18
0

D
e

sign
 Lo

ad
s

-400.559
-3.513

0
0

0

Fram
e

 5.25
W

14X
90

0
D

e
sign

 Lo
ad

s
-260.69

-3.513
0

0
0

355.276
0.8

23.68507
-260.69

774.6098
0.336544

H
1-1a

0
1.9E-14

1.291
1.74

3.26
0.336543628

<1.0 O
K

Fram
e

 5.25
355.276

D
e

sign
 Lo

ad
s

-254.362
3.513

0
0

2.27E-13

Fram
e

 5.26
W

14X
90

355.276
D

e
sign

 Lo
ad

s
590.951

3.513
0

0
2.27E-13

355.276
0.8

23.68507
590.951

774.6098
0.762902

H
1-1a

0
1.9E-14

1.03
1.74

3.26
0.60867953

<1.0 O
K

Fram
e

 5.26
0

D
e

sign
 Lo

ad
s

584.623
-3.513

0
0

0

Fram
e

 5.27
W

14X
90

0
D

e
sign

 Lo
ad

s
167.463

-3.513
0

0
0

355.276
0.8

23.68507
173.791

774.6098
0.224359

H
1-1a

0
1.9E-14

1.03
1.74

3.26
0.17900473

<1.0 O
K

Fram
e

 5.27
355.276

D
e

sign
 Lo

ad
s

173.791
3.513

0
0

2.27E-13

Fram
e

 5.28
W

14X
90

0
D

e
sign

 Lo
ad

s
-67.933

-3.513
0

0
0

355.276
0.8

23.68507
-67.933

774.6098
0.0877

H
1-1b

0
1.9E-14

1.291
1.74

3.26
0.043849818

<1.0 O
K

Fram
e

 5.28
355.276

D
e

sign
 Lo

ad
s

-61.605
3.513

0
0

2.27E-13
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Pc Calculation 

  

Frame 2.1 W14X99 P 806.7899 Frame 5.1 W14X109 P 891.7993 Frame 5.27 W14X90 P 774.6098

A 29.1 A 32 A 26.5

K 0.8 K 0.8 K 0.8

L 377.44 L 377.44 L 355.276

ry 3.71 ry 3.73 ry 3.7

E 29000 ksi E 29000 ksi E 29000 ksi

Fy 50 ksi Fy 50 ksi Fy 50 ksi

Kl/r 81.38868 ≤ 4.71sqrt(E/Fy) 113.4318 Kl/r 80.95228 ≤ 4.71sqrt(E/Fy) 113.4318 Kl/r 76.81643 ≤ 4.71sqrt(E/Fy) 113.4318

Fe = pi2E/(kl/r)^2 43.20855 ksi Fe = pi2E/(kl/r)^2 43.67567 ksi Fe = pi2E/(kl/r)^2 48.50533 ksi

Fcr 30.80527 YES P 806.7899 Fcr 30.96525 YES P 891.7993 Fcr 32.4784 YES P 774.6098

Fcr 37.8939 NO P 992.4413 Fcr 38.30356 NO P 1103.143 Fcr 42.53918 NO P 1014.559

Frame 2.9 W14X193 P 1834.002 Frame 5.13 W14X90 P 875.411 Frame 5.28 W14X90 P 774.6098

A 56.8 A 26.5 A 26.5

K 0.8 K 0.8 K 0.8

L 341.104 L 300.719 L 355.276

ry 4.05 ry 3.7 ry 3.7

E 29000 ksi E 29000 ksi E 29000 ksi

Fy 50 ksi Fy 50 ksi Fy 50 ksi

Kl/r 67.37857 ≤ 4.71sqrt(E/Fy) 113.4318 Kl/r 65.02032 ≤ 4.71sqrt(E/Fy) 113.4318 Kl/r 76.81643 ≤ 4.71sqrt(E/Fy) 113.4318

Fe = pi2E/(kl/r)^2 63.04551 ksi Fe = pi2E/(kl/r)^2 67.70169 ksi Fe = pi2E/(kl/r)^2 48.50533 ksi

Fcr 35.87641 YES P 1834.002 Fcr 36.70487 YES P 875.411 Fcr 32.4784 YES P 774.6098

Fcr 55.29092 NO P 2826.472 Fcr 59.37438 NO P 1416.079 Fcr 42.53918 NO P 1014.559

Frame 2.14 W14X193 P 1842.423 Frame 5.16 W14X90 P 805.5964

A 56.8 A 26.5

K 0.8 K 0.8

L 338.742 L 338.742

ry 4.05 ry 3.7

E 29000 ksi E 29000 ksi

Fy 50 ksi Fy 50 ksi

Kl/r 66.912 ≤ 4.71sqrt(E/Fy) 113.4318 Kl/r 73.24151 ≤ 4.71sqrt(E/Fy) 113.4318

Fe = pi2E/(kl/r)^2 63.92779 ksi Fe = pi2E/(kl/r)^2 53.35598 ksi

Fcr 36.04115 YES P 1842.423 Fcr 33.77763 YES P 805.5964

Fcr 56.06468 NO P 2866.026 Fcr 46.7932 NO P 1116.018

Frame 2.23 W14X145 P 1323.433 Frame 5.18 W14X90 P 805.5964

A 42.7 A 26.5

K 0.8 K 0.8

L 355.276 L 338.742

ry 3.98 ry 3.7

E 29000 ksi E 29000 ksi

Fy 50 ksi Fy 50 ksi

Kl/r 71.41226 ≤ 4.71sqrt(E/Fy) 113.4318 Kl/r 73.24151 ≤ 4.71sqrt(E/Fy) 113.4318

Fe = pi2E/(kl/r)^2 56.12446 ksi Fe = pi2E/(kl/r)^2 53.35598 ksi

Fcr 34.4375 YES P 1323.433 Fcr 33.77763 YES P 805.5964

Fcr 49.22115 NO P 1891.569 Fcr 46.7932 NO P 1116.018

Frame 2.25 W14X145 P 1323.433 Frame 5.25 W14X90 P 774.6098

A 42.7 A 26.5

K 0.8 K 0.8

L 355.276 L 355.276

ry 3.98 ry 3.7

E 29000 ksi E 29000 ksi

Fy 50 ksi Fy 50 ksi

Kl/r 71.41226 ≤ 4.71sqrt(E/Fy) 113.4318 Kl/r 76.81643 ≤ 4.71sqrt(E/Fy) 113.4318

Fe = pi2E/(kl/r)^2 56.12446 ksi Fe = pi2E/(kl/r)^2 48.50533 ksi

Fcr 34.4375 YES P 1323.433 Fcr 32.4784 YES P 774.6098

Fcr 49.22115 NO P 1891.569 Fcr 42.53918 NO P 1014.559

Frame 2.26 W14X145 P 1323.433 Frame 5.26 W14X90 P 774.6098

A 42.7 A 26.5

K 0.8 K 0.8

L 355.276 L 355.276

ry 3.98 ry 3.7

E 29000 ksi E 29000 ksi

Fy 50 ksi Fy 50 ksi

Kl/r 71.41226 ≤ 4.71sqrt(E/Fy) 113.4318 Kl/r 76.81643 ≤ 4.71sqrt(E/Fy) 113.4318

Fe = pi2E/(kl/r)^2 56.12446 ksi Fe = pi2E/(kl/r)^2 48.50533 ksi

Fcr 34.4375 YES P 1323.433 Fcr 32.4784 YES P 774.6098

Fcr 49.22115 NO P 1891.569 Fcr 42.53918 NO P 1014.559
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Redesign Strength Calculations 

 

TA
B

LE:  Ele
m

e
n

t Fo
rce

s - R
ED

ESIG
N

Fram
e

Se
ctio

n
Statio

n
O

u
tp

u
tC

ase
P

V
2

V
3

M
2

M
3

L
K

K
L

P
r

P
c

P
r /P

c
M

r 2
M

r 3
p

x10
3

b
x x10

3
b

y x10
3

In
te

ractio
n

 Eq
n

.
 

Te
xt

in
Te

xt
K

ip
K

ip
K

ip
K

ip
-in

K
ip

-in
in

K
ip

-ft
K

ip
-ft

Fram
e

 2.1
W

14X
90

377.44
D

e
sign

 Lo
ad

s
-107.691

3.206
0.006006

-0.306
-168.981

377.44
0.8

25.16267
-114.871

732.782
0.15676

H
1-1b

0.163417
-23.7634

1.3647
1.79

3.26
0.126832972

<1.0 O
K

Fram
e

 2.1
0

D
e

sign
 Lo

ad
s

-114.871
-3.821

0.006006
1.961

-285.161

Fram
e

 2.8
W

14X
257

341.104
D

e
sign

 Lo
ad

s
-1882.07

8.275
4.529

-999.241
-832.527

341.104
0.8

22.74027
-1898.65

2472.317
0.767965

H
1-1a

-83.2701
-122.266

0.4045
0.508

0.964
0.910347941

<1.0 O
K

Fram
e

 2.8
0

D
e

sign
 Lo

ad
s

-1898.65
-11.997

4.529
545.488

-1467.19

Fram
e

 2.14
W

14X
193

338.742
D

e
sign

 Lo
ad

s
-1099.33

15.892
-3.255

685.908
-1788.41

338.742
0.8

22.5828
-1111.53

1842.423
0.603298

H
1-1a

57.159
-149.034

0.5428
0.709

1.32
0.784413176

<1.0 O
K

Fram
e

 2.14
0

D
e

sign
 Lo

ad
s

-1111.53
0.71

-3.255
-416.785

1023.536

Fram
e

 2.23
W

14X
90

0
D

e
sign

 Lo
ad

s
-374.391

-3.245
-0.571

-127.359
77.961

355.276
0.8

23.68507
-374.391

774.6098
0.483328

H
1-1a

-10.6133
6.49675

1.291
1.74

3.26
0.529232036

<1.0 O
K

Fram
e

 2.23
355.276

D
e

sign
 Lo

ad
s

-368.063
3.782

-0.571
75.379

-17.352

Fram
e

 2.27
W

14X
159

355.276
D

e
sign

 Lo
ad

s
-1319.88

6.719
1.189

-136.346
-481.328

355.276
0.8

23.68507
-1331.15

1452.802
0.916266

H
1-1a

23.83575
-40.1107

0.6883
0.889

1.62
0.990538459

<1.0 O
K

Fram
e

 2.27
0

D
e

sign
 Lo

ad
s

-1331.15
-5.796

1.189
286.029

-317.328

Fram
e

 2.28
W

14X
145

0
D

e
sign

 Lo
ad

s
-718.966

-5.098
2.547

515.291
-369.61

355.276
0.8

23.68507
-718.966

1323.433
0.543258

H
1-1a

42.94092
-48.5573

0.7556
0.989

1.78
0.667716247

<1.0 O
K

Fram
e

 2.28
355.276

D
e

sign
 Lo

ad
s

-708.703
6.298

2.547
-389.671

-582.687

Fram
e

 2.33
W

14X
550

0
D

e
sign

 Lo
ad

s
-3711.06

-14.115
-8.21

-1914.26
-1125.62

269.75
0.8

17.98333
-3711.06

6157.084
0.60273

H
1-1a

-159.521
223.4977

0.1624
0.202

0.407
0.712801835

<1.0 O
K

Fram
e

 2.33
269.75

D
e

sign
 Lo

ad
s

-3666.73
-14.115

-8.21
300.308

2681.972

Fram
e

 2.34
W

14X
550

312
D

e
sign

 Lo
ad

s
-3625.3

43.756
-8.778

3038.713
-9020.92

312
0.8

20.8
-3676.57

5815.643
0.632186

H
1-1a

253.2261
-751.744

0.172
0.204

0.407
0.888604502

<1.0 O
K

Fram
e

 2.34
0

D
e

sign
 Lo

ad
s

-3676.57
43.756

-8.778
300.026

4631.015

Fram
e

 5.1
W

14X
90

0
D

e
sign

 Lo
ad

s
-81.372

-3.704
-0.047

-4.737
-264.548

377.44
0.8

25.16267
-81.372

732.782
0.111045

H
1-1b

1.0945
-22.0457

1.3647
1.6

2.85
0.098714091

<1.0 O
K

Fram
e

 5.1
377.44

D
e

sign
 Lo

ad
s

-74.193
3.323

-0.047
13.134

-192.57

Fram
e

 5.8
W

14X
109

0
D

e
sign

 Lo
ad

s
-570.872

-5.871
0.065

22.318
-547.883

341.104
0.8

22.74027
-570.872

973.6549
0.586319

H
1-1a

1.859833
-45.6569

1.0271
1.39

2.56
0.65454293

<1.0 O
K

Fram
e

 5.8
341.104

D
e

sign
 Lo

ad
s

-563.892
2.659

0.065
0

3.41E-13

Fram
e

 5.13
W

14X
145

0
D

e
sign

 Lo
ad

s
-1221.27

-10.147
-0.881

-264.918
-1337.98

300.719
0.8

20.04793
-1221.27

1471.02
0.830222

H
1-1a

-22.0765
-111.498

0.6798
0.956

1.78
0.976110568

<1.0 O
K

Fram
e

 5.13
300.719

D
e

sign
 Lo

ad
s

-1215.06
1.249

-0.881
5.68E-14

2.05E-12

Fram
e

 5.16
W

14X
120

0
D

e
sign

 Lo
ad

s
-159.559

-4.718
0

0
0

338.742
0.8

22.5828
-159.559

1082.108
0.147452

H
1-1b

0
-5.7E-14

0.9241
0.971

2.32
0.073726023

<1.0 O
K

Fram
e

 5.16
338.742

D
e

sign
 Lo

ad
s

-151.973
4.718

0
0

-6.8E-13

Fram
e

 5.18
W

14X
145

338.742
D

e
sign

 Lo
ad

s
-625.828

5.698
0

0
4.55E-13

338.742
0.8

22.5828
-634.99

1369.065
0.463813

H
1-1a

0
3.79E-14

0.7304
0.989

1.78
0.463812982

<1.0 O
K

Fram
e

 5.18
0

D
e

sign
 Lo

ad
s

-634.99
-5.698

0
0

0

Fram
e

 5.25
W

14X
120

0
D

e
sign

 Lo
ad

s
-403.419

-4.718
0

0
0

355.276
0.8

23.68507
-403.419

1041.354
0.387398

H
1-1a

0
-1.9E-14

0.9603
1.25

2.32
0.387398488

<1.0 O
K

Fram
e

 5.25
355.276

D
e

sign
 Lo

ad
s

-394.921
4.718

0
0

-2.3E-13

Fram
e

 5.26
W

14X
90

0
D

e
sign

 Lo
ad

s
542.576

-3.513
0

0
0

355.276
0.8

23.68507
548.904

774.6098
0.70862

H
1-1a

0
1.9E-14

1.03
0.709

3.26
0.56537112

<1.0 O
K

Fram
e

 5.26
355.276

D
e

sign
 Lo

ad
s

548.904
3.513

0
0

2.27E-13

Fram
e

 5.27
W

14X
90

0
D

e
sign

 Lo
ad

s
141.835

-3.513
0

0
0

355.276
0.8

23.68507
148.164

774.6098
0.191276

H
1-1b

0
1.9E-14

1.03
1.74

3.26
0.07630446

<1.0 O
K

Fram
e

 5.27
355.276

D
e

sign
 Lo

ad
s

148.164
3.513

0
0

2.27E-13

Fram
e

 5.28
W

14X
120

355.276
D

e
sign

 Lo
ad

s
-144.27

4.718
0

0
-2.3E-13

355.276
0.8

23.68507
-152.768

1041.354
0.146701

H
1-1b

0
-1.9E-14

0.9603
1.25

2.32
0.073350651

<1.0 O
K

Fram
e

 5.28
0

D
e

sign
 Lo

ad
s

-152.768
-4.718

0
0

0

Fram
e

 5.35
W

14X
550

269.75
D

e
sign

 Lo
ad

s
-2914.69

-7.761
8.504

-273.57
1451.941

269.75
0.8

17.98333
-2959.02

6157.084
0.480588

H
1-1a

168.3751
120.9951

0.1624
0.791

1.32
0.798550083

<1.0 O
K

Fram
e

 5.35
0

D
e

sign
 Lo

ad
s

-2959.02
-7.761

8.504
2020.501

-641.604

Fram
e

 5.36
W

14X
550

312
D

e
sign

 Lo
ad

s
-2868.84

27.531
9.059

-3099.66
-5910.57

312
0.8

20.8
-2920.11

5815.643
0.502113

H
1-1a

-258.305
-492.548

0.172
0.202

0.407
0.70673795

<1.0 O
K

Fram
e

 5.36
0

D
e

sign
 Lo

ad
s

-2920.11
27.531

9.059
-273.296

2679.043
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Pc Calculation 

 

  

Frame 2.1 W14X90 P 732.782 Frame 5.1 W14X90 P 732.782 Frame 5.28 W14X120 P 1041.354

A 26.5 A 26.5 A 35.3

K 0.8 K 0.8 K 0.8

L 377.44 L 377.44 L 355.276

ry 3.7 ry 3.7 ry 3.74

E 29000 ksi E 29000 ksi E 29000 ksi

Fy 50 ksi Fy 50 ksi Fy 50 ksi

Kl/r 81.60865 ≤ 4.71sqrt(E/Fy)113.4318 Kl/r 81.60865 ≤ 4.71sqrt(E/Fy)113.4318 Kl/r 75.99487 ≤ 4.71sqrt(E/Fy)113.4318

Fe = pi2E/(kl/r)^242.97594 ksi Fe = pi2E/(kl/r)^242.97594 ksi Fe = pi2E/(kl/r)^249.55976 ksi

Fcr 30.72461 YES P 732.782 Fcr 30.72461 YES P 732.782 Fcr 32.77791 YES P 1041.354

Fcr 37.6899 NO P 898.9041 Fcr 37.6899 NO P 898.9041 Fcr 43.46391 NO P 1380.849

Frame 2.8 W14X257 P 2472.317 Frame 5.8 W14X109 P 973.6549 Frame 5.35 W14X550 P 6157.084

A 75.6 A 32 A 162

K 0.8 K 0.8 K 0.8

L 341.104 L 341.104 L 269.75

ry 4.13 ry 3.73 ry 4.49

E 29000 ksi E 29000 ksi E 29000 ksi

Fy 50 ksi Fy 50 ksi Fy 50 ksi

Kl/r 66.07341 ≤ 4.71sqrt(E/Fy)113.4318 Kl/r 73.15903 ≤ 4.71sqrt(E/Fy)113.4318 Kl/r 48.06236 ≤ 4.71sqrt(E/Fy)113.4318

Fe = pi2E/(kl/r)^265.5608 ksi Fe = pi2E/(kl/r)^253.47636 ksi Fe = pi2E/(kl/r)^2123.9046 ksi

Fcr 36.33623 YES P 2472.317 Fcr 33.80746 YES P 973.6549 Fcr 42.22966 YES P 6157.084

Fcr 57.49682 NO P 3912.084 Fcr 46.89876 NO P 1350.684 Fcr 108.6644 NO P 15843.26

Frame 2.14 W14X193 P 1842.423 Frame 5.13 W14X145 P 1471.02 Frame 5.36 W14X550 P 5815.643

A 56.8 A 42.7 A 162

K 0.8 K 0.8 K 0.8

L 338.742 L 300.719 L 312

ry 4.05 ry 3.98 ry 4.49

E 29000 ksi E 29000 ksi E 29000 ksi

Fy 50 ksi Fy 50 ksi Fy 50 ksi

Kl/r 66.912 ≤ 4.71sqrt(E/Fy)113.4318 Kl/r 60.44603 ≤ 4.71sqrt(E/Fy)113.4318 Kl/r 55.5902 ≤ 4.71sqrt(E/Fy)113.4318

Fe = pi2E/(kl/r)^263.92779 ksi Fe = pi2E/(kl/r)^278.33614 ksi Fe = pi2E/(kl/r)^292.61925 ksi

Fcr 36.04115 YES P 1842.423 Fcr 38.2779 YES P 1471.02 Fcr 39.88781 YES P 5815.643

Fcr 56.06468 NO P 2866.026 Fcr 68.7008 NO P 2640.172 Fcr 81.22708 NO P 11842.91
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Frame 2.23 W14X90 P 774.6098 Frame 5.16 W14X120 P 1082.108

A 26.5 A 35.3

K 0.8 K 0.8

L 355.276 L 338.742

ry 3.7 ry 3.74

E 29000 ksi E 29000 ksi

Fy 50 ksi Fy 50 ksi

Kl/r 76.81643 ≤ 4.71sqrt(E/Fy)113.4318 Kl/r 72.45818 ≤ 4.71sqrt(E/Fy)113.4318

Fe = pi2E/(kl/r)^248.50533 ksi Fe = pi2E/(kl/r)^254.51586 ksi

Fcr 32.4784 YES P 774.6098 Fcr 34.06068 YES P 1082.108

Fcr 42.53918 NO P 1014.559 Fcr 47.81041 NO P 1518.937

Frame 2.27 W14X159 P 1452.802 Frame 5.18 W14X145 P 1369.065

A 46.7 A 42.7

K 0.8 K 0.8

L 355.276 L 338.742

ry 4 ry 3.98

E 29000 ksi E 29000 ksi

Fy 50 ksi Fy 50 ksi

Kl/r 71.0552 ≤ 4.71sqrt(E/Fy)113.4318 Kl/r 68.08884 ≤ 4.71sqrt(E/Fy)113.4318

Fe = pi2E/(kl/r)^256.68994 ksi Fe = pi2E/(kl/r)^261.73704 ksi

Fcr 34.56583 YES P 1452.802 Fcr 35.6249 YES P 1369.065

Fcr 49.71708 NO P 2089.609 Fcr 54.14339 NO P 2080.73

Frame 2.28 W14X145 P 1323.433 Frame 5.25 W14X120 P 1041.354

A 42.7 A 35.3

K 0.8 K 0.8

L 355.276 L 355.276

ry 3.98 ry 3.74

E 29000 ksi E 29000 ksi

Fy 50 ksi Fy 50 ksi

Kl/r 71.41226 ≤ 4.71sqrt(E/Fy)113.4318 Kl/r 75.99487 ≤ 4.71sqrt(E/Fy)113.4318

Fe = pi2E/(kl/r)^256.12446 ksi Fe = pi2E/(kl/r)^249.55976 ksi

Fcr 34.4375 YES P 1323.433 Fcr 32.77791 YES P 1041.354

Fcr 49.22115 NO P 1891.569 Fcr 43.46391 NO P 1380.849

Frame 2.33 W14X550 P 6157.084 Frame 5.26 W14X90 P 774.6098

A 162 A 26.5

K 0.8 K 0.8

L 269.75 L 355.276

ry 4.49 ry 3.7

E 29000 ksi E 29000 ksi

Fy 50 ksi Fy 50 ksi

Kl/r 48.06236 ≤ 4.71sqrt(E/Fy)113.4318 Kl/r 76.81643 ≤ 4.71sqrt(E/Fy)113.4318

Fe = pi2E/(kl/r)^2123.9046 ksi Fe = pi2E/(kl/r)^248.50533 ksi

Fcr 42.22966 YES P 6157.084 Fcr 32.4784 YES P 774.6098

Fcr 108.6644 NO P 15843.26 Fcr 42.53918 NO P 1014.559

Frame 2.34 W14X550 P 5815.643 Frame 5.27 W14X90 P 774.6098

A 162 A 26.5

K 0.8 K 0.8

L 312 L 355.276

ry 4.49 ry 3.7

E 29000 ksi E 29000 ksi

Fy 50 ksi Fy 50 ksi

Kl/r 55.5902 ≤ 4.71sqrt(E/Fy)113.4318 Kl/r 76.81643 ≤ 4.71sqrt(E/Fy)113.4318

Fe = pi2E/(kl/r)^292.61925 ksi Fe = pi2E/(kl/r)^248.50533 ksi

Fcr 39.88781 YES P 5815.643 Fcr 32.4784 YES P 774.6098

Fcr 81.22708 NO P 11842.91 Fcr 42.53918 NO P 1014.559
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Appendix B: Enclosure Analysis 
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Panel               

fc  5000       

E  4030509       

fr  353.55 FoS =1.5 p363 pci      

Wind    SW     

b  12.00  b  12.00   

t  6.00  t  6.00   

wu  32.00 lb/ft wu  75.00 lb/ft 

Mu wuL2/8 0.77 ftk/ft Mu wuL2/8 1.59 ftk/ft 

pMn frI0.9/c 1.91   pMn frI0.9/c 1.91   

 

 

Long Rib 
Wind 

                

b  6.00   A 1968   

t  18.00   I 216   

wu  352.00 lb/ft  I hung 665.5   

Mu wuL2/8 8.52 ftk  Wp 13   

pMn frI0.9/c 8.59 ftk  V 150.33ft3 5.57yd3  

          

          

Long Rib sw 3 (end)    Long Rib 
sw 

3 (middle)  

b  8.00   b  16.00  

t  18.00   t  18.00  

wu  512.50 lb/ft  wu  1025.00 lb/ft 

Mu wuL2/8 10.85 ftk  Mu wuL2/8 21.70 ftk 

pMn frI0.9/c 11.46 ftk  pMn frI0.9/c 22.91 ftk 

          

Deflection 3      

delta sw 
trans 

5wl4/384EI 0.012501 L/360 0.366667 

delta wind 5wl4/384EI 0.193736 L/360 0.733333 

delta sw 
hung 

5wl4/384EI 0.000938 L/360 0.733333 

  



B
u

i
l

d
i

n
g

 
S

t
i

m
u

l
u

s
 

   

219|P a g e  

Enclosure R-Value Analysis 4 in cavity
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Enclosure Condensation Analysis – 4 in cavity summer 
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Enclosure Condensation Analysis – 4 in cavity winter 
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Enclosure R-Value Analysis – 24 in cavity 
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Enclosure Condensation Analysis – 24 in cavity summer 
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Enclosure Condensation Analysis – 24 in cavity winter 
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Enclosure R-Value Analysis – 24 in adjusted  
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Enclosure Condensation Analysis – 24 in adjusted summer 
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Enclosure Condensation Analysis – 24 in adjusted winter 
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Appendix C:  Energy Analysis 

Glazing Configuration Thermal and Solar Performance Analysis 

Window v6.3.9.0 Glazing System Thermal and Optical Properties 02/22/11 

00:06:12 

 

 

ID      : 15 

Name    : Double Skin 3 with Shading 

Tilt    : 90.0 

Glazings: 4 

KEFF    : 0.3787 

Width   : 25.168 

Uvalue  : 0.12 

SHGCc   : 0.17 

SCc     : 0.20 

Vtc     : 0.22 

RHG     : 40.66 

 

 

 

Layer Data for Glazing System '15 Double Skin 3 with Shading' 

 

ID     Name            D( ") Tsol  1 Rsol 2 Tvis  1 Rvis 2  Tir  1 Emis 2 

Keff 

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

- 

Outside 

  6046 VE12M.VIR      #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040 

.578   

       1 Air           6.343                                              

.017   

    23 Double Skin Sha 0.024 .000 .700 .700 .000 .700 .700 .320 .638 .638 

92.4   

       ding                                                                      

       1 Air           6.343                                              

.626   

  6046 VE12M.VIR      #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040 

.578   

       1 Air           0.500                                              

.016   

  6046 VE12M.VIR      #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040 

.578   

Inside 

 

 

Environmental Conditions: 1 NFRC 100-2010 

 

          Tout   Tin  WndSpd   Wnd Dir   Solar  Tsky  Esky 

          (F)    (F)   (mph)            (Btu/h-ft2)  (F) 

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

Uvalue    -0.4  69.8   12.30  Windward     0.0  -0.4  1.00 

Solar     89.6  75.2    6.26  Windward   248.2  89.6  1.00 

 

 

 

      Temperature Distribution (degrees F) 
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        Winter         Summer 

       Out   In       Out   In 

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

Lay1   1.3   1.6    120.6 122.8    

Lay2  18.2  18.2    167.0 167.0    

Lay3  25.6  25.8    161.1 160.7    

Lay4  48.7  49.0    123.0 122.3    

 

Window v6.3.9.0 Glazing System Thermal and Optical Properties 02/22/11 

00:15:37 

 

 

ID      : 15 

Name    : Double Skin 3 with Shading 

Tilt    : 90.0 

Glazings: 4 

KEFF    : 0.3787 

Width   : 25.168 

Uvalue  : 0.12 

SHGCc   : 0.17 

SCc     : 0.20 

Vtc     : 0.22 

RHG     : 40.66 

 

 

 

Layer Data for Glazing System '15 Double Skin 3 with Shading' 

 

ID     Name            D( ") Tsol  1 Rsol 2 Tvis  1 Rvis 2  Tir  1 Emis 2 

Keff 

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

- 

Outside 

  6046 VE12M.VIR      #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040 

.578   

       1 Air           6.343                                              

.017   

    23 Double Skin Sha 0.024 .000 .700 .700 .000 .700 .700 .320 .638 .638 

92.4   

       ding                                                                      

       1 Air           6.343                                              

.626   

  6046 VE12M.VIR      #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040 

.578   

       1 Air           0.500                                              

.016   

  6046 VE12M.VIR      #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040 

.578   

Inside 

 

 

Environmental Conditions: 1 NFRC 100-2010 

 

          Tout   Tin  WndSpd   Wnd Dir   Solar  Tsky  Esky 

          (F)    (F)   (mph)            (Btu/h-ft2)  (F) 

         -----  ----  ------  --------  ------  ----  ---- 
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Uvalue    -0.4  69.8   12.30  Windward     0.0  -0.4  1.00 

Solar     89.6  75.2    6.26  Windward   248.2  89.6  1.00 

 

 

 

      Temperature Distribution (degrees F) 

        Winter         Summer 

       Out   In       Out   In 

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

Lay1   1.3   1.6    120.6 122.8    

Lay2  18.2  18.2    167.0 167.0    

Lay3  25.6  25.8    161.1 160.7    

Lay4  48.7  49.0    123.0 122.3    

 

 

Window v6.3.9.0 Glazing System Thermal and Optical Properties 02/22/11 

00:16:00 

 

 

ID      : 15 

Name    : Double Skin 3 with Shading 

Tilt    : 90.0 

Glazings: 4 

KEFF    : 0.3787 

Width   : 25.168 

Uvalue  : 0.12 

SHGCc   : 0.17 

SCc     : 0.20 

Vtc     : 0.22 

RHG     : 40.66 

 

 

 

Layer Data for Glazing System '15 Double Skin 3 with Shading' 

 

ID     Name            D( ") Tsol  1 Rsol 2 Tvis  1 Rvis 2  Tir  1 Emis 2 

Keff 

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

- 

Outside 

  6046 VE12M.VIR      #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040 

.578   

       1 Air           6.343                                              

.017   

    23 Double Skin Sha 0.024 .000 .700 .700 .000 .700 .700 .320 .638 .638 

92.4   

       ding                                                                      

       1 Air           6.343                                              

.626   

  6046 VE12M.VIR      #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040 

.578   

       1 Air           0.500                                              

.016   

  6046 VE12M.VIR      #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040 

.578   

Inside 
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Environmental Conditions: 1 NFRC 100-2010 

 

          Tout   Tin  WndSpd   Wnd Dir   Solar  Tsky  Esky 

          (F)    (F)   (mph)            (Btu/h-ft2)  (F) 

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

Uvalue    -0.4  69.8   12.30  Windward     0.0  -0.4  1.00 

Solar     89.6  75.2    6.26  Windward   248.2  89.6  1.00 

 

 

 

      Temperature Distribution (degrees F) 

        Winter         Summer 

       Out   In       Out   In 

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

Lay1   1.3   1.6    120.6 122.8    

Lay2  18.2  18.2    167.0 167.0    

Lay3  25.6  25.8    161.1 160.7    

Lay4  48.7  49.0    123.0 122.3    
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Window v6.3.9.0 Glazing System Thermal and Optical Properties 02/22/11 

00:07:30 

 

 

ID      : 14 

Name    : Double Skin 2 with Shading 

Tilt    : 90.0 

Glazings: 4 

KEFF    : 0.3772 

Width   : 25.168 

Uvalue  : 0.12 

SHGCc   : 0.14 

SCc     : 0.16 

Vtc     : 0.19 

RHG     : 32.49 

 

 

 

Layer Data for Glazing System '14 Double Skin 2 with Shading' 

 

ID     Name            D( ") Tsol  1 Rsol 2 Tvis  1 Rvis 2  Tir  1 Emis 2 

Keff 

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

- 

Outside 

  6261 VNE163.VIR     #0.223 .281 .359 .511 .701 .061 .031 .000 .840 .032 

.578   

       1 Air           6.343                                              

.017   

    23 Double Skin Sha 0.024 .000 .700 .700 .000 .700 .700 .320 .638 .638 

92.4   

       ding                                                                      

       1 Air           6.343                                              

.626   

  6046 VE12M.VIR      #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040 

.578   

       1 Air           0.500                                              

.016   

  6046 VE12M.VIR      #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040 

.578   

Inside 

 

 

Environmental Conditions: 1 NFRC 100-2010 

 

          Tout   Tin  WndSpd   Wnd Dir   Solar  Tsky  Esky 

          (F)    (F)   (mph)            (Btu/h-ft2)  (F) 

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

Uvalue    -0.4  69.8   12.30  Windward     0.0  -0.4  1.00 

Solar     89.6  75.2    6.26  Windward   248.2  89.6  1.00 

 

 

 

      Temperature Distribution (degrees F) 

        Winter         Summer 

       Out   In       Out   In 
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      ----  ----     ----  ---- 

Lay1   1.3   1.6    120.0 122.0    

Lay2  18.3  18.4    151.4 151.4    

Lay3  25.7  26.0    145.2 144.9    

Lay4  48.7  49.0    114.0 113.5    

 

Window v6.3.9.0 Glazing System Thermal and Optical Properties 02/22/11 

00:14:04 

 

 

ID      : 14 

Name    : Double Skin 2 with Shading 

Tilt    : 90.0 

Glazings: 4 

KEFF    : 0.3772 

Width   : 25.168 

Uvalue  : 0.12 

SHGCc   : 0.14 

SCc     : 0.16 

Vtc     : 0.19 

RHG     : 32.49 

 

 

 

Layer Data for Glazing System '14 Double Skin 2 with Shading' 

 

ID     Name            D( ") Tsol  1 Rsol 2 Tvis  1 Rvis 2  Tir  1 Emis 2 

Keff 

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

- 

Outside 

  6261 VNE163.VIR     #0.223 .281 .359 .511 .701 .061 .031 .000 .840 .032 

.578   

       1 Air           6.343                                              

.017   

    23 Double Skin Sha 0.024 .000 .700 .700 .000 .700 .700 .320 .638 .638 

92.4   

       ding                                                                      

       1 Air           6.343                                              

.626   

  6046 VE12M.VIR      #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040 

.578   

       1 Air           0.500                                              

.016   

  6046 VE12M.VIR      #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040 

.578   

Inside 

 

 

Environmental Conditions: 1 NFRC 100-2010 

 

          Tout   Tin  WndSpd   Wnd Dir   Solar  Tsky  Esky 

          (F)    (F)   (mph)            (Btu/h-ft2)  (F) 

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

Uvalue    -0.4  69.8   12.30  Windward     0.0  -0.4  1.00 

Solar     89.6  75.2    6.26  Windward   248.2  89.6  1.00 
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      Temperature Distribution (degrees F) 

        Winter         Summer 

       Out   In       Out   In 

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

Lay1   1.3   1.6    120.0 122.0    

Lay2  18.3  18.4    151.4 151.4    

Lay3  25.7  26.0    145.2 144.9    

Lay4  48.7  49.0    114.0 113.5    

 

 

Window v6.3.9.0 Glazing System Thermal and Optical Properties 02/22/11 

00:14:21 

 

 

ID      : 14 

Name    : Double Skin 2 with Shading 

Tilt    : 90.0 

Glazings: 4 

KEFF    : 0.3772 

Width   : 25.168 

Uvalue  : 0.12 

SHGCc   : 0.14 

SCc     : 0.16 

Vtc     : 0.19 

RHG     : 32.49 

 

 

 

Layer Data for Glazing System '14 Double Skin 2 with Shading' 

 

ID     Name            D( ") Tsol  1 Rsol 2 Tvis  1 Rvis 2  Tir  1 Emis 2 

Keff 

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

- 

Outside 

  6261 VNE163.VIR     #0.223 .281 .359 .511 .701 .061 .031 .000 .840 .032 

.578   

       1 Air           6.343                                              

.017   

    23 Double Skin Sha 0.024 .000 .700 .700 .000 .700 .700 .320 .638 .638 

92.4   

       ding                                                                      

       1 Air           6.343                                              

.626   

  6046 VE12M.VIR      #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040 

.578   

       1 Air           0.500                                              

.016   

  6046 VE12M.VIR      #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040 

.578   

Inside 

 

 

Environmental Conditions: 1 NFRC 100-2010 
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          Tout   Tin  WndSpd   Wnd Dir   Solar  Tsky  Esky 

          (F)    (F)   (mph)            (Btu/h-ft2)  (F) 

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

Uvalue    -0.4  69.8   12.30  Windward     0.0  -0.4  1.00 

Solar     89.6  75.2    6.26  Windward   248.2  89.6  1.00 

 

 

 

      Temperature Distribution (degrees F) 

        Winter         Summer 

       Out   In       Out   In 

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

Lay1   1.3   1.6    120.0 122.0    

Lay2  18.3  18.4    151.4 151.4    

Lay3  25.7  26.0    145.2 144.9    

Lay4  48.7  49.0    114.0 113.5    
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Window v6.3.9.0 Glazing System Thermal and Optical Properties 02/22/11 

00:08:06 

 

 

ID      : 13 

Name    : Double Skin 1 with Shading 

Tilt    : 90.0 

Glazings: 4 

KEFF    : 0.3787 

Width   : 25.168 

Uvalue  : 0.12 

SHGCc   : 0.15 

SCc     : 0.17 

Vtc     : 0.18 

RHG     : 35.32 

 

 

 

Layer Data for Glazing System '13 Double Skin 1 with Shading' 

 

ID     Name            D( ") Tsol  1 Rsol 2 Tvis  1 Rvis 2  Tir  1 Emis 2 

Keff 

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

- 

Outside 

  6071 VE62M.VIR      #0.223 .290 .110 .445 .675 .059 .039 .000 .840 .040 

.578   

       1 Air           6.343                                              

.017   

    23 Double Skin Sha 0.024 .000 .700 .700 .000 .700 .700 .320 .638 .638 

92.4   

       ding                                                                      

       1 Air           6.343                                              

.626   

  6046 VE12M.VIR      #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040 

.578   

       1 Air           0.500                                              

.016   

  6046 VE12M.VIR      #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040 

.578   

Inside 

 

 

Environmental Conditions: 1 NFRC 100-2010 

 

          Tout   Tin  WndSpd   Wnd Dir   Solar  Tsky  Esky 

          (F)    (F)   (mph)            (Btu/h-ft2)  (F) 

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

Uvalue    -0.4  69.8   12.30  Windward     0.0  -0.4  1.00 

Solar     89.6  75.2    6.26  Windward   248.2  89.6  1.00 

 

 

 

      Temperature Distribution (degrees F) 

        Winter         Summer 

       Out   In       Out   In 

      ----  ----     ----  ---- 
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Lay1   1.3   1.6    135.3 138.3    

Lay2  18.2  18.2    165.0 165.0    

Lay3  25.6  25.8    157.7 157.3    

Lay4  48.7  49.0    119.8 119.2    

 

 

Window v6.3.9.0 Glazing System Thermal and Optical Properties 02/22/11 

00:11:20 

 

 

ID      : 13 

Name    : Double Skin 1 with Shading 

Tilt    : 90.0 

Glazings: 4 

KEFF    : 0.3787 

Width   : 25.168 

Uvalue  : 0.12 

SHGCc   : 0.15 

SCc     : 0.17 

Vtc     : 0.18 

RHG     : 35.32 

 

 

 

Layer Data for Glazing System '13 Double Skin 1 with Shading' 

 

ID     Name            D( ") Tsol  1 Rsol 2 Tvis  1 Rvis 2  Tir  1 Emis 2 

Keff 

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

- 

Outside 

  6071 VE62M.VIR      #0.223 .290 .110 .445 .675 .059 .039 .000 .840 .040 

.578   

       1 Air           6.343                                              

.017   

    23 Double Skin Sha 0.024 .000 .700 .700 .000 .700 .700 .320 .638 .638 

92.4   

       ding                                                                      

       1 Air           6.343                                              

.626   

  6046 VE12M.VIR      #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040 

.578   

       1 Air           0.500                                              

.016   

  6046 VE12M.VIR      #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040 

.578   

Inside 

 

 

Environmental Conditions: 1 NFRC 100-2010 

 

          Tout   Tin  WndSpd   Wnd Dir   Solar  Tsky  Esky 

          (F)    (F)   (mph)            (Btu/h-ft2)  (F) 

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

Uvalue    -0.4  69.8   12.30  Windward     0.0  -0.4  1.00 

Solar     89.6  75.2    6.26  Windward   248.2  89.6  1.00 
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      Temperature Distribution (degrees F) 

        Winter         Summer 

       Out   In       Out   In 

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

Lay1   1.3   1.6    135.3 138.3    

Lay2  18.2  18.2    165.0 165.0    

Lay3  25.6  25.8    157.7 157.3    

Lay4  48.7  49.0    119.8 119.2    

 

Window v6.3.9.0 Glazing System Thermal and Optical Properties 02/22/11 

00:12:48 

 

 

ID      : 13 

Name    : Double Skin 1 with Shading 

Tilt    : 90.0 

Glazings: 4 

KEFF    : 0.3787 

Width   : 25.168 

Uvalue  : 0.12 

SHGCc   : 0.15 

SCc     : 0.17 

Vtc     : 0.18 

RHG     : 35.32 

 

 

 

Layer Data for Glazing System '13 Double Skin 1 with Shading' 

 

ID     Name            D( ") Tsol  1 Rsol 2 Tvis  1 Rvis 2  Tir  1 Emis 2 

Keff 

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

- 

Outside 

  6071 VE62M.VIR      #0.223 .290 .110 .445 .675 .059 .039 .000 .840 .040 

.578   

       1 Air           6.343                                              

.017   

    23 Double Skin Sha 0.024 .000 .700 .700 .000 .700 .700 .320 .638 .638 

92.4   

       ding                                                                      

       1 Air           6.343                                              

.626   

  6046 VE12M.VIR      #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040 

.578   

       1 Air           0.500                                              

.016   

  6046 VE12M.VIR      #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040 

.578   

Inside 

 

 

Environmental Conditions: 1 NFRC 100-2010 
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          Tout   Tin  WndSpd   Wnd Dir   Solar  Tsky  Esky 

          (F)    (F)   (mph)            (Btu/h-ft2)  (F) 

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

Uvalue    -0.4  69.8   12.30  Windward     0.0  -0.4  1.00 

Solar     89.6  75.2    6.26  Windward   248.2  89.6  1.00 

 

 

 

      Temperature Distribution (degrees F) 

        Winter         Summer 

       Out   In       Out   In 

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

Lay1   1.3   1.6    135.3 138.3    

Lay2  18.2  18.2    165.0 165.0    

Lay3  25.6  25.8    157.7 157.3    

Lay4  48.7  49.0    119.8 119.2    
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Window v6.3.9.0 Glazing System Thermal and Optical Properties 02/22/11 

00:08:51 

 

 

ID      : 12 

Name    : MSC Original 

Tilt    : 90.0 

Glazings: 2 

KEFF    : 0.0166 

Width   : 0.946 

Uvalue  : 0.22 

SHGCc   : 0.34 

SCc     : 0.39 

Vtc     : 0.63 

RHG     : 80.31 

 

 

 

Layer Data for Glazing System '12 MSC Original' 

 

ID     Name            D( ") Tsol  1 Rsol 2 Tvis  1 Rvis 2  Tir  1 Emis 2 

Keff 

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

- 

Outside 

  6046 VE12M.VIR      #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040 

.578   

       1 Air           0.500                                              

.017   

  6046 VE12M.VIR      #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040 

.578   

Inside 

 

 

Environmental Conditions: 1 NFRC 100-2010 

 

          Tout   Tin  WndSpd   Wnd Dir   Solar  Tsky  Esky 

          (F)    (F)   (mph)            (Btu/h-ft2)  (F) 

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

Uvalue    -0.4  69.8   12.30  Windward     0.0  -0.4  1.00 

Solar     89.6  75.2    6.26  Windward   248.2  89.6  1.00 

 

Optical Properties for Glazing System '12 MSC Original' 

 

Angle      0    10    20    30    40    50    60    70    80    90 Hemis 

 

Vtc  : 0.630 0.637 0.621 0.602 0.580 0.541 0.459 0.314 0.136 0.000 0.504 

Rf   : 0.098 0.086 0.082 0.086 0.102 0.127 0.171 0.273 0.511 0.999 0.154 

Rb   : 0.076 0.064 0.060 0.065 0.081 0.107 0.152 0.259 0.502 0.999 0.135 

 

Tsol : 0.255 0.259 0.252 0.244 0.235 0.220 0.187 0.128 0.056 0.000 0.205 

Rf   : 0.309 0.301 0.299 0.302 0.311 0.328 0.356 0.428 0.608 0.999 0.345 

Rb   : 0.472 0.466 0.464 0.466 0.474 0.487 0.510 0.566 0.704 0.999 0.498 

 

Abs1 : 0.341 0.344 0.350 0.354 0.354 0.354 0.360 0.356 0.282 0.001 0.346 

Abs2 : 0.095 0.096 0.099 0.100 0.099 0.098 0.097 0.087 0.054 0.000 0.093 
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SHGCc: 0.338 0.342 0.338 0.331 0.322 0.306 0.272 0.207 0.108 0.000 0.287 

 

Tdw-K  :  0.200 

Tdw-ISO:  0.414 

Tuv    :  0.027 

 

 

 

 

 

      Temperature Distribution (degrees F) 

        Winter         Summer 

       Out   In       Out   In 

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

Lay1   2.6   3.1    112.6 114.0    

Lay2  41.4  41.9    114.6 114.3    

 

 

Window v6.3.9.0 Glazing System Thermal and Optical Properties 02/22/11 

00:10:08 

 

 

ID      : 12 

Name    : MSC Original 

Tilt    : 90.0 

Glazings: 2 

KEFF    : 0.0166 

Width   : 0.946 

Uvalue  : 0.22 

SHGCc   : 0.34 

SCc     : 0.39 

Vtc     : 0.63 

RHG     : 80.31 

 

 

 

Layer Data for Glazing System '12 MSC Original' 

 

ID     Name            D( ") Tsol  1 Rsol 2 Tvis  1 Rvis 2  Tir  1 Emis 2 

Keff 

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

- 

Outside 

  6046 VE12M.VIR      #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040 

.578   

       1 Air           0.500                                              

.017   

  6046 VE12M.VIR      #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040 

.578   

Inside 

 

 

Environmental Conditions: 1 NFRC 100-2010 

 

          Tout   Tin  WndSpd   Wnd Dir   Solar  Tsky  Esky 
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          (F)    (F)   (mph)            (Btu/h-ft2)  (F) 

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

Uvalue    -0.4  69.8   12.30  Windward     0.0  -0.4  1.00 

Solar     89.6  75.2    6.26  Windward   248.2  89.6  1.00 

 

Optical Properties for Glazing System '12 MSC Original' 

 

Angle      0    10    20    30    40    50    60    70    80    90 Hemis 

 

Vtc  : 0.630 0.637 0.621 0.602 0.580 0.541 0.459 0.314 0.136 0.000 0.504 

Rf   : 0.098 0.086 0.082 0.086 0.102 0.127 0.171 0.273 0.511 0.999 0.154 

Rb   : 0.076 0.064 0.060 0.065 0.081 0.107 0.152 0.259 0.502 0.999 0.135 

 

Tsol : 0.255 0.259 0.252 0.244 0.235 0.220 0.187 0.128 0.056 0.000 0.205 

Rf   : 0.309 0.301 0.299 0.302 0.311 0.328 0.356 0.428 0.608 0.999 0.345 

Rb   : 0.472 0.466 0.464 0.466 0.474 0.487 0.510 0.566 0.704 0.999 0.498 

 

Abs1 : 0.341 0.344 0.350 0.354 0.354 0.354 0.360 0.356 0.282 0.001 0.346 

Abs2 : 0.095 0.096 0.099 0.100 0.099 0.098 0.097 0.087 0.054 0.000 0.093 

 

SHGCc: 0.338 0.342 0.338 0.331 0.322 0.306 0.272 0.207 0.108 0.000 0.287 

 

Tdw-K  :  0.200 

Tdw-ISO:  0.414 

Tuv    :  0.027 

 

 

 

 

 

      Temperature Distribution (degrees F) 

        Winter         Summer 

       Out   In       Out   In 

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

Lay1   2.6   3.1    112.6 114.0    

Lay2  41.4  41.9    114.6 114.3    

 

 

Window v6.3.9.0 Glazing System Thermal and Optical Properties 02/22/11 

00:10:38 

 

 

ID      : 12 

Name    : MSC Original 

Tilt    : 90.0 

Glazings: 2 

KEFF    : 0.0166 

Width   : 0.946 

Uvalue  : 0.22 

SHGCc   : 0.34 

SCc     : 0.39 

Vtc     : 0.63 

RHG     : 80.31 

 

 

 

Layer Data for Glazing System '12 MSC Original' 
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ID     Name            D( ") Tsol  1 Rsol 2 Tvis  1 Rvis 2  Tir  1 Emis 2 

Keff 

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

- 

Outside 

  6046 VE12M.VIR      #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040 

.578   

       1 Air           0.500                                              

.017   

  6046 VE12M.VIR      #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040 

.578   

Inside 

 

 

Environmental Conditions: 1 NFRC 100-2010 

 

          Tout   Tin  WndSpd   Wnd Dir   Solar  Tsky  Esky 

          (F)    (F)   (mph)            (Btu/h-ft2)  (F) 

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

Uvalue    -0.4  69.8   12.30  Windward     0.0  -0.4  1.00 

Solar     89.6  75.2    6.26  Windward   248.2  89.6  1.00 

 

Optical Properties for Glazing System '12 MSC Original' 

 

Angle      0    10    20    30    40    50    60    70    80    90 Hemis 

 

Vtc  : 0.630 0.637 0.621 0.602 0.580 0.541 0.459 0.314 0.136 0.000 0.504 

Rf   : 0.098 0.086 0.082 0.086 0.102 0.127 0.171 0.273 0.511 0.999 0.154 

Rb   : 0.076 0.064 0.060 0.065 0.081 0.107 0.152 0.259 0.502 0.999 0.135 

 

Tsol : 0.255 0.259 0.252 0.244 0.235 0.220 0.187 0.128 0.056 0.000 0.205 

Rf   : 0.309 0.301 0.299 0.302 0.311 0.328 0.356 0.428 0.608 0.999 0.345 

Rb   : 0.472 0.466 0.464 0.466 0.474 0.487 0.510 0.566 0.704 0.999 0.498 

 

Abs1 : 0.341 0.344 0.350 0.354 0.354 0.354 0.360 0.356 0.282 0.001 0.346 

Abs2 : 0.095 0.096 0.099 0.100 0.099 0.098 0.097 0.087 0.054 0.000 0.093 

 

SHGCc: 0.338 0.342 0.338 0.331 0.322 0.306 0.272 0.207 0.108 0.000 0.287 

 

Tdw-K  :  0.200 

Tdw-ISO:  0.414 

Tuv    :  0.027 

 

 

 

 

 

      Temperature Distribution (degrees F) 

        Winter         Summer 

       Out   In       Out   In 

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

Lay1   2.6   3.1    112.6 114.0    

Lay2  41.4  41.9    114.6 114.3    
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 VE1-2M Both VE6-2M Ext. VNE1-63 Ext. Existing 

U-factor (Summer) 
(BTU/hr ft2 F ) 

0.107 0.106 0.104 0.29 

SC 0.326 0.273 0.260 0.388 

SHGC 0.283 0.237 0.226 0.338 

Solar Transmissibility 0.185 0.150 0.153 0.256 

Visible Transmissibility 0.502 0.428 0.444 0.630 

Solar Reflectivity, Inside 0.481 0.480 0.481 0.472 

Visible Reflectivity, Inside 0.0949 0.0919 0.0886 0.0762 

Keff  
(BTU/hr ft F) 

0.3966 0.3966 0.3883 -0.2297 

Air Gap Keff  
(BTU/hr ft F) 

0.7874 0.7874 0.1988 - 
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Existing Building Conditions
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Double Skin Facade
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Chilled Beams 
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Summarized Redesign Analysis-Base Model 

Total Building Energy Consumption for Final Design Parameters. 

 Building 
(MBtu) 

Source 
(MBtu) 

Original 46,724 76,243 

Chilled Beam 45,638 75,041 

Double Skin Facade 42,578 71,410 

CB with DSF 41,412 69,797 

Total Savings for 
Combined System 

5,311 6,446 

 

  Building HVAC Associated Emissions for Final Design. 

 CO2 SOx NOx 

Original 16,649,602 128,726 25,877 

Chilled Beam 16,263,067 125,739 25,275 

Double Skin 
Façade 

15,173,621 117,312 23,583 

Chilled Beam 
w/ DSF 

14,757,205 114,092 22,933 

Total Savings 1,892,397 14,634 2,944 

 

 

4,196,891 

4,089,025 

4,099,224 

4,010,043 

3,900,000 4,000,000 4,100,000 4,200,000 4,300,000

Original

Chilled Beam

DSF

CB with DSF

Electricity Consumed (kWh) 

Building Electricity Consumption 
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Building Electricity Consumption Comparison for Design Parameters. 

Comparison of Yearly Utility Cost for Design Parameters. 

 Electricity 
kWh 

Electricity 
Cost 

Purchased 
Chilled Water 

(therms) 

Purchased 
CW 
Cost 

Purchased 
Steam 

(therms) 

Purchased 
Steam 
(cost) 

Total Cost 

Original 4,196,917 $315,480 176,057 $322,184 147,933 $121,305 $758,969 

Chilled 
Beam 

4,088,983 $307,372 136,773 $250,295 127,910 $104,886 $662,553 

Double 
Skin 
Façade 

4,099,207 $308,139 147,163 $269,309 136,609 $112,019 $689,467 

Chilled 
Beam w/ 
DSF 

4,010,041 $301,435 132,044 $241,641 123,198 $101,022 $644,098 

Total 
Savings 

186,876 $14,045 44,013 $80,543 23,735 $20,283 $114,871 
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Revised Plug Loads
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Revised Plug Loads with Chilled Beams
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Revised Plug Loads with Chilled Beams and Double Skin 
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Penn State Utility Data 
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Chilled Beam Manufacturers 
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MAE Technical requirement:  Wind Turbine Analysis 
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Using the manufacturer’s data for the size of the turbines, the turbines were modeled in the simulation as simple 

blocks.  The table below summarizes the object dimension and sizes in the simulation domain for Cascade’s Swift 

turbines and the image below shows the turbines simulated as blocks.  These turbines are required to be mounted 

4.9 meters above the roofline for building integration 

 

Swift Turbine Addition to Building 

Dimensions and Positions of Swift Turbines in Simulation Domain 

  

Size Location 

delta x 
[m] 

delta y 
[m] 

delta z 
[m] x [m] y [m] z [m] 

Buildings 850.138 881.4054 36.1442 0.0 0.0 0.0 

Turbine1 2.13 2.13 2.13 500.0 430.0 28.9 

Turbine2 2.13 2.13 2.13 509.76 430.0 28.9 

Turbine3 2.13 2.13 2.13 519.52 430.0 28.9 

Turbine4 2.13 2.13 2.13 529.28 430.0 28.9 

Turbine5 2.13 2.13 2.13 539.04 430.0 28.9 

Turbine6 2.13 2.13 2.13 548.80 430.0 28.9 

Turbine7 2.13 2.13 2.13 558.56 430.0 28.9 

Turbine8 2.13 2.13 2.13 568.32 430.0 28.9 

Turbine9 2.13 2.13 2.13 500.00 439.76 28.9 

Turbine10 2.13 2.13 2.13 500.00 449.52 28.9 

Turbine11 2.13 2.13 2.13 500.00 459.28 28.9 

Turbine12 2.13 2.13 2.13 500.00 469.04 28.9 

Turbine13 2.13 2.13 2.13 500.00 478.80 28.9 

Turbine14 2.13 2.13 2.13 500.00 488.56 28.9 

Turbine15 2.13 2.13 2.13 500.00 498.32 28.9 

The addition of the turbines in the simulation domain caused the mesh grid to be altered due to new constraints.  

This resulted in an increased grid size of X=123, Y=134, and Z=22.  Using the same turbulence model and numerical 
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scheme as earlier, the simulation time for 3000 iterations was 4 hours 48 minutes.  The mass residual for the 

simulation was 1.033 x 10
3
 kg/s and the total mass inflow was 6.040584x 10

5
 kg/s which is 0.166% mass residual.  

While this is slightly larger than the recommended percent residual of 0.1%, it is still much less than the 1% 

allowed for this project.  Therefore, it can be assumed that the solution was able to reach convergence.  The three 

images below show the X-, Y-, and Z-plane velocity profiles for the resulting turbine additions.   

 

 

Swift Wind Turbine Addition, X-velocity profile at (500, 430, 30) 
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Swift Wind Turbine Addition, Y-Velocity Profile at (500, 430, 30) 

 

Swift Wind Turbine Z-Velocity Profile at (500, 430, 30) 
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Based on these resulting face velocities, the average velocity for each turbine is approximately between 4.4 m/s 

and 4.9 m/s.   

AeroVironment’s Architectural Wind turbines were modeled in the simulation domain as well.  The table below 

summarizes the input values for the objects. 

Dimensions and Positions of Architectural Wind Turbines in Simulation Domain 

  

Size Location 

delta x 
[m] 

delta y 
[m] 

delta z 
[m] x [m] y [m] z [m] 

Buildings 850.138 881.4054 36.1442 0.0 0.0 0.0 

Turbine1 1.83 1.83 2.59 500.0 430.00 240.0 

Turbine2 1.83 1.83 2.59 500.0 432.33 28.9 

Turbine3 1.83 1.83 2.59 500.0 434.66 28.9 

Turbine4 1.83 1.83 2.59 500.0 436.99 28.9 

Turbine5 1.83 1.83 2.59 500.0 439.32 28.9 

Turbine6 1.83 1.83 2.59 500.0 441.65 28.9 

Turbine7 1.83 1.83 2.59 500.0 443.98 28.9 

Turbine8 1.83 1.83 2.59 500.0 446.31 28.9 

Turbine9 1.83 1.83 2.59 500.0 448.64 28.9 

Turbine10 1.83 1.83 2.59 500.0 450.97 28.9 

Turbine11 1.83 1.83 2.59 500.0 453.30 28.9 

Turbine12 1.83 1.83 2.59 500.0 455.63 28.9 

Turbine13 1.83 1.83 2.59 500.0 457.96 28.9 

Turbine14 1.83 1.83 2.59 500.0 460.29 28.9 

Turbine15 1.83 1.83 2.59 500.0 462.62 28.9 

Turbine16 1.83 1.83 2.59 500.0 464.95 28.9 

Turbine17 1.83 1.83 2.59 500.0 467.28 28.9 

Turbine18 1.83 1.83 2.59 500.0 469.61 28.9 

Turbine19 1.83 1.83 2.59 500.0 471.94 28.9 

Turbine20 1.83 1.83 2.59 500.0 474.27 28.9 

Turbine21 1.83 1.83 2.59 500.0 476.60 28.9 

Turbine22 1.83 1.83 2.59 500.0 478.93 28.9 

Turbine23 1.83 1.83 2.59 500.0 481.26 28.9 

Turbine24 1.83 1.83 2.59 500.0 483.59 28.9 

Turbine25 1.83 1.83 2.59 500.0 485.92 28.9 

Turbine26 1.83 1.83 2.59 500.0 488.25 28.9 

Turbine27 1.83 1.83 2.59 500.0 490.58 28.9 

Turbine28 1.83 1.83 2.59 500.0 492.91 28.9 

Turbine29 1.83 1.83 2.59 500.0 495.24 28.9 

Turbine30 1.83 1.83 2.59 500.0 497.57 28.9 

Turbine31 1.83 1.83 2.59 500.0 499.90 28.9 

Turbine32 1.83 1.83 2.59 502.33 430.00 28.9 
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Turbine33 1.83 1.83 2.59 504.66 430.00 28.9 

Turbine34 1.83 1.83 2.59 506.99 430.00 28.9 

Turbine35 1.83 1.83 2.59 509.32 430.00 28.9 

Turbine36 1.83 1.83 2.59 511.65 430.00 28.9 

Turbine37 1.83 1.83 2.59 513.98 430.00 28.9 

Turbine38 1.83 1.83 2.59 516.31 430.00 28.9 

Turbine39 1.83 1.83 2.59 518.64 430.00 28.9 

Turbine40 1.83 1.83 2.59 520.97 430.00 28.9 

Turbine41 1.83 1.83 2.59 523.30 430.00 28.9 

Turbine42 1.83 1.83 2.59 525.63 430.00 28.9 

Turbine43 1.83 1.83 2.59 527.96 430.00 28.9 

Turbine44 1.83 1.83 2.59 530.29 430.00 28.9 

Turbine45 1.83 1.83 2.59 532.62 430.00 28.9 

Turbine46 1.83 1.83 2.59 534.95 430.00 28.9 

Turbine47 1.83 1.83 2.59 537.28 430.00 28.9 

Turbine48 1.83 1.83 2.59 539.61 430.00 28.9 

Turbine49 1.83 1.83 2.59 541.94 430.00 28.9 

Turbine50 1.83 1.83 2.59 544.27 430.00 28.9 

Turbine51 1.83 1.83 2.59 546.60 430.00 28.9 

Turbine52 1.83 1.83 2.59 548.93 430.00 28.9 

Turbine53 1.83 1.83 2.59 551.26 430.00 28.9 

Turbine54 1.83 1.83 2.59 553.59 430.00 28.9 

Turbine55 1.83 1.83 2.59 555.92 430.00 28.9 

Turbine56 1.83 1.83 2.59 558.25 430.00 28.9 

Turbine57 1.83 1.83 2.59 560.58 430.00 28.9 

Turbine58 1.83 1.83 2.59 562.91 430.00 28.9 

Turbine59 1.83 1.83 2.59 565.24 430.00 28.9 

Turbine60 1.83 1.83 2.59 567.57 430.00 28.9 

Turbine61 1.83 1.83 2.59 569.90 430.00 28.9 

 

The mesh was also affected by added objects, resulting in a new grid size of X=215, Y=170, and Z=23.  Again, using 

the same turbulence model and numerical scheme (hybrid), the simulation took 4 hours 47 minutes to complete 

1000 iterations.  The mass residual for the simulation was 5.553 x 10
5
 kg/s and the total mass inflow was 

1.526797x 10
6
 kg/s which is 36.37% mass residual.  This mass residual was very high, much larger than the 

minimum recommendation of 1.0%.  Therefore, the solution was not abe to reach convergence and did not 

provide an accurate representation of the airflow for the added turbines. 

Since the objects were so small and the spacing between them was also very small as well, it had negative effects 

on the simulation.  This was very similar to the previous modeling errors that had occurred in the initial setup of 

the campus model.  Therefore, in order to remedy it, the Architectural Wind turbines were revised and simulated 

as two long strips along the roofline.  The following table summarizes the revised turbine modeled blocks.   
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Revised Dimensions and Positions of Architectural Wind Turbines in Simulation Domain 

  

Size Location 

delta x 
[m] 

delta y 
[m] 

delta z 
[m] x [m] y [m] z [m] 

Buildings 850.138 881.4054 36.1442 0.0 0.0 0.0 

Turbine1 1.83 7.233 2.59 500.0 430.0 240.0 

Turbine2 7.04 1.83 2.59 501.83 430.0 240.0 

 

The mesh was revised for a final time to be X=117, Y=111, Z=22.  Using the number of iterations set to 5000, it took 

5 hours 59 minutes to complete the simulation.  This resulted in mass residual of 5197 x 10
2
 kg/s and the total 

mass inflow was 6.039137x 10
5
 kg/s, which is 0.086% mass residual.  Therefore, the solution was able to reach 

convergence, indicating that revision proved to be successful.  Not only is the percent residual less than 0.1%, but 

also less than the convergence value for the simulation done without the turbine additions.  The below figures  

illustrate the velocity profiles for each direction around the added wind turbines.   

 

Architectural Wind Turbine (simplified) Z-Velocity Profile (500, 430, 26) 
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Architectural Wind Turbine (Simplified) Y-Velocity Profile (500, 430, 26) 

 

 

Architectural Wind Turbine (simplified) X-plane Velocity Profile (500, 430, 26) 
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Appendix D: Construction Management 

Existing Schedule and Revised Schedule 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ID Task 
Mode

Task Name Duration Start

1 Design/Bid & Award/ Procurement 663 days Mon 3/24/08
2 Design Phase 426 days Mon 3/24/08
3 Bid/Award 376 days Fri 5/30/08
4 Notice To Proceed 0 days Thu 7/3/08
5 Submittal/Fabrication/Procurement 590 days Thu 7/3/08
6 Material Science Coordination Drawings 319 days Mon 6/1/09
7 Life Sciences Coordination Drawings 204 days Mon 8/24/09
8 Foundation 399 days Tue 11/4/0
9 Material Sciences Excavation and Shoring 75 days Tue 11/11/08
10 Life Sciences Excavation and Shoring 78 days Tue 11/4/08
11 Material Sciences Mini‐Piles 87 days Mon 11/24/08
12 Life Sciences Mini Piles 111 days Mon 11/17/08
13 Foundation's & Slab ‐ On ‐ Grade 325 days Mon 2/16/09
14 CL BB ‐ Y5 101 days Mon 2/16/09
15 CL Y5 ‐ S5 137 days Fri 5/1/09
16 CL J ‐ S5 228 days Sat 3/21/09
17 CL T ‐ L 136 days Tue 6/23/09
18 Areaways & Cleanrooms 275 days Mon 4/27/09
19 CL 13 ‐ 20 171 days Fri 7/3/09
20 Superstructure 204 days Tue 7/7/09
21 Material Sciences 159 days Tue 7/7/09
22 CL BB ‐ W 26 days Tue 7/7/09
23 CL W ‐ R 29 days Tue 7/21/09
24 CL R ‐ J 24 days Thu 8/20/09
25 Shear Wall 130 days Tue 8/18/09
26 Life Sciences 105 days Mon 10/19/09
27 Shear Walls 99 days Tue 10/27/09
28 CL 12 ‐ 16 21 days Mon 10/19/0
29 CL 16 ‐ 21 36 days Tue 11/17/09
30 Core/Areaway 69 days Tue 1/12/10
31 Concrete Slabs 244 days Tue 8/18/09
32 Tunnel Phase CL A1 ‐ LS 66 days Fri 4/23/10
33 Material Sciences 155 days Tue 8/18/09
34 CL BB ‐ R 92 days Tue 8/18/09
35 CL R ‐ M 117 days Fri 10/9/09
36 CL M ‐ H 37 days Thu 1/28/10
37 Life Sciences 83 days Mon 12/28/09
38 CL 12 ‐ 16 83 days Mon 12/28/0
39 CL 16 ‐ 21 56 days Wed 1/13/10
40 CL 12 ‐ 8 14 days Fri 3/5/10

7/3

H2 H1 H2 H1 H2 H1 H2 H1 H2
2008 2009 2010 2011

Task

Split

Milestone

Summary

Project Summary

External Tasks

External Milestone

Inactive Task

Inactive Milestone

Inactive Summary

Manual Task

Duration‐only

Manual Summary Rollup

Manual Summary

Start‐only

Finish‐only

Deadline

Progress

Page 1

Project: Existing Schedule Summa
Date: Tue 4/5/11



ID Task 
Mode

Task Name Duration Start

41 Areaway Lv1 & Lv2 49 days Mon 1/4/10
42 Areaway Lv3 19 days Fri 3/5/10
43 Areaway Lv4 4 days Tue 3/23/10
44 Areaway Roof 30 days Mon 4/19/10
45 Material Sciences Enclosure 185 days Mon 11/9/09
46 North Elevation  165 days Mon 11/9/09
47 Precast Attach Steel 5 days Mon 11/9/09
48 Precast Panels 20 days Mon 11/16/0
49 Insulation/Air Barrier Precast Panels 38 days Thu 3/4/10
50 Ribbon Windows 130 days Mon 12/28/0
51 East Elevation 169 days Wed 11/18/09
52 Precast Attach Steel 1 day Wed 11/18/0
53 Precast Panels 5 days Mon 11/23/0
54 Insulation/Air Barrier Precast Panels 5 days Mon 11/30/0
55 Ribbon Windows 73 days Tue 1/26/10
56 PH Louvers 8 days Wed 5/19/10
57 Sunshade 3 days Thu 7/8/10
58 South Elevation 177 days Thu 11/19/09
59 Precast Attach Steel 52 days Thu 11/19/09
60 Precast Panels 83 days Mon 12/7/09
61 PH Louvers 11 days Tue 6/1/10
62 Insulation/Air Barrier Precast Panels 80 days Mon 3/8/10
63 Ribbon Windows 133 days Mon 12/28/0
64 Sunshade 30 days Mon 6/14/10
65 Roofing 65 days Mon 1/18/10
66 Level 2 Green Roof 41 days Mon 1/18/10
67 Level 3 Green Roof 12 days Wed 3/17/10
68 Level 4 Green Roof 8 days Thu 4/8/10
69 Life Sciences Enclosure 303 days Mon 11/9/09
70 East Elevation 179 days Mon 11/9/09
71 Precast Attach Steel 10 days Mon 11/9/09
72 Precast Panels 5 days Wed 3/24/10
73 PH Louvers 6 days Tue 6/15/10
74 Ribbon Windows 68 days Mon 3/29/10
75 Insulation/Air Barrier Precast Panels 65 days Thu 4/1/10
76 Sunshade 7 days Wed 7/7/10
77 South Elevation 118 days Mon 2/1/10
78 Precast Attach Steel 5 days Mon 2/1/10
79 Precast Panels 5 days Mon 3/22/10
80 Insulation/Air Barrier Precast Panels 9 days Mon 5/3/10

H2 H1 H2 H1 H2 H1 H2 H1 H2
2008 2009 2010 2011

Task

Split

Milestone

Summary

Project Summary

External Tasks

External Milestone

Inactive Task

Inactive Milestone

Inactive Summary

Manual Task

Duration‐only

Manual Summary Rollup

Manual Summary

Start‐only

Finish‐only

Deadline

Progress

Page 2

Project: Existing Schedule Summa
Date: Tue 4/5/11



ID Task 
Mode

Task Name Duration Start

81 PH Louvers 7 days Mon 5/10/10
82 Ribbon Windows 48 days Mon 4/26/10
83 Sunshade 7 days Tue 7/6/10
84 West Elevation 132 days Mon 1/18/10
85 Precast Attach Steel 5 days Mon 1/18/10
86 Precast Panels 40 days Mon 3/15/10
87 Ribbon Windows 62 days Mon 3/22/10
88 Insulation/Air Barrier Precast Panels 55 days Mon 4/5/10
89 Sunshade 4 days Thu 7/15/10
90 Areaway Enclosure 215 days Thu 3/11/10
91 North Elevation  86 days Fri 3/26/10
92 Precast Attach Steel 4 days Fri 3/26/10
93 Precast Panels 4 days Fri 5/14/10
94 Ribbon Windows 15 days Mon 5/31/10
95 PH Louvers 31 days Tue 6/1/10
96 Insulation/Air Barrier Precast Panels 30 days Mon 6/7/10
97 Sunshade 3 days Wed 7/21/10
98 Soffit Exterior 182 days Thu 3/11/10
99 Exterior Miscellaneous Steel Frame 59 days Thu 3/11/10
100 Exterior Frame/Sheath 23 days Wed 9/1/10
101 Exterior Metal Panels 34 days Tue 10/5/10
102 Areaway Entrance Exterior 181 days Wed 4/28/10
103 Miscellaneous Steel Frame 5 days Tue 6/1/10
104 2nd Floor Windows 49 days Tue 5/18/10
105 Exterior Frame/Sheath 6 days Wed 9/1/10
106 Waterproofing 3 days Thu 9/9/10
107 Storefront 100 days Wed 4/28/10
108 Exterior Metal Panels 6 days Wed 12/29/1
109 Areaway Lightwell  151 days Tue 6/1/10
110 Exterior Miscellaneous Steel Frame 5 days Tue 6/1/10
111 Exterior Frame/Sheath 34 days Thu 7/1/10
112 Waterproofing 11 days Wed 8/18/10
113 Exterior Metal Panels 27 days Mon 11/22/1
114 West Elevation 80 days Tue 3/30/10
115 Precast Attach Steel 2 days Tue 3/30/10
116 Precast Panels 6 days Mon 5/10/10
117 Ribbon Windows 19 days Fri 5/28/10
118 PH Louvers 17 days Tue 6/8/10
119 Insulation/Air Barrier Precast Panels 26 days Mon 6/14/10
120 Areaway Roofing 65 days Mon 6/7/10

H2 H1 H2 H1 H2 H1 H2 H1 H2
2008 2009 2010 2011

Task

Split

Milestone

Summary

Project Summary

External Tasks

External Milestone

Inactive Task

Inactive Milestone

Inactive Summary

Manual Task

Duration‐only

Manual Summary Rollup

Manual Summary

Start‐only

Finish‐only

Deadline

Progress

Page 3

Project: Existing Schedule Summa
Date: Tue 4/5/11



ID Task 
Mode

Task Name Duration Start

121 Stair/Core Level 6 Roofing 4 days Tue 6/15/10
122 PH/Areaway Level 5 Roofing 40 days Mon 6/7/10
123 PH/Areaway Level 5 Roof Trimout 9 days Tue 8/24/10
124 Life Sciences Rough‐In & Finishes 318 days Wed 1/20/10
125 Lv3 Lab Rough‐In 144 days Fri 3/5/10
126 Interior Walls 5 days Fri 3/5/10
127 Perimeter Walls 16 days Wed 6/16/10
128 Fireproofing 5 days Tue 3/30/10
129 VAV Installation 11 days Fri 5/21/10
130 Plumbing Rough‐In 19 days Fri 7/23/10
131 Electrical/Power Rough‐In 8 days Tue 7/20/10
132 Drywall 8 days Mon 9/13/10
133 Lv3 Core Rough‐In 162 days Fri 3/5/10
134 Interior Walls 28 days Fri 3/5/10
135 Perimeter Walls 62 days Fri 5/7/10
136 VAV Installation 18 days Mon 5/17/10
137 Fireproofing 5 days Tue 3/30/10
138 Electrical/Power Rough‐In 37 days Tue 7/20/10
139 Plumbing Rough‐In 8 days Tue 8/3/10
140 Drywall 12 days Fri 10/1/10
141 Lv3 Finishes 127 days Thu 9/23/10
142 Lab Finishes 92 days Thu 9/23/10
143 Core Finishes 109 days Tue 10/19/10
144 Lv2 Lab Rough‐In 198 days Wed 1/20/10
145 Interior Walls 5 days Wed 1/20/10
146 Perimeter Walls 45 days Mon 6/14/10
147 Fireproofing 7 days Mon 4/5/10
148 VAV Installation 18 days Mon 7/12/10
149 Plumbing Rough-In 19 days Fri 7/23/10
150 Electrical/Power Rough-In 19 days Tue 7/20/10
151 Drywall 9 days Tue 10/12/10
152 Lv2 Core Rough‐In 156 days Mon 4/5/10
153 Interior Walls 3 days Mon 4/5/10
154 Perimeter Walls 46 days Fri 7/2/10
155 VAV Installation 11 days Tue 7/6/10
156 Fireproofing 16 days Mon 4/5/10
157 Electrical/Power Rough-In 28 days Fri 7/23/10
158 Core Plumbing Rough-In 5 days Mon 9/13/10
159 Drywall 10 days Tue 10/26/10
160 Lv2 Finishes 110 days Mon 10/25/10

H2 H1 H2 H1 H2 H1 H2 H1 H2
2008 2009 2010 2011

Task

Split

Milestone

Summary

Project Summary

External Tasks

External Milestone

Inactive Task

Inactive Milestone

Inactive Summary

Manual Task

Duration‐only

Manual Summary Rollup

Manual Summary

Start‐only

Finish‐only

Deadline

Progress

Page 4
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ID Task 
Mode

Task Name Duration Start

161 Lv2 Labs 93 days Mon 10/25/10
162 Lv2 Core 99 days Tue 11/9/10
163 Lv1 Lab Rough‐In 175 days Fri 3/19/10
164 Interior Walls 6 days Fri 3/19/10
165 Perimeter Walls 9 days Wed 9/1/10
166 Fireproofing 10 days Tue 4/13/10
167 VAV Installation 13 days Thu 7/22/10
168 Plumbing Rough-In 5 days Wed 10/13/10
169 Electrical/Power Rough-In 6 days Wed 10/13/10
170 Drywall 10 days Fri 11/5/10
171 Lv1 Core Rough‐In 184 days Tue 3/23/10
172 Interior Walls 4 days Tue 3/23/10
173 Perimeter Walls 55 days Fri 7/2/10
174 VAV Installation 11 days Mon 9/20/10
175 Fireproofing 9 days Wed 4/14/10
176 Electrical/Power Rough-In 6 days Wed 10/20/10
177 Core Plumbing Rough-In 5 days Wed 10/20/10
178 Drywall 11 days Fri 11/19/10
179 Lv1 Finishes 101 days Fri 11/19/10
180 Lv1 Labs 85 days Fri 11/19/10
181 Lv1 Core 77 days Thu 12/23/10
182 Lv0 Areaway Rough‐In & Finishes 278 days Mon 2/22/10
183 Lv0 Rough‐In 198 days Mon 2/22/10
184 Fireproofing 9 days Mon 2/22/10
185 Interior Walls 7 days Thu 2/25/10
186 VAV Installation 9 days Thu 9/9/10
187 Electrical/Power Rough‐In 5 days Mon 10/25/10
188 Plumbing Rough‐In 5 days Mon 10/25/10
189 Drywall 8 days Mon 11/15/10
190 Lv0 Finishes 79 days Fri 11/26/10
191 Lv0 Finishes 79 days Fri 11/26/10
192 Material Sciences Rough‐In & Finishes 322 days Mon 12/14/09
193 Lv3 Lab Rough‐In 183 days Mon 12/21/09
194 Interior Walls 55 days Mon 12/21/09
195 Perimeter Walls 30 days Mon 5/17/10
196 Fireproofing 8 days Wed 1/27/10
197 VAV Installation 11.06 days Thu 4/8/10
198 Plumbing Rough‐In 48 days Thu 5/13/10
199 Electrical/Power Rough‐In 4 days Mon 7/19/10
200 Drywall 15 days Thu 8/12/10
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201 Lv3 Core Rough‐In 170 days Wed 3/3/10
202 Interior Walls 32 days Wed 3/3/10
203 Perimeter Walls 35 days Mon 5/17/10
204 VAV Installation 18 days Mon 5/17/10
205 Fireproofing 26 days Wed 3/24/10
206 Electrical/Power Rough‐In 8 days Tue 7/6/10
207 Plumbing Rough‐In 38 days Tue 7/6/10
208 Drywall 5 days Wed 10/20/10
209 Lv3 Finishes 124 days Fri 9/3/10
210 Lab Finishes 106 days Fri 9/3/10
211 Core Finishes 111 days Wed 9/22/10
212 Lv2 Lab Rough‐In 168 days Wed 12/23/09
213 Interior Walls 16 days Wed 12/23/09
214 Perimeter Walls 35 days Mon 3/29/10
215 Fireproofing 9 days Mon 1/18/10
216 VAV Installation 22 days Mon 3/22/10
217 Plumbing Rough-In 30 days Mon 6/14/10
218 Electrical/Power Rough-In 8 days Mon 7/19/10
219 Drywall 11 days Fri 7/30/10
220 Lv2 Core Rough‐In 187 days Mon 2/8/10
221 Interior Walls 28 days Mon 2/8/10
222 Perimeter Walls 17 days Fri 7/9/10
223 VAV Installation 11 days Wed 5/12/10
224 Fireproofing 4 days Thu 3/18/10
225 Electrical/Power Rough-In 7 days Wed 7/7/10
226 Core Plumbing Rough-In 19 days Mon 8/9/10
227 Drywall 49 days Thu 8/19/10
228 Lv2 Finishes 115 days Wed 9/29/10
229 Lv2 Labs 102 days Wed 9/29/10
230 Lv2 Core 95 days Wed 10/27/10
231 Lv1 Lab Rough‐In 229 days Mon 12/14/09
232 Interior Walls 46 days Mon 12/14/09
233 Perimeter Walls 105 days Mon 4/12/10
234 Fireproofing 10 days Tue 2/9/10
235 VAV Installation 9 days Tue 9/21/10
236 Plumbing Rough-In 5 days Thu 9/23/10
237 Electrical/Power Rough-In 2 days Wed 9/29/10
238 Drywall 8 days Tue 10/19/10
239 Lv1 Core Rough‐In 204 days Wed 2/10/10
240 Interior Walls 4 days Wed 2/10/10
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ID Task 
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241 Perimeter Walls 5 days Fri 9/3/10
242 VAV Installation 9 days Wed 9/22/10
243 Fireproofing 4 days Mon 3/15/10
244 Electrical/Power Rough-In 6 days Fri 10/15/10
245 Core Plumbing Rough-In 5 days Fri 10/15/10
246 Drywall 10 days Tue 11/9/10
247 Lv1 Finishes 91 days Fri 10/29/10
248 Lv1 Labs 88 days Fri 10/29/10
249 Lv1 Core 87 days Thu 11/4/10
250 Close‐Out 39 days Mon 4/11/11
251  Material Sciences 31 days Mon 4/11/11
252  Level 3 Close‐Out 0 days Mon 4/11/11
253  Level 2 Close‐Out 0 days Tue 4/26/11
254  Level 1 Close‐Out 0 days Tue 5/24/11
255  Life Sciences 22 days Wed 5/4/11
256  Level 3 Close‐Out 0 days Wed 5/4/11
257  Level 2 Close‐Out 0 days Wed 5/18/11
258  Level 1 Close‐Out 0 days Fri 6/3/11
259  Level 0 Close‐Out 0 days Wed 5/11/11
260 Building Turnover 0 days Thu 7/7/11

4/11
4/26

5/24

5/4
5/18
6/3

5/11
7/7
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ID Task 
Mode

Task Name Duration Start Finish

1 Design/Bid & Award/ Procurement 663 days Mon 3/24/08 Wed 10/6/10
2 Design Phase 426 days Mon 3/24/08 Mon 11/9/09
3 Bid/Award 376 days Fri 5/30/08 Fri 11/6/09
4 Notice To Proceed 0 days Thu 7/3/08 Thu 7/3/08
5 Submittal/Fabrication/Procurement 590 days Thu 7/3/08 Wed 10/6/10
6 Material Science Coordination 

Drawings
319 days Mon 6/1/09 Thu 8/19/10

7 Life Sciences Coordination 
Drawings

204 days Mon 8/24/09 Thu 6/3/10

8 Foundation 399 days Tue 11/4/0Fri 5/14/10
9 Material Sciences Excavation and 

Shoring
75 days Tue 

11/11/08
Mon 2/23/09

10 Life Sciences Excavation and 
Shoring

78 days Tue 11/4/08 Thu 2/19/09

11 Material Sciences Mini‐Piles 87 days Mon 11/24/08 Tue 3/24/09
12 Life Sciences Mini Piles 111 days Mon 11/17/08Mon 4/20/09
13 Foundation's & Slab ‐ On ‐ Grade 325 days Mon 2/16/09 Fri 5/14/10
14 CL BB ‐ Y5 101 days Mon 2/16/09 Mon 7/6/09
15 CL Y5 ‐ S5 137 days Fri 5/1/09 Mon 11/9/09
16 CL J ‐ S5 228 days Sat 3/21/09 Tue 2/2/10
17 CL T ‐ L 136 days Tue 6/23/09 Tue 12/29/09
18 Areaways & Cleanrooms 275 days Mon 4/27/09 Fri 5/14/10
19 CL 13 ‐ 20 171 days Fri 7/3/09 Fri 2/26/10
20 Superstructure 204 days Tue 7/7/09 Fri 4/16/10
21 Material Sciences 159 days Tue 7/7/09 Sun 2/14/10
22 CL BB ‐ W 26 days Tue 7/7/09 Tue 8/11/09
23 CL W ‐ R 29 days Tue 7/21/09 Fri 8/28/09
24 CL R ‐ J 24 days Thu 8/20/09 Tue 9/22/09
25 Shear Wall 130 days Tue 8/18/09 Sun 2/14/10
26 Life Sciences 105 days Mon 10/19/09Fri 3/12/10
27 Shear Walls 99 days Tue 10/27/09Fri 3/12/10
28 CL 12 ‐ 16 21 days Mon 10/19/0 Mon 11/16/0
29 CL 16 ‐ 21 36 days Tue 11/17/09Tue 1/5/10
30 Core/Areaway 69 days Tue 1/12/10 Fri 4/16/10
31 Concrete Slabs 244 days Tue 8/18/09 Fri 7/23/10
32 Tunnel Phase CL A1 ‐ LS 66 days Fri 4/23/10 Fri 7/23/10
33 Material Sciences 155 days Tue 8/18/09 Mon 3/22/10
34 CL BB ‐ R 92 days Tue 8/18/09 Wed 12/23/0
35 CL R ‐ M 117 days Fri 10/9/09 Mon 3/22/10
36 CL M ‐ H 37 days Thu 1/28/10 Fri 3/19/10
37 Life Sciences 83 days Mon 12/28/09Wed 4/21/10

7/3
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ID Task 
Mode

Task Name Duration Start Finish

38 CL 12 ‐ 16 83 days Mon 12/28/0 Wed 4/21/10
39 CL 16 ‐ 21 56 days Wed 1/13/10Wed 3/31/10
40 CL 12 ‐ 8 14 days Fri 3/5/10 Wed 3/24/10
41 Areaway Lv1 & Lv2 49 days Mon 1/4/10 Thu 3/11/10
42 Areaway Lv3 19 days Fri 3/5/10 Wed 3/31/10
43 Areaway Lv4 4 days Tue 3/23/10 Fri 3/26/10
44 Areaway Roof 30 days Mon 4/19/10 Fri 5/28/10
45 Single‐Skin Enclosure 168 days Mon 11/9/09 Wed 6/30/10
46 Material Sciences North Elevation 165 days Mon 11/9/09 Fri 6/25/10

47 Precast Attach Steel 5 days Mon 11/9/09 Fri 11/13/09
48 Precast Panels 13 days Mon 11/16/0 Wed 12/2/09
49 Insulation/Air Barrier Precast 

Panels
38 days Thu 3/4/10 Mon 4/26/10

50 Ribbon Windows 130 days Mon 12/28/0 Fri 6/25/10
51 Material Sciences East Elevation 122 days Wed 11/18/09Thu 5/6/10
52 Precast Attach Steel 1 day Wed 11/18/0Wed 11/18/0
53 Precast Panels 5 days Mon 11/23/0 Fri 11/27/09
54 Insulation/Air Barrier Precast 

Panels
5 days Mon 

11/30/09
Fri 12/4/09

55 Ribbon Windows 73 days Tue 1/26/10 Thu 5/6/10
56 Life Sciences East Elevation 160 days Thu 11/19/09 Wed 6/30/10
57 Precast Attach Steel 10 days Mon 11/9/09 Fri 11/20/09
58 Precast Panels 9 days Thu 12/3/09 Tue 12/15/09
59 Insulation/Air Barrier Precast 

Panels
65 days Thu 4/1/10 Wed 

6/30/10
60 Ribbon Windows 68 days Mon 3/29/10 Wed 6/30/10
61 Life Sciences South Elevation 160 days Thu 11/19/09 Wed 6/30/10
62 Precast Attach Steel 5 days Fri 11/20/09 Thu 11/26/09
63 Precast Panels 5 days Wed 12/16/0Tue 12/22/09
64 Insulation/Air Barrier Precast 

Panels
80 days Mon 3/8/10 Fri 6/25/10

65 Ribbon Windows 48 days Mon 4/26/10 Wed 6/30/10
66 Roofing 65 days Mon 1/18/10 Sun 4/18/10
67 Level 2 Green Roof 41 days Mon 1/18/10 Mon 3/15/10
68 Level 3 Green Roof 12 days Wed 3/17/10Thu 4/1/10
69 Level 4 Green Roof 8 days Thu 4/8/10 Sun 4/18/10
70 Double‐Skin Enclosure 290 days Thu 11/26/09 Wed 1/5/11
71 Material Science South Elevation 194 days Thu 11/26/09 Tue 8/24/10
72 Precast Attach Steel 5 days Thu 11/26/09Wed 12/2/09
73 Precast Panels 13 days Wed 12/23/0Fri 1/8/10

H2 H1 H2 H1 H2 H1 H2 H1 H2
2008 2009 2010 2011

Task

Split

Milestone

Summary

Project Summary

External Tasks

External Milestone

Inactive Task

Inactive Milestone

Inactive Summary

Manual Task

Duration‐only

Manual Summary Rollup

Manual Summary

Start‐only

Finish‐only

Deadline

Progress

Page 2

Project: Proposed Schedule Summ
Date: Tue 4/5/11



ID Task 
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74 Ribbon Windows 73 days Mon 3/22/10 Wed 6/30/10
75 Interior Ribbon Windows 73 days Sat 5/15/10 Tue 8/24/10
76 Insulation/Air Barrier Precast 

Panels
55 days Mon 4/5/10 Fri 6/18/10

77 Sunshade 4 days Thu 7/15/10 Tue 7/20/10
78 Life Science West Elevation 211 days Mon 1/11/10 Mon 11/1/10
79 Precast Attach Steel 5 days Mon 2/1/10 Fri 2/5/10
80 Precast Panels 13 days Mon 1/11/10 Wed 1/27/10
81 Insulation/Air Barrier Precast 

Panels
9 days Mon 5/3/10 Thu 5/13/10

82 Ribbon Windows 130 days Mon 4/26/10 Fri 10/22/10
83 Interior Ribbon Windows 100 days Tue 6/15/10 Mon 11/1/10
84 Sunshade 7 days Tue 7/6/10 Wed 7/14/10
85 Areaway Enclosure 215 days Thu 3/11/10 Wed 1/5/11
86 North Elevation 86 days Fri 3/26/10 Fri 7/23/10
87 Precast Attach Steel 4 days Fri 3/26/10 Wed 3/31/10
88 Precast Panels 4 days Fri 5/14/10 Wed 5/19/10
89 Ribbon Windows 15 days Mon 5/31/10 Fri 6/18/10
90 PH Louvers 31 days Tue 6/1/10 Tue 7/13/10
91 Insulation/Air Barrier Precast P30 days Mon 6/7/10 Fri 7/16/10
92 Sunshade 3 days Wed 7/21/10Fri 7/23/10
93 Soffit Exterior 182 days Thu 3/11/10 Fri 11/19/10
94 Exterior Miscellaneous Steel Fr 59 days Thu 3/11/10 Tue 6/1/10
95 Exterior Frame/Sheath 23 days Wed 9/1/10 Fri 10/1/10
96 Exterior Metal Panels 34 days Tue 10/5/10 Fri 11/19/10
97 Areaway Entrance Exterior 181 days Wed 4/28/10 Wed 1/5/11
98 Miscellaneous Steel Frame 5 days Tue 6/1/10 Mon 6/7/10
99 2nd Floor Windows 49 days Tue 5/18/10 Fri 7/23/10
100 Exterior Frame/Sheath 6 days Wed 9/1/10 Wed 9/8/10
101 Waterproofing 3 days Thu 9/9/10 Mon 9/13/10
102 Storefront 100 days Wed 4/28/10Tue 9/14/10
103 Exterior Metal Panels 6 days Wed 12/29/1Wed 1/5/11
104 Areaway Lightwell 151 days Tue 6/1/10 Tue 12/28/10
105 Exterior Miscellaneous Steel Fr 5 days Tue 6/1/10 Mon 6/7/10
106 Exterior Frame/Sheath 34 days Thu 7/1/10 Tue 8/17/10
107 Waterproofing 11 days Wed 8/18/10Wed 9/1/10
108 Exterior Metal Panels 27 days Mon 11/22/1 Tue 12/28/10
109 West Elevation 80 days Tue 3/30/10 Mon 7/19/10
110 Precast Attach Steel 2 days Tue 3/30/10 Wed 3/31/10
111 Precast Panels 6 days Mon 5/10/10 Mon 5/17/10
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ID Task 
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112 Ribbon Windows 19 days Fri 5/28/10 Wed 6/23/10
113 PH Louvers 17 days Tue 6/8/10 Wed 6/30/10
114 Insulation/Air Barrier Precast P26 days Mon 6/14/10 Mon 7/19/10
115 Areaway Roofing 65 days Mon 6/7/10 Fri 9/3/10
116 Stair/Core Level 6 Roofing 4 days Tue 6/15/10 Fri 6/18/10
117 PH/Areaway Level 5 Roofing40 days Mon 6/7/10 Fri 7/30/10
118 PH/Areaway Level 5 Roof T 9 days Tue 8/24/10 Fri 9/3/10
119 Life Sciences Rough‐In & Finishes 318 days Wed 1/20/10 Fri 4/8/11
120 Lv3 Lab Rough‐In 144 days Fri 3/5/10 Wed 9/22/10
121 Interior Walls 5 days Fri 3/5/10 Thu 3/11/10
122 Perimeter Walls 150 days Thu 12/10/09 Wed 7/7/10
123 Fireproofing 5 days Tue 3/30/10 Mon 4/5/10
124 VAV Installation 74 days Fri 5/21/10 Wed 9/1/10
125 Plumbing Rough‐In 19 days Fri 7/23/10 Wed 8/18/10
126 Electrical/Power Rough‐In 8 days Tue 7/20/10 Thu 7/29/10
127 Drywall 8 days Mon 9/13/10 Wed 9/22/10
128 Lv3 Core Rough‐In 162 days Fri 3/5/10 Mon 10/18/10
129 Interior Walls 28 days Fri 3/5/10 Tue 4/13/10
130 Perimeter Walls 168 days Thu 12/10/09 Mon 8/2/10
131 VAV Installation 29 days Mon 5/17/10 Thu 6/24/10
132 Fireproofing 5 days Tue 3/30/10 Sun 4/4/10
133 Electrical/Power Rough‐In 37 days Tue 7/20/10 Wed 9/8/10
134 Plumbing Rough‐In 8 days Tue 8/3/10 Thu 8/12/10
135 Drywall 12 days Fri 10/1/10 Mon 10/18/10
136 Lv3 Finishes 127 days Thu 9/23/10 Fri 3/18/11
137 Lab Finishes 92 days Thu 9/23/10 Fri 1/28/11
138 Core Finishes 109 days Tue 10/19/10 Fri 3/18/11
139 Lv2 Lab Rough‐In 198 days Wed 1/20/10 Fri 10/22/10
140 Interior Walls 5 days Wed 1/20/10 Tue 1/26/10
141 Perimeter Walls 177 days Thu 12/10/09 Fri 8/13/10
142 Fireproofing 7 days Mon 4/5/10 Tue 4/13/10
143 VAV Installation 39 days Mon 7/12/10 Thu 9/2/10
144 Plumbing Rough-In 19 days Fri 7/23/10 Wed 8/18/10
145 Electrical/Power Rough-In 19 days Tue 7/20/10 Fri 8/13/10
146 Drywall 9 days Tue 10/12/10 Fri 10/22/10
147 Lv2 Core Rough‐In 156 days Mon 4/5/10 Mon 11/8/10
148 Interior Walls 3 days Mon 4/5/10 Wed 4/7/10
149 Perimeter Walls 192 days Thu 12/10/09 Fri 9/3/10
150 VAV Installation 4 days Tue 7/6/10 Fri 7/9/10
151 Fireproofing 16 days Mon 4/5/10 Mon 4/26/10
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ID Task 
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152 Electrical/Power Rough-In 28 days Fri 7/23/10 Tue 8/31/10
153 Core Plumbing Rough-In 5 days Mon 9/13/10 Fri 9/17/10
154 Drywall 10 days Tue 10/26/10 Mon 11/8/10
155 Lv2 Finishes 110 days Mon 10/25/10Fri 3/25/11
156 Lv2 Labs 93 days Mon 10/25/10Wed 3/2/11
157 Lv2 Core 99 days Tue 11/9/10 Fri 3/25/11
158 Lv1 Lab Rough‐In 175 days Fri 3/19/10 Thu 11/18/10
159 Interior Walls 6 days Fri 3/19/10 Fri 3/26/10
160 Perimeter Walls 198 days Thu 12/10/09 Mon 9/13/10
161 Fireproofing 10 days Tue 4/13/10 Mon 4/26/10
162 VAV Installation 40 days Thu 7/22/10 Wed 9/15/10
163 Plumbing Rough-In 5 days Wed 10/13/10 Tue 10/19/10
164 Electrical/Power Rough-In 6 days Wed 10/13/10Wed 10/20/10
165 Drywall 10 days Fri 11/5/10 Thu 11/18/10
166 Lv1 Core Rough‐In 184 days Tue 3/23/10 Fri 12/3/10
167 Interior Walls 4 days Tue 3/23/10 Fri 3/26/10
168 Perimeter Walls 201 days Thu 12/10/09 Thu 9/16/10
169 VAV Installation 5 days Mon 9/20/10 Fri 9/24/10
170 Fireproofing 9 days Wed 4/14/10 Mon 4/26/10
171 Electrical/Power Rough-In 6 days Wed 10/20/10Wed 10/27/10
172 Core Plumbing Rough-In 5 days Wed 10/20/10 Tue 10/26/10
173 Drywall 11 days Fri 11/19/10 Fri 12/3/10
174 Lv1 Finishes 101 days Fri 11/19/10 Fri 4/8/11
175 Lv1 Labs 85 days Fri 11/19/10 Thu 3/17/11
176 Lv1 Core 77 days Thu 12/23/10 Fri 4/8/11
177 Lv0 Areaway Rough‐In & Finishes 278 days Mon 2/22/10 Wed 3/16/11
178 Lv0 Rough‐In 198 days Mon 2/22/10 Wed 11/24/10
179 Fireproofing 9 days Mon 2/22/10 Thu 3/4/10
180 Interior Walls 7 days Thu 2/25/10 Fri 3/5/10
181 VAV Installation 7 days Thu 9/9/10 Fri 9/17/10
182 Electrical/Power Rough‐In 5 days Mon 10/25/10 Fri 10/29/10
183 Plumbing Rough‐In 5 days Mon 10/25/10 Fri 10/29/10
184 Drywall 8 days Mon 11/15/10Wed 11/24/10
185 Lv0 Finishes 79 days Fri 11/26/10 Wed 3/16/11
186 Lv0 Finishes 79 days Fri 11/26/10 Wed 3/16/11
187 Material Sciences Rough‐In & 

Finishes
330 days Wed 12/2/09 Tue 3/8/11

188 Lv3 Lab Rough‐In 190 days Thu 12/10/09 Wed 9/1/10
189 Interior Walls 55 days Mon 12/21/09 Fri 3/5/10
190 Perimeter Walls 142 days Thu 12/10/09 Fri 6/25/10
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Mode

Task Name Duration Start Finish

191 Fireproofing 8 days Wed 1/27/10 Fri 2/5/10
192 VAV Installation 1 day Fri 4/23/10 Fri 4/23/10
193 Plumbing Rough‐In 48 days Thu 5/13/10 Mon 7/19/10
194 Electrical/Power Rough‐In 4 days Mon 7/19/10 Thu 7/22/10
195 Drywall 15 days Thu 8/12/10 Wed 9/1/10
196 Lv3 Core Rough‐In 170 days Wed 3/3/10 Tue 10/26/10
197 Interior Walls 32 days Wed 3/3/10 Thu 4/15/10
198 Perimeter Walls 149 days Tue 12/8/09 Fri 7/2/10
199 VAV Installation 25 days Mon 5/17/10 Fri 6/18/10
200 Fireproofing 26 days Wed 3/24/10 Wed 4/28/10
201 Electrical/Power Rough‐In 8 days Tue 7/6/10 Thu 7/15/10
202 Plumbing Rough‐In 38 days Tue 7/6/10 Thu 8/26/10
203 Drywall 5 days Wed 10/20/10 Tue 10/26/10
204 Lv3 Finishes 124 days Fri 9/3/10 Wed 2/23/11
205 Lab Finishes 106 days Fri 9/3/10 Fri 1/28/11
206 Core Finishes 111 days Wed 9/22/10 Wed 2/23/11
207 Lv2 Lab Rough‐In 168 days Wed 12/23/09Fri 8/13/10
208 Interior Walls 16 days Wed 12/23/09Wed 1/13/10
209 Perimeter Walls 96 days Sat 1/2/10 Fri 5/14/10
210 Fireproofing 9 days Mon 1/18/10 Thu 1/28/10
211 VAV Installation 40 days Mon 3/22/10 Fri 5/14/10
212 Plumbing Rough-In 30 days Mon 6/14/10 Fri 7/23/10
213 Electrical/Power Rough-In 8 days Mon 7/19/10 Wed 7/28/10
214 Drywall 11 days Fri 7/30/10 Fri 8/13/10
215 Lv2 Core Rough‐In 235 days Wed 12/2/09 Tue 10/26/10
216 Interior Walls 28 days Mon 2/8/10 Wed 3/17/10
217 Perimeter Walls 174 days Wed 12/2/09 Sun 8/1/10
218 VAV Installation 38 days Wed 5/12/10 Fri 7/2/10
219 Fireproofing 4 days Thu 3/18/10 Tue 3/23/10
220 Electrical/Power Rough-In 7 days Wed 7/7/10 Thu 7/15/10
221 Core Plumbing Rough-In 19 days Mon 8/9/10 Thu 9/2/10
222 Drywall 49 days Thu 8/19/10 Tue 10/26/10
223 Lv2 Finishes 115 days Wed 9/29/10 Tue 3/8/11
224 Lv2 Labs 102 days Wed 9/29/10 Thu 2/17/11
225 Lv2 Core 95 days Wed 10/27/10 Tue 3/8/11
226 Lv1 Lab Rough‐In 229 days Mon 12/14/09Thu 10/28/10
227 Interior Walls 46 days Mon 12/14/09Mon 2/15/10
228 Perimeter Walls 186 days Sun 12/20/09 Fri 9/3/10
229 Fireproofing 10 days Tue 2/9/10 Mon 2/22/10
230 VAV Installation 4 days Tue 9/21/10 Fri 9/24/10

H2 H1 H2 H1 H2 H1 H2 H1 H2
2008 2009 2010 2011

Task

Split

Milestone

Summary

Project Summary

External Tasks

External Milestone

Inactive Task

Inactive Milestone
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Duration‐only

Manual Summary Rollup

Manual Summary

Start‐only

Finish‐only

Deadline

Progress
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ID Task 
Mode

Task Name Duration Start Finish

231 Plumbing Rough-In 5 days Thu 9/23/10 Wed 9/29/10
232 Electrical/Power Rough-In 2 days Wed 9/29/10 Thu 9/30/10
233 Drywall 8 days Tue 10/19/10 Thu 10/28/10
234 Lv1 Core Rough‐In 230 days Tue 1/5/10 Mon 11/22/10
235 Interior Walls 4 days Wed 2/10/10 Mon 2/15/10
236 Perimeter Walls 178 days Tue 1/5/10 Thu 9/9/10
237 VAV Installation 4 days Wed 9/22/10 Mon 9/27/10
238 Fireproofing 4 days Mon 3/15/10 Thu 3/18/10
239 Electrical/Power Rough-In 6 days Fri 10/15/10 Fri 10/22/10
240 Core Plumbing Rough-In 5 days Fri 10/15/10 Thu 10/21/10
241 Drywall 10 days Tue 11/9/10 Mon 11/22/10
242 Lv1 Finishes 91 days Fri 10/29/10 Fri 3/4/11
243 Lv1 Labs 88 days Fri 10/29/10 Tue 3/1/11
244 Lv1 Core 87 days Thu 11/4/10 Fri 3/4/11
245 Close‐Out 40 days Mon 4/11/11 Fri 6/3/11
246  Material Sciences 32 days Mon 4/11/11 Tue 5/24/11
247  Level 3 Close‐Out 0 days Mon 4/11/11 Mon 4/11/11
248  Level 2 Close‐Out 0 days Tue 4/26/11 Tue 4/26/11
249  Level 1 Close‐Out 0 days Tue 5/24/11 Tue 5/24/11
250  Life Sciences 23 days Wed 5/4/11 Fri 6/3/11
251  Level 3 Close‐Out 0 days Wed 5/4/11 Wed 5/4/11
252  Level 2 Close‐Out 0 days Wed 5/18/11 Wed 5/18/11
253  Level 1 Close‐Out 0 days Fri 6/3/11 Fri 6/3/11
254  Level 0 Close‐Out 0 days Wed 5/11/11 Wed 5/11/11
255 Building Turnover 0 days Thu 7/7/11 Thu 7/7/11

4/11
4/26

5/24

5/4
5/18
6/3

5/11
7/7
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Existing Façade Estimate 

Exterior Enclosure Unit  Quantity Unit Cost Total Cost 

Precast Panels         

Precast Panels with Brick Face SF 91,539.00 60.00 $5,492,340.00 

Crane Size Increase LS 1.00 50,000.00 $50,000.00 

On-Site Mock Up Allow 1.00 100,000.00 $100,000.00 

Factory Pointing of Brick Face SF 107,731.00 2.00 $215,462.00 

Precast Column Connections EA 600.00 250.00 $150,000.00 

     

   Total: $6,007,802.00 

Building Insulation     

Rigid Insulation - 4" Soffit SF 4,840.00 4.50 $21,780.00 

Insulation on back of Precast 3" SF 107,979.00 6.25 $674,868.75 

EIFS SF 3,020.00 15.00 $45,300.00 

     

   Total: $741,948.75 

Caulking     

Exterior Precast Panels LF 11,256.00 3.50 $39,396.00 

Exterior Metal Panels LF 8,456.00 3.50 $29,596.00 

Exterior Glass and Glazing LF 20,094.00 3.50 $70,329.00 

Exterior Louvers LF 8,456.00 3.50 $29,596.00 

     

   Total: $168,917.00 

Metal Panels     

Insulated Metal Panels - MP - 2 SF 0.00 22.00 $0.00 

Composite Metal Panel Soffits - MP - 1 SF 81,392.00 45.00 $3,662,640.00 

MP - 1 Panels @ Trellis SF 6,086.00 55.00 $334,730.00 

Waterproofing at Metal Panels SF 59,568.00 3.50 $208,488.00 

Masonry at Louvers adj. to Green Roof SF 784.00 15.50 $12,152.00 

Masonry at Parapets SF 3,757.00 15.50 $58,233.50 

     

   Total: $4,276,243.50 

Light Gauge Metal Framing     

Stud Framing at Metal Panels SF 34,161.00 12.00 $409,932.00 

Stud Framing at Metal Panels - Reduced Scope SF 25,046.00 8.00 $200,368.00 

Sub-Framing for Terra Cotta Panel SF 28,271.00 16.50 $466,471.50 

     

   Total: $1,076,771.50 

     

Louvers     

Architectural Louvers - Building Façade SF 4,672.00 50.00 $233,600.00 

Architectural Louvers - Green Roof SF 784.00 12.50 $9,800.00 

Mechanical Louvers - OA Intake SF 2,464.00 50.00 $123,200.00 
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   Total: $366,600.00 

     

Windows     

Exterior Windows - Ribbon System SF 32,194.00 55.00 $1,770,670.00 

Metal Sunscreen LF 3,880.00 150.00 $582,000.00 

Curtain Wall SF 1,708.00 85.00 $145,180.00 

Exterior Windows - 2nd Floor Areas SF 704.00 55.00 $38,720.00 

Storefront at Plaza SF 1,400.00 45.00 $63,000.00 

Glass Entrance Doors         

Single EA 10.00 2,500.00 $25,000.00 

Double EA 6.00 6,000.00 $36,000.00 

Motor Operator Premium EA 4.00 3,500.00 $14,000.00 

Remove/Replace Vestibule for Tunnel Tie-in LS 1.00 45,000.00 $45,000.00 

     

   Total: $2,719,570.00 

Total  $15,357,852.75 

 

 

 

 

Revised Façade Estimate 

Exterior Enclosure Unit  Quantity Unit Cost Total Cost 

Precast Panels         

Precast Panels with Brick Face SF 91,539.00 55.00 $5,034,645.00 

Crane Size Increase LS 1.00 50,000.00 $50,000.00 

On-Site Mock Up Allow 1.00 100,000.00 $100,000.00 

Factory Pointing of Brick Face SF 107,731.00 2.00 $215,462.00 

Precast Column Connections EA 725.00 250.00 $181,250.00 

Metal Safety Grates LF 1,584.50 30.22 $47,883.59 

     

   Total: $5,629,240.59 

Building Insulation     

Rigid Insulation - 4" Soffit SF 4,840.00 4.50 $21,780.00 

Polyethylene Vapor Barrier SQ 10,797.00 9.34 $100,843.98 

Insulation Cavity Wall - 3" SF 107,979.00 6.25 $674,868.75 

EIFS SF 3,020.00 15.00 $45,300.00 

     

   Total: $842,792.73 
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Caulking     

Exterior Precast Panels LF 11,256.00 3.50 $39,396.00 

Exterior Metal Panels SF 8,456.00 3.50 $29,596.00 

Exterior Glass and Glazing LF 20,094.00 3.50 $70,329.00 

Interior Glass and Glazing LF 10,047.00 3.50 $35,164.50 

Exterior Louvers LF 8,456.00 3.50 $29,596.00 

     

   Total: $204,081.50 

Metal Panels     

Insulated Metal Panels - MP - 2 SF 0.00 22.00 $0.00 

Composite Metal Panel Soffits - MP - 1 SF 81,392.00 45.00 $3,662,640.00 

MP - 1 Panels @ Trellis SF 6,086.00 55.00 $334,730.00 

Waterproofing at Metal Panels SF 59,568.00 3.50 $208,488.00 

Masonry at Louvers adj. to Green Roof SF 784.00 15.50 $12,152.00 

Masonry at Parapets SF 3,757.00 15.50 $58,233.50 

     

   Total: $4,276,243.50 

Light Gauge Metal Framing     

Stud Framing at Metal Panels SF 34,161.00 12.00 $409,932.00 

Stud Framing at Metal Panels - Reduced Scope SF 25,046.00 8.00 $200,368.00 

Sub-Framing for Terra Cotta Panel SF 28,271.00 16.50 $466,471.50 

     

   Total: $1,076,771.50 

     

Louvers     

Architectural Louvers - Building Façade SF 0.00 50.00 $0.00 

Architectural Louvers - Green Roof SF 0.00 12.50 $0.00 

Mechanical Louvers - OA Intake SF 2,464.00 50.00 $123,200.00 

     

   Total: $123,200.00 

     

Windows     

Exterior Windows - Ribbon System SF 32,194.00 55.00 $1,770,670.00 

Interior Windows (Applied to Double Skin) SF 12,392.00 45.00 $557,640.00 

Metal Sunscreen LF 2,295.50 150.00 $344,325.00 

Curtain Wall SF 1,708.00 85.00 $145,180.00 

Solar Shades LF 1,584.50 150.00 $237,675.00 

Exterior Windows - 2nd Floor Areas SF 704.00 55.00 $38,720.00 

Storefront at Plaza SF 1,400.00 45.00 $63,000.00 

Glass Entrance Doors         

Single EA 10.00 2,500.00 $25,000.00 

Double EA 6.00 6,000.00 $36,000.00 

Motor Operator Premium EA 4.00 3,500.00 $14,000.00 
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Remove/Replace Vestibule for Tunnel Tie-in LS 1.00 45,000.00 $45,000.00 

     

   Total: $3,277,210.00 

Total  $15,429,539.82 
 

    

 

VAV Take-Off and Estimate 

 

Room Description Existing VAV 
CFM 

VAV CFM 
Capac. 

Un
it 

Cre
w 

Daily 
Output 

Labor 
Hours 

Bare 
Material 

Bare 
Labor 

Total 

          

          

sp-N-302A-Copy 525 600 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-N-302B-Reception 525 600 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-N-302-Staff_Admin 525 600 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-N-305-
IT_Staff_Office 

220 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-N-306A-
Conference 

310 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-N-306B-
Conference 

425 600 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-N-307-Storage 85 200 Ea. Q9 11.00 1.455  $           
725.00  

 $       
67.50  

 $        
792.50  

sp-N-308A-
Seminar_Room 

630 800 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-308B-
Seminar_Room 

630 800 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-309-
IT_Staff_Office 

220 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-N-310B-Kitchen 255 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-N-310-
CafeCommons 

2930 2000-4000 Ea. Q9 6.00 2.67  $           
435.00  

 $     
124.00  

 $        
559.00  

sp-N-310C-Copy 510 600 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-N-310D-Mail 510 600 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-N-310E-Copy 510 600 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-N-314-Storage 85 200 Ea. Q9 11.00 1.455  $           
725.00  

 $       
67.50  

 $        
792.50  

sp-N-315-
Distinguished_Office 

490 600 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-N-317-
Staff_Assistant 

660 800 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-n319-distinquished 
office 

660 800 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-320-
Staff_Assistant 

660 800 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-321- 840 1000 Ea. Q9 8.00 2.00  $            $        $        
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Staff_Assistant 755.00  93.00  848.00  

sp-N-322-Faculty 840 1000 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-323-Faculty 840 1000 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-324-Student 840 1000 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-325-Student 840 1000 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-326-Student 840 1000 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-327-Student 840 1000 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-328-Student 840 1000 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-329-Faculty 840 1000 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-330-Faculty 420 600 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-N-331-Lounge 840 1000 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-332-Faculty 290 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-N-333-Faculty 580 800 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-334-Student 580 800 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-335-Student 580 800 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-336-Faculty 580 800 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-337-Faculty 290 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-N-338-Lounge 630 800 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-339-Faculty 600 800 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-340-Faculty 600 800 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-341-Student 600 800 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-342-Student 600 800 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-343-Student 600 800 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-344-Student 600 800 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-345-Student 600 800 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-346-PHD_Office 600 800 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-347-PHD_Office 600 800 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-348-Staff_Office 600 800 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-349-Staff_Office 600 800 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-350-Staff_Office 600 800 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  
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sp-N-351-Staff_Office 600 800 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-352-Staff_Office 600 800 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-353-Staff_Office 600 800 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-355-Staff_Office 600 800 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-356-Staff_Office 600 800 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-J346-
Janitor_Closet 

600 800 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-P346-Electrical 600 800 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-P347-Electrical 600 800 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-N-Q301-Corridor 350 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-N-Q302-Corridor 350 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-N-Q303-Corridor 350 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-N-Q304-Corridor 350 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-N-Q305-Corridor 350 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-N-Q306-Corridor 350 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-N-Q307-Corridor 350 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-N-Q308-Corridor 185 200 Ea. Q9 11.00 1.455  $           
725.00  

 $       
67.50  

 $        
792.50  

sp-N-Q310-Corridor 350 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-N-R323-Women 210 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-N-R324-
Unisex_Restroom 

210 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-N-R346-Men 210 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-N-T347-Telecom 210 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-N-Z301-Stair_N1 350 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-W-302A-
Staf_Office 

320 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-W-302B-
Staff_Office 

345 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-W-302C-Reception 345 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-W-302D-Copy 210 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-W-302-
Staff_Admin 

210 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-W-305-
Grad_Student 

480 600 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-W-306A-
ConferenceLibrary 

265 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  
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sp-W-306B-
ConferenceLibrary 

315 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-W-307-
KitchenBreak 

255 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-W-308A-
Conference 

310 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-W-308B-
Conference 

425 600 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-W-309-
Post_Doc_Office 

265 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-W-311-
Faculty_Office 

820 1000 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-W-312-
Faculty_Office 

820 1000 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-W-313-
Faculty_Office 

820 1000 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-W-315-
Faculty_Office 

820 1000 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-W-316-
Faculty_Office 

820 1000 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-W-317-
Faculty_Office 

820 1000 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-W-318-
Hershey_MD 

820 1000 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-W-319-
Hershey_MD 

820 1000 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-W-320-
Senior_Post_Doc 

840 1000 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-W-338-
Senior_Post_Doc 

840 1000 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-W-339-
Hershey_MD 

840 1000 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-W-340-
Faculty_Office 

840 1000 Ea. Q9 8.00 2.00  $           
755.00  

 $       
93.00  

 $        
848.00  

sp-W-341-
Faculty_Office 

560 600 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-W-342-
Faculty_Office 

560 600 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-W-343-
Staff_Assistant 

300 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-W-344-
Distinguished_Office 

210 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-W-345-
Grad_Student 

480 600 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-W-346-Storage 85 200 Ea. Q9 11.00 1.455  $           
725.00  

 $       
67.50  

 $        
792.50  

sp-W-J337-
Janitor_Closet 

210 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-W-J338-
Janitor_Closet 

210 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-W-P338-Electrical 340 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-W-Q301-Corridor 350 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-W-Q302-Corridor 370 600 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-W-Q303-Corridor 350 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-W-Q304-Corridor 350 400 Ea. Q9 10.00 1.60  $            $        $        
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735.00  74.50  809.50  

sp-W-Q305-Corridor 365 600 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-W-Q306-Corridor 370 600 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-W-R321-Women 210 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-W-R337-Men 210 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-W-T338-Telecom 210 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-W-Z301-Stair_W1 350 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

sp-W-Z302-Stair_W2 350 400 Ea. Q9 10.00 1.60  $           
735.00  

 $       
74.50  

 $        
809.50  

          

     Total 
Hours 

206.89  Total  $  
95,585.5
0  

     Total 
Days 

25.8608
75 

   

 

W30 x 90 Plotted Data 

 

 

 

 

 

 

 

 

 

 

 

 

  

W30 Cost 

99 120 

108 131 

116 140 

132 160 

148 179 

173 209 

191 231 
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TA
B

LE:  M
ate

rial List 2 - B
y Se

ctio
n

 P
ro

p
e

rty  EX
ISTIN

G

Se
ctio

n
N

u
m

P
ie

ce
s

To
talLe

n
gth

To
talW

e
igh

t
Le

n
gth

U
n

it
C

re
w

D
aily O

u
tp

u
t

Lab
o

r H
o

u
rs

To
tal H

o
u

rs
B

are
 M

ate
rial

B
are

 Lab
o

r
B

are
 Eq

u
ip

m
e

n
t

B
are

 To
tal

Lo
catio

n
To

tal C
o

st

Te
xt

U
n

itle
ss

in
K

ip
Ft

W
14X

109
17

2176.101
19.532

181.34175
L.F.

E2
720

0.078
14.1446565

204.93
4.8

2.67
212.4

1.029
39,633.98

$        

W
14X

120
24

755.114
7.497

62.92616667
L.F.

E2
960

0.058
3.64971767

145
2.44

1.63
149.07

1.029
9,652.44

$          

W
14X

145
39

8974.024
107.609

747.8353333
L.F.

E2
984

0.057
42.626614

247.95
3.51

1.95
253.41

1.029
195,004.71

$     

W
14X

159
24

2070.244
27.261

172.5203333
L.F.

E2
984

0.057
9.833659

271.89
3.51

1.95
277.35

1.029
49,236.12

$        

W
14X

176
24

2070.244
30.217

172.5203333
L.F.

E2
912

0.061
10.5237403

300.15
3.78

2.1
306.03

1.029
54,327.49

$        

W
14X

193
66

14859.651
237.379

1238.30425
L.F.

E2
984

0.057
70.5833423

330.03
3.51

1.95
335.49

1.029
427,486.41

$     

W
14X

211
238

27550.464
480.472

2295.872
L.F.

E2
984

0.057
130.864704

360.81
3.51

1.95
366.27

1.029
865,295.40

$     

W
14X

233
11

677.484
13.063

56.457
L.F.

E2
984

0.057
3.218049

398.43
3.51

1.95
403.89

1.029
23,463.69

$        

W
14X

257
44

3696
78.836

308
L.F.

E2
984

0.057
17.556

439.47
3.51

1.95
444.93

1.029
141,012.55

$     

W
14X

283
287

23457.779
550.046

1954.814917
L.F.

E2
984

0.057
111.42445

483.93
3.2

1.95
489.39

1.029
984,410.21

$     

W
14X

311
4

1224.768
31.528

102.064
L.F.

E2
984

0.057
5.817648

531.81
3.51

1.95
537.27

1.029
56,426.17

$        

W
14X

370
30

3441.853
105.842

286.8210833
L.F.

E2
984

0.057
16.3488018

632.7
3.51

1.95
638.16

1.029
188,345.84

$     

W
14X

398
76

5434.208
179.812

452.8506667
L.F.

E2
984

0.057
25.812488

680.58
3.51

1.95
686.04

1.029
319,683.21

$     

W
14X

426
36

1584
56.151

132
L.F.

E2
984

0.057
7.524

728.46
3.51

1.95
733.92

1.029
99,686.89

$        

W
14X

455
13

1395.779
52.641

116.3149167
L.F.

E2
984

0.057
6.62995025

778.05
3.51

1.95
783.51

1.029
93,776.78

$        

W
14X

550
96

3982
181.771

331.8333333
L.F.

E2
984

0.057
18.9145

940.5
3.51

1.95
945.96

1.029
323,004.19

$     

W
14X

61
2

599.06
2.989

49.92166667
L.F.

E2
984

0.057
2.845535

104.31
3.51

1.95
109.77

1.029
5,638.82

$          

W
14X

90
87

19460.619
143.881

1621.71825
L.F.

E2
740

0.076
123.250587

111
3.58

2.19
116.77

1.029
194,859.71

$     

W
14X

99
13

754.997
6.176

62.91641667
L.F.

E2
984

0.057
3.58623575

169.29
3.51

1.95
174.75

1.029
11,313.49

$        

W
12X

120
2

754.88
7.541

62.90666667
L.F.

E2
960

0.058
3.64858667

145
2.44

1.63
149.07

1.029
9,649.44

$          

W
30X

90
4

1056
7.89

88
L.F.

E2
984

0.057
5.016

109.09
3.58

1.95
114.62

1.029
10,379.07

$        

W
14X

120
809.25

97.11
67.4375

L.F.
E2

960
0.058

3.911375
145

2.44
1.63

149.07
1.029

10,344.44
$        

W
14X

61
269.75

16.455
22.47916667

To
tal

1220.8495
To

n
s

To
tal H

o
u

rs
637.73064

C
o

st
4,112,631.06

$  

D
ays

79.7163301

Original Truss Take-Off and Estimate 
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TA
B

LE:  M
ate

rial List 2 - B
y Se

ctio
n

 P
ro

p
e

rty R
ED

ESIG
N

ED

Se
ctio

n
N

u
m

P
ie

ce
s

To
talLe

n
gth

To
talW

e
igh

t
Le

n
gth

U
n

it
C

re
w

D
aily O

u
tp

u
t

Lab
o

r H
o

u
rs

To
tal H

o
u

rs
B

are
 M

ate
rial

B
are

 Lab
o

r
B

are
 Eq

u
ip

m
e

n
t

B
are

 To
tal

Lo
catio

n
C

o
st

Issu
e

Te
xt

U
n

itle
ss

in
K

ip
Ft

W
14X

109
8

2813.864
25.257

234.4886667
L.F.

E2
720

0.078
18.290116

204.93
4.8

2.67
212.4

1.029
51,249.75

$         
2009

W
14X

120
47

9974.685
99.03

831.22375
L.F.

E2
960

0.058
48.2109775

145
2.44

1.63
149.07

1.029
127,503.93

$       
2011

W
14X

145
38

5250.737
62.962

437.5614167
L.F.

E2
984

0.057
24.9410008

247.95
3.51

1.95
253.41

1.029
114,098.03

$       
2009

W
14X

159
15

2098.588
27.634

174.8823333
L.F.

E2
984

0.057
9.968293

271.89
3.51

1.95
277.35

1.029
49,910.22

$         
2009

W
14X

176
4

1388.036
20.26

115.6696667
L.F.

E2
912

0.061
7.05584967

300.15
3.78

2.1
306.03

1.029
36,424.94

$         
2011

W
14X

193
94

9746.747
155.702

812.2289167
L.F.

E2
984

0.057
46.2970483

330.03
3.51

1.95
335.49

1.029
280,397.02

$       
2009

W
14X

211
266

32106.499
559.928

2675.541583
L.F.

E2
984

0.057
152.50587

360.81
3.51

1.95
366.27

1.029
1,008,389.76

$   
2009

W
14X

233
22

1359.692
26.218

113.3076667
L.F.

E2
984

0.057
6.458537

398.43
3.51

1.95
403.89

1.029
47,090.98

$         
2009

W
14X

257
4

1392.76
29.708

116.0633333
L.F.

E2
984

0.057
6.61561

439.47
3.51

1.95
444.93

1.029
53,137.62

$         
2009

W
14X

283
245

17495.571
410.242

1457.96425
L.F.

E2
984

0.057
83.1039623

483.93
3.2

1.95
489.39

1.029
734,205.00

$       
2009

W
14X

311
13

1260.856
32.457

105.0713333
L.F.

E2
984

0.057
5.989066

531.81
3.51

1.95
537.27

1.029
58,088.77

$         
2009

W
14X

370
32

4119.336
126.676

343.278
L.F.

E2
984

0.057
19.566846

632.7
3.51

1.95
638.16

1.029
225,419.21

$       
2009

W
14X

398
65

4752
157.239

396
L.F.

E2
984

0.057
22.572

680.58
3.51

1.95
686.04

1.029
279,550.32

$       
2009

W
14X

426
36

1584
56.151

132
L.F.

E2
984

0.057
7.524

728.46
3.51

1.95
733.92

1.029
99,686.89

$         
2009

W
14X

550
104

6309
287.994

525.75
L.F.

E2
984

0.057
29.96775

940.5
3.51

1.95
945.96

1.029
511,761.29

$       
2009

W
14X

90
146

24992.459
184.78

2082.704917
L.F.

E2
740

0.076
158.285574

111
3.58

2.19
116.77

1.029
250,250.18

$       
2009

W
30X

90
4

1056
7.89

88
L.F.

E2
984

0.057
5.016

109.09
3.58

1.95
114.62

1.029
10,379.07

$         
-

W
14X

342
2

601.438
17.191

50.11983333
L.F.

E2
984

0.057
2.8568305

584.82
3.51

1.95
590.28

1.029
30,442.69

$         
2009

To
tal

1143.6595
To

n
s

To
tal H

o
u

rs
655.225331

3,967,985.69
$   

Savin
gs

77.19
To

n
s

Save
d

!
D

ays
81.9031664

Savin
gs

144,645.37
$       

Redesigned Truss Take-Off and Estimate 
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Type of Lum
inaires

Q
uanitity

Locations
D

escription
Lam

ps
M

anufacturer &
 Series #

R
S M

eans M
aterial Cost

R
S M

eans Labor Cost
Total Cost Per

Total ($)

N
F - 1

55
Typ

ica
l O

p
e

n
 La

b
 Co

rrid
o

r 

a
n

d
 e

n
clo

se
d

 Co
rrid

o
rs

1 x 4 Ce
ilin

g re
ce

sse
d

 flu
o

re
sce

n
t 

d
o

w
n

ligh
ts

(2) 32W
 T8 Flu

o
re

sce
n

t
Le

d
a

lite
/V

o
ice

 #9814-D
1-

CR
&

ST-T232-S
50.50

$                                  
64.00

$                             
114.50

$                         

6,297.50
$                                 

D
C-1A

37
O

p
e

n
 Co

rrid
o

rs (8' w
id

th
)

6"x6" sq
u

a
re

 o
p

e
n

 a
p

e
rtu

re
 

ce
ilin

g re
ce

sse
d

  flu
o

re
sce

n
t 

d
o

w
n

 ligh
ts

42W
 Trip

le
 Tu

b
e

 CFL
Ku

rt V
e

rse
n

 Ligh
tin

g  - 

#H
8643 -SW

-W
T

65.00
$                                  

50.50
$                             

115.50
$                         

4,273.50
$                                 

N
F - 1B

51
Typ

ica
l O

p
e

n
 La

b
 Co

rrid
o

r 

a
n

d
 e

n
clo

se
d

 Co
rrid

o
rs

1 x 4 Ce
ilin

g re
ce

sse
d

 flu
o

re
sce

n
t 

d
o

w
n

ligh
ts

(2) 32W
 T8 Flu

o
re

sce
n

t
Le

d
a

lite
/V

o
ice

 #9814-D
1-

CR
&

ST-T232-S
50.50

$                                  
64.00

$                             
114.50

$                         
5,839.50

$                                 

N
F-5

6
G

ro
u

n
d

 flo
o

r lo
b

b
y e

le
va

to
r 

fro
n

t ce
ilin

g

R
e

ce
sse

d
 Lin

e
a

r Flu
o

re
sce

n
t Slo

t 

Ligh
ts w

ith
 le

n
s

(2) T8 Flu
o

re
sce

n
t 

Sta
gge

re
d

SELU
XM

100 Sta
gge

re
d

/ 

M
1R

1S-2T8-O
D

68.50
$                                     

50.50
$                                

119.00
$                            

714.00
$                                    

EL - 5
1

Th
ro

u
gh

o
u

t

Ce
ilin

g Co
n

ce
a

le
d

 re
tra

cta
b

le
 

e
m

e
rge

n
cy ligh

tin
g fixtu

re
. In

 

a
ctiva

tin
g, th

e
 la

m
p

s ro
ta

te
 o

u
t 

a
n

d
 o

n

(2) 75W
 Q

u
a

rtz 

H
a

lo
ge

n
/G

U
-10 B

i-p
in

Co
n

ce
a

lite
/Ch

a
m

e
le

o
n

 #F5-

R
EM

-75-277V
A

C
26.50

$                                     
15.05

$                                
41.55

$                              
41.55

$                                      

SD
F-6

2
Fire

 ra
tin

g tre
a

te
d

 ce
ilin

g in
 

typ
ica

l e
le

va
to

r lo
b

b
y

Co
m

p
a

ct flu
o

re
sce

n
t d

o
w

n
 ligh

ts 

w
ith

 "fire
 ra

tin
g ce

ilin
g re

ce
sse

d
 

e
n

clo
su

re
"

(2)26W
 CFL

Ligh
to

lie
r/ Lyte

ca
ste

r 

H
o

u
sin

g #1102T w
ith

 Fire
 

ra
te

d
 e

n
clo

su
re

 #16FR
2X10

110.00
$                                   

50.50
$                                

160.50
$                            

321.00
$                                    

D
C-1A

33
O

p
e

n
 Co

rrid
o

rs (8' w
id

th
)

6" x 6" sq
u

a
re

 o
p

e
n

 a
p

e
rtu

re
 

ce
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Appendix E: Daylighting Results & Information 

Existing Louver Detail 
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Solar Shade Cutsheets 
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Yearly solar Azimuth for University Park, PA 
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Daylight Integration with Electrical Lighting 

Northwest Material Science Façade 

 
Daysim EconomicAnalysis for Northwest Material Science Student Study Area. 

Daysim Controled Zone Energy Table for Northwest Material Science Student Study Area. 

Daysim Controled Zone Energy Table for Northwest Material Science Student Study Area. 
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Dimming Level vs. Photosensor Signal for Northwest Facing Material Science Student Study Area. 
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Daylight Autonomy for Northwest Facing Facade (322.8lux). 

  

Continuous Daylight Autonomy for Northwest Facing Material Science Facade (322.8lux). 

 

Daylight Illuminance for Northwest Facing Material Science Facade (322.8 to 1000lux). 

  

 

Useful Daylight Illuminance for Northwest Facing Material Science Facade (322.8 to 2000lux). 
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Fall & Spring Equinox: 7:00AM through 7:00PM 

 

 

Daysim ‘Illuminance Timeplot’ for Northwest Material Science Façade (Fall & Spring Equinox). 

 

 

 

Daysim ‘Dimming Timeplot’ for Northwest Material Science Façade (Fall & Spring Equinox). 
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Summer Solstice: 7:00AM through 7:00PM 

 

Daysim ‘Illuminance Timeplot’ Table for Northwest Material Science Façade (Summer Solstice). 

 

 

 

Daysim ‘Dimming Timeplot’ Table for Northwest Material Science Façade (Summer Solstice). 
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Winter Solstice: 7:00AM through 7:00PM 

 

Daysim ‘Illuminance Timeplot’ Table for Northwest Material Science Façade (Winter Solstice). 

 

 

 

Daysim ‘Dimming Timeplot’ Table for Northwest Material Science Façade (Winter Solstice). 
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Northeast Life Science Façade 

 

 

Daysim Annual Energy Savings for Northeast Facing Life Science Façade Student Study Area. 

 

 

 

Daysim ‘Controlled Zone Energy’ Table for Northeast Facing Life Science Façade Student Study Area. 

 

Daysim ‘Controlled Zone & Corridor Energy’ Table for Northeast Facing Life Science Façade Student Study Area. 
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Daysim Photosensor Signal Vs. Dimming Level for Northeast Facing Life Science Student Study Area. 
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Daylight Autonomy for Northeast Facing Life Science Façade (322.8lux). 

 

Continuous Daylight Autonomy for Northeast Facing Life Science Façade (322.8lux). 

  

Useful Daylight Illuminance for Northeast Facing Life Science Façade (322.8 to 1000lux). 

 

Useful Daylight Illuminance for Northeast Facing Life Science Façade (322.8 to 2000lux). 
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Fall & Spring Equinox: 7:00AM through 7:00PM 

 

Daysim Illuminance Timeplot for Northeast Life Science Façade (Fall & Spring Equinox). 

 

 

Daysim Dimming Timeplot for Northeast Life Science Façade (Fall & Spring Equinox). 
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Winter Solstice: 7:00AM through 7:00PM 

 

Daysim Illuminance Timeplot for Northeast Life Science Façade (Winter Solstice). 

 

 

Daysim Dimming Timeplot for Northeast Life Science Façade (Winter Solstice). 

 

  



B
u

i
l

d
i

n
g

 
S

t
i

m
u

l
u

s
 

 

P a g e  | 328 

Summer Solstice: 7:00AM through 7:00PM 

 

Daysim Illuminance Timeplot for Northeast Life Science Façade (Summer Solstice). 

 

Daysim Illuminance Timeplot for Northeast Life Science Façade (Sumemr Solstice). 
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Southeast Material Science Façade 

 
Daysim EconomicAnalysis for Southeast Material Science Student Study Area. 

Daysim Controled Zone Energy Table for Southeast Material Science Student Study Area. 

Daysim Controled Zone Energy Table for Southeast Material Science Student Study Area. 
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Dimming Level vs. Photosensor Signal for Southeast Facing Material Science Student Study Area. 
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Daylight Autonomy for Southeast Facing Material Science Facade (322.8lux). 

 

Continuous Daylight Autonomy for Southeast Facing Material Science Facade (322.8lux). 

 

Daylight Illuminance for Southeast Facing Material Science Facade (322.8 to 1000lux). 

 

Useful Daylight Illuminance for Southeast Facing Material Science Facade (322.8 to 2000lux).  
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Fall & Spring Equinox: 7:00AM through 7:00PM 

 

Daysim Illuminance Timeplot for Southeast Material Science Façade (Fall & Spring Equinox). 

 

Daysim Dimming Timeplot for Southeast Material Science Façade (Fall & Spring Equinox). 
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Winter Solstice: 7:00AM through 7:00PM 

 

Daysim Illuminance Timeplot for Southeast Material Science Façade (Winter Solstice). 

 
Daysim Dimming Timeplot for Southeast Material Science Façade (Winter Solstice 

  



B
u

i
l

d
i

n
g

 
S

t
i

m
u

l
u

s
 

 

P a g e  | 334 

Summer Solstice: 7:00AM through 7:00PM 

 
Daysim Illuminance Timeplot for Southeast Material Science Façade (Summer Solstice). 

 
Daysim Dimming Timeplot for Southeast Material Science Façade (Summer Solstice). 
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Southwest Life Science Façade 

 
Daysim Annual Energy Savings for the Southwest Life Science Student Study Area. 

Daysim Controlled Zone Energy Table for the Southwest Life Science Student Study Area. 

Daysim Controlled Zone & Corridor Energy Table for the Southwest Life Science Student Study Area. 
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Daysim Photosensor Signal Vs. Dimming Level for the Southwest Life Science Student Study Area.  
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Daylight Autonomy for Southwest Facing Life Science Facade (322.8lux). 

  

Continuous Daylight Autonomy for Southwest Facing Life Science Facade (322.8lux).  

 

Useful Daylight Illuminance for Southwest Facing Life Science Facade (322.8 to 1000lux).  

 

Useful Daylight Illuminance for Southwest Facing Life Science Facade (322.8 to 2000lux). 
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Fall & Spring Equinox: 7:00AM through 7:00PM 

 

 
Daysim Illuminance Timeplot for Southwest Life Science Façade (Fall & Spring Equinox). 

 

Daysim Dimming Timeplot for Southwest Life Science Façade (Fall & Spring Equinox). 
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Winter Solstice: 7:00AM through 7:00PM 

 

Daysim Illuminance Timeplot for Southwest Life Science Façade (Winter Solstice). 

 

 

Daysim Dimming Timeplot for Southwest Life Science Façade (Winter Solstice). 

 

  



B
u

i
l

d
i

n
g

 
S

t
i

m
u

l
u

s
 

 

P a g e  | 340 

Summer Solstice: 7:00AM through 7:00PM 

 

Daysim Illuminance Timeplot for Southwest Life Science Façade (Summer Solstice). 

 

Daysim Dimming Timeplot for Southwest Life Science Façade (Summer Solstice). 
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Appendix F: Comprehensive Luminaire Schedule 

 

  



Type Image Manufacturer Catalog No. Description Location Ballast Lamp VA Input W PF BF LLF Voltage

CAN‐Ua Elliptipar M152‐210C‐V‐06‐2‐V00
Adjustable wall mounted cooper color 

finish metal halide uplight.
Cantilever 

Underside Wash
Phillips: 

AS205WQUADEE
(1) Philips: 

CDM210/T9/930/U/E
257.78 232.00 0.900 1.00 0.616 277V

CAN‐Ub Elliptipar M151‐070G‐X‐06‐2‐V00
Adjustable wall mounted cooper color 

finish metal halide uplight.
Cantilever 

Underside Wash
Phillips: 71A5237P

(1) Philips: 
CDM70/T6/842

94.44 85.00 0.900 1.00 0.575 277V

CAN‐R Cooper: Iris
P406TAT‐MH4CMH 39T6E‐

E4CMHCB‐MB
Recessed medium beamlens downlight 

with 4"x4" square aperature.

Exterior Plaza 
Entryways and 
Sidewalks

Phillips: 71A5037BP
(1) Philips: 

CDM35/T6/842
53.33 48.00 0.900 1.00 0.741 277V

CAN‐W Cooper: Iris
P406TAT‐MH4CMH 39T6E‐ 
E4LWW‐8H‐SF‐MTP4MB

Recessed Lens Wall Wash Luminaire with 
4"x4" aperature.

Exterior Plaza  
Lobby Entryways

Phillips: 71A5037BP
(1) Philips: 

CDM35/T6/842
53.33 48.00 0.900 1.00 0.741 277V

CAN‐L Elliptipar F164‐T128‐H‐07‐2‐000
2' cantilevered‐pole‐mounted flourescent 
wall washing luminaire. Finish to match 

metal paneling.
Cantilever Octulous

Phillips ‐ Centium: ICN‐
2S28

(1) Philips: 
F28T5/841/ALTO

31.86 31.50 0.989 0.99 0.626 277V

XPO‐1 Louis Poulsen
Kipp Model 416 with post 

4.5‐12 Black
PSU Campus standard pole mounted 

luminaire. 12' post height/
Exterior Pathways Phillips: 71A5337BP

(1) Philips: CDM 
100W/840 Med ED17P 

CL ALTP+FB
131.11 118.00 0.900 1.00 0.658 277V

CFR‐D Cooper: Iris P4‐E4DLCBH‐26TTT
4.5” x 4.5” recessed medium beam 

downlight luminaire with square opening.
Conference Rooms

Lutron EcoSystem: 
EC3DT4MWKU1S

(1) Philips: PL‐T 
CFTR32W/GX24q

27.70 27.00 0.975 0.95 0.739 277V

CFR‐C Elliptipar F306‐T155‐S‐00‐1‐000
4’ cove mounted luminaire with 

asymmetrical ceiling washing                light 
distribution.

Conference Rooms
Lutron EcoSystem: EC5‐

T832‐G‐UNV‐317L
(1) Philips:              

F32T8 ADV835 Alto II
37.86 35.23 0.931 1.17 0.988 277V

OFF‐D12 Kuegar Custom
2'x 12' Custom Integrated chilled beam 

luminaire. 
Typical Private 

Offices
Philips:                

ICN‐2S28‐N
(6) Philips:              

F21T5 835 Alto 40PK
150.00 147.00 0.980 1.02 0.862 277V

OFF‐D8 Kuegar Custom
2'x 8' Custom Integrated chilled beam 

luminaire. 
Typical Private 

Offices
Philips:                

ICN‐2S28‐N
(4) Philips:              

F21T5 835 Alto 40PK
100.00 98.00 0.980 1.02 0.862 277V

OFF‐D4 Kuegar Custom
2'x 4' Custom Integrated chilled beam 

luminaire. 
Typical Private 

Offices
Philips:                

ICN‐2S28‐N
(2) Philips:              

F21T5 835 Alto 40PK
50.00 49.00 0.980 1.02 0.862 277V

STD‐D Lightolier VPS1G12PR132277SO
1’x4’ Recessed Fluorescent, 3” Deep, 12 
Cell Parabolic Louvered Lens designed for 

intensive VDT use.
Student Study Areas

Advance Mark 7:
 IZT‐3S32‐SC

(1) Philips:              
F32T8 ADV835 Alto II

34.16 34.00 0.995 1.00 0.882 277V

COR‐D Lightolier CFS1GHP132277SO
High Performance Recessed Fluorescent 
Direct/Indirect 1' x 4' with Perforated 

Basket.
Corridors

Phillips ‐ Centium: ICN‐
2P32‐SC

(1) Philips:              
F32T8 ADV835 Alto II

36.01 36.00 1.000 1.05 0.927 277V

Luminaire Scehdule



B
u

i
l

d
i

n
g

 
S

t
i

m
u

l
u

s
 

   

343|P a g e  

Appendix G: Lighting Wiring Diagrams 

Third Floor Life Science  

See attached full size drawings (E-2.3BL “Exterior Plaza Lighting”) for overall wiring diagrams and lighting layout of 

corridors, student study areas, offices and areas affected by lighting design in the third floor. 

Third Floor Material Science  

See attached full size drawings (E-2.3DL “Exterior Plaza Lighting”) for overall wiring diagrams and lighting layout of 

corridors, student study areas, offices and areas affected by lighting design in the third floor. 

Exterior Courtyard 

See attached full size drawings (E-6.3 “Exterior Plaza Lighting”) for overall wiring diagrams and lighting layout of 

the Exterior Plaza Area. 
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Appendix H: Lighting Fixture Cutsheets 

Typical Office: OFF-D4 

See Appendix C:  Energy Analysis for complete cutsheet information. 

 

OFF-D4 Revit Electrical Connector Properties. 

 

OFF-D4 Revit Family Type Data. 
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Typical Office: OFF-D8 

See Appendix C:  Energy Analysis for complete cutsheet information. 

 

OFF-D8 Revit Electrical Connector Properties. 

 

OFF-D8 Revit Family Type Data. 
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Typical Office: OFF-D12 

See Appendix C:  Energy Analysis for complete cutsheet information. 

 

Figure 188: OFF-D12 Revit Electrical Connecter Properties. 

 

OFF-D12 Revit Family Type Data. 
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Student Study Area: Type STD-D 
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STD-D Revit Electrical Connector Properties. 

 

STD-D Revit Family Type Data. 
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Conference Room: Type CFR-D 
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Conference Room: Type CFR-C 
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CFR-C Revit Electrical Connector Properties. 

 

Revit CFR-C Family Type Data. 
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Corridor: COR-D 
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COR-D Revit Electrical Connector Properties. 

 
COR-D Revit Family Type Data. 
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Office: OFF-D 
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Figure 189: CFR-D Revit Electrical Connector Properties. 

 

Figure 190: CFR-D Revit Family Type Data. 
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Exterior Plaza: CAN-Ua
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Exterior Plaza: CAN-Ub
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Exterior Plaza: CAN-R 
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Exterior Plaza: CAN-W 
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Exterior Plaza: CAN-L
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Exterior Plaza: XPO-1 
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Appendix I: Lighting Control Cutsheets 

Student Study Area& Conference Room: LOS-CUS  
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Student Study Area: LRF2-DCRB-WH 
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Conference Room: Lutron Grafik Eye Lighting Control System 
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Conference Room: PP-230H Power Pack 
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Philips: CDM 100W/840 Med ED17P CL ALTP+FB 

 

Philips: CDM70/T6/842 and CDM35/T6/842 
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Philips: CDM210/T9/930/U/E
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Philips: ICN-3P32-SC 
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Lutron: ICN-2S28-N 
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Lutron: EC5-T832-G-UNV-317L
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Lutron: EC5-T832-G-UNV-317L
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Philips: ICN-4S54-90C2LS
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Philips: M98/M143  

 



B
u

i
l

d
i

n
g

 
S

t
i

m
u

l
u

s
 

 

P a g e  | 436 

Philips: M90/M140 
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Philips: AS205WQUADEE 
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Appendix L: Panelboard Cutsheets 

Eaton Cutler-Hammer: Pow-R-Line 1a 
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Eaton Cutler-Hammer: Pow-R-Line 2a 
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Eaton Cutler-Hammer: Pow-R-Line 4 
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Eaton Cutler-Hammer: Pow-R-Command 750 
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Appendix M: Lutron Presentation Comments (12.07.2010) 

General: 

 Tell story of building architecture influence on lighting. 

 Orientation of spaces in building and site. 

 Think interior design with material colors. 

 Perhaps take a look at a lab space for lighting design. 

 Provide more Data (i.e. – proof that daylight will deviate cost and some energy). 

 Use tools (AGi32 & Radiance) to provide story of daylight harvesting. 

Louvers &Daylighting: 

 Investigate study of louvers and daylighting into space more before bashing louvers. 

 Be sure to investigate solutions that are feasible for all facades. 

 If façade design is to change, include exterior view of building to display new design from what a 

pedestrian would see. 

Student Study Area: 

 If uplighting were used, the corridor may not need lighting. 

 Reinforce design for these spaces. 

 High cabinets could be used for highlighting corridor wall. 

 Balancing of space environment between exterior wall/glazing and corridor wall. 

 Energy Savings: Control task lighting when no one is in the space. 

 Night-Time control is important. 

 Exterior view during evenings is important. 

Conference Room: 

 Provide source of research. 

 Linear fixture is not viable solution for Video Conferencing. 

 Don’t wash a wall behind the user in the V.C. Situation. 

 Make sure lighting and colors don’t compete with necessary lighting for vertical illumination. 

 Determine video camera location to design lighting appropriately. 

 Look into materials and colors. 

 Video conferencing equipment not present; assume use of a mobile station. 

Cantilever Plaza:  

 Unique features? Intent? Night-Time memorability? 

 “Oculus” (i.e. – Void) is interesting in the space.  

 They do not believe that the meandering path was designed to discourage use. 

o It’s like being drawn to the “Naughty Garden.” 

 By highlighting the Oculus, there is an opportunity to use ambient for light the plaza; creating a 

moon-like glow. 

 Uplighting the cantilever would be wise. 
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