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Mission Statement:
To deliver innovative designs, with an integrated, streamlined 
approach to building systems and construction management
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DECISION MAKING PROCESS
Vote on all decisions with Majority Ruling

In the case of a tie:
Step Back & Reanalyze from Different Viewpoints

Consult Faculty

Discuss Faculty Thoughts

Consult Team Member w/ Most Topical Knowledge

AGENDA

Introduction BIM PROCESS Roof Design Lobby Design Moving Forward

BIM THESIS GOALS

To develop a greater understanding of the wants 
and needs of each discipline

To recognize design conflicts before they reach 
construction

To design with constructability in mind
Revote 
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Tensile Fabric

Metal Roof DeckPrecast Concrete

Roof Type
U-factor 

(Btu/h*ft²*˚F)
Roof Conduction 

(Btu/hr)
Steel Sheet, 
6" Ins 0.04684 236,308
6" HW Conc., 
4" Ins 0.06586 129,735
Fabric 0.0833 316,188
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LOBBY DESIGN: UNSHADED
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LOBBY DESIGN
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MOVING FORWARD

Main Roofs
Anchorage
Erection Process
Acoustic Investigation

Community Rink
Confirm Shape
Resolve Roof Daylighting Analysis
Resolve Material Cost

Main Lobby
Shading Orientation for Views
Structural Detailing
Coordinate Mechanical Shafts
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QUESTIONS/COMMENTS?
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Uniformly Loaded Cables w/ Horizontal Chords

Mmax= 1/8(wl^2)
H= M/f 
Tmax = (V^2+H^2)^.5
SL= 34psf
DL= 50psf
SDL= 0psf
LL= 0psf
Total= 84psf

5' Spacing Span Length, l= 252 ft
w= 0.42klf

Cable sag, f, (ft) Mmax (k-ft) H (k) V (k) Tmax (k)
5 3333.96 666.792 52.92 668.8887

7.5 3333.96 444.528 52.92 447.6669
10 3333.96 333.396 52.92 337.5699

12.5 3333.96 266.7168 52.92 271.9161
15 3333.96 222.264 52.92 228.4772

17.5 3333.96 190.512 52.92 197.7254
20 3333.96 166.698 52.92 174.8964

7.5' Spacing Span Length, l= 252 ftft
w= 0.63klf

Cable sag, f, (ft) Mmax (k-ft) H (k) V (k) Tmax (k)
5 5000.94 1000.188 79.38 1003.333

7.5 5000.94 666.792 79.38 671.5004
10 5000.94 500.094 79.38 506.3548

12.5 5000.94 400.0752 79.38 407.8742
15 5000.94 333.396 79.38 342.7157

17.5 5000.94 285.768 79.38 296.5882
20 5000.94 250.047 79.38 262.3446

10' Spacing Span Length, l= 252 ft
w= 0.84 klf

Cable sag, f, (ft) Mmax (k-ft) H (k) V (k) Tmax (k)
5 6667.92 1333.584 105.84 1337.777

7.5 6667.92 889.056 105.84 895.3338
10 6667.92 666.792 105.84 675.1397

12.5 6667.92 533.4336 105.84 543.8322
15 6667.92 444.528 105.84 456.9543

17.5 6667.92 381.024 105.84 395.4509
20 6667.92 333.396 105.84 349.7928

SINGLE CURVATURE FORCES
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Double Cable System w/ Vertical Ties
Equations
q is assumed uniformly distributed load
p is external uniform load

Horizontal Components of Cable Tension
Ht= ql2/8ft
Hb= Ht*(ft/fb)

Changes in Horizontal Components under load p
∆Ht= (p-∆q)*l2/(8ft)
∆Hb= ∆q*l2/(8fb)
∆q= p(Abfb2)/(Atft2 + Abfb2)

Resulting Horizontal Components of Cable Tension
Ht= Ht + ∆Ht
Hb= Hb - ∆Hb

Maximum Tension in the Cables
Tt = Ht*(1+16nt

2).5

Tb = Hb*(1+16nb
2).5

Roof Loads
SL= 34psf
DL= 20psf
SDL= 0psf
LL= 0psf
Total= 54psf

Possible Setup

Span (l)= 252feet
ft= 12feet
nt= 1/21
fb= 7feet
nb= 1/36
Spacing= 20feet
D.L. (wD) 0.4k/ft
L.L. (wL, p) 0.68k/ft
D.L.+T.L. 
(wtot) 1.08k/ft

If All Loads Carried by Top Cable:
Ht= (wtot)*l2/(8*ft) = 714.42k
Tt max = H(1+16n2).5= 727.26k
LL Only:

Tt = Tmax *wL/wtot=
457.9072

994k
DL Only:

Tt = Tmax *wD/wtot=
269.3572

349k

Assume Residual Tension (Tres)= 725k
Ht = Tres/(1+16nt

2).5= 712.20k

Find Uniform Load, q, on Diaphragm

q+w = wtot*Tres/Ttmax=
1.07663712

9k/ft

q = (q+w) - wDL=
0.67663712

9k/ft

Initial Tension in Bottom Cable
Hb = q*l2/(8*fb) = 767.306504k
Tb = Hb*(1+16nb

2).5 = 772.03k

Cable Properties

Top Cable
Bottom 
Cable

Diameter (in) 4.375 3.75

Area (in2) 15.03301172
11.0446616

7
Weight (lb/ft) 40.2 29.5
E= 22000ksi

Stress in Cable under DL
Top: Tres/At 48.22719582ksi
Bot: Tb/Ab 69.90059611ksi

Under LL:
∆q= p*(fb2Ab/(ft2At+fb2Ab))= 0.136k/ft
Load on Top: p - ∆q = 0.544k/ft
Load on Bot: ∆q= 0.136k/ft

Change in T

∆Tt = Ttmax*(p-∆q)/wtot =
366.32583

95k

∆Tb= Tb*∆q/q =
154.40568

69k

Max Tensions
Tt =Tt+ ∆Tt = 1091.325839k
Tb = Tb - ∆Tb 617.62k

Stresses in Cable under TL
Top: Tt/At = 72.5952896ksi
Bot: Tb/Ab = 164.6993994ksi

Cable 
Lengths

Top:
Lt = l*(1+(8/3)*nt

2) = 253.52ft
∆Ht = Ht*(∆T/Ttmax) = 359.856k
∆Lt = (∆Htl/AE)*(1+(16/3)*nt

2)= 0.28ft
= 3.33in

Change in sag:
∆f = 15∆Lt/(16nt(5-24nt

2)) = 13.26in

Total Horizontal Force at Anchorage
DL ONLY
H = Ht + Hb = 1481.726504k
DL + LL
H = Tt/(1+16nt

2).5 + Tb/(1+16nb
2).5 = 1685.897k

[fgg.uni-lj.si]

Double 
Curvature

DOUBLE CURVATURE FORCES
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Basis of 
Economic Analysis

Current Span:
196’ = 59.7 m

Our Span:
252’ = 76.8 m

CABLE SPECS
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Current Designed Bay
7 Bay Wt: 52.288 k

Trial Design 1
6 Bay Wt: 36.582 k

Trial Design 2
6 Bay Wt: 44.08 k

Trial Design 3
6 Bay Wt: 43.12 k

Note: New Design add 4 columns 
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NEW COLUMN LAYOUTS


