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1. INTRODUCTION 

This design review report presents design review for SKY BRIDGE structure for proposed Dessert rock hotel at Saudi Arabia. It includes 

codes referred for analysis & loading considerations, SAP 2000 modeling, analysis & design results and connection design. Refer below 

images showing layout and structural systems of proposed SKY BRIDGE structure. 

 

Following documents were referred in review of Sky Bridge structure: 

 

1. Architectural Drawing: Sky Bridge Structure  

(Drawing number R01-H13C13-WES-2R-ZZ-DWG-AR-00001/10001/20001/30001/50001/90001) 

2. Structural drawing: Sky Bridge Structure 

(Drawing number R01-H13C13-WES-2R-ZZ-DWG-ST-10001/20001/20002/30001/50001/50002/50003/90001/90002) 

3. SAP 2000 model  

(Model name: dubai new sb cable final final with sag 4.45 m from left support copy 4444 with wg 66666.sdb, 

Model name: dubai new 15 degree down HC in lower side.sdb) 

4. Design Summary & Compliance Report (Ref no. WE-RSG-SKYB-DSCR, Rev: 1.0) 

5. Design Summary Report of SAP Analysis of Deck Structure (Ref no. RN-WG-SKYB-DSDS, Rev: 0.0) 

6. Design Summary & Compliance Report (Ref no. RN-WG-SKYB-DCCON, Rev: 0.0) 

7. Ground Anchor Design Philosophy Report (Ref no. 1799/TN01) 

8. Design Calculations of End Connection of Cross Beam (Ref no. RN-WG-SKYB-DCECCB, Rev: 0.0) 
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2. GEOMETRY 
 

 
SKY BRIDGE layout (Plan View) 

 

 
SKY BRIDGE Elevation (Side View) 

 

 SAP 2000 model geometry 
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3. PROPERTY 

 

Assigned member property of SKY BRIDGE in SAP 2000 model. 

 

 
SKY BRIDGE – Property 
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4. LOADING 

 

 
 

5. LOAD CASES 
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6. LOAD COMBINATIONS 
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7. ANALYSIS & DESIGN RESULTS 

 

7.1. Summary of SAP 2000 results with bridge design standard of Nepal 
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7.2. Analysis of Cables using LSTB Standard Technical Manual Volume A 
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7.3. Analysis & Design results of Deck Structure 

7.3.1. 3D model of Deck Structure for Sky Bridge 

 
 

7.3.2. Deformed shape of Deck Structure 
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7.3.3. Stress Diagram of the cross beam for SVM 

 

 
 

Actual von mis stress (SVM)  = 128.352 MPa 

Maximum allowable stress  = 150 MPa 

Actual stress of the cross beam < Maximum allowable stress (Hence OK) 
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8. CHECK FOR CONNECTION DESIGN 

8.1. Cable – Anchor Connection 
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8.1.1. Adjustable Pin Connection 

 
 

 Check for Bending Stress: 
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 Check for Shear Stress: 
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8.1.2. Hinged Pin Connection 
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 Check for Bending Stress: 

 
 

 Check for Shear Stress: 
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8.1.3. Bracket Connection 
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 Check for Tensile Stress: 

 

Max. Tensile force in each bracket = 20 tons 

Tensile area    = 4343 mm
2
 

 

Permissible tensile stress = Yield strength x 0.6 

    = 250 MPa x 0.6 

    = 150 MPa 

 

Tensile stress   = Max. Tensile force / tensile area 

    = 200000/4343 

    = 46 MPa 

 

The calculated tensile stress is less than permissible tensile stress value of 150 MPa and 

hence selected size and material of this part is safe for the tensile strength. 

 

 Check for Shear Stress: 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



Design Review Report for Sky Bridge Structure at Saudi Arabia Page 21 

8.1.4. Base-plate Connection 
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 Check for Bending Stress: 

 

 
 

 
 

 Check for Shear Stress: 
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8.2. Ground Anchor Connection 
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9. CONCLUSION 

 

1. As per received Design Summary & Compliance Report (Ref no. WE-RSG-SKYB-

DSCR, Rev: 1.0) for Sky Bridge structure, below mentioned points has been noted. 

 

o Maximum cable tension in main cable for each cable  = 439.74 kN 

o Maximum cable tension in each handrail cable   = 157.44 kN 

 

The Minimum Breaking Loads (MBL) for the selected cables are as follow; 

o MBL for main cable – 48mm dia. 6x19 IWRC, 1960 N/mm2   = 1614 kN 

o MBL for handrail cable – 48mm dia. 6x19 IWRC, 1960 N/mm2  = 1614 kN 
 

With the above values, the factor of safety of the cables are resulted as; 

o For main cable  = 3.67 

o For handrail cable = 10.25 

 

 The total tension on main cable considering the load factors as per AISC LRFD-93, 

the factor of safety on main cable comes to be 2.46. However, safety factor of the 

main cable of 3.67 has been achieved. Hence both main cable & handrail cable are 

safe in tension. 

 

2. As per received Design Summary Report of SAP Analysis of Deck Structure (Ref no. 

RN-WG-SKYB-DSDS, Rev: 0.0) for Sky Bridge structure. 

 

o Maximum von mis stress (SVM) cross beam (ISMC 100) as 128.35 MPa noted 

from SAP 2000 analysis result which is within the permissible limit of maximum 

stress of 150 MPa. 

 

3. As per received Design Summary & Compliance Report (Ref no. RN-WG-SKYB-

DCCON, Rev: 0.0) for Sky Bridge structure, below mentioned points has been noted. 

 

o All parts of Cable Anchor Connection are checked against the strength such as 

Bending, Shear & Tensile whichever is applicable and critical. The summary of 

strength check is shown below. 

 

Sr. 

No 

Part 

Name 
Material Section 

Dimension  

(mm) 
Qty. Design Checks 

1 
Adjustable 

Pin 
Fe250 

Round 

Bar 

140 dia. 

L=340 
1 

Bending 

Strength 
OK 

Shear 

Strength 
OK 

2 
Hinged 

Pin 
Fe250 

Round 

Bar 

140 dia. 

L=340 
1 

Bending 

Strength 
OK 

Shear 

Strength 
OK 

3 Bracket Fe250 
Plate 

30 

340 x 340 x 

30 
2 

Tensile 

Strength 
OK 

Shear 

Strength 
OK 

4 Base Plate Fe250 

2 x 

stiffene

r plate 

20 

2 x (340 x 

365 x 20) 
1 

Bending 

Strength 
OK 

Shear 

Strength 
OK 
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4. As per received Ground Anchor Design Philosophy Report (Ref no. 1799/TN01) for Sky 

Bridge structure, below mentioned points has been noted. 

 

 The ground anchor design will check for different factor of safety are applied. 

o Tendon capacity    = 1.5 

o Grout / Ground Interface  = 3.0 

o Grout / encapsulation interface  = 3.0 

o Grout / tendon Interface   = 3.0 

 

Anticipated Factored Loads are summarized below, 

 

Factoring 
Loads for Various Cables (kN) 

Main Cable Hand Cable Windguy Cable 

Unfactored Load 260 158 158 

Tendon Capacity 

(Factored) 
381 237 237 

Grout/Ground 

Interface 
762 474 474 

Grout/Incapsulation 

Interface 
762 474 474 

Grout/Tendon 

Interface 
762 474 474 

 

 Detailed design will determine the required bar diameter. The proposed diameter high 

grade steel bar has a Yield Load of 960kN and Ultimate Load of 1070kN, which is 

significantly greater than the factored tendon strength requirement identified in the 

table above. 

 The required fixed length to achieve the factored capacity on the ground/grout 

interface for the various cable anchors is 0.95m. However, the calculated fixed anchor 

lengths are all less than the minimum recommended in BS8081, therefore a minimum 

2m fixed length shall be adopted. Hence it is safe for above stated load capacity. 
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5. As per received Design Calculations of End Connection of Cross Beam (Ref no. RN-

WG-SKYB-DCECCB, Rev: 0.0) for Sky Bridge structure, below mentioned points has 

been noted. 
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