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Section 2 – Temporary Structures 
SINGLE SPAN TEMPORARY BRIDGE DETAILS 

XS Sheet Numbers: 
xs2-010-1 to xs2-010-6 

Description of Component: 
Temporary Bridge Details for Single Span Steel Rolled Wide Flange Girders with Timber Decking 

Standard Drawing Features: 
The five possible girder types for this single span temporary bridge configuration are 
presented by girder, diaphragm and span length ranging from 20-70 ft. The bridge is 
designed to have only 1 lane of traffic open at any given time, regulated through automated 
signals and reversing traffic control.   

Bridge Design 
1. Designers must select the appropriate design based on span length in Table 1.
2. All call-outs shall be updated on the XS sheet details per the Girder/Diaphragm 

Type selected.
3. General Plan, Deck Contours, Foundation Plan and Log of Test Boring sheets 

should be added to each set of plans in addition to other project-specific details.
4. It is the responsibility of the designer to renumber the sheets accordingly and 

add project specific details.
5. It is the responsibility of the designer to consider and incorporate project-specific 

site conditions in the final design of the temporary bridge.

Table 1 – Girder and Diaphragm Selection by Span Length (Specify Project-specific 
design information from Table 1 into Contract plan sheets) 

(*) Designer must specify the Maximum Diaphragm Spacing S in feet in the Contract plans 
based on selected Design L that satisfies the Maximum Diaphragm Spacing S required in Table 
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Drawing Package:     
Abutment Layout 
Typical Section 
Timber Deck Details 
**Diaphragm Details, Simple Span L = 20’-30 
**Diaphragm Details, Simple Span L = 30’-40’ 
**Diaphragm Details, Simple Span L = 40’-70’ 

(**) Designer will choose only one that applies. 

Design/General Notes: 
The design and details are based on AASHTO LRFD Bridge Design Specifications, 8th Edition, 
with CA Amendments Section 3.10.10 and AISC Steel Construction Manual, 15th Edition. 
Section 48 of Caltrans Standard Specifications provides information on Temporary 
Bridge/Structure fabrication and construction. Designers must read this section of the Standard 
Specifications. Live loads used for design were Strength I (HL-93) and Strength II (P15).  

¾” ∅ high-strength bolts shall be ASTM F3125 Grade A325X. 
Threaded rods and carriage bolts shall be ASTM F1554 A307 Grade 36. 

Additional Drawings Needed to Complete PS&E: 
General Plan 
Deck Contours 
Foundation Plan 
Log of Test Borings 

Contract Specifications: 
Caltrans Standard Specifications: 
Section 12 Temporary Traffic Control 
Section 48 Temporary Structures 
Section 57 Wood and Plastic Lumber Structures 
Section 55 Steel Structures 
Section 75 Miscellaneous Metal 

Restrictions on Use of Standard Drawings: 
The PE is responsible for applying the pre-designed Table 1 of this User Guide to the 
bridge and stamping the XS sheets used with a valid California Professional Engineer 
License Stamp.   
Single Span Temporary Bridge abutments were designed using minimum soil bearing 
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capacity of 3 ksf for Service Level Load. If project-specific site conditions do not meet the 
minimum soil bearing capacity, the PE and/or Geoprofessional are responsible for ensuring 
adequate soil bearing capacity to support the selected single span temporary bridge.  
Design calculations were done using 2” average depth of HMA over the timber deck. If 
project-specific design requires more than 2” average HMA thickness, the PE is 
responsible for ensuring the temporary bridge design can accommodate project-specific 
design HMA thickness.  

Special Considerations: 
Selected design verification calculations are provided in the attached Appendix for single spans up 
to 70 ft. 
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APPENDIX 

I. Wood Deck and Calculations for Span L = 20-30 ft 

II. Calculations for Span L = 30-40 ft 

III. Calculations for Span L = 40-50 ft 

IV. Calculations for Span L = 50-60 ft 

V. Calculations Span L = 60-70 ft 

VI. Abutment Calculations Span L = 70 ft 
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I. Design Verification for Steel Rolled Wide Flange 
Girders with Timber Decking 

Span Length = 20’- 30’ 
Wide Flange Girder (WFG), Girder spacing, S = 4’-0” 
Deck thickness - Timber = 11.5 inch, HMA = Varies 

1.) Wood Deck Plank Calculations  

1.1) Plank Demand 

1.2) Plank Capacity 

2.) Steel Girder Calculations 

2.1) Girder Demand 

2.2) Girder Capacity 

3.) Steel Bearing Stiffener Calculations 

3.1) Stiffener Demand 

3.2) Stiffener Capacity  

4.) Welded Connection Capacity 

5.) Bolted Connection Capacity 

6.) Steel Diaphragm Demand 

7.) Steel Diaphragm Capacity 
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Temporary Bridge Calculations – Single Span, 1 Lane 

Figure 1 – Typical Section 

Materials:  

- 12 x 16 Spike Laminated Decking, DFL No.2 or better                               [AASHTO Art. 9.9.6] 

- Steel Wide Flange Girder 

- Temporary Barriers  

- HMA Overlay 

- Misc. Connection Hardware 

- 24 ft total deck width, 6 girders total 

1.) Wood Deck Plank Calcs: 
1.1) Wood Deck Plank Demand: 
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1.2)   Wood Deck Plank Capacity: 
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Span Length = 20’- 30’ 
   2.)  Steel Girder Calcs: 
2.1)   Steel Girder Demand: 

Use upper bound of 30’ for longitudinal analysis 

C-C Girder Spacing = 4’-0”               

Total Deck Width = 24’-0” 

Figure 4 – Live Load Lane Rxn’s 
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Live Loads (CTBridge) 

Figure 5 – CTBridge Input 

 Figure 6 – CTBridge Output 
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Moment Demand: 

Shear Demand: 
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2.2)  Steel Girder Capacity, AISC SCM 15th Edition and AASHTO BDS 8th as applicable: 

Figure 7 – AISC SCM 15th (Table 3-2) 

Moment Capacity:  

∅𝑏𝑏𝑀𝑀𝑛𝑛 = 𝐶𝐶𝑏𝑏�∅𝑏𝑏𝑀𝑀𝑝𝑝𝑝𝑝 − ∅𝑏𝑏𝐵𝐵𝐵𝐵�𝐿𝐿𝑏𝑏 − 𝐿𝐿𝑝𝑝�� ≤  ∅𝑏𝑏𝑀𝑀𝑝𝑝𝑝𝑝                                              [AISC SCM 3-4a (LRFD)] 

Cb = 1.0 (Conservative) 

∅𝑏𝑏 = 0.90 

Lb = 15 ft 

Lp = 9.29 ft 

∅𝑏𝑏𝑀𝑀𝑝𝑝𝑝𝑝 = ∅𝑏𝑏𝐹𝐹𝑌𝑌𝑍𝑍𝑥𝑥 = 0.90 x 50 ksi x 186 in.3 = 8,370 k*in = 698 k*ft  (same as in table) 

∅𝑏𝑏𝐵𝐵𝐵𝐵 = 13.6 𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘 

∅𝑏𝑏𝑀𝑀𝑛𝑛 = 1.0[698− 13.6(15− 9.29)] =  620 𝑘𝑘 ∗ 𝑓𝑓𝑓𝑓  >    499.66 𝑘𝑘 ∗ 𝑓𝑓𝑓𝑓         OK 
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Figure 8 – AISC SCM 15th (Table 3-10) 
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3.) Bearing Stiffener Calcs: 
3.1)  Bearing Stiffener Demand:  

3.2)  Bearing Stiffener - Capacity: 
(Helps to prevent Local Buckling) 

Figure 9 – CTBridge Load Abutment Reactions                             
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Figure 10 – Bearing Stiffener Effective Dimensions 

Check Axial Resistance of Stiffener: 

Check Critical Buckling Resistance: 
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4.) Welded Connection - Capacity Calcs 

5.) Bolted Connection - Capacity Calcs 

6.) Steel Diaphragm - Demand Calcs 
Live load reaction taken at midspan (CTBridge) 
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7.) Steel Diaphragm - Capacity Calcs 
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II. Design Verification for Steel Rolled Wide Flange 
Girders with Timber Decking 
Span Length = 30’- 40’ 
Wide Flange Girder (WFG), Girder spacing, S = 4’-0” 
Deck thickness - Timber = 11.5 inch, HMA = Varies 

1.) Spreadsheet Calculations for L = 40’ 
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III. Design Verification for Steel Rolled Wide Flange 
Girders with Timber Decking 
Span Length = 40’- 50’ 
Wide Flange Girder (WFG), Girder spacing, S = 4’-0” 
Deck thickness - Timber = 11.5 inch, HMA = Varies 

1.) Spreadsheet Calculations for L = 50’ 
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IV. Design Verification for Steel Rolled Wide Flange 
Girders with Timber Decking 
Span Length = 50’- 60’ 
Wide Flange Girder (WFG), Girder spacing, S = 4’-0” 
Deck thickness - Timber = 11.5 inch, HMA = Varies 

1.) Spreadsheet Calculations for L = 60’ 
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V. Design Verification for Steel Rolled Wide Flange 
Girders with Timber Decking 
Span Length = 60’- 70’ 
Wide Flange Girder (WFG), Girder spacing, S = 4’-0”  
Deck thickness - Timber = 11.5 inch, HMA = Varies 

1.) Spreadsheet Calculations for L = 70’ 
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VI. Design Verification for Timber Stacked Abutment 
Wide Flange Girder (WFG), Girder spacing, S = 4’-0”  
Deck thickness - Timber = 11.5 inch, HMA = Varies 

1.) Spreadsheet Calculations for L = 70’ 
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