FOREWORD

The Alaska Bridges and Structures Manual presents the Department of Transportation &
Public Facilities’ (DOT&PF’s) typical structural design policies and practices. All bridge
engineers should meet the criteria presented in the Manual and must request exceptions to the
Manual criteria when conditions warrant. Engineers should consider economic impacts,
aesthetics, and the social and cultural resources of the project area and fulfill DOT&PF’s
mission of providing a safe and efficient transportation system. Because it is impossible to
address every issue that bridge engineers will encounter, exercise sound engineering
judgment when conditions arise that are not specifically covered in the Manual.

The term “bridge engineer” and “bridge designer” are used interchangeably throughout the
Manual. If needed, any distinction between these two terms should be based on context.

The Alaska Bridges and Structures Manual was initially prepared based on the 6" Edition of
the AASHTO LRFD Bridge Design Specifications and has been updated to conform with the
oth Edition.

REVISION PROCESS

The Alaska Bridges and Structures Manual is intended to provide current structural design
policies and practices for use in developing DOT&PF projects. Revisions to this Manual will be
released on an annual basis as needed and after approval by FHWA. The format of the
revisions will be in the form of replacement or insert pages to the existing Manual. The updated
pages will include the date of the release in the bottom footer of the page. The revisions will be
handled as interims and the Manual will be republished as deemed necessary.

It is the responsibility of the Manual holder to keep the Manual updated.

The DOT&PF Bridge Section will evaluate changes in the structural design literature (e.g.,
updates to the LRFD Specifications, the issuance of new research publications, revisions to
federal regulations) and will ensure that those changes are appropriately addressed through
the issuance of revisions to the Manual. Bridge engineers have a responsibility to remain
current with the AASHTO LRFD Bridge Design Specifications revisions until the Manual is
updated. It is important that users of the Manual inform DOT&PF of any inconsistencies,
errors, need for clarification, or new ideas to support the goal of providing the best and most
up-to-date information practical. Comments and proposed revisions may be forwarded to the
Chief Bridge Engineer using the Revision Proposal Form.
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Alaska Bridges and Structures Manual

Revision Proposal Form

To propose a revision to the Alaska Bridges and Structures Manual, complete and return this
Revision Proposal Form to:

Chief Bridge Engineer
Bridge Section

Alaska DOT&PF

P. O. Box 112500

Juneau, Alaska 99811-2500

Identification

Date Submitted:

Submitted By (name, agency/firm):

Contact Information (phone #, e-mail):

Description of Proposed Revision (attach additional sheets as necessary)

Applicable Manual Section Number(s):

Proposed Revision:

Justification for Revision:

Foreword Alaska Bridges and Structures Manual
June 2025



Table of Contents

Part | — Administration and Procedures

1. DOT&PF Organization (Reserved) ... 11
2. Bridge Project Development Process (Reserved)......cc..cccooiiimiieeeeccnnniisessecenssssseeseeeeees 21
3. Administrative Policies and Procedures (Reserved)..........ccooovmmmmmriininnnnnisnennnnennnnns 31
4. Bridge Type Selection RepOrt ... 4-1
4. Bridge Ty P i 4-1
R e (o ToT=To [N oY PP 4-3
4.3. Report Format and Content...........ccoooiiiiiiiiii e 4-4
5. Drafting GUIdelines .........occmimiiii i —————— 51
5.1. CADD File REQUIFEMENLS ......coiieiiiieiiicee e e e e 5-1
5.2. Drafting Standards..............oeeiiiiiiii e 5-3
5.3, Plan SNEELS ..o 5-7
6. Plan Preparation.........ciiisss s 6-1
6.1. General Layout ShEet...........oooiiiiiiiiii s 6-1
B.2. Site Plan SNEet.......cco o ————————— 6-4
6.3. ADUIMENE SNEEL.....coi e 6-6
6.4, WiINGWall SNEET.......ouiiiiiiiiiiiiiiii s 6-8
B.5. PUEI SNEEL.. ..o e ——— 6-10
6.6. Framing Plan and Typical Section Sheet ... 6-12
B.7. GIFAEr SNEET ...t e e 6-14
7. Construction CoNtracts .........cccceeeeeciiiiiirmrrcsrr e rr s s s s e e e s s s s e e e e e s n s sss s e e e e nnnnnnes 71
7.1, CoNtraCt DOCUMENTS ...t e e e e eeeas 7-1
7.2. Special Provision Preparation..................eeueiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeneeeeeneaees 7-2
8. Quantity Calculations and Cost Estimates............cccceeeeecciiiiiisriccccrn e 8-1
8.1. Planning Stage (LEVEI 1) ... it 8-1
8.2. Bridge Type Selection (LEVEl 2).........oeiiiiiiiiiiiiiiiiiiieiieeeeeeeeeeeeeeeeeeeeenenees 8-3
8.3. PS&E Stage (LEVEI 3)..ceeeeeiiiiiiiiieiiiiieeiieeeieie ettt nnnnnnnnnnn 8-10
9. Design Quality Control (QC) Procedures ..........cccourirrimmmmmnenninnscssssers s 9-1
S R C1=T o =T = | PP P PP PPPPPPPPP 9-1

10. Introduction to Part ll............ooeiiiiieeeeeee s 10-1
(0 T B O VY T PR 10-1
10.2. Manual ApPlICALION .......eei e 10-2
10.3. DESIGN VATIANCES ... 10-4
10.4. Structural Design Literature (National) ... 10-6
10.5. Alaska Highway Preconstruction Manual................ccooooiiiiii e, 10-12
Alaska Bridges and Structures Manual i Table of Contents

June 2025



10.6. Bridge 1dentification........... ..o 10-13

11. Structural Systems and DIMeNSIONS........cc.uuciiiiiiiiiiccrr e e ennnn 111
1 I I ] (o Yo [ T3 T o TR 11-1
11.2. Bridge LOCALION ...t 11-1
11.3. Span Length and Configuration..............ccoii i 11-10
11.4. General Design Considerations. ............ccuui it 11-11
11,5, SUPEISITUCIUIES ... e et s e e e e e e e et eeeeeeeeereaa 11-15
11,6, SUDSITUCIUMES ...t e e e e e e e e e eeeraae 11-18
R 8 o 18 o F= 1T o USRS 11-21
11.8. Roadway Design EIEMENTS ........oooiiiiiiiiiiiiiiiiieeeeee e 11-23

2 e - To K= T Yo [ Ao Y- T I - Vo oSO 121
L2 B CT=T o =) - | RN 12-1
12.2. Permanent LOAAS.........coooeiuiiiiiie et 12-4
12.3. TranSIieNt LOAAS .......oiiiiiieiieii et e e e e e e et e e e e e e e eeeeenes 12-5

13. Structural Analysis and Evaluation...........cccceiiiiiiiiiiiiiiicc e 131
13.1. Distribution Of LiVe LOAd.........cooeiiiiiiiiiiiiiiiiiiiiiiiiiiee e eeeeeneseenennnnnnnes 13-1
LRSI S Y (g =T I N P T £ R 13-5

14. Structural CONCIete ........c.ooiiiiiececcrir e rrrrc s e s s s r s s s e e s e e e s s s s e e e e s nnmnnssssansennnnnnnnn 141
(S BV F= 1 (T = £ PSP 14-1
14.2. REINTOICEMEBNT..... .o 14-3
14.3. Structural Concrete DESIGN ........uuuueiiiiiiiiiiii s 14-7
14.4. Prestressed Concrete GIrders...... ... . ueeeeuuiiiiiiiiii s 14-9
T4.5. RETEIENCES. ....coeeeee et 14-23

15. Structural Steel SUPErstructures.........ccceecciiiiiiiriccccr e e e e ene 15-1
LR B CT=T =T = | TR 15-1
T5.2. MALEIIAIS ... et 15-7
15.3. Horizontally Curved MEMDETS ..........oouiiiiiii e 15-9
15.4. Fatigue CoNSIAEratioNs ............uuuueuiuiiiiiiiiiiiiii s 15-10
15.5. General Detail REQUIEMENTS ........ooviiiiiiiiiiiiiiiiiiiiii i eeenennennnnnnnnes 15-11
15.6. 1-SeCHONS IN FIEXUIE ....coeiiiiiiiiiiiiiiieeee e seesesesnnnnnnnns 15-16
15.7. ConNections and SPIICES........ciiii i 15-18

16. Bridge Decks and Rails...........cccciiiiiiiiii s 16-1
16.1. GENEIAL ... s 16-1
16.2. DeSIgN DEt@ilS.....coeeeiiiiiiiiiiiieee e 16-2
(LSRRI oT o] oY= Tod IS =1 o 1= SRR 16-13
LT T I = 11 F= o = S 16-14
16.5. Bridge Deck APPUItENANCES. .......cceviiiiiiiiiiiiiiiiieieeeeie ittt eeeeeeeeeeeeeeneeenennes 16-16

16. Bridge Decks and Rails...........ccccciviiiiiiiiiiiiiiiccciinen s 16-1
LG R C 1T o 1= - | TP UT RO PPPPPP 16-1
16.2. DeSIgN DEtailS......cooiiiiiiiiiiiiiiiieeee e 16-2
(LR N o] o] o= Ted o IS =1 o 1 S 16-14
(L B LYot B = 1 g F= o = S 16-15
16.5. Bridge DeCk APPUIENANCES. ... ..ccoiiieeiiiiiee e et e e e e e et eeeeeeeeees 16-17

Table of Contents ii Alaska Bridges and Structures Manual

June 2025



S o 113 T = 4 oY o T 171

L T =T =T | S 17-1
17.2. Structural Foundation Engineering Report ..o 17-3
17.3. FOONGS @Nd CApS ..oooeiiiiiii it e e e e e e et e e e e e 17-10
17 4. DIIVEN PUIES ... e e e e e e e e e e e e e e e e aaeas 17-11
17.5. DFlled SNALS ... 17-14
17.6. Lateral Loading of Deep Foundation Elements...........ccccoveeeiiiiiiiiiciee e, 17-17
18. SUDSLIUCIUIES ........iiiiiieeeceeccris s rrr s sss s e s s s s e e s e s n s s s s s e e e e s nmnas s asssenennnmnsssssssennnnes 18-1
18.1. AbUIMENES/WINGWAIIS ... 18-1
18,2, PUBIS e 18-9
18.3. Cold Climate Effects on Earthquake Resisting Elements................cccccoceiiiiiiinnnn. 18-14
18.4. REEIENCES. ..ve i e e e e e e e e e e e ara s 18-15
19. Expansion Joints and Bearings .......cc..ccciviirmmrmmmnncsssssrrrrsmessssssssessssssssssssssssssssmsssssssssene 19-1
19.1. EXPANSION JOINTS ... e e e e e e e e e e e e e e e eas 19-1
19.2. BEAINGS ... a e e e e e e e aaas 19-4
20. Bridges in Remote Sites ... s s s s s s s s snennnn 20-1
20.1. DESIGN ODJECHIVES. ....uuuiiiiiiiiiiiii e e e e e e e 20-1
20.2. LMt SEAtES...uuuuiiiiiiiiiiii e e e e e e aaaaaaaan 20-3
20.3. LIVE-LOAA ANGIYSIS ....uuiiuiiiiiiiiiiiiii s 20-4
20.4. DeSIgN DEtailS .....ueueeiiiiiiiiiii s 20-5
21. Miscellaneous Structural Elements ... 211
211, Ret@iNiNg WalS.........uuiiiiiiiiiii e 211
21.2. Mechanically Stabilized Earth (MSE) WallS .............uuuuviiiiiiiiiiiiiiiiiiiiiiiiiiiinniieninannnes 21-6
21.3. Other SITUCIUIES ... e e e et e e e e e e e eeanannns 21-7
7 (=Y = - o O 221

Part Ill — Existing Bridges/Bridge Operations

23. Bridge Rehabilitation ... e 231
240 Tt IR 1 Yo 152 1T o TP 23-1
b2C TZ B To Yo U o =T o1 =1 i o) o 1S 23-2
23.3. Bridge Condition Surveys and TestS..........cceiiiiiiiiiiiiiieiiieee e 23-13
23.4. Bridge Deck Rehabilitation ...............coiiiiiiiiiiiii e 23-19
23.5. CoNCrete SUPEISITUCIUIES .......uuuiii e e e e e e e e e e e e e e aaaens 23-23
23.6. Steel SUPEISITUCIUIES ... e e e e e e e e e e e e e aeans 23-26
23.7. SUbStruCtureS/FOoUNAtiONS ...........u s 23-29
23.8. SeismiC REtrOfit .....ccoiieiiiei e 23-31
23.9. Bridge WiIdENING .......uuuiiiiiiii e e e e e e e e e 23-34
. S - 1| [ Y- T L= 241
24 1. Highway Bridges Over Railroads (Overheads) ..........cccceeviiiiiiiiiiiiiiiiiieee e 24-1
25. Construction SUPPOIt .......cooiiiiiiiiiiiiii i ————————— 251
25.1. ReSPONSIDINTIES. ..o e e s 25-1
25.2. Shop and Working DFaWings ............eueeuummeei s 25-2
Alaska Bridges and Structures Manual iii Table of Contents

June 2025



25.3. Construction Field and Shop INSPECHONS ..........covviiiiiiiiiiiiiiiiiiiiiiiieeieeeeveeieeeeeeeeeaees 25-4

25.4. Construction Change OrderS........cccivieiiiiiii e aaaeenaees 25-5
25.5. Value Engineering Proposals ...........ccouuiiiiiiieiiiieice e e e e eeaees 25-6
25.6. Requests for INformation ............oooeiiiiiiiiiiiiiiiiiieee e 25-6
25.7. Materials Certification List (MCL) ........coiiiiiiiiiiiiiiieiee e 25-6
26. Bridge and Tunnel Inspection Programs ............cccoiiimmiiceeccnnnssssssssssssssssessssssssssssssseees 26-1
26.1. Federal Bridge Inspection Program.............ccooiiiiiiiiiiiiii e 26-1
26.2. Alaska Bridge Inspection Program ............oeeeeviiiiiiiiiiiiiiiiiiiiiiieiieeeeeeeee 26-5
26.3. Responsibilities/Qualifications for Bridge Inspection.............ccoovvvvviiviiiiiiiiiiiiiieeeeee. 26-6
26.4. Types of Bridge Inspections and FreqUENCIES..........coeevveveiiiiiiiiiiiiiiieiiiiiieiieiieiieinans 26-8
26.5. Special Bridge Inspection ACHVItIES ........ccuviviiiiiiiiiiiiiiiiiiiiiiieieeeee 26-14
26.6. Bridge Inspection and Inventory Procedures............cccoooiiiiiiiiiiiiiiieeeeeeeee e 26-16
26.7. Bridge Quality Control/Quality ASSUraNCE ............ceeiiiiiiiiiiiiiiiiieee e 26-18
26.8. Federal Tunnel Inspection Program .............ceeeeeiiiiiiiiiiiiiiiiiiiiieieieiieieeeeeeieiiieeeeeeeees 26-19
26.9. Alaska Tunnel InSpection Program..............ceeeeeeiiiiiiiiiiiiiieiiiiieeeeiiieeeeeeeeeeeeeaeeeeeenees 26-20
26.10.Responsibilities/Qualifications for Tunnel Inspection............cccccevvvivviiiiiiiiiieennnee. 26-21
26.11.Types of Tunnel Inspections and Frequencies ..............ccouvvvvviiiiiiiiiieieeiieieieeeeeee, 26-23
26.12.Tunnel INSpection ProCedUIES. ...........uuiiiiiiiiiiiiiiiiiiiiiiiieiieiieeeeeeeeeeeeeeeeeeeeaeeeeeeaees 26-26
27. Load Rating and Posting..........couiieiiiiiiiirici s 271
27.1.L0ad RANG....cciiiiiiiiiiiiiiiiiie e 27-1
27.2.L0ad POSHNG ...t eaaeeeaea 27-6
P2 T = 4T [o T= T 1T = T T Vo 1= 4 U= o 28-1
28.1. RESPONSIDINILIES ... e 28-1
28.2. BIM SOMWAIE ...ttt e e e e e e e e e e e e e eeaaee 28-2
28.3. Bridge PerfOrmMancCe ..........ooouiiiiiiiiiiiiiiiiiieiieeeee e 28-3
Table of Contents iv Alaska Bridges and Structures Manual

June 2025



	FOREWORD
	TOC
	Table of Contents
	Part I – Administration and Procedures
	1. DOT&PF Organization (Reserved) 1-1
	2. Bridge Project Development Process (Reserved) 2-1
	3. Administrative Policies and Procedures (Reserved) 3-1
	4. Bridge Type Selection Report 4-1
	4.1. Bridge Type 4-1
	4.2. Procedures 4-3
	4.3. Report Format and Content 4-4

	5. Drafting Guidelines 5-1
	5.1. CADD File Requirements 5-1
	5.2. Drafting Standards 5-3
	5.3. Plan Sheets 5-7

	6. Plan Preparation 6-1
	6.1. General Layout Sheet 6-1
	6.2. Site Plan Sheet 6-4
	6.3. Abutment Sheet 6-6
	6.4. Wingwall Sheet 6-8
	6.5. Pier Sheet 6-10
	6.6. Framing Plan and Typical Section Sheet 6-12
	6.7. Girder Sheet 6-14

	7. Construction Contracts 7-1
	7.1. Contract Documents 7-1
	7.2. Special Provision Preparation 7-2

	8. Quantity Calculations and Cost Estimates 8-1
	8.1. Planning Stage (Level 1) 8-1
	8.2. Bridge Type Selection (Level 2) 8-3
	8.3. PS&E Stage (Level 3) 8-10

	9. Design Quality Control (QC) Procedures 9-1
	9.1. General 9-1


	Part II – Structural Design
	10. Introduction to Part II 10-1
	10.1. Overview 10-1
	10.2. Manual Application 10-2
	10.3. Design Variances 10-4
	10.4. Structural Design Literature (National) 10-6
	10.5. Alaska Highway Preconstruction Manual 10-12
	10.6. Bridge Identification 10-13

	11. Structural Systems and Dimensions 11-1
	11.1. Introduction 11-1
	11.2. Bridge Location 11-1
	11.3. Span Length and Configuration 11-10
	11.4. General Design Considerations 11-11
	11.5. Superstructures 11-15
	11.6. Substructures 11-18
	11.7. Foundations 11-21
	11.8. Roadway Design Elements 11-23

	12. Loads and Load Factors 12-1
	12.1. General 12-1
	12.2. Permanent Loads 12-4
	12.3. Transient Loads 12-5

	13. Structural Analysis and Evaluation 13-1
	13.1. Distribution of Live Load 13-1
	13.2. Refined Analysis 13-5

	14. Structural Concrete 14-1
	14.1. Materials 14-1
	14.2. Reinforcement 14-3
	14.3. Structural Concrete Design 14-7
	14.4. Prestressed Concrete Girders 14-9
	14.5. References 14-23

	15. Structural Steel Superstructures 15-1
	15.1. General 15-1
	15.2. Materials 15-7
	15.3. Horizontally Curved Members 15-9
	15.4. Fatigue Considerations 15-10
	15.5. General Detail Requirements 15-11
	15.6. I-Sections in Flexure 15-16
	15.7. Connections and Splices 15-18

	16. Bridge Decks and Rails 16-1
	16.1. General 16-1
	16.2. Design Details 16-2
	16.3. Approach Slabs 16-13
	16.4. Deck Drainage 16-14
	16.5. Bridge Deck Appurtenances 16-16

	16. Bridge Decks and Rails 16-1
	16.1. General 16-1
	16.2. Design Details 16-2
	16.3. Approach Slabs 16-14
	16.4. Deck Drainage 16-15
	16.5. Bridge Deck Appurtenances 16-17

	17. Foundations 17-1
	17.1. General 17-1
	17.2. Structural Foundation Engineering Report 17-3
	17.3. Footings and Caps 17-10
	17.4. Driven Piles 17-11
	17.5. Drilled Shafts 17-14
	17.6. Lateral Loading of Deep  Foundation Elements 17-17

	18. Substructures 18-1
	18.1. Abutments/Wingwalls 18-1
	18.2. Piers 18-9
	18.3. Cold Climate Effects on Earthquake Resisting Elements 18-14
	18.4. References. 18-15

	19. Expansion Joints and Bearings 19-1
	19.1. Expansion Joints 19-1
	19.2. Bearings 19-4

	20. Bridges in Remote Sites 20-1
	20.1. Design Objectives 20-1
	20.2. Limit States 20-3
	20.3. Live-Load Analysis 20-4
	20.4. Design Details 20-5

	21. Miscellaneous Structural Elements 21-1
	21.1. Retaining Walls 21-1
	21.2. Mechanically Stabilized Earth (MSE) Walls 21-6
	21.3. Other Structures 21-7

	22. Reserved 22-1

	Part III – Existing Bridges/Bridge Operations
	23. Bridge Rehabilitation 23-1
	23.1. Introduction 23-1
	23.2. Documentation 23-2
	23.3. Bridge Condition Surveys and Tests 23-13
	23.4. Bridge Deck Rehabilitation 23-19
	23.5. Concrete Superstructures 23-23
	23.6. Steel Superstructures 23-26
	23.7. Substructures/Foundations 23-29
	23.8. Seismic Retrofit 23-31
	23.9. Bridge Widening 23-34

	24. Railroads 24-1
	24.1. Highway Bridges Over Railroads (Overheads) 24-1

	25. Construction Support 25-1
	25.1. Responsibilities 25-1
	25.2. Shop and Working Drawings 25-2
	25.3. Construction Field and Shop Inspections 25-4
	25.4. Construction Change Orders 25-5
	25.5. Value Engineering Proposals 25-6
	25.6. Requests for Information 25-6
	25.7. Materials Certification List (MCL) 25-6

	26. Bridge and Tunnel Inspection Programs 26-1
	26.1. Federal Bridge Inspection Program 26-1
	26.2. Alaska Bridge Inspection Program 26-5
	26.3. Responsibilities/Qualifications for Bridge Inspection 26-6
	26.4. Types of Bridge Inspections and Frequencies 26-8
	26.5. Special Bridge Inspection Activities 26-14
	26.6. Bridge Inspection and Inventory Procedures 26-16
	26.7. Bridge Quality Control/Quality Assurance 26-18
	26.8. Federal Tunnel Inspection Program 26-19
	26.9. Alaska Tunnel Inspection Program 26-20
	26.10.Responsibilities/Qualifications for Tunnel Inspection 26-21
	26.11.Types of Tunnel Inspections and Frequencies 26-23
	26.12.Tunnel Inspection Procedures 26-26

	27. Load Rating and Posting 27-1
	27.1. Load Rating 27-1
	27.2. Load Posting 27-6

	28. Bridge Management 28-1
	28.1. Responsibilities 28-1
	28.2. BrM Software 28-2
	28.3. Bridge Performance 28-3




