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Summary of Design

Bridge Name Design Date
Road Name Design by
Location Engineer
GPS Coordinate N Classification
Bridge Length Road Class
Span Arrangement Horizontal Alignment
Carraigeway Vertical Alignment
Number of Lanes Deck Type Thickness
Skew Angle Pavement Type Thickness
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Corrosion Prevention
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Grade of Steel HWL
LWL
Weight of Steel Name
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Name
Width
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Check List for Bridge Design (Steel Plate Girder)

Item

Content

Reference

Check by Examiner

Result

Note

General

—_—

Type of Design

1) Indication of type and level of design

2) Understanding of purposes of design

[\

Qualification

1) Conformity to requirement

of Designer

Academic background

Registration/Certificate of qualification

Experience

W

Development Plan

1) Conformity to higher development plan

2) Consultation with relevant Authorities

3) Instruction of Ministry of Construction

4) Instruction of Ministry of Environment

5) Instruction of Ministry of Transport

N

Design Standard

1) Application of suitable design standard

A-4-1

2) Application of suitable material standard

A-4-2

3) Application of suitable construction standard

A-4-3

4) Application of suitable geometric standard

(93]

Previous Reports

1) Pre-feasibility study

2) Feasibility study

3) Environmental Impact Assessment

4) Topographic survey

5) Geological survey

(=)

New technology

1) Application of new technology

Department of Bridge



Check List for Bridge Design (Steel Plate Girder)

Item

Content

Reference

Check by Examiner

Result

Note

Design Condition

—_—

Road class

1) Design speed

2) Number of lanes

3) Width of lane

4) Carriageway configuration

5) Width of walkway

N

Natural condition

1) Temperature change

B-2-1

2) Rainfall

3) Ground condition

4) River condition

5) Scenic area

(O8)

Social condition

1) Impact to people

2) Land use

I

Design loads

1) Vehicle load

B-4-1

2) Dynamic influence

B-4-2

3) Influence of multi-lane loading

B-4-3

4) Wind force

5) Earthquake

6) Combination of loads

B-4-6

(9]

Clearance

1) Clearance under bridge

2) Clearance above road surface

B-5-2

(=)

Pavement

1) Type of pavement

2) Thickness of pavement

Department of Bridge



Check List for Bridge Design (Steel Plate Girder)

No Item Content Reference Check by Examiner Result Note
C |Superstructure

1|Basic dimension 1) Bridge length C-1-1
2) Span arrangement C-1-2
3) Structural type C-1-3
4) Support condition
5) Skew angle C-1-5

2|Main girder 1) Depth of plate girder C-2-1
2) Arrangement of girders C-2-2
3) Thickness of web plate C-2-3
4) Thickness of lower flange
5) Thickness of upper flange C-2-5
6) Position of horizontal stiffeners C-2-6
7) Position of vertical stiffeners C-2-7
8) Block size C-2-8

3|Cross frame/ 1) Arrangement of cross frame

Cross beam 2) Type of cross frame

4|Deck 1) Type of deck
2) Grade of reinforcement C-4-2
3) Grade of concrete C-4-3
4) Depth of deck C-4-4
5) Direction of reinforcement
6) Size of reinforcement C-4-6
7) Cover

5[Materials 1) Grade of steel C-5-1
2) Thickness of steel plate C-5-2
3) Grade of high strength bolt C-5-3
4) Block size C-5-4

6|Other 1) Slenderness ratio C-6-1
2) HTB hole size/Edge distance C-6-2

Department of Bridge



Check List for Bridge Design (Steel Plate Girder)

Item

Content

Reference

Check by Examiner

Result

Note

Substructure

—_—

Abutment

1) Structural type

D-1-1

2) Elevation of bearing seat

3) Size of bearing seat

D-1-3

4) Support condition

5) Approach slab

Pier

1) Structural type

D-2-1

2) Elevation of bearing seat

3) Size of bearing seat

4) Support condition

Ancillary

[

Bearing support

1) Type

2) Load capacity

3) Movement capacity

E-1-3

4) Corrosion prevention

5) Anchor

[\

Expansion joint

1) Type

2) Load capacity

3) Movement capacity

E-1-3

4) Corrosion prevention

5) Anchor

W

Barrier/P

arapet

1) Type

2) Height

N

Drainage

1) Type

2) Location

(93]

Maintenance facility

1) Type

E-5-1

2) Location

nppa rtment of Rridgc



Check List for Bridge Design (Steel Plate Girder)

Item

Content

Reference

Check by Examiner

Result

Note

Drawings

/Material List

—_

Drawings

1) Contents

F-1-1

2) Size/Scale

F-1-2

3) Location

4) Project Title

5) Designer's signature/Date

6) Checker's signature/Date

7) Design condition

8) Plan view

9) Road alignment

10) Girder

11) Cross frame/Cross beam

12) Deck

13) Bar schedule

14) Bearing support

15) Expansion joint

16) Camber diagram

17) Construction plan

[\

Material list

1) Size

2) Grade

3) Quantity

4) Steel weight/carriageway area

F-2-4

5) Reinforcement/carriageway area

F-2-5

6) Paint area/Steel weight

6) Recyclable

Cost Estimate

1) Unit costs

2) Cost reduction

Department of Bridge



A-1-1 Indication of type and level of design B-2-1 Temperature change

Level State/Division Temperature
Plannig Kachin, Sagaing, Chin -10~+50 Deg
Preliminary Shan, Kayah, Kayin -10~+50 Deg
Basic Mandalay, Magway -10~+50 Deg
Detail Bago, Nay Pyi Taw -10~+50 Deg
Ayeyarwady, Rakhaine -10~+50 Deg
Yangon -10~+50 Deg

A-4-1 Application of suitable design standard Mon, Tanintharyi 0~+50 Deg

Typical Design Standard

Myanmar Road Bridge Design Standard
AASHTO LRFD Bridge Design Standard
Japan Highway Bridge Design Standard (JHBS)

AASHTO Bridge Design Standard B-4-1 Vehicle load
Typical Design Load Design Standard
HS20 AASHTO
HS25 AASHTO

A-4-2 Application of suitable material standard

Typical Material Standard JBHD B JHBS

Myanmar Industrial Standard

Amerian Standard for Tesiting and Materials (ASTM)
Japan Industrial Standard (JIS)

AASHTO LRFD Bridge Design Standard B-4-2 Dynamic influence

(Example of AASHTO LRFD)

Component M
A-4-3 Application of suitable construction standard Dfld'c ';Omts__Au Lmuf States 75%
Typical Construction Standard All Other Components:
Myanmar Road Brlqge Constructhn Standard e  Fatigue and Fracture Limit State 15%
AASHTO LRFD Bridge Construction Standard o
Japan Highway Bridge Design Standard * All Other Limut States 33%
B-4-3 Influence of multi-lane loading (Example of AASHTO LRFD)
B-5-2 Clearance above road surface Multiple Presence
Vertical Clarance Explanation Number of Loaded Lanes Factors. m
4.5m 1 1.20
Less than 4.5 m 2 1 0(_’
3 0.85
-3 0.65




B-4-6

Combination of loads

Table 3.4.1-1—Load Combinations and Load Factors

(Example of AASHTO LRFD)

Table 3.4.1-2—Load Factors for Permanent Loads, 1,

Type of Load, Foundation Type, and Load Factor
Method Used to Calculate Downdrag Maxmmum Mimmum
DC: Component and Attachments 1.25 0.90
DC: Strength IV only 1.50 0.90
DD: Downdrag Piles, o Tomlmson Method 14 0.25
Piles, A Method 1.05 0.30
Dnlled shafts. O"Neill and Reese (1999) Method 1.25 0.35
DIT: Wearing Surfaces and Unlites 1.50 0.65
EH: Honzontal Earth Pressure
s Acnve 1.50 0.90
e  At-Rest 135 0.90
*  A4FP for anchored walls 1.35 N/A
EL: Locked-m Construction Stresses 1.00 1.00
EV: Vemcal Earth Pressure
e Overall Stability 1.00 N/A
s  Retaning Walls and Abutments 1.35 1.00
s Rugmd Buried Strucrure 130 0.90
e  Rigid Frames 1.35 0.90
*  Flexible Bunied Suuctures
o Metal Box Culverts and Structural Plate Culverts with Deep Corrugations 1.5 0.9
o Thermoplastuc culverts 1.3 0.9
o _All others 1.95 0.9
ES5: Earth Surcharge 1.50 0.75

DC Use One of These at a Time
DD
DW
EH
EV LL
ES IM
EL CE
Load PS BR
Combination CR PL
Limit State SH LS WA ws | WL FR U IG | SE | EQ BL IC CcT (34
Strength I Yp 175 | 1.00 | — — 1.00 | 0.50/1.20 | Yre | V¥s& — — — — —
(unless noted)
| Strength IT Yz 135 | 1.00 | — — 1.00 | 0.50/1.20 | yr6 | ¥s& — — — — —
Strength ITI e — 100 | 14 — 1.00 | 0.50/120 | yre | vsE — — — — —
0
Strength IV O 1.00 | — — 1.00 | 050120 | — | — — — — — —
Strength V e 135 | 1.00 | 04 1.0 | 1.00 | 0.50/1.20 | yre | ¥s& — — — — —
0
Extreme e YEQ 1.00 — — 1.00 — — — 1.00 — — — —
Event I
Extreme Yr 050 | 100 | — — 1.00 — — | — — 100 | 1.00 | 1.00 | 1.00
Event IT
Service I 100 | 1.00 | 1.00 | 03 1.0 | 1.00 | 1.00/1.20 | yre | Vs£ — — — — —
0
Service IT 1.00 | 1.30 | 1.00 | — — 1.00 | 1.00/120 | — | — — — — — —
Service IIT 1.00 | 0.80 1.00 — — 1.00 100/ Yre | Yse — — — — —
Service IV 1.00 — 1.00 | 0.7 — 1.00 | 1.00/1.20 | — | 1.0 — — — — —
0
Fatigue I— — 1.50 — — — — — — | — — — — — —
LL IM & CE
only
Fatigue I— — 0.75 — — — — — — | — — — — — —
LL IM& CE
only

DD
DC

DW=
EH

ES
EV

Permanent Loads
CR =

force effects due to creep

downdrag force

dead load of structural components and
nonstructural attachments

dead load of wearing surfaces and utilities
horizontal earth pressure load

miscellaneous locked-in force effects resulting
from the construction process, including jacking
apart of cantilevers in segmental construction
earth surcharge load

vertical pressure from dead load of earth fill

PS secondary forces from post-tensioning

force effects due to shninkage

e  Transient Loads

BL = blast loading

BR = vehicular braking force

CE = vehicular centnfugal force

CT = vehicular collision force

CV = vessel collision force

EQ = earthquake load

FR = fniction load

IC = 1ceload

IM = vehicular dynamic load allowance
LL = wehicular live load

LS = lhve load surcharge

PL = pedestrian live load

SE = force effect due to settlement

TG = force effect due to temperature gradient

force effect due to uniform temperature
water load and stream pressure

wind on live load

wind load on structure

3334




-1-1 Bridge length
-1-2 Span arrangement
30280 (100°) Bridge Length
50 [27) Boam Length 30080 (5% -87) S0 [27)
300 [1°]) Span Length 25780 (57 -87) 300 [1°
9678 (31" -97) 11025 (36 -2") 77 [31°-97)
Fix Mow
— L =
) PLAN $=1:100
i)
-
oy
f] | -
2
8|3 = 8
-4 &
E 5 3
|
5000 [16°-87) Ax8500- 19600 [64° 4] 050 [16° -87)
| | Bridge Length
e P.C Girder Piz @
Plute Girder RC Girder Plate Girder Acprcach Plate Girder
ROAD LEV
LAG
SUBSTRUC

C-1-5

Skew angle

Recommendation

Skew
Aangla

=

Span

> 75 deg

Span




C-1-3 Structural type

Type of Superstructure

Steel Plate Girder (non-composite)

Steel Plate Girder (composite)

Steel Box Girder

Structural Type

Span Length (m)

10 20 30

RC Box Culvert

la

RC Zlab

Sreel H Girder

——

Steel Plate Girder (Simple Span)

Steel Plate Girder (Continuous Span)

Steel Box Girder (Simple Span)

Steel Box Girder (Continucus Span)

Steel Truss (Simple Span)

I ———————
—————r——————
——————————————
e e e e e e e e e e

S B

Steel Truss (Continucus Span)

S S S —

C-2-1 Depth of plate girder

35 T I
Steel /
Plate Girder wy
3.0
- V,;Eg.
- L
; - -
- / - .
2% 5
. -
= e e ‘F‘
=
a - -
= -
= L
-— -
= 20 "
- - . - -
- L]
- - e
Lo oS
. /,.
15
/
- -
1.0 /
10 20 30 a0 50 [21]

Span Length (m)




C-2-2 Arrangement of girders
a) Major Trunk Road

Example (1)
. 16800
4003000 10000 3000 400

1500 3500 . 3500 15

1 G2 G3 G3 G2 G

aqo] 5X 3000="15000 | 900
b) Trunk Road
Example (3)
14800 i
400_3000 8000 ,.3000_400

750 3250 3250 7

'Aszmezéi]

900 5 > 2600=13000 0o

Example (5)
12000 .
400 3000 8000 600
3250 3250 100
- +
1 G2 63 G4 G
10 4> 2500=10000

Example (2)
13500
400 3000 9500
1000 3500 3500 150

=M1
=]

Gl G2 G3 G4 G5

90p | 4x2900=11600 ___}ioH
Example (4}
14300

4003000 7500 3000_400

500 3250, 395 0

] Y
q 2 88,8
ol 5 X 2500= 12500 | g0

Example (6]
o 12500 ,
_400 3000, 8500 GO0

3250 3250 12

+ y
q G, G o ©
o0p|  4x2650=10600  |1gpo

c) Sub-Trunk Road

Example (7)
13800

Example (9)
11500

G2 G3 G4
4 X 2400 = 9600

Example (8)
i 9200 ]
600 8000 600

1000 3000 3000 100D

1 G2 G2 @
10p0| 3% 2400=7200 }1000

Example (10}

12500

i

_4D03000_, B500

&

1250 3000 3000 1250

Gl G2 63 G4
900 | 4 2650=10600

G5
hooo




C-2-3

C-2-5

C-4-2

C-4-3

C-4-4

C-4-6

Thickness of web plate

Minimum Thickness of Web of Plate Girder (mm)

Grade 22400 21450 ShI490Y
Horizntal Stiffener SM400 SM520
Without Stffener w152 131 w124
With 1 Stiffener W2b6 w221 w208
With 2 Stiffeners 311 w31l w283
JHBZ2
Thickness of upper flange

Minimum Thickness of Upper Flange Plate (mm)

RC Deck Connection

Min. Thickness

Shear Connectors welded on Flange 10
JHBES
Grade of reinforcement
Grade of concrete
Depth of deck
IMdinimum Thickness of RC Deck (mm)
Deck for Vehicle 160
Deck for Pedestrians 140
JHBS
Size of reinforcement
Common Practice
Deformed Reinforcement Bar
D13 D16 D19 D22 D25
D29 D32 D35 D38 D51

C-2-6 Position of horizontal stiffeners

L
|

T
0z
i
o
0.36b:

0

C-2-7
Position of vertical stiffeners

Max. Web Plate Depthwithout Vertical Stiffener

— : —_— _
——— Grade | ss400 SM4S0Y 0|
— SM400 SMA450 | SM520
T | SMAswow SMA490W | SMASTOW
-
Max. Web Plate Depth b 0 - s | se '_—!l

t Plate Thickness

e
il Oy Ty
] I 5
e 2 e i
g z I = ]
=| Web Plate E= ' el
il ety T U LA N B H
. P L2 .
[ = i|ge t
E— ¢
l A N '
(a) SideView (b} Section [c) Stress Distribution

Space of VerticalStiffeners



C-5-1 Grade of steel

ALSHTO Desigination M270 (Equiwvalent ASTM Designation ATO09)

Grade 3e 50 505 S50W HES50W

Max. Plate Thickness 100 100 100 140 1400
Min. Tenszile Strength (Mpa) 400 450 450 4490 4390
Min. ¥Yield Strength (Mpa) 248 344 344 344 344
i b

Thickeness (mm) &B-16 17-40 41-75 TH—
ss100 Min. Tensile Strength (Mpa) 400 400 400 00

Min. ¥ield Strength (Mpa) 245 235 215 215
SM400, Min. Tensile Strength (Mpa) 400 400 a00 Wl
SME400W Min. Yield Strength (Mpa) 245 235 215 215
SMa90 Min. Tensile Strength (Mpa) 4490 490 490 490

Min. ¥ield Strength (Mpa) 325 315 2495 295
SM490Y, Min. Tensile Strength (Mpa) 490 490 a0 490
SMRELS0W Min. Yield Strength (Mpa) 365 355 335
SMs20 Min. Tensile Strength (Mpa) 520 20 20 i

Min. ¥ield Strength (Mpa) 365 355 335 325




C-5-2 Thickness of steel plate

Applicable Thickness of Steel Plate

grade

Thickness of Steel Plate (mm)

B 16

25 32

40

100

22400

SM400A
SM400B
SM400C

SM4904A
SM450B
SM480C

SM490YTA
SM490YB
SM520C

JHES

C-5-3 Grade of high strength bolt
Nominal Resistance of a 8lip-critical HT Bolt (k1)

Grads
cinm F10T 810T
M20 66 66
M22 B2 B2
M2 95 953
JHBS
C-5-4 Block size
Common Practice
Max. Length Max. Height (Width)

12m

3.5m

C-6-1 Slenderness ratio

Limiting Slenderness Ration

Member e
. Main Member 120
Compression Secondary Member 150
Tension Main Member 200
Secondary Member 240
JHBS
£ : TUnbraced length of member (mm)
v Radius of gyration (mm)

C-6-2 HTB hole size/Edge distance

Maxzimum Hole Size

Size Standard | Over Size
20 22 2

M22 24 28
iZ24 26 30

AASHTO LRFD

IMinimum Edge Distance

. Relled Edges of|
Size Fheared Bdge Plate/Zhapes
M0 34 26
22 38 28
24 42 30

AASHTO LRFD




D-1-1 Structural type

Structural Type
Grabity Type Bi_ Br BILEZ
Inverse T Type =
Butress Type ' }
Frame Type o i o
18 3 i = B3| | B4
—
o m By p> e o
BT Baj = gt
Grabity Type Inverese T Type

D-1-3 Size of bearing seat

S EM =0.7 +0.005 X Span

D-2-5 Blockage Rate

Blockage Rate = 5%

Abgrment, | : River width (L)
SEM
- o L Py P
— ==
— l" \ ': |
‘l."f A + W W W
D-2-1 Structural type — |
- — 0O
Structural Type oW
Grabity Type Blockage Ratio= ———————— = 100 (%)
Inverse T Type L

Butress Type
Frame Type




F-1-1

Contents
No. Name of drawing Scale Necessary Information
1 Location 1/25,000 North Direction, Location,
~ 1/50,000 Carriageway width
2 General view 1/50 Structural type, Design condition,
~ 1/500 geological data, location of boring
3 Alignment plan Horizontal, Vertical alignment,
Coordinates
4 General view of structure 1/50
~ 1/500
5 Detalil of superstructure 1/20 Main girder, Transverse beam,
~ 1/100 Cross frame, Floor system, Deck
floor, Bearings, Expansion joint,
Drainage, Barrier, Inspection way,
Camber
6 Detail of substructure 1/20 Abutment, Pier
~ 1/100
7 Detail of foundation 1/20 Pile, Well, V
~ 1/100 Caisson
8 Detalil of temporary works | 1/20 Retaining wall, Temporary bridge,

~ 1/100

F-1-2 Size/Scale

Size of Drawing is Al

2l
_1'

—
—

i
LET

a=40mm
b> 20 mm



F-2-4

Steel Weight / Carriageway Area

(kg/m)

Steel weght/carriageway area

[

(= ]
) Fa
450 — = -
& W3IEI0 ! —ﬁ
= B.0<W=E130 J
400 y ]
AW 1
i
—— NS ! 4, ./
350 = e ]
o< wg 130} |
L | S
REL T ] = = "
|

g

[
th
=]

200

20

25 30

a5

40

Span Length

{m;}

45

55

F-2-5

Reinforcement (kg/m?)

Reinforcement/carriageway area

=
e T 70~ 79
L o E 80~ 89
:D g o~ 99 ?‘iﬂ
. A g 1.0~ 11.9
- . 3 12.0~ 2:]’0/'/ /
i /7° < f"/
&0 _.‘J E?'" — :Q.ID
¢
I 89 10.9
55 : - “Eﬂ -
20,0
= '
5 1 f"‘_..-"" -
a0 [ p— B
E:.I oA L 18 LT L =] 29 3'}

Space of Girders (m)



Colle ction of Basic Conditions
- Road Alignment

- W atural Conditions

- Environme ntal Condtions

- Social Conditions

- Adjace nt Conditions

- Aesthetic Requireme nt

L.

Selection of Bridge Location

4

De cision of Design Conditions
- Design Specifications

- Bridge Location

- Clessification of Bridge

- Major Dime nsion of Bridge

- Otherne cessany Conditions

+

¥

Rewview of Design Conditions
- Road Plan

- Mate rial Conditions

- Ground Conditions

- Construction Conditions

r

Cretail Design
- Superstructure
- Substructure

| Arrangement of Girder |
+

| Design of Deck Slak |

+

44 Assumprion of Steel |

-

| Desizn Loads |
¥

| Strucrural Analysis |

!

Dresignof Ancillaries
- Expansionloint
- Drain Facility
- Barrier/Pargpet
- Lighting
- Approach Slab
- Maintenance Facility

g I Arsumpnion of Girder Depth |

]
| Design of Web Plate |

¥
——-ﬁ Design of Flanze Plate |

o

Decision of Bridge Length
- Bridge Le ngth/Location of Abutments
- Span Arrange me nt
- Skew Angle

h

Crrawings/Mate rial Lists
Designreport

+

De cisionof Bridge Type
- Comparison of Possible Types
- Selection of Most Appropriate Type

Figure 1 Flow of Planning

Check of Capasry

| Design of Stffener |
¥
| Design of Connection |

S

Deesizn of Crose Frame, etc.

Lo Che ck of Deflection

Drawinge/laterial Lista

e Check of Steel Weight

Figure 2 Flow of Design



