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Calculations performed for temporary bracing of barrier on existing deck for Rockingham 
Vermont.  Calculations performed for Cold River Bridges, llc of Walpole NH

Applicable Code = AASHTO LRFD Bridge Design Specifications (2012 edition)

Inputs & Givens:

Railing Test Level: data from table A13.2-1
≔TL 3

≔Ft 54 ≔Lt 4.0
≔Fv 4.5 ≔Lv 4.5

≔He 24.0

Overhang Width from centerline of girder to center of barrier =

≔OH 2

≔bf 10.4 ≔tf 0.61

S is spacing of existing 
diaphragms, (maximum 
spacing)

≔S 19.5



weight of Barrier section (20' 
barrier) W=

≔W 7.8

Overturning moment in 
Barrier section Mot

≔Mot =⋅Ft He 1296 ⋅

Restraining moment due to 
W

≔Mrw =⋅W 12 93.6 ⋅

Restraining moment due to 
Fv

≔Mrfv =⋅Fv 12 54 ⋅

skew angle in degrees of
reinforcement from 
considered moment

≔Skew 30

Effective Area of Steel in 
Deck due to S1 & S2 bars 
Top Mat perp to girder lines

≔Ast ⋅⋅0.31
2

―――
brw

5.5
cos ((Skew))

Concrete Strength -
assumed

≔f'c =3000 3

Resisting width of deck (say 
brw=Lt+2xHe+2xtd) ≔brw =++Lt ⋅2 He ⋅2 td 111

=Ast 5.418
2

yield strength of reinforcing
steel (intermediate grade 
circa 1953

≔fy 40

AASHTO LRFD Bridge Design 
Specifications 5.7.2.2

≔β1 0.85

deck thickness td ≔td 7.5

Rectangular behavior with
fs = fy (assuming tension 
controlled failure)

≔fs =fy 40



NA at Ultimate failure c,
per AASHTO LRFD 
5.7.3.1.2-4
assuming Rectangular 
behavior and tension 
controlled failure

≔c =――――――
⋅Ast fs

⎛⎝ ⋅⋅⋅0.85 f'c β1 brw⎞⎠
0.901

by definition of a AASHTO 
LRFD 5.7.3.2.2

≔a =⋅β1 c 0.766

clear cover to top bars ≔ct 1.125

diameter of Reinforcing bars ≔db ―
5

8

ds = depth to centroid of 
tension steel from the 
compressive face by 
definition

≔ds =−−td ct ―
db

2
6.063

Nominal Moment Capacity of
deck at ultimate flexural 
capacity AASHTO LRFD 
5.7.3.2.2-1

≔Mn =⋅⋅Ast fs

⎛
⎜⎝

−ds ―
a

2

⎞
⎟⎠

1230.934 ⋅

Resistance Factor for 
Extreme event limit state

≔ϕEE 1.0

≔Mr =⋅Mn ϕEE 1230.934 ⋅

Additional load on deck due 
to weight of barrier & Self 
Weight of deck (per Barrier)

≔Mdead +⋅W OH ⋅⋅⋅150 ((7.5 )) ―――――
(( +OH 16 ))

2

2
20

=Mdead 312.2 ⋅

≔Mtotal =++Mdead Mot Mrfv 1662.2 ⋅

Moment to be resisted by 
Brace 1 per barrier

≔Mb1 =−Mtotal Mr 431.266 ⋅



Vertical load to be resisted 
at Brace 1 per barrier

≔Vb120f =――
Mb1

OH
17.969

Number of Braces per 
Barrier

≔Nb 2

Vertical load per brace

Angle of Brace from vertical

Axial Compression per brace

≔Vb1 =――
Vb120f

Nb

8.985

≔α 40

≔Pb1 =―――
Vb1

cos ((α))
11.729

Unbraced Length ≔lb1 =3.25 39

≔Ab1 12.25
2

≔fcII =――
Pb1

Ab1

957.445

Using SPF #2 (south) or 
better although we typically 
use the NDS for Wood 
Construction these values 
are taken from AASHTO 
LRFD Chapter 8 for 
consistancy

≔Fco 1.000

≔Eo 1100

≔Ckf =――
2.5

ϕEE

2.5

≔CmFpo 0.73

≔CFFpo 1.15

≔Cλ 1.0

≔Fc =⋅⋅⋅⋅Fco Ckf CmFpo CFFpo Cλ 2.099



Adjust for Unbraced length ≔KcE 0.52

≔FcE =―――――――

⎛
⎝ ⋅⋅KcE Eo ((3.5 ))

2 ⎞
⎠

lb1

2
4.607

≔Bb1 =――
FcE

Fc

2.195

≔c 0.8

≔Cp =−―――
⎛⎝ +1 Bb1⎞⎠

⋅2 c

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾⎛
⎜
⎝

−
⎛
⎜⎝
―――
⎛⎝ +1 Bb1⎞⎠

⋅2 c

⎞
⎟⎠

2

――
Bb1

c

⎞
⎟
⎠

0.882

≔Pn =⋅⋅Fc Cp Ab1 22.667

≔Pr =⋅ϕEE Pn 22.667

Capacity is greater than load 
therefor okay

=Pb1 11.729

Horizontal Component ≔Vhz =―――
Vb1

sin ((α))
13.978

Horizontal component 
resisted by brace B2 or by 
diaphragm at the bottom 
flange and by bolted angle 
at the bottom of the deck

Use Actual Dimension 
Lumber for Brace B2

≔α2 70

≔Pb2 =―――
Vhz

sin ⎛⎝α2⎞⎠
14.875

≔lb2 76

≔Ab2 16
2

≔fcII =――
Pb1

Ab2

733.044



≔Fco 1.000

≔Eo 1100

≔Ckf =――
2.5

ϕEE

2.5

≔CmFpo 0.73

≔CFFpo 1.15

≔Cλ 1.0

≔Fc =⋅⋅⋅⋅Fco Ckf CmFpo CFFpo Cλ 2.099

Adjust for Unbraced length ≔KcE 0.52

≔FcE2 =―――――――

⎛
⎝ ⋅⋅KcE Eo ((4.0 ))

2 ⎞
⎠

lb2

2
1.584

≔Bb2 =――
FcE2

Fc

0.755

≔c 0.8

≔Cp =−―――
⎛⎝ +1 Bb2⎞⎠

⋅2 c

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾⎛
⎜
⎝

−
⎛
⎜⎝
―――
⎛⎝ +1 Bb2⎞⎠

⋅2 c

⎞
⎟⎠

2

――
Bb2

c

⎞
⎟
⎠

0.588

≔Pn =⋅⋅Fc Cp Ab2 19.73

≔Pr =⋅ϕEE Pn 19.73
Capacity is greater than load 
therefor okay =Pb2 14.875



Check Bolt in shear at edge of deck use 35 degree failure plane for side blowout of deck 
concrete per ACI 318 Appendix D

≔Avc =⋅⋅⋅7.5 ((2)) 1.5 ((12 )) 270
2

≔ha =td 7.5

embedment of Wedge bolts ≔hef 4

≔ψedn 1

≔ψc 1

≔ca1 12

≔AVco =⋅4.5 ca1

2
648

2

≔ψedV =ψedn 1

≔ψcV 1.2

≔ψhV =
‾‾‾‾‾‾‾2

―――
⋅1.5 ca1

ha

1.549

≔da 0.625

≔le =⋅2 da 1.25

≔λ 1.0

≔sqrtf'c 54.772 ――
2

≔Vb =⋅⋅⋅
⎛
⎜
⎝

⋅⋅7
⎛
⎜
⎝
―
le

da

⎞
⎟
⎠

0.2

‾‾da

⎞
⎟
⎠

λ sqrtf'c ca1

1.5
14473.532

≔Vcb =⋅⋅⋅⋅――
Avc

AVco

ψedV ψcV ψhV Vb 11211.149

Use (2) 5/8" wedge bolts
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