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PROJECT:BONNER BRIDGE - OREGON INLET NORTH CAROLINA JMJ Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB Jun-06

HIGH LEVEL BENTS

( Bent 129)

HS-20 AXLE LOAD

R129 = 32 + 32 * ( 32.125 / 46.125 ) + 8 * ( 18.125 / 46.125 ) = 57.4 k

R130 = 32 + 32 * ( 47.5 / 61.5 ) + 8 * ( 33.5 / 61.5 ) = 61.1 k

HS-20 WHEEL LOAD

W129 = R129 / 2 = 28.7 k => w/Impact = 28.7 *( 50 / ( 46.125 + 125 ) + 1 ) = 37.1 k

W130 = R130 / 2 = 30.5 k => w/Impact = 30.5 *( 50 / ( 61.5 + 125 ) + 1 ) = 38.7 k

Max. NEGATIVE MOMENT (Cap)

w/ Impact
R1 = 38.7 + 38.7 * ( 2 / 8 ) = 48.4 k

R2 = ( 38.7 + 37.1 ) ( 6 / 8 ) = 56.9 k

R3 = 37.1 + 37.1 * ( 2 / 8 ) = 46.4 k

w/o Impact
R1 = 30.5 + 30.5 * ( 2 / 8 ) = 38.1 k

R2 = ( 30.5 + 28.7 ) ( 6 / 8 ) = 44.4 k

R3 = 28.7 + 28.7 * ( 2 / 8 ) = 35.9 k

LIVE LOAD

H. W. LOCHNER, INC.
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PROJECT:BONNER BRIDGE - OREGON INLET NORTH CAROLINA JMJ Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB Jun-06

HIGH LEVEL BENTS

( Bent 129)

MAX. POSITIVE MOMENT (Cap)

w/ Impact
R1 = 38.7 * ( 4 / 8 ) = 19.4 k

R2 = 19.4 + 38.7 * ( 6 / 8 ) + ( 37.1 * ( 2 / 8 ) = 57.7 k

R3 = 38.7 * ( 2 / 8 )   + 37.1 * ( 6 / 8 ) + 37.1 * ( 4 / 8 ) = 56.0 k

R4 = 37.1 * ( 4 / 8 ) = 18.6 k

w/o Impact
R1 = 30.5 * ( 4 / 8 ) = 15.3 k

R2 = 15.3 + 30.5 * ( 6 / 8 ) + ( 28.7 * ( 2 / 8 ) = 45.3 k

R3 = 30.5 * ( 2 / 8 )   + 28.7 * ( 6 / 8 ) + 28.7 * ( 4 / 8 ) = 43.5 k

R4 = 28.7 * ( 4 / 8 ) = 14.4 k

LIVE LOAD

H. W. LOCHNER, INC.
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PROJECT:BONNER BRIDGE - OREGON INLET NORTH CAROLINA JMJ May-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB Jun-06

H.L.B. #129

Earth Loads
Assume No Earth Loading on Bents or Pile Cap.

Wind Loads (AASHTO 3.15)
Design Wind Speed = 130 MPH (Original Design Speed)

Ratio = ( 130 )2 / ( 100 )2 = 1.69

Wind on Superstructure (AASHTO 3.15.2.1) -->  SPAN 129
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Long. = ( 0.019 k/Ft2 )( 1.69 Ratio ) = 0.032 k/Ft2

Trans. = ( 0.017 k/Ft2 )( 1.69 Ratio ) = 0.029 k/Ft2

Assume Adjacent Bent Takes 1/2 Load
Load Length = 46.125 / 2 = 23.063 Ft.

Long. Force = ( 0.032 k/Ft2 )( 4.104 Ft.)   ( 23.063 Ft. ) = 3.029 k
Trans. Force = ( 0.029 k/Ft2 )( 4.104 Ft.)   ( 23.063 Ft. ) = 2.745 k

Moment Factor = 33.887 / 27.21 = 1.245  

Modify & Apply to Jt. 3 & 4
Long. Wind = ( 3.029 k) *  ( 1.245   ) / 2 = 1.8856 k/Jt
Trans. Wind = ( 2.745 k) *  ( 1.245   ) / 2 = 1.7088 k/Jt

LOADING

H. W. LOCHNER, INC.
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PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA JMJ May-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB Jun-06

H.L.B. #129

Wind on Live Load (AASHTO 3.15.2.1.2) -->  SPAN 129

Assume Wind @ 60o Skew & Apply @ 6' above Deck

Long. = ( 0.038 k/Ft2 )
Trans. = ( 0.034 k/Ft2 )

Long. Force = ( 0.038 k/Ft2 )  *  ( 23.063 Ft.) = 0.876 k
Trans. Force = ( 0.034 k/Ft2 )  *  ( 23.063 Ft.) = 0.784 k

Moment Factor = ( 27.210 Ft. + 6.375 Ft. + 6.000 Ft.  ) / 27.210 Ft. = 1.455

Modify & Apply to Jt. 3 & 4
Long. Wind = ( 0.876 k) *  ( 1.455   ) / 2.000 = 0.638 k/Jt
Trans. Wind = ( 0.784 k) *  ( 1.455   ) / 2.000 = 0.570 k/Jt

Additional Dead Load Due to Voided Slabs

Height = 2.750 Ft.
Length = 38.500 Ft. Weight = ( 2.750  ') *  ( 1.500  ') * ( 0.150 )k/Ft3 = 0.619 k/Ft
Thickness = 1.500 Ft.

Wind on Superstructure (AASHTO 3.15.2.1) -->  SPAN 130

Assume Wind @ 60o Skew
Long. = 0.032 k/Ft2

Trans. = 0.029 k/Ft2

Assume Adjacent Bent Takes 1/2 Load
Load Length = 61.500 / 2 = 30.750 Ft.

Long. Force = ( 0.032 k/Ft2 )( 6.812 Ft.)   ( 30.750 Ft.) = 6.703 k
Trans. Force = ( 0.029 k/Ft2 )( 6.812 Ft.)   ( 30.750 Ft.) = 6.075 k

H. W. LOCHNER, INC.
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PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA JMJ May-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB Jun-06

H.L.B. #129

Moment Factor
MF = ( 32.491 ' / 27.21 ')  = 1.19

Modify & Apply to Jt. 3 & 4
Long. Wind = ( 6.703 k) *  ( 1.190   ) / 2 = 3.988 k/Jt
Trans. Wind = ( 6.075 k) *  ( 1.190   ) / 2 = 3.615 k/Jt

Wind on Live Load (AASHTO 3.15.2.1.2) -->  SPAN 130

Assume Wind @ 60o Skew & Apply @ 6' above Deck
Long. = ( 0.038 k/Ft2 )
Trans. = ( 0.034 k/Ft2 )

Long. Force = ( 0.038 k/Ft2 )  *  ( 30.750 Ft.) = 1.169 k
Trans. Force = ( 0.034 k/Ft2 )  *  ( 30.750 Ft.) = 1.046 k

Moment Factor = ( 27.210 Ft. + 6.354 Ft. + 6.000 Ft.  ) / 27.210 Ft. = 1.454

Modify & Apply to Jt. 3 & 4
Long. Wind = ( 1.169 k) *  ( 1.454   ) / 2.000 = 0.849 k/Jt
Trans. Wind = ( 1.046 k) *  ( 1.454   ) / 2.000 = 0.760 k/Jt

Wind on Superstructure

0.040 k/Ft2 * 1.690 = 0.068 k/Ft2

0.068 k/Ft2 * sin 60.000 = 0.059 k/Ft2

0.068 k/Ft2 * cos 60.000 = 0.034 k/Ft2

Cap
Wz  = 0.059 k/Ft2 * 6.250 Ft. = 0.369 k/Ft on members 1-5
Fx   = 0.034 k/Ft2 [ ( 3.500 * 3.000 )  +  ( 2.750 * 1.500 )]  = 0.497 k at Jt. 6

Columns

Wz  = 0.059 k/Ft2 * 3.000 Ft. = 0.177 k/Ft
Wx  = 0.034 k/Ft2 * 3.097 Ft. = 0.105 k/Ft

Wz  = 0.177 k/Ft
Wx  = 0.034 k/Ft2 * 3.947 Ft. = 0.134 k/Ft

Struts

Wz  = 0.059 k/Ft2 * 5.000 Ft. = 0.295 k/Ft

H. W. LOCHNER, INC.

Wind Pressure = 
Long.  =

Member 8

Trans.  =

Members 6 & 7

Members 9 & 10
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PROJECT:BONNER BRIDGE - OREGON INLET NORTH CAROLINA JMJ May-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB Jun-06

H.L.B. #129

Longitudinal Forces (AASHTO 3.9) -->  SPAN 129

Lane Loading
     2 Lanes, HS20, No Reduction (AASHTO 3.12.1)

LF = [( 0.64 k/Ft  * 23.063 ') + 18 k ]  * 2 Lanes * 0.05 = 3.276 k

Modify & Apply to Jts. 3 & 4
MF = 1.455 from Wind on L.L.
Fz = ( 3.276 k * 1 )  / 2 = 2.383 k/Jt

Longitudinal Forces (AASHTO 3.9) -->  SPAN 130

Lane Loading
     2 Lanes, HS20, No Reduction (AASHTO 3.12.1)

LF = [( 0.64 k/Ft  * 30.750 ') + 18 k ]  * 2 Lanes * 0.05 = 3.768 k

Modify & Apply to Jts. 3 & 4
MF = 1.454 from Wind on L.L.
Fz = ( 3.768 k * 1 )  / 2 = 2.739 k/Jt

Thermal Forces (AASHTO 3.16)

Longitudinal - Structure Free to move at Brgs., No Long. Forces From ∆Τ
Transverse

Assume 45o ∆Τ
Thermal = 0.000006  (AASHTO 8.5.3)
Shrinkage = 0.0002 (AASHTO 8.5.4)

S
T*∆Τ 0 * #

Stream Forces (AASHTO 3.18.1)

Tidal, Stream, & Surge Forces are Beyond the Scope.

Seismic Loading (AASHTO 3.1)

Since Acceleration = 4 % --> SPC = A -->  No Seismic Analysis Required

0.74 use 1.741

H. W. LOCHNER, INC.

Ratio = =
0.0002

=
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