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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB Jun-06
HIGH LEVEL BENTS
LIVELOAD | (Bents 137,142, 160)
HS-20 AXLE LOAD
32k 32k 8k
14" 14 l 33.5'
Y
61.5'
R61.5
Rsi5 = 32 + 32~ ( 475/ 61.5) + 8 ( 33.5/ 615) = 61.1 k
HS-20 WHEEL LOAD
We s = Rgs / 2= 30.5 k
w/Impact = 305 ¥ S0 1) = 38.7 k
pact = ' 615+ 125 = '
Max. NEGATIVE MOMENT
S5 Tk 38. Tk 38. 7k 38.7k
L2 6’ LA &
& =)
o \q 1 1 |\Curb
! 2’ B8’ % g o !
Ry Ro Rs
w/ Impact
R - 387+ 387" ( 2/8 ) = 48.4 k = R
R, - 387* 2 6 /8 ) = 58.1 k
w/o Impact
R, = 30.5 + 305 * 2 /8 ) = 38.1 k = Rs
R, -( 305°* 2 6 /8 ) = 45.8 k
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H. W. LOCHNER, INC.

F.3-3

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

HIGH LEVEL BENTS
| LIVELOAD | (Bents 137,142, 160)
MAX. POSITIVE MOMENT

38. Tk 38,7k 38.7k 38. Tk
4) 4[ 2/ 4/ 2/ 4/ 4/
| 4
8’ 8 g’
R, R R3 R4

w/ Impact

Ri=R, = 387% 478 ) = 19.4 k

Re=R; = 194+ 387 6 /8 ) +( 387*( 2/ 8)= 581k
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H. W. LOCHNER, INC.

F.3-5

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA JIMJ  May-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB Jun-06
H.L.B. #142
|  LOADING |
Earth Loads
Assume No Earth Loading on Bents or Pile Cap.
Wind Loads (AASHTO 3.15)
Design Wind Speed = 130 MPH (Original Design Speed)
Rato=  ( 130 ) /(100 ) = 1.69
Wind on Superstructure (AASHTO 3.15.2.1)
S / F-% s /—C.G.
- =N
& gl
s
B g
[¥a)
f
.,i
. 5
Assume Wind @ 60° Skew
Long. = ( 0.019 k/Ft? )( 1.69 Ratio ) = 0.032 k/Ft?
Trans. = ( 0.017 k/Ft? )( 1.69 Ratio ) = 0.029 k/Ft®
Assume Adjacent Bent Takes 1/2 Load
Load Length = 61.500 * 2 / 2 = 61.500 Ft.
Long. Force = ( 0.032 k/Ft* )( 6.812 Ft.) ( 61.500 Ft.) = 13.406 k
Trans. Force = ( 0.029 k/Ft* )( 6.812 Ft.) ( 61.500 Ft.) = 12.149 k
Moment Factor M = 63.821 / 5854 = 1.090
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H. W. LOCHNER, INC.

F.3-6

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA JIMJ  May-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB Jun-06
HL.B. #142
Modify & Apply to Jt. 2 & 3
Long. Wind = 13.406 k) * 1.090 )/ 2= 7.306 k/Jt
Trans. Wind = 12.149 k) * 1.090 )/ 2= 6.621 k/Jt
Wind on Live Load (AASHTO 3.15.2.1.2)
Assume Wind @ 60° Skew & Apply @ 6' above Deck
Long. = 0.038 k/Ft? )
Trans. = 0.034 k/FE2 )
Long. Force = ( 0.038 k/Ft? ) * (  61.500 Ft.) = 2.337 k
Trans. Force = ( 0.034 k/Ft? ) * (  61.500 Ft.) = 2.091 k
Moment Factor = ( 58.540 Ft. + 6.354 Ft. + 6.000 Ft. ) / 58.540 Ft. =  1.211
Modify & Apply to Jt. 2 & 3
Long. Wind = 2.337 k) * 1211 )/  2.000 = 1.415 k/Jt
Trans. Wind =( 2.091 k) * 1.211 )/  2.000 = 1.266 k/Jt
Wind on Superstructure
Wind Pressure = 0.040 k/Ff?  * 1.690 = 0.068 k/Ft?
Long. = 0.068 kiFt®  * sin 60.000 = 0.059 k/Ft°
Trans. = 0.068 k/Ft?  * cos 60.000 = 0.034 k/Ft?
Cap _
W, = 0.059 k/Ft* = 3.500 Ft. = 0.207 k/Ft
Wx = 0.034 KIF?  * 3.500 Ft. *  3.000 Ft.= 0.357 k/Ft
Columns
Members 4 & 5 '
W, = 0.059 kK/Ft* = 3.000 Ft. = 0.177 k/Ft
Wx = 0.034 KIF2  * 2.948 Ft. = 0.100 k/Ft
Members 7 & 8
W, = 0.177 k/Ft
Wx = 0.034 kIF?  * 4.052 Ft. = 0.138 k/Ft
Members 10 & 11
W, = 0.177 k/Ft
Wx = 0.034 KIF2  * 5.179 Ft. = 0.176 k/Ft
Members 13 & 14 _
W, = 0.177 k/Ft*
Wx = 0.034 k/Ft?  * 5.905 Ft. = 0.201 k/Ft
Appendix F.3 Page 6 of 196



H. W. LOCHNER, INC.

F.3-7

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  May-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB Jun-06
H.L.B. #142
Struts
Members 6 & 9
W, = 0.177 k/Ft
Member 12 '
w, = 0.059 k/Ft* * 5.000 Ft. = 0.295 k/Ft
Longitudinal Forces (AASHTO 3.9)
Lane Loading
2 Lanes, HS20, No Reduction (AASHTO 3.12.1)
LF=[( 0.64 k/Ft * 61.500") + 18 k] * 2 Lanes* 0.05 = 5.736 k
Modify & Apply to Jts. 2 & 3
Mg = 1.211 from Wind on L.L.
Fz = ( 5.736 k * 1.211) / 2 = 3.473 kit
Thermal Forces (AASHTO 3.16)
Longitudinal - Structure Free to move at Brgs., No Long. Forces From AT
Transverse
Assume 45° AT
Thermal = 0.000006 (AASHTO 8.5.3)
Shrinkage = 0.0002 (AASHTO 8.5.4)
. S 0.0002
Ratio = = 5000008~ = 0.741 use 1.741
Stream Forces (AASHTO 3.18.1)
Tidal, Stream, & Surge Forces Beyond Scope
Seismic Loading (AASHTO 3.1)
Since Acceleration = 4 % --> SPC = A --> No Seismic Analysis Required
Appendix F.3 Page 7 of 196
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA
SUBJECT: HIGH LEVEL BENT ANALYSIS

F.3-17

IMJ Jul-06

* HLB 142 MEM. 4 JT. 2 Whes 71(”@
COLUMN LOADS
PMAX
HLB 142 MEMBER 4 JOINT 2
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL 206.42 0.00 57.66 DL 206.42 0.00 57.66
LL 108.30 0.00 38.85 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 9.47 -0.45 83.50
SERVICE 314.72 0.00 96.51 SERVICE 215.89 -0.45 141.16
STRENGTH  503.00 0.00 159.13 STRENGTH  280.66 -0.59 183.51
GROUP 3 GROUP 4
p MY MZ p MY MZ
DL 206.42 0.00 57.66 DL 206.42 0.00 57.66
LL 108.30 0.00 38.85 LL 108.30 0.00 38.85
GROUP 3 437 0.27 38.44 GROUP 4 0.01 0.00 0.71
SERVICE 319.09 0.27 134.95 SERVICE 314.73 0.00 97.22
STRENGTH  414.82 -0.35 175.44 STRENGTH  409.15 0.00 126.39
GROUP 5§ GROUP 6
P MY MZ P MY MZ
DL 206.42 0.00 57.66 DL 206.42 0.00 57.66
LL 0.00 0.00 0.00 LL 108.30 0.00 38.85
GROUP 5 9.48 -0.45 34.21 GROUP 6 438 027 39.15
SERVICE 215.90 0.45 141.87 SERVICE  319.10 -0.27 135.66
STRENGTH  269.88 -0.56 177.34 STRENGTH  398.88 034 169.58
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 psi PHI=  0.70 We= 150 PCF
Ec =W #33*%0cA% = 3320561 PSI Width of Rect. Col. = = 35928 In
Depth of Rect. Col = D= 35376 In
ry=030"D= 10.61 In. Ly= 8583 Fu Ky = 2.0
r;=030*B= 1078 In. L,= 16082 Ft K, = 1.2
Ty = B*D"Y/12 Iyy = 132549 In'*
Ip7= D*B"/12 L, = 136718 In’
KyLyr = 194 < 22 NO SLENDERNESS EFFECT
KL/t = 215 < 22 NO SLENDERNESS EFFECT
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS X .
HLB 142 MEM. 4 JT. 2 Woe 7o
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D KLR My Mpy By P, Pc 3y 8, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 35376 19.4 0.00 0.00  0.000 503 0 1.000 1.000 70 *
MZ 35.928 35376 21.5 159.13 7496 0471 503 0 1.000 1.000 159
GROUP 2
B D KLR M Mpy By Py Pe 8 8, M
in. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35376 19.4 0.59 0.00  0.000 281 0 1.000 1.000 39 *
MZ 35928 35.376 21.5 183.51 7496  0.408 281 0 1.000 1.000 184
GROUP 3
B D  KLR My Mo Bp P P 8y 3, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35376 19.4 0.35 0.00  0.000 415 0 1.000 1.000 57 *
MZ 35928 35.376 21.5 175.44 7496  0.427 415 0 1.000 1.000 175
GROUP 4
B D KL/R My Mp,. Bp Py Pe Sy, & M¢
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35376 194 0.00 0.00  0.000 409 0 1.000 1.000 57 *
MZ 35.928 35376 21.5 126.39 7496 0593 409 0 1.000 1.000 126
GROUP S
B D  KLR My, Mp, By Py Pc 8y 8, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35376 194 0.56 0.00  0.000 270 0 1.000 1.000 37 *
MZ 35.928 35376 21.5 177.34 7496  0.423 270 0 1.000 1.000 177
GROUP 6
B D KL/R My Mp,, Bp Py Pe 8y S Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35376 19.4 0.34 0.00  0.000 399 0 1.000 1.000 55 *
MZ 35928 35376 21.5 169.58 7496  0.442 399 0 1.000 1.000 170

Appendix F.3
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS -,
HLB 142 MEM. 4 JT. 2 Woe 7/,
COLUMN LOADS
PMIN
HLB 142 MEMBER 4 JOINT 2
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL 154.82 0.00 57.66 DL 154.82 0.00 57.66
LL 47.52 0.00 96.94 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 9.47 -0.45 83.50
SERVICE 202.34 0.00  154.60 SERVICE 164.29 045 14116
STRENGTH  304.22 0.00  284.99 STRENGTH  213.57 -0.59 18351
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL 154.82 0.00 57.66 DL 154.82 0.00 57.66
LL 47.52 0.00 96.94 LL 47.52 0.00 96.94
GROUP 3 437 -0.27 38.44 GROUP 4 0.01 0.00 0.71
SERVICE 206.71 027  193.04 SERVICE 202.35 0.00 15531
STRENGTH  268.72 035 250.95 STRENGTH  263.05 0.00  201.90
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL 154.82 0.00 57.66 DL 154.82 0.00 57.66
LL 0.00 0.00 0.00 LL 47.52 0.00 96.94
GROUP 5 9.48 -0.45 84.21 GROUP 6 438 -0.27 39.15
SERVICE 164.30 045  141.87 SERVICE  206.72 2027 193.75
STRENGTH  205.37 -0.56  177.34 STRENGTH  258.39 034 242.19
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 psi PHI=  0.70 We= 150  PCF
Ec =W #33%0cA% = 3320561 PSI Width of Rect. Col. = B= 35928 In.
Depth ot Rect. Col = D= 135376 In
ry=030*D= 10.61 In. Ly= 8583 Ft Ky= 2.0
1;,=030"B= 1078 In. L,= 16.083 Ft K, = 12
IYY = B*DA3/12 Iy\' = 132549 In4
I,y D*B~Y/12 Iz = 136718 In’
KyLyr = 194 < 22 NO SLENDERNESS EFFECT
KL,/r = 215 < 22 NO SLENDERNESS EFFECT
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS
HLB 142 MEM. 4 JT. 2 Wk 7
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D KLR My Mo, B, P, Pc S S, Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 35376 194 0.00 0.00 0.000 304 0 1.000 1.000 42 *
MZ 35928 35376 21.5 284.99 7496  0.263 304 0 1.000 1.000 285
GROUP 2
B D KL/R My Mp,, Bp Py Pc Sy, O, Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35376 194 0.59 0.00  0.000 214 0 1.000 1.000 30 *
MZ 35928 35376 21.5 183.51 74.96  0.408 214 0 1.000 1.000 184
GROUP 3
B D KLR My Mp, B, P, Pe S 8, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35376 194 0.35 0.00  0.000 269 0 1.000 1.000 7 *
MZ 35928 35376 21.5 250.95 7496 0.299 269 0 1.000 1.000 251
GROUP 4
B D KL/R My Mg, Bp Py Pc Sy S, M
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35.376 19.4 0.00 0.00  0.000 263 0 1.000 1.000 36 *
MZ 35928 35376 21.5 201.90 7496 0.371 263 0 1.000 1.000 202
GROUP 5
B D KL/R My MpL Bp Py Pe Sy S Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35.376 194 0.56 0.00  0.000 205 0 1.000 1.000 28 *
MZ 35928 35376 21.5 177.34 7496  0.423 205 0 1.000 1.000 177
GROUP 6
B D  KLR My Mo Bp Py P 3y 3, Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 35376 19.4 0.34 0.00  0.000 258 0 1.000 1.000 36 *
Mz 35928 35376 21.5 242.19 7496  0.310 258 0 1.000 1.000 242
* MINIMUM MOMENT CONTROLS
Appendix F.3 Page 20 of 196
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H. W. LOCHNER, INC.

F.3-21

Appendix F.3

~ PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMI Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS
' HLB 142 MEM.4JT.5 e
COLUMN LOADS
PMAX
HLB 142 MEMBER 4 JOINT 5
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL -230.02 0.00 24.36 DL -230.02 0.00 2436
LL -108.30 0.00 15.39 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 958  -210.39 3.50
SERVICE -338.32 0.00 39.75 SERVICE 239.60  -210.39 67.86
STRENGTH  -533.68 0.00 65.01 STRENGTH -31148  -273.51 88.22
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL -230.02 0.00 24.36 DL -230.02 0.00 24.36
LL -108.30 0.00 15.39 LL -108.30 0.00 15.39
GROUP 3 440 -150.31 20.60 GROUP 4 -0.01 0.00 3.29
SERVICE 34272 -150.31 60.35 SERVICE -338.33 0.00 43.04
STRENGTH  -445.54  -195.40 78.46 STRENGTH  -439.83 0.00 55.95
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL -230.02 0.00 2436 DL -230.02 0.00 24.36
LL 0.00 0.00 0.00 LL -108.30 0.00 15.39
GROUP 5 959 -210.39 46.79 GROUP 6 442 -15031 23.89
SERVICE 2239.61  -210.39 71.15 SERVICE  -342.74  -150.31 63.64
STRENGTH  -299.51  -262.99 88.94 STRENGTH  -428.43  -187.89 79.55
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 psi PHI=  0.70 We= 150  PCF
Ec =W #33%c2% = 3320561 PSI Width of Rect. Col. = B= 35928 In
Depth of Rect. Col = D= 35376 In
ry=030*D= 1061 In. Ly= 8583 Ft Ky = 2.0
r;=030*B= 1078 In. L,= 16083 Ft K,= 1.2
Tyy = B*D"Y/12 Iyy = 132549 In*
I, = D*BA/12 Iz = 136718 In’
KyLyr = 194 < 22 NO SLENDERNESS EFFECT
K/t = 215 < 22 NO SLENDERNESS EFFECT
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H. W. LOCHNER, INC.

F.3-22

PROIJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS ;
HLB 142 MEM. 4 JT. 5 W
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D  KLR My Mo Bp P, Pe 8y 8, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35376 19.4 0.00 0.00  0.000 534 0 1.000 1.000 74
MZ 35.928 35376 21.5 65.01 31.67  0.487 534 0 1.000 1.000 75
GROUP 2
B D KL/R My Mp, Bp Py Pe Sy, S, Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35376 194 273.51 0.00  0.000 311 0 1.000 1.000 274
MZ 35.928 35376 21.5 88.22 31.67  0.359 311 0 1.000 1.000 88
GROUP 3
B D KLR My Mo Bp Py Pc S 3, Mec
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35376 194 195.40 0.00  0.000 446 0 1.000 1.000 195
MZ 35928 35.376 215 78.46 31.67  0.404 446 0 1.000 1.000 78
GROUP 4
B D KL/R My Mpy. Bp Py Pe Oy 3, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35.376 194 0.00 0.00  0.000 440 0 1.000 1.000 61 *
MZ 35928 35376 21.5 55.95 31.67  0.566 440 0 1.000 1.000 61 *
GROUP S
B D KL/R My MpL Bp Py Pe Sy s Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 35376 19.4 262.99 0.00  0.000 300 0 1.000 1.000 263
MZ 35928 35376 21.5 88.94 31.67  0.356 300 0 1.000 1.000 89
GROUP 6
B D KL/R My Mpr, Bp Py Pc Sy, O, Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35376 19.4 187.89 0.00  0.000 428 0 1.000 1.000 188
MZ 35928 35376 21.5 79.55 31.67  0.398 428 0 1.000 1.000 80
* MINIMUM MOMENT CONTROLS
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA

IMJ Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS
'HLB 142 MEM. 4 JT. 5 Yo 7/9
COLUMN LOADS
PMIN
HLB 142 MEMBER 4 JOINT 5
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL -172.52 0.00 24.36 DL -172.52 0.00 24.36
LL -47.52 0.00 25.51 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 -9.58 21039 43.50
SERVICE -220.04 0.00 49.87 SERVICE -182.10  -210.39 67.86
STRENGTH = -327.23 0.00 86.94 STRENGTH  -236.72  -273.51 88.22
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL -172.52 0.00 24.36 DL -172.52 0.00 24.36
LL 47.52 0.00 25.51 LL -47.52 0.00 25.51
GROUP3 440  -150.31 20.60 GROUP 4 -0.01 0.00 3.29
SERVICE 22444 -150.31 70.47 SERVICE -220.05 0.00 53.16
STRENGTH  -291.77  -195.40 91.61 STRENGTH ~ -286.06 0.00 69.11
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL -172.52 0.00 24.36 DL -172.52 0.00 24.36
LL 0.00 0.00 0.00 LL -47.52 0.00 25.51
GROUP 5 959 -210.39 46.79 GROUP 6 442 -150.31 23.89
SERVICE -182.11  -210.39 71.15 SERVICE = -224.46  -150.31 73.76
STRENGTH  -227.63  -262.99 88.94 STRENGTH  -280.57  -187.89 92.20
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 psi PHI=  0.70 Wce= 150  PCF
Ec = WA #33%cA% = 3320561 PSI Width of Rect. Col. = B= 35928 In.
Depth of Rect. Col= D= 135376 In.
ry=030¥D= 10.61 In, 8.583  Ft. Ky= 2.0
r,;=030*B= 1078 In. L,= 16083 Ft. K, = 1.2
Tyy = B*DA*/12 Iyy = 132549 In’
I, = D*BA/12 I, = 136718 In’
KyLyr = 194 < 22 NO SLENDERNESS EFFECT
KLjr = 215 < 22 NO SLENDERNESS EFFECT

Appendix F.3
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS ,
HLB 142 MEM. 4JT. 5 Wk 7{oe
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D KL/R My MpL Bp Py Pc Sy o Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 35.376 194 0.00 0.00  0.000 327 0 1.000 1.000 45 *
MZ 35928 35376 21.5 86.94 31.67  0.364 327 0 1.000 1.000 87
GROUP 2
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35376 19.4 273.51 0.00  0.000 237 0 1.000 1.000 274
MZ 35928 35376 215 88.22 31.67 0359 237 0 1.000 1.000 88
GROUP 3
B D KL/R My Mpy Bp Py Pc &, S, Me
In. in. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35376 194 195.40 0.00  0.000 292 0 1.000 1.000 195
MZ 35928 35376 215 91.61 31.67 0346 292 0 1.000 1.000 92
GROUP 4
B D KL/R ML- MDL BD PU PC 8b 68 MC
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 35.376 19.4 0.00 0.00  0.000 286 0 1.000 1.000 40 *
MZ 35928 35376 21.5 69.11 31.67  0.458 286 0 1.000 1.000 69
GROUP 5
B D KL/R My Mpr Bp Py Pe Sy N Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35376 194 262.99 0.00  0.000 228 0 1.000 1.000 263
MZ 35928 35376 21.5 88.94 31.67  0.356 228 0 1.000 1.000 89
GROUP 6
B D KL/R My Mpy Bp Py Pe Sy S, Mc
In. In. Ft.Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35376 19.4 187.89 0.00  0.000 281 0 1.000 1.000 188
MZ 35928 35376 21.5 92.20 31.67 0.343 281 0 1.000 1.000 92
* MINIMUM MOMENT CONTROLS
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07/20/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page 1
12:33:41 Licensed to: Licensee name not yet specified. maprLak.3-25

0000000 00000 00000 00000 00000 00
00 00 00 00 00 00 OO0 o0 00 00 00
00 00 00 00 00 00 00 00 00 00 00

00 00 00 00 00 00 0]0) 00 0O
00 00 00 0000000 00 00 00 00
0000000 o]} 00 00 00 0O o0 00 00 00
00 00 00 0O 00 00 00 00 00 0O
00 00000 00 00 00000 00000 00000 (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
PCACOL (tm) computer program. Furthermore, PCA neither makes any warranty
expressed nor implied with respect to the correctness of the output
prepared by the PCACOL(tm) program. Although PCA has endeavored to
produce PCACOL(tm) error free, the program is not and can't be certified
infallible. The final and only responsibility for analysis, design and
engineering documents is the licensees. Accordingly, PCA disclaims all
responsibility in contract, negligence or other tort for any analysis,
design or engineering documents prepared in connection with the use of
the PCACOL (tm) program.

%.
~ penr!
BT
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07/20/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
12:33:41 Licensed to: Licensee name not yet specified.

General Information:

Page 2
M4 pLAN.3-26

File Name: S:\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB142\PCACOL~1\M4PLAN.COL

Project: BONNER BRIDGE - OREGON INLET
Column: HLB #142 Engineer: JMJ
Code: ACI 318-95 Units: English
Run Option: Investigation Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural
Material Properties:
f'e = 3 ksi fy = 40 ksi
Ec = 3122.02 ksi Es = 29000 ksi
fc = 2.55 ksi Rupture strain = Infinity
Ultimate strain = 0.003 in/in
Betal = 0.85
Section:
Rectangular: Width = 36 in Depth = 35.4 in
Gross section area, Ag = 1274.4 in™2
Ix = 133086 in™4 Iy = 137635 in*4
Xo = 0 in Yo = 0 in
Reinforcement:
Rebar Database: User-defined
Size Diam (in) Area (in”"2) Size Diam (in) Area (in™2) Size Diam (in) Area (in”2)
# 1 0.00 0.00 # 3 0.38 0.11 # 4 0.50 0.20
# 5 0.63 0.31 # 6 0.75 0.44 # 7 0.88 0.60
# 8 1.00 0.79 # 9 1.13 1.00 # 10 1.27 1.27
# 11 1.41 1.56 # 14 1.69 2.25 # 18 2.26 4.00
Confinement: Tied; #1 ties with #9 bars, #1 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

Layout: Rectangular
Pattern: Equal Bar Spacing
Total steel area, As = 28.08 in”2 at 2.20%
18 #11 Cover 5 in

Factored Loads and Moments with Corresponding Capacities:

Pu Mux Muy fMnx

No kip k-ft k-ft k-ft
1 503.0 70.0 159.0 475.4
2 281.0 39.0 184.0 243 .4
3 415.0 57.0 175.0 356.5
4 409.0 57.0 126.0 468.3
5 270.0 37.0 177.0 239.7
6 399.0 55.0 170.0 352.7
7 304.0 42.0 285.0 171.1
8 214.0 30.0 184.0 191.0
9 269.0 37.0 251.0 172.0
10 263.0 36.0 202.0 206.3
11 205.0 28.0 177.0 183.8
12 258.0 36.0 242.0 173.6
13 534.0 74.0 75.0 811.7
14 311.0 274.0 88.0 1107.9
15 446.0 195.0 78.0 1083.3

Appendix F.3

(Cover to longitudinal reinforcement)

(see user's manual for notation)

fMny

k-ft fMn/Mu
1075.5 6.768
1150.4 6.252
1093.2 6.248
1031.9 8.194
1152.1 6.508
1086.7 6.394
1168.0 4.098
1161.1 6.312
1168.8 4.656
1160.5 5.744
1161.8 6.564
1168.2 4.827
823.3 10.973
354.1 4.041
433.3 5.556

Page 26 of 196




07/20/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page 3
12:33:41 Licensed to: Licensee name not yet specified. mapLak.3-27

16 440.0 61.0 61.0 794 .6 795.6 13.035

17 300.0 263.0 89.0 1102.4 371.8 4.190

18 428.0 188.0 80.0 1062.3 453.3 5.653

19 327.0 45.0 87.0 524.0 1011.2 11.627

20 237.0 274.0 88.0 1110.6 355.1 4.052

21 292.0 195.0 92.0 1041.1 492.3 5.341

22 286.0 40.0 69.0 573.5 990.0 14.345

23 228.0 263.0 89.0 1103.1 374.7 4.196

24 281.0 188.0 92.0 1034.9 506.8 5.506

**% Program completed as requested! ***
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36 X 35.4 in

Code: ACI 318-95
Units: English

Run axis: Biaxial

Run option: Investigation

Slenderness: Not considered

.umn type: Structural
Bars: User-defined
Date: 07/20/06

Time: 12:33:45

2000 +

My (k-ft)

Mx (k-ft)

P = 0 kip

-2000 -

2000

PCACOL V3.00 (PCA 1999) - Licensed to: Licensee name not yet specified.

File: S\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB142\PCACOL~1\M4PLAN.COL

Project: BONNER BRIDGE - OREGON INLET

Column: HLB #142

f'c = 3 ksi

Ec = 3122 ksi

fc = 2.55 ksi
_u=0.003in/in

Betal =0.85

Confmem%r&:) él;{gg( F3

fy =40 ksi
Es = 29000 ksi

e_rup = Infinity

Engineer: JMJ
Ag =1274.4 in"2
As =28.08 in"2
Xo =0.00in

Yo =0.00in

Clear spacing = 3.51 in

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

18 #11 bars
Rho =2.20%

Ix = 133086 in*4
ly = 137635 in"4

Clear cover =5.00 in
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07/25/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page
13:46:20 Licensed to: Licensee name not yet specified. M4ACT

3-29

s V00

Lonis Yob
0000000 00000 00000 00000 00000 OO
00 00 00 OO0 00 00 00 00 00 00 OO
00 00 00 00 00 00 00 00 00 00 OO

00 00 00 00) 00 0O 00 00 OO0
00 00 0O 0000000 00 00 00 00
0000000 (0]0) 00 00 00 00 00 00 00 ©00
00 0]0) 00 00 00 00 00 00 00 00
00 00000 00 00 00000 00000 00000  (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
PCACOL (tm) computer program. Furthermore, PCA neither makes any warranty
expressed nor implied with respect to the correctness of the output
prepared by the PCACOL(tm) program. Although PCA has endeavored to
produce PCACOL(tm) error free, the program is not and can't be certified
infallible. The final and only responsibility for analysis, design and
engineering documents is the licensees. Accordingly, PCA disclaims all
responsibility in contract, negligence or other tort for any analysis,
design or engineering documents prepared in connection with the use of
the PCACOL (tm) program.

fﬁozz coydl oSS

S, - 1o
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07/25/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -

Page <?F
13:46:20 Licensed to: Licensee name not yet specified. M4 A T3'30

General Information:

File Name: S:\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB142\PCACOL~1\M4ACT.COL
Project: BONNER BRIDGE - OREGON INLET

Column: ‘ HLB #142 Engineer: JMJ

Code: ACI 318-95 Units: English

Run Option: Investigation Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural

Material Properties:

fr'e = 4.4 ksi fy = 40 ksi
Ec = 3780.96 ksi Es = 29000 ksi
fec = 3.74 ksi Rupture strain = Infinity
Ultimate strain = 0.003 in/in
Betal = 0.83
Section:
Rectangular: Width = 31 in Depth = 30.4 in
Gross section area, Ag = 942.4 in™2
Ix = 72577.4 in™4 Iy = 75470.5 in™4
Xo = 0 in Yo = 0 in
Reinforcement:
Rebar Database: User-defined
Size Diam (in) Area (in™2) Size Diam (in) Area (in”2) Size Diam (in) Area (in*2)
# 1 0.00 0.00 # 3 0.38 0.11 # 4 0.50 0.20
# 5 0.63 0.31 # 6 0.75 0.44 # 7 0.88 0.60
# 8 1.00 0.79 # 9 1.13 1.00 # 10 1.27 1.27
# 11 1.41 1.56 # 14 1.69 2.25 # 18 2.26 4.00

Confinement: Tied; #1 ties with #9 bars, #1 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

Layout: Rectangular

Pattern: Equal Bar Spacing (Cover to longitudinal reinforcement)
Total steel area, As = 28.08 in"2 at 2.98%

18 #11 Cover = 2.5 in

Factored Loads and Moments with Corresponding Capacities: (see user's manual for notation)

Pu Mux Muy fMnx fMny
No. kip k-ft k-ft k-ft k-ft fMn/Mu
1 503.0 70.0 159.0 450.1 1017.5 6.404
2 281.0 39.0 184.0 231.5 1092.5 5.937
3 415.0 57.0 175.0 336.7 1034.7 5.912
4 409.0 57.0 126.0 445.5 980.8 7.789
5 270.0 37.0 177.0 228.4 1092.5 6.172
6 399.0 55.0 170.0 336.8 1039.9 6.118
7 304.0 42.0 285.0 164.0 1110.5 3.897
8 214.0 30.0 184.0 179.4 1098.6 5.971
9 269.0 37.0 251.0 164.2 1108.6 4.417
10 263.0 36.0 202.0 196.4 1100.3 5.447
11 205.0 28.0 177.0 172.3 1099.0 6.207
12 258.0 36.0 242.0 165.5 1107.4 4.576
13 534.0 74.0 75.0 770.4 782.2 10.420
14 311.0 274.0 88.0 1056.5 339.7 3.856
15 446.0 195.0 78.0 1020.7 408.9 5.236
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07/25/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
Licensee name not yet specified.

13:46:20 Licensed to:

16
17
18
19
20
21
22
23
24

**% Program completed as requested!

440.
300.
428.
327.
1 237.
292.
286.
228.
281.

Appendix F.3

[eNeNeNeoNoNeoNeoNeNe)

61.
263.
188.

45.
274.
195.

40.
263.
188.

[eNeoNeolNolNeoNoNoNoNol

61.
89.
80.
87.
88.
92.
69.
89.
92.

OO O O0OO0OOO0OO0OOo

* %k

752.
1050.
1001.

501.
1054.

997.

547.
1048.

989.

NWooh o WoWw

752.
355.
426.
972.
337.
469.
947.
353.
483.

ANO OGO OWO O W

P
398 andk3-31

.337
.995
.328
.165
.849
.114
.724
.984
.263
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31 x 30.4 in

Code: ACI 318-95
Units: English
Run axis: Biaxial

Run option: Investigation

Slenderness: Not considered

—vlumn type: Structural
Bars: User-defined
Date: 07/25/06

Time: 13:46:23

2000 -

L
(f>

My (k-ft)

Mx (k-ft)

P =0kip

-2000 -

2000

PCACOL V3.00 (PCA 1999) - Licensed to: Licensee name not yet specified.

File: SADGN-ST\NORTHC~1\BONNER~T\ANALYSIS\PIERS\HLB142\PCACOL~1\M4ACT.COL

Project: BONNER BRIDGE - OREGON INLET

Column: HLB #142
fic = 4.4 ksi

Ec = 3781 ksi

fc = 3.74 ksi
e_u=0.003 in/in
Beta1 =0.83
ConfinerftgRentiad’-3

fy =40 ksi
Es = 29000 ksi

e_rup = Infinity

Engineer: JMJ
Ag =942.4in"2
As =28.08 in"2
Xo =0.00in
Yo =0.00in

Clear spacing = 3.51 in

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

18 #11 bars

Rho =2.98%

Ix =72577.4 in"4
ly = 75470.5 in*4

Clear cover = 2.50 in
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H. W. LOCHNER, INC.

F.3-33

Appendix F.3

“ PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA MJ Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS h "y
HLB 142 MEM. 5 JT. 3 whke 706
COLUMN LOADS
PMAX
HLB 142 MEMBER 5 JOINT 3
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL 206.41 0.00 57.66 DL 206.41 0.00 57.66
LL 108.30 0.00 38.85 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 9.47 0.46 -83.52
SERVICE 314.71 0.00 96.51 SERVICE 196.94 0.46 -25.86
STRENGTH  502.98 0.00  159.13 STRENGTH  256.02 0.60 -33.62
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL 206.41 0.00 57.66 DL 206.41 0.00 57.66
LL 108.30 0.00 38.85 LL 108.30 0.00 38.85
GROUP 3 437 0.28 -38.45 GROUP 4 0.01 0.00 0.71
SERVICE 310.34 0.28 58.06 SERVICE 314.72 0.00 97.22
STRENGTH  403.44 0.36 75.48 STRENGTH  409.14 0.00  126.39
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL 206.41 0.00 57.66 DL 206.41 0.00 57.66
LL 0.00 0.00 0.00 LL 108.30 0.00 38.85
GROUP 5 -9.45 0.46 -82.81 GROUP 6 -4.36 0.28 -37.74
SERVICE 196.96 0.46 -25.15 SERVICE  310.35 0.28 58.77
STRENGTH  246.20 0.58 -31.44 STRENGTH  387.94 0.35 73.46
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 psi PHI=  0.70 We= 150 PCF
Ec =W #33%0c7% = 3320561 PSI Width of Rect. Col. = B= 35928 In
Depth of Rect. Col = D= 35376 In
ry=030*D=10.61 In. Ly= 8583 Ft. Ky = 2.0
r;=030*B= 1078 In. L,= 16.083 Ft. K, = 1.2
Tyy = B*D"/12 Tyy = 132549 In'
I, = D*B"/12 L= 136718 In’
KyLyr = 194 < 22 NO SLENDERNESS EFFECT
KL/t = 215 < 22 NO SLENDERNESS EFFECT
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS
HLB 142 MEM. 5 JT. 3 Wit
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D KL/R My MpL Bp Py Pe oy S, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35376 19.4 0.00 0.00  0.000 503 0 1.000 1.000 70 *
MZ 35928 35376 21.5 159.13 7496 0471 503 0 1.000 1.000 159
GROUP 2
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35376 194 0.60 0.00  0.000 256 0 1.000 1.000 35 *
MZ 35928 35376 21.5 33.62 7496  2.230 256 0 1.000 1.000 36 *
GROUP 3
B D KL/R My Mpp By Py Pc Sy, O Mc¢
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35.376 194 0.36 0.00  0.000 403 0 1.000 1.000 56 *
MZ 35928 35376 21.5 75.48 7496 0993 403 0 1.000 1.000 75
GROUP 4
B D KL/R MU MDL BD P U PC Bb 65 MC
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 35.376 194 0.00 0.00  0.000 409 0 1.000 1.000 57 *
MZ 35928 35.376 21.5 126.39 7496  0.593 409 0 1.000 1.000 126
GROUP 5
B D KL/R My MpL Bp Py Pc 3y 3, Mec
In. In. Ft.Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 35376 19.4 0.58 0.00  0.000 246 0 1.000 1.000 34
MZ 35928 35376 21.5 31.44 7496  2.384 246 0 1.000 1.000 34
GROUP 6
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35376 19.4 0.35 0.00  0.000 388 0 1.000 1.000 54 *
MZ 35928 35376 21.5 73.46 74.96 1.020 388 0 1.000 1.000 73
* MINIMUM MOMENT CONTROLS
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F.3-35
H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS )
'HLB 142 MEM. 5 JT. 3 Woe  7/96
COLUMN LOADS
PMIN
HLB 142 MEMBER 5 JOINT 3
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL 154.81 0.00 57.66 DL 154.81 0.00 57.66
LL 17.52 0.00 96.94 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 9.47 0.46 -83.52
SERVICE 202.33 0.00  154.60 SERVICE 145.34 0.46 -25.86
STRENGTH  304.21 0.00  284.99 STRENGTH  188.94 0.60 -33.62
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL 154.81 0.00 57.66 DL 154.81 0.00 57.66
LL 47.52 0.00 96.94 LL 47.52 0.00 96.94
GROUP 3 437 0.28 -38.45 GROUP 4 0.01 0.00 0.71
SERVICE 197.96 028 11615 SERVICE 202.34 0.00  155.31
STRENGTH  257.34 036  151.00 STRENGTH  263.04 0.00  201.90
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL 154.81 0.00 57.66 DL 154.81 0.00 57.66
LL 0.00 0.00 0.00 LL 47.52 0.00 96.94
GROUP 5 -9.45 0.46 -82.81 GROUP 6 -436 0.28 -37.74
SERVICE 145.36 0.46 25.15 SERVICE  197.97 028  116.86
STRENGTH  181.70 0.58 -31.44 STRENGTH  247.46 035  146.08
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 psi PHI=  0.70 We= 150  PCF
Ec =W #33%c7% = 3320561 PSI Width of Rect. Col. = B= 35928 In.
Depth of Rect. Col = D= 35376 In
ry=030*D= 1061 In. Ly= 8583 Ft Ky = 2.0
;=030*B= 1078 In. L,= 16083 Ft. K, = 1.2
Tyy = B*D"Y/12 Tyy = 132549 In*
T, = D*B"/12 Iz = 136718 In’
KyLyr = 194 < 22 NO SLENDERNESS EFFECT
KL/t = 215 < 22 NO SLENDERNESS EFFECT

Appendix F.3
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS
HLB 142 MEM. 5 JT. 3 Wee
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D KL/R My MpL Bp Py Pc Oy o Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 35376 194 0.00 0.00  0.000 304 0 1.000 1.000 42 *
MZ 35.928 35376 21.5 284.99 7496  0.263 304 0 1.000 1.000 285
GROUP 2
B D KL/R My Mp;. Bp Py Pe Sy S M¢
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35376 194 0.60 0.00  0.000 189 0 1.000 1.000 26 *
MZ 35928 35376 215 33.62 7496  2.230 189 0 1.000 1.000 34
GROUP 3
B D KL/R My Mpp Bp Py Pc Sy O, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 35376 19.4 0.36 0.00  0.000 257 0 1.000 1.000 36 *
MZ 35928 35376 21.5 151.00 7496  0.496 257 0 1.000 1.000 151
GROUP 4
B D KL/R MU MDL BD PU PC 61’) 83 MC
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35376 194 0.00 0.00  0.000 263 0 1.000 1.000 36 *
MZ 35.928 35376 215 201.90 74.96  0.371 263 0 1.000 1.000 202
GROUP 5
B D KL/R My MbpL Bp Py Pe Sy O, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 35376 19.4 0.58 0.00  0.000 182 0 1.000 1.000 25 *
MZ 35928 35376 21.5 31.44 7496  2.384 182 0 1.000 1.000 31
GROUP 6
B D KL/R My Mp,. Bp Py Pc 5y, S Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35376 19.4 0.35 0.00  0.000 247 0 1.000 1.000 34 *
MZ 35928 35376 21.5 146.08 7496  0.513 247 0 1.000 1.000 146
* MINIMUM MOMENT CONTROLS
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H. W. LOCHNER, INC.

F.3-37

Appendix F.3

~ PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMI Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS
HLB 142 MEM. 5 JT. 6 Wee 7700
COLUMN LOADS
PMAX
HLB 142 MEMBER 5 JOINT 6
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL 2230.02 0.00 24.36 DL -230.02 0.00 2436
LL -108.30 0.00 15.39 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 9.58 210.37 43.52
SERVICE 338.32 0.00 39.75 SERVICE -220.44 210.37 -19.16
STRENGTH  -533.68 0.00 65.01 STRENGTH  -286.57 273.48 2491
GROUP 3 GROUP 4
P MY MZ p MY MZ
DL -230.02 0.00 24.36 DL -230.02 0.00 24.36
LL -108.30 0.00 15.39 LL -108.30 0.00 15.39
GROUP 3 4.40 150.30 20.61 GROUP 4 -0.01 0.00 3.29
SERVICE 333.92 150.30 19.14 SERVICE -338.33 0.00 43.04
STRENGTH  -434.10 195.39 24.88 STRENGTH  -439.83 0.00 55.95
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL -230.02 0.00 24.36 DL -230.02 0.00 24.36
LL 0.00 0.00 0.00 LL -108.30 0.00 15.39
GROUP 5 9.56 210.37 40.22 GROUP 6 4.39 150.30 -17.31
SERVICE 22046 21037 -15.86 SERVICE  -333.93 150.30 22.44
STRENGTH  -275.58 262.96 -19.83 STRENGTH  -417.41 187.88 28.05
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fe= 3000 psi PHI=  0.70 We= 150  PCF
Ec= WP #3350 = 3320561 PSI Width of Rect. Col. = B= 35928 In
Depth of Rect. Col = D= 35376 In
ry=030*D= 10.61 In. Ly= 8583 Ft Ky = 2.0
r;,=030*B=10.78 In. L,= 16083 Ft K, = 1.2
Iy = B*D"Y/12 Tyy = 132549 In*
IZZ = D*BA?’/’]Z IZZ = 136718 In5
KyLy/r 194 < 22 NO SLENDERNESS EFFECT
KL/t = 215 < 22 NO SLENDERNESS EFFECT
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA
SUBJECT: HIGH LEVEL BENT ANALYSIS
HLB 142 MEM. 5JT. 6
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D  KLR My Mp, B, P, Pe 3y 3, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 35376 19.4 0.00 0.00  0.000 534 0 1.000 1.000 74 *
MZ 35928 35376 21.5 65.01 31.67  0.487 534 0 1.000 1.000 75 *
GROUP2
B D KL/R My Mp. Bp Py Pc S, S, M¢
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35376 194 273.48 0.00  0.000 287 0 1.000 1.000 273
MZ 35928 35376 21.5 24.91 31.67 1.271 287 0 1.000 1.000 40 *
GROUP 3
B D KL/R My Mpp By Py Pc 8y, O Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35.376 19.4 195.39 0.00  0.000 434 0 1.000 1.000 195
MZ 35928 35376 21.5 24.88 31.67 1.273 434 0 1.000 1.000 61 *
GROUP 4
B D KL/R MU MDL BD PU PC 6b 65 M(‘
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35376 194 0.00 0.00  0.000 440 0 1.000 1.000 61
Mz 35928 35376 21.5 55.95 31.67  0.566 440 0 1.000 1.000 61
GROUP 5
B D KL/R My Mpr Bp Pu Pc Sy N Mc¢
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 35376 19.4 262.96 0.00  0.000 276 0 1.000 1.000 263
MZ 35928 35376 215 19.83 31.67 1.597 276 0 1.000 1.000 39 *
GROUP 6
B D KL/R My Mp.. Bp Py Pe Sy, S, Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35376 194 187.88 0.00  0.000 417 0 1.000 1.000 188
MZ 35928 35376 215 28.05 31.67 1.129 417 0 1.000 1.000 58 *
* MINIMUM MOMENT CONTROLS
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H. W. LOCHNER, INC.

F.3-39

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS :
'HLB 142 MEM. 5 JT. 6 B
COLUMN LOADS
PMIN
HLB 142 MEMBER 5 JOINT 6
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL -172.52 0.00 2436 DL -172.52 0.00 24.36
LL -47.52 0.00 25.51 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 958 21037 -43.52
SERVICE -220.04 0.00 49.87 SERVICE -162.94 21037 -19.16
STRENGTH  -327.23 0.00 86.94 STRENGTH -211.82  273.48 -24.91
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL -172.52 0.00 2436 DL -172.52 0.00 24.36
LL -47.52 0.00 2551 LL 4752 0.00 25.51
GROUP 3 440  150.30 -20.61 GROUP 4 -0.01 0.00 3.29
SERVICE 215.64  150.30 29.26 SERVICE -220.05 0.00 53.16
STRENGTH -280.33  195.39 38.04 STRENGTH  -286.06 0.00 69.11
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL -172.52 0.00 2436 DL -172.52 0.00 2436
LL 0.00 0.00 0.00 LL -47.52 0.00 25.51
GROUP 5 956 21037 -40.22 GROUP 6 439 15030 -17.31
SERVICE -162.96  210.37 -15.86 SERVICE -215.65  150.30 32.56
STRENGTH -203.69  262.96 -19.83 STRENGTH  -269.56  187.88 40.70
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 psi PHI=  0.70 We= 150  PCF
Ec =W #33%0cA% = 3320561 PSI Width of Rect. Col. = B= 35928 In.
Depth of Rect. Col = D= 135376 In.
ry=030*D= 10.61 In. Ly= 8583 Ft Ky = 2.0
r;=030*B= 1078 In. L,= 16083 Ft. K, = 1.2
Iyy = B*D"’/12 Tyy = 132549 In’
Ipz= D*B~/12 I = 136718 In’
KyLyr = 194 < 22 NO SLENDERNESS EFFECT
K, L,/r = 215 < 22 NO SLENDERNESS EFFECT
Appendix F.3
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMI  Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS
HLB 142 MEM. 5JT. 6
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D KL/R My MpL Bp Py Pc Sy 8 Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35376 194 0.00 0.00  0.000 327 0 1.000 1.000 45 *
MZ 35928 35376 21.5 86.94 31.67  0.364 327 0 1.000 1.000 87
GROUP 2
B D KL/R My Mp. Bp Py Pe &y, S, Me
In. In. Ft.Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35376 19.4 273.48 0.00  0.000 212 0 1.000 1.000 273
MZ 35928 35376 215 24.91 31.67 1.271 212 0 1.000 1.000 30 *
GROUP 3
B D KI/R My Mp Bp Pu Pc Sy O Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35.376 194 195.39 0.00  0.000 280 0 1.000 1.000 195
MZ 35.928 35.376 215 38.04 31.67 0.833 280 0 1.000 1.000 39 *
GROUP 4
B D KL/R MU MDL BD PU P(’j 6b 85 MC
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35376 194 0.00 0.00  0.000 286 0 1.000 1.000 40 *
MZ 35928 35.376 21.5 69.11 31.67 0458 286 0 1.000 1.000 69
GROUP 5
B D KL/R My MpL Bp Py Pe Sy O M¢
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 35.376 19.4 262.96 0.00  0.000 204 0 1.000 1.000 263
MZ 35928 35376 21.5 19.83 31.67 1.597 204 0 1.000 1.000 28 *
GROUP 6
B D KL/R My Mp, Bp Py Pe Sy, d Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 35376 19.4 187.88 0.00  0.000 270 0 1.000 1.000 188
MZ 35928 35376 21.5 40.70 3167  0.778 270 0 1.000 1.000 41
* MINIMUM MOMENT CONTROLS
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07/20/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page 1
12:39:01 Licensed to: Licensee name not yet specified. MspLAN .3-41

0000000 00000 00000 00000 00000 00
00 00 00 00 00 00 00 00 00 00 OO0
(0]} 00 00 00 0O 00 00 00 00 00 00

00 00 00 00 00 ©00 00 00 00
00 o0 00 0000000 00 00 00 00
0000000 00 00 0O 00 00 00 00 00 00
00 00 00 00 00 ©00 00 00 00 00
00 00000 00 00 00000 00000 00000 (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
PCACOL (tm) computer program. Furthermore, PCA neither makes any warranty
expressed nor implied with respect to the correctness of the output
prepared by the PCACOL(tm) program. Although PCA has endeavored to
produce PCACOL (tm) error free, the program is not and can't be certified
infallible. The final and only responsibility for analysis, design and
engineering documents is the licensees. Accordingly, PCA disclaims all
responsibility in contract, negligence or other tort for any analysis,
design or engineering documents prepared in connection with the use of
the PCACOL (tm) program.

“BASED on PLANS:
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07/20/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
12:39:01 Licensed to: Licensee name not yet specified.

General Information:

Page 2
MspLafr.3-42

File Name: S:\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB142\PCACOL~1\M5PLAN.COL

Project: BONNER BRIDGE - OREGON INLET
Column: HLB #142 Engineer: JMJ
Code: ACI 318-95 Units: English
Run Option: Investigation Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural
Material Properties:
f'c = 3 ksi fy = 40 ksi
Ec = 3122.02 ksi Es = 29000 ksi
fc = 2.55 ksi Rupture strain = Infinity
Ultimate strain = 0.003 in/in
Betal = 0.85
Section:
Rectangular: Width = 36 in Depth = 35.4 in
Gross section area, Ag = 1274.4 in”2
IXx = 133086 in™4 Iy = 137635 in™4
Xo = 0 in Yo = 0 in
Reinforcement:
Rebar Database: User-defined
Size Diam (in) Area (in™2) Size Diam (in) Area (in”2) Size Diam (in) Area (in”2)
# 1 0.00 0.00 # 3 0.38 0.11 # 4 0.50 0.20
# 5 0.63 0.31 # 6 0.75 0.44 # 7 0.88 0.60
# 8 1.00 0.79 # 9 1.13 1.00 # 10 1.27 1.27
# 11 1.41 1.56 # 14 1.69 2.25 # 18 2.26 4.00
Confinement: Tied; #1 ties with #9 bars, #1 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

Layout: Rectangular
Pattern: Equal Bar Spacing
Total steel area, As 28.08 in®2 at 2.20%
18 #11 Cover 5 in

Factored Loads and Moments with Corresponding Capacities:

Pu Mux Muy fMnx

No kip k-ft k-ft k-ft
1 503.0 70.0 159.0 475 .4
2 256.0 35.0 36.0 796 .8
3 403.0 56.0 75.0 666.3
4 409.0 57.0 126.0 468.3
5 246.0 34.0 34.0 810.0
6 388.0 54.0 73.0 657.1
7 304.0 42.0 285.0 171.1
8 189.0 26.0 34.0 700.5
9 257.0 36.0 151.0 272.8
10 263.0 36.0 202.0 206.3
11 182.0 25.0 31.0 723.1
12 247.0 34.0 146.0 265.7
13 534.0 74.0 75.0 811.7
14 287.0 273.0 40.0 1168.5
15 434.0 195.0 61.0 1117.5

Appendix F.3

(Cover to longitudinal reinforcement)

(see user's manual for notation)

fMny
k-ft fMn/Mu
1075.5 6.768
819.6 22.766
892.0 11.895
1031.9 8.194
810.0 23.823
891.0 12.192
1168.0 4.098
913.3 26.892
1141.3 7.559
1160.5 5.744
897.1 28.933
1144 .4 7.837
823.3 10.973
171.5 4.280
348.9 5.730
Page 42 of 196




07/20/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
Licensee name not yet specified.

12:39:02 Licensed to:

16
17

18"

19
20
21
22
23
24

*** Program completed as requested!

440.
276.
417.
327.
212.
280.
286.
204.
270.

Appendix F.3

[eNeNeNeNeNoNeNolNel

61.
263.
188.

45.
273.
195.

40.
263.
188.

[eNeoNeNeNeNeNoNeoNel

61.
39.
58.
87.
30.
39.
69.
28.
41.

OO OO0 OO0 O0OO

* k%

794 .
1168.
1110.

524.
1171.
1151.

573.
1170.6
1146.1

Ul Wwowkulo

(" REN @ JEVS BEVo 2 (S Be ) N

.035
.443
.907
.627
.291
.906
.345
.451
.096

Page 3
MspLAN.3-43
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2000 + My (k-ft)
) o o 0o o
° 5 4
Y
o —~+x o
o} o} —+
0O O O O O o
36 x 35.4 in Mx (k-ft)
I f % ! i I |
Code: ACI 318-95 -2000 2000
Units: English
Run axis: Biaxial B
Run option: Investigation
Slenderness: Not considered
‘mn type: Structural 1
Bars: User-defined
Date: 07/20/06 €
Time: 12:39:07
-2000 -
P =0 kip
PCACOL V3.00 (PCA 1999) - Licensed to: Licensee name not yet specified.
File: S\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB142\PCACOL~1\M5PLAN.COL
Project: BONNER BRIDGE - OREGON INLET
Column: HLB #142 Engineer: JMJ
f'c = 3 ksi fy =40 ksi Ag =1274.4 in"2 18 #11 bars
Ec = 3122 ksi Es =29000 ksi As =28.08 in*2 Rho =2.20%
fc = 2.55 ksi e_rup = Infinity Xo =0.00in Ix = 133086 in*4
4=0.003 infin Yo =0.00in ly = 137635 in"4
Betal =0.85 Clear spacing = 3.51 in Clear cover = 5.00 in
Confinem%rgbél;{gg( F3 phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7 Page 44 of 196




07/25/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page 3.45
13:47:42 Licensed to: Licensee name not yet specified. M5ACTY™

s
L // ¢
e W /pé
0000000 00000 00000 00000 00000 OO0 mwoB
00 00 00 00 00 00 0O 00 00 00 00
00 00 00 00 00 00 00 00 00 00 OO0

e]0) 00 00 00 00 00 00 00 OO0
00 00 OO0 0000000 00 00 00 00
0000000 00 00 00 00 00 00 00 00 00
0]0) 00 00 00 00 00 00 00 00 00
0]0) 00000 (0]0] 0]0) 00000 00000 00000  (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
PCACOL (tm) computer program. Furthermore, PCA neither makes any warranty
expressed nor implied with respect to the correctness of the output
prepared by the PCACOL(tm) program. Although PCA has endeavored to
produce PCACOL(tm) error free, the program is not and can't be certified
infallible. The final and only responsibility for analysis, design and
engineering documents is the licensees. Accordingly, PCA disclaims all
responsibility in contract, negligence or other tort for any analysis,
design or engineering documents prepared in connection with the use of
the PCACOL(tm) program.

So% covEl LSS
St= yyoo Psi
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07/25/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
13:47:42 Licensed to: Licensee name not yet specified.

General Information:

Page

M5A§%3'46

File Name: S:\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB142\PCACOL~1\M5ACT.COL

Project: BONNER BRIDGE - OREGON INLET
Column: ‘ HLB #142 Engineer: JMJ
Code: ACI 318-95 Units: English
Run Option: Investigation Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural
Material Properties:
fre = 4.4 ksi fy = 40 ksi
Ec = 3780.96 ksi Es = 29000 ksi
fc = 3.74 ksi Rupture strain = Infinity
Ultimate strain = 0.003 in/in
Betal = 0.83
Section:
Rectangular: Width = 31 in Depth = 30.4 in
Gross section area, Ag = 942.4 in”"2
Ix = 72577.4 in™4 Iy = 75470.5 in™4
Xo = 0 in Yo = 0 in
Reinforcement:
Rebar Database: User-defined
Size Diam (in) Area (in”*2) Size Diam (in) Area (in”"2) Size Diam (in) Area (in”2)
# 1 0.00 0.00 # 3 0.38 0.11 #t 4 0.50 0.20
# 5 0.63 0.31 # 6 0.75 0.44 # 7 0.88 0.60
# 8 1.00 0.79 # 9 1.13 1.00 # 10 1.27 1.27
# 11 1.41 1.56 # 14 1.69 2.25 # 18 2.26 4.00
Confinement: Tied; #1 ties with #9 bars, #1 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

Layout: Rectangular
Pattern: Equal Bar Spacing
Total steel area, As 28.08 in*2 at 2.98%
18 #11 Cover 2.5 in

Factored Loads and Moments with Corresponding Capacities:

Pu Mux Muy fMnx

No kip k-ft k-ft k-ft
1 503.0 70.0 159.0 450.1
2 256.0 35.0 36.0 763 .4
3 403.0 56.0 75.0 636.1
4 409.0 57.0 126.0 445.5
5 246.0 34.0 34.0 774 .7
6 388.0 54.0 73.0 636.3
7 304.0 42.0 285.0 164.0
8 189.0 26.0 34.0 666.1
9 257.0 36.0 151.0 258.1
10 263.0 36.0 202.0 196.4
11 182.0 25.0 31.0 688.1
12 247.0 34.0 146.0 252.3
13 534.0 74.0 75.0 770.4
14 287.0 273.0 40.0 1115.5
15 434.0 195.0 61.0 1053.0

Appendix F.3

(Cover to longitudinal reinforcement)

(see user's manual for notation)

fMny
k-ft fMn/Mu
1017.5 6.404
784 .7 21.803
850.4 11.345
980.8 7.789
774.2 22.777
857.5 11.759
1110.5 3.897
872.3 25.643
1082.8 7.171
1100.3 5.447
855.6 27.570
1083.3 7.420
782.2 10.420
161.7 4.085
329.7 5.400
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07/25/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
13:47:42 Licensed to: Licensee name not yet specified.

16
17
18
19
20
21
22
23
24

440.
276.
417.
.0
r212.
280.
286.
204.
270.

327

0
0
0

(ol elNeNoNe]

61.
263.
188.

45.
273.
195.

40.
263.
188.

[elNelNelNoleNoNeNo o]

61.
39.
58.
87.
30.
39.
69.
28.
41.

[eNeoNeoReoNeoNoNeoNolNeo)

*%* Program completed as requested! ***

Appendix F.3

752.
1114.
1046.

501.
1113.
1097.

547.
1112.
1091.

DO R O R W

752.
163.
324.
972.
122.
221.
947.
117.
239.

WOYoddOoOOoUL Vo

Page 3
Msack.3-47

.337
.236
.567
.165
.079
.629
.724
.232
.807
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0O 0O 0 0o o O

31 x 30.4 in

2000

F.3-

My (k-ft)

Mx (k-ft)

Code: ACI 318-95 -2600

Units: English

Run axis: Biaxial

Run option: Investigation

Slenderness: Not considered
Jlumn type: Structural

Bars: User-defined

Date: 07/25/06

Time: 13:47:45

P = 0 kip

-2000 -

2000

18

PCACOL V3.00 (PCA 1999) - Licensed to: Licensee name not yet specified.

File: S\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB142\PCACOL~1\M5ACT.COL

Project: BONNER BRIDGE - OREGON INLET

Column: HLB #142

f'c =4.4 ksi fy =40 ksi
Ec = 3781 ksi Es = 29000 ksi
fc =3.74 ksi e_rup = Infinity

e_u=0.003 in/in
Beta1 =0.83
ConfinefHastdret 3

Engineer: JMJ
Ag =942.4 in"2
As =28.08 in*2
Xo =0.00in
Yo =0.00in

Clear spacing = 3.51 in

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

18 #11 bars

Rho =2.98%

Ix = 72577 .4 in™4

ly = 75470.5 in™4
Clear cover =2.50 in
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H. W. LOCHNER, INC.

F.3-49

Appendix F.3

“ PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS
" HLB 142 MEM. 7 JT. 5 Woe  7/at
COLUMN LOADS
PMAX
HLB 142 MEMBER 7 JOINT 5
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL 244.30 0.00 14.19 DL 24430 0.00 14.19
LL 105.64 0.00 -34.11 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 2149 21026 79.99
SERVICE 349.94 0.00 -19.92 SERVICE 26579  210.26 94.18
STRENGTH  546.48 0.00 -55.46 STRENGTH 34553 27334 12243
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL 24430 0.00 14.19 DL 24430 0.00 14.19
LL 105.64 0.00 34.11 LL 105.64 0.00  -34.11
GROUP 3 9.61 150.19 33.41 GROUP 4 -0.11 0.00 -4.86
SERVICE 359.55  150.19 13.49 SERVICE 349.83 0.00  -24.78
STRENGTH 46742  195.25 17.54 STRENGTH  454.78 0.00 -32.21
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL 24430 0.00 14.19 DL 24430 0.00 14.19
LL 0.00 0.00 0.00 LL 105.64 0.00  -34.11
GROUP 5 2138 21026 75.13 GROUP 6 950  150.19 28.54
SERVICE 265.68 21026 89.32 SERVICE 35944  150.19 8.62
STRENGTH  332.10  262.83  111.65 STRENGTH 44930  187.74 10.78
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 psi PHI=  0.70 We= 150 PCF
Ec =W #33*%0cA = 3320561 PSI Width of Rect. Col. = = 35928 In
Depth of Rect. Col = D= 48.624 In.
ry=030*D= 1459 In. Ly= 85  Ft Ky = 2.0
1;=030*B= 1078 In. L,= 175 Ft K, = 1.2
Iyy = B*D"Y/12 Iyy = 344194 In*
Iz = D*B~/12 Iz~ 187918 In’
KyLyr = 140 < 22 NO SLENDERNESS EFFECT
KL/t = 234 > 22 CONSIDER SLENDERNESS
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA
SUBJECT: HIGH LEVEL BENT ANALYSIS
HLB 142 MEM. 7JT. 5
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D KL/R My Mpp Bp Py Pe Sy, S Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 48.624 14.0 0.00 0.00  0.000 546 0 1.000 1.000 94 *
MZ 35928 48.624 234 55.46 18.45 0.333 546 29109 1.028 1.028 76
GROUP 2
B D KL/R My Mp.. Bp Py Pe 3y, S, Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 273.34 0.00  0.000 346 0 1.000 1.000 273
MZ 35928 48.624 234 122.43 18.45 0.151 346 33712 1.015 1.015 124
GROUP 3
B D KL/R My Mpp By Py Pc By 3, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 195.25 0.00  0.000 467 0 1.000 1.000 195
MZ 35928 48.624 23.4 17.54 18.45 1.052 467 18905 1.037 1.037 65 *
GROUP 4
B D KL/R Mgy Mp, Bp Py Pe 6b 65 Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 0.00 0.00  0.000 455 0 1.000 1.000 78 *
MZ 35928 48.624 234 32.21 18.45 0.573 455 24667 1.027 1.027 64 *
GROUP 5
B D KL/R My MpL Bp Py Pc Sy O, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 48.624 14.0 262.83 0.00  0.000 332 0 1.000 1.000 263
MZ 35928 48.624 234 111.65 18.45 0.165 332 33291 1.014 1.014 113
GROUP 6
B D KL/R My Mp,. Bp Py Pc 8y S, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 187.74 0.00  0.000 449 0 1.000 1.000 188
MZ 35928 48.624 234 10.78 18.45 1.712 449 14304 1.047 1.047 63 *

Appendix F.3

* MINIMUM MOMENT CONTROLS
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F.3-51
H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMI Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS o
‘HLB 142 MEM. 7 JT. 5 Whe 7/oe
COLUMN LOADS
PMIN
HLB 142 MEMBER 7 JOINT 5
GROUP 1 GROUP 2
p MY MZ p MY MZ
DL 183.23 0.00 14.19 DL 183.23 0.00 14.19
LL 19.43 0.00 3.16 IL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP2 2149 21026 79.99
SERVICE 232.66 0.00 1735 SERVICE 20472 21026 9418
STRENGTH  345.9 000 2529 STRENGTH  266.13 27334  122.43
GROUP 3 GROUP 4
p MY MZ p MY MZ
DL 183.23 0.00 14.19 DL 183.23 0.00 14.19
LL 49.43 0.00 3.16 LL 49.43 0.00 3.16
GROUP 3 961  150.19 33.41 GROUP 4 011 0.00 4.86
SERVICE 24227 150.19 50.76 SERVICE 232.55 0.00 12.49
STRENGTH 31494 19525 65.99 STRENGTH 30231 0.00 16.24
GROUP 5 GROUP 6
p MY MZ p MY MZ
DL 183.23 0.00 14.19 DL 18323 0.00 14.19
LL 0.00 0.00 0.00 LL 49.43 0.00 3.16
GROUPS 2138 21026  75.13 GROUP 6 950 15019  28.54
SERVICE 20461 21026 89.32 SERVICE 24216  150.19  45.89
STRENGTH 25576 26283  111.65 STRENGTH  302.69 18774 5736

SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)

fc= 3000 psi PHI=  0.70 We= 150  PCF
Ec =W #33%0cA% = 3320561 PSI Width of Rect. Col. = B= 35928 In.
Depth of Rect. Col = = 48.624 In.
ry=030*D= 1459 In. Ly = 85  Ft Ky = 2.0
1;=030*B= 1078 In. L,= 175 Ft K, = 12
Iyy = B*D/\3/12 IYY = 344194 In4
I, = D*B/12 I, = 187918 Tn’
KyLyr = 140 < 22 NO SLENDERNESS EFFECT
KL,r = 234 > 22 CONSIDER SLENDERNESS
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS Iy
HLB 142 MEM. 7 JT. 5 WAR /0%
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D KI/R MU MDL BD PU PC 6b 55 MC
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 48.624 14.0 0.00 0.00  0.000 345 0 1.000 1.000 59
MZ 35.928 48.624 234 25.29 18.45 0.729 345 22432 1.022 1.022 48
GROUP 2
B D KL/R ML MD)_ BD PU PC Sb 65 MC
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 273.34 0.00  0.000 266 0 1.000 1.000 273
MZ 35928 48.624 234 122.43 18.45 0.151 266 33712 1.011 1.011 124
GROUP 3
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 48.624 14.0 195.25 0.00  0.000 315 0 1.000 1.000 195
MZ 35928 48.624 23.4 65.99 18.45  0.280 315 30317 1.015 1.015 67
GROUP 4
B D KL/R My MpL Bp Py Pe &y & M¢
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 48.624 14.0 0.00 0.00  0.000 302 0 1.000 1.000 52
MZ 35928 48.624 234 16.24 18.45 1.136 302 18160 1.024 1.024 42
GROUP 5
B D KLR M, Mp, By Py Pc 8y 3, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 48.624 14.0 262.83 0.00  0.000 256 0 1.000 1.000 263
MZ 35928 48.624 234 111.65 18.45  0.165 256 33291 1.011 1.011 113
GROUP 6
B D KLR My Mp; Bp Py Pc 8y 3, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 187.74 0.00  0.000 303 0 1.000 1.000 188
MZ 35928 48.624 234 57.36 18.45 0322 303 29352 1.015 1.015 58
* MINIMUM MOMENT CONTROLS
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PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA

H. W. LOCHNER, INC.

IMI

Jun-006

SUBJECT: HIGH LEVEL BENT ANALYSIS ‘
' HLB 142 MEM. 7 JT. 7 Whe
COLUMN LOADS
PMAX
HLB 142 MEMBER 7 JOINT 7
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL 276.14 0.00 14.76 DL -276.14 0.00 14.76
LL -105.64 0.00 -16.07 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 2164 30421 68.56
SERVICE -381.78 0.00 -1.31 SERVICE 29778 -504.21 83.32
STRENGTH  -587.87 0.00 -15.63 STRENGTH -387.11  -65547  108.32
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL -276.14 0.00 14.76 DL -276.14 0.00 14.76
LL -105.64 0.00 -16.07 LL -105.64 0.00 -16.07
GROUP 3 9.66  -324.08 29.94 GROUP 4 0.11 0.00 -27.05
SERVICE -391.44  -324.08 28.63 SERVICE -381.67 0.00 -28.36
STRENGTH -508.87  -421.30 37.22 STRENGTH  -496.17 0.00 -36.87
GROUP 5 GROUP 6
P MY MZ p MY MZ
DL -276.14 0.00 14.76 DL -276.14 0.00 14.76
LL 0.00 0.00 0.00 LL -105.64 0.00 -16.07
GROUP 5 2153 -504.21 41.51 GROUP 6 955 -324.08 2.89
SERVICE 297.67  -504.21 56.27 SERVICE  -39133  -324.08 1.58
STRENGTH -372.09  -630.26 70.34 STRENGTH  -489.16  -405.10 1.98
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 psi PHI=  0.70 We= 150 PCF
Ec =W #3340~ = 3320561 PSI Width of Rect. Col. = B= 35928 In.
Depth of Rect. Col = D= 48.624 In.
ry=030*D= 1459 In. Ly= 85  Ft Ky = 2.0
1;=030*B=10.78 In. L,= 175 Ft. K, = 1.2
Iyy = B*D"/12 Iyy = 344194 In*
I,, = D*B~/12 I, = 187918 In’
KyLyr = 140 < 22 NO SLENDERNESS EFFECT
K,L,/t = 234 > 22 CONSIDER SLENDERNESS
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS
HLB 142 MEM. 7JT.7
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D KL/R My MpL Bp Py Pc Sy S, Mec
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 0.00 0.00  0.000 588 0 1.000 1.000 101 *
MZ 35928 48.624 234 15.63 19.19 1.228 588 17414 1.051 1.051 82 *
GROUP 2
B D KL/R My Mpp By Py Pe 61} 65 Mce
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 655.47 0.00  0.000 387 0 1.000 1.000 655
MZ 35928 48.624 234 108.32 19.19  0.177 387 32954 1.017 1.017 110
GROUP 3
B D KL/R My MpL Bp Py Pc 3y, O Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 421.30 0.00  0.000 509 0 1.000 1.000 421
MZ 35928 48.624 234 37.22 19.19 0516 509 25596 1.029 1.029 71 *
GROUP 4
In In Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 0.00 0.00  0.000 496 0 1.000 1.000 85 *
MZ 35928 48.624 234 36.87 19.19  0.520 496 25513 1.029 1.029 69 *
GROUP 5
B D KL/R My MpL Bp Py Pc Oy O Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 48.624 14.0 630.26 0.00  0.000 372 0 1.000 1.000 630
MZ 35928 48.624 234 70.34 19.19  0.273 372 30477 1.018 1.018 72
GROUP 6
B D KL/R My Mp,. Bp Py Pc 8, S, Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 405.10 0.00  0.000 489 0 1.000 1.000 405
MZ 35928 48.624 234 1.98 19.19  9.715 489 3620 1.239 1.239 68 *
* MINIMUM MOMENT CONTROLS
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PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA

H. W. LOCHNER, INC.

F.3-55

IMI  Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS Y,
"HLB 142 MEM. 7 JT. 7 Wbk Yoe
COLUMN LOADS
PMIN
HLB 142 MEMBER 7 JOINT 7
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL -207.11 0.00 14.76 DL -207.11 0.00 14.76
LL -19.43 0.00 8.04 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP2  -21.64  -504.21 68.56
SERVICE -256.54 0.00 22.80 SERVICE 22875  -504.21 83.32
STRENGTH = -376.33 0.00 36.61 STRENGTH -297.37  -65547  108.32
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL -207.11 0.00 14.76 DL -207.11 0.00 14.76
LL -49.43 0.00 8.04 LL -49.43 0.00 8.04
GROUP 3 9.66  -324.08 29.94 GROUP 4 0.11 0.00  -27.05
SERVICE 26620  -324.08 52.74 SERVICE -256.43 0.00 425
STRENGTH -346.05  -421.30 68.56 STRENGTH  -333.35 0.00 -5.53
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL -207.11 0.00 14.76 DL -207.11 0.00 14.76
LL 0.00 0.00 0.00 LL -49.43 0.00 8.04
GROUP5  -21.53  -504.21 41.51 GROUP 6 9.55  -324.08 2.89
SERVICE 22864  -504.21 56.27 SERVICE  -266.09  -324.08 25.69
STRENGTH -285.79  -630.26 70.34 STRENGTH  -332.61  -405.10 32.11
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 psi PHI=  0.70 We= 150 PCF
Ec = WA #33%0cA% = 3320561 PSI Width of Rect. Col. = B= 35928 In
Depth of Rect. Col = D= 48.624 In.
ry=030*D= 1459 In. Ly= 85  Ft Ky = 2.0
r;=030*B= 1078 In. L,= 175 Ft Kz= 12
Iy = B*D"Y/12 Iyy = 344194 In’*
I, D*B/12 I, 187918 In’
KyLy/r 140 < 22 NO SLENDERNESS EFFECT
KL,/r = 234 > 22 CONSIDER SLENDERNESS
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS
HLB 142 MEM. 7JT. 7
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 48.624 14.0 0.00 0.00  0.000 376 0 1.000 1.000 65
MZ 35928 48.624 234 36.61 19.19  0.524 376 25451 1.022 1.022 53
GROUP 2
B D KL/R My My, Bp Py Pc Sy d, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 655.47 0.00  0.000 297 0 1.000 1.000 655
MZ 35928 48.624 234 108.32 19.19  0.177 297 32954 1.013 1.013 110
GROUP 3
B D KL/R My Mpp Bp Py Pc Oy, d, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 48.624 14.0 421.30 0.00  0.000 346 0 1.000 1.000 421
MZ 35928 48.624 23.4 68.56 19.19  0.280 346 30309 1.017 1.017 70
GROUP 4
B D KL/’R MU MDL BD PU PC Sb 65 MC
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 0.00 0.00  0.000 333 0 1.000 1.000 57 *
MZ 35928 48.624 234 5.53 19.19 3473 333 8673 1.058 1.058 47
GROUP S
B D KL/R My MpL Bp Py Pc Sy, J, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 48.624 14.0 630.26 0.00  0.000 286 0 1.000 1.000 630
MZ 35928 48.624 234 70.34 19.19  0.273 286 30477 1.014 1.014 71
GROUP 6
B D KL/R My MpL Bp Py Pe 5, d, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 405.10 0.00  0.000 333 0 1.000 1.000 405
MZ 35928 48.624 234 32.11 19.19  0.598 333 24282 1.020 1.020 47 *
* MINIMUM MOMENT CONTROLS
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07/20/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page 1
12:43:40 Licensed to: Licensee name not yet specified. M7pLAN.3-57
A Y56

0000000 00000 00000 00000 00000 00 '7/./ :

00 00 0O 00 0O 00 00 00 00 o0 OO0 u%&’ 6

o]} 00 00 00 0O 00 00 00 00 00 00

0]0) 00 00 00 00 00 00 00 00

00 00 00 0000000 00 00 00 00

0000000 00 00 0O 00 00 00 00 00 00O

00 00 00 00O 00 00 00 0O 00 00

00 00000 00 00 00000 00000 00000  (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot Dbe responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
PCACOL (tm) computer program. Furthermore, PCA neither makes any warranty
expressed nor implied with respect to the correctness of the output
prepared by the PCACOL(tm) program. Although PCA has endeavored to
produce PCACOL (tm) error free, the program is not and can't be certified
infallible. The final and only responsibility for analysis, design and
engineering documents is the licensees. Accordingly, PCA disclaims all
responsibility in contract, negligence or other tort for any analysis,
design or engineering documents prepared in connection with the use of
the PCACOL(tm) program.
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07/20/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
12:43:40 Licensed to: Licensee name not yet specified.

General Information:

P 2
o 7pLaf.3-58

File Name: S:\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB142\PCACOL~1\M7PLAN.COL

Project: BONNER BRIDGE - OREGON INLET
Column: HLB #142 Engineer: JMJ
Code: ACTI 318-95 Units: English
Run Option: Investigation Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural
Material Properties:
f'e = 3 ksi fy = 40 ksi
Ec = 3122.02 ksi Es = 29000 ksi
fc = 2.55 ksi Rupture strain = Infinity
Ultimate strain = 0.003 in/in
Betal = 0.85
Section:
Rectangular: Width = 36 in Depth = 48.6 in
Gross section area, Ag = 1749.6 in™2
IX = 344374 in™4 Iy = 188957 in™4
Xo = 0 in Yo = 0 in
Reinforcement:
Rebar Database: User-defined
Size Diam (in) Area (in”"2) Size Diam (in) Area (in"2) Size Diam (in) Area (in™2)
# 1 0.00 0.00 # 3 0.38 0.11 # 4 0.50 0.20
# 5 0.63 0.31 # 6 0.75 0.44 # 7 0.88 0.60
# 8 1.00 0.79 # 9 1.13 1.00 # 10 1.27 1.27
# 11 1.41 1.56 # 14 1.69 2.25 # 18 2.26 4.00
Confinement: Tied; #1 ties with #9 bars, #1 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

Layout: Rectangular
Pattern: Equal Bar Spacing
Total steel area, As = 28.08 in®2 at 1.60%
18 #11 Cover 5 in

Factored Loads and Moments with Corresponding Capacities:

Pu Mux Muy fMnx

No kip k-ft k-ft k-ft
1 546.0 94.0 76.0 1239.9
2 346.0 273.0 124.0 1583.4
3 467.0 195.0 65.0 1709.4
4 456.0 78.0 64.0 1231.7
5 332.0 263.0 113.0 1603.8
6 449.0 188.0 63.0 1705.6
7 345.0 59.0 48.0 1236.2
8 266.0 273.0 124.0 1566.5
9 315.0 195.0 67.0 1679.0
10 302.0 52.0 42.0 1241.6
11 256.0 263.0 113.0 1586.4
12 303.0 188.0 58.0 1711.2
13 588.0 101.0 82.0 1257.1
14 387.0 655.0 110.0 1843.6
15 509.0 421.0 71.0 1853.3

Appendix F.3

(Cover to longitudinal reinforcement)

(see user's manual for notation)

fMny

k-ft fMn/Mu
1002.5 13.190
716 .4 5.796
567.4 8.763
1014.2 15.814
688.9 6.098
573.1 9.075
1009.2 20.981
709.5 5.735
577.8 8.612
999.7 23.848
678.6 6.028
524.7 9.097
1017.8 12.433
309.2 2.814
314.6 4.403
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07/20/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
Licensee name not yet specified.

12:43:41 Licensed to:

16
17
18
19
20
21
22
23
24

496.
372.
489.
376.
297.
346.
333.
286.
333.

[eNeNeoNeNolNoNoNoNol

85.
630.
405.

65.
655.
421.

57.
630.
405.

(el eNeNeNeoNeoNoNeoNel

69.
72.
68.
53.
110.
70.
47.
71.
47.

[>NeNeoNoNeNeoNoNeNol

*** Program completed as requested! ***

Appendix F.3

1234.
1873.
1858.
1238.
1813.
1831.
1229.
1844.
1860.

WwuommwonhoorJ

1004.
214.
309.

1010.
306.
306.

1012.
2009.
215.

ANKFHOOWIONJ -

.536
.974
.587
.055
.769
.352
.556
.928
.593
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36 x 48.6 in Mx (k-ft)
; i ! { f E } i E I I
Code: ACI 318-95 -3000 3000
Units: English 4
Run axis: Biaxial
Run option: Investigation T
Slenderness: Not considered
imn type: Structural 1
Bars: User-defined 1
Date: 07/20/06
Time: 12:43:43 T+
-3000 -
P =0 kip
PCACOL V3.00 (PCA 1999) - Licensed to: Licensee name not yet specified.
File: S\DGN-ST\NORTHC~1\BONNER~T\ANALYSIS\PIERS\HLB142\PCACOL~1\M7PLAN.COL
Project: BONNER BRIDGE - OREGON INLET
Column: HLB #142 Engineer: JMJ
f'c =3 ksi fy =40 ksi Ag =1749.6 in"2 18 #11 bars
Ec= 3122 ksi Es = 29000 ksi As =28.08 in"2 Rho =1.60%
fc = 2.55 ksi e_rup = Infinity Xo =0.00in Ix = 344374 inM4
u=0.003inf/in Yo =0.00in ly = 188957 in*4
Beta1 = 0.85 Clear spacing = 4.74 in Clear cover =5.00 in
Confinemg%él;{'&& F3 phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7 Page 60 of 196




07/25/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page 361
13:47:54 Licensed to: Licensee name not yet specified. M7ACTV"

o"? 6
s o
= 77
[PRYR= ?é@
0000000 00000 00000 00000 00000 00

00 00 00 00 00 00 OO0 o0 OO0 00 00
00 00 00 00 00 00 00 00 00 00 00

(0]0) 00 00 00 00 OO0 00 00 00
00 00 00 0000000 00 00 00 00
0000000 (0]0) 00 00 00 00 00 00 00 00
(0]¢) 00 00 00 00 00 00 00 00 OO0
00 00000 00 00 00000 00000 00000  (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
PCACOL (tm) computer program. Furthermore, PCA neither makes any warranty
expressed nor implied with respect to the correctness of the output
prepared by the PCACOL(tm) program. Although PCA has endeavored to
produce PCACOL (tm) error free, the program is not and can't be certified
infallible. The final and only responsibility for analysis, design and
engineering documents is the licensees. Accordingly, PCA disclaims all
responsibility in contract, negligence or other tort for any analysis,
design or engineering documents prepared in connection with the use of
the PCACOL(tm) program.
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07/25/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
13:47:54 Licensed to: Licensee name not yet specified.

General

Information:

P
ageM7A%%3-62

File Name: S:\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB142\PCACOL~1\M7ACT.COL

Project: BONNER BRIDGE - OREGON INLET
Column: ' HLB #142 Engineer: JMJ
Code: ACI 318-95 Units: English

Run Option: Investigation Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural
Material Properties:
fre = 4.4 ksi fy = 40 ksi
Ec = 3780.96 ksi Es = 29000 ksi
fc = 3.74 ksi Rupture strain = Infinity
Ultimate strain = 0.003 in/in
Betal = 0.83
Section:
Rectangular: Width = 31 in Depth = 43.6 in
Gross section area, Ag = 1351.6 in”"2
Ix = 214111 in™4 Iy = 108241 in™4
Xo = 0 in Yo = 0 in
Reinforcement:
Rebar Database: User-defined
Size Diam (in) Area (in®2) Size Diam (in) Area (in”2) Size Diam (in) Area (in”*2)
# 1 0.00 0.00 # 3 0.38 0.11 # 4 0.50 0.20
# 5 0.63 0.31 # 6 0.75 0.44 # 7 0.88 0.60
# 8 1.00 0.79 # 9 1.13 1.00 # 10 1.27 1.27
# 11 1.41 1.56 # 14 1.69 2.25 # 18 2.26 4.00
Confinement: Tied; #1 ties with #9 bars, #1 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

Layout: Rectangular

Pattern: Equal Bar Spacing (Cover to longitudinal reinforcement)
Total steel area, As = 28.08 in”™2 at 2.08%

18 #11 Cover 2.5 in

Factored Loads and Moments with Corresponding Capacities: (see user's manual for notation)

Pu Mux Muy fMnx fMny
No kip k-ft k-ft k-ft k-ft fMn/Mu
1 546.0 94.0 76.0 1217.6 986.9 12.966
2 346.0 273.0 124.0 1543.7 700.6 5.654
3 467.0 195.0 65.0 1683.0 561.3 8.631
4 456.0 78.0 64.0 1212.0 991.2 15.518
5 332.0 263.0 113.0 1560.3 672.0 5.935
6 449.0 188.0 63.0 1676.5 564.8 8.923
7 345.0 59.0 48.0 1205.2 978.4 20.410
8 266.0 273.0 124.0 1517.7 688.1 5.558
9 315.0 195.0 67.0 1632.2 562.8 8.373
10 302.0 52.0 42.0 1198.0 969.3 23.055
11 256.0 263.0 113.0 1534.2 661.5 5.837
12 303.0 188.0 58.0 1662.9 510.5 8.841
13 588.0 101.0 82.0 1211.9 985.1 12.005
14 387.0 655.0 110.0 1798.6 303.1 2.746
15 509.0 421.0 71.0 1834.7 312.3 4.359
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07/25/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
Licensee name not yet specified.

13:47:54 Licensed to:

16
17
18
19
20
21
22
23
24

496.
372.
489.
376.
' 297.
346.
333.
286.
333.

[eleNoloNeNoNelleNel

85.
630.
405.

65.
655.
421.

57.
630.
405.

[eNeNeNeoNoNoNoNoNol

69.
72.
68.
53.
110.
70.
47.
71.
47.

[eNeoNeNoNoNoNoNolNe]

*** Program completed as requested! ***
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1218.
1826.
1831.
1205.
1758.
1784.
1191.
1787.
1808.

FOWoOJuiodwx N

988.
2009.
3009.
985.
297.
294 .
982.
200.
212.

AU N UINOYU OO

P
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.330
.899
.522
.566
.685
.237
.899
.837
.465
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31 x 43.6 in

Code: ACI 318-95

Units: English

Run axis: Biaxial

Run option: Investigation
Slenderness: Not considered
_olumn type: Structural
Bars: User-defined

Date: 07/25/06

Time: 13:47:57

3000 -

My (k-ft)

Mx (k-ft)

| | | | |

P = 0 kip

-3000 —

1
3000

TH
w
=

~

PCACOL V3.00 (PCA 1999) - Licensed to: Licensee name not yet specified.

File: S\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB142\PCACOL~1\M7ACT.COL

Project: BONNER BRIDGE - OREGON INLET

Column: HLB #142
fic = 4.4 ksi

Ec = 3781 ksi

fc = 3.74 ksi
e_u=0.003 in/in
Beta1l = 0.83
Confinen’?ggte:nfjf.é 3

fy =40 ksi
Es = 29000 ksi

e_rup = Infinity

Engineer: JMJ
Ag = 1351.6 in"2
As =28.08 in"2
Xo =0.00in

Yo =0.00in

Clear spacing = 4.74 in

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

18 #11 bars
Rho =2.08%

Ix =214111 in*4
ly = 108241 in*4

Clear cover = 2.50 in
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F.3-65
H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROCLINA IMJ Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS
/ HLB 142 MEM. 8JT. 6

COLUMN LOADS
PMAX
HLB 142 MEMBER 8 JOINT 6
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL 244.29 0.00 14.16 DL 244.29 0.00 14.16
LL 105.64 0.00 -34.11 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 -21.49 -210.23 -79.97
SERVICE 349.93 0.00 -19.95 SERVICE 222.80 -210.23 -65.81
STRENGTH  546.46 0.00 -55.50 STRENGTH  289.64 -273.30 -85.55
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL 244.29 0.00 14.16 DL 244.29 0.00 14.16
LL 105.64 0.00 -34.11 LL 105.64 0.00 -34.11
GROUP 3 -9.61 -150.18 -33.40 GROUP 4 -0.11 0.00 -4.87
SERVICE 340.32 -150.18 -53.35 SERVICE 349.82 0.00 -24.82
STRENGTH  442.42 -195.23 -69.36 STRENGTH  454.77 0.00 -32.27
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL 244.29 0.00 14.16 DL 244.29 0.00 14.16
LL 0.00 0.00 0.00 LL 105.64 0.00 -34.11
GROUP 5 -21.61 -210.23 -84.84 GROUP 6 -9.73 -150.18 -38.27
SERVICE 222.68 -210.23 -70.68 SERVICE 340.20 -150.18 -58.22
STRENGTH  278.35 -262.79 -88.35 STRENGTH 425.25 -187.73 -72.78
SLENDERNESS EFFECTS IN

COMPRESSION MEMBERS (AASHTO 8.16.5)

fc= 3000 psi PHI=  0.70 We= 150  PCF
Ec =W *33%0c7% = 3320561 PSI Width of Rect. Col. = = 35928 In
Depth of Rect. Col = D= 48.624 In.
ry=030*D= 1459 In. Ly = 85  Ft Ky = 2.0
r;=030"B= 1078 In. L,= 175 Ft. K, = 1.2
Iyy = B*D"Y/12 Iyy = 344194 In'
I,= D*B"/12 I, = 187918 In’
KyLyr = 140 < 22 NO SLENDERNESS EFFECT
KL/t = 234 > 22 CONSIDER SLENDERNESS
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS Wik f
HLB 142 MEM. 8 JT. 6 W
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D KL/R My Mpy Bp Py Pc Sy, O Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 48.624 14.0 0.00 0.00  0.000 546 0 1.000 1.000 94 *
MZ 35928 48.624 234 55.50 18.41 0.332 546 29130 1.028 1.028 76 *
GROUP 2
B D KL/R My Mp. Bp Py Pe 8y 8 Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 273.30 0.00  0.000 290 0 1.000 1.000 273
MZ 35928 48.624 234 85.55 18.41 0.215 290 31923 1.013 1.013 87
GROUP 3
B D KL/R My Mpy Bp Py Pc &, O Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 195.23 0.00  0.000 442 0 1.000 1.000 195
MZ 35928 48.624 234 69.36 18.41 0.265 442 30655 1.021 1.021 71
GROUP 4
B D KL/R MU MDL BD PU P(: Sb 85 l\dc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 0.00 0.00  0.000 455 0 1.000 1.000 78
MZ 35928 48.624 234 32.27 18.41 0.571 455 24700 1.027 1.027 64
GROUP 5
B D KL/R My MpL Bp Py Pc Sy R Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 262.79 0.00  0.000 278 0 1.000 1.000 263
MZ 35928 48.624 234 88.35 18.41 0.208 278 32103 1.013 1.013 89
GROUP 6
B D KL/R My Mp,. Bp Py Pe 5, R Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 187.73 0.00  0.000 425 0 1.000 1.000 188
MZ 35928 48.624 234 72.78 18.41 0.253 425 30960 1.020 1.020 74
* MINIMUM MOMENT CONTROLS
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F.3-67
H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA

IMJ  Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS -
HLB 142 MEM. 8 JT. 6 WG T

COLUMN LOADS

PMIN
HLB 142 MEMBER 8 JOINT 6
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL 183.22 0.00 14.16 DL 183.22 0.00 14.16
LL 49.43 0.00 3.5 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 -21.49 -210.23 -79.97
SERVICE 232.65 0.00 17.31 SERVICE 161.73 -210.23 -65.81
STRENGTH  345.28 0.00 25.23 STRENGTH  210.25 -273.30 -85.55
GROUP 3 GROUP 4
P MY Mz P MY MZ
DL 183.22 0.00 14.16 DL 183.22 0.00 14.16
LL 49.43 0.00 3.15 LL 49.43 0.00 3.15
GROUP 3 -9.61 -150.18 -33.40 GROUP 4 -0.11 0.00 -4.87
SERVICE 223.04 -150.18 -16.09 SERVICE 232.54 0.00 12.44
STRENGTH  289.95 -195.23 -20.92 STRENGTH  302.30 0.00 16.17
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL 183.22 0.00 14.16 DL 183.22 0.00 14.16
LL 0.00 0.00 0.00 LL 49.43 0.00 3.15
GROUP 5 -21.61 -210.23 -84.84 GROUP 6 -9.73 -150.18 -38.27
SERVICE 161.61 -210.23 -70.68 SERVICE 222.92 -150.18 -20.96

STRENGTH  202.01 -262.79 -88.35 STRENGTH 278.65 -187.73 -26.20

SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)

fe= 3000 psi PHI=  0.70 Wce= 150 PCF
Ec = W' #33%cA% = 3320561 PSI Width of Rect. Col. = = 35928 In.
Depth of Rect. Col = D= 48624 In
ry=030*D= 1459 In. Ly= 85  Ft Ky= 2.0
1,=030*B= 1078 In. L,= 175 Ft K, = 1.2
Iyy = B*D"/12 Tyy = 344194 In’
1= D*B~Y/12 I, = 187918 In’
KyLyr = 140 < 22 NO SLENDERNESS EFFECT
KL/t = 234 > 22 CONSIDER SLENDERNESS
Appendix F.3
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJI  Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS
HLB 142 MEM. 8 JT. 6 b &
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D KL/R My Mpp Bp Py Pe Sy 3 Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 140 0.00 0.00  0.000 345 0 1.000 1.000 59
MZ 35928 48.624 234 25.23 18.41 0.730 345 22429 1.022 1.022 48 *
GROUP 2
B b KL/R My Mp,. Bp Py Pe Sy, S Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 48.624 14.0 273.30 0.00  0.000 210 0 1.000 1.000 273
MZ 35.928 48.624 23.4 85.55 18.41 0.215 210 31923 1.009 1.009 86
GROUP 3
B D KL/R My Mpp Bp Py Pc Oy s Mc
In. In. Ft.Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 195.23 0.00  0.000 290 0 1.000 1.000 195
MZ 35928 48.624 234 20.92 18.41 0.880 290 20633 1.020 1.020 41 *
GROUP 4
B .D KL/’R MU MDL BD PU Pc 6“) 85 MC
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 0.00 0.00  0.000 302 0 1.000 1.000 52 *
MZ 35928 48.624 234 16.17 18.41 1.138 302 18142 1.024 1.024 42 *
GROUP S
B D KL/R ML MDL BD PU pC 5b 85 MC
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 262.79 0.00  0.000 202 0 1.000 1.000 263
MZ 35928 48.624 234 88.35 18.41 0.208 202 32103 1.009 1.009 89
GROUP 6
B D KL/R My Mp, Bp Py Pe Sy, O Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 187.73 0.00  0.000 279 0 1.000 1.000 188
MZ 35928 48.624 234 26.20 18.41 0.703 279 22784 1.018 1.018 39 *
* MINIMUM MOMENT CONTROLS
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA

F.3-69

M Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS .
. HLB 142 MEM. 8 JT. 8 ube
COLUMN LOADS
PMAX
HLB 142 MEMBER 8 JOINT 8
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL -276.14 0.00 14.79 DL -276.14 0.00 14.79
LL -105.64 0.00 -16.07 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 21.64  504.19 -68.55
SERVICE -381.78 0.00 -1.28 SERVICE 25450  504.19 -53.76
STRENGTH  -587.87 0.00 -15.59 STRENGTH -330.85  655.45 -69.89
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL -276.14 0.00 14.79 DL -276.14 0.00 14.79
LL -105.64 0.00 -16.07 LL -105.64 0.00 -16.07
GROUP 3 9.66  324.07 -29.94 GROUP 4 0.11 0.00 -27.04
SERVICE 37212 324.07 31.22 SERVICE -381.67 0.00 -28.32
STRENGTH -483.76  421.29 -40.59 STRENGTH  -496.17 0.00 -36.82
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL -276.14 0.00 14.79 DL -276.14 0.00 14.79
LL 0.00 0.00 0.00 LL -105.64 0.00 -16.07
GROUP 5 2176 504.19 -95.59 GROUP 6 977  324.07 -56.98
SERVICE 25438  504.19 -80.80 SERVICE  -372.01  324.07 -58.26
STRENGTH -317.98 63024  -101.00 STRENGTH  -465.01  405.09 -72.83
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 PHI=  0.70 We= 150 PCF
Ec = W' #33%fc0%% = 3320561 PSI Width of Rect. Col. = B= 35928 In.
Depth of Rect. Col = D= 48.624 In
ry=030*D = 14.59 Ly= 85  Ft Ky = 2.0
1;=030*B= 10.78 L,= 175 Fu K, = 1.2
Iyy = B*D"/12 = 344194 In'
Iz = D*B/12 = 187918 In’
KyLy/r 14.0 22 NO SLENDERNESS EFFECT
KLt = 234 22 CONSIDER SLENDERNESS

Appendix F.3
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS
13 <
HLB 142 MEM. 8 JT. 8 AJB |
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D KLR My Mp. Bp P, Pe 8 8, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 0.00 0.00  0.000 588 0 1.000 1.000 101
MZ 35928 48.624 234 15.59 19.23 1.233 588 17371 1.051 1.051 82
GROUP 2
B D KL/R MU MDL BD PU PC 8b 65 MC
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 655.45 0.00  0.000 331 0 1.000 1.000 655
MZ 35928 48.624 234 69.89 19.23  0.275 331 30422 1.016 1.016 71
GROUP 3
B D KL/R My Mpr Bp Py Pc Sy, O Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 48.624 14.0 42129 0.00  0.000 484 0 1.000 1.000 421
MZ 35928 48.624 23.4 40.59 1923 0474 484 26322 1.027 1.027 68 *
GROUP 4
B D KL/R My Mp, Bp Py Pc Oy O M¢
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 0.00 0.00  0.000 496 0 1.000 1.000 85
MZ 35928 48.624 23.4 36.82 19.23  0.522 496 25483 1.029 1.029 69
GROUP 5
B D KL/R My MpL Bp Py Pc Sy O Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 48.624 14.0 630.24 0.00  0.000 318 0 1.000 1.000 630
MZ 35928 48.624 234 101.00 1923 0.190 318 32588 1.014 1.014 102
GROUP 6
B D KL/R My Mpy, Bp Py Pe 5, 8 Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 405.09 0.00  0.000 465 0 1.000 1.000 405
MZ 35928 48.624 234 72.83 1923 0.264 465 30689 1.022 1.022 74
* MINIMUM MOMENT CONTROLS
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F.3-71
H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA

IMJ Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS /,
,HLB 142 MEM. 8 JT. 8 W& Yoo
COLUMN LOADS
PMIN
HLB 142 MEMBER 8 JOINT 8
GROUP 1 GROUP 2
P MY MZ p MY MZ
DL 207.11 0.00 14.79 DL 2207.11 0.00 14.79
LL 4943 0.00 8.06 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 21.64  504.19 -68.55
SERVICE 256.54 0.00 22.85 SERVICE 18547 50419  -53.76
STRENGTH  -376.33 0.00 36.69 STRENGTH -241.10  655.45 -69.89
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL 20711 0.00 14.79 DL 207.11 0.00 14.79
LL -49.43 0.00 8.06 LL -49.43 0.00 8.06
GROUP 3 9.66 32407  -29.94 GROUP 4 0.11 0.00 27.04
SERVICE 246.88  324.07 7.09 SERVICE 256.43 0.00 4.19
STRENGTH  -320.94 42129 9.22 STRENGTH  -333.35 0.00 -5.45
GROUP 5 GROUP 6
P MY MZ p MY MZ
DL 2207.11 0.00 14.79 DL 207.11 0.00 14.79
LL 0.00 0.00 0.00 LL -49.43 0.00 8.06
GROUP 5 2176 50419  -95.59 GROUP 6 977 32407  -56.98

SERVICE -185.35 504.19 -80.80

SERVICE  -246.77 324.07 -34.13
STRENGTH  -231.68 630.24 -101.00

STRENGTH  -308.46 405.09 -42.66

SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 psi PHI=  0.70 We= 150 PCF
Ec=W!? #33%pcA% = 3320561 PSI Width of Rect. Col. = B= 35928 In.
Depth of Rect. Col = D= 48.624 In.
ry=030*D= 1459 In. Ly = 8.5 Ft. Ky = 2.0
;=030*B= 10.78 In. L,= 175 Ft K, = 1.2
Iyy = B*D"/12 Tyy = 344194 In*
Ipz= D*B"Y/12 I, = 187918 In’
KyLyr = 140 < 22 NO SLENDERNESS EFFECT
K,L,/r = 234 > 22 CONSIDER SLENDERNESS
Appendix F.3
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS . ,
HLB 142 MEM. 8 JT. 8 wWbe 7
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D KL/R My Mp B Py Pe Oy O Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 0.00 0.00  0.000 376 0 1.000 1.000 65 *
MZ 35928 48.624 23.4 36.69 1923 0.524 376 25453 1.022 1.022 53 *
GROUP 2
B D KL/R My Mpr, Bp Py Pe 5y, Jd, M
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 655.45 0.00  0.000 241 0 1.000 1.000 655
MZ 35928 48.624 23.4 69.89 1923 0.275 241 30422 1.011 1.011 71
GROUP 3
B D KI/R My Mpp Bp Py Pc Sy O Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 421.29 0.00  0.000 321 0 1.000 1.000 421
MZ 35928 48.624 23.4 9.22 1923 2.086 321 12570 1.038 1.038 45 *
GROUP 4
B D KL/R My MpL Bp Py Pe Sy, N M¢
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 0.00 0.00  0.000 333 0 1.000 1.000 57 *
MZ 35928 48.624 23.4 5.45 19.23  3.530 333 8564 1.059 1.059 47
GROUP 5
B D KL/R My Mpp Bp Py Pc Oy d Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 48.624 14.0 630.24 0.00  0.000 232 0 1.000 1.000 630
MZ 35928 48.624 234 101.00 19.23  0.190 232 32588 1.010 1.010 102
GROUP 6
B D KL/R My MpL Bp Py Pe 5y S, Mce
In. In. Ft.Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 48.624 14.0 405.09 0.00  0.000 308 0 1.000 1.000 405
MZ 35928 48.624 234 42.66 19.23  0.451 308 26740 1.017 1.017 43
* MINIMUM MOMENT CONTROLS
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07/20/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page 1
12:47:44 Licensed to: Licensee name not yet specified. M8PLAK 3_73

s Tt

0000000 00000 00000 00000 00000 0]0)

00 o0 00 00 00 00 00 00 00 00 00 ?ﬁi”% -
00 00 00 00 00 00 00 00 00 00 00 Ll
00 00 00 00 00 00 00 00 00

00 00 00 0000000 00 00 00 00

0000000 00 00 0O 00 00 00 00 00 00

0]0) 00 00 0O 00 00 00 00 00 OO0

00 00000 e]¢} 00 00000 00000 00000  (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
PCACOL (tm) computer program. Furthermore, PCA neither makes any warranty
expressed nor implied with respect to the correctness of the output
prepared by the PCACOL(tm) program. Although PCA has endeavored to
produce PCACOL(tm) error free, the program is not and can't be certified
infallible. The final and only responsibility for analysis, design and
engineering documents is the licensees. Accordingly, PCA disclaims all
responsibility in contract, negligence or other tort for any analysis,
design or engineering documents prepared in connection with the use of
the PCACOL (tm) program.

/;%5E0 onl QLA~$,
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07/20/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page 2
12:47:44 Licensed to: Licensee name not yet specified. M8PLA¥:3_74
General Information:
File Name: S:\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB142\PCACOL~1\M8PLAN.COL
Project: BONNER BRIDGE - OREGON INLET
Column: HLB #142 Engineer: JMJ
Code: ACI 318-95 Units: English
Run Option: Investigation Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural
Material Properties:
f'e = 3 ksi fy = 40 ksi
Ec = 3122.02 ksi Es = 29000 ksi
fc = 2.55 ksi Rupture strain = Infinity
Ultimate strain = 0.003 in/in
Betal = 0.85
Section:
Rectangular: Width = 36 in Depth = 48.6 in
Gross section area, Ag = 1749.6 in™2
Ix = 344374 in™4 Iy = 188957 in™4
Xo = 0 in Yo = 0 in
Reinforcement:
Rebar Database: User-defined
Size Diam (in) Area (in”2) Size Diam (in) Area (in"2) Size Diam (in) Area (in™2)
# 1 0.00 0.00 # 3 0.38 0.11 # 4 0.50 0.20
# 5 0.63 0.31 #t 6 0.75 0.44 # 7 0.88 0.60
# 8 1.00 0.79 # 9 1.13 1.00 # 10 1.27 1.27
# 11 1.41 1.56 # 14 1.69 2.25 # 18 2.26 4.00
Confinement: Tied; #1 ties with #9 bars, #1 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

Layout: Rectangular
Pattern: Equal Bar Spacing (Cover to longitudinal reinforcement)
Total steel area, As = 28.08 in"2 at 1.60%

18 #11

= 5 in

Cover

Factored Loads and Moments with Corresponding Capacities:

(see user's manual for notation)

Pu Mux Muy fMnx fMny
No kip k-ft k-ft k-ft k-ft fMn/Mu
1 546.0 94.0 76.0 1239.9 1002.5 13.190
2 290.0 273.0 87.0 1697.1 539.8 6.216
3 442.0 195.0 71.0 1680.6 609.1 8.614
4 455.0 78.0 64.0 1232.0 1014.1 15.815
5 278.0 263.0 89.0 1676.0 564.1 6.369
6 425.0 188.0 74.0 1649.8 646.4 8.770
7 345.0 59.0 48.0 1236.2 1009.2 20.981
8 210.0 273.0 86.0 1670.7 526.7 6.120
9 290.0 195.0 41.0 1782.1 376.6 9.141
10 302.0 52.0 42.0 1241.6 999.7 23.848
11 202.0 263.0 89.0 1647.9 560.6 6.269
12 279.0 188.0 39.0 1781.4 366.6 9.473
13 588.0 101.0 82.0 1257.1 1017.8 12.433
14 331.0 655.0 71.0 1863.8 203.1 2.846
15 484.0 421.0 68.0 1863.2 300.2 4.425
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07/20/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
12:47:44 Licensed to: Licensee name not yet specified.

16
17

18

19
20
21
22
23
24

496.
318.
465.
376.
241.
321.
333.
232.
308.

[eNeNeoNeoNeNoNeNolNol

85.
630.
405.

65.
655.
421.

57.
630.
405.

69.
102.
74.
53.
71.
45.
47.
102.
43.

[eNeNeNoNeoNoNoNeoNo)
[eNeNeolelNeNeoNeNeoNe

**% Program completed as requested! ***

Appendix F.3

1234.
1825.
1846.
1238.
1824.
1861.
1229.
1790.
1856.

AR VIO R OB I

1004.
296.
334.

1010.
199.
200.

1012.
288.
199.

CUTFRF UINIb WR

.536
.898
.558
.055
.785
.421
.556
.841
.585
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F.3-76

3000 + My (k-ft)
(o) o o (o] (o]
) ) T
(o) Yy (o) 4
+-
(o] (o)
(0] o
.
(o] O (o] (o] o
36 x 48.6 in Mx (k-ft)
} { } 3 | i I I I E
Code: ACI 318-95 -3000 3000
Units: English N
Run axis: Biaxial
Run option: Investigation T
Slenderness: Not considered
:mn type: Structural 1
Bars: User-defined 1
Date: 07/20/06
Time: 12:47:49 -+
-3000 -
P =0Kkip
PCACOL V3.00 (PCA 1999) - Licensed to: Licensee name not yet specified.
File: SA\DGN-ST\NORTHC~1\BONNER~NANALYSIS\PIERS\HLB142\PCACOL~1\M8PLAN.COL
Project: BONNER BRIDGE - OREGON INLET
Column: HLB #142 Engineer: JMJ
fic =3 ksi fy =40 ksi Ag =1749.6 in"2 18 #11 bars
Ec = 3122 ksi Es = 29000 ksi As =28.08 in"2 Rho =1.60%
fc = 2.55 ksi e_rup = Infinity Xo =0.00in Ix = 344374 in*4
1 =0.003 infin Yo =0.00in ly = 188957 in*4
Beta1 =0.85 Clear spacing = 4.74 in Clear cover =5.00 in
Confinement: Tied phi(a) = 0.8, phi(b) = 0.9, phi(c) =0.7
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07/25/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page 1
13:48:05 Licensed to: Licensee name not yet specified. M8AFT3-77

/o6
Amd ,./
Lo B s
0000000 00000 00000 00000 00000 00

00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 OO0 00 00

00 o0 00 0]0) 00 ©0O0 00 00 00
0]¢) o0 00 0000000 00 00 00 00
0000000 00 00 00 00 00 00 00 00 0O
00 00 00 00 00 00 00 00 00 00
00 00000 00 o]0} 00000 00000 00000  (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
PCACOL (tm) computer program. Furthermore, PCA neither makes any warranty
expressed nor implied with respect to the correctness of the output
prepared by the PCACOL(tm) program. Although PCA has endeavored to
produce PCACOL(tm) error free, the program is not and can't be certified
infallible. The final and only responsibility for analysis, design and
engineering documents is the licensees. Accordingly, PCA disclaims all
responsibility in contract, negligence or other tort for any analysis,
design or engineering documents prepared in connection with the use of
the PCACOL(tm) program.

SO 7o cntER (o2 5

St < grreo e
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07/25/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
13:48:05 Licensed to: Licensee name not yet specified.

General Information:

2
M8AGT.3.78

Page

File Name: S:\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB142\PCACOL~1\M8ACT.COL

Project: BONNER BRIDGE - OREGON INLET
Column: , HLB #142 Engineer: JMJ
Code: ACI 318-95 Units: English
Run Option: Investigation Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural
Material Properties:
fre = 4.4 ksi fy = 40 ksi
Ec = 3780.96 ksi Es = 29000 ksi
fc = 3.74 ksi Rupture strain = Infinity
Ultimate strain = 0.003 in/in
Betal = 0.83
Section:
Rectangular: Width = 31 in Depth = 43.6 in
Gross section area, Ag = 1351.6 in™2
Ix = 214111 in™4 Iy = 108241 in"4
Xo = 0 in Yo = 0 in
Reinforcement:
Rebar Database: User-defined
Size Diam (in) Area (in™2) Size Diam (in) Area (in”2) Size Diam (in) Area (in™2)
# 1 0.00 0.00 # 3 0.38 0.11 # 4 0.50 0.20
# 5 0.63 0.31 # 6 0.75 0.44 # 7 0.88 0.60
# 8 1.00 0.79 # 9 1.13 1.00 # 10 1.27 1.27
# 11 1.41 1.56 # 14 1.69 2.25 # 18 2.26 4.00
Confinement: Tied; #1 ties with #9 bars, #1 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

Layout: Rectangular
Pattern: Equal Bar Spacing
Total steel area, As = 28.08 in®2 at 2.08%
18 #11 Cover 2.5 in

Factored Loads and Moments with Corresponding Capacities:

(Cover to longitudinal reinforcement)

(see user's manual for notation)

Pu Mux Muy fMnx fMny
No kip k-ft k-ft k-ft k-ft fMn/Mu
1 546.0 94.0 76.0 1217.6 986.9 12.966
2 290.0 273.0 87.0 1649.3 523.3 6.039
3 442.0 195.0 71.0 1648.4 602.6 8.457
4 455.0 78.0 64.0 1212.1 991.1 15.518
5 278.0 263.0 89.0 1626.1 548.5 6.181
6 425.0 188.0 74.0 1616.9 638.3 8.604
7 345.0 59.0 48.0 1205.2 978 .4 20.410
8 210.0 273.0 86.0 1612.8 505.9 5.905
9 290.0 195.0 41.0 1726.8 364.1 8.856
10 302.0 52.0 42.0 1198.0 969.3 23.055
11 202.0 263.0 89.0 1591.9 536.3 6.050
12 279.0 188.0 39.0 1722.8 359.7 9.166
13 588.0 101.0 82.0 1211.9 985.1 12.005
14 331.0 655.0 71.0 1812.9 196.2 2.768
15 484.0 421.0 68.0 1835.0 295.9 4.358
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07/25/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
Licensee name not yet specified.

13:48:05 Licensed to:

16
17
18
19
20
21
22
23
24

496.
318.
465.
376.
, 241.
321.
333.
232.
308.

[eleNeNeNoNeoNoNoNol

85.
630.
405.

65.
655.
421.

57.
630.
405.

[eleoleleolNeoNeoNeNoNol

69.
102.
74 .
53.
71.
45.
47.
102.
43.

[eNeNeNeNoNoNeNoNo)

*** Program completed as requested! ***

Appendix F.3

1218.
1773.
1816.
1205.
1761.
1809.
1191.3
1729.3
1801.9

NJUuwN

988.
287.
328.
985.
193.
193.
982.
281.
193.

NONWD OO IO

Page 3
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.330
.815
.484
.566
.690
.297
.899
.745
.450
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J ! (o]
' Y
(@] 0]
+-
(@) (o]
(@) (o]

31 x 43.6 in

|
1

3000

My (k-ft)

Mx (k-ft)

Code: ACI 318-95 -3600
Units: English

Run axis: Biaxial

Run option: Investigation
Slenderness: Not considered
_Jlumn type: Structural
Bars: User-defined

Date: 07/25/06

Time: 13:48:08

P = 0 kip

-3000 -

3000

F.3-80

PCACOL V3.00 (PCA 1999) - Licensed to: Licensee name not yet specified.

File: S\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB142\PCACOL~1\M8ACT.COL

Project: BONNER BRIDGE - OREGON INLET

Column: HLB #142

f'c = 4.4 ksi fy =40 ksi

Ec = 3781 ksi Es = 29000 ksi
fc = 3.74 ksi e_rup = Infinity
e_u =0.003 in/in

Beta1 = 0.83

Confinemeptniiied-.3

Engineer: JMJ
Ag = 1351.6 in"2
As =28.08 in"2
Xo =0.00in

Yo =0.00in

Clear spacing =4.74 in

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

18 #11 bars

Rho =2.08%

Ix =214111 in"4

ly = 108241 in"4
Clear cover =2.50 in
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F.3-81
H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMI Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS
. HLB 142 MEM. 10 JT. 7 W ®
COLUMN LOADS
PMAX
HLB 142 MEMBER 10 JOINT 7
GROUP 1 GROUP 2
p MY MZ P MY MZ
DL 291.94 0.00 29.82 DL 291.94 0.00 29.82
LL 103.76 0.00 7.28 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 3268 30429 57.86
SERVICE 395.70 0.00 22.54 SERVICE 32462  504.29 87.68
STRENGTH  604.34 0.00 22.99 STRENGTH 42201 65558  113.98
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL 291.94 0.00 29.82 DL 291.94 0.00 29.82
LL 103.76 0.00 7.8 LL 103.76 0.00 7.28
GROUP3 1421  324.07 2218 . GROUP 4 1.40 0.00 36.21
SERVICE 40991  324.07 4472 SERVICE 397.10 0.00 58.75
STRENGTH  532.88  421.29 58.14 STRENGTH  516.23 0.00 76.38
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL 291.94 0.00 29.82 DL 291.94 0.00 29.82
LL 0.00 0.00 0.00 LL 103.76 0.00 728
GROUP 5 3409 504.29 94.07 GROUP 6 1561 324.07 58.39
SERVICE 326.03 50429  123.89 SERVICE 41131  324.07 80.93
STRENGTH  407.54 63036 154.86 STRENGTH  514.14 40509  101.16
SLENDERNESS EFFECTS IN

COMPRESSION MEMBERS (AASHTO 8.16.5)

fc= 3000 psi PHI=  0.70 We= 150  PCF
Ec = W' #33%#cA%° = 3320561 PSI Width of Rect. Col. = B= 35928 In
Depth of Rect. Col = D= 62148 In
ry=030*D= 18.64 In. Ly= 11583 Ft. Ky = 2.0
r,=030*B= 1078 1In. L,= 18583 Ft K, = 1.2
IYY = B*DA3/12 Iyy = 718676 In4
I, = D*B"/12 Iz = 240185 In’
KyLyr = 149 < 22 NO SLENDERNESS EFFECT
K,L,r = 248 > 22 CONSIDER SLENDERNESS
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H. W.LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMI  Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS o
HLB 142 MEM. 10JT. 7 WE
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D KL/R My Mpr Bp Py Pc Oy 3, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 62.148 149 0.00 0.00  0.000 604 0 1.000 1.000 124
MZ 35928 62.148 2438 22.99 38.77 1.686 604 16370 1.056 1.056 84
GROUP 2
B D KL/R My Mp,, Bp Py Pe S S Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 149 655.58 0.00  0.000 422 0 1.000 1.000 656
MZ 35928 62.148 24.8 113.98 38.77  0.340 422 32811 1.019 1.019 116
GROUP 3
B D KL/R My Mpy By Py Pe Oy S, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 14.9 421.29 0.00  0.000 533 0 1.000 1.000 421
MZ 35928 62.148 24.8 58.14 38.77  0.667 533 26380 1.030 1.030 75 *
GROUP 4
B D KL/R MU NIDL BD PL PC 61.) 65 M(‘
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 14.9 0.00 0.00  0.000 516 0 1.000 1.000 106 *
MZ 35928 62.148 24.8 76.38 3877 0508 516 29166 1.026 1.026 78
GROUP 5
B D KL/R My MpL Bp Py Pc O S Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 62.148 149 630.36 0.00  0.000 408 0 1.000 1.000 630
MZ 35928 62.148 248 154.86 38.77  0.250 408 35167 1.017 1.017 157
GROUP 6
B D KL/R My Mp, Bp Py Pe 5y, S, M
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 149 405.09 0.00  0.000 514 0 1.000 1.000 405
MZ 35928 62.148 24.8 101.16 3877 0.383 514 31789 1.024 1.024 104
* MINIMUM MOMENT CONTROLS
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F.3-83
H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA
SUBJECT: HIGH LEVEL BENT ANALYSIS

‘HLB 142 MEM. 10 JT. 7 Wb e

JIMJ  Jun-06

COLUMN LOADS
PMIN
HLB 142 MEMBER 10 JOINT 7
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL 218.96 0.00 29.82 DL 218.96 0.00 29.82
LL 51.47 0.00 13.41 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 32.68 504.29 57.86
SERVICE 270.43 0.00 43.23 SERVICE 251.64 504.29 87.68
STRENGTH  396.16 0.00 67.82 STRENGTH  327.13 655.58 113.98
GROUP 3 GROUP 4
p MY MZ p MY MZ

DL 218.96 0.00 29.82 DL 218.96 0.00 29.82

LL 51.47 0.00 13.41 LL 51.47 0.00 13.41

GROUP 3 14.21 324.07 22.18 GROUP 4 1.40 0.00 36.21
SERVICE 284.64 324.07 65.41 SERVICE 271.83 0.00 79.44
STRENGTH  370.03 421.29 85.03 STRENGTH  353.37 0.00 103.27

GROUP 5 GROUP 6
P MY MZ P MY MZ

DL 218.96 0.00 29.82 DL 218.96 0.00 29.82

LL 0.00 0.00 0.00 LL 51.47 0.00 13.41

GROUP 5 34.09 504.29 94.07 GROUP 6 15.61 324.07 58.39

SERVICE 253.05 504.29 123.89 SERVICE 286.04 324.07 101.62

STRENGTH  316.31 630.36 154.86 STRENGTH 357.54 405.09 127.03

SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)

fc= 3000 psi PHI=  0.70 We= 150  PCF
Ec =W #33%pc% = 3320561 PSI Width of Rect. Col. = B= 35928 In.
Depth of Rect. Col = D= 62.148 In.
ry=030*D= 18.64 In. Ly= 11583 Ft Ky = 2.0
1,=030*B= 1078 In. L,= 18583 Ft. K, = 12
Iyy = B*D"/12 Tyy = 718676 In*
Iy, = D*B"/12 Iy, = 240185 In’
KyLyr = 149 < 22 NO SLENDERNESS EFFECT
K L/t = 248 > 22 CONSIDER SLENDERNESS
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS
HLB 142 MEM. 10JT1.7 119
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D KL/R My Mbpr Bp Py Pe Oy O, Mce
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 14.9 0.00 0.00  0.000 396 0 1.000 1.000 81 *
MZ 35928 62.148 248 67.82 3877  0.572 396 27978 1.021 1.021 69
GROUP 2
B D KL/R My Mpr Bp Py Pc 5y, & Me
In. In. Ft.Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 14.9 655.58 0.00  0.000 327 0 1.000 1.000 656
MZ 35928 62.148 24.8 113.98 3877  0.340 327 32811 1.014 1.014 116
GROUP 3
B D KL/R My Mpp Bp Py Pc Sy S, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 14.9 421.29 0.00  0.000 370 0 1.000 1.000 421
MZ 35928 62.148 24.8 85.03 3877  0.456 370 30202 1.018 1.018 87
GROUP 4
B D KL/R My Mpr. Bp Py Pc Sy S, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 14.9 0.00 0.00  0.000 353 0 1.000 1.000 73 *
MZ 35928 62.148 24.8 103.27 3877 0375 353 31970 1.016 1.016 105
GROUP 5
B D KL/R My MpL Bp Py Pc Oy S, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 149 630.36 0.00  0.000 316 0 1.000 1.000 630
MZ 35.928 62.148 248 154.86 38.77  0.250 316 35167 1.013 1.013 157
GROUP 6
B D KL/R My Mp; Bp Py Pe S S, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 149 405.09 0.00  0.000 358 0 1.000 1.000 405
MZ 35928 62.148 24.8 127.03 38.77  0.305 358 33689 1.015 1.015 129
* MINIMUM MOMENT CONTROLS
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F.3-85
H. W. LOCHNER, INC.

. PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS
/' HLB 142 MEM. 10JT. 9 We8 7
COLUMN LOADS
PMAX
HLB 142 MEMBER 10 JOINT 9
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL -335.15 0.00 19.53 DL -335.15 0.00 19.53
LL -103.76 0.00 -19.42 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP2  -32.89  -913.52 139.85
SERVICE -438.91 0.00 0.11 SERVICE -368.04  -913.52  159.38
STRENGTH  -660.51 0.00  -16.69 STRENGTH -478.45 -1187.58  207.19
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL -335.15 0.00 19.53 DL -335.15 0.00 19.53
LL -103.76 0.00 -19.42 LL -103.76 0.00 -19.42
GROUP3  -1427  -537.82 55.63 GROUP 4 -1.40 0.00  381.10
SERVICE -453.18  -537.82 55.74 SERVICE -440.31 0.00  381.21
STRENGTH  -589.13  -699.17 72.46 STRENGTH  -572.40 0.00 49557
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL -335.15 0.00 19.53 DL -335.15 0.00 19.53
LL 0.00 0.00 0.00 LL -103.76 0.00  -19.42
GROUPS5  -3429 91352 52095 GROUP 6  -15.67  -537.82  436.73
SERVICE -369.44  -913.52 54048 SERVICE  -45458  -537.82  436.84
STRENGTH -461.80 -1141.90  675.60 STRENGTH  -56823  -672.28  546.05
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fe= 3000 psi PHI=  0.70 We= 150  PCF
Ec = Wn'? #33%pc0%° = 3320561 PSI Width of Rect. Col. = B= 35928 In.
Depth of Rect. Col = D= 62.148 In.
ry=030*D= 18.64 In. Ly= 11.583 Ft. Ky = 2.0
r;=030*B= 1078 In. L,= 18583 Ft. K,= 1.2
Iyy = B*D"Y/12 Iyy = 718676 In*
Iz, = D*B/12 I, = 240185 In’
KyLyr = 149 < 22 NO SLENDERNESS EFFECT
KL/t = 248 > 22 CONSIDER SLENDERNESS
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F.3-86

/ H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS o
HLB 142 MEM. 10 JT. 9 We e

SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)

GROUP 1
B D KL/R My Mpr Bp Py Pc Sy, B Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 14.9 0.00 0.00  0.000 661 0 1.000 1.600 136
MZ 35.928 62.148 248 16.69 25.39 1.521 661 17439 1.057 1.057 92
GROUP 2
B D KL/R My Mp,. Bp Py Pe Sy, d, Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 14.9 1187.58 0.00  0.000 478 0 1.000 1.000 1188
MZ 35928 62.148 24.8 207.19 2539 0.123 478 39170 1.018 1.018 211
GROUP 3
B D KL/R My My Bp Pu Pc Sy, Js Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 14.9 699.17 0.00  0.000 589 0 1.000 1.000 699
MZ 35928 62.148 248 72.46 2539 0350 589 32562 1.027 1.027 82 *
GROUP 4
B D KL/R My Mpy Bp Py Pe Oy, ol Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 149 0.00 0.00  0.000 572 0 1.000 1.000 118 *
MZ 35928 62.148 2438 495.57 2539  0.051 572 41827 1.020 1.020 505
GROUP 5
B D KL/R My Mp, Bp Py Pc Oy, S Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 62.148 14.9 1141.90 0.00  0.000 462 0 1.000 1.000 1142
MZ 35928 62.148 24.8 675.60 2539  0.038 462 42378 1.016 1.016 686
GROUP 6
B D KL/R My Mp Bp Py Pc 5, LN Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 149 672.28 0.00  0.000 568 0 1.000 1.000 672
MZ 35928 62.148 24.8 546.05 2539  0.046 568 42017 1.020 1.020 557

* MINIMUM MOMENT CONTROLS
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA

F.3-87

IMJ Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS N
HLB 142 MEM. 10 JT. 9 WhE T/
COLUMN LOADS
PMIN
HLB 142 MEMBER 10 JOINT 9
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL -251.36 0.00 19.53 DL -251.36 0.00 19.53
LL -51.47 0.00 20.71 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP2  -32.89 91352  139.85
SERVICE -302.83 0.00 40.24 SERVICE 28425 91352 159.38
STRENGTH  -438.29 0.00 70.26 STRENGTH -369.53 -1187.58  207.19
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL -251.36 0.00 19.53 DL -251.36 0.00 19.53
LL -51.47 0.00 20.71 LL -51.47 0.00 20.71
GROUP3  -1427  -537.82 55.63 GROUP 4 -1.40 0.00  381.10
SERVICE 317.10  -537.82 95.87 SERVICE -304.23 0.00  421.34
STRENGTH -41223  -699.17  124.63 STRENGTH  -395.50 0.00  547.74
GROUP 5 GROUP 6
P MY MZ p MY MZ
DL -251.36 0.00 19.53 DL -251.36 0.00 19.53
LL 0.00 0.00 0.00 LL -51.47 0.00 20.71
GROUP5  -3429 91352 52095 GROUP6  -1567 -537.82  436.73
SERVICE 285.65  -913.52  540.48 SERVICE  -318.50  -537.82  476.97
STRENGTH = -357.07 -1141.90  675.60 STRENGTH -398.13  -67228  596.21
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 psi PHI=  0.70 We= 150  PCF
Ec = W' #33%0cA% = 3320561 PSI Width of Rect. Col. = B= 35928 In
Depth of Rect. Col = D= 62.148 In.
ry=030*D= 18.64 In. Ly= 11583 Ft Ky = 2.0
r,=030*B= 1078 In. L,= 18583 Ft K, = 12
Iyy = B*D"Y/12 Tyy = 718676 In*
I = D*B~/12 Iy = 240185 In’
KyLy/r = 149 < 22 NO SLENDERNESS EFFECT
KL/t = 248 > 22 CONSIDER SLENDERNESS
Appendix F.3
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS p
HLB 142 MEM. 10 JT. 9 W B 7/ge
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D  KLR My Mp, By Py Pe 8 S, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 62.148 14.9 0.00 0.00  0.000 438 0 1.000 1.000 90 *
MZ 35.928 62.148 24.8 70.26 25.39  0.361 438 32299 1.020 1.020 72
GROUP 2
B D  KLR My Mp. Bp Py Pe 3y 3, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 149 1187.58 0.00  0.000 370 0 1.000 1.000 1188
MZ 35928 62.148 24.8 207.19 25.39  0.123 370 39170 1.014 1.014 210
GROUP 3
B D  KLR My Mp, Bp Py Pe By 3, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 149 699.17 0.00  0.000 412 0 1.000 1.000 699
MZ 35928 62.148 24.8 124.63 2539 0.204 412 36529 1.016 1.016 127
GROUP 4
B D KL/R My, MpL Bp Py Pe Oy S Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 14.9 0.00 0.00  0.000 396 0 1.000 1.000 81 *
MZ 35928 62.148 24.8 547.74 2539  0.046 396 42022 1.014 1.014 555
GROUP 5
B D KLR My MpL B, P, P. S 3, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 62.148 149 1141.90 0.00  0.000 357 0 1.000 1.000 1142
MZ 35928 62.148 248 675.60 2539 0.038 357 42378 1.012 1.012 684
GROUP 6
B D KL/R My Mpr. Bp Py Pe 5y, S, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 14.9 672.28 0.00  0.000 398 0 1.000 1.000 672
MZ 35928 62.148 24.8 596.21 2539 0.043 398 42174 1.014 1.014 604
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07/20/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page 1

13:00:55 Licensed to: Licensee name not yet specified. M10PLAF 3-89
»
—;Mﬂj /ob

0000000 00000 00000 00000 00000 00 0B T
00 00O 00O OO0 OO 00 OO OO0 00 00 00 WeE a6
00 00O 00O 00 OO 00 OO0 OO0 00 00 00

00 00 00 00 00 00 00 00 00

00 00 00 0000000 00 00 00 00

0000000 00 00 00 ©OO0 00 00 OO0 OO0 00

00 00O 00 OO 00 00 00 00 00 OO0

00 00000 00 00 00000 00000 00000  (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
PCACOL (tm) computer program. Furthermore, PCA neither makes any warranty
expressed nor implied with respect to the correctness of the output
prepared by the PCACOL(tm) program. Although PCA has endeavored to
produce PCACOL(tm) error free, the program is not and can't be certified
infallible. The final and only responsibility for analysis, design and
engineering documents is the licensees. Accordingly, PCA disclaims all
responsibility in contract, negligence or other tort for any analysis,
design or engineering documents prepared in connection with the use of
the PCACOL(tm) program.

EASEC on Pears
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07/20/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page 2
13:00:55 Licensed to: Licensee name not yet specified. M10PLA¥ 3-90
General Information:
File Name: S:\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB142\PCACOL~1\M10PLAN.COL
Project: BONNER BRIDGE - OREGON INLET
Column: HLB #142 Engineer: JMJ
Code: ACI 318-95 Units: English
Run Option: Investigation Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural
Material Properties:
f'e = 3 ksi fy = 40 ksi
Ec = 3122.02 ksi Es = 29000 ksi
fc = 2.55 ksi Rupture strain = Infinity
Ultimate strain = 0.003 in/in
Betal = 0.85
Section:
Rectangular: Width = 36 in Depth = 62.1 in
Gross section area, Ag = 2235.6 in"2
Ix = 718449 in™4 Iy = 241445 in™4
Xo = 0 in Yo = 0 in
Reinforcement:
Rebar Database: User-defined
Size Diam (in) Area (in”"2) Size Diam (in) Area (in™2) Size Diam (in) Area (in”2)
# 1 0.00 0.00 # 3 0.38 0.11 # 4 0.50 0.20
# 5 0.63 0.31 # 6 0.75 0.44 # 7 0.88 0.60
# 8 1.00 0.79 # 9 1.13 1.00 # 10 1.27 1.27
# 11 1.41 1.56 # 14 1.69 2.25 # 18 2.26 4.00
Confinement: Tied; #1 ties with #9 bars, #1 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(ec) = 0.7

Layout: Rectangular

Pattern: Equal Bar Spacing
Total steel area, As 28.08
18 #11 Cover 5 in

Factored Loads and Moments with

(Cover to longitudinal reinforcement)
in®2 at 1.26%

Corresponding Capacities: (see user's manual for notation)

Pu Mux Muy fMnx fMny
No kip k-ft k-ft k-ft k-ft fMn/Mu
1 604.0 124.0 84.0 1758.2 1194 .8 14.193
2 422.0 656.0 116.0 2548.2 448.3 3.884
3 533.0 421.0 75.0 2602.8 462.5 6.182
4 516.0 106.0 78.0 1667 .4 1226.7 15.729
5 408.0 630.0 157.0 2434.3 605.8 3.864
6 514.0 405.0 104.0 2475.8 636.8 6.114
7 396.0 81.0 69.0 1477 .4 1259.7 18.247
8 327.0 656.0 116.0 2479.1 435.4 3.778
9 370.0 421.0 87.0 2474.1 507.9 5.875
10 353.0 73.0 105.0 956 .4 1377.3 13.112
11 316.0 630.0 157.0 2374.2 591.0 3.768
12 358.0 405.0 129.0 2298.0 731.3 5.674
13 661.0 136.0 92.0 1761.2 1187.4 12.936
14 478.0 1188.0 211.0 2576.9 457.3 2.169
15 589.0 699.0 82.0 2701.6 317.5 3.865
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07/20/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page 3

13:00:55 Licensed to: Licensee name not yet specified. M10PLAF 3-91
16 572.0 118.0 505.0 365.4 1558.8 3.087
17 462.0 1142.0 686.0 1862.1 1122.3 1.632
18 568.0 672.0 557.0 1551.2 1286.3 2.309
19 438.0 90.0 72.0 1560.6 1247.4 17.334
20 370.0 1188.0 210.0 2513.3 442.3 2.115
21 412.0 699.0 127.0 2535.6 458.1 3.627
22 396.0 81.0 555.0 217.2 1488.2 2.681
23 357.0 1142.0 684.0 1830.6 1098.1 1.604
24 398.0 672.0 604.0 1425.2 1277.8 2.118

*** Program completed as requested! ***
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F.3-92

4000 + My (k-ft)
o (o] £
(o] o T
Y
o —-I— X o T
o o 1
o o
o o o (o]
36 x 62.1 in Mx (k-ft)
I I i } i I l I I I I I 3 I i |
Code: ACI 318-95 -4000 4000
Units: English T
Run axis: Biaxial -
Run option: Investigation 1
Slenderness: Not considered
mn type: Structural 1
Bars: User-defined T
Date: 07/20/06 1
Time: 13:01:04
-4000 —
P =0 kip
PCACOL V3.00 (PCA 1999) - Licensed to: Licensee name not yet specified.
File: S\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB142\PCACOL~1\M10PLAN.COL
Project: BONNER BRIDGE - OREGON INLET
Column: HLB #142 Engineer: JMJ
fc =3 ksi fy =40 ksi Ag =2235.6 in"2 18 #11 bars
Ec = 3122 ksi Es = 29000 ksi As =28.08 in"2 Rho =1.26%
fc = 2.55 ksi e_rup = Infinity Xo =0.00in Ix = 718449 in"4
1=0.003 in/in Yo =0.00in ly = 241445 in"4
Beta1 =0.85 Clear spacing =6.79 in Clear cover =5.00 in
Confinement: Tied hi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7
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07/25/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page 1
13:48:15 Licensed to: Licensee name not yet specified. M10A¢H 3-93

st
u)Di3

0000000 00000 00000 00000 00000 00
00 00 00 00 00 o0 00 00 00 o0 00
00 o0 00 00 OO0 00 00 00 00 00 00

00 o0 00 00 00 00 0]0) 00 00
00 00 00 0000000 00 00 00 00
0000000 00 00 0O 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00
0]0) 00000 00 00 00000 00000 00000  (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input £for processing by the
PCACOL (tm) computer program. Furthermore, PCA neither makes any warranty
expressed nor implied with respect to the correctness of the output
prepared by the PCACOL(tm) program. Although PCA has endeavored to
produce PCACOL (tm) error free, the program is not and can't be certified
infallible. The final and only responsibility for analysis, design and
engineering documents is the licensees. Accordingly, PCA disclaims all
responsibility in contract, negligence or other tort for any analysis,
design or engineering documents prepared in connection with the use of
the PCACOL (tm) program.

ﬁﬁ9%’ coviEl (ess

;Wc = Yoo P2
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07/25/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
13:48:15 Licensed to: Licensee name not yet specified.

Pag

General Information:

File Name: S:\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB142\PCACOL~1\M10ACT.COL

Project: BONNER BRIDGE - OREGON INLET
Column: HLB #142 Engineer: JMJ
Code: ACI 318-95 Units: English

Run Option: Investigation Slenderness: Not considered

e 2
M10AdT.3-94

Run Axis: Biaxial Column Type: Structural
Material Properties:
fre = 4.4 ksi fy = 40 ksi
Ec = 3780.96 ksi Es = 29000 ksi
fc = 3.74 ksi Rupture strain = Infinity
Ultimate strain = 0.003 in/in
Betal = 0.83
Section
Rectangular: Width = 31 in Depth = 57.1 in
Gross section area, Ag = 1770.1 in”"2
Ix = 480938 in™4 Iy = 141756 in™4
Xo = 0 in Yo = 0 in
Reinforcement:
Rebar Database: User-defined
Size Diam (in) Area (in™2) Size Diam (in) Area (in”2) Size Diam (in) Area (in"2)
# 1 0.00 0.00 # 3 0.38 0.11 # 4 0.50 0.20
# 5 0.63 0.31 # 6 0.75 0.44 # 7 0.88 0.60
# 8 1.00 0.79 # 9 1.13 1.00 # 10 1.27 1.27
# 11 1.41 1.56 # 14 1.69 2.25 # 18 2.26 4.00
Confinement: Tied; #1 ties with #9 bars, #1 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

Layout: Rectangular
Pattern: Equal Bar Spacing (Cover to longitudinal reinforcement)
Total steel area, As 28.08 in”™2 at 1.59%

18 #11 Cover = 2.5 in
Factored Loads and Moments with Corresponding Capacities: (see user's manual for no
Pu Mux Muy fMnx fMny

No kip k-ft k-ft k-ft k-ft fMn/Mu
1 604.0 124 .0 84.0 1747.2 1183.7 14.091

2 422.0 656.0 116.0 2507.8 443.6 3.823

3 533.0 421.0 75.0 2585.9 462.6 6.143

4 516.0 106.0 78.0 1625.3 1200.2 15.352

5 408.0 630.0 157.0 2395.9 597.0 3.803

6 514.0 405.0 104.0 2456.3 629.3 6.064

7 396.0 81.0 69.0 1424.0 1213.5 17.583

8 327.0 656.0 116.0 2423 .4 427 .4 3.694

9 370.0 421.0 87.0 2427.8 501.2 5.767
10 353.0 73.0 105.0 907.0 1305.5 12.430
11 316.0 630.0 157.0 2324.2 582.0 3.690
12 358.0 405.0 129.0 2257.6 715.8 5.572
13 661.0 136.0 92.0 1759.4 1191.1 12.940
14 478.0 1188.0 211.0 2553 .4 449.2 2.149
15 589.0 699.0 82.0 2705.1 316.5 3.870
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07/25/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
Licensee name not yet specified.

13:48:15 Licensed to:

16
17
18
19
20
21
22
23
24

572.
462.
568.
438.
. 370.
412.
396.
357.
398.

[eNeNeNoNoNoNoNolNo)

118.
1142.
672.
90.
1188.
699.
81.
1142.
672.

el eNeNeoNeNoNeNolNe]

505.
686.
557.
72.
210.
127.
555.
684 .
604 .

[eNeNeoNoNelNeNoNolNo)

*** Program completed as requested! ***

Appendix F.3

350.
1829.
1517.
1506.
2461.
2493.

203.
1777.
1369.

CwVUdbUIdUTWEDN

1496.
1097.
1256.
1206.

437.

453.
1406.
1066.
1231.

UVFEFRFWLOLOIIW

NRENMWNDOAANREDN

Page 3
M10A¢E 3-95

.963
.601
.257
.748
.072
.567
.533
.557
.038
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o o o o
o o
o v o
o * o
o o
o o
o o o o

31 x 57.1 in

4000 + My (k-ft)

Mx (k-ft)

| | | | | |

Code: ACI 318-95 -4600
Units: English

Run axis: Biaxial

Run option: Investigation
Slenderness: Not considered
_Jlumn type: Structural
Bars: User-defined

Date: 07/25/06

Time: 13:48:17

P =0kip

-4000 -+

1
4000

F.3-96

PCACOL V3.00 (PCA 1999) - Licensed to: Licensee name not yet specified.

File: S\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB142\PCACOL~1\M10ACT.COL

Project: BONNER BRIDGE - OREGON INLET

Column: HLB #142

fic =4.4 ksi fy =40 ksi
Ec = 3781 ksi Es = 29000 ksi
fc =3.74 ksi e_rup = Infinity

e u=0.003in/in

Betal = 0.83

Engineer: JMJ
Ag =1770.1 in"2
As =28.08 in*2
Xo =0.00in

Yo =0.00in

Clear spacing = 6.79 in

ConfinengmterkiedF .3 phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

18 #11 bars

Rho =1.59%

Ix = 480938 in"4

ly = 141756 in"4
Clear cover =2.50 in
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F.3-97
H. W. LOCHNER, INC.

~ PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMI Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS /
/ HLB 142 MEM. 11 JT. 8 Wee oL
COLUMN LOADS
PMAX
HLB 142 MEMBER 11 JOINT §
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL 291.93 0.00 29.70 DL 291.93 0.00 29.70
LL 103.76 0.00 7.30 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 23268 -304.26 -57.87
SERVICE 395.69 0.00 22.40 SERVICE 25925  -504.26 28.17
STRENGTH  604.32 0.00 22.79 STRENGTH  337.03  -655.54 -36.62
GROUP 3 GROUP 4
P MY MZ p MY MZ
DL 291.93 0.00 29.70 DL 291.93 0.00 29.70
LL 103.76 0.00 -7.30 LL 103.76 0.00 -7.30
GROUP 3 1421 -324.05 -22.18 GROUP 4 1.40 0.00 36.16
SERVICE 38148  -324.05 0.22 SERVICE 397.09 0.00 58.56
STRENGTH 49592  -421.27 0.29 STRENGTH  516.22 0.00 76.13
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL 291.93 0.00 29.70 DL 291.93 0.00 29.70
LL 0.00 0.00 0.00 LL 103.76 0.00 -7.30
GROUP 5 3129 -504.26 2171 GROUP 6 -12.81  -324.05 13.98
SERVICE 260.64  -504.26 7.99 SERVICE  382.88  -324.05 36.38
STRENGTH 32580  -630.33 9.99 STRENGTH  478.60  -405.06 45.48
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 psi PHI= 070 We= 150 PCF
Ec =W #33%0cA% = 3320561 PSI Width of Rect. Col. = = 35928 In
Depth of Rect. Col = D= 62148 In.
ry=030*D= 18.64 In. Ly= 11.583 Ft. Ky = 2.0
1;=030*B= 10.78 In. L,= 18583 Ft. K, = 1.2
Iyy = B*D"/12 Iyy = 718676 In*
I, = D*B~/12 I, = 240185 In’
KyLyr = 149 < 22 NO SLENDERNESS EFFECT
KL/t = 248 > 22 CONSIDER SLENDERNESS
Appendix F.3
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS
HLB 142 MEM. 11JT. 8
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D KL/R My MpL Bp Py Pc Oy d, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 14.9 0.00 0.00  0.000 604 0 1.000 1.000 124 *
MZ 35928 62.148 2438 22.79 38.61 1.694 604 16322 1.056 1.056 84 *
GROUP 2
B D KL/R My Mpy Bp Py Pe Sy, s Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 14.9 655.54 0.00  0.000 337 0 1.000 1.000 656
MZ 35928 62.148 2438 36.62 38.61 1.054 337 21404 1.023 1.023 47 *
GROUP 3
B D KL/R My Mpp Bp Py Pe Sy s Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 62.148 14.9 421.27 0.00  0.000 496 0 1.000 1.000 421
MZ 35928 62.148 24.8 0.29 38.61  #HHHEHE 496 323 -0.839 -0.839 69 *
GROUP 4
B D KL/R My Mp, Bp Py Pe By d; Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 14.9 0.00 0.00  0.000 516 0 1.000 1.000 106 *
MZ 35928 62.148 24.8 76.13 38.61 0.507 516 29174 1.026 1.026 78
GROUP 5
B D KL/R My Mp, Bp Py Pc Sy, S Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 149 630.33 0.00  0.000 326 0 1.000 1.000 630
MZ 35928 62.148 248 9.99 38.61 3.866 326 9037 1.054 1.054 46 *
GROUP 6
B D KL/R My Mpy Bp Py Pe 3y, 8 Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 14.9 405.06 0.00  0.000 479 0 1.000 1.000 405
MZ 35928 62.148 24.8 45.48 38.601 0.849 479 23780 1.030 1.030 67 *
* MINIMUM MOMENT CONTROLS
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA

F.3-99

IMJ Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS Woe -
/HLB 142 MEM. 11 JT. 8 LE nt,
COLUMN LOADS
PMIN
HLB 142 MEMBER 11 JOINT 8
GROUP 1 GROUP 2
p MY MZ P MY MZ
DL 218.95 0.00 29.70 DL 218.95 0.00 29.70
IL 51.46 0.00 13.37 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP2  -32.68  -504.26 57.87
SERVICE 270.41 0.00 43.07 SERVICE 18627  -504.26 28.17
STRENGTH  396.13 0.00 67.58 STRENGTH 24215  -655.54 -36.62
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL 218.95 0.00 29.70 DL 218.95 0.00 29.70
LL 51.46 0.00 13.37 LL 51.46 0.00 13.37
GROUP3  -1421  -324.05 22.18 GROUP 4 1.40 0.00 36.16
SERVICE 25620  -324.05 20.89 SERVICE 271.81 0.00 79.23
STRENGTH  333.06  -421.27 27.16 STRENGTH  353.35 0.00  103.00
GROUP 5 GROUP 6
P MY MZ p MY MZ
DL 218.95 0.00 29.70 DL 218.95 0.00 29.70
LL 0.00 0.00 0.00 LL 51.46 0.00 13.37
GROUPS5  -3129  -504.26 21.71 GROUP6  -12.81  -324.05 13.98
SERVICE 187.66  -504.26 7.99 SERVICE  257.60  -324.05 57.05
STRENGTH  234.57  -630.33 9.99 STRENGTH  322.00  -405.06 71.31
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 psi PHI=  0.70 We= 150  PCF
Ec= WP #33%0cA% = 3320561 PSI Width of Rect. Col. = B= 35928 In.
Depth of Rect. Col = D= 62.148 In
1y =030*D= 18.64 In. Ly= 11583 Ft Ky = 2.0
1;=030*B= 1078 In. L,= 18583 Ft K, = 12
Iyy = B*D*/12 Tyy = 718676 In’
Ipz = D*B"/12 Iy = 240185 In’
KyLyr = 149 < 22 NO SLENDERNESS EFFECT
KL/t = 248 > 22 CONSIDER SLENDERNESS
Appendix F.3
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/ H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMI Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS oy
HLB 142 MEM. 11JT. 8 WEE 7)ok

F.3-100

SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)

GROUP 1
B D KL/R My MpL Bp Py Pc 5y O Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 14.9 0.00 0.00  0.000 396 0 1.000 1.000 81 *
MZ 35928 62.148 24.8 67.58 38.61 0.571 396 27983 1.021 1.021 69
GROUP 2
B D KL/R My Mp,. Bp Py Pc Sy O, Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 149 655.54 0.00  0.000 242 0 1.000 1.000 656
MZ 35928 62.148 2438 36.62 38.61 1.054 242 21404 1.016 1.016 37
GROUP 3
B D KL/R My MpL Bp Py Pc Oy S Mece
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 14.9 421.27 0.00  0.000 333 0 1.000 1.000 421
MZ 35928 62.148 24.8 27.16 38.61 1.422 333 18157 1.027 1.027 47 *
GROUP 4
B D KL/R My Mp., Bp Py Pe Sy 3, Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 14.9 0.00 0.00  0.000 353 0 1.000 1.000 73 *
MZ 35928 62.148 24.8 103.00 38.61 0.375 353 31982 1.016 1.016 105
GROUP 5
B D KL/R My MpL Bp Py Pc Oy o Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 62.148 14.9 630.33 0.00  0.000 235 0 1.000 1.000 630
MZ 35928 62.148 24.8 9.99 38.61 3.866 235 9037 1.039 1.039 33 *
GROUP 6
B D KL/R My Mp;. Bp Py Pc 5, O Mc
In. In. Ft.Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 14.9 405.06 0.00  0.000 322 0 1.000 1.000 405
MZ 35928 62.148 2438 71.31 38.61 0.541 322 28526 1.016 1.016 72

* MINIMUM MOMENT CONTROLS
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F.3-101
H. W. LOCHNER, INC.

. PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS o
+ HLB 142 MEM. 11 JT. 10 Wh & et
COLUMN LOADS
PMAX
HLB 142 MEMBER 11 JOINT 10
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL -335.14 0.00 19.67 DL -335.14 0.00 19.67
LL -103.76 0.00 -19.36 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 32.89 913.65  -139.88
SERVICE -438.90 0.00 0.31 SERVICE -302.25 913.65  -120.21
STRENGTH  -660.50 0.00 -16.38 STRENGTH -392.93 118775  -156.27
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL -335.14 0.00 19.67 DL -335.14 0.00 19.67
LL -103.76 0.00 -19.36 LL -103.76 0.00 -19.36
GROUP 3 14.27 537.89 -55.64 GROUP 4 -1.40 0.00 381.15
SERVICE -424.63 537.89 -55.33 SERVICE -440.30 0.00 381.46
STRENGTH  -552.02 699.26 -71.93 STRENGTH  -572.39 0.00 495.90
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL -335.14 0.00 19.67 DL -335.14 0.00 19.67
LL 0.00 0.00 0.00 LL -103.76 0.00 -19.36
GROUP 5 31.49 913.65 241.27 GROUP 6 12.87 537.89 325.51
SERVICE -303.65 913.65 260.94 SERVICE  -426.03 537.89 325.82
STRENGTH -379.56  1142.06 326.18 STRENGTH  -532.54 672.36 407.28
SLENDERNESS EFFECTS IN

COMPRESSION MEMBERS (AASHTO 8.16.5)

fe= 3000 psi PHI=  0.70 We= 150 PCF
Ec =W *33%pcA% = 3320561 PSI Width of Rect. Col. = B= 35928 In.
Depth of Rect. Col = D= 62.148 In
ry=030*D= 18.64 In. Ly= 11.583 Ft Ky = 2.0
;=030*B= 10.78 In. L,= 18583 Ft K, = 1.2
Iyy = B*D"/12 Iyy = 718676 In*
I, = D*B~/12 I,= 240185 In’
KyLyr = 149 < 22 NO SLENDERNESS EFFECT
KL/t = 248 > 22 CONSIDER SLENDERNESS
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS \ oy
HLB 142 MEM. 11 JT. 10 WE & 7y
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D KL/R My MpL Bp Py Pc Sy O, Mc¢
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 14.9 0.00 0.00  0.000 660 0 1.000 1.000 136
MZ 35928 62.148 248 16.38 25.57 1.562 660 17166 1.058 1.058 92
GROUP 2
B D KL/R My, Mp,. Bp Py Pe Sy, S, M¢
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 14.9 1187.75 0.00  0.000 393 0 1.000 1.000 1188
MZ 35928 62.148 24.8 156.27 2557  0.164 393 37787 1.015 1.015 159
GROUP 3
B D KL/R My Mpp Bp Py Pc Sy S Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 62.148 149 699.26 0.00  0.000 552 0 1.000 1.000 699
MZ 35928 62.148 24.8 71.93 2557  0.356 552 32438 1.025 1.025 77 *
GROUP 4
B D KL/R My Mpy. Bp Py Pe Oy O Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 14.9 0.00 0.00  0.000 572 0 1.000 1.000 118 *
MZ 35.928 62.148 24.8 495.90 25.57  0.052 572 41814 1.020 1.020 506
GROUP 5
B D KL/R My MpL Bp Py Pc Sy O Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 62.148 14.9 1142.06 0.00  0.000 380 0 1.000 1.000 1142
MZ 35928 62.148 2438 326.18 25.57  0.078 380 40774 1.013 1.013 331
GROUP 6
B D KL/R My MpL Bp Py Pc 8y, S, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 149 672.36 0.00  0.000 533 0 1.000 1.000 672
MZ 35928 62.148 24.8 407.28 25.57  0.063 533 41373 1.019 1.019 415

* MINIMUM MOMENT CONTROLS
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA

IMJ Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS y
HLB 142 MEM. 11 JT. 10 Whes
COLUMN LOADS
PMIN
HLB 142 MEMBER 11 JOINT 10
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL -251.36 0.00 19.67 DL -251.36 0.00 19.67
LL -51.46 0.00 20.72 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 3289  913.65  -139.88
SERVICE -302.82 0.00 40.39 SERVICE 21847 91365  -120.21
STRENGTH  -438.26 0.00 70.46 STRENGTH -284.00 1187.75  -156.27
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL -251.36 0.00 19.67 DL -251.36 0.00 19.67
LL -51.46 0.00 20.72 LL -51.46 0.00 20.72
GROUP 3 1427  537.89 -55.64 GROUP 4 -1.40 0.00  381.15
SERVICE 28855  537.89 -15.25 SERVICE -304.22 0.00  421.54
STRENGTH -375.11  699.26 -19.83 STRENGTH  -395.48 0.00  548.00
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL -251.36 0.00 19.67 DL -251.36 0.00 19.67
LL 0.00 0.00 0.00 LL -51.46 0.00 20.72
GROUP 5 3149 91365 24127 GROUP 6 1287 53789 32551
SERVICE 219.87  913.65  260.94 SERVICE  -289.95  537.89  365.90
STRENGTH -274.83 1142.06  326.18 STRENGTH  -36243 67236  457.38
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 psi PHI=  0.70 We= 150  PCF
Ec =W #33%0cA% = 3320561 PSI Width of Rect. Col. = B= 35928 In.
Depth of Rect. Col = D= 62.148 In.
ry=030*D= 18.64 In. Ly= 11.583 Ft. Ky = 2.0
r,=030*B=10.78 In. L,= 18583 Ft. K, = 12
Tyy = B*D/12 Tyy = 718676 In’
I, = D*B"/12 I, = 240185 In’
KyLy/r 149 < 22 NO SLENDERNESS EFFECT
K,L,r = 248 > 22 CONSIDER SLENDERNESS
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H. W. LOCHNER, INC.

F.3-104

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS
HLB 142 MEM. 11JT. 10 W
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D KL/R My MpL Bp Py Pe Sy, J, Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 149 0.00 0.00  0.000 438 0 1.000 1.000 90 *
MZ 35.928 62.148 2438 70.46 2557  0.363 438 32262 1.020 1.020 72
GROUP 2
B D KL/R My Mpy Bp Py Pe 5, O, Me
In. In. Ft.Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 149 1187.75 0.00  0.000 284 0 1.000 1.000 1188
MZ 35928 62.148 248 156.27 25.57  0.164 284 37787 1.011 1.011 158
GROUP 3
B D KL/R My Mpr Bp Py Pc Sy S Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 14.9 699.26 0.00  0.000 375 0 1.000 1.000 699
MZ 35928 62.148 24.8 19.83 25.57 1.290 375 19202 1.029 1.029 52 *
GROUP 4
B D KL/R My Mp. Bp Py Pe 5, S M¢
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 149 0.00 0.00  0.000 395 0 1.000 1.000 81 *
MZ 35.928 62.148 24.8 548.00 25.57  0.047 395 42010 1.014 1.014 555
GROUP 5
B D KL/R My MpL Bp Py Pc Sy N Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 149 1142.06 0.00  0.000 275 0 1.000 1.000 1142
MZ 35928 62.148 24.8 326.18 25.57  0.078 275 40774 1.010 1.010 329
GROUP 6
B D KL/R My Mp. Bp Py Pe 5y d, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 62.148 14.9 672.36 0.00  0.000 362 0 1.000 1.000 672
MZ 35928 62.148 24.8 457.38 25.57  0.056 362 41642 1.013 1.013 463
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07/20/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page 1

14:07:58 Licensed to: Licensee name not yet specified. M11PLEN3-105

BN PZAY ,7/0 6

0000000 00000 00000 00000 00000 00

00 00 00 00 00 00 00 00 00 00 00 /A

00 00 00 00 0O 00 0O 00 00 00 00 be&i “%&h

00 00 00 o]0] 00 00 00 00 00

00 00 00 0000000 00 (e]6] 00 00

0000000 00 00 00 00 00 00 00 00 00

00 00 00 00 00 00 00 00 00 0O

00 00000 00 00 00000 00000 00000  (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
PCACOL (tm) computer program. Furthermore, PCA neither makes any warranty
expressed nor implied with respect to the correctness of the output
prepared by the PCACOL(tm) program. Although PCA has endeavored to
produce PCACOL(tm) error free, the program is not and can't be certified
infallible. The final and only responsibility for analysis, design and
engineering documents is the licensees. Accordingly, PCA disclaims all
responsibility in contract, negligence or other tort for any analysis,
design or engineering documents prepared in connection with the use of
the PCACOL(tm) program.

“pasee S pests:
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07/20/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
14:07:58 Licensed to: Licensee name not yet specified.

Page 2

General Information:

File Name: S:\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB142\PCACOL~1\M11PLAN.COL

M11pLAN3-106

Project: BONNER BRIDGE - OREGON INLET
Column: HLB #142 Engineer: JMJ
Code: ACI 318-95 Units: English
Run Option: Investigation Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural
Material Properties:
fre = 3 ksi fy = 40 ksi
Ec = 3122.02 ksi Es = 29000 ksi
fc = 2.55 ksi Rupture strain = Infinity
Ultimate strain = 0.003 in/in
Betal = 0.85
Section:
Rectangular: Width = 36 in Depth = 62.1 in
Gross section area, Ag = 2235.6 in”"2
Ix = 718449 in™4 Iy = 241445 in™4
Xo = 0 in Yo = 0 in
Reinforcement:
Rebar Database: User-defined
Size Diam (in) Area (in®2) Size Diam (in) Area (in™2) Size Diam (in) Area (in"2)
# 1 0.00 0.00 # 3 0.38 0.11 # 4 0.50 0.20
# 5 0.63 0.31 # 6 0.75 0.44 # 7 0.88 0.60
# 8 1.00 0.79 # 9 1.13 1.00 # 10 1.27 1.27
# 11 1.41 1.56 # 14 1.69 2.25 # 18 2.26 4.00
Confinement: Tied; #1 ties with #9 bars, #1 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

Layout: Rectangular
Pattern: Equal Bar Spacing
Total steel area, As 28.08 in”2 at 1.26%
18 #11 Cover 5 in

Factored Loads and Moments with Corresponding Capacities:

(Cover to longitudinal reinforcement)

(see user's manual for notation)

Pu Mux Muy fMnx fMny

No kip k-ft k-ft k-ft k-ft fMn/Mu
1 604.0 124 .0 84.0 1758.2 1194.8 14.193
2 337.0 656.0 47.0 2589.7 185.6 3.948
3 496.0 421.0 69.0 2603.0 430.5 6.184
4 516.0 106.0 78.0 1667 .4 1226.7 15.729
5 326.0 630.0 46.0 2579.4 188.0 4.094
6 479.0 405.0 67.0 2594 .6 428.9 6.406
7 396.0 81.0 69.0 1477 .4 1259.7 18.247
8 242.0 656.0 37.0 2506.5 144.2 3.821
9 333.0 421.0 47.0 2549.8 285.7 6.057
10 353.0 73.0 105.0 956 .4 1377.3 13.112
11 235.0 630.0 33.0 2502.5 127.5 3.972
12 322.0 405.0 72.0 2473.5 437.5 6.106
13 660.0 136.0 92.0 1761.7 1187.3 12.939
14 393.0 1188.0 159.0 2576.3 344.9 2.169
15 552.0 699.0 77.0 2701.6 297.9 3.865
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07/20/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
Licensee name not yet specified.

14:07:58 Licensed to:

16
17

18

19
20
21
22
23
24

572.
380.
533.
438.
284 .
375.
395.
275.
362.

[eNeNeNeoNoNoNoNeoNol

118.
1142.
672.
90.
1188.
699.
81.
1142.
672.

[eNeNeoNeoNeoNeoNoNoNol

506.
331.
415.

72.
158.

52.
555.
329.
463.

(el eNeoNeNoNeoNeoNeNel

*** Program completed as requested! ***

Appendix F.3

366.
2357.
1848.
1560.
2487.
2617.

219.
2289.0
1698.0

B J oo o

1558.
679.
1143.
1247.
330.
196.
1487.
656.
1167.

O 00 OV 00 00

NNMNDNWNINDNDW

Page 3
M11prLEN3-107

.082
.064
.752
.334
.093
.745
.681
.004
.525
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36 x 62.1 in

Code: ACI 318-95

Units: English

Run axis: Biaxial

Run option: Investigation

Slenderness: Not considered
.mn type: Structural

Bars: User-defined

Date: 07/20/06

Time: 14:08:02

4000 +

My (k-ft)

P =0kip

-4000 -

T

F.3-1

PCACOL V3.00 (PCA 1999) - Licensed to: Licensee name not yet specified.

File: SADGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB142\PCACOL~1\M11PLAN.COL

Project: BONNER BRIDGE - OREGON INLET

Column: HLB #142

f'c = 3 ksi

Ec = 3122 ksi

fc = 2.55 ksi
u=0.003inf/in

Beta1 = 0.85

Confinement: Tied
Appendix F.3

fy =40 ksi
Es = 29000 ksi

e_rup = Infinity

Engineer: JMJ
Ag =2235.6 in*2
As =28.08 in"2
Xo =0.00in

Yo =0.00in

Clear spacing =6.79 in

phi(a) = 0.8, phi(b) = 0.9, phi(c) =0.7

18 #11 bars
Rho =1.26%

Ix = 718449 in"4
ly = 241445 in™4

Clear cover = 5.00 in
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07/25/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page 1
13:48:23 Licensed to: Licensee name not yet specified. M114c8-109

'@@&

Ans

o B

0000000 00000 00000 00000 00000 e]¢]
00 o0 00 00 OO 00 00 00 00 00 OO
00 00 00 00 00 00 00 00 00 00 0O

00 00 00 00 00 00 (0]6] 00 00
(0]0] 00 00 0000000 00 00 00 00
0000000 00 00 00 00 00 00 00 00 OO
00 00 00 00 00 00 00 00 00 00
00 00000 00 00 00000 00000 00000  (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
PCACOL (tm) computer program. Furthermore, PCA neither makes any warranty
expressed nor implied with respect to the correctness of the output
prepared by the PCACOL(tm) program. Although PCA has endeavored to
produce PCACOL(tm) error free, the program is not and can't be certified
infallible. The final and only responsibility for analysis, design and
engineering documents is the licensees. Accordingly, PCA disclaims all
responsibility in contract, mnegligence or other tort for any analysis,
design or engineering documents prepared in connection with the use of
the PCACOL (tm) program.

5‘“—0 A ‘,c,\(zﬁ (oL 5

Se= Ygoo Psi

Appendix F.3 Page 109 of 196




07/25/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page

2
13:48:23 Licensed to: Licensee name not yet specified. m11&c3-110

General Information:

File Name: S:\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB142\PCACOL~1\M11ACT.COL
Project: BONNER BRIDGE - OREGON INLET

Column: -+ HLB #142 Engineer: JMJ

Code: ACI 318-95 Units: English

Run Option: Investigation Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural

Material Properties:

f'ec = 4.4 ksi fy = 40 ksi
Ec = 3780.96 ksi Es = 29000 ksi
fc = 3.74 ksi Rupture strain = Infinity

Ultimate strain = 0.003 in/in
Betal = 0.83

Section:
Rectangular: Width = 31 in Depth = 57.1 in
Gross section area, Ag = 1770.1 in”"2
Ix = 480938 in™4 Iy = 141756 in™4
Xo = 0 in Yo = 0 in

Reinforcement:
Rebar Database: User-defined
Size Diam (in) Area (in”*2) Size Diam (in) Area (in”"2) Size Diam (in) Area (in”2)
# 1 0.00 0.00 # 3 0.38 0.11 # 4 0.50 0.20
# 5 0.63 0.31 # 6 0.75 0.44 # 7 0.88 0.60
# 8 1.00 0.79 # 9 1.13 1.00 # 10 1.27 1.27
# 11 1.41 1.56 # 14 1.69 2.25 # 18 2.26 4.00

Confinement: Tied; #1 ties with #9 bars, #1 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

Layout: Rectangular

Pattern: Equal Bar Spacing (Cover to longitudinal reinforcement)
Total steel area, As = 28.08 in®"2 at 1.59%

18 #11 Cover = 2.5 in

Factored Loads and Moments with Corresponding Capacities: (see user's manual for notation)

Pu Mux Muy fMnx fMny

No kip k-ft k-ft k-ft k-ft fMn/Mu
1 604.0 124.0 84.0 1747.2 1183.7 14.091
2 337.0 656.0 47.0 2535.2 185.0 3.865
3 496.0 421.0 69.0 2584 .3 421.5 6.138
4 516.0 106.0 78.0 1625.3 1200.2 15.352
5 326.0 630.0 46.0 2522.7 188.5 4.005
6 479.0 405.0 67.0 2567.0 427.2 6.339
7 396.0 81.0 69.0 1424 .0 1213.5 17.583
8 242.0 656.0 37.0 2441.2 134.5 3.721
9 333.0 421.0 47.0 2498.1 274 .6 5.933
10 353.0 73.0 105.0 907.0 1305.5 12.430
11 235.0 630.0 33.0 2434.3 128.5 3.864
12 322.0 405.0 72.0 2417.3 429.4 5.969
13 660.0 136.0 92.0 1759.7 1190.8 12.940
14 393.0 1188.0 159.0 2531.1 335.8 2.130
15 552.0 699.0 77.0 2685.9 296.1 3.842
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07/25/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page 3
13:48:23 Licensed to: Licensee name not yet specified. m11kcd-111

16 572.0 118.0 506.0 347.0 1496.6 2.957

17 380.0 1142.0 331.0 2312.5 672.7 2.026

18 533.0 672.0 415.0 1823.7 1127-.8 2.715

19 438.0 90.0 72.0 1506.5 1206.9 16.748

20 ¢ 284.0 1188.0 158.0 2426.7 324.6 2.043

21 375.0 699.0 52.0 2571.9 187.9 3.679

22 395.0 81.0 555.0 206.7 1405.3 2.533

23 275.0 1142.0 329.0 2234.5 646.9 1.957

24 362.0 672.0 463.0 1632.3 1128.3 2.432

*%* Program completed as requested! ***
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31 x 57.1 in

Code: ACI 318-95

Units: English

Run axis: Biaxial

Run option: Investigation

Slenderness: Not considered
Jlumn type: Structural

Bars: User-defined

Date: 07/25/06

Time: 13:48:25

4000 —

My (k-ft)

P =0 kip

-4000 1

PCACOL V3.00 (PCA 1999) - Licensed to: Licensee name not yet specified.

File: SADGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB142\PCACOL~1\M11ACT.COL

Project: BONNER BRIDGE - OREGON INLET

Column: HLB #142
f'c = 4.4 ksi

Ec = 3781 ksi

fc = 3.74 ksi

e _u=0.003 in/in
Beta1 =0.83
ConfinemfeppiededF.3

fy =40 ksi
Es = 29000 ksi

e_rup = Infinity

Engineer: JMJ
Ag =1770.1 in"2

As =28.08 in"2
Xo =0.00in
Yo =0.00in

Clear spacing = 6.79 in

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

18 #11 bars

Rho =1.59%

Ix = 480938 in*4

ly = 141756 in™
Clear cover =2.50 in
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- PROJECT: BONNER BRIDGE - OREGON INLET NORTH CARCLINA

H. W. LOCHNER, INC.

F.3-113

M Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS
* HLB 142 MEM. 13 JT. 9 wWeS W/ﬂ L
COLUMN LOADS
PMAX
HLB 142 MEMBER 13 JOINT 9
GROUP 1 GROUP 2
p MY MZ p MY MZ
DL 349.58 0.00 30.90 DL 349.58 0.00 30.90
LL 102.65 0.00 5.74 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 40.04  914.45 -49.65
SERVICE 45223 0.00 36.64 SERVICE 389.62  914.45 -18.75
STRENGTH  676.86 0.00 52.61 STRENGTH  506.51  1188.79 2438
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL 349.58 0.00 30.90 DL 349.58 0.00 30.90
LL 102.65 0.00 5.74 LL 102.65 0.00 5.74
GROUP3  17.09  538.09 -20.08 GROUP4  -38.82 0.00  -701.90
SERVICE 46932 538.09 16.56 SERVICE 413.41 0.00  -665.26
STRENGTH  610.12  699.52 21.53 STRENGTH  537.43 0.00  -864.84
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL 349.58 0.00 30.90 DL 349.58 0.00 30.90
LL 0.00 0.00 0.00 LL 102.65 0.00 5.74
GROUP 5 122 91445  -751.54 GROUP 6 2173 538.09  -721.98
SERVICE 350.80  914.45  -720.64 SERVICE  430.50  538.09  -685.34
STRENGTH  438.50  1143.06  -900.80 STRENGTH  538.13  672.61  -856.68
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 psi PHI=  0.70 We= 150 PCF
Ec =W #33#%pcA% = 3320561 PSI Width of Rect. Col. = = 35928 In
Depth of Rect. Col = D= 7086 In.
ry=030*D= 2126 In Ly= 0 Ft. Ky = 2.0
1;=030*B=10.78 In. L,= 25  Ft K, = 1.2
Tyy = B*D/12 Iyy = 1065259 In*
I, = D*B"/12 L, 273854 In’
KyLy/r 00 < 22 NO SLENDERNESS EFFECT
KL/t = 33 < 22 NO SLENDERNESS EFFECT
Appendix F.3
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H. W. LOCHNER, INC.

F.3-114

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS
HLB 142 MEM. 13JT.9 “\ﬂl\ =8
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D  KLR My MpL By P, Pc 8y S, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 70.86 0.0 0.00 0.00  0.000 677 0 1.000 1.000 154 *
MZ 35928 70.86 33 52.61 40.17 0.764 677 0 1.000 1.000 95
GROUP?2
B D KL/R My MpL Bp Py Pe 5, S, Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 70.86 0.0 1188.79 0.00  0.000 507 0 1.000 1.000 1189
MZ 35928 70.86 3.3 24.38 40.17 1.648 507 0 1.000 1.000 71 *
GROUP 3
B D KLR My Mo Bp P, Pc By 3, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 7086 0.0 699.52 0.00  0.000 610 0 1.000 1.000 700
MZ 35928 70.86 3.3 21.53 40.17 1.866 610 0 1.000 1.000 85 *
GROUP 4
B D KL/R My Mp, Bp Py Pc Sy, O Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 7086 0.0 0.00 0.00  0.000 537 0 1.000 1.000 122 *
MZ 35928 70.86 3.3 864.84 40.17  0.046 537 0 1.000 1.000 865
GROUP 5
B D  KLR My Moy By Py Pc 8y S, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 70.86 0.0 1143.06 0.00  0.000 439 0 1.000 1.000 1143
MZ 35928 70.86 3.3 900.80 40.17  0.045 439 0 1.000 1.000 901
GROUP 6
B D KL/R My MpL Bp Py Pe 8y, S, Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 70.86 0.0 672.61 0.00  0.000 538 0 1.000 1.000 673
MZ 35928 70.86 3.3 856.68 40.17  0.047 538 0 1.000 1.000 857

* MINIMUM MOMENT CONTROLS
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA

IMJ  Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS ,
'HLB 142 MEM. 13 JT. 9 wWhe 2/ok
COLUMN LOADS
PMIN
HLB 142 MEMBER 13 JOINT 9
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL 262.19 0.00 30.90 DL 262.19 0.00 30.90
LL 50.54 0.00 -6.92 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 40.04 91445 -49.65
SERVICE 314.73 0.00 23.98 SERVICE 30223 914.45 -18.75
STRENGTH  454.68 0.00 25.18 STRENGTH  392.89  1188.79 2438
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL 262.19 0.00 30.90 DL 262.19 0.00 30.90
LL 52.54 0.00 -6.92 LL 52.54 0.00 -6.92
GROUP 3 17.09  538.09 -20.08 GROUP4  -38.82 0.00  -701.90
SERVICE 331.82  538.09 3.90 SERVICE 27591 0.00  -677.92
STRENGTH 43136  699.52 5.07 STRENGTH  358.68 0.00  -881.30
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL 262.19 0.00 30.90 DL 262.19 0.00 30.90
LL 0.00 0.00 0.00 LL 52.54 0.00 -6.92
GROUP 5 122 91445  -751.54 GROUP6  -21.73 53809 -721.98
SERVICE 26341 91445  -720.64 SERVICE ~ 293.00  538.09  -698.00
STRENGTH 32926 1143.06  -900.80 STRENGTH 36624  672.61  -872.50
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 psi PHI=  0.70 We= 150 PCF
Ec =W #33%0cA% = 3320561 PSI Width of Rect. Col. = B= 35928 In.
Depth of Rect. Col = D= 7086 In
ry=030*D= 2126 In. Ly= 0 Ft. Ky = 2.0
1,=030*B=10.78 In. = 25 Ft K, = 12
Iyy = B*DA/12 Iyy = 1065259 In’
I, = D*BY/12 I = 273854 In’
KyLy/r = 00 < 22 NO SLENDERNESS EFFECT
KL/t = 33 < 22 NO SLENDERNESS EFFECT
Appendix F.3
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS ¢
HLB 142 MEM. 13JT. 9 WeB
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D  KLR My My Bp Py Pc 8y S, Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 7086 0.0 0.00 0.00  0.000 455 0 1.000 1.000 103 *
MZ 35928 70.86 3.3 25.18 40.17 1.596 455 0 1.000 1.000 64 *
GROUP 2
B D KL/R My Mp. Bp Py Pc Sy, d M
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 70.86 0.0 1188.79 0.00  0.000 393 0 1.000 1.000 1189
MZ 35928 70.86 3.3 24.38 40.17 1.648 393 0 1.000 1.000 55 *
GROUP 3
B D KL/R Mu MpL Bp Py Pc Oy O, Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 7086 0.0 699.52 0.00  0.000 431 0 1.000 1.000 700
MZ 35928 70.86 3.3 5.07 40.17  7.923 431 0 1.000 1.000 60 *
GROUP 4
B D KL/R My, Mp,. Bp Py Pe Oy R Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 70.86 0.0 0.00 0.00  0.000 359 0 1.000 1.000 81 *
MZ 35928 70.86 3.3 881.30 40.17  0.046 359 0 1.000 1.000 881
GROUPS
B D KL/R My Mpe Bp Py Pe Sy O Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 7086 0.0 1143.06 0.00  0.000 329 0 1.000 1.000 1143
MZ 35928 70.86 3.3 900.80 40.17  0.045 329 0 1.000 1.000 901
GROUP 6
B D KL/R My Mp,. Bp Py Pc 8y, S, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 70.86 0.0 672.61 0.00  0.000 366 0 1.000 1.000 673
MZ 35928 7086 3.3 872.50 40.17  0.046 366 0 1.000 1.000 873
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F.3-117
H. W. LOCHNER, INC.

- PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMIJ Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS

HLB 142 MEM. 13 JT. FOOTING

/

W 7fol
COLUMN LOADS
PMAX
HLB 142 MEMBER 13 JOINT FOOTING
GROUP 1 GROUP 2
P MY MZ P MY Mz
DL 356.21 0.00 20.43 DL 356.21 0.00 20.43
LL 102.65 0.00 10.36 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 40.07 98349 279.79
SERVICE 458.86 0.00 30.79 SERVICE 396.28 983.49 -59.36
STRENGTH 685.48 0.00 49.01 STRENGTH 515.17 1278.54 7717
GROUP 3 GROUP 4
P MY MZ p MY MZ
DL 356.21 0.00 2043 DL 356.21 0.00 20.43
LL 102.65 0.00 10.36 LL 102.65 0.00 10.36
GROUP 3 17.10  571.04 31.50 GROUP 4 -38.82 0.00  851.50
SERVICE 475.96 571.04 -0.71 SERVICE 420.04 0.00 882.29
STRENGTH 618.75 742.35 -0.92 STRENGTH 546.05 0.00 1146.98
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL 356.21 0.00 20.43 DL 356.21 0.00 20.43
LL 0.00 0.00 0.00 LL 102.65 0.00 10.36
GROUP 5 1.25 983.49 771.71 GROUP 6 -21.73 571.04 8§20.00
SERVICE 357.46 983.49 792.14 SERVICE 43714 571.04 850.79
STRENGTH 446.82 1229.36 990.18 STRENGTH 546.42 713.80 1063.49

SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)

fc= 3000 psi PHI=  0.70 We= 150  PCF
Ec =W #33%c7% = 3320561 PSI Width of Rect. Col. = B= 35928 In.
Depth of Rect. Col = D= 7086 In.
ry=030*D= 2126 In. Ly= 0 Ft. Ky = 2.0
r,=030*B= 1078 In. L,= 25 Ft K, = 1.2
Iyy = B*D/12 Iyy = 1065259 In*
I, = D*BY/12 I, = 273854 In’
KyLyr = 00 < 22 NO SLENDERNESS EFFECT
KLt = 33 < 22 NO SLENDERNESS EFFECT
Appendix F.3
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMI  Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS “ ’
HLB 142 MEM. 13 JT. FOOTING *‘J"Q‘f 7 fﬂﬂ‘f}”ﬁw
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D KL/R My MpL Bp Py Pc 5y, S, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 7086 0.0 0.00 0.00  0.000 685 0 1.000 1.000 156 *
MZ 35.928 7086 3.3 49.01 26.56 0.542 685 0 1.000 1.000 96 *
GROUP 2
B D KL/R My Mp;, Bp Py Pe o dy Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 70.86 0.0 1278.54 0.00  0.000 515 0 1.000 1.000 1279
MZ 35928 7086 3.3 77.17 26.56  0.344 515 0 1.000 1.000 77
GROUP 3
B D KL/R My MpL Bp Py Pc Oy d, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 7086 0.0 742.35 0.00  0.000 619 0 1.000 1.000 742
MZ 35928 7086 3.3 0.92 26.56  28.775 619 0 1.000 1.000 87 *
GROUP 4
B D KL/R My Mp. Bp Py Pe Oy, S M¢
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 70.86 0.0 0.00 0.00  0.000 546 0 1.000 1.000 124 *
MZ 35928 70.86 3.3 1146.98 26.56  0.023 546 0 1.000 1.000 1147
GROUPS
B D KL/R My MpL Bp Py Pc Sy 3 Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 7086 0.0 1229.36 0.00  0.000 447 0 1.000 1.000 1229
MZ 35928 70.86 3.3 990.18 26.56  0.027 447 0 1.000 1.000 990
GROUP 6
B D KL/R My Mp. Bp Py Pc 8y, R Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 70.86 0.0 713.80 0.00  0.000 546 0 1.000 1.000 714
MZ 35928 7086 3.3 1063.49 26.56  0.025 546 0 1.000 1.000 1063
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F.3-119
H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS
‘HLB 142 MEM. 13 JT. FOOTING doe 7‘ falo

COLUMN LOADS

PMIN
HLB 142 MEMBER 13 JOINT FOOTING
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL 267.16 0.00 20.43 DL 267.16 0.00 20.43
LL 52.54 0.00 -10.23 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 40.07 983.49 -79.79
SERVICE 319.70 0.00 10.20 SERVICE 307.23 983.49 -59.36
STRENGTH  461.14 0.00 439 STRENGTH  399.40  1278.54 77.17
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL 267.16 0.00 20.43 DL 267.16 0.00 20.43
LL 52.54 0.00 -10.23 LL 52.54 0.00 -10.23
GROUP 3 17.10 571.04 -31.50 GROUP 4 -38.82 0.00 851.50
SERVICE 336.80 571.04 21.30 SERVICE 280.88 0.00 861.70
STRENGTH  437.84 742.35 -27.69 STRENGTH  365.14 0.00 1120.21
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL 267.16 0.00 20.43 DL 267.16 0.00 20.43
LL 0.00 0.00 0.00 LL 52.54 0.00 -10.23
GROUP 5 1.25 983.49 771.71 GROUP 6 21.73 571.04 820.00
SERVICE 26840  983.49 792.14 SERVICE  297.97 571.04 830.20
STRENGTH  335.50 122936  990.18 STRENGTH  372.47 713.80  1037.75
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 psi PHI=  0.70 We= 150 PCF
Ec =W #3340 = 3320561 PSI Width of Rect. Col. = B= 35928 In.
Depth of Rect. Col = D= 7086 In.
ry=030*D= 2126 In. Ly= 0 Ft. Ky = 2.0
1;=030*B= 10.78 In. L,= 25 Ft. K, = 1.2
Iyy = B*D"/12 Tyy = 1065259 In’
Iz = D*B~/12 I, = 273854 In’
KyLyr = 0.0 < 22 NO SLENDERNESS EFFECT
K,L,/r = 33 < 22 NO SLENDERNESS EFFECT
Appendix F.3
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‘ H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA
SUBJECT: HIGH LEVEL BENT ANALYSIS
HLB 142 MEM. 13 JT. FOOTING

F.3-120

SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)

GROUP 1
B D KL/R My Mpp Bp Py P
In. In. Ft. Kips  Ft. Kips Kips Kips
MY 35.928 70.86 0.0 0.00 0.00  0.000 461 0
MZ 35928 70.86 3.3 4.39 26.56  6.044 461 0
GROUP 2
B D KL/R My Mpr Bp Py Pe
In. In. Ft. Kips  Ft. Kips Kips Kips
MY 35928 70.86 0.0 1278.54 0.00  0.000 399 0
MZ 35928 70.86 3.3 77.17 26.56  0.344 399 0
GROUP 3
B D KIL/R My Mp Bp Py Pc
In. In. Ft. Kips  Ft. Kips Kips Kips
MY 35928 70.86 0.0 742.35 0.00  0.000 438 0
MZ 35928 70.86 3.3 27.69 26.56  0.959 438 0
GROUP 4
B D KL/R M;; Mp:, Bp Py Pe
In. In. Ft. Kips  Ft. Kips Kips Kips
MY 35928 70.86 0.0 0.00 0.00  0.000 365 0
MZ 35928 70.86 3.3 1120.21 26.56  0.024 365 0
GROUP 5
B D KL/R My Mpr Bp Py Pc
In. In. Ft. Kips  Ft. Kips Kips Kips
MY 35928 70.86 0.0 1229.36 0.00  0.000 336 0
MZ 35928 70.86 3.3 990.18 26.56  0.027 336 0
GROUP 6
B D KL/R My MpL Bp Py Pc
In. In. Ft. Kips  Ft. Kips Kips Kips
MY 35928 70.86 0.0 713.80 0.00  0.000 372 0
MZ 35928 7086 3.3 1037.75 26.56  0.026 372 0

* MINIMUM MOMENT CONTROLS
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07/21/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - age 1
14:31:15 Licensed to: Licensee name not yet specified. M13pPLAN3-121
o
A
0000000 00000 00000 00000 00000 00 7ﬁ
00 o0 00 00 00 00 00 00 00 00 00 \ 2 A
>N /)
00 00 OO0 00 00 OO0 00 00 00 o0 OO0 MJ&bEJ /Jw
00 00 00 00 00 00 00 o0 00
00 OO0 00 0000000 00 00 00 00
0000000 00 o0 00 00 00 00 00 o0 00
00 00 00 00 00 00 00 00 00 00
00 00000 00 00 00000 00000 00000 (T™M)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
PCACOL (tm) computer program. Furthermore, PCA neither makes any warranty
expressed nor implied with respect to the correctness of the output
prepared by the PCACOL(tm) program. Although PCA has endeavored to
produce PCACOL(tm) error free, the program is not and can't be certified
infallible. The final and only responsibility for analysis, design and
engineering documents is the licensees. Accordingly, PCA disclaims all
responsibility in contract, negligence or other tort for any analysis,
design or engineering documents prepared in connection with the use of
the PCACOL (tm) program.
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07/21/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
14:31:15 Licensed to: Licensee name not yet specified.

Page 2

General Information:

File Name: S:\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB142\PCACOL~1\M13PLAN.COL

M13PLAN3-122

Project: BONNER BRIDGE - OREGON INLET
Column: HLB #142 Engineer: JMJ
Code: ACTI 318-95 Units: English
Run Option: Investigation Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural
Material Properties:
fre = 3 ksi fy = 40 ksi
Ec = 3122.02 ksi Es = 29000 ksi
fc = 2.55 ksi Rupture strain = Infinity
Ultimate strain = 0.003 in/in
Betal = 0.85
Section:
Rectangular: Width = 36 in Depth = 70.9 in
Gross section area, Ag = 2552.4 in”"2
IXx = 1.0692e+006 in™4 Iy = 275659 in™4
Xo = 0 in Yo = 0 in
Reinforcement:
Rebar Database: User-defined
Size Diam (in) Area (in”2) Size Diam (in) Area (in"2) Size Diam (in) Area (in"2)
# 1 0.00 0.00 # 3 0.38 0.11 # 4 0.50 0.20
# 5 0.63 0.31 # 6 0.75 0.44 # 7 0.88 0.60
# 8 1.00 0.79 # 9 1.13 1.00 # 10 1.27 1.27
# 11 1.41 1.56 # 14 1.69 2.25 # 18 2.26 4.00
Confinement: Tied; #1 ties with #9 bars, #1 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

Layout: Rectangular
Pattern: Equal Bar Spacing
Total steel area, As = 28.08 in”™2 at 1.10%
18 #11 Cover 5 in

Factored Loads and Moments with Corresponding Capacities:

(Cover to longitudinal reinforcement)

(see user's manual for notation)

Pu Mux Muy fMnx fMny

No kip k-ft k-ft k-ft k-ft fMn/Mu
1 677.0 154.0 95.0 2124 .8 1311.5 13.800
2 507.0 1189.0 71.0 3271.9 190.3 2.752
3 610.0 700.0 85.0 3270.9 399.0 4.673
4 537.0 122.0 865.0 231.3 1623.1 1.877
5 439.0 1143.0 901.0 1727.3 1357.2 1.509
6 538.0 673.0 857.0 1197.6 1523.0 1.778
7 455.0 103.0 64.0 2040.5 1272.6 19.832
8 393.0 1189.0 55.0 3161.0 151.4 2.659
9 431.0 700.0 60.0 3159.8 275.9 4.515
10 359.0 81.0 881.0 139.8 1511.8 1.716
11 329.0 1143.0 901.0 1666.1 1316.1 1.459
12 366.0 673.0 873.0 1113.6 1439.8 1.651
13 685.0 156.0 96.0 2127.1 1311.7 13.643
14 515.0 1279.0 77.0 3275.1 202.2 2.561
15 619.0 742.0 87.0 3283.2 389.0 4.425
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07/21/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
name not yet specified.

14:31:15 Licensed to:

16
17
18
19
20
21
22
23
24

546.
447.
546.
461.
©399.
438.
365.
336.
372.

[eNeNeNeNeoNoNeoNeNol

Licensee

124.
1229.
714 .
105.
1279.
742 .

83.
1229.
714 .

[eNeNeNolNeolNeoNoNolNe)

1147.
990.
1063.
64.
77.
61.
1120.
990.
1038.

(el eoNeoNeNoNeoNeNoNe

*** Program completed as requested! ***
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1699.
1039.
2078.
3157.
3175.

113.
1642.
1003.

N O UITNWON B

1629.
1368.
1551.
1263.

194.

256.
1516.
1326.
1459.

B NDWU R

HRERANOR R R

Page 3
M13pLEN3-123

.420
.383
.458
.782
.469
.279
.354
.338
.406
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36 x 70.9 in

Code: ACI 318-95

Units: English

Run axis: Biaxial

Run option: Investigation

Slenderness: Not considered
'mn type: Structural

Bars: User-defined

Date: 07/21/06

Time: 14:31:19

5000

1

F.o-12

My (k-ft)

Mx (k-ft)

P =0 kip

-5000 -

I

5000

PCACOL V3.00 (PCA 1999) - Licensed to: Licensee name not yet specified.

File: SADGN-ST\NORTHC~1\BONNER~1T\ANALYSIS\PIERS\HLB142\PCACOL~1\M13PLAN.COL

Project: BONNER BRIDGE - OREGON INLET

Column: HLB #142

fc = 3 ksi

Ec = 3122 ksi

fc = 2.55 ksi
1=0.003 infin

Beta1 =0.85

Conflnem%rf)tlé ;l'nlglc)i( 3

fy =40 ksi
Es = 29000 ksi

e_rup = Infinity

Engineer: JMJ
Ag = 2552.4 in"2
As =28.08 in"2
Xo =0.00in

Yo =0.00in

Clear spacing =6.79 in

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

18 #11 bars
Rho =1.10%

Ix = 1.0692e+006 in4
ly = 275659 in*4

Clear cover =5.00 in
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07/25/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page 1
13:48:34 Licensed to: Licensee name not yet specified. M13iﬁ@-125

5@@6
W B q766

0000000 00000 00000 00000 00000 00
00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00

00 o0 00 0]0) 00 00 00 00 00
00 00 00 0000000 00 00 00 00
0000000 00 00 00 o0 00 00 00 00 OO0
(e]6} 00 00 00 00 OO0 00 00 00 OO0
00 00000 00 (0]¢] 00000 00000 00000 (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
PCACOL (tm) computer program. Furthermore, PCA neither makes any warranty
expressed nor implied with respect to the correctness of the output
prepared by the PCACOL(tm) program. Although PCA has endeavored to
produce PCACOL (tm) error free, the program is not and can't be certified
infallible. The final and only responsibility for analysis, design and
engineering documents is the licensees. Accordingly, PCA disclaims all
responsibility in contract, negligence or other tort for any analysis,
design or engineering documents prepared in connection with the use of
the PCACOL (tm) program.

b——oj cove® teS 3

‘;U;: = Yyoo PSI
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07/25/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page

2
13:48:34 Licensed to: Licensee name not yet specified. M134c3-126

General Information:

File Name: S:\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB142\PCACOL~1\M13ACT.COL
Project: BONNER BRIDGE - OREGON INLET

Column: / HLB #142 Engineer: JMJ

Code: ACTI 318-95 Units: English

Run Option: Investigation Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural

Material Properties:

f'e = 4.4 ksi fy = 40 ksi
Ec = 3780.96 ksi Es = 29000 ksi
fc = 3.74 ksi Rupture strain = Infinity

Ultimate strain = 0.003 in/in
Betal = 0.83

Section:
Rectangular: Width = 31 in Depth = 65.9 in
Gross section area, Ag = 2042.9 in™2
Ix = 739327 in"4 Iy = 163602 in™4
Xo = 0 in Yo = 0 in

Reinforcement:
Rebar Database: User-defined
Size Diam (in) Area (in”*2) Size Diam (in) Area (in”*2) Size Diam (in) Area (in*2)
# 1 0.00 0.00 # 3 0.38 0.11 # 4 0.50 0.20
# 5 0.63 0.31 # 6 0.75 0.44 # 7 0.88 0.60
# 8 1.00 0.79 # 9 1.13 1.00 # 10 1.27 1.27
# 11 1.41 1.56 # 14 1.69 2.25 # 18 2.26 4.00

Confinement: Tied; #1 ties with #9 bars, #1 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

Layout: Rectangular

Pattern: Equal Bar Spacing (Cover to longitudinal reinforcement)
Total steel area, As = 28.08 in®2 at 1.37%

18 #11 Cover = 2.5 in

Factored Loads and Moments with Corresponding Capacities: (see user's manual for notation)

Pu Mux Muy fMnx fMny

No kip k-ft k-ft k-ft k-ft fMn/Mu
1 677.0 154.0 95.0 2108.9 1297.9 13.685
2 507.0 1189.0 71.0 3244 .4 197.1 2.729
3 610.0 700.0 85.0 3271.8 394.5 4.674
4 537.0 122.0 865.0 217 .4 1537.0 1.777
5 439.0 1143.0 901.0 1654.7 1307.5 1.449
6 538.0 673.0 857.0 1142.3 1452.4 1.696
7 455.0 103.0 64.0 1977.2 1230.3 19.204
8 393.0 1189.0 55.0 3113.9 141.9 2.619
9 431.0 700.0 60.0 3124.5 269.8 4.464
10 359.0 81.0 881.0 129.9 1411.9 1.603
11 329.0 1143.0 901.0 1589.3 1251.0 1.390
12 366.0 673.0 873.0 1045.2 1359.1 1.555
13 685.0 156.0 96.0 2113.1 1299.7 13.544
14 515.0 1279.0 77.0 3253.2 197.9 2.544
15 619.0 742.0 87.0 3285.8 386.0 4.428
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07/25/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
Licensee name not yet specified.

13:48:34 Licensed to:

16
17
18
19
20
21
22
23
24

546.
447.
546.
461.
©399.
438.
365.
336.
372.

[eNeNoNeoNeNoNolNolNol

124.
1229.
714.
105.
1279.
742.

83.
1229.
714 .

[eNeNeNeoNeoNoNoNoNol

1147.
990.
1063.
64.
77.
61.
1120.
990.
1038.

e eNeNoNeoNeNeNoNol

*** Program completed as requested! ***

Appendix F.3

166.
1630.
989.
2005.
3111.
3136.
104.
1568.
948.

Nk WWwowuwo N

1544.
1317.
1477.
1225.

185.

262.
1416.
1259.
1375.

WJIUMooWWIRrOo

HERMNDOR R R

Page
M13

.346
.328
.389
.115
.433
.227
.265
.275
.327
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31 x 65.9 in

Code: ACI 318-95

Units: English

Run axis: Biaxial

Run option: Investigation

Slenderness: Not considered
slumn type: Structural

Bars: User-defined

Date: 07/25/06

Time: 13:48:37

5000

My (k-ft)

Mx (k-ft)

P =0kip

-5000 -

1
5000

PCACOL V3.00 (PCA 1999) - Licensed to: Licensee name not yet specified.

File: SADGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB142\PCACOL~1\M13ACT.COL

Project: BONNER BRIDGE - OREGON INLET

Column: HLB #142
f'c = 4.4 ksi

Ec = 3781 ksi

fc = 3.74 ksi

e _u=0.003in/in
Beta1 =0.83
Confinerdemenmied -3

fy =40 ksi
Es = 29000 ksi

e_rup = Infinity

Engineer: JMJ
Ag =2042.9 in"2

As =28.08 in*2
Xo =0.00in
Yo =0.00in

Clear spacing = 6.79 in

phi(a) = 0.8, phi(b) = 0.9, phi(c) =0.7

18 #11 bars

Rho =1.37%

Ix = 739327 in"4

ly = 163602 in"4
Clear cover =2.50 in
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F.3-129
H. W. LOCHNER, INC.

- PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMI Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS .
" HLB 142 MEM. 14 JT. 10 Wee 708
COLUMN LOADS
PMAX
HLB 142 MEMBER 14 JOINT 10
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL 349.51 0.00 29.88 DL 349.51 0.00 29.88
LL 102.63 0.00 5.48 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP2  -40.07  -914.59 49.70
SERVICE 452.14 0.00 35.36 SERVICE 309.44  -914.59 79.58
STRENGTH  676.73 0.00 50.72 STRENGTH 40227 -1188.97 10345
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL 349.51 0.00 29.88 DL 349.51 0.00 29.88
LL 102.63 0.00 5.48 LL 102.63 0.00 5.48
GROUP3  -17.10  -538.16 20.11 GROUP4  -40.19 0.00  -702.31
SERVICE 435.04  -538.16 55.47 SERVICE 411.95 0.00  -666.95
STRENGTH  565.55  -699.61 72.11 STRENGTH  535.54 0.00  -867.04
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL 349.51 0.00 29.88 DL 349.51 0.00 29.88
LL 0.00 0.00 0.00 LL 102.63 0.00 5.48
GROUPS5  -80.26  -914.59  -652.61 GROUP 6  -57.29  -538.16  -682.20
SERVICE 26925  -914.59  -622.73 SERVICE  394.85 -538.16  -646.84
STRENGTH  336.56 -1143.24  -778.41 STRENGTH  493.56  -672.70  -808.55
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fe= 3000 psi PHI=  0.70 We= 150  PCF
Ec =W #33%fcr = 3320561 PSI Width of Rect. Col. = = 35928 In.
Depth of Rect. Col = D= 7086 In
ry=030"D= 2126 In. Ly= 0 Ft. Ky = 2.0
r;=030*B=10.78 In. L,= 25 Ft K, = 1.2
Iyy = B*DA/12 Iyy = 1065259 In*
I, = D*B"/12 I, = 273854 In’
KyLyr = 00 < 22 NO SLENDERNESS EFFECT
KL/t = 33 < 22 NO SLENDERNESS EFFECT
Appendix F.3
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS ¢
HLB 142 MEM. 14 JT. 10
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D KL/R My MpL Bp Py Pc Oy O Mc
In. In Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 70.86 0.0 0.00 0.00  0.000 677 0 1.000 1.000 154
MZ 35928 7086 3.3 50.72 38.84  0.766 677 0 1.000 1.000 95
GROUP 2
B D KL/R My Mp. Bp Py Pc 5y, &, M¢
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 70.86 0.0 1188.97 0.00  0.000 402 0 1.000 1.000 1189
MZ 35928 70.86 3.3 103.45 38.84 0375 402 0 1.000 1.000 103
GROUP 3
B D KL/R My Mpp Bp Py Pc 3y O Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 70.86 0.0 699.61 0.00  0.000 566 0 1.000 1.000 700
MZ 35928 70.86 3.3 72.11 38.84  0.539 566 0 1.000 1.000 79 *
GROUP 4
B D KL/R My Mp. Bp Py Pe Sy, o M¢
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 70.86 0.0 0.00 0.00  0.000 536 0 1.000 1.000 122 *
MZ 35928 70.86 3.3 867.04 38.84  0.045 536 0 1.000 1.000 867
GROUP 5
B D KL/R My MpL Bp Py Pc oy, S, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 70.86 0.0 1143.24 0.00  0.000 337 0 1.000 1.000 1143
MZ 35928 70.86 33 778.41 38.84  0.050 337 0 1.000 1.000 778
GROUP 6
B D KL/R My Mpy. Bp Py Pe S, S, Mc
In. In Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 70.86 0.0 672.70 0.00  0.000 494 0 1.000 1.000 673
MZ 35928 70.86 3.3 808.55 38.84  0.048 494 0 1.000 1.000 809

Appendix F.3

* MINIMUM MOMENT CONTROLS
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA

F.3-131

IMJ Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS e
JHLB 142 MEM. 14 JT. 10 e
COLUMN LOADS
PMIN
HLB 142 MEMBER 14 JOINT 10
GROUP 1 GROUP 2
P MY MZ p MY MZ
DL 262.13 0.00 29.88 DL 262.13 0.00 29.88
LL 52.52 0.00 7.1 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 -40.07  -914.59 4970
SERVICE 314.65 0.00 22.77 SERVICE 222.06  -914.59 79.58
STRENGTH  454.57 0.00 23.44 STRENGTH  288.68 -1188.97  103.45
GROUP 3 GROUP 4
P MY MZ p MY MZ
DL 262.13 0.00 29.88 DL 262.13 0.00 29.88
LL 52.52 0.00 7.11 LL 52.52 0.00 711
GROUP3  -17.10  -538.16 20.11 GROUP4  -40.19 0.00  -702.31
SERVICE 297.55  -538.16 42.88 SERVICE 274.46 0.00  -679.54
STRENGTH  386.82  -699.61 55.74 STRENGTH  356.80 0.00  -883.40
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL 262.13 0.00 29.88 DL 262.13 0.00 29.88
LL 0.00 0.00 0.00 LL 52.52 0.00 7.1
GROUP5  -8026 -91459  -652.61 GROUP6  -5729  -538.16  -682.20
SERVICE 181.87  -914.59  -622.73 SERVICE 25736  -538.16  -659.43
STRENGTH 22734 -114324  -778.41 STRENGTH  321.70  -672.70  -824.29
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 psi PHI=  0.70 We= 150 PCF
Ec =W #33#0c7%3 = 3320561 PSI Width of Rect. Col. = = 35928 In
Depth of Rect. Col = D= 7086 In.
ry=030*D= 2126 In. Ly = 0 Ft. Ky = 2.0
1,=030*B= 1078 In. L,= 25 Ft K, = 1.2
Iyy = B*D"%/12 Iy = 1065259 In*
I, = D*B~/12 I, = 273854 In’
KyLyr = 0.0 < 22 NO SLENDERNESS EFFECT
KL/t = 33 < 22 NO SLENDERNESS EFFECT
Appendix F.3
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS : ‘
HLB 142 MEM. 14 JT. 10 NbE
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D KL/R My MpL By Py Pc Sy S Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 70.86 0.0 0.00 0.00  0.000 455 0 1.000 1.000 103 *
MZ 35928 70.86 3.3 23.44 38.84 1.657 455 0 1.000 1.000 64 *
GROUP 2
B D KL/R My Mpr Bp Py Pe 8y S, M¢
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 70.86 0.0 1188.97 0.00  0.000 289 0 1.000 1.000 1189
MZ 35928 70.86 3.3 103.45 3884 0375 289 0 1.000 1.000 103
GROUP 3
B D KLR My Mp, Bp P, Pc S 8, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 7086 0.0 699.61 0.00  0.000 387 0 1.000 1.000 700
MZ 35928 70.86 3.3 55.74 38.84  0.697 387 0 1.000 1.000 56
GROUP 4
B D KL/R My, Mp, Bp Py Pe Oy N M¢
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 7086 0.0 0.00 0.00  0.000 357 0 1.000 1.000 81 *
MZ 35928 70.86 3.3 883.40 38.84  0.044 357 0 1.000 1.000 883
GROUP 5
B D KLR My Mp, Bp Py Pc Sy 3, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 7086 0.0 1143.24 0.00  0.000 227 0 1.000 1.000 1143
MZ 35928 70.86 3.3 778.41 38.84  0.050 227 0 1.000 1.000 778
GROUP 6
B D KL/R My Mp. Bp Py Pc Sy, O Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 70.86 0.0 672.70 0.00  0.000 322 0 1.000 1.000 673
MZ 35928 7086 3.3 824.29 38.84  0.047 322 0 1.000 1.000 824
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* MINIMUM MOMENT CONTROLS
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F.3-133
H. W. LOCHNER, INC.

~ PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMI Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS ‘

, HLB 142 MEM. 14 JT. FOOTING

Wee /04
COLUMN LOADS
PMAX
HLB 142 MEMBER 14 JOINT FOOTING
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL 356.14 0.00 21.29 DL 356.14 0.00 21.29
LL 102.63 0.00 10.58 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP2  -40.10  -983.68 79.73
SERVICE 458.77 0.00 31.87 SERVICE 316.04  -983.68  101.02
STRENGTH  685.34 0.00 50.60 STRENGTH 41085 -1278.78  131.33
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL 356.14 0.00 21.29 DL 356.14 0.00 21.29
LL 102.63 0.00 10.58 LL 102.63 0.00 10.58
GROUP3  -17.11  -371.14 31.48 GROUP4  -40.19 0.00  851.09
SERVICE 441.66  -571.14 63.35 SERVICE 418.58 0.00  882.96
STRENGTH  574.15  -742.48 82.36 STRENGTH  544.15 0.00 1147.85
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL 356.14 0.00 21.29 DL 356.14 0.00 21.29
LL 0.00 0.00 0.00 LL 102.63 0.00 10.58
GROUPS5  -80.29  -983.69  930.82 GROUP6  -57.30  -571.14  882.56
SERVICE 27585  -983.69  952.11 SERVICE 40147  -571.14  914.43
STRENGTH  344.81 -1229.61 1190.14 STRENGTH  501.83  -713.93  1143.04
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 psi PHI=  0.70 We= 150  PCF
Ec =W #33%0c7% = 3320561 PSI Width of Rect. Col. = = 35928 In
Depth of Rect. Col = D= 7086 In
ry=030*D= 2126 In. Ly= 0 Ft. Ky = 2.0
1;=030*B= 1078 In. L,= 25 Ft K,= 1.2
Iyy = B*D"/12 Iyy = 1065259 In’
I, = D*B~/12 I, = 273854 In’
KyLy/r = 00 < 22 NO SLENDERNESS EFFECT
KL/r = 33 < 22 NO SLENDERNESS EFFECT
Appendix F.3
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS s
HLB 142 MEM. 14 JT. FOOTING WHe 706
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D KLR My Mp, B, Py Pc 8y 8, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 70.86 0.0 0.00 0.00  0.000 685 0 1.000 1.000 156 *
MZ 35928 7086 3.3 50.60 27.68  0.547 685 0 1.000 1.000 96 *
B D KL/R My Mp, Bp Py Pe Oy S, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 70.86 0.0 1278.78 0.00  0.000 411 0 1.000 1.000 1279
MZ 35928 70.86 3.3 131.33 27.68 0211 411 0 1.000 1.000 131
GROUP 3
B D KL/R My MpL By Py Pc O &, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 70.86 0.0 742.48 0.00  0.000 574 0 1.000 1.000 742
MZ 35928 7086 3.3 82.36 27.68 0336 574 0 1.000 1.000 82
GROUP 4
B D KL/R My Mp Bp Py Pc Oy, 3 M¢
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 70.86 0.0 0.00 0.00  0.000 544 0 1.000 1.000 124 *
MZ 35928 70.86 3.3 1147.85 27.68  0.024 544 0 1.000 1.000 1148
GROUP 5
B D  KLR My Mp, Bp Py, Pe 8y S, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 70.86 0.0 1229.61 0.00  0.000 345 0 1.000 1.000 1230
MZ 35928 70.86 33 1190.14 27.68  0.023 345 0 1.000 1.000 1190
GROUP 6
B D KL/R My Mp,, Bp Py Pe &y, S, Mc
In. In Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 7086 0.0 713.93 0.00  0.000 502 0 1.000 1.000 714
MZ 35928 7086 3.3 1143.04 27.68  0.024 502 0 1.000 1.000 1143
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA

IMJ Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS e
JHLB 142 MEM. 14 JT. FOOTING Wee T
COLUMN LOADS
PMIN
HLB 142 MEMBER 14 JOINT FOOTING
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL 267.10 0.00 21.29 DL 267.10 0.00 21.29
LL 52.52 0.00 -10.07 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 -40.10  -983.68 79.73
SERVICE 319.62 0.00 11.22 SERVICE 227.00  -983.68 101.02
STRENGTH  461.03 0.00 5.86 STRENGTH  295.10 -1278.78  131.33
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL 267.10 0.00 21.29 DL 267.10 0.00 21.29
LL 52.52 0.00 -10.07 LL 52.52 0.00 -10.07
GROUP 3 -17.11  -571.14 31.48 GROUP4  -40.19 0.00  851.09
SERVICE 30251 -571.14 4270 SERVICE 279.43 0.00  862.31
STRENGTH 39327  -742.48 55.51 STRENGTH  363.26 0.00  1121.00
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL 267.10 0.00 21.29 DL 267.10 0.00 21.29
LL 0.00 0.00 0.00 LL 52.52 0.00 -10.07
GROUP5  -80.29  -983.69  930.82 GROUP6  -57.30  -571.14  882.56
SERVICE 186.81  -983.69  952.11 SERVICE 26232  -571.14  893.78
STRENGTH  233.51 -1229.61  1190.14 STRENGTH  327.90 -713.93  1117.23
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 psi PHI=  0.70 We= 150  PCF
Ec =W #33%£c% = 3320561 PSI Width of Rect. Col. = B= 35928 In.
Depth of Rect. Col = D= 7086 In.
ry=030*D= 2126 In. Ly= 0 Ft. Ky = 2.0
1;=030*B= 1078 In. L,= 25 Ft K, = 12
Iyy = B*DA/12 Iyy = 1065259 In’
Iz D*B/12 Iz = 273854 In’
KyLy/t 00 < 22 NO SLENDERNESS EFFECT
KLt = 33 < 22 NO SLENDERNESS EFFECT
Appendix F.3
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H. W. LOCHNER, INC.

F.3-136

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA MI Tul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS
HLB 142 MEM. 14 JT. FOOTING
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP i
B D KL/R My MpL Bp Py Pc Sy S Mec
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 70.86 . 0.00 0.00  0.000 461 0 1.000 1.000 105
MZ 35928 70.86 33 5.86 27.68  4.724 461 0 1.000 1.000 64
GROUP 2
B D KL/R Mg Mpp Bp Py Pe Sy, d, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 70.86 0.0 1278.78 0.00  0.000 295 0 1.000 1.000 1279
MZ 35928 70.86 33 131.33 27.68  0.211 295 0 1.000 1.000 131
GROUP 3
B D KL/R My Mpp Bp Py Pc &y S Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 70.86 0.0 742.48 0.00  0.000 393 0 1.000 1.000 742
MZ 35928 70.86 3.3 55.51 27.68  0.499 393 0 1.000 1.000 56
GROUP 4
B D KL/R My Mp, Bp Py Pe Sy, O Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 70.86 0.0 0.00 0.00  0.000 363 0 1.000 1.000 83 *
MZ 35928 70.86 3.3 1121.00 27.68  0.025 363 0 .1.000 1.000 1121
GROUP 5
B D KL/R My Mp Bp Py Pc Sy O Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 35.928 70.86 0.0 1229.61 0.00  0.000 234 0 1.000 1.000 1230
MZ 35928 7086 3.3 1190.14 27.68  0.023 234 0 1.000 1.000 1190
GROUP 6
B D KL/R My Mpp. Bp Py Pc 5, d, Me
In. In. Ft.Kips  Ft. Kips Kips Kips Ft. Kips
MY 35928 70.86 0.0 713.93 0.00  0.000 328 0 1.000 1.000 714
MZ 35928 7086 3.3 1117.23 27.68  0.025 328 0 1.000 1.000 1117
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07/20/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page 1

14:19:05 Licensed to: Licensee name not yet specified. M14PLEN3-137

MANZ7 ) 7/%

0000000 00000 00000 00000 00000 00 ;

00 00 00 00 00 00 00 00 00 00 00 k\mﬁ%hw?%a

00 00 OO0 00 00 00 00 00 00 00 0O W 5

00 00 00 0]0) 00 00 00 00 0O

00 00 00 0000000 00 00 00 00

0000000 00 00 00 00 00 o0 00 00 0O

00 00 00 00 00 00 00 00 00 00

00 00000 00 00 00000 00000 00000  (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
PCACOL (tm) computer program. Furthermore, PCA neither makes any warranty
expressed nor implied with respect to the correctness of the output
prepared by the PCACOL(tm) program. Although PCA has endeavored to
produce PCACOL(tm) error free, the program is not and can't be certified
infallible. The final and only responsibility for analysis, design and
engineering documents is the licensees. Accordingly, PCA disclaims all
responsibility in contract, negligence or other tort for any analysis,
design or engineering documents prepared in connection with the use of
the PCACOL (tm) program.

—BAsE> PLrts.
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07/20/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
14:19:05 Licensed to: Licensee name not yet specified.

General Information:

Page 2
M14PLE3-138

File Name: S:\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB142\PCACOL~1\M14PLAN.COL

Project: BONNER BRIDGE - OREGON INLET
Column:  HLB #142 Engineer: JMJ
Code: ACI 318-95 Units: English

Run Option: Investigation Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural
Material Properties:
fre = 3 ksi fy = 40 ksi
Ec = 3122.02 ksi Es = 29000 ksi
fc = 2.55 ksi Rupture strain = Infinity
Ultimate strain = 0.003 in/in
Betal = 0.85
Section
Rectangular: Width = 36 in Depth = 70.9 in
Gross section area, Ag = 2552.4 in"™2
Ix = 1.0692e+006 in™4 Iy = 275659 in™4
Xo = 0 in Yo = 0 in
Reinforcement:
Rebar Database: User-defined
Size Diam (in) Area (in”*2) Size Diam (in) Area (in”"2) Size Diam (in) Area (in”2)
# 1 0.00 0.00 # 3 0.38 0.11 # 4 0.50 0.20
# 5 0.63 0.31 # 6 0.75 0.44 # 7 0.88 0.60
# 8 1.00 0.79 # 9 1.13 1.00 # 10 1.27 1.27
# 11 1.41 1.56 # 14 1.69 2.25 # 18 2.26 4.00
Confinement: Tied; #1 ties with #9 bars, #1 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

Layout: Rectangular
Pattern: Equal Bar Spacing
Total steel area, As 28.08 in™2 at 1.10%
18 #11 Cover 5 in

Factored Loads and Moments with Corresponding Capacities:

(Cover to longitudinal reinforcement)

(see user's manual for notation)

Pu Mux Muy fMnx fMny
No kip k-ft k-ft k-ft k-ft fMn/Mu
1 677.0 154.0 95.0 2124.8 1311.5 13.800
2 402.0 1189.0 103.0 3132.1 266.3 2.634
3 566.0 700.0 79.0 3251.0 369.1 4.645
4 536.0 122.0 867.0 226.7 1622.6 1.871
5 337.0 1143.0 778.0 1857.9 1267.3 1.627
6 494.0 673.0 809.0 1243.1 1492.9 1.846
7 455.0 103.0 64.0 2040.5 1272.6 19.832
8 289.0 1189.0 103.0 2998.3 262.4 2.522
2 387.0 700.0 56.0 3120.2 254.7 4.458
10 357.0 81.0 883.0 140.6 1510.4 1.711
11 227.0 1143.0 778.0 1793.1 1218.8 1.568
12 322.0 673.0 824.0 1146.2 1407.0 1.706
13 685.0 156.0 96.0 2127.1 1311.7 13.643
14 411.0 1279.0 131.0 3119.1 318.8 2.439
15 574.0 742.0 82.0 3260.5 363.7 4.395

Appendix F.3
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07/20/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
Licensee name not yet specified.

14:19:06 Licensed to:

16
17

18

19
20
21
22
23
24

544.
345.
502.
461.
295.
393.
363.
234.
328.

[eNeNeNeNolNoNoNoNel

124.
1230.
714.
105.
1279.
742.

83.
1230.
714 .

[eNeNeoNoNeNolNoNeoNeol

1148.
1190.
1143.
64.
131.
56.
1121.
1190.
1117.

[eNeoNeolNoNeoNeoNoNeNol

*** Program completed as requested! ***

Appendix F.3

176.
1419.
962.
2078.
2989.
3135.
114.
1361.
922.

O b OO ©

1628.
1376.
1539.
1263.

306.

234.
1514.
1314.
1441.

DO OUTR RN

Page 3
M14PLMET3-139

1.418
1.155
1.347
19.782
2.337
4.225
1.351
1.106
1.291
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36 x 70.9 in

Code: ACI 318-95

Units: English

Run axis: Biaxial

Run option: Investigation

Slenderness: Not considered
mn type: Structural

Bars: User-defined

Date: 07/20/06

Time: 14:19:11

5000 +

F.3-140
My (k-ft)

Mx (k-ft)

P =0kip

-5000 -

1
5000

PCACOL V3.00 (PCA 1999) - Licensed to: Licensee name not yet specified.

File: SADGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB142\PCACOL~1\M14PLAN.COL

Project: BONNER BRIDGE - OREGON INLET

Column: HLB #142

f'c = 3 ksi

Ec = 3122 ksi

fc =2.55 ksi
u=0.003 infin

Beta1 =0.85

Confinement: Tied
Appendix F.3

fy =40 ksi
Es = 29000 ksi

e_rup = Infinity

Engineer: JMJ
Ag =2552.4 in"2
As =28.08 in"2
Xo =0.00in

Yo =0.00in

Clear spacing = 6.79 in

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

18 #11 bars

Rho =1.10%

Ix = 1.0692e+006 in*4
ly = 275659 in"4

Clear cover = 5.00 in
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07/25/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page 1
13:48:45 Licensed to: Licensee name not yet specified. M14£C3-141

' _,\/"'} r;/Ob

03 qyﬁé

0000000 00000 00000 00000 00000 0]0)
00 00 00 00 0O 00 00 00 00 00 00
00 00 O00 00 OO0 00 00 00 ©0O 00 00

(0]0) 00 00 00 00 00 0]0) 00 00
00 00 00 0000000 00 00 00 00
0000000 00 00 00 00 00 00 00 00 00
0o 00 00 00 00 00 00 00 00 00
00 00000 00 00 00000 00000 00000 (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
PCACOL (tm) computer program. Furthermore, PCA neither makes any warranty
expressed nor implied with respect to the correctness of the output
prepared by the PCACOL(tm) program. Although PCA has endeavored to
produce PCACOL(tm) error free, the program is not and can't be certified
infallible. The final and only responsibility for analysis, design and
engineering documents is the licensees. Accordingly, PCA disclaims all
responsibility in contract, negligence or other tort for any analysis,
design or engineering documents prepared in connection with the use of
the PCACOL(tm) program.

So % cowsh L83

S ox Yoo Puy¢
o
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07/25/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page 2
13:48:45 Licensed to: Licensee name not yet specified. M144C8-142

General Information:

File Name: S:\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB142\PCACOL~1\M14ACT.COL
Project: BONNER BRIDGE - OREGON INLET

Column: , HLB #142 Engineer: JMJ

Code: ACI 318-95 Units: English

Run Option: Investigation Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural

Material Properties:

fre = 4.4 ksi fy = 40 ksi
Ec = 3780.96 ksi Es = 29000 ksi
fc = 3.74 ksi Rupture strain = Infinity
Ultimate strain = 0.003 in/in
Betal = 0.83
Section:
Rectangular: Width = 31 in Depth = 65.9 in
Gross section area, Ag = 2042.9 in”2
Ix = 739327 in™4 Iy = 163602 in*4
Xo = 0 in Yo = 0 in
Reinforcement:
Rebar Database: User-defined
Size Diam (in) Area (in™2) Size Diam (in) Area (in*2) Size Diam (in) Area (in™2)
# 1 0.00 0.00 # 3 0.38 0.11 # 4 0.50 0.20
## 5 0.63 0.31 # 6 0.75 0.44 # 7 0.88 0.60
# 8 1.00 0.79 # 9 1.13 1.00 # 10 1.27 1.27
# 11 1.41 1.56 # 14 1.69 2.25 # 18 2.26 4.00

Confinement: Tied; #1 ties with #9 bars, #1 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

Layout: Rectangular

Pattern: Equal Bar Spacing (Cover to longitudinal reinforcement)
Total steel area, As = 28.08 in™2 at 1.37%

18 #11 Cover = 2.5 in

Factored Loads and Moments with Corresponding Capacities: (see user's manual for notation)

Pu Mux Muy fMnx fMny

No kip k-ft k-ft k-ft k-ft fMn/Mu
1 677.0 154.0 95.0 2108.9 1297.9 13.685
2 402.0 11892.0 103.0 3086.8 272.7 2.597
3 566.0 700.0 79.0 3240.8 361.5 4.629
4 536.0 122.0 867.0 218.6 1536.3 1.772
5 337.0 1143.0 778.0 1789.9 1215.0 1.565
6 494.0 673.0 809.0 1178.5 1421.5 1.755
7 455.0 103.0 64.0 1977.2 1230.3 19.204
8 289.0 1189.0 103.0 2939.0 253.0 2.472
9 387.0 700.0 56.0 3077.2 250.0 4.396
10 357.0 81.0 883.0 129.6 1410.4 1.597
11 227.0 1143.0 778.0 1701.2 1161.2 1.490
12 322.0 673.0 824.0 1081.2 1325.3 1.608
13 685.0 156.0 96.0 2113.1 1299.7 13.544
14 411.0 1279.0 131.0 3078.3 315.0 2.407
15 574.0 742.0 82.0 3252.2 356.4 4.383
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07/25/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
Licensee name not yet specified.

13:48:45 Licensed to:

16
17
18
19
20
21
22
23
24

544 .
345.
502.
461.
, 295.
393.
363.
234.
328.

[eNeNeoNeoNoNeoNoNoNol

124.
1230.
714 .
105.
1279.
742.

83.
1230.
714.

[eleNeleoNeNeoNeNolNe]

1148.
1190.
1143.
64.
131.
56.
1121.
1190.
1117.

el eleolNeoNeNeNoNolNel

**% Program completed as requested! ***
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169.
1348.
910.
2005.
2931.
3091.
104.
1282.
869.

WO Wd UTWOoWJ

1542.
1301.
1461.
1225.

300.

230.
1415.
1237.
1356.

OORJOWJoo

HRRBNDORRR

Page 3
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.344
.095
.278
.115
.292
.166
.262
.041
.215
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31 x 65.9 in

F.3-1

5000 — My (k-ft)

Mx (k-ft)

Code: ACI 318-95 -5(300

Units: English

Run axis: Biaxial

Run option: Investigation

Slenderness: Not considered
slumn type: Structural

Bars: User-defined

Date: 07/25/06

Time: 13:48:48

P =0 kip

-5000 4

1
5000

PCACOL V3.00 (PCA 1999) - Licensed to: Licensee name not yet specified.

File: S\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB142\PCACOL~1\M14ACT.COL

Project: BONNER BRIDGE - OREGON INLET

Column: HLB #142

f'c = 4.4 ksi fy =40 ksi
Ec = 3781 ksi Es = 29000 ksi
fc = 3.74 ksi e_rup = Infinity

¢ _u=0.003 in/in

Betal = 0.83

Engineer: JMJ
Ag =2042.9 in"2

As =28.08 in"2
Xo =0.00in
Yo =0.00in

Clear spacing = 6.79 in

ConfinemgspenkiadF .3 phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

18 #11 bars

Rho =1.37%

Ix = 739327 in"4

ly = 163602 in*4
Clear cover =2.50 in
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F.3-145

LOCHNER SHEET
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IM Jun-06
SUBJECT: HIGH LEVEL BENT #142 KBM Jun-06
SUBJECT: TOP OF CAP - BASED ON PLAN DIMENSIONS
CONCRETE DESIGN - CAP
INPUT
Dead Load Moment 330.360 Ft. Kips Working Stress Mom. 503.770  Ft. Kips
Live Load Moment 173.410 Ft. Kips Load Factor Mom. 805.941 Ft. Kips
Avrg. Bar Clearance 3.625 In. Z For Steel Dist. 170
Cover 3.000 In. fic = 3.000 Ksi
Width of Member (b) 36.000 In. fy = 40.000 Ksi
Depth of Member (h) 42.000 In.
AREA OF STEEL
Bar Size I de= 4.330 In.
No. Bars 7 de' = 2.705 In.
Ag 10.93 Sq. In. = 37.670 In.
RESULTS
A = 2.00 x 4.56x2.705 = 24.68
fg Allow = 170.00 / (24.68 x 2.705)*.33 = 4191 Ksi  36.00 Max
a = (1093 x 40.00)/0.85x 3.00 x 36.00 = 4.763 In.
jd = 37.670 - 4.76/2.00 = 35.29
fs Act = (503.77 x 12.00)/10.93 x 35.29 = 15.67 Ksi
My = 090 x 10.93x40.00x35.29/12 = 1157.13 Ft. Kips
AASHTO 8.17.1 Min. Reinforcement oM, > 1.2Mer Mer = fr Ig/yt
fr = 75(fc)? = 0.411 Ksi
g = 1/12%b *h’ = 222264 In.* yt = h/2 = 21.00 In.
Mcer = 0411 x 222264/21.00/12 = 362.32 Ft. Kips
AASHTO 8.17.1 oM, = 1157.13 > 1.2Mer= 43478 OK
fg Act= 15.67 < fs Allow = 36.00 OK
oM, = 1157.13 > Mu= 80594 OK
CapPlan.xls Cap Top 7/20/2006
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F.3-146

LOCHNER SHEET
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ Jun-06
SUBIJECT: HIGH LEVEL BENT #142 KBM Jun-06
SUBJECT: BOTTOM OF CAP - BASED ON PLAN DIMENSIONS
CONCRETE DESIGN - CAP
INPUT
Dead Load Moment 203.250 Ft. Kips Working Stress Mom. 368.370  Ft. Kips
Live Load Moment 165.120 Ft. Kips Load Factor Mom. 622.701  Ft. Kips
Bar Clearance 3.625 In. Z For Steel Dist. 170
Cover 3.000 In. fe = 3.000 Ksi
Width of Member (b) 36.00 In. fy = 40.000 Ksi
Depth of Member (h) 42.00 In.
AREA OF STEEL
Bar Size i de= 4.330 In.
No. Bars 5 de' = 2.705 In.
Ag 7.81 Sq. In. = 37.670 In.
RESULTS
A = 2.00 x 6.84x2.705 = 37.02
fs Allow = 170.00 / (37.02 x 2.705)~.33 = 36.61 Ksi  36.00 Max
a = (7.81 x 40.00)/0.85x 3.00 x 36.00 = 3.402 In.
jd = 37.670 - 3.40/2.00 = 35.97
fs Act (368.37 x 12.00)/7.81 x 35.97 = 15.74 Ksi
My = 090 x 7.81x40.00x3597/12 = 842.46 Ft. Kips
AASHTO 8.17.1 Min. Reinforcement oM, > 1.2Mecr Mer = fr Ig/yt
fr = 75(fc)? = 0.411 Ksi
lg = 1/12%b*h’ = 222264 In* yt = h/2 = 21.00 In.
Mcer = 0411 x 222264/21.00/12 = 362.32 Ft. Kips
AASHTO 8.17.1 oM, = 842.46 1.2 Mcr = 434.78 OK
fg Act= 15.74 fs Allow = 36.00 OK
oM, = 842.46 Mu = 622.70 OK
CapPlan.xls Cap Bottom 7/20/2006

Appendix F.3

Page 146 of 196




F.3-147

LOCHNER SHEET
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA MJ Jun-06
SUBJECT: HIGH LEVEL BENT #142 KBM Jun-06

SHEAR - BASED ON PLAN DIMENSIONS

SHEAR DESIGN - CAP COMPLETE

VpL= 103.92 KIPS Vi = 59.50 KIPS Fy= 40000 PSI
d= 37.67 INCHES b= 36.00 INCHES fe= 3000 PSI |
V@ d DIST. FROM FACE OF SUPPORT  Col. Width = D= 3.00  FT
ASSUME FACE OF SUPPORT D/4= 0.75 FT. FROM CENTER OF COL.
dpisr.- 37.67/12.00+0.750= 389  FT. Wpr CAP= 1.575 KIPS/FT
VpL= VoL - Wi *dpigr = 97.79

Vy<q Vy V=V + Vg

Vi <qVe +qVs

Ve =2%fc) /2% b* d = 148.56  KIPS
qVS = VU - qV(
Vs=Vy/q-Ve= 152.98  KIPS

VSSAV*FV*d/S

USE# 5  STIRRUPS Ag= 031 SQ.IN.
No. of Bars = 2
Ay=2 x Ag= 2*%0.307= 0.61359232 SQ.IN.
S=Ay*Fy*d/Vg= 6.0 INCHES
Sumw = Ay * Fy /50 *b = 20.45 INCHES
Sact = 6.00 INCHES OK
CapPlan.xls Shear 7/20/2006

Appendix F.3 Page 147 of 196




F.3-148

LOCHNER SHEET
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ Jul-06
SUBJECT: HIGH LEVEL BENT #142 b 7 A‘W/
SUBJECT: TOP OF CAP - BASED ON FIELD DATA, ASSUME 50% COVER LOSS EVERYWHERE Np® 7 a4
CONCRETE DESIGN - CAP
INPUT
Dead Load Moment 330.360 Ft. Kips Working Stress Mom. 503.770  Ft. Kips
Live Load Moment 173.410 Ft. Kips Load Factor Mom. 805.941 Ft. Kips
Avrg. Bar Clearance 3.625 In. Z For Steel Dist. 170
Cover 3.000 In. fic = 4.400 Ksi
Width of Member (b) 33.000 In. fy = 40.000 Ksi
Depth of Member (h) 42.000 In.
AREA OF STEEL
Bar Size 11 dc= 4.330 In.
No. Bars 7 dc'= 2.705 In.
Ag 10.93 Sq. In. d= 37.670 In.
RESULTS
A = 2.00 x 4.06x2.705 = 21.98
fs Allow = 170.00 / (21.98 x 2.705)".33 = 43.56 Ksi  36.00 Max
a = (10.93 x 40.00)/0.85 x 4.40 x 33.00 = 3.542 In.
id = 37.670 - 3.54/2.00 = 35.90
fs Act = (503.77 x 12.00)/10.93 x 35.90 = 15.41 Ksi
OMy = 090 x 10.93x40.00x35.90/12 = 1177.14 Ft. Kips
AASHTO 8.17.1 Min. Reinforcement oM, > 1.2Mer Mecr = fr Ig/yt
fr = 75" = 0.497 Ksi
Ig = 1/12*b*K’ = 203742 In* yt = h/2 = 21.00 In.
Mcr = 0.497 x 203742/21.00/12 = 402.22 Ft. Kips
AASHTO 8.17.1 oM, = 1177.14 > 1.2Mcer=  482.67 OK
fs Act= 15.41 < fs Allow = 36.00 OK
oM, = 1177.14 > Mu= 80594 OK
CapAct.xls Cap Top 7/25/2006
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F.3-149

LOCHNER SHEET
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ Jul-06
SUBJECT: HIGH LEVEL BENT #142 A
SUBJECT: BOTTOM OF CAP - BASED ON FIELD DATA, ASSUME 50% COVER LOSS EVERYWHERE Wik [jot
CONCRETE DESIGN - CAP
INPUT
Dead Load Moment 203.250 Ft. Kips Working Stress Mom. 368.370  Ft. Kips
Live Load Moment 165.120 Ft. Kips Load Factor Mom. 622.701 Ft. Kips
Bar Clearance 3.625 In. Z For Steel Dist. 170
Cover 3.000 In. fc = 4.400 Ksi
Width of Member (b) 33.00 In. fy = 40.000 Ksi
Depth of Member (h) 42.00 In.
AREA OF STEEL
Bar Size 11 dc= 4.330 In.
No. Bars 5 dc'= 2.705 In.
Ag 7.81 Sq. In. d= 37.670 In.
RESULTS
A = 2.00 x 6.09x2.705 = 32.97
fs Allow = 170.00 / (32.97 x 2.705)*.33 = 38.06 Ksi  36.00 Max
a = (7.81 x 40.00)/0.85 x 4.40 x 33.00 = 2.530 In.
jd = 37.670 - 2.53/2.00 = 36.40
fg Act = (368.37 x 12.00)/7.81 x 36.40 = 15.55 Ksi
My = 0.90 x 7.81x40.00x36.40/12 = 852.67 Ft. Kips
AASHTO 8.17.1 Min. Reinforcement oM, > 1.2Mcr Mcr = frlg/yt
fr = 75" = 0.497 Ksi
Ig = 112*b*h’ = 203742 In* yt = h/2 = 21.00 In.
Mcr = 0.497 x 203742/21.00/12 = 402.22 Ft. Kips
AASHTO 8.17.1 oM, = 852.67 > 1.2 Mcr = 482.67 OK
fs Act= 15.55 < fs Allow = 36.00 OK
oM, = 852.67 > Mu = 622.70 OK
CapAct.xls Cap Bottom 7/25/2006
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LOCHNER SHEET
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMI Jul-06
SUBJECT: HIGH LEVEL BENT #142 € ‘W Ol

SHEAR - BASED ON FIELD DATA, ASSUME 5-% COVER LOSS EVERYWHERE

SHEAR DESIGN - CAP COMPLETE

Vo = 103.92 KIPS Vi = 5950  KIPS Fy= 40000 PSI
d= 37.67 INCHES b= 33.00 INCHES fc= 4400 PSI
V@ d DIST. FROM FACE OF SUPPORT Col. Width = D= 3.00 FT
ASSUME FACE OF SUPPORT D/4= 0.75 FT. FROM CENTER OF COL.
dpsr - 37.67/12.00 +0750=  3.89  FT. Wp, CAP= 1444 KIPS/FT
Vo= VoL -Wp *dpsr = 98.31

VU= 13(VDL +(167*VLL)) = 256.97

Vu<q Vy Vy=Vc+ Vg
Vy<qVc+qVs

Ve=2%Fo) /2% b*d= 16492  KIPS
qVs=Vy-qVc

Ve =Vylq-Ve= 13740 KIPS

VS=AV*FV*d/S

F.3-150

USE # 5 STIRRUPS Ag= 031 SQ.IN.
No. of Bars = 2
Avy=2x Ag= 2*0.307 = 0.61359232 SQ. IN.
S=Ay*Fy*d/Vg= 6.7 INCHES
Sy = Ay * Fy, /50 *b = 2231  INCHES
Sact = 6.00 INCHES OK
CapAct.xls Shear 7/25/2006
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LOCHNER
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA
SUBJECT: HIGH LEVEL BENT #142 - TOP STRUT

F.3-151

SHEET

IMJ] Jun-06
KBM Jun-06

SUBJECT: TOP OF STRUT - BASED ON PLAN DIMENSIONS

CONCRETE DESIGN - STRUT

INPUT
Dead Load Moment 38.540 Ft. Kips Working Stress Mom.
Live Load Moment 28.670 Ft. Kips Load Factor Mom.
Avrg. Bar Clearance 3.625 In. Z For Steel Dist.
Cover 3.000 In. fic
Width of Member (b) 30.000 In. fy
Depth of Member (h) 36.000 In.
AREA OF STEEL
Bar Size I
No. Bars 5
Ag 7.81 Sq. In.
RESULTS
A = 2.00 x 5.34x2.705 = 28.91
fs Allow = 170.00 / (28.91 x 2.705)".33 = 39.76
a = (7.81 x 40.00)/0.85 x 3.00 x 30.00 = 4.082
jd = 31.670 - 4.08/2.00 = 29.63
fs Act = (67.21 x 12.00)/7.81 x29.63 = 3.49
My = 090 x 7.81x40.00x29.63/12 == 693.96
AASHTO 8.17.1 Min. Reinforcement oM, > 1.2Mer
fr = 75(fc)”?
lg = 112*b*h = 116640 In.* yt = h/2
Mer = 0.411 x 116640/18.00/12
AASHTO 8.17.1 oM, = 693.96 > 1.2 Mcer= 266.19
fg Act= 3.49 < fs Allow = 36.00
oM, = 693.96 > Mu=  112.34
Strut1Plan.xls Top

Appendix F.3

67.210 Ft. Kips
112.345  Ft. Kips
170
3.000 Ksi
= 400600 Ksi

de= 4330  In.
do' = 2705 In.
d= 31670  In

Ksi  36.00 Max
In.

Ksi
Ft. Kips

Mer = frlg/yt
0.411 Ksi

18.00 In.
221.83 Ft. Kips

I

I

OK

OK

OK
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F.3-152

LOCHNER SHEET
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA MJ Jun-06
SUBJECT: HIGH LEVEL BENT #142 - TOP STRUT KBM Jun-06
SUBJECT: BOTTOM OF STRUT - BASED ON PLAN DIMENSIONS
CONCRETE DESIGN - STRUT
INPUT
Dead Load Moment 21.610 Ft. Kips Working Stress Mom. 27.840 Ft. Kips
Live Load Moment 6.230 Ft. Kips Load Factor Mom. 41.618 Ft. Kips
Bar Clearance 3.625 In. Z For Steel Dist. 170
Cover 3.000 In. fie = 3.000 Ksi
Width of Member (b) 30.00 In. fy = 40.000 Ksi
Depth of Member (h) 36.00 In.
AREA OF STEEL
Bar Size H de= 4.330 In.
No. Bars 5 dc'= 2.705 In.
Ag 7.81 Sq. In. = 31.670 In.
RESULTS
A = 200 x 5.34x2.705 = 28.91
fs Allow = 170.00 / (28.91 x 2.705)*.33 = 39.76 Ksi  36.00 Max
a = (7.81 x 40.00)/0.85 x 3.00 x 30.00 = 4.082 In.
id = 31.670 - 4.08/2.00 = 29.63
fg Act = (27.84 x 12.00)/7.81x29.63 = 1.44 Ksi
OMy = 090 x 7.81 x40.00x29.63/12 = 693.96 Ft. Kips
AASHTO 8.17.1 Min. Reinforcement oM, > 1.2Mecr Mer = frIg/vt
fr = 75(fc)”? = 0.411 Ksi
Ilg = 112*%b*h’ = 116640 In.* yt = h/2 = 18.00 In.
Mer = 0411 x 116640/ 18.00/12 = 221.83 Ft. Kips
AASHTO 8.17.1 oM, = 693.96 > 1.2 Mcr = 266.19 OK
fg Act= 1.44 < fs Allow = 36.00 OK
oM, = 693.96 > Mu = 41.62 OK
Strut1Plan.xls Bottom 7/20/2006
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F.3-153

LOCHNER SHEET
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ Jun-06
SUBJECT: HIGH LEVEL BENT #142 - TOP STRUT KBM Jun-06
: SHEAR - BASED ON PLAN DIMENSIONS
SHEAR DESIGN - STRUT COMPLETE
Vpp = 11.63 KIPS Vi = 2.29 KIPS Fy= 40000 PSI
d= 31.67 INCHES b= 30.00 INCHES fe= 3000 PSI
V@ d DIST. FROM FACE OF SUPPORT  Col. Width = D= 3.00 FT
ASSUME FACE OF SUPPORT /4 = 0.75 FT. FROM CENTER OF COL.
dpisr.- 31.67/12.00+0.750= 339  FT. Wy CAP= 1.125 KIPS/FT
VL= VoL - Wp * dpigr = 7.82
V= 13(Vp H1.67*V )=  15.13
Vy<q Vy Vn=Vc+ Vg
Vi <qVce+qVs
Ve =2¥{fc)*"1/2*¥b* d = 104.08 KIPS
qQVs=Vy-qVc
Vs=Vy/q-Ve= -86.27 KIPS
Vs=Ay*F,*d/S
USE # 5 STIRRUPS Ag= 031 SQ.IN.
No. of Bars = 2
Ay=2 x Ag= 2*%0.307 = 0.61359232 SQ. IN.
S=Ay*Fy*d/Vg= -9.0 INCHES
Sy = Ay * Fy /50 *b = 24.54 INCHES
Sact = 14.00 INCHES OK
Strut1Plan.xls Shear 7/21/2006
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LOCHNER SHEET
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA MJ
SUBJECT: HIGH LEVEL BENT #142 - TOP STRUT e 7
SUBJECT: TOP OF STRUT - BASED ON FIELD DATA, ASSUME 50% COVER LOSS EVERYWHERE i '
CONCRETE DESIGN - STRUT
INPUT
Dead Load Moment 38.540 Ft. Kips Working Stress Mom. 67.210 Ft. Kips
Live Load Moment 28.670 Ft. Kips Load Factor Mom. 112.345  Ft. Kips
Avrg. Bar Clearance 3.625 In. Z For Steel Dist. 170
Cover 3.000 In. fic = 4.400 Ksi
Width of Member (b) 27.000 In. fy = 40.000 Ksi
Depth of Member (h) 36.000 In.
AREA OF STEEL
Bar Size 11 de= 4.330 In.
No. Bars 5 dc'= 2.705 In.
Ag 7.81 Sq. In. d= 31.670 In.
RESULTS
A = 200 x 4.59x2.705 = 24.85
fs Allow = 170.00 / (24.85 x 2.705)*.33 = 41.82 Ksi  36.00 Max
a = (7.81 x 40.00)/0.85 x 4.40 x 27.00 = 3.093 In.
id = 31.670 - 3.09/2.00 = 30.12
fg Act = (67.21 x 12.00)/7.81x30.12 = 3.43 Ksi
OMy = 090 x 7.81x40.00x30.12/12 = 705.55 Ft. Kips
AASHTO 8.17.1 Min. Reinforcement oM, > 1.2Mecr Mer = fr Ig/yt
fr = 75(fc)” = 0.497 Ksi
Ig = 1/12*b*h = 104976 In.* yt = h/2 = 18.00 In.
Mcer = 0497 x 104976/18.00/12 241.78 Ft. Kips
AASHTO 8.17.1 oM, = 705.55 > 1.2Mer=  290.14 OK
fs Act= 343 < fs Allow = 36.00 OK
oM, = 705.55 > Mu= 11234 OK
Strutl Act.xls Top 7/25/2006
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F.3-155

LOCHNER SHEET
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ Jun-06
SUBJECT: HIGH LEVEL BENT #142 - TOP STRUT Weg 7 /
SUBJECT: BOTTOM OF STRUT - BASED ON FIELD DATA, ASSUME 50% COVER LOSS EVERYWHERE / O

/

CONCRETE DESIGN - STRUT

INPUT
Dead Load Moment 21.610 Ft. Kips Working Stress Mom. 27.840 Ft. Kips
Live Load Moment 6.230 Ft. Kips Load Factor Mom. 41.618 Ft. Kips
Bar Clearance 3.625 In. Z For Steel Dist. 170
Cover 3.000 In. fic = 4.400 Ksi
Width of Member (b) 27.00 In. fy = 40.000 Ksi
Depth of Member (h) 36.00 In.
AREA OF STEEL
Bar Size 11 dc= 4.330 In.
No. Bars 5 do'= 2.705 In.
Ag 7.81 Sq. In. = 31.670 In.
RESULTS
A = 2.00 x 459x2.705 = 24.85
fs Allow = 170.00 / (24.85x2.705)".33 = 41.82 Ksi  36.00 Max
a = (7.81 x 40.00)/0.85x 4.40 x 27.00 = 3.093 In.
id = 31.670 - 3.09/2.00 = 30.12
fs Act = (27.84 x 12.00)/7.81x30.12 = 1.42 Ksi
OMy = 090 x 7.81x40.00x30.12/12 = 705.55 Ft. Kips
AASHTO 8.17.1 Min. Reinforcement ' oM, > 1.2Mcr Mer = frIg/yt
fr = 75(fc)”? = 0.497 Ksi
Ilg = 112*b*h’ = 104976 In.* yt = h/2 = 18.00 In.
Mcr = 0.497 x 104976 /18.00/12 = 241.78 Ft. Kips
AASHTO 8.17.1 oM, = 705.55 > 1.2 Mecr = 290.14 OK
fs Act= 1.42 < fs Allow = 36.00 OK
oM, = 705.55 > Mu = 41.62 OK
Strutl Act.xls Bottom 7/25/2006
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F.3-156

LOCHNER SHEET
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA MJ Jun-06
SUBJECT: HIGH LEVEL BENT #142 - TOP STRUT Wh & 7/0 e
SHEAR - BASED ON FIELD DATA, ASSUME 50% COVER LOSS EVERYWHERE
SHEAR DESIGN - STRUT COMPLETE
Vo= 11.63 KIPS Vi = 229  KIPS Fy= 40000 PSI
d= 31.67 INCHES b= 27.00 INCHES fc= 4400 PSI
V@ d DIST. FROM FACE OF SUPPORT  Col. Width = D= 3.00 FT
ASSUME FACE OF SUPPORT D/4= 0.75 FT. FROM CENTER OF COL.
dpsr - 31.67/12.00+0750= 339  FT. Wp CAP= 1013 KIPS/FT
VpL= Vo - Wo * dpggr = 8.20
Vo= 13(VpL+HL.67¥Vy)) =  15.63
Vu<q Vy Vi =Vc+ Vg
Vy<qVc +qVs
Ve=2%fc /2% b*d= 11344  KIPS
qVs=Vy-qVc
Ve=Vy/q- Vo= 9505  KIPS
Vy=Ay*Fy*d/S
USE # 5 STIRRUPS Ag= 031 SQ.IN.
No. of Bars = 2
Ay=2 x Ag= 2*0.307= 0.61359232 SQ. IN.
S=Ay*Fy*d/Vg= -8.2 INCHES
Sy = Av * Fy, /50 *b = 27.27 INCHES
Sacr = 14.00 INCHES OK
StrutlAct.xls Shear 7/25/2006
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F.3-157

LOCHNER SHEET
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA JMJ Jun-06
SUBJECT: HIGH LEVEL BENT #142 - BOTTOM STRUT KBM Jun-06
SUBJECT: TOP OF STRUT - BASED ON PLAN DIMENSIONS
CONCRETE DESIGN - STRUT
INPUT
Dead Load Moment 44.580 Ft. Kips Working Stress Mom. 67.950 Ft. Kips
Live Load Moment 23.370 Ft. Kips Load Factor Mom. 108.690  Ft. Kips
Avrg. Bar Clearance 3.625 In. Z For Steel Dist. 170
Cover 3.000 In. fic = 3.000 Ksi
Width of Member (b) 30.000 In. fy = 40.000 Ksi
Depth of Member (h) 36.000 In.
AREA OF STEEL
Bar Size 11 ' de= 4.330 In.
No. Bars 3 de' = 2.705 In.
Ag 7.81 Sq. In. = 31.670 In.
RESULTS
A = 2.00 x 534x2.705 = 28.91
fs Allow = 170.00 / (28.91 x 2.705)".33 = 39.76 Ksi  36.00 Max
a = (7.81 x 40.00)/0.85 x 3.00 x 30.00 = 4.082 In.
jd = 31.670 - 4.08/2.00 = 29.63
fs Act = (67.95 x 12.00)/7.81x29.63 = 3.52 Ksi
OMy = 0.90 x 7.81 x40.00x29.63/12 = 693.96 Ft. Kips
AASHTO 8.17.1 Min. Reinforcement oM, > 1.2Mecr Mcr = frlg/yt
f _ 75 (fc)l/z = 0.411 Ksi
lg = VI2*b*n = 116640 In.* yt = h2 = 18.00 In.
Mcer = 0411 x 116640/18.00/12 = 221.83 Ft. Kips
AASHTO 8.17.1 oM, = 693.96 > 1.2Mer= 26619 OK
fg Act = 3.52 < fg Allow = 36.00 OK
oM, = 693.96 > Mu=  108.69 OK
Strut2Plan.xls Top 7/20/2006
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LOCHNER

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA
SUBJECT: HIGH LEVEL BENT #142 - BOTTOM STRUT
SUBJECT: BOTTOM OF STRUT - BASED ON PLAN DIMENSIONS

F.3-158

SHEET
IMIJ Jun-06
KBM Jun-06

/

CONCRETE DESIGN - STRUT

INPUT
Dead Load Moment 28.950 Ft. Kips Working Stress Mom.
Live Load Moment 1.150 Ft. Kips Load Factor Mom.
Bar Clearance 3.625 In. Z For Steel Dist.
Cover 3.000 In. fic
Width of Member (b) 30.00 In. fy
Depth of Member (h) 36.00 In.
AREA OF STEEL
Bar Size i1
No. Bars 5
Ag 7.81 Sq. In.
RESULTS
A = 2.00 x 5.34x2.705 = 28.91
fs Allow = 170.00 / (28.91 x 2.705)~.33 = 39.76
a = (7.81 x 40.00)/0.85x 3.00 x 30.00 = 4.082
jd = 31.670 - 4.08/2.00 = 29.63
fg Act = (30.10 x 12.00)/7.81x29.63 = 1.56
My = 0.90 x 7.81x40.00x29.63/12 = 693.96
AASHTO 8.17.1 Min. Reinforcement oM, > 1.2Mer
fr = 75(fc)?
Ilg = 112%b*h’ = 116640 In.* yt = h/2
Mer = 0411 x 116640/ 18.00/ 12
AASHTO 8.17.1 oM, = 693.96 > 1.2 Mcr = 266.19
fs Act = 1.56 < fs Allow = 36.00
oM, = 693.96 > Mu = 40.13
Strut2Plan.xls Bottom
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30.100  Ft. Kips

40.132  Ft. Kips
170
= 3.000 Ksi
= 40.000 Ksi
d(_j" 4.330 In.
de'= 2.705 In.
= 31.670 In.
Ksi  36.00 Max
In.
Ksi
Ft. Kips
Mer = frIg/yt
= 0.411 Ksi
= 18.00 In.
= 221.83 Ft Kips
OK
OK
OK

7/20/2006
Page 158 of 196




F.3-159

LOCHNER SHEET
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA MJ Jun-06
SUBJECT: HIGH LEVEL BENT #142 - BOTTOM STRUT KBM Jun-06

SHEAR - BASED ON PLAN DIMENSIONS

SHEAR DESIGN - STRUT COMPLETE

Vpo= 12.86 KIPS Vi = 196  KIPS Fy= 40000 PSI
d= 31.67 INCHES b= 3000  INCHES fe= 3000 PSI
V@ d DIST. FROM FACE OF SUPPORT ~ Col. Width = D= 3.00  FT
ASSUME FACE OF SUPPORT ~ D/4 = 075  FT. FROM CENTER OF COL.
dpsr- 31.67/12.00+0.750= 339  FT. Wy CAP=  1.125 KIPS/FT
Vi, = VoL -Wp *dpsr = 9.05

Vi= 1.3(VpL H1.67%V ) = 16.02

Vi <qVe tqVs

Ve =2*¥{fc)M"/2*¥b*d = 104.08 KIPS
qVs=Vy-qVe
VS = VU/q - VC = -85.24 KIPS

VS ::AV* FV *d/S

USE# 5§  STIRRUPS Ag= 031 SQ.IN.
No. of Bars = 2
Ay=2 x Ag= 2*0.307= 0.61359232 SQ.IN.
S=Ay*Fy*d/Vg= -9.1 INCHES
Suw =Ay *Fy /50 *b = 24.54 INCHES
Sact = 14.00 INCHES OK
Strut2Plan.xls Shear 7/21/2006
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F.3-160

LOCHNER SHEET
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ Jun-06
SUBJECT: HIGH LEVEL BENT #142 - BOTTOM STRUT -y |
\{\f W E‘» 7/ b

SUBJECT: TOP OF STRUT - BASED ON FIELD DATA, ASSUME 50% COVER LOSS EVERYWHERE

‘

CONCRETE DESIGN - STRUT

INPUT
Dead Load Moment 44.580 Ft. Kips Working Stress Mom. 67.950 Ft. Kips
Live Load Moment 23.370 Ft. Kips Load Factor Mom. 108.690  Ft. Kips
Avrg. Bar Clearance 3.625 In. Z For Steel Dist. 170
Cover 3.000 In. f'c = 4.400 Ksi
Width of Member (b) 27.000 In. fy = 40.000 Ksi
Depth of Member (h) 36.000 In.
AREA OF STEEL
Bar Size 11 dc= 4.330 In.
No. Bars 5 dc'= 2.705 In.
Ag 7.81 Sq. In. d= 31.670 In.
RESULTS
A = 2.00 x 459x2.705 = 24.85
fs Allow = 170.00 / (24.85 x 2.705)*.33 = 41.82 Ksi  36.00 Max
a = (7.81 x 40.00)/0.85 x 4.40 x 27.00 = 3.093 In.
jd = 31.670 - 3.09/2.00 = 30.12
fs Act = (67.95 x 12.00)/7.81x30.12 = 3.47 Ksi
My = 0.90 x 7.81x40.00x30.12/12 = 705.55 Ft. Kips
AASHTO 8.17.1 Min. Reinforcement oM, > 1.2Mcr Mer = fr Ig/yt
fr = 75" = 0.497 Ksi
Ig = 1/12*b*h’ = 104976 In.* yt = h/2 = 18.00 In.
Mcr = 0.497 x 104976/18.00/12 = 241.78 Ft. Kips
AASHTO 8.17.1 oM, = 705.55 > 1.2Mcer=  290.14 OK
fs Act= 347 < fs Allow = 36.00 OK
oM, = 705.55 > Mu=  108.69 OK
Strut2Act.xls Top 7/25/2006
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F.3-161

LOCHNER SHEET
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA MJ Jun-06
SUBJECT: HIGH LEVEL BENT #142 - BOTTOM STRUT how ‘“’W; o
SUBJECT: BOTTOM OF STRUT - BASED ON FIELD DATA, ASSUME 50% COVER LOSS EVERYWHERE -7 4
CONCRETE DESIGN - STRUT
INPUT
Dead Load Moment 28.950 Ft. Kips Working Stress Mom. 30.100 Ft. Kips
Live Load Moment 1.150 Ft. Kips Load Factor Mom. 40.132  Ft. Kips
Bar Clearance 3.625 In. Z For Steel Dist. 170
Cover 3.000 In. fc = 4.400 Ksi
Width of Member (b) 27.00 In. fy = 40.000 Ksi
Depth of Member (h) 36.00 In.
AREA OF STEEL
Bar Size 11 dc= 4.330 In.
No. Bars 5 dc'= 2.705 In.
Ag 7.81 Sq. In. d= 31.670 In.
RESULTS
A = 2.00 x 459x2.705 = 24.85
fs Allow = 170.00 / (24.85 x 2.705)*.33 = 41.82 Ksi  36.00 Max
a = (7.81 x 40.00)/0.85x 4.40 x 27.00 = 3.093 In.
jd = 31.670 - 3.09/2.00 = 30.12
fs Act = (30.10 x 12.00)/7.81x30.12 = 1.54 Ksi
O6My = 090 x 7.81x40.00x30.12/12 = 705.55 Ft. Kips
AASHTO 8.17.1 Min. Reinforcement oM, > 1.2Mecr Mer = fr Ig/yt
fr = 75(f)"” = 0.497 Ksi
Ilg = 112*b*K’ = 104976 In.* yt = h/2 = 18.00 In.
Mcer = 0.497 x 104976/18.00/12 = 241.78 Ft. Kips
AASHTO 8.17.1 oM, = 705.55 > 1.2 Mcr = 290.14 OK
fs Act= 1.54 < fs Allow = 36.00 OK
oM, = 705.55 > Mu = 40.13 OK
Strut2Act.xls Bottom 7/25/2006
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F.3-162

LOCHNER SHEET
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ Jun-06
SUBJECT: HIGH LEVEL BENT #142 - BOTTOM STRUT Wk 7/@ L

SHEAR - BASED ON FIELD DATA, ASSUME 50% COVER LOSS EVERYWHERE

SHEAR DESIGN - STRUT COMPLETE

Vpp= 12.86 KIPS Vi = 1.96 KIPS Fy= 40000 PSI
d= 31.67 INCHES b= 27.00 INCHES fc= 4400 PSI
V@ d DIST. FROM FACE OF SUPPORT  Col. Width = D= 3.00 FT
ASSUME FACE OF SUPPORT D/4= 0.75 FT. FROM CENTER OF COL.
dpsr - 31.67/12.00+0.750= 3.39  FT. Wy CAP= 1.013 KIPS/FT
Vo= Voo - Wpp * dpsr = 9.43

Vy=  13(Vp H1.67*Vi))=  16.51

Vu<q Vy V=V + Vg
Vu<qVe+qVs

Ve=2%(fc)M/2*b*d= 11344  KIPS
qVs=Vy-qVc

V= Vulq- Vo= 9401  KIPS

VS=AV* Fv*d/s

USE# 5  STIRRUPS Ag= 031 SQ.IN.
No. of Bars = 2
Ay=2x Ag= 2*0.307=  0.61359232 SQ.IN.
S=Ay*Fy*d/Vg= -8.3 INCHES
Svmv = Ay * Fy, /50 *b = 27.27 INCHES
Sacr = 14.00 INCHES OK
Strut2Act.xls Shear 7/25/2006
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F.3-163
H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA

MY Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS Wb e, “:3’}";? L,
’ HLB 142 MEM. 13 JT. FOOTING ‘ ‘
FOOTING LOADS
PMIN
HLB 142 MEMBER 13 JOINT FOOTING
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL 356.21 0.00 2043 DL 356.21 0.00 20.43
LL 41.38 0.00 -8.06 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 40.07 983.49 -79.79
SERVICE 397.59 0.00 12.37 SERVICE 396.28 983.49 -59.36
STRENGTH 552.73 0.00 9.10 STRENGTH 515.16  1278.54 -77.17
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL 356.21 0.00 20.43 DL 356.21 0.00 20.43
LL 41.38 0.00 -8.06 LL 41.38 0.00 -8.06
GROUP 3 17.10 571.04 -31.50 GROUP 4 -38.82 0.00 §51.50
SERVICE 414.69 571.04 -19.13 SERVICE 358.77 0.00 863.87
STRENGTH 539.10 742.35 -24.87 STRENGTH  466.40 0.00  1123.03
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL 356.21 0.00 20.43 DL 356.21 0.00 20.43
LL 0.00 0.00 0.00 LL 41.38 0.00 -8.06
GROUP 5 1.25 983.49 771.71 GROUP 6 -21.73 571.04 §20.00
SERVICE 357.46 983.49 792.14 SERVICE 375.86 571.04 832.37
STRENGTH  446.83 1229.36

990.18 STRENGTH 469.83 713.80  1040.46
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA

IMJ Jul-06
SUBJECT: HIGH LEVEL BENT ANALYSIS .
. HLB 142 MEM. 14 JT. FOOTING NBE T ok
FOOTING LOADS
PMAX
HLB 142 MEMBER 14 JOINT FOOTING
GROUP 1 GROUP 2
P MY MZ p MY MZ
DL 356.14 0.00 21.29 DL 356.14 0.00 21.29
LL 80.83 0.00 8.33 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP2  -40.10  -983.68 79.73
SERVICE 436.97 0.00 29.62 SERVICE 31604 98368  101.02
STRENGTH  638.11 0.00 4573 STRENGTH 41085 -1278.78  131.33
GROUP 3 GROUP 4
p MY MZ p MY MZ
DL 356.14 0.00 2129 DL 356.14 0.00 21.29
LL 80.83 0.00 8.33 LL 80.83 0.00 8.33
GROUP3  -17.11  -571.14 3148 GROUP4  -40.19 0.00  851.09
SERVICE 41986  -571.14 61.10 SERVICE 396.78 0.00  880.71
STRENGTH = 545.82  -742.48 79.43 STRENGTH  515.81 0.00 1144.92
GROUP 5 GROUP 6
p MY MZ p MY MZ
DL 356.14 0.00 21.29 DL 356.14 0.00 21.29
LL 0.00 0.00 0.00 LL 80.83 0.00 8.33
GROUPS 8020  983.69  030.82 GROUP6  -5730  -571.14  882.56
SERVICE 27585  -983.69  952.11 SERVICE  379.67 -571.14  912.18
STRENGTH 34481 -1229.61  1190.14 STRENGTH 47459  -713.93 114023
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H. W. Lochner, Inc. PHONE : 859-224-4476
1040 Monarch St. Suite 300 Lexington, KY 40513
PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc., Tampa, Florida

PHONE TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170

SHEET 1 OF 9
JOB NO. HLB#142

BY JMJ
CKD.

F.3-165

DATE Jun/15/2006
DATE

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA

/

PROJECT DATA

Project BONNER BRIDGE - OREGON INLET NORTH CAROLINA

User Job No.: HLB#142

State : North Carolina State Job No.

Code : AASHTO STANDARD (17th Edition 2002)

Comments Bonner Bridge HLB #142 - Load Groups 1-3 (For Ease of Checking) - Per Pla

n Dimensions

HLB142AP1AREBEIX F.3Last modified: Jul 20, 2006
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H. W. Lochner, Inc. PHONE:  859-224-4476 | SHEET 2 OF 9 F.3-166
1040 Monarch St. Suite 300 Lexington, KY 40513 | JOB NO. HLB#142
PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc., Tampa, Florida | BY JMJ DATE Jun/15/2006

PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 CKD. DATE
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA
LOADS
Load Cases: 3
Loadcase ID: (L+In)l Name: Group 1 Loadings
Multiplier = 1.000
Cap loads:
Type Dir Arm Magl x1/L Mag2 x2/L
ft kip,kip/ft, kft kip,kip/ft, kft
Force Y 0.00 -552.73 0.00 -—-- -—--
Force Y 0.00 -638.11 1.00 -—-- -—--
Moment Z -—-- 9.10 0.00 -——- -—--
Moment Z ---- 45.73 1.00 -—-- ----
Loadcase ID: (L+Ip)l Name: Group 2 Loadings
Multiplier = 1.000
Cap loads:
Type Dir Arm Magl x1/L Mag2 x2/L
ft kip,kip/ft, kft kip,kip/ft, kft
Force Y 0.00 -515.16 0.00 -—— ———
Force Y 0.00 -410.85 1.00 -—-- ----
Moment X -—-- -1278.78 1.00 - -———
Moment X -—-- 1278.54 0.00 -—-- ----
Moment Z -——-- -77.17 0.00 - -————
Moment zZ -——— 131.33 1.00 -—-- -—---
Loadcase ID: W1 Name: Group 3 Loadings
Multiplier = 1.000
Cap loads:
Type Dir Arm Magl x1/L Mag2 x2/L
ft kip,kip/ft, kft kip,kip/ft, kft
Force Y 0.00 -539.10 0.00 -——— -——-
Force Y 0.00 -545.82 1.00 -——— ———
Moment X -—--- -742.48 1.00 --=- -—--
Moment X ---- 742.35 0.00 ---- ----
Moment Z ---- -24.87 0.00 -——— -——-
Moment Z ---- 79.43 1.00 ---- -—--

Selected load groups:
SERVICE GROUP I

SERVICE GROUP IB
SERVICE GROUP II
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H. W. Lochner, Inc. PHONE: 859-224-4476 | SHEET 3 OF 9

1040 Monarch St. Suite 300 Lexington, KY 40513 | JOB NO. HLB#142

PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc., Tampa, Florida | BY JMJ DATE Jun/15/2006
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD. DATE

e o 4 o o e o o o = = = o - = = = s e e = = = e . e s . e > e e = > - v = = =~ - = = - n . . . W e = = = e . e e . - - —

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA

/

COMBINED FOOTING DESIGN

Code: AASHTO STANDARD (17th Edition 2002) - Service Load Design
Units: US

Geometry:

Name : 1
Shape : Rectangular, Type : Pile/Shaft Cap

Bf(X) = 35.00 ft, Hf(Z) = 13.50 ft, Thickness(Y) = 51.00 in

Footing concentric.

Columns located on the footing:

Column No. 1 at x = 0.00 ft, Rectangular 36.00 in x 71.00 in
Column No. 2 at x = 25.50 ft, Rectangular 36.00 in x 71.00 in
Ag = 472.50 ft*2, Ix = 225.63 ft*2, Iz = 1825.50 ft*2

Surcharge = 0.00 ksf

Piles: Circular Size: 22.00 in Capacity: 100.00 kips

Design Parameters:

=====s============ f'c = 3000.00 psi fy = 40000.00 psi
Ec = 3320.6 ksi Es = 29000.0 ksi
Crack control factor z = 130.00 kips/in
Concrete Type : Normal Weight.

Pile Reactions, Service (Without the reduction of overstress allowance):

Pile Loc(X) X Z  |emmmmmmm e Column Loads ------------------ | Pile Reac.
ft in in col# comb ovs P, kips Mxx, kft Mzz, kft kips
1 -2.80 24.0 57.0 1 2 1.000 -515.15 1278.04 -82.20 93.13
2 2 1.000 -410.86 -1278.28 131.39
1 4 1.250 539.10 -742.06 30.22 -51.47
2 4 1.250 545.82 742.19 -79.45
2 4.70 114.0 57.0 1 1 1.000 -552.73 0.00 3.56 94.66
2 1 1.000 -638.11 0.00 45.72
1 4 1.250 539.10 -742.06 30.22 -51.85
2 4 1.250 545.82 742.19 -79.45
3 12.70 210.0 57.0 1 1 1.000 -552.73 0.00 3.56 99.47
2 1 1.000 -638.11 0.00 45.72
1 4 1.250 539.10 -742.06 30.22 -52.24
2 4 1.250 545.82 742.19 -79.45
4 20.70 306.0 57.0 1 1 1.000 -552.73 0.00 3.56 104.29%*
2 1 1.000 -638.11 0.00 45.72
1 4 1.250 539.10 -742.06 30.22 -52.64
2 4 1.250 545.82 742.19 -79.45
5 28.20 396.0 57.0 1 1 1.000 -552.73 0.00 3.56 108.80%*
2 1 1.000 -638.11 0.00 45.72
1 4 1.250 539.10 -742.06 30.22 -53.01
2 4 1.250 545.82 742.19 -79.45
6 -2.80 24.0 0.0 1 2 1.000 -515.15 1278.04 -82.20 93.13
2 2 1.000 -410.86 -1278.28 131.39
1 4 1.250 539.10 -742.06 30.22 -51.48
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SHEET 4 OF 9
JOB NO. HLB#142

F.3-168

H. W. Lochner, Inc. PHONE : 859-224-4476 |
1040 Monarch St. Suite 300 Lexington, KY 40513 |
PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc., Tampa, Florida | BY JMJ
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD.
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA
2 4 1.250 545.82 742.19
7 4.70 114.0 0.0 1 1 1.000 -552.73 0.00
2 1 1.000 -638.11 0.00
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19
8 12.70 210.0 0.0 1 1 1.000 -552.73 0.00
2 1 1.000 -638.11 0.00
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19
9 20.70 306.0 0.0 1 1 1.000 -552.73 0.00
2 1 1.000 -638.11 0.00
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19
10 28.20 396.0 0.0 1 1 1.000 -552.73 0.00
2 1 1.000 -638.11 0.00
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19
11 -2.80 24.0 -57.0 1 2 1.000 -515.15 1278.04
2 2 1.000 -410.86 -1278.28
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19
12 4.70 114.0 -57.0 1 1 1.000 -552.73 0.00
2 1 1.000 -638.11 0.00
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19
13 12.70 210.0 -57.0 1 1 1.000 -552.73 0.00
2 1 1.000 -638.11 0.00
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19
14 20.70 306.0 -57.0 1 1 1.000 -552.73 0.00
2 1 1.000 -638.11 0.00
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19
15 28.20 396.0 -57.0 1 1 1.000 -552.73 0.00
2 1 1.000 -638.11 0.00
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19
Pile Reactions, Service (After the reduction of overstress allowance):
Pile Loc(X) X A L Column Loads
ft in in col# comb ovs P, kips Mxx, kft
1 -2.80 24.0 57.0 1 2 1.000 -515.15 1278.04
2 2 1.000 -410.86 -1278.28
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19
2 4.70 114.0 57.0 1 1 1.000 -552.73 0.00
2 1 1.000 -638.11 0.00
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19
3 12.70 210.0 57.0 1 1 1.000 -552.73 0.00
2 1 1.000 -638.11 0.00
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19
4 20.70 306.0 57.0 1 1 1.000 -552.73 0.00
2 1 1.000 -638.11 0.00
1 4 1.250 539.10 -742.06

HLB142AP1aftPPRIX F-3ast modified: Jul 20, 2006

DATE Jun/15/2006
DATE
-79.45
3.56 94.66
45.72
30.22 -51.85
-79.45
3.56 99.47
45.72
30.22 -52.25
-79.45
3.56 104.29%*
45.72
30.22 -52.64
-79.45
3.56 108.80%*
45.72
30.22 -53.02
-79.45
-82.20 93.14
131.39
30.22 -51.48
-79.45
3.56 94.66
45.72
30.22 -51.85
-79.45
3.56 99.47
45.72
30.22 -52.25
-79.45
3.56 104.29%
45.72
30.22 -52.65
-79.45
3.56 108.80%*
45.72
30.22 -53.02
-79.45
| Pile Reac
Mzz, kft kips
-82.20 93.13
131.39
30.22 -41.18
-79.45
3.56 94.66
45.72
30.22 -41.48
-79.45
3.56 99.47
45.72
30.22 -41.80
-79.45
3.56 104.29%
45.72
30.22 -42.11
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H. W. Lochner, Inc. PHONE : 859-224-4476
1040 Monarch St. Suite 300 Lexington, KY 40513
PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc., Tampa, Florida
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 CKD.
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA
2 4 1.250 545.82 742.19
5 28.20 396.0 57.0 1 1 1.000 -552.73 0.00
2 1 1.000 -638.11 0.00
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19
6 -2.80 24.0 0.0 1 2 1.000 -515.15 1278.04
2 2 1.000 -410.86 -1278.28
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19
7 4.70 114.0 0.0 1 1 1.000 -552.73 0.00
2 1 1.000 -638.11 0.00
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19
8 12.70 210.0 0.0 1 1 1.000 -552.73 0.00
2 1 1.000 -638.11 0.00
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19
9 20.70 306.0 0.0 1 1 1.000 -552.73 0.00
2 1 1.000 -638.11 0.00
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19
10 28.20 396.0 0.0 1 1 1.000 -552.73 0.00
2 1 1.000 -638.11 0.00
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19
11 -2.80 24.0 -57.0 1 2 1.000 -515.15 1278.04
2 2 1.000 -410.86 -1278.28
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19
12 4.70 114.0 -57.0 1 1 1.000 -552.73 0.00
2 1 1.000 -638.11 0.00
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19
13 12.70 210.0 -57.0 1 1 1.000 -552.73 0.00
2 1 1.000 -638.11 0.00
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19
14 20.70 306.0 -57.0 1 1 1.000 -552.73 0.00
2 1 1.000 -638.11 0.00
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19
15 28.20 396.0 -57.0 1 1 1.000 -552.73 0.00
2 1 1.000 -638.11 0.00
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19

Note:
* Force in pile is greater than pile capacity.

Only max. force in piles is considered for design.

SHEET

5 OF

JOB NO. HLB#142
DATE Jun/15/2006

I
I
| BY aMg
|

DATE

-79.45
3.56
45.72
30.22
-79.45
-82.20
131.39
30.22
-79.45

45.72
30.22
-79.45

45.72
30.22
-79.45

45.72
30.22
~-79.45
3.56
45.72
30.22
-79.45
-82.20
131.39
30.22
-79.45

45.72
30.22
-79.45

45.72
30.22
-79.45

45.72
30.22
-79.45

45.72
30.22
-79.45

Pile coordinates X and Z are from the most left edge of the footing.

Max. Pile Reaction Used in Design: (without selfweight and surcharge)

Working Stress pile reaction = 88.72 kips

HLB142AP1aAPPERIIX FRagt modified: gul 20, 2006

108.80%*
-42.41
93.13
-41.18
94 .66
-41.48
99.47
-41.80
104.29%*
-42.12
108.80%*
-42.41
93.14
-41.18
94.66
-41.48
99.47
-41.80
104.29%*
-42.12
108.80%*

-42.42
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H. W. Lochner, Inc. PHONE: 859-224-4476 | SHEET 6 OF 9 F.3-170
1040 Monarch St. Suite 300 Lexington, KY 40513 [ JOB NO. HLB#142
PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc., Tampa, Florida | BY JMJ DATE Jun/15/2006

PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 CKD. DATE
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA
Reinforcement Schedule:
Dir Quantity Size Bar dist. As total From To Hook
in in*2 ft ft
X 8 # 6 6.00 3.52 0.50 34.50 None
X 20 # 6 22.00 8.80 0.50 34.50 Both
X 18 # 10 45.50 22.86 0.50 34.50 Both
Z 28 # 5 46 .45 8.68 === -———— Both
Z 52 # 5 21.13 l6.12 -—-- -—-- Both
z 8 # 11 7.08 12.48 -——— ———— None
Z 28 # 5 5.31 8.68 -—-- -—-- Both
Flexure:
X direction
Loc Mmax Comb Asb req Asb prv Asb_eff Ast req Ast prv Ast_eff
Mmin Comb Asb req Asb _prv Asb_eff Ast req Ast prv  Ast_eff
ft kft in*2 in*2 in*2 in*2 in*2 in*2
-4.80 0.0 1 0.00 0.00 0.00 0.00 0.00 0.00
0.0 1 0.00 0.00 0.00 0.00 0.00 0.00
-4.43 0.0 1 0.00 0.00 0.00 0.00 0.00 0.00
0.0 1 0.00 0.00 0.00 0.00 0.00 0.00
-4.30 0.0 1 0.00 12.32 0.03 0.00 22.86 0.04
0.0 1 0.00 12.32 0.03 0.00 22.86 0.04
-3.70 0.0 1 0.00 12.32 8.74 0.00 22.86 8.87
0.0 1 0.00 12.32 8.10 0.00 22.86 8.87
-3.33 0.0 1 0.00 12.32 12.32 0.00 22.86 14.30
0.0 1 0.00 12.32 12.32 0.00 22.86 14.30
-2.97 0.0 1 0.00 12.32 12.32 0.00 22.86 19.72
0.0 1 0.00 12.32 12.32 0.00 22.86 19.72
-2.60 53.2 1 1.29 12.32 12.32 0.00 22.86 22.86
0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
-2.23 150.8 1 3.71 12.32 12.32 0.00 22.86 22.86
0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
-1.87 248.4 1 6.17 12.32 12.32 0.00 22.86 22.86
0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
-1.50 346.0 1 8.67 12.32 12.32 0.00 22.86 22.86
0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
0.00 0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
1.50 142.5 1 3.50 12.32 12.32 0.00 22.86 22.86
0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
4.30 0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
-981.7 1 0.00 12.32 12.32 18.37 22.86 22.86
7.13 0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
-1472.5 1 0.00 12.32 12.32 27.93 22.86 * 22.86
9.94 0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
-1854.1 1 0.00 12.32 12.32 35.49 22.86 * 22.86
12.75 0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
-2222.4 1 0.00 12.32 12.32 41.79 22.86 * 22.86
15.56 0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
-1855.5 1 0.00 12.32 12.32 35.51 22.86 * 22.86
18.38 0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
-1488.5 1 0.00 12.32 12.32 28.25 22.86 * 22.86
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F.3-171

H. W. Lochner, Inc. PHONE : 859-224-4476 | SHEET 7 OF 9
1040 Monarch St. Suite 300 Lexington, KY 40513 | JOB NO. HLB#142
PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc., Tampa, Florida | BY JMJ DATE Jun/15/2006
PHONE TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD. DATE
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA
21.20 0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
-985.9 1 0.00 12.32 12.32 18.45 22.86 22.86
24.00 123.7 1 3.04 12.32 12.32 0.00 22.86 22.86
0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
25.50 0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
27.00 319.4 1 7.99 12.32 12.32 0.00 22.86 22.86
0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
27.36 224.8 1 5.58 12.32 12.32 0.00 22.86 22.86
0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
27.71 130.1 1 3.20 12.32 12.32 0.00 22.86 22.86
0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
28.07 35.5 1 0.86 12.32 12.32 0.00 22.86 22.86
0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
28.42 0.0 1 0.00 12.32 12.32 0.00 22.86 18.90
0.0 1 0.00 12.32 12.32 0.00 22.86 18.90
28.78 0.0 1 0.00 12.32 12.32 0.00 22.86 13.64
0.0 1 0.00 12.32 12.32 0.00 22.86 13.64
29.13 0.0 1 0.00 12.32 8.26 0.00 22.86 8.38
0.0 1 0.00 12.32 7.65 0.00 22.86 8.38
29.49 0.0 1 0.00 12.32 3.08 0.00 22.86 3.12
0.0 1 0.00 12.32 2.85 0.00 22.86 3.12
29.80 0.0 1 0.00 0.00 0.00 0.00 0.00 0.00
0.0 1 0.00 0.00 0.00 0.00 0.00 0.00
30.20 0.0 1 0.00 0.00 0.00 0.00 0.00 0.00
0.0 1 0.00 0.00 0.00 0.00 0.00 0.00
Z direction
Loc Mmax Comb Asb req Asb_prv Asb_eff Ast_req Ast_prv  Ast_eff
ft kft in*2 in*2 in*2 in*2 in*2 in*2
-2.96 794.8 1 17.32 37.28 37.28 0.00 8.68 8.68
2.96 794.8 1 17.32 37.28 37.28 0.00 8.68 8.68
Note:

* The provided reinforcement is not adequate, either less than required

or larger than maximum allowed.

One Way Shear:

Col Dist Comb d v A'/e]

ft in kips kips

X direction
1 -4.30 1 34.41 0.0 290.1
4.30 1 33.57 327.2 * 283.0
2 21.20 1 33.57 336.5 * 283.0
29.80 1 48.00 0.0 404.6

Z direction
-6.15 1 38.26 0.0 836.1
6.15 1 38.26 0.0 836.1

HLB142AP1af PRERIX F-lage modified: gul 20, 2006
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H. W. Lochner, Inc. PHONE: 859-224-4476 | SHEET 8 OF 9 F.3-172
1040 Monarch St. Suite 300 Lexington, KY 40513 | JOB NO. HLB#142

PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc., Tampa, Florida | BY JMJ DATE Jun/15/2006

PHON : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD. DATE

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA
Note:
* Shear resistance is less than applied shear force.

You may increase the footing depth or provide stirrups.

Two Way Shear:

# Bo Ao Comb Avg. d \Y Ve
ft f£h2 in kips kips
Columns:
1 29.87 53.66 1 36.12 668.0 1276.8
2 29.87 53.66 1 39.52 662.8 1276.8

Piles - max:

7 15.22 18.43 1 37.82 0.0 650.4
Piles - min:

1 5.90 14.84 1 37.82 0.0 252.2
Note:

TWO WAY SHEAR IN FOOTING IS NOT DESIGNED AND STIRRUPS ARE NOT CONSIDERED.
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H. W. Lochner, Inc. PHONE:  859-224-4476 | SHEET 1 OF 9 F.3-173
1040 Monarch St. Suite 300 Lexington, KY 40513 | JOB NO. HLB#142
PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc., Tampa, Florida | BY JMJ DATE Jun/15/2006

l

PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 CKD. DATE
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA
PROJECT DATA
Project : BONNER BRIDGE - OREGON INLET NORTH CAROLINA
User Job No.: HLB#142
State : North Carolina State Job No.
Code : AASHTO STANDARD (17th Edition 2002)
Comments : Bonner Bridge HLB #142 - Load Groups 4-6 (For Ease of Checking) - Per Pla
n Dimensions
e .
SN
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H. W. Lochner, Inc. PHONE: 859-224-4476 | SHEET 2 OF 9 F.3-174
1040 Monarch St. Suite 300 Lexington, KY 40513 | JOB NO. HLB#142

PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc., Tampa, Florida | BY JMJ DATE Jun/15/2006

|

PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 CKD. DATE
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA
LOADS
Load Cases: 3
Loadcase ID: (L+In)l Name: Group 4 Loadings
Multiplier = 1.000
Cap loads:
Type Dir Arm Magl x1/L Mag2 x2/L
ft kip,kip/ft, kft kip,kip/ft, kft
Force Y 0.00 -466.40 0.00 -——-- -—---
Force Y 0.00 -515.81 1.00 -—-- -—--
Moment Z -——— 1123.03 0.00 -—-- -——-
Moment zZ -—=- 1144.92 1.00 -—-- -
Loadcase ID: (L+Ip)1l Name: Group 5 Loadings
Multiplier = 1.000
Cap loads:
Type Dir Arm Magl x1/L Mag2 x2/L
ft kip,kip/ft, kft kip,kip/ft, kft
Force Y 0.00 -446.83 0.00 ---- ----
Force Y 0.00 -344.81 1.00 -—-- -———
Moment X ---- -1229.61 1.00 ---- -—--
Moment X -—=- 1229.36 0.00 --=- -———
Moment Z -—-- 990.18 0.00 -—-- ----
Moment Z -——- 1190.14 1.00 ---- -
Loadcase ID: Wl Name: Group 6 Loadings
Multiplier = 1.000
Cap loads:
Type Dir Arm Magl x1/L Mag2 x2/L
ft kip,kip/ft, kft kip,kip/ft, kft
Force Y 0.00 -469.83 0.00 ---- -——-
Force Y 0.00 -474 .59 1.00 ---- -———
Moment X -—-- -713.93 1.00 -—-- -——-
Moment X -——- 713.80 0.00 - -————
Moment Z -——- 1040.46 0.00 I -———
Moment Z -—— 1140.23 1.00 ---- -——

Selected load groups:

SERVICE GROUP I
SERVICE GROUP IB
SERVICE GROUP II
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H. W. Lochner, Inc. PHONE : 859-224-4476 | SHEET 3 OF O
1040 Monarch St. Suite 300 Lexington, KY 40513 | JOB NO. HLB#142
PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc., Tampa, Florida | BY JMJ DATE Jun/15/2006
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD. DATE
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA
COMBINED FOOTING DESIGN
Code: AASHTO STANDARD (17th Edition 2002) - Service Load Design
Units: US
Geometry:
Name : 1
Shape : Rectangular, Type : Pile/Shaft Cap
Bf(X) = 35.00 ft, Hf(Z) = 13.50 ft, Thickness(Y) = 51.00 in
Footing concentric.
Columns located on the footing:
Column No. 1 at x = 0.00 ft, Rectangular 36.00 in x 71.00 in
Column No. 2 at x = 25.50 ft, Rectangular 36.00 in x 71.00 in
Ag = 472.50 ft*2, Ix = 225.63 ft*2, Iz = 1825.50 ft”*2
Surcharge = 0.00 ksf
Piles: Circular Size: 22.00 in Capacity: 100.00 kips
Design Parameters:
T T e f'e = 3000.00 psi fy = 40000.00 pSi
Ec = 3320.6 ksi Es = 29000.0 ksi
Crack control factor z = 130.00 kips/in
Concrete Type : Normal Weight.
Pile Reactions, Service (Without the reduction of overstress allowance):
Pile Loc (X) X Z R Column Loads --------=---------- | Pile Reac.
ft in in col# comb ovs P, kips Mxx, kft Mzz, kft kips
1 -2.80 24.0 57.0 1 2 1.000 -446.92 1228.88 984 .16 102.04%*
2 2 1.000 -344.72 -1229.13 1189.36
1 4 1.250 469.93 -713.52 -1034.13 -60.44
2 4 1.250 474.49 713.65 -1139.41
2 4.70 114.0 57.0 1 1 1.000 -466.50 0.00 1116.61 92.50
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13 -51.94
2 4 1.250 474 .49 713.65 -1139.41
3 12.70 210.0 57.0 1 1 1.000 -466.50 0.00 1116.61 85.56
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13 -42.88
2 4 1.250 474.49 713.65 -1139.41
4 20.70 306.0 57.0 1 1 1.000 -466.50 0.00 1116.61 78.62
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13 -33.81
2 4 1.250 474 .49 713.65 -1139.41
5 28.20 396.0 57.0 1 1 1.000 -466.50 0.00 1116.61 72.11
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13 -25.32
2 4 1.250 474.49 713.65 -1139.41
6 -2.80 24.0 0.0 1 2 1.000 -446.92 1228.88 984.16 102.04*
2 2 1.000 -344.72 -1229.13 1189.36
1 4 1.250 469.93 -713.52 -1034.13 -60.44
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PHONE :
Lexington,

H. W. Lochner, Inc.
1040 Monarch St. Suite 300

PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc., Tampa, Florida BY JMJ DATE Jun/15/2006
PHONE TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 CKD. DATE
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA
2 4 1.250 474 .49 713.65 -1139.41
7 4.70 114.0 0.0 1 1 1.000 -466.50 0.00 1116.61 92.50
2 1 1.000 -515.71 0.00 1144 .04
1 4 1.250 469.93 -713.52 -1034.13 -51.94
2 4 1.250 474 .49 713.65 -1139.41
8 12.70 210.0 0.0 1 1 1.000 -466.50 0.00 1116.61 85.56
2 1 1.000 -515.71 0.00 1144 .04
1 4 1.250 469.93 -713.52 -1034.13 -42.88
2 4 1.250 474 .49 713.65 -1139.41
9 20.70 306.0 0.0 1 1 1.000 -466.50 0.00 1116.61 78.62
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13 -33.82
2 4 1.250 474 .49 713.65 -1139.41
10 28.20 396.0 0.0 1 1 1.000 -466.50 0.00 1116.61 72.11
2 1 1.000 -515.71 0.00 1144 .04
1 4 1.250 469.93 -713.52 -1034.13 -25.32
2 4 1.250 474 .49 713.65 -1139.41
11 -2.80 24.0 -57.0 1 2 1.000 -446.92 1228.88 984 .16 102.05%*
2 2 1.000 -344.72 -1229.13 1189.36
1 4 1.250 469.93 -713.52 -1034.13 -60.44
2 4 1.250 474 .49 713.65 -1139.41
12 4.70 114.0 -57.0 1 1 1.000 -466.50 0.00 1116.61 92.50
2 1 1.000 -515.71 0.00 1144 .04
1 4 1.250 469.93 -713.52 -1034.13 -51.95
2 4 1.250 474.49 713.65 -1139.41
13 12.70 210.0 -57.0 1 1 1.000 -466.50 0.00 1116.61 85.56
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13 -42.88
2 4 1.250 474 .49 713.65 -1139.41
14 20.70 306.0 -57.0 1 1 1.000 -466.50 0.00 1116.61 78.62
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13 -33.82
2 4 1.250 474 .49 713.65 -1139.41
15 28.20 396.0 -57.0 1 1 1.000 -466.50 0.00 1116.61 72.11
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13 -25.32
2 4 1.250 474 .49 713.65 -1139.41
Pile Reactions, Service (After the reduction of overstress allowance):
Pile Loc(X) X Z  |eeemmmmmm e Column Loads ----==--=-=-=-=-=-=-=--- | Pile Reac.
ft in in col# comb Ovs P, kips Mxx, kft Mzz, kft kips
1 -2.80 24.0 57.0 1 2 1.000 -446.92 1228.88 984.16 102.04%*
2 2 1.000 -344.72 -1229.13 1189.36
1 4 1.250 469.93 -713.52 -1034.13 -48.35
2 4 1.250 474 .49 713.65 -1139.41
2 4.70 114.0 57.0 1 1 1.000 -466.50 0.00 1116.61 92.50
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13 -41.55
2 4 1.250 474 .49 713.65 -1139.41
3 12.70 210.0 57.0 1 1 1.000 -466.50 0.00 1116.61 85.56
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13 -34.30
2 4 1.250 474.49 713.65 -1139.41
4 20.70 306.0 57.0 1 1 1.000 -466.50 0.00 1116.61 78.62
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13 -27.05

HLB142BP1afPPERIIX FBast modified: Jul 20, 2006

859-224-4476 |
KY 40513 |
|
I

SHEET 4 OF

JOB NO. HLB#142

Page 176 of 196

F.3-176




H. W. Lochner, Inc. PHONE: 859-224-4476 | SHEET 5 OF 9 F.3-177
1040 Monarch St. Suite 300 Lexington, KY 40513 | JOB NO. HLB#142

PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc., Tampa, Florida | BY JMJ DATE Jun/15/2006

l

PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 CKD. DATE
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA
2 4 1.250 474.49 713.65 -1139.41
5 28.20 396.0 57.0 1 1 1.000 -466.50 0.00 1llle6.61 72.11
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13 -20.25
2 4 1.250 474 .49 713.65 -1139.41
6 -2.80 24.0 0.0 1 2 1.000 -446.92 1228.88 984.16 102.04%*
2 2 1.000 -344.72 -1229.13 1189.36
1 4 1.250 469.93 -713.52 -1034.13 -48.35
2 4 1.250 474 .49 713.65 -1139.41
7 4.70 114.0 0.0 1 1 1.000 -466.50 0.00 1116.61 92.50
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13 -41.55
2 4 1.250 474 .49 713.65 -1139.41
8 12.70 210.0 0.0 1 1 1.000 -466.50 0.00 1116.61 85.56
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13 -34.30
2 4 1.250 474 .49 713.65 -1139.41
9 20.70 306.0 0.0 1 1 1.000 -466.50 0.00 1116.61 78.62
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13 -27.05
2 4 1.250 474 .49 713.65 -1139.41
10 28.20 396.0 0.0 1 1 1.000 -466.50 0.00 1116.61 72.11
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13 -20.26
2 4 1.250 474 .49 713.65 -1139.41
11 -2.80 24.0 -57.0 1 2 1.000 -446.92 1228.88 984.16 102.05*
2 2 1.000 -344.72 -1229.13 1189.36
1 4 1.250 469.93 -713.52 -1034.13 -48.35
2 4 1.250 474 .49 713.65 -1139.41
12 4.70 114.0 -57.0 1 1 1.000 -466.50 0.00 1116.61 92.50
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13 -41.56
2 4 1.250 474 .49 713.65 -1139.41
13 12.70 210.0 -57.0 1 1 1.000 -466.50 0.00 1ll16.61 85.56
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13 -34.31
2 4 1.250 474 .49 713.65 -1139.41
14 20.70 306.0 -57.0 1 1 1.000 -466 .50 0.00 1116.61 78.62
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13 -27.06
2 4 1.250 474 .49 713.65 -1139.41
15 28.20 396.0 -57.0 1 1 1.000 -466.50 0.00 1116.61 72.11
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13 -20.26
2 4 1.250 474 .49 713.65 -1139.41

Note:
* Force in pile is greater than pile capacity.

Only max. force in piles is considered for design.
Pile coordinates X and Z are from the most left edge of the footing.

Max. Pile Reaction Used in Design: (without selfweight and surcharge)

Working Stress pile reaction = 81.96 kips
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H. W. Lochner, Inc. PHONE :
1040 Monarch St. Suite 300 Lexing
PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc.,

PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170

859-224-4476

Tampa, Florida

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA

’

Reinforcement Schedule:

Asb_eff
Asb_eff
in*2

| SHEET 6 OF 9
ton, KY 40513 | JOB NO. HLB#142

l

I

DATE Jun/15/2006

Ast_eff
Ast_eff

12.32

BY JMJ
CKD. DATE
Hook
None
Both
Both
Both
Both
None
Both
Ast_req Ast_prv
Ast_req Ast_prv
in*2 in*2
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
16.93 22.86
0.00 22.86
25.73 22.86
0.00 22.86
32.68 22.86
0.00 22.86
39.46 22.86
0.00 22.86
32.71 22.86
0.00 22.86
26.02 22.86

Dir Quantity Size Bar dist. As total
in in*2
X 8 # 6 6.00 3.52
X 20 # 6 22.00 8.80
X 18 # 10 45.50 22.86
zZ 28 # 5 46 .45 8.68
4 52 # 5 21.13 16.12
4 8 # 11 7.08 12.48
4 28 # 5 5.31 8.68
Flexure:
X direction
Loc Mmax Comb Asb req Asb _prv
Mmin Comb Asb _req Asb_prv
ft kft in*2 in*2
-4.80 0.0 2 0.00 0.00
0.0 2 0.00 0.00
-4.43 0.0 2 0.00 0.00
0.0 2 0.00 0.00
-4.30 0.0 2 0.00 12.32
0.0 2 0.00 12.32
-3.70 0.0 2 0.00 12.32
0.0 2 0.00 12.32
-3.33 0.0 2 0.00 12.32
0.0 2 0.00 12.32
-2.97 0.0 2 0.00 12.32
0.0 2 0.00 12.32
-2.60 49.2 2 1.19 12.32
0.0 2 0.00 12.32
-2.23 139.3 2 3.43 12.32
0.0 2 0.00 12.32
-1.87 229.5 2 5.70 12.32
0.0 2 0.00 12.32
-1.50 319.7 2 7.99 12.32
0.0 2 0.00 12.32
0.00 0.0 2 0.00 12.32
0.0 2 0.00 12.32
1.50 131.6 2 3.23 12.32
0.0 2 0.00 12.32
4.30 0.0 2 0.00 12.32
-907.0 2 0.00 12.32
7.13 0.0 2 0.00 12.32
-1360.4 2 0.00 12.32
9.94 0.0 2 0.00 12.32
-1712.9 2 0.00 12.32
12.75 0.0 2 0.00 12.32
-2053.2 2 0.00 12.32
15.56 0.0 2 0.00 12.32
-1714.2 2 0.00 12.32
18.38 0.0 2 0.00 12.32
-1375.2 2 0.00 12.32
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H. W. Lochner, Inc. PHONE: 859-224-4476 | SHEET 7 OF 9 F.3-179
1040 Monarch St. Suite 300 Lexington, KY 40513 | JOB NO. HLB#142

PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc., Tampa, Florida | BY JMJ DATE Jun/15/2006

I

PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 CKD. DATE
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA
21.20 0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
-910.9 2 0.00 12.32 12.32 17.00 22.86 22.86
24.00 114.3 2 2.80 12.32 12.32 0.00 22.86 22.86
0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
25.50 0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
27.00 295.1 2 7.36 12.32 12.32 0.00 22.86 22.86
0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
27.36 207.6 2 5.14 12.32 12.32 0.00 22.86 22.86
0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
27.71 120.2 2 2.95 12.32 12.32 0.00 22.86 22.86
0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
28.07 32.8 2 0.79 12.32 12.32 0.00 22.86 22.86
0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
28.42 0.0 2 0.00 12.32 12.32 0.00 22.86 18.90
0.0 2 0.00 12.32 12.32 0.00 22.86 18.90
28.78 0.0 2 0.00 12.32 12.32 0.00 22.86 13.64
0.0 2 0.00 12.32 12.32 0.00 22.86 13.64
29.13 0.0 2 0.00 12.32 8.26 0.00 22.86 8.38
0.0 2 0.00 12.32 7.65 0.00 22.86 8.38
29.49 0.0 2 0.00 12.32 3.08 0.00 22.86 3.12
0.0 2 0.00 12.32 2.85 0.00 22.86 3.12
29.80 0.0 2 0.00 0.00 0.00 0.00 0.00 0.00
0.0 2 0.00 0.00 0.00 0.00 0.00 0.00
30.20 0.0 2 0.00 0.00 0.00 0.00 0.00 0.00
0.0 2 0.00 0.00 0.00 0.00 0.00 0.00
Z direction
Loc Mmax Comb Asb req Asb prv Asb_eff Ast_req Ast_prv  Ast_eff
ft kft in*2 in*2 in*2 in*2 in*2 in*2
-2.96 734.3 2 15.97 37.28 37.28 0.00 8.68 8.68
2.96 734.3 2 15.97 37.28 37.28 0.00 8.68 8.68

Note:
* The provided reinforcement is not adequate, either less than required
or larger than maximum allowed.

One Way Shear:

X direction

1 -4.30 2 34.41 0.0 290.1
4.30 2 33.57 302.3 * 283.0
2 21.20 2 33.57 310.9 * 283.0
29.80 2 48.00 0.0 404.6

Z direction
-6.15 2 38.26 0.0 836.1
6.15 2 38.26 0.0 836.1
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H. W. Lochner, Inc. PHONE: 859-224-4476 | SHEET 8 OF 9 F.3-180
1040 Monarch St. Suite 300 Lexington, KY 40513 | JOB NO. HLB#142

PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc., Tampa, Florida | BY JMJ DATE Jun/15/2006

PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD. DATE

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA

Note:
* Shear resistance is less than applied shear force.
You may increase the footing depth or provide stirrups.

Two Way Shear:

# Bo Ao Comb Avg. d A Ve
ft ££*2 in kips kips
Columns:
1 29.87 53.66 2 36.12 617.1 1276.8
2 29.87 53.66 2 39.52 612.3 1276.8

Piles - max:

7 15.22 18.43 2 37.82 0.0 650.4
Piles - min:

1 5.90 14.84 2 37.82 0.0 252.2
Note:

TWO WAY SHEAR IN FOOTING IS NOT DESIGNED AND STIRRUPS ARE NOT CONSIDERED.
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H. W. Lochner, Inmc. PHONE:  859-224-4476 | SHEET 1 OF 8 F.3-181
1040 Monarch St. Suite 300 Lexington, KY 40513 | JOB NO. HLB#142

PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc., Tampa, Florida | BY JMJ DATE Jun/15/2006

PHONE : TOLL-FREE 1-800-451-5327  TAMPA AREA: 813-985-9170 |

CKD. DATE

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA
PROJECT DATA
Project : BONNER BRIDGE - OREGON INLET NORTH CAROLINA
User Job No.: HLB#142
State : North Carolina State Job No. :
Code : AASHTO STANDARD (17th Edition 2002)
Comments : Bonner Bridge HLB #142 - Load Groups 1-3 (For Ease of Checking) - Per Fie

1d Data
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F.3-182

H. W. Lochner, Inc. PHONE : 859-224-4476 | SHEET 2 OF 8
1040 Monarch St. Suite 300 Lexington, KY 40513 | JOB NO. HLB#142
PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc., Tampa, Florida | BY JMJ DATE Jun/15/2006
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD. DATE
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA
LOADS
Load Cases: 3
Loadcase ID: (L+In)l Name: Group 1 Loadings
Multiplier = 1.000
Cap loads:
Type Dir Arm Magl x1/L Mag2 x2/L
ft kip,kip/ft, kft kip,kip/ft, kft
Force Y 0.00 -552.73 0.00 -——— ————
Force Y 0.00 -638.11 1.00 -——- ————
Moment Z ———— 9.10 0.00 -———— ————
Moment Z ———— 45.73 1.00 - ————
Loadcase ID: (L+Ip)1l Name: Group 2 Loadings
Multiplier = 1.000
Cap loads:
Type Dir Arm Magl x1/L Mag2 x2/L
ft kip,kip/ft, kft kip,kip/ft, kft
Force Y 0.00 -515.16 0.00 -———— -——-
Force Y 0.00 -410.85 1.00 -——— -——
Moment X ---- -1278.78 1.00 ———- -——-
Moment X -—-- 1278.54 0.00 -———— -———
Moment Z -—-- -77.17 0.00 -——-- -—--
Moment Z -——— 131.33 1.00 -———— -————
Loadcase ID: W1 Name: Group 3 Loadings
Multiplier = 1.000
Cap loads:
Type Dir Arm Magl x1/L Mag2 x2/L
ft kip,kip/ft, kft kip,kip/ft, kft
Force Y 0.00 -539.10 0.00 - ----
Force Y 0.00 -545.82 1.00 -——— ————
Moment X - -742.48 1.00 -——— -———
Moment X -—-- 742.35 0.00 -——— ————
Moment zZ -—— -24.87 0.00 ———— —————
Moment Z -——— 79.43 1.00 ———— -———
Selected load groups:
SERVICE GROUP I
SERVICE GROUP IB
SERVICE GROUP II
i Page 182 of 196
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H. W. Lochner, Inc. PHONE : 859-224-4476 | SHEET 3 OF 8

1040 Monarch St. Suite 300 Lexington, KY 40513 | JOB NO. HLB#142

PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc., Tampa, Florida | BY JMJ DATE Jun/15/2006
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD. DATE

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA

1

COMBINED FOOTING DESIGN

Code: AASHTO STANDARD (17th Edition 2002) - Service Load Design
Units: US

Geometry:

Name : 1
Shape : Rectangular, Type : Pile/Shaft Cap

Bf(X) = 35.00 ft, Hf(z) = 13.50 ft, Thickness(Y) = 51.00 in

Footing concentric.

Columns located on the footing:

Column No. 1 at x = 0.00 £t, Rectangular 36.00 in x 71.00 in
Column No. 2 at x = 25.50 ft, Rectangular 36.00 in x 71.00 in

Ag = 472.50 ft*2, Ix = 225.63 ft"2, Iz = 1825.50 ft"2
Surcharge = 0.00 ksf
Piles: Circular Size: 22.00 in Capacity: 100.00 kips
Design Parameters:
======sS=========== f'e = 4400.00 psi fy 40000.00 PSi
Ec = 4021.4 ksi Es 29000.0 ksi

Crack control factor z = 130.00 kips/in
Concrete Type : Normal Weight.

Pile Reactions, Service (Without the reduction of overstress allowance) :

Pile Loc (X) X Z [===mmmmmmm e Column Loads =--------=--=-------- | Pile Reac.
ft in in col# comb ovs P, kips Mxx, kft Mzz, kft kips
1 -2.80 24.0 57.0 1 2 1.000 -515.15 1278.04 -82.20 93.13
2 2 1.000 -410.86 -1278.28 131.39
1 4 1.250 539.10 -742.06 30.22 -51.47
2 4 1.250 545.82 742.19 -79.45
2 4.70 114.0 57.0 1 1 1.000 -552.73 0.00 3.56 94.66
2 1 1.000 -638.11 0.00 45.72
1 4 1.250 539.10 -742.06 30.22 -51.85
2 4 1.250 545.82 742.19 -79.45
3 12.70 210.0 57.0 1 1 1.000 -552.73 0.00 3.56 99.47
2 1 1.000 -638.11 0.00 45.72
1 4 1.250 539.10 -742.06 30.22 -52.24
2 4 1.250 545.82 742.19 -79.45
4 20.70 306.0 57.0 1 1 1.000 -552.73 0.00 3.56 104.29%*
2 1 1.000 -638.11 0.00 45.72
1 4 1.250 539.10 -742.06 30.22 -52.64
2 4 1.250 545.82 742.19 -79.45
5 28.20 396.0 57.0 1 1 1.000 -552.73 0.00 3.56 108.80%*
2 1 1.000 -638.11 0.00 45.72
1 4 1.250 539.10 -742.06 30.22 -53.01
2 4 1.250 545.82 742.19 -79.45
6 -2.80 24.0 0.0 1 2 1.000 -515.15 1278.04 -82.20 93.13
2 2 1.000 -410.86 -1278.28 131.39
1 4 1.250 539.10 -742.06 30.22 -51.48
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SHEET 4 OF 8
JOB NO. HLB#142
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H. W. Lochner, Inc. PHONE : 859-224-4476 |
1040 Monarch St. Suite 300 Lexington, KY 40513 |
PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc., Tampa, Florida |
PHONE TOLL-FREE 1-800-451-5327  TAMPA AREA: 813-985-9170 | CKD.
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA
2 4 1.250 545.82 742.19
7 4.70 114.0 0.0 1 1 1.000 -552.73 0.00
2 1 1.000 -638.11 0.00
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19
8 12.70 210.0 0.0 1 1 1.000 -552.73 0.00
2 1 1.000 -638.11 0.00
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19
9 20.70 306.0 0.0 1 1 1.000 -552.73 0.00
2 1 1.000 -638.11 0.00
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19
10 28.20 396.0 0.0 1 1 1.000 -552.73 0.00
2 1 1.000 -638.11 0.00
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19
11 -2.80 24.0 -57.0 1 2 1.000 -515.15 1278.04
2 2 1.000 -410.86  -1278.28
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19
12 4.70 114.0 -57.0 1 1 1.000 -552.73 0.00
2 1 1.000 -638.11 0.00
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19
13 12.70 210.0 -57.0 1 1 1.000 -552.73 0.00
2 1 1.000 -638.11 0.00
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19
14 20.70 306.0 -57.0 1 1 1.000 -552.73 0.00
2 1 1.000 -638.11 0.00
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19
15 28.20 396.0 -57.0 1 1 1.000 -552.73 0.00
2 1 1.000 -638.11 0.00
1 4 1.250 539.10 -742.06
2 4 1.250 545.82 742.19

Pile Reactions,

ft in in

Column Loads
P, kips

Service (After the reduction of overstress allowance):

2 4.70 114.0 57.0

3 12.70 210.0 57.0

4 20.70 306.0 57.0
endix F.3
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-515.15
-410.86
539.10
545.82
-552.73
-638.11
539.10
545.82
-552.73
-638.11
539.10
545.82
-552.73
-638.11
539.10

1278.04
-1278.28
-742.06
742.19
0.00
0.00
-742.06
742.19
0.00
0.00
-742.06
742.19
0.00
0.00
-742.06

DATE Jun/15/2006
DATE
-79.45
3.56 94.66
45.72
30.22 -51.85
-79.45
3.56 99.47
45.72
30.22 -52.25
-79.45
3.56 104.29%*
45.72
30.22 -52.64
-79.45
3.56 108.80%*
45.72
30.22 -53.02
-79.45
-82.20 93.14
131.39
30.22 -51.48
-79.45
3.56 94.66
45.72
30.22 -51.85
-79.45
3.56 99.47
45.72
30.22 -52.25
-79.45
3.56 104.29%
45.72
30.22 -52.65
-79.45
3.56 108.80%*
45.72
30.22 -53.02
-79.45
| Pile Reac.
Mzz, kft kips
-82.20 93.13
131.39
30.22 -41.18
-79.45
3.56 94.66
45.72
30.22 -41.48
-79.45
3.56 99.47
45.72
30.22 -41.80
-79.45
3.56 104.29%*
45.72
30.22 -42.11

Page 184 of 196

F.3-184




F.3-185

DATE Jun/15/2006

108.80%*

-42.41

93.13

-41.18

94.66

-41.48

99.47

-41.80

104.29%*

-42.12

108.80%*

-42.41

93.14

-41.18

94.66

-41.48

99.47

-41.80

104.29%*

-42.12

108.80%*

-42.42

H. W. Lochner, Inc. PHONE : 859-224-4476 I SHEET 5 OF
1040 Monarch St. Suite 300 Lexington, KY 40513 | JOB NO. HLB#142
PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc., Tampa, Florida | BY oMJ
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 I CKD. DATE
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA
2 4 1.250 545.82 742.19 -79.45
5 28.20 396.0 57.0 1 1 1.000 -552.73 0.00 3.56
2 1 1.000 -638.11 0.00 45.72
1 4 1.250 539.10 -742.06 30.22
2 4 1.250 545.82 742.19 -79.45
6 -2.80 24.0 0.0 1 2 1.000 -515.15 1278.04 -82.20
2 2 1.000 -410.86 -1278.28 131.39
1 4 1.250 539.10 -742.06 30.22
2 4 1.250 545.82 742.19 -79.45
7 4.70 114.0 0.0 1 1 1.000 -552.73 0.00 3.56
2 1 1.000 -638.11 0.00 45.72
1 4 1.250 539.10 -742.06 30.22
2 4 1.250 545.82 742.19 -79.45
8 12.70 210.0 0.0 1 1 1.000 -552.73 0.00 3.56
2 1 1.000 -638.11 0.00 45.72
1 4 1.250 539.10 -742.06 30.22
2 4 1.250 545.82 742.19 -79.45
9 20.70 306.0 0.0 1 1 1.000 -552.73 0.00 3.56
2 1 1.000 -638.11 0.00 45.72
1 4 1.250 539.10 -742.06 30.22
2 4 1.250 545.82 742.19 -79.45
10 28.20 396.0 0.0 1 1 1.000 -552.73 0.00 3.56
2 1 1.000 -638.11 0.00 45.72
1 4 1.250 539.10 -742.06 30.22
2 4 1.250 545.82 742.19 -79.45
11 -2.80 24.0 -57.0 1 2 1.000 -515.15 1278.04 -82.20
2 2 1.000 -410.86 -1278.28 131.39
1 4 1.250 539.10 -742.06 30.22
2 4 1.250 545.82 742.19 -79.45
12 4.70 114.0 -57.0 1 1 1.000 -552.73 0.00 3.56
2 1 1.000 -638.11 0.00 45.72
1 4 1.250 539.10 -742.06 30.22
2 4 1.250 545.82 742.19 -79.45
13 12.70 210.0 -57.0 1 1 1.000 -552.73 0.00 3.56
2 1 1.000 -638.11 0.00 45.72
1 4 1.250 539.10 -742.06 30.22
2 4 1.250 545.82 742.19 -79.45
14 20.70 306.0 -57.0 1 1 1.000 -552.73 0.00 3.56
2 1 1.000 -638.11 0.00 45.72
1 4 1.250 539.10 -742.06 30.22
2 4 1.250 545.82 742.19 -79.45
15 28.20 396.0 -57.0 1 1 1.000 -552.73 0.00 3.56
2 1 1.000 -638.11 0.00 45.72
1 4 1.250 539.10 -742.06 30.22
2 4 1.250 545.82 742.19 -79.45

Note:
* Force in pile is greater than pile capacity.

Only max. force in piles is considered for design.

Pile coordinates X and Z are from the most left edge of the footing.

Max. Pile Reaction Used in Design: (without selfweight and surcharge)

Working Stress pile reaction = 88.72 kips

nLB1422acEPPERIX FB o nodified: gul 25, 2006
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H. W. Lochner, Inc. PHONE: 859-224-4476 SHEET 6 OF 8 F.3-186

I
1040 Monarch St. Suite 300 Lexington, KY 40513 | JOB NO. HLB#142
PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc., Tampa, Florida | BY JMJ DATE Jun/15/2006
|

PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 CKD. DATE
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA
Reinforcement Schedule:
Dir Quantity Size Bar dist. As total From To Hook
in in*2 ft ft
X 8 # 6 6.00 3.52 0.50 34.50 None
X 20 # 6 22.00 8.80 0.50 34.50 Both
X 18 # 10 45.50 22.86 0.50 34.50 Both
Z 28 # 5 46.45 8.68 -—-- -—-- Both
Z 52 # 5 21.13 16.12 -—-- -—-- Both
Z 8 # 11 7.08 12.438 ---- -——- None
zZ 28 # 5 5.31 8.68 - - Both
Flexure:
X direction
Loc Mmax Comb Asb_req Asb _prv Asb _eff Ast_req Ast prv Ast_eff
Mmin Comb Asb_req Asb_prv  Asb_eff Ast_req Ast _prv Ast_eff
ft kft in”*2 in*2 in*2 in”2 in*2 in”2
-4.80 0.0 1 0.00 0.00 0.00 0.00 0.00 0.00
0.0 1 0.00 0.00 0.00 0.00 0.00 0.00
-4.43 0.0 1 0.00 0.00 0.00 0.00 0.00 0.00
0.0 1 0.00 0.00 0.00 0.00 0.00 0.00
-4.30 0.0 1 0.00 12.32 0.04 0.00 22.86 0.04
0.0 1 0.00 12.32 0.04 0.00 22.86 0.04
-3.70 0.0 1 0.00 12.32 10.17 0.00 22.86 10.75
0.0 1 0.00 12.32 9.81 0.00 22.86 10.75
-3.33 0.0 1 0.00 12.32 12.32 0.00 22.86 17.31
0.0 1 0.00 12.32 12.32 0.00 22.86 17.31
-2.97 0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
-2.60 53.2 1 1.29 12.32 12.32 0.00 22.86 22.86
0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
-2.23 150.8 1 3.70 12.32 12.32 0.00 22.86 22.86
0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
-1.87 248.4 1 6.15 12.32 12.32 0.00 22.86 22.86
0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
-1.50 346.0 1 8.63 12.32 12.32 0.00 22.86 22.86
0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
0.00 0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
1.50 142.5 1 3.49 12.32 12.32 0.00 22.86 22.86
0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
4.30 0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
-981.7 1 0.00 12.32 12.32 18.27 22.86 22.86
7.13 0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
-1472.5 1 0.00 12.32 12.32 27.74 22.86 * 22.86
9.94 0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
-1854.1 1 0.00 12.32 12.32 35.22 22.86 * 22.86
12.75 0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
-2222.4 1 0.00 12.32 12.32 42.52 22.86 * 22.86
15.56 0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
-1855.5 1 0.00 12.32 12.32 35.25 22.86 * 22.86
18.38 0.0 1 0.00 12.32 12.32 0.00 22.86 22.86
-1488.5 1 0.00 12.32 12.32 28.06 22.86 * 22.86
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H. W. Lochner, Inc. PHONE: 859-224-4476
1040 Monarch St. Suite 300 Lexington, KY 40513
PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc., Tampa, Florida
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170

SHEET 7 OF 8

DATE Jun/15/2006

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA

/

l

| JOB NO. HLB#142

| BY omMg

| ckbp. DATE
0.00 22.86
8.35 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 22.86
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
t_req Ast_prv
in*2 in*2
0.00 8.68
0.00 8.68

22.86
22.86
22.86
22.86
22.86
22.86
22.86
22.86
22.86
22.86
22.86
22.86
22.86
22.86
22.86
22.86
16.52
16.52
10.15
10.15

3.78

3.78

0.00

0.00

0.00

0.00

Ast_eff
in”2

21.20 0.0 1 0.00 12.32 12.32
-985.9 1 0.00 12.32 12.32 1

24.00 123.7 1 3.03 12.32 12.32

0.0 1 0.00 12.32 12.32

25.50 0.0 1 0.00 12.32 12.32

0.0 1 0.00 12.32 12.32

27.00 319.4 1 7.95 12.32 12.32

0.0 1 0.00 12.32 12.32

27.36 224.8 1 5.55 12.32 12.32

0.0 1 0.00 12.32 12.32

27.71 130.1 1 3.19 12.32 12.32

0.0 1 0.00 12.32 12.32

28.07 35.5 1 0.86 12.32 12.32

0.0 1 0.00 12.32 12.32

28.42 0.0 1 0.00 12.32 12.32

0.0 1 0.00 12.32 12.32

28.78 0.0 1 0.00 12.32 12.32

0.0 1 0.00 12.32 12.32

29.13 0.0 1 0.00 12.32 9.61

0.0 1 0.00 12.32 9.26

29.49 0.0 1 0.00 12.32 3.58

0.0 1 0.00 12.32 3.45

29.80 0.0 1 0.00 0.00 0.00

0.0 1 0.00 0.00 0.00

30.20 0.0 1 0.00 0.00 0.00

0.0 1 0.00 0.00 0.00

Z direction

Loc Mmax Comb Asb_req Asb_prv  Asb eff As

ft kft in*2 in*2 in*2

-2.96 794.8 1 17.25 37.28 37.28

2.96 794.8 1 17.25 37.28 37.28

Note:

* The provided reinforcement is not adequate, either less than required

or larger than maximum allowed.

One Way Shear:

X direction

1 -4.30 1 33.98 0.0 346.9
4.30 1 33.57 327.2 342.7
2 21.20 1 33.57 336.5 342.7
29.80 1 48.00 0.0 490.0

Z direction
-6.15 1 38.26 0.0 1012.5
6.15 1 38.26 0.0 1012.5

Appendix F.3
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H. W. Lochner,
1040 Monarch St.

Inc. PHONE:  859-224-4476 | SHEET 8 OF 8
Suite 300 Lexington, KY 40513 | JOB NO. HLB#142
PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc., Tampa, Florida | BY JMJ DATE Jun/15/2006
TOLL-FREE 1-800-451-5327  TAMPA AREA: 813-985-9170 | CKD. DATE

PHONE :

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA

/

Two Way Shear:

# Bo
ft
Columns:
1 29.84
2 29.84

Piles - max:

7 15.19
Piles - min:

1 5.90
Note:

TWO WAY SHEAR IN

HLB142AAc éppglraldlx F3

Ao Comb Avg. d
ft*2 in
53.52 1 36.02
53.52 1 39.52
18.36 1 37.77
14.82 1 37.77

FOOTING IS NOT DESIGNED AND

Last modified: Jul 25, 2006

A% Ve
kips kips
668.0 1539.8
662.8 1539.8

0.0 783.8

0.0 304.4

STIRRUPS ARE NOT CONSIDERED.
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H. W. Lochner, Inc. PHONE:  859-224-4476 | SHEET 1 OF 8 F.3-189
1040 Monarch St. Suite 300 Lexington, KY 40513 | JOB NO. HLB#142
PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc., Tampa, Florida | BY JMJ DATE Jun/15/2006

l

PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 CKD. DATE
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA
/
PROJECT DATA
Project : BONNER BRIDGE - OREGON INLET NORTH CAROLINA
User Job No.: HLB#142
State : North Carolina State Job No. :
Code : AASHTO STANDARD (17th Edition 2002)
Comments : Bonner Bridge HLB #142 - Load Groups 4-6 (For Ease of Checking) - Per Fie
1d Data
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H. W. Lochner, Inc. PHONE: 859-224-4476 | SHEET 2 OF 8 F.3-190
1040 Monarch St. Suite 300 Lexington, KY 40513 | JOB NO. HLB#142
PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc., Tampa, Florida | BY JMJ DATE Jun/15/2006

I

PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 CKD. DATE
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA
LOADS
Load Cases: 3
Loadcase ID: (L+In)l Name: Group 4 Loadings
Multiplier = 1.000
Cap loads:
Type Dir Arm Magl x1/L Mag2 x2/L
ft kip,kip/£ft, kft kip,kip/£ft, kft
Force Y 0.00 -466.40 0.00 - -——-
Force Y 0.00 -515.81 1.00 - ———-
Moment Z - 1123.03 0.00 - ————
Moment Z -—— 1144.92 1.00 -——- -—--
Loadcase ID: (L+Ip)1l Name: Group 5 Loadings
Multiplier = 1.000
Cap loads:
Type Dir Arm Magl x1/L Mag2 x2/L
ft kip,kip/ft, kft kip,kip/ft, kft
Force Y 0.00 -446.83 0.00 -——- -——-
Force Y 0.00 -344.81 1.00 --—- -——-
Moment X -———- -1229.61 1.00 -——— -———
Moment X ——— 1229.36 0.00 ———— -———
Moment Z ——— 990.18 0.00 -——— -———
Moment 4 -———— 1190.14 1.00 -——— ————
Loadcase ID: W1 Name: Group 6 Loadings
Multiplier = 1.000
Cap loads:
Type Dir Arm Magl x1/L Mag2 x2/L
ft kip,kip/ft, kft kip,kip/ft, kft
Force Y 0.00 -469.83 0.00 ———— -————
Force Y 0.00 -474.59 1.00 -———— ————
Moment X ———— -713.93 1.00 ———— -
Moment X ———— 713.80 0.00 -——— -
Moment Z -—-- 1040.46 0.00 ———— -——-
Moment Z -———- 1140.23 1.00 -———— -————

Selected load groups:

SERVICE GROUP I
SERVICE GROUP IB
SERVICE GROUP II
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H. W. Lochner, Inc. PHONE : 859-224-4476 SHEET 3 OF

PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc., Tampa, Florida
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170

|

1040 Monarch St. Suite 300 Lexington, KY 40513 | JOB NO. HLB#142
|
|

CKD. DATE

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA

1

COMBINED FOOTING DESIGN

Code: AASHTO STANDARD (17th Edition 2002) - Service Load Design
Units: US

Geometry:

Name : 1
Shape : Rectangular, Type : Pile/Shaft Cap

Bf(X) = 35.00 ft, HEf(Z) = 13.50 ft, Thickness(Y) = 51.00 in

Footing concentric.

Columns located on the footing:

Column No. 1 at x = 0.00 ft, Rectangular 36.00 in x 71.00 in
Column No. 2 at x = 25.50 ft, Rectangular 36.00 in x 71.00 in

Ag = 472.50 ft"2, Ix = 225.63 ft*2, Iz = 1825.50 ft"2
Surcharge = 0.00 ksf
Piles: Circular Size: 22.00 in Capacity: 100.00 kips
Design Parameters:
================== fr'e = 4400.00 psi fy 40000.00 Psi
Ec = 4021.4 ksi Es = 29000.0 ksi

Crack control factor z = 130.00 kips/in
Concrete Type : Normal Weight.

Pile Reactions, Service (Without the reduction of overstress allowance):

BY JMJ DATE Jun/15/2006

Pile Loc (X) X Z [=mmmmmm e Column Loads ----------=-------- | Pile Reac.
ft in in col# comb ovs P, kips Mxx, kft Mzz, kft kips
1 -2.80 24.0 57.0 1 2 1.000 -446.92 1228.88 984.16 102.04%*
2 2 1.000 -344.72 -1229.13 1189.36
1 4 1.250 469.93 -713.52 -1034.13 -60.44
2 4 1.250 474.49 713.65 -1139.41
2 4.70 114.0 57.0 1 1 1.000 -466.50 0.00 1116.61 92.50
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13 -51.94
2 4 1.250 474.49 713.65 -1139.41
3 12.70 210.0 57.0 1 1 1.000 -466.50 0.00 1116.61 85.56
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13 -42.88
2 4 1.250 474.49 713.65 -1139.41
4 20.70 306.0 57.0 1 1 1.000 -466.50 0.00 1116.61 78.62
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13 -33.81
2 4 1.250 474.49 713.65 -1139.41
5 28.20 396.0 57.0 1 1 1.000 -466.50 0.00 1116.61 72.11
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13 -25.32
2 4 1.250 474.49 713.65 -1139.41
6 -2.80 24.0 0.0 1 2 1.000 ~-446.92 1228.88 984.16 102.04%*
2 2 1.000 -344.72 -1229.13 1189.36
1 4 1.250 469.93 -713.52 -1034.13 -60.44

Appendix F.3 .
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HLB14ZBAcéP

H. W. Lochner,
1040 Monarch St. Suite 300

PROGRAM: RC-PIER® v4.1.0

PHONE

/

7 4.70
8 12.70
9 20.70
10 28.20
11 -2.80
12 4.70
13 12.70
14 20.70
15 28.20

Pile Reactions,

ft
1 -2.80
2 4.70
3 12.70
4 20.70

DATE Jun/15/2006

92.50
-51.94
85.56
-42.88
78.62
-33.82
72.11
-25.32
102.05%*
-60.44
92.50
-51.95
85.56
-42.88
78.62
-33.82
72.11

-25.32

Pile Reac.
kips

92.50
-41.55
85.56
-34.30
78.62

-27.05

Inc. PHONE : 859-224-4476 | SHEET 4 OF 8
Lexington, KY 40513 | JOB NO. HLB#142
LEAP Software Inc., Tampa, Florida | BY JMJ
TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 ] CKD DATE
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA
2 4 1.250 474.49 713.65 -1139.41
114.0 0.0 1 1 1.000 -466.50 0.00 1116.61
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13
2 4 1.250 474.49 713.65 -1139.41
210.0 0.0 1 1 1.000 -466.50 0.00 1116.61
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13
2 4 1.250 474.49 713.65 -1139.41
306.0 0.0 1 1 1.000 -466.50 0.00 1116.61
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13
2 4 1.250 474.49 713.65 -1139.41
396.0 0.0 1 1 1.000 -466.50 0.00 1116.61
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13
2 4 1.250 474.49 713.65 -1139.41
24.0 -57.0 1 2 1.000 -446.92 1228.88 984.16
2 2 1.000 -344.72 -1229.13 1189.36
1 4 1.250 469.93 -713.52 -1034.13
2 4 1.250 474.49 713.65 -1139.41
114.0 -57.0 1 1 1.000 -466.50 0.00 1116.61
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13
2 4 1.250 474.49 713.65 -1139.41
210.0 -57.0 1 1 1.000 -466.50 0.00 1116.61
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13
2 4 1.250 474.49 713.65 -1139.41
306.0 -57.0 1 1 1.000 -466.50 0.00 1116.61
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13
2 4 1.250 474.49 713.65 -1139.41
396.0 -57.0 1 1 1.000 -466.50 0.00 1116.61
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13
2 4 1.250 474.49 713.65 -1139.41
Service (After the reduction of overstress allowance) :
X A G EE T Column Loads ------------------ |
in in col# comb Ovs P, kips Mxx, kft Mzz, kft
24.0 57.0 1 2 1.000 -446.92 1228.88 984.16
2 2 1.000 -344.72 -1229.13 1189.36
1 4 1.250 469.93 -713.52 -1034.13
2 4 1.250 474.49 713.65 -1139.41
114.0 57.0 1 1 1.000 -466.50 0.00 1116.61
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13
2 4 1.250 474.49 713.65 -1139.41
210.0 57.0 1 1 1.000 -466.50 0.00 1116.61
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13
2 4 1.250 474.49 713.65 -1139.41
306.0 57.0 1 1 1.000 -466.50 0.00 1116.61
2 1 1.000 -515.71 0.00 1144.04
1 4 1.250 469.93 -713.52 -1034.13
'%ast modified: Jul 25, 2006
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H. W. Lochner, Inc.
1040 Monarch St. Suite 300

PHONE : TOLL

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA

10

11

12

13

14

15

Not
*

/

2 4

28.20 396.0 57.0 1 1
2 1

1 4

2 4

-2.80 24.0 0.0 1 2
2 2

1 4

2 4

4.70 114.0 0.0 1 1

2 1

1 4

2 4

12.70 210.0 0.0 1 1
2 1

1 4

2 4

20.70 306.0 0.0 1 1
2 1

1 4

2 4

28.20 396.0 0.0 1 1
2 1

1 4

2 4

-2.80 24.0 -57.0 1 2
2 2

1 4

2 4

4.70 114.0 -57.0 1 1

2 1

1 4

2 4

12.70 210.0 -57.0 1 1
2 1

1 4

2 4

20.70 306.0 -57.0 1 1
2 1

1 4

2 4

28.20 396.0 -57.0 1 1
2 1

1 4

2 4

e:

Force in pile is greater than pile capacity.

Only max.

-FREE 1-800-451-5327

PHONE:
Lexington,
PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc., Tampa, Florida
TAMPA AREA: 813-985-9170

1.250
1.000
1.000
1.250
1.250
1.000
1.000
1.250
1.250
1.000
1.000
1.250
1.250
1.000
1.000
1.250
1.250
1.000
1.000
1.250
1.250
1.000
1.000
1.250
1.250
1.000
1.000
1.250
1.250
1.000
1.000
1.250
1.250
1.000
1.000
1.250
1.250
1.000
1.000
1.250
1.250
1.000
1.000
1.250
1.250

859-224-4476 |

KY 40513 | JOB NO. HLB#142
I
|

474.49
-466.50
-515.71

469.93

474.49
-446.92
-344.72

469.93

474.49
-466.50
-515.71

469.93

474.49
-466.50
-515.71

469.93

474.49
-466.50
-515.71

469.93

474.49
-466.50
-515.71

469.93

474.49
-446.92
-344.72

469.93

474.49
-466.50
-515.71

469.93

474.49
-466.50
-515.71

469.93

474.49
-466.50
-515.71

469.93

474.49
-466.50
-515.71

469.93

474.49

force in piles is considered for design.
Pile coordinates X and Z are from the most left edge of the footing.

Max. Pile Reaction Used in Design:

Working Stress pile reaction = 81.96 kips

A
HLB142BAct Pe

endix F.
1

%ast modified: Jul 25,

SHEET 5 OF 8 F.3-193

BY JMJ DATE Jun/15/2006

CKD. DATE
713.65 -1139.41
0.00 1116.61 72.11
0.00 1144.04
-713.52 -1034.13 -20.25
713.65 -1139.41
1228.88 984.16 102.04%*
1229.13 1189.36
-713.52 -1034.13 -48.35
713.65 -1139.41
0.00 1116.61 92.50
0.00 1144.04
-713.52 -1034.13 -41.55
713.65 -1139.41
0.00 1116.61 85.56
0.00 1144.04
-713.52 -1034.13 -34.30
713.65 -1139.41
0.00 1116.61 78.62
0.00 1144.04
-713.52 -1034.13 -27.05
713.65 -1139.41
0.00 1116.61 72.11
0.00 1144.04
-713.52 -1034.13 -20.26
713.65 -1139.41
1228.88 984.16 102.05%*
1229.13 1189.36
-713.52 -1034.13 -48.35
713.65 -1139.41
0.00 1116.61 92.50
0.00 1144.04
-713.52 -1034.13 -41.56
713.65 -1139.41
0.00 1116.61 85.56
0.00 1144.04
-713.52 -1034.13 -34.31
713.65 -1139.41
0.00 1116.61 78.62
0.00 1144.04
-713.52 -1034.13 -27.06
713.65 -1139.41
0.00 1116.61 72.11
0.00 1144.04
-713.52 -1034.13 -20.26
713.65 -1139.41

(without selfweight and surcharge)

2006
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H. W. Lochner, Inc. PHONE:  859-224-4476 | SHEET 6 OF 8 F.3-194
1040 Monarch St. Suite 300 Lexington, KY 40513 | JOB NO. HLB#142
PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc., Tampa, Florida | BY JMJ DATE Jun/15/2006
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD. DATE
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA
Reinforcement Schedule:
Dir Quantity Size Bar dist. As total From To Hook
in in*2 ft ft
X 8 # 6 6.00 3.52 0.50 34.50 None
X 20 # 6 22.00 8.80 0.50 34.50 Both
X 18 # 10 45.50 22.86 0.50 34.50 Both
Z 28 # 5 46.45 8.68 ———— -———- Both
Z 52 # 5 21.13 16.12 ———— ———- Both
Z 8 # 11 7.08 12.48 ———- -———- None
Z 28 # 5 5.31 8.68 -———— -———- Both
Flexure:
X direction
Loc Mmax Comb Asb req Asb prv  Asb eff Ast req Ast_prv Ast_eff
Mmin Comb Asb_req Asb prv Asb_eff Ast req Ast prv Ast_eff
ft kft in*2 in*2 in*2 in”*2 in*2 in”2
-4.80 0.0 2 0.00 0.00 0.00 0.00 0.00 0.00
0.0 2 0.00 0.00 0.00 0.00 0.00 0.00
-4.43 0.0 2 0.00 0.00 0.00 0.00 0.00 0.00
0.0 2 0.00 0.00 0.00 0.00 0.00 0.00
-4.30 0.0 2 0.00 12.32 0.04 0.00 22.86 0.04
0.0 2 0.00 12.32 0.04 0.00 22.86 0.04
-3.70 0.0 2 0.00 12.32 10.17 0.00 22.86 10.75
0.0 2 0.00 12.32 9.81 0.00 22.86 10.75
-3.33 0.0 2 0.00 12.32 12.32 0.00 22.86 17.31
0.0 2 0.00 12.32 12.32 0.00 22.86 17.31
-2.97 0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
-2.60 49.2 2 1.19 12.32 12.32 0.00 22.86 22.86
0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
-2.23 139.3 2 3.42 12.32 12.32 0.00 22.86 22.86
0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
-1.87 229.5 2 5.67 12.32 12.32 0.00 22.86 22.86
0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
-1.50 319.7 2 7.96 12.32 12.32 0.00 22.86 22.86
0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
0.00 0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
1.50 131.6 2 3.22 12.32 12.32 0.00 22.86 22.86
0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
4.30 0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
-907.0 2 0.00 12.32 12.32 16.84 22.86 22.86
7.13 0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
-1360.4 2 0.00 12.32 12.32 25.56 22.86 * 22.86
9.94 0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
-1712.9 2 0.00 12.32 12.32 32.45 22.86 * 22.86
12.75 0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
-2053.2 2 0.00 12.32 12.32 39.16 22.86 * 22.86
15.56 0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
-1714.2 2 0.00 12.32 12.32 32.47 22.86 * 22.86
18.38 0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
-1375.2 2 0.00 12.32 12.32 25.85 22.86 * 22.86

A
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H. W. Lochner, Inc. PHONE: 859-224-4476 SHEET 7 OF 8 F.3-195

I
1040 Monarch St. Suite 300 Lexington, KY 40513 | JOB NO. HLB#142
PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc., Tampa, Florida | BY JMJ DATE Jun/15/2006
|

PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 CKD. DATE
PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA
21.20 0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
-910.9 2 0.00 12.32 12.32 16.91 22.86 22.86
24.00 114.3 2 2.79 12.32 12.32 0.00 22.86 22.86
0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
25.50 0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
27.00 295.1 2 7.33 12.32 12.32 0.00 22.86 22.86
0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
27.36 207.6 2 5.12 12.32 12.32 0.00 22.86 22.86
0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
27.71 120.2 2 2.94 12.32 12.32 0.00 22.86 22.86
0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
28.07 32.8 2 0.79 12.32 12.32 0.00 22.86 22.86
0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
28.42 0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
0.0 2 0.00 12.32 12.32 0.00 22.86 22.86
28.78 0.0 2 0.00 12.32 12.32 0.00 22.86 16.52
0.0 2 0.00 12.32 12.32 0.00 22.86 16.52
29.13 0.0 2 0.00 12.32 9.61 0.00 22.86 10.15
0.0 2 0.00 12.32 9.26 0.00 22.86 10.15
29.49 0.0 2 0.00 12.32 3.58 0.00 22.86 3.78
0.0 2 0.00 12.32 3.45 0.00 22.86 3.78
29.80 0.0 2 0.00 0.00 0.00 0.00 0.00 0.00
0.0 2 0.00 0.00 0.00 0.00 0.00 0.00
30.20 0.0 2 0.00 0.00 0.00 0.00 0.00 0.00
0.0 2 0.00 0.00 0.00 0.00 0.00 0.00
Z direction
Loc Mmax Comb Asb req Asb_prv Asb eff Ast_req Ast_prv Ast eff
ft kft in*2 in*2 in*2 in*2 in”2 in*2
-2.96 734.3 2 15.91 37.28 37.28 0.00 8.68 8.68
2.96 734.3 2 15.91 37.28 37.28 0.00 8.68 8.68

Note:
* The provided reinforcement is not adequate, either less than required
or larger than maximum allowed.

One Way Shear:

X direction

1 -4.30 2 33.98 0.0 346.9
4.30 2 33.57 302.3 342.7

2 21.20 2 33.57 310.9 342.7
29.80 2 48.00 0.0 490.0

Z direction
-6.15 2 38.26 0.0 1012.5
6.15 2 38.26 0.0 1012.5
i Page 195 of 196
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H. W. Lochner, Inc. PHONE : 859-224-4476 | SHEET 8 OF 8

1040 Monarch St. Suite 300 Lexington, KY 40513 | JOB NO. HLB#142

PROGRAM: RC-PIER® v4.1.0 LEAP Software Inc., Tampa, Florida | BY JMJ DATE Jun/15/2006
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD. DATE

BONNER BRIDGE - OREGON INLET NORTH CAROLINA

PROJECT:

’

Two Way Shear:

# Bo Ao Comb Avg. d
ft ft*2 in

Columns:

1 29.84 53.52 2 36.02

2 29.84 53.52 2 39.52
Piles - max:

7 15.19 18.36 2 37.77
Piles - min:

1 5.90 14.82 2 37.77
Note:

TWO WAY SHEAR IN FOOTING IS NOT DESIGNED AND

Appendix F.3

HLB142BAct Ecp  Last modified: Jul 25, 2006

v Ve
kips kips
617.1 1539.8
612.3 1539.8

0.0 783.8

0.0 304.4

STIRRUPS ARE NOT CONSIDERED.
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