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2. Post-Processing Calculations
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The max outrigger capacity for this crane is 252 kip, so the surcharge
design is essentially based on 80% of the crane capacity. The above
design uses a 200 ton crane and Cold River Bridges has noted that only
160 ton cranes are needed, or 80% of the equipment capacity above.
The value is therefore considered reasonable for use in calculations
considering an erection sequence is not finalized yet and will need to be
worked around these constraints.
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RENTAL - SALES - PARTS & SERVICE

Tel: (888) 337-BIGGE or (510) 638-8100
Web: www.bigge.com

Link-Belt

CONSTRUCTION EQUIPMENT

IGGE

EQUIPMENT CO.

Specifications

Hydraulic Lattice Boom Truck Crane

HC-248H

200-Ton (181.50 metric ton)

CENTERLINE OF

ROTATION
|
13 3% . 17'9" _TAILSWING CTWT. "AB"
(1.00m) (5.41m)
1 14-575"
T
(.60m) 16' 9-96" TAILSWING CTWT. "A" )

'

(5.12m)

in

Litho in U.S.A 11/98

This information is for reference use oni

12 6-5/g"
(3.83m)
g 114"
(3.04m)
1
71t 1111344
(2.42m} (3.65m)
+ 6
t s
6-3g"
(161mm) 25 1,28 1' 337"
(74m) | (74m) (210mm) (:39m)
f-— 38" —-—
(1.12m)
23'¢"
(7.16m)
104" 9'6" 16'6"
(3.15m) (2.90m} (6.03m)
39" 2-5/1g"
{11.95m) Not to Scale
D”é‘p = General dimensions Feet meters
o . Overall width, outriggers retracted
[BimkeBe (floats removed) 110" 335
Link-Belt | = .
== == Minimum ground clearance
== — h
(at bottom of front bogie beam}) 11" .28
Ground clearance under counterweight
= I' with machine on tires 5'8.75" 175
I e Overall cab width (upper) 11'0" 335
i BE Radius of boom hinge pin 334" 1.00
i : . I ! Vehicle turning diameter - Centerline 106' 32.30
8 a-1 ;
(2.55m) TRACK (REAR) outside front tire
L go Vehicle turning diameter - Outside of outer 107'3" 32.69
(2.67m) TRACK (FRONT) front tire (curb clearance)
s (aotm) . Vehicle clearance over front bumper 111'8" 34.03
. i | Vehicle clearance over "A" front 132" 34.49
- Not to Scale bumper ctwt
Vehicle clearance over "AB" front 113'10" 34.70
bumper ctwt

uld be consulted and adhered to.

#5272




Link-Belt

CONSTRUCTION EQUIPMENT

Axle Maximum Allowable Load @ 65 mph (105 km/hr)

Front | 43,660 lbs (19804 kg)

Rear | 85,840 Ibs (38936 kg)

B Axle Loads

Base machine: Standard revolving upperstructure . Upper Facing Rear Upper Facing Front
equipped with Isuzu engine, hydraulic backstops, GFO\:IS Vehicle
mast, bridle, bail, boomhoist rope with mast to rear of eight
upper and 1,050' (320 m) of frost drum rope; Standard g Front Axle Rear Axle Front Axle Rear Axle
carrier equipped with Detroit Diesel Series 60 engine,
manual transmission, aluminum fenders, 14R24 front Ibs kg lbs kg Ibs kg Ibs kg | Ibs kg
and rear radial tires, full fuel and front center hydraulic
jack. 93,167 42273 | 43,933 19928 | 49,264 22346 | 17,606 7986 | 75,591 34288
Add Rear Outrigger Box 13,160 5969 | -3,620 -1642 | 16,780 7611 | -3,620 -1642 | 16,780 7611
Add Front Outrigger Box 11,960 5425 6,830 3098 5,130 2327 6,830 3098 5,130 2327
Add Main Outrigger Floats to Storage Racks 660 299 230 104 430 195 230 104 430 195
Add Bumper Outrigger Float to Storage Rack 80 36 60 27 20 9 60 27 20 9

g y i : -Bigg<Tires 1;3@’ . -59 -130 -59 0 0 -130 -59 0 0
Add Pusher/Lift Axle (Consult factory for
effects on axle groups) 2,250 1021
Add “A” Bumper Counterweight 13,500 6723 | 17,718 8037 | 4,218 -1913 | 17,718 8037 | -4,218 -1913
Add “B” Bumper Counterweight 11,500 5216 | 15,625 7087 | -4,125 -1871 | 15,625 7087 | -4,125 -1871
Add “C” Bumper Counterweight 10,000 4536 | 13,348 6054 | -3,348 -1518 | 13,348 6054 | -3,348 -1518
Add Driver to Carrier Cab 220 100 245 111 -25 -11 245 111 -25 -11
Remove-1,050-f-ofWire.Rope-from-Front Brum ==t~ Gd40—  -880 -668 -303 | 1,272 -577 63 29 | -2,003 -909
Add-850-frof Wire-Rope-to-Rear-Brum 45700 771 887 402 813 369 -357 -162 2,057 933
Remove-Mast;-Bridte;-Bait-&-Boomr Hoist-Rope ~767T4 -3454 | -6,342 -2877 | -1,272 -577 3,966 1799 |-11,580 -5253
-Remove-BoomFootPiPuller ~320  -145 -5 -2 -315 -143 -95 -45 -225 -102
Flip Mast to Front of the Upper 0 0 9,101 4128 9,101 4128 9,101 4128 | -9,101 -4128
Replace hydraulic backstops w/ rigid (mast
over front of upper) 0 0 9,101 4128 9,101 4128 9,101 4128 9,101 4128
Add “A” Upper Counterweight 23,000 10433 | 18,639 8455 4,361 1978 | -11,462 5199 | 34,462 15632
Add “B” Upper Counterweight 19,330 8768 | 16,798 7619 2,532 1149 | -10,766 -4833 | 30,096 13657
Add “C" Upper Counterweight 21,110 9575 | 17,422 7903 3,688 1673 | -10,835 -4915 | 31,945 14490
Add 20 ft. Lattice Base Section 4,647 2108 | -1,822 -826 6,469 2934
Add 850 ft Type RB 1' rope to third drum 2,350 1066 -761 -345 3,111 1411
Add 1050 ft Type RB 1' rope to third drum 2,280 1034 -598 -271 2,443 1108
Add third drum deflector sheave assembiy 600 272 -462 -210 1,062 482
Add 10 ft Lattice Extension w/ Lifting Sheaves 2,574 1168 2,765 1254 5,339 2422

Torie  visicur s 232 dkep
s e
-7 -

This information is for reference use on! uld be consulted and adhered to.



3-128 AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS

R or R

Footing b, x L

surface at back

Referenced to ground—\ 7‘

of wall face
/ b, \
yd / =<3} T \
1 / D, \
1 —fm -\ 1
7 TN\
ZP \ 2
Z, / \
/ \
/ \
/ \
/ \
| / \
\
For 2<2Z,: D \
D; =b, +2Z = b, + ~ 1 -
15by +5= =D+ Z
For Z > 2Z,: For strip logd: A P,
- o Lopliest. 2
b, +Z Y Dy
O =~t5= +d | For isolated footing load:
bo =P,
Y D(L+2)

For point load: o
Ao, =_Y_ with b, = 0
D?
Where: D; = Effective width of applied load at any depth, calculated as
shown above _
b, = Width of applied load. For footings which are eccentrically
loaded (e.qg., bridge abutment footings), set b; equal to the.
equivalent footing width B’ by reducing it by 2e’, where e’ is the
eccentricity of the footing load (i.e., b, —2e').
Length of footing
Load per linear foot of strip footing
Load on lsolated rectangular footing or point load
depth where effective width intersects back of wall face = 2d — b,
distance between the centroid of the concentrated vertical load and the back of the wall face.

a'wN<‘Uv<.u r
R i

]

Assume the increused vertical stress due to the surcharge load hos no
influence on stresses used to ewvaluate internal stability if the
surcharge load is located behind the reinforced soil mass. For external

stability, assume the surcharge has no influence if it is located
outside the active zone behind the wail.

Figure 3.11.6.3-1—Distribution of Stress from Concentrated Vertical Load P, for Internal and External Stability
Calculations

© 2012 by the American Association of State Highway and Transportation Officials.
All rights reserved. Duplication is a violation of applicable law.



SECTION 11: WALLS, ABUTMENTS, AND PIERS 11-95

11.10.10—Special Loading Conditions
11.10.10.1—Concentrated Dead Loads

The distribution of stresses within and behind the
wall resulting from concentrated loads applied to the
wall top or behind the wall shall be determined in
accordance with Article 3.11.6.3.

Figure 11.10.10.1-1 illustrates the combination of
loads using superposition principles to evaluate external
and internal wall stability. Depending on the size and
location of the concentrated dead load, the location of
the boundary between the active and resistant zones may
have to be adjusted as shown in Figure 11.10.10.1-2.

Concentrated
Dead Load #

|

Concentrated
Dead Load #2

RR

]

Ra ‘ Pa
. e,

al ‘ “ ‘ q
i gggnfgggasd i l" /3 ?ﬁtained
|
¢r ‘rr kr Q_ p— PHZ ¢f ?’f kof
I, Boy,
H V, = 7,. HL — F2 qukof kqf Mvz
TV
e e = F
: - .——\ Fy= 05 %HZKye | °
\ i H/2 he
L—2e - H/3
Yoll | R \ ! 1 L !
e |C ke @ Kot ¥
R ~
-3 B e

Notes:
These equations assume that concentrated dead load #2 is located within the active zone behind the reinforced soil mass.

For relatively thick facing elements, (e.g., segmental concrete facing blocks), it is acceptable to include the facing dimensions and
weight in sliding, overturning, and bearing capacity calculations (i.e., use B in lieu of L).

Py1, Pyi, Aoy, Ay, Aoy, and [ are as determined from Figures 3.11.6.3-1 and 3.11.6.3-2, and F), results from Py, (i.e., KAoc,,
from Figure 3.11.6.3-1. H is the total wall height at the face. 4, is the distance between the centroid of the trapezoidal distribution
shown and the bottom of that distribution.

Figure 11.10.10.1-1—Superposition of Concentrated Dead Loads for External and Internal Stability Evaluation
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Integral Abutment: Structural Design

All calculations are for Abutment No. 1 (Abutment No. 2 similar)

Inputs in yellow [Outputs Bordered

Geometry
Thickness of Abutment Stem tapu = 3.5ft
Thickness of Return Wingwalls twing = 1.51t
Skew of Bridge 0 := 20deg

Abutment geometry from geometry MathCAD sheets and CAD.

Spile = 8.33333ft

- .-

1 !
i i : i :
£ Y
! | i | 8 | |
s e
| v '
o o
g gt
: 1 | :
] ]
0 1 2 3 4 5 6 7
| | | |
Lengths:

Labuto = 3.957fi Labut1 = Oft Labut2 = Spile Labut3 = Spile Labut4 = Spile Labut5 = Spile Labut6 = Oft Labut7 = 6.71C

Heights:

habuto = 11.67ft habut2 = 11.72ft habut3 = 11.82ft habut4 = 11.93ft habut5 = 12.03ft habut7 = 12.08ft
habutl = 11.67ft habut6 = 12.08ft

Hyi, == 32in + 3in = 2.92 ft Height of the Closure Pour, above precast

abutments




TY-LININTERNATIONA

Geometry, cont:
Length of Abutme nt

Length of Wings (from center of abutment)

Maximum Height of Abutment

Number of Girders

Approach Slab Seat Dimensions

Height of Construction Jt. above Bottom of Abut

Length Of Bridge

Material Properties:
Unit Weight of Concrete

Unit Weight of Backfill

Backfill Friction Angle

Rankine K, equation:

At-Rest Pressure Coefficient

Labut.tot = ZLabut =44.001t

1.75ft
Lying1 = 7.229ft + ————— =9.091t
cos(20deg)
1.75ft
Lying2 = 7.729ft + ————— = 9.591t
cos(20deg)

haput.max = max(habut) = 12.08 ft
Ny = 8

ASgeacn = 1.25ft

ASgearw = Ut

hconst.jt = 8.4ft

Lbridge = 78ft

e = 150pct
N := 140pct Project Plans
&f := 34deg VTrans SDM
1+ sin(d)f) ' )
Ky=———F— =354 Use Rankine with 1.0
1- Sm(d)f) Load Factor
K,:= 1 —sin(¢g) =0.44 [AASHTO3.11.5.2-1]
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TY-LININTERNATIONA

Abutment Loads

Vertical loads from superstucture calculated separately

LS: Live Load Surcharge:

AbutHE(f)  heq (1)

0 4
5 4
LL Surcharge Table [AASHTO T 3.11.6.4-1] LSruppe = | 10 3
20 2
50 2
2.83
2.83
2.83
Equivalent Heights of Soil at each Location heq = linterp(LSTable<0> ’LSTable<l>a hai’“tj.ﬁ - i:? ft
2.80
2.79
2.79
1.40
1.40
1.40
Constant Horizontal Earth Pressure 1.40
due to Live Load Surcharge Ap = Kyygheg = 1.39 kst
1.39
1.38
1.38
1.02
1.02
1.03
g;?‘;/s;ltfgc:/g::r Load of Live Load Surcharge Wy = [ A, (habm - Hdia)] _ 122 _ %
1.05
1.06
1.06
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Loads, cont.:
LS on Wings

Uniform Loads (2 ft hyo) [AASHTO T3.11.6.4-2] WS wing.1 = Ko"Ys'Zﬁ‘habutO = 0.120.ﬁ
in

kip
WLS.wing2 = KO'PYS'Zﬁ‘habu% = 0_124.;

Application Length Ratio Lo (L . 17 ft ) L 080
ratiol wing.1 cos(2()deg) wing. 1
Liatio2 = (Lwingl - 1.75 L) + Lying2 = 0.81
cos(20deg)

EH: Passive Pressure:

2.63
2.63
2.66
hopue + Hy;, 2.71 i
Distributed Linear Load of Passive Lateral Earth Pressure  |Wgy = {qus.(wj.(habut —-H dia)} = kip
2 2.76 | in
2.81
2.84
2.84
a= Kp"Ys'Hdia
b= Kp'ﬁ{s'habut
3.50
3.50
3.52
R = haput — Haia ) (2-a+b) _ 3.56 ft
3 a+b 3.59
3.63 —27.68
365 —27.68
v e [ (B = Haid T | =29.12 | kipein
FH FH 2 -3022 | in
Distributed moment along abutment sections -
moment arm is the difference between the vertical —31.23
centers of the precast and the center of the resultant -31.75
-31.75

Integral Abutment Structural Design.xmcd Printed: 2/28/2014 2:59 PM 4 of 11




TY-LININTERNATIONA

EH: At Rest Pressure (on Wing):

habut .
Distributed Linear Load of At Rest Lat. Earth Pressure WEH wing.1 = KO‘”fs‘habutO‘ . 0 _ 0.350. k.lp
in
habut .
7 kip
WEH‘wingQ = Ko’ﬁ{s’habut7‘T = 0375'?

kip-in

m

Distributed Moment along member, due to offset MEF wing.1 = WEH‘Wing‘l«(l - l)«habut =8.17
between lateral load application point and 2 3 0
pressure resultant location

1 1 kip-in
MEF.Wing.2 = WEH‘wingQ’ E - g ’habut7 =9.07- o

CT: Collision Force transmitted through soil from guardrail posts to wings

There is no specific guidance in the AASHTO code regarding loads from traffic impact on guardrails located adjacent to
abutments or wingwalls. Section 11.10.10.2 discusses traffic loads from barriers transmitted to MSE walls and uses a
distributed force equal to 2 kips/ft (0.167 kip/in) . This load, applied with the EEIl loading case (thus a resistance factor of
1.0 and an LS load factor of 0.5) is not significantly greater than the loads used for the Strength | case and will be ignored.
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TY-LININTERNATIONA

Outputs from LARSA Model

At Precast Joint At Fixity Location Internal (reversible)
Mz.u.jt = 219kip-ft Mz.u.ﬁxity = 959kip-ft M, yint == 292kip-ft
My.u.jt = 178kip-ft My.u.ﬁxity = 791 kip-ft My.u.im = 140kip-ft
By observation, internal moments will
. . not control
Material Properties:
Concrete Strength of Abutment f'. = Sksi
Concrete compressive stress block coefficeint . 5 5 (fc - 4k5i) 065! =080
(AASHTO 5.7.2.2) B := max | 0.85 - 0.0 Swrann HUCE] U
Rupture Modulus (5.4.2.6) f.:= 0.24- /' -ksi = 0.54-ksi
Modulus of Elasticity of E. = 1820,/ f'.-ksi = 4070 ksi
Concrete
Yield Strength of Plain Steel F, := 60ksi
Reinforcement
Modulus of Elasticity of Tendons Eps := 28500ksi
Ultimate Strength of Tendons fou = 270ksi
Yield Strength of Tendons foy = 0.9-f,, = 243.00-ksi
.2 .2
Area of Tendons Apg = 8:0.217in" = 1.74-in
Pretensioning steel coefficient (AASHTO C5.7.3.1.1-1) k:= 028

Depth to center of post tensioning steel from extreme compression fiber (Moment about Y axis)

. 9in + 25in + 41in + 57in + 73in + 89in + 25in + 73in

dyy=
p-y 8

=49.00-in
Depth to center of post tensioning steel from extreme compression fiber (Moment about Z axis)

_ 2:6in + 6:36in

dp,:

=28.50-in
Depth to extreme fiber of post tensioning steel from extreme compression fiber (For moment about Y axis)
(Assuming Tendon within center of Duct, OK for a straight duct)

diy = 8.7t — 6in = 98.40-in

Depth to extreme fiber of post tensioning steel from extreme compression fiber (For moment about Z axis)
(Assuming Tendon within center of Duct, OK for a straight duct)

dy, = typue — 6in = 36.00-in
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TY-LININTERNATIONA

Check Ultimate Moment

Design Height of Abutme nt
Thickness of Abutment

Gross Section Area

Gross Section Moment of Inertia (about Y axis)

Gross Section Moment of Inertia (about Z axis)

Section Modulus (about Y axis)

Section Modulus (about Z axis)

Plain Steel Reinforcement:

Area Steel (resisting Z axis moment)
(#6's at 9" in plan set)

Area Steel Top and Bottom (resisting Y axis

hgesign = 8.7ft = 104.40-in
tapue = 42.00-in

Ag 1= hesign-tapu = 4384.80-in”
3

Byesien
Ly = e B 3082626.14-in”
‘ 12
3
N gesign®tab
= —— P 644565.60-in"
12
I
Sgy = —— = 76295.52in’
hdesign +2
Loz 3
Sy = —E— = 30693.60-in
abut +

T — 2.2
A, cm(% , 1) 0.44in” = 5.28-in’
mn

Ayyi= 044in” = 0.44-in°

moment) (use single #6 from z-axis compression

face)
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TY-LININTERNATIONA

Design Moments

Effective Stress in Post-Tensioning Steel at Section under foe = SOy & = 156.22-ksi
Consideration, After all Losses (From LARSA) Aps

, , , . Aps'fpu + As.y' I:y
Distance from Compression Fiber to neutral axis Cyi=————————— = 3.47-in
assuming Rectangular-section behavior 0.85f"¢ By taput

(AASHTO 5.7.3.1.2-4) (About Y axis)
At APy

Distance from Compression Fiber to neutral axis L= =221in
assuming Rectangular-section behavior 0.85f - B1-hgesign
(AASHTO 5.7.3.1.2-4) (About Z axis)
Number of Support Hinges Crossed by the Tendon between N =0
Anchorages or Discretely Bonded Points S
, 2'Labut.t0t
Effective Tendon Length (AASHTO 5.7.3.1.2-2) lo .= — =44.001t
2 + N

: . . dpy— ¢y
Stress in PT at centroid at ultimate moment fhs.y = min| £, + 900-| —— |-ksi, f;,y | = 233.83-ksi
(AASHTO 5.7.3.1.2-1) (Y axis) le

. . . dp.z - ¢
Stress in PT at centroid at ultimate moment fhs., = min| £, + 900-| ——— |-ksi, f,/| =201.03-ksi
(AASHTO 5.7.3.1.2-1) (Z axis) le
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TY-LININTERNATIONA

Moment Resistance at Fixity Location:

Nominal Moment Resistance
(AASHTO 5.7.3.2.2-1) (Moment about Y axis)

Bl'cy . Bl'cy .
My fixity = Aps fpsy | dpy = + Ay Fy| (hgesign — 3.125in) — = 1830.40-kip-fi
Nominal Moment Resistance
(AASHTO 5.7.3.2.2-1) (Moment about Z axis)
BI'CZ . BI'CZ .
M fixity = Apsfs2| dp, = 5 + Ag Byl (tapue — 3.125in) — |- 1806.03-kip-ft

Resistance Factor, not at joints:

d
Resistance Factor for Prestressed Concrete bty fixity = min| max| | 0.583 + 0.25 — _1].075),1]=1(
(AASHTO 5.5.4.2.1) (About Y axis) Cy
d
Resistance Factor for Prestressed Concrete br fixity = min| max| | 0.583 + 0.25 — _11,075|.1]= 1
(AASHTO 5.5.4.2.1) (About Z axis) Cz
Factored Bending Resistance (About Y axis) |Mr‘y‘ﬁmy = Oty fixity M.y fixity = 1830.40-kip«fl|
Factored Bending Resistance (About Z axis) |Mr‘z‘ﬁmy = Ory fixity M.z fixity = 1806.03-kip«fl|
Moment Resistance at Joint Location:
Nominal Moment Resistance
(AASHTO 5.7.3.2.2-1) (Moment about Y axis)
Bl'cy .
M,y joint = ApsTpsy| dpy = =1610.65-kip-ft
Nominal Moment Resistance
(AASHTO 5.7.3.2.2-1) (Moment about Z axis)
Bl'cz .
Mn.z.joint = Aps’fps.z’ dp.z - = 803.10-kip-ft
Resistance Factor, at joints:
Resistance Factor for Prestressed Concrete bty joint == 0.9 =0.90
(AASHTO 5.5.4.2.2) (About Y axis)
Resistance Factor for Prestressed Concrete bt 2 joint == 0.9 =0.90
(AASHTO 5.5.4.2.2) (About Z axis)
Factored Bending Resistance (About Y axis) |Mr‘y‘j0int = Oty joint My joint = 1449.59.kjp.f1|
Factored Bending Resistance (About Z axis) |Mr‘z‘joint = Dt 2 jointMn zjoint = 722_79.kjp.f1|
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TY-LININTERNATIONA

Ultimate Moment Check

Load Factor for Prestressing Yp = 1.00

Axial Load (From Prestressing) (From LARSA) P, := ~,-8-33.8kip = 270.40-kip
Axial Resistance Factor &, :=0.75

Nominal Axial Resistance P, = A, =21924.00-kip

Is Factored Axial Load Below Biaxial Threshold? [5.74.5]

Checkpiaxial fixity = if (Pu < 0.1-¢, P, "Include Moment Only" , "Use Axial Expression") = "Include Moment Only"

M .
Demand to Capacity Ratio (About Y Axis) vty 043
Mr‘y‘fixity
Demand to Capacity Ratio (About Z Axis) M, u fixity ~053
r.z.fixity
.. s . . My.u.ﬁxity Mz.u.fixity
Biaxial Bending Demand to Capacity Ratio, Moment Only  Biaxialpc Ratio fixity = + =0.96
(AASHT0 5.7.4.5-3) M,y sixity  Mrzfixity

Checkyy y fixity = if(BiaXialDC.Ratio‘ﬁxity < 1.0, "Abutment Ultimate Moment OK" , " Abutment Ultimate Moment No Good" )

Checkyy y fixity = "Abutment Ultimate Moment OK"

M .

Demand to Capacity Ratio (About Y Axis) s P

Mr‘y‘joint
Demand to Capacity Ratio (About Z Axis) M, ujt - 030

r.z.joint
P . . , My.u.jt Mz.u.jt

Biaxial Bending Demand to Capacity Ratio, Moment Only  Biaxialpc Ratio.joint = + =043
(AASHTO 5.7.4.5-3) M;yjoint  Mizjoint

Checkyu joint = if(BiaXialDC‘Ratio.joint < 1.0, "Abutment Ultimate Moment OK" , " Abutment Ultimate Moment No Good" )

Checkyy y joine = "Abutment Ultimate Moment OK"
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Minimum Reinforcement Check (5.7.3.3.2)

Average Stress in Extreme Tension Fiber due to Post Tensioning, (121 = .006) + (=016 + .001) Ksi = Ksi
After all Losses (Moment about Y Axis) (From LARSA) cpe.y 2 51=0:05+Kksi
Average Stress in Extreme Tension Fiber due to Post Tensioning, (121 = .006) + (.144 —.007) Ksi = Ksi
After all Losses (Moment about ZAxis) (From LARSA) cpe.z 2 51= 003k
Flexural Cracking Variabliity Factor N = 1.6

Prestress Variability Factor Yo = 1.0

Ratio of Min Yield to Ult. Tensile Strength 3= 1.0

Cracking Moment (About Y Axis)

Cracking Moment (About Z Axis)

Factored Ultimate Moment (About Y Axis)

Factored Ultimate Moment (About Z Axis)

Required Minimum Flexural Resistance (About Y Axis)

Required Minimum Flexural Resistance (AboutZ Axis)

Mery = ﬂ{3’(ﬁ{1’fr + Wz‘fcpe‘y)’sg‘y =5777.16-kip-ft
MCI“Z = A{S‘(ﬁ{l‘fr + A{Z’pre‘z)‘Sg‘z = 2518~54k1p‘ft
My.u.ﬁxity = 791.00-kip-ft

M,y fixity = 959.00-kip- ft

M.y min = min(Mcp g, 1.33-My y fixiy) = 1052.03-kip-ff

M. min = min(Mc; ;. 1.33-M,  ixiy) = 127547 kip-f

M

Demand to Capacity Ratio (About Y Axis) _rymin _ 0.57
Mr‘y‘fixity
Demand to Capacity Ratio (About Z Axis) M; 2 min —071
Mr‘z‘fixity
3 Mr.z.min Mr.y.min . . . .
Checkyjin Reinf == if| —— < 1.0 A ——— < 1.0, "Abutment Min. Reinf. OK", "Abutment Min. Reinf. No Good"
Mr‘z‘fixity Mr.y.ﬁxity

|CheckMin‘Reinf = "Abutment Min. Reinf. OK"

Integral Abutment Structural Design.xmcd Printed: 2/28/2014 2:59 PM 11 of 11




Project:  Prrrs free o

Job No. ¢

o

Sheet:

fem: Boes e

Designer: fp; Yy

Date:

Checker:

Date:

Cirid:

AR D

/0,9 A4~

moensecs

§
i

S ]

-




NATIONAL

Job No. m]' L Sheet: 2 of

A

Designer:

Date: /4714

{hecker: Date:

Grid: /107

Ei

“ Ao
> | T
AN H

§ S Vf:f«ﬂc /54,/ P pa

4

ok




. \
Designer: 3,

Job MNo. ﬁl;f‘ Vs

5 of 9

Sheet: O

Date: }//,;{9 i

Checker:

Date:
Grid: /107

U

Ca

- Cj« & L? 5/9 P

O ) 4 ,

i/ ,Z ,;\ F gﬁg
A

Uy = o 19as5¢

L%
v

o) NN W




TONAL

Job No. 44762 Sheet: 4~ of

)u)“m J &, WV Date; / ’5,1;4

Checker: Date:

Grid: /107

P @y '\‘}'\
- A
- [S— .

SN2 J68 b

: h “ :gu }/)/J o ) u ~ B
9,4 { for = e Ho

CF Lnk, 2. @ saen




Job No.

o Pl .
Sheet: o~ of J

Designer:

Date:

Checker:

Date:

Grid: /107

Wiy

P

Qe

JU—"1




Job No. ‘%T//“,

3;3'({&@(1:

ftenm:

| T o
Designer: ). @gaa?

Checker:

"\/xi}f’

- /;3 pus i ens

Z}L\/ = (zﬂ,z, o

A\/}; = Cywz“

[’M Bn gt %

e 3

X

e

4 _z"—‘ i & . R ~ \Y &

- 7%2};/” Los/éo :\ e Jaj- 4}040{,‘1
i

[




W

Job No. 4/ 762000 Sheet: Z- of

Project:

et - /
Designer: J, & a0 Date: f /f/i

ﬁ&)IHI l, yir et

Checker: Date:

Grid: /107

(o Wesraw  Awp  FE

g’j AAn v

5 8.4.3)

— e Ypours

Vv& =4 /,25”(;2,@,4&;:@;? 150,87, 25

4 or, Flowy

° JWVTEAF Ak,

Rorty 097 wegEy bl [orss

Ao ) Lean FY

=¥ T Lopd TYER

BV = cho s 200 0 5) (007 ) (4040, 7 0.6 (23 o = 2eo0r

‘Lﬁsf;}gmg swuy SAEE

o WTEESME SvEat DRy L




b IE v L
Job No. 41767 .0 Sheet: 3 of \f

Designer: AN Dy 47 Date: /e ’/} f

Checker: Date:

Grid: /107

$D-S1.00)

{ S

Nogbebt. Foless

Zod.8 ey 7




Z 40 | L133HS NOILO3S B NVId 2 % | LN3NL1NGY

SY3AW "0 :A8 @INOIHI aNn1o r A8 03NDIS3Q
NYOYOW 'S :Ag NMVYQ ONNT0 °P 3y30v31 103rodd | 1VNOLYNIIININITAL

vl0z/€/¢ 31va 101d UBP'14+NqP-1PA090L98Z INYN I3

(£2)1-220 449 Y3 :u3awnN 103royd

A1314SL1Id  =3wvN 103roud

*SAILIAVD 37Id ONITTId OL HOldd HOV3 SdiX € 0L a3Xavr 38 AVA SNOGN3L

"SNOGN3L 3HL ONISS3YLS ATIN4 0L YOMd 037714 38 1IVHS S3ILIAVD 37d ¢
‘4VYMLNO SS3¥90dd ANV
ININLNEY 3HL 40 Y¥3IN3D 3HL dV3N NI938 TIVHS 3ON3N03S ONISS3YLS NOAN3L ¢

‘ISH 005‘BZ = (SNOGN3L) ALIJILSYI3 40 SNINAON LNIYVddV-
*SS37 YO HONI %/, 38 TIVHS 13S HOHONV-
*SdiM 2k = NOON3L Y3d 30404 ONIMIVP-
"SANVYLS 3dIM-L
NOILVXV13d MO £02 W OLHSVV ‘Y4ILINVIO HONI 9°0 39 TIVHS SNOON3L-
*SMOT104 SV 39V S3NTVA NOIS3A
ONINOISN3L-1S0d “10N0 d3d NOAN3L ONINOISNIL-1S0d 37ONIS V 38 TIVHS 3¥3HL "¢

"SNVYLA

A8 (03¥Vd3dd 13S NVd LN3W3DVTd3Y 300148 TVNIOIMO 3HL HLIM FONVAY0IIV
NI 38 TIVHS NI3Y3H NMOHS LON STIVL3Q ONV ‘S3LON 1J3r0dd ‘LNIW3DHOINIFY
733LS QW ‘AYL3IN03I 1TV "ATINO N9ISIA ININOISNIL-1S0d ISYIASNVYL
A3ANOD Ol Q3AN3LNI 34V NI343H NMOHS STIV130 "NOIS3A ONINOISNIL-1S0d
3JHL AJITVNO OL Q3QIA0Yd SI ANV NOILONYLSNOD LIN3IWLNGY LSVI3dd
S,dOLOVYINOD FHL 40 ONIONVLSY3ANN NV SI NI3Y3H NMOHS AY13N03O

Q30N3INI

W0- =474 3T0S
VOIdAL INJNLNGY

(dAl)
] =373 1331<

37d 133LS

7 ‘

W6

ALIAVD 371d

(dAl)

o 1INANOD 1d
ONIYV3g

| JIINOLSYT3

avs WV3g LX3N

HOV0YdddV

IN3NLABY D

0=/ =48 37v0S

NV1d - ¢« INJNLNGY
0-b
Zhi-10 , -5
] , 8 , 55l
-8 -8 b8 8 A
012
‘o
Co TIVMONIM < bw TIVMONIN
: ah R 4R N / 4R e
5 ) ., NP, 7 )
0 7
dAl) 2 INIWLNGY / SNOGN3L Ld
TIAVD 311d Sov3 INOWg
0-1 =% 30S
NV1d -1« LINJNLNGY
(dAL) | IN3WLNEY SNOONAL 1d
ALIAYD 3Td 3074 Eo&/
for L b1 A
ey 3 [/ ah [ N ah \ D “
N N N N Y e
°0
e TVNONIN < Ze TIVMONIM

W0-

W0-.2

AR

e

w8

w-8

W9eS-.81

8-

W/18-.21

W/ r-.£2

W&/\L-.02

W0-ibt




Z 40 2 133HS
ANNT0 °F *A8 @3NO3HI
NVIYOW 'S :AG NMVYQ
pl0Z/€/€ :31va 107d

NIINOd "L

STVL3a TTIVMONIM

A8 (03NOIS30

@ANNT0 °F 2¥30av3T 103r0dd “TVNOLVNEZUNINITAL
Ubp49p+NQD-PgO90998Z *IAVN 314

(€2)-220 449 Y3 :y3snnN 103royd

f3NVN 103rodd

a1314SL1Id

“13S NVId TTVNIOIMO 3HL HLIM LIN3LSISNOD

389 TIVHS NMOHS LON SNOILVA3T3 ONV SNOISN3NIQ *

<

"13S NVd VNIOIMO 3HL NI 037IvL130
AININIOYO0INIZY 40 30V7d NI d3SN 38 TIVHS NMOHS

IN3IW3OHOANIZY 133LS AN TIVMONIM LSVI3¥d *

™

“YYIINIS ¥O 90-ISILI ONILSVD YOHONY

OVAIMAQ 38 T1VHS 30IA30 YOHONY ONINOISNIL-1S0d *

N

“UVUIWNIS 38 TIVHS SY3HLO ‘NMOHS IMM °I

37v3S 0l 10N

*S31ON

TIVL30 JOVHOHONV NOONJL ISYIASNVHL

1N0Y9 MNIYHS-NON HLIm
37714 38 0L 1N0X2078

NOGON3L
ISYIASNVYL

1Nox2018
YOHONY 1d

NIN
470 .2

331A30
YOHONY 1d

LININLNGY B SONIM
HONOYHL 1INANOD Ld

(¢ 310N 339)
30I1A30 YOHONV Ld

-1 =u% F3V0S
VOIdAL IMM V-V NOILO3S

W6 | 6
Il
1
i
LN3WLNEY i
1Sv034d I
T
SYvE S«
R [IeH s
¢ i ¢
= >
3 11 A 3
(<] - (]
© @i [l 5]
=z S3IL Su =z
z [T a] z
T
W2 Wk WAz W= 1sia
W48- \7/8-,01 7/8-,01 A8l 1510
b TIVMONIM | € TTVMONIM | 2 TIVMONIM | | TIVMONIM

SNOISNINWIQ TTVMONIM

W0-.1 =04 F3V0S
NOILVATT3 IMM

_.Y<

XVW.6 @ SYVE S#-9

Ly

(ALIYVID 404 NMOHS LON 7331S ONIJHOANIZY)

W0-/1 =4 33V0S
NVId IMM

1sia

v Yel-12

949 a/

W9

INIOP
NQOILINYLSNOD

LIN3IWLNEY
1SVJ34d

Wl 1S10

e 1SIa
130
43XV .2l @ Suva G
“Iol-2 %9
J— o
.
=R .
(2 310N) (dAD)
30130 YOHONV 1d _
| o ~
sl
| @ by
BEE [
) |4
I = |* 8=
; b
E
__ __ h = Cle &l
- — o =2 oo
T ¢ | BB 3
| | oo
EECE ] 2R
! , (dAD) 5H
_ 102 ==
m
] W N
E—
(dAD .0-b LNIWLNGY
1Sv039d 40 doL
SSINMOHL |1V M
NO Q3YIINID | “46-E =
|




