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~the verification that they were used in the LARSA model as
1that will ultimately effect the strand losses and moment outputs |-
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PASSIVE PRESSURE (EH+LS) WAS LOADED AGAINST THE ABUTMENT

WINGWALLS. THESE FORCES CAN BE OUTPUT FROM THE LARSA MODEL
AND INCLUDED IN THE CALCULATION REPORT.

It appears as if the passive earth pressures and the live load
surcharge were not used in the LARSA model. | see where
they are calculated on page 86-90 but those values are not
mentioned anywhere else in the calculations except for the
shear interface. Could the designer please verify and support

w1

used in the rest of the design.
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Provide calculations for the construction condition. Live
Load Surcharge, Crane Load + Superstructure Element
load backfilled to the bridge seat elevatio
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CALCULATIONS WILL BE PROVIDED.
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Text Box
PASSIVE PRESSURE (EH+LS) WAS LOADED AGAINST THE ABUTMENT AND AT-REST PRESSURE (EH + LS) WAS LOADED AGAINST THE WINGWALLS.  THESE FORCES CAN BE OUTPUT FROM THE LARSA MODEL AND INCLUDED IN THE CALCULATION REPORT.
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CALCULATIONS WILL BE PROVIDED.
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2. Post-Processing Calculations
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PROJECT: Pittsfield JOB NO: 411762.00
I 2 I ; LIN |NTERNAT|ONAI_ TASK: Ir;tei];ZlAbument Structural Design

naineer | nner ientist DESIGN:  Josh Olund DATE: 1/6/2014
engineers | planners | scientists CHECK: DATE.

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 tapue = 3.5ft
Thickness of Return Wingwalls twing = 1.51t
Skew of Bridge 0 := 20deg

Abutment geometry from geometry MathCAD sheets and CAD.
Spite == 8.33333ft

- -

I '
i 1 I i :
S8 R
! | i i i i |
b 47 ki
i ’ '
e, ]
- s
: 1 N i
I |
0 1 2 3 4 5 6 7
| I | |
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

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

abutments




T-Y-LININTERNATIONA

Geometry, cont:

Length of Abutment Labut tot = ZLabut = 44.00 ft
' 1.75ft
Length of Wings (from center of abutment) Lying1 = 7.229ft + ————— =9.091t
’ cos(20deg)
1.75ft
Lying2 = 7.729ft + ———— =9.591t
cos(20deg)
Maximum Height of Abutment Baputmax = max(habut) =12.08ft
Number of Girders Ny, = 8
Approach Slab Seat Dimensions ASgearn = 1.25ft

ASgeq w = Lt

Height of Construction Jt. above Bottom of Abut heonst jt == 8.41t
Length OfBrIdge Lbridge = 78ft
Material Properties:
Unit Weight of Concrete e = 150pct
Unit Weight of Backfill N = 140pcf Project Plans
Backfill Friction Angle op == 34deg VTrans SDM

Thermal Movement Ahermal := SOF 80 degrees between setting
/ temp and max temp, per VTrans

AASHTO 3.12.2.3
T.max =100 deg F

Passive Pressure Coefficient

Rankine K, equation: K

At-Rest Pressure Coefficient Ko :

T.min=-10deg F dexp =

Int. Abut. Design Guide.

1 _
E(Lbridge)'(0.0000065~F DAm.  =024in
1 + sin
& =3.54 Use Rankine with 1.0
1 - sin(dy) Load Factor

1 —sin(¢g) =044  [AASHTO3.11.5.2-1]

FORCES ARE NOT BEING CHECKED HERE.

THIS SECTION REFERS TO OVERALL MOVEMENT AT A JOINT UNDER

PROCEDURE B. WHAT'S NOTED HEREIN IS THE MAXIMUM SINGLE DIRECTION
THERMAL CHANGE WHICH WOULD BE USED FOR DISPLACEMENT BASED PILE
FORCES. THIS LINE CAN BE REMOVED FROM THE CALCULATIONS SINCE PILE

Integral Abutment Structural Design.xmcd Printed: 1/22/2014 10:22 AM 2 of 11



jolund
Callout
THIS SECTION REFERS TO OVERALL MOVEMENT AT A JOINT UNDER PROCEDURE B.  WHAT'S NOTED HEREIN IS THE MAXIMUM SINGLE DIRECTION THERMAL CHANGE WHICH WOULD BE USED FOR DISPLACEMENT BASED PILE FORCES.  THIS LINE CAN BE REMOVED FROM THE CALCULATIONS SINCE PILE FORCES ARE NOT BEING CHECKED HERE.
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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
Integral Abutment Structural Design.xmcd Printed: 1/22/2014 10:22 AM 3 of 11
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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
Liatioz = (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 | 2912 | 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: 1/22/2014 10:22 AM 4 of 11
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EH: At Rest Pressure (on Wing):

habut ;
Distributed Linear Load of At Rest Lat. Earth Pressure WEH wing.1 = Ko“{s‘habuto‘To = 0.350-&

m

h,
dbut7

kip
WEH‘wingQ = Ko’ﬁ{s’habut7‘T = 0.375-¥

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.

Integral Abutment Structural Design.xmcd Printed: 1/22/2014 10:22 AM 5 of 11
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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 = 8:0217in" = 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)

dgy = 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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T-Y-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) 1. =

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= hyesign-tapu = 4384.80-in”
3

Besign -t
Ly = e O 3082626.14-in”
‘ 12
3
N gesign®tab
gy im —E N 644565.60-in"
‘ 12
1
Sgy = —— = 76295.52:in”
hdesign +2
Loz 3
Sp. = —2— = 30693.60-in
Labue +

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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T-Y-LININTERNATIONA

Design Moments

Effective Stress in Post-Tensioning Steel at Section under
Consideration, After all Losses (From LARSA)

Distance from Compression Fiber to neutral axis
assuming Rectangular-section behavior
(AASHTO 5.7.3.1.2-4) (About Y axis)

Distance from Compression Fiber to neutral axis
assuming Rectangular-section behavior
(AASHTO 5.7.3.1.2-4) (About Z axis)

Number of Support Hinges Crossed by the Tendon between
Anchorages or Discretely Bonded Points

Effective Tendon Length (AASHTO 5.7.3.1.2-2)

Stress in PT at centroid at ultimate moment
(AASHTO 5.7.3.1.2-1) (Y axis)

Stress in PT at centroid at ultimate moment
(AASHTO 5.7.3.1.2-1) (Z axis)

33.9kip-8
fro = P2 = 156.22-ksi
ps
A of, + A, F
¢yi= ————22 = 347:in
0'85f'c' Bl'tabut
Ayof,, + Ay, F
= 2 Y 5)1in
0'85f'c' Bl'hdesign
N;:=0
2L,
= 44 00ft
2 + N

d y
= [si | = 23383 ksi

d z . .
l— -ks1,fpy =201.03-ksi
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T-Y-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 = Apsfs.z| 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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T-Y-LININTERNATIONA

Ultimate Moment Check

Load Factor for Prestressing vp = 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
(AASHT0O 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
(AASHT0O 5.7.4.5-3) M;yjoint  Mizjoint

Checky u 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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T-Y-LININTERNATIONA

Minimum Reinforcement Check (5.7.3.3.2)

Average Stress in Extreme Tension Fiber due to Post Tensioning, (121 = .006) + (=016 + .001) Ksi = 0.05-Ksi
After all Losses (Moment about Y Axis) (From LARSA) cpe.y = ) .
Average Stress in Extreme Tension Fiber due to Post Tensioning, (121 = .006) + (.144 —.007) Ksi = 0.13-Ksi
After all Losses (Moment about ZAxis) (From LARSA) cpe.z 2 M
Flexural Cracking Variabliity Factor N = 1.6
Prestress Variability Factor Yo = 1.0
Ratio of Min Yield to Ult. Tensile Strength ~N3:= 1.0
Cracking Moment (About Y Axis) Mery = Y3 (V18 + Vo fepey) Sey = ST77.16-kip-ft
Cracking Moment (About Z Axis) Mers = Y3 (V18 + Vo fepers) Sg., = 2518.54-kip-ft
Factored Ultimate Moment (About Y Axis) My u fixity = 791.00-kip-ft
Factored Ultimate Moment (About Z Axis) M, u fixity = 959.00-kip-ft
Required Minimum Flexural Resistance (About Y Axis) |Mr‘y‘min = min(Mcr.y’ 1~33'My.u.ﬁxity) = 1052_03.kjp.ﬂ|
Required Minimum Flexural Resistance (About Z Axis) |Mr‘z‘min = min(Mcr.Z, 1.33-Mz.u.ﬁxity) = 1275.47«kip-ft|
. . , Mr.y.min

Demand to Capacity Ratio (About Y Axis) — =057

Mr‘y‘fixity
Demand to Capacity Ratio (About Z Axis) M; 2 min —071

Mr‘z‘fixity

. Mr.z.min Mr.y.min . . "o . . "
Checkygin 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"
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