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Abutment Footings Under Ends Of Bridge

Non-Factored Gravity Loadings Applied To Bearing Abutment Footings

Note: Bearing Abutments Are Identical On East And West Ends Of Bridge

Non-Factored Gravity Dead Weight Of Applied To Soil Under Bearing Abutment Footings

ID .= "Non-Factored Gravity Dead Weight Applied To Soil Under Bearing Abutment Footings"
Note: "Impact Factor" Not Required To Be Applied To Foundation Loadings

Weight Of Bearing Abutment Walls, Including Extensions And Footings

WBridge
MAbutModules = ————— MAbutModules = 5
Modulepmono
WeightstdBlocks := WgtB1kstd Nstd MAbutModules WeightstdBlocks = 0.00kip
M - ‘terg M -7 N =0
BrgModules : Modulemono BrgModules Returns:

WeightmonoBlocks := WgtBlkMono (MAbutModules - NReturns): (NMono— 1) -
+ WgtgikMono (MBrgModules - NReturns): 1

weightMonoBlocks =43.36 klp

WeightFooting = Yconc Areaprg-Herg WeightFooting = 24.61kip

Weight Of Bridge Deck

BridgeDeck

Weightgridgebeck = 5

weightBridgeDeck = 43.88kip

Weight Of (Future) Wearing Surface

Weight . __ WearSurface
WearSurface - 2 Weightwearsurface = 5.43kip
Weight Of Guardrails
] Guardrails . .
Weightguardrails = f Weightguardrails = 4.50kip
Weight Of Water Line
] WaterLine . .
WeightwaterLine := T WeightwaterLine = 1.13kip
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N
. 2. a8

N
. 2. a8

ID = "Non-Factored Gravity Dead Weight Applied To Soil Under Bearing Abutment Footings"

Note: Footing Centered Under Abutment Wall

W -w
Toe = NQTBIK Toe = 2.50ft
HToe := Embedaput — HBrg HToe = 7.54ft
WeightToeSoil = YFrontFill Toe-HToe  LBrg Weightroesoil = 44.54Kkip
Werg —WB1k
Heel := PQT Heel = 2.50ft
HHeel := HeightprgAbut — HBrg HHeel = 9.88ft

WeightHeelSoil = YBackFill Heel-Hyeel-LBrg WeightHeelSoil = 51.84kip

LBrg—WBridge
2

ExtensiongachEnd =

ExtensiongacheEnd = 2.50ft

YExtn = Max (YFr‘ontFill’ ’YBackFill) Yextn = 135.00pcf

Heightextn := max(HToe . HHeel) —HBrg — HB1kMono Heightgxtn =7.37ft

Weightextensions := 2 - YExtn WBrg- Extensiongachend  Heightgxtn

Weightextensions = 37.34kip

Weightgoil := WeightTtoeSoil + WeightHeelSoil + WeightExtensions

Weightsgoeil = 133.72kip

SoilDepthpreExisting := Min(HToe . HHeel) SoilDepthpreExisting = 7.54ft

SoilWeightpreExisting = YBackFill S0ilDepthpreExisting WBrg- LBrg

so:i.lWEigh'tPreExj_stj_ng =118.78kip
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Working Dead Weight Of Bridge Structure System Bearing On Soil Under Each Abutment

DeadWeightykg := (WeightstdBlocks + WeightmonoBlocks + WeightFooting) -
+ WeightpridgeDeck + Weightwearsurface + Weightguardrails --
+ WeightwaterLine + Weightsoil

DeadWeightwkg = 256.63kip

DeadWeightIncreaseykg := DeadWeightykg — SoilWeightpreExisting

DeadWeightIncreasewkg = 137.84kip

Non-Factored Gravity Live Load Applied To Soil Under Bearing Abutment Footings

ID .= "Non-Factored Gravity Live Load Applied To Soil Under Bearing Abutment Footings"
Note: "Impact Factor" Not Required To Be Applied To Foundation Loadings
LBridge

LaneLive = qdLane WLane- p

LaneLjve = 14.40kip

[Span + (Span— Spcgran) |
Span

Tandempjye := QTan- Tandempjye = 47.65kip

Span + (Span — SpcgTrkMin)
Span

Span-2- SPCQTrkMinj

}rQTrKSteer‘( Span

Truckpjye = QTrk'|:

Truckpjve = 56.19kip

LiveLoadykg := LaneLjye + max(Tandem jye . TruckLive)

LiveLoadwkg = 70.59kip
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Compute Actual Contact Footing Soil Bearing Pressure

Total Dead Weight Plus Live Load Applied To Soil Under Bearing Abutment Footins

TotallLoadykg := DeadWeightykg + LiveLoadykg TotallLoadwkg = 327.21kip

Totalloadwkg

qsoilBrgWkg =
gitka WBrg-LBrg

qSsoilBrgWkg = 2.49ksf

Compute Increase In Contact Footing Soil Bearing Pressure

TotalLoadIncreaseykg := TotalLoadykg — SoilWeightpreExisting

TotalLoadIncreaseykg = 208.43kip

Confirm Soil Bearing Pressure Within Limits Set By Geotech Engineer

Bearing Pressure Increase

TotallLoadIncreaseykg
qsoilBrgIncreaseWkg == qsoilBrgIncreaseWkg = 1.59ksf
Ar‘eaBrg
RatiOChk(qsOilBrgIncreaseWKg, Br‘gst_l) = ("Ratio =" 0.88 "Thus Is" “OK" )

Apply VERY Conservative "Composite" Load Factor To Working Load Moments And Shears
To Establish Factored Load Moments And Shears
In Footing Units And In Extension Units

Ycomposite =30
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. A . A

Confirm Standard Mono Block Reinforcement Adequate For Footing Units

dNet == dSoilBrgWkg — min (YFrontFill' HToe . YBackFill: HHeel) —Yconc HBrg
Net = 1287.43psf

WBrg—WB1k
2

Cant = Cant = 2.50ft

Cant2

2

MwkgFtgUnit := dNet WB1k- MwkgFtgunit = 10.06kip- ft

MultFtgunit = Ycomposite MWkgFtgUnit MultFtgunit = 30.17kip- ft

NBarsTop = 4 SizeBarsTop =5

AsTop := NBarsTop- RebarA(SizeBapsTop) AsTop=1.24 in2
NBarsBot = 4 SizeparsBot = 5

AsBot = NBarsBot-RebarA(SizeparsBot) AsBot = 1.24in?
d := CAd(HB1kMono . Coverglk . SizeparsBot. SiZeHoops . NLyrs) d=11.31in
d' := CAd' (Coverpik . SizeparsTop. SiZeHoops . NLyrs) d' =3.69in
a = CAa(AsBot » FyRebar  F'cBlk, WB1k) a=0.97in
MFtgu = CAMu(¢Cf, FyRebar . AsBot. d. a, AsTop., d') MFtgu = 60.41kip- ft

RatioChk(My1tFtgunit. MFtgu) = ( "Ratio =" 0.50 "Thus Is" "OK")

Confirm Footing Unit Not Overstressed In Shear

WBrg—WB1k )
VUltFtgunit = YComposite dNet WB1k- — 5 VUltFtgunit = 24.14Kkip
F'e . .
VFtgu := ¢cv-WB1k 0.06- o1 ksi-d VFtgu = 44.89kip
si
RatioChk(Vy1itFtgunit. VFtgu) = ( "Ratio =" 0.54 "Thus Is" "OK")
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Confirm Standard Mono Block Reinforcement Adequate
For Abutment Extension At Each End Of Bearing Abutment

dNet == dSoilBrgWkg — min (YFrontFill' HToe . YBackFill: HHeel) —Yconc: (HBrg + HB1kMono)
Net = 1099.93psf

Cant := ExtensiongachEnd Cant = 2.50ft

Factored Load Moment Demand

Cant2

MwkgExtnunit := dNet WB1k- MwkgExtnunit = 8.59kip- ft

Apply Conservative "Composite" Load Factor To Working Load Moment And Shear
My1tExtnUnit == YComposite MwWkgExtnuUnit MultExtnunit = 25.78kip- ft

Moment Resistance Provided By Standard Mono Block Reinforcement

NBarsTop = 4 SizeBarsTop =5

AsTop := NBarsTop- RebarA(SizeBapsTop) AsTop=1.24 in2
NBarsBot = 4 SizeparsBot =5

AsBot = NBarsBot-RebarA(Sizegarsgot) AsBot = 1.24in°
d := CAd(HB1kMono . Coverglk . SizeparsBot. SiZeHoops . NLyrs) d=11.31in
d' := CAd' (Coverpik . SizeparsTop. SiZeHoops . NLyrs) d' =3.69in
a = CAa(AsBot » FyRebar  F'cBlk, WB1k) a=0.97in
MFtgu = CAMu(¢Cf, FyRebar . AsBot. d. a, AsTop., d') MFtgu = 60.41kip- ft

RatioChk(My1tExtnunit. MFtgu) = ( "Ratio =" 0.43 "Thus Is" "OK")

Confirm Footing Unit Not Overstressed In Shear

Factored Load Shear Demand

WBrg - WB1k .
VU1ltExtnUnit = Ycomposite ANet WB1k- B — VUultExtnUnit = 20.62kip
F'c
VFtgu := ¢cv-WB1k 0.06- Kol ksi-d VFtgu = 44.89kip
RatioChk(Vy1ltExtnunit. VFtgu) = ( "Ratio =" 0.46 "Thus Is" "OK")
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