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Project Overview 
 

A lifting and handling analysis was performed for the precast components on bridges 15 &16 of route 73 

(Rural Major Collector) in Rochester, VT. The contract drawings called for the use of precast prestressed 

NEXT beams, precast abutments (divided into two pieces for fabrication), precast wing walls, and precast 

approach slabs. This design is in accordance with the current versions of the AASHTO LRFD Bridge 

Design Specifications, 6th Ed. (2012) and the VTrans Structures Design Manual (2010).  

 

The components have already been designed for the in-place condition by the EOR, and were therefore 

only evaluated for lifting and handling. Lifting of the beams is accomplished by means of four 4-strand 

lifting loops consisting of three 0.6” dia. 270ksi strands each, placed as detailed in the approved shop 

drawings. Precast curtain walls will be cast on each of the beams as a secondary castings, as well as 

precast parapets/curbs will be cast onto each of the exterior beams as tertiary castings. Additionally, one 

of the exterior beams on bridge 15 will have a top-flange extension cast along one end. Due to the weight 

and of these beams along with geometric constraints the lifting loops shall be cast within the stems of the 

NEXT beams as detailed in the shop drawings. Finally, a spreader frame should be used so as to provide 

a vertical pick. Similar to the NEXT beams, each portion of the precast abutments shall be lifted by means 

of two 4-strand lifting loops consisting of four 0.6” dia. 270ksi strands each.  

 

The precast wing walls and approach slabs should be lifted by the Dayton Superior inserts provided. The 

four Swift Lift anchors embedded within the front-face of the wing walls should be used to support the 

members during stripping. The two anchors embedded within the top-face (vertical) of the wing walls 

should be used to support the members during erection. The Swift Lift anchors embedded within the top-

face of the approach slabs should be used to support the members during both stripping and erection.  

 

The angle of the lifting cables to the horizontal shall be a minimum of 60 degrees unless otherwise noted 

on the shop drawings, and spreader beams should be used to insure that all lifting devices are equally 

engaged. If not otherwise stated on the shop drawings, these members should be stored and shipping on 

hardwood dunnage placed directly beneath the lifting inserts/loops. Impact factors of ±25% and ±50% 

were assumed for handling and hauling, respectively. 
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Lifting & Handling Calculations
Project: Town of Rochester County of Windsor VT RTE 73 (Rural Major Collector) BR 15 &16

Description:        Bridge 15: Wing Walls, Abutments, Approach Slabs      Location:      Rochester, VT

Client: J.P.Carrara & Sons

By: R. Slade, E.I. Chk: R. Eriksson, P.E. Date: 2014-03-19

Specifications: AASHTO LRFD Bridge Design Specifications, 6th Ed (2012)
VTrans Structures Design Manual, 5th ed. (2010)
PCI Design Handbook 7th Ed - Precast And Prestressed Concrete (2010)

1. Design Parameters

1.1 Materials: Concrete fc 5.0 ksi fci 3.5ksi γc 0.150 kcf

Strand fpu 270ksi d0.6 0.6in A0.6 0.217in
2



1.2 Loads: Lifting IMpick 25%

Shipping IMship 50%

Safety Fact. FS 4

1.3 Geometry: Abutment thabt 4ft dvoid 3ft 4in( ) bvoid 2ft 6in( ) Novoids 6
(total)

 Abutment 1

Side 1

Side 1

habt.min.1.1 7ft 0.625in( )

Ltop.1.1 3ft 2.325in( ) Labt.1.1 20ft 9in( )

Side 2 habt.min.1.2 7ft 1.375in( )

Ltop.1.2 2ft 9.25in( ) Labt.1.2 23ft 3in( )

 Abutment 2

habt.min.2.1 7ft 2.69in( )

Ltop.2.1 2ft 8.75in( ) Labt.2.1 19ft 6in( )

Side 2 habt.min.2.2 7ft 5.44in( )

Ltop.2.2 3ft 3.25in( ) Labt.2.2 21ft 0in( )

Wingwalls thww 1ft 6in( )

WW 1 hww.1 habt.max.1.2 10.23 ft Lww.1 8ft 8 ft

WW 2 hww.2 habt.max.1.1 10.69 ft Lww.2 8ft 7.5in( ) 7ft 6in( )[ ] 0.5 8.06 ft

WW 3 hww.3 habt.max.2.2 10.65 ft Lww.3 8ft 2.3in( ) 7ft 11.75in( )[ ] 0.5 8.09 ft

WW 4 hww.4 habt.max.2.1 10.85 ft Lww.4 8ft 8 ft

Approach
Slabs

θskew 8deg thslab 1ft 3in

Typical Slabs bslab 10ft 2in Lslab 15ft 0in

Curved Slab Acurv 118.955ft
2



habt.max.2.2 10ft 7.81in( )

habt.max.2.1 10ft 10.19in( )

habt.max.1.2 10ft 2.75in( )

habt.max.1.1 10ft 8.25in( )
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Figure 1. Abutment Plans
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Figure 2. Approach Slab Plans
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2. Weights
2.1 Abutments

Voids Vvoids bvoid
2

dvoid
Novoids

2









 62.5 ft
3



 Abutment 1

Side 1 Vabt.1.1 thabt habt.max.1.1 Ltop.1.1  habt.min.1.1 Labt.1.1 Ltop.1.1    631.77 ft
3



Pabt.1.1 Vabt.1.1 Vvoids  γc 85.39 kip

Side 2 Vabt.1.2 thabt habt.max.1.2 Ltop.1.2  habt.min.1.2 Labt.1.2 Ltop.1.2    696.18 ft
3



Pabt.1.2 Vabt.1.2 Vvoids  γc 95.05 kip

 Abutment 2

Side 1 Vabt.2.1 thabt habt.max.2.1 Ltop.2.1  habt.min.2.1 Labt.2.1 Ltop.2.1    603.06 ft
3



Pabt.2.1 Vabt.2.1 Vvoids  γc 81.08 kip

Side 2 Vabt.2.2 thabt habt.max.2.2 Ltop.2.2  habt.min.2.2 Labt.2.2 Ltop.2.2    667.91 ft
3



Pabt.2.2 Vabt.2.2 Vvoids  γc 90.81 kip

Design Load Pabt.max max Pabt.1.1 Pabt.1.2 Pabt.2.1 Pabt.2.2  95.05 kip

2.2 Wingwalls
WW 1 VWW.1 hww.1 Lww.1  thww 122.75 ft

3


PWW.1 VWW.1 γc 18.4 kip

WW 2 VWW.2 hww.2 Lww.2  thww 129.252 ft
3



PWW.2 VWW.2 γc 19.4 kip

WW 3 VWW.3 hww.3 Lww.3  thww 129.175 ft
3



PWW.3 VWW.3 γc 19.4 kip

WW 4 VWW.4 hww.4 Lww.4  thww 130.19 ft
3



PWW.4 VWW.4 γc 19.5 kip

Design Load PWW.max max PWW.1 PWW.2 PWW.3 PWW.4  19.53 kip

2.3 Approach Slabs
Typical Slabs Vslab bslab Lslab  thslab 190.63 ft

3


Pslab Vslab γc 28.6 kip

Curved Slab Vcurv Acurv thslab 148.69 ft
3



Pcurv Vcurv γc 22.3 kip
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3. Lifting
3.1 Abutment Design

3.1.1 Lifter Design

Noloops 4 (use two pairs of lifting loops at each lifting location)

ϕpick 60deg (minimum pick angel between loops in a pair)

Lifting Load Plift

Pabt.max 1 IMpick 

Noloops sin ϕpick 
34.3 kip

dembed 48in

ψembed min
dembed

36in
1









1.00

Loop Capacity PLeg ψembed

0.8 fpu A0.6

FS
 11.7 kip (capacity of each leg)

PLoop 2 PLeg 0.6( ) 14.1kip (0.6 to account for shear)

try Nostrands 3  strands per loop:

PLoop PLoop Nostrands 42.2 kip > Plift 34.3 kip OK

 Abutment 1

Side 1 xa

Labt.1.1

2
10.375 ft Va thabt Labt.1.1 habt.min.1.1  585.3 ft

3


xb

Ltop.1.1

2
1.597 ft Vb thabt Ltop.1.1 habt.max.1.1 habt.min.1.1   46.4 ft

3


xvoids 4.5ft( ) 7ft 11.5 ft Vvoids 62.5 ft
3



CG
Va xa  Vb xb  Vvoids xvoids 

Va Vb Vvoids
9.54 ft (from outside edge)

xedge1 CG
15ft

2







 24.4 in xedge2 Labt.1.1 CG
15ft

2






 44.6 in

Side 2 xa

Labt.1.2

2
11.625 ft Va thabt Labt.1.2 habt.min.1.2  661.7 ft

3


xb

Ltop.1.2

2
1.385 ft Vb thabt Ltop.1.2 habt.max.1.2 habt.min.1.2   34.5 ft

3


xvoids 4.5ft( ) 7ft 11.5 ft Vvoids 62.5 ft
3



CG
Va xa  Vb xb  Vvoids xvoids 

Va Vb Vvoids
11.08 ft (from outside edge)

xedge1 CG
15ft

2







 43 in xedge2 Labt.1.2 CG
15ft

2






 56 in

3.1.2 Lifter Placement
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 Abutment 2
Side 1 xa

Labt.2.1

2
9.75 ft Va thabt Labt.2.1 habt.min.2.1  563.5 ft

3


xb

Ltop.2.1

2
1.365 ft Vb thabt Ltop.2.1 habt.max.2.1 habt.min.2.1   39.6 ft

3


xvoids 2.5ft( ) 7ft 9.5 ft Vvoids 62.5 ft
3



CG
Va xa  Vb xb  Vvoids xvoids 

Va Vb Vvoids
9.17 ft (from outside edge)

xedge1 CG
15ft

2







 20 in xedge2 Labt.2.1 CG
15ft

2






 34 in

Side 2 xa

Labt.2.2

2
10.5 ft Va thabt Labt.2.2 habt.min.2.2  626.1 ft

3


xb

Ltop.2.2

2
1.635 ft Vb thabt Ltop.2.2 habt.max.2.2 habt.min.2.2   41.8 ft

3


xvoids 3.0ft( ) 7ft 10 ft Vvoids 62.5 ft
3



CG
Va xa  Vb xb  Vvoids xvoids 

Va Vb Vvoids
9.94 ft (from outside edge)

xedge1 CG
15ft

2







 29.3 in xedge2 Labt.2.2 CG
15ft

2






 42.7 in

3.2 Wingwall Design

3.2.1 Lifter Placement

WW 1 xedge.1 0.207 Lww.1 19.9 in

yedge.1 0.207 hww.1 25.4 in

WW 2 xedge.2 0.207 Lww.2 20 in

yedge.2 0.207 hww.2 26.5 in

WW 3 xedge.3 0.207 Lww.3 20.1 in

yedge.3 0.207 hww.3 26.5 in

WW 4 xedge.4 0.207 Lww.4 19.9 in

yedge.4 0.207 hww.4 26.9 in

minimum edgedesign min xedge.1 yedge.1 xedge.2 yedge.2 xedge.3 yedge.3 xedge.4 yedge.4  19.9 in
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3.2.2 Lifter Design
 Stripping
Lifting Load Noinserts 4 ϕpick 60deg

Tlift

PWW.max 1 IMpick 

sin ϕpick  Noinserts
7 kip

Use minimum of (4) P-52 Swift Lift Anchor - 4 ton x 9-1/2"

Capacity TSWL 8.0kip

adj
fci

1600psi
1.48

TSWL.eff adj TSWL 11.8 kip > Tlift 7 kip OK

edgemin 17in < edgedesign 19.9 in OK

(Minimum 
Section)Stress Smin

min hww.1 Lww.1 hww.2 Lww.2 hww.3 Lww.3 hww.4 Lww.4  thww
2



6
3 ft

3


overhangdesign max xedge.1 yedge.1 xedge.2 yedge.2 xedge.3 yedge.3 xedge.4 yedge.4  2.25 ft

widthdesign max hww.1 Lww.1 hww.2 Lww.2 hww.3 Lww.3 hww.4 Lww.4  10.8 ft

Mmax widthdesign

overhangdesign
2

2
 thww γc  6.2 kip ft

fmax

Mmax

Smin

1 IMship  21 psi (Maximum  Possible Bending Stress)

fcr
7.5psi

FS

fci

psi
 111 psi > fmax 21 psi OK

 Erection
Lifting Load Noinserts 2 ϕpick 60deg

Tlift

PWW.max 1 IMpick 

sin ϕpick  Noinserts
14.1 kip

Use minimum of (2) P-52 Swift Lift Anchor - 20 Tons x 19-3/4"

Capacity TSWL 16.3kip

adj
fci

4500psi
0.88

TSWL.eff adj TSWL 14.4 kip > Tlift 14.1 kip OK

thmin 14in < thww 18 in OK

edgemin 16in < edgedesign 19.9 in OK
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3.3  Approach Slab Design
3.3.1 Lifter Placement

Typical Slabs xedge 0.207 bslab 25.3 in

yedge.1 0.207 Lslab tan θskew 
bslab

2
 45.8 in

yedge.2 0.207 Lslab tan θskew 
bslab

2
 28.7 in

edgedesign min xedge yedge.1 yedge.2  25.3 in

Curved Slab

Values determined by
AutoCAD geometry. Lifters
placed symmetrically about
the CG of the member, while
maintaining minimum edge
distances for the lifting inserts. 

3.3.1 Lifter Design
 Typical Slabs
Lifting Load Noinserts 4 ϕpick 60deg

Tlift

Pslab 1 IMpick 

sin ϕpick  Noinserts
10.3 kip

Use minimum of (4) P-52 Swift Lift Anchor - 4 ton x 9-1/2"

Capacity TSWL 8.0kip

adj
fci

1600psi
1.48

TSWL.eff adj TSWL 11.8 kip > Tlift 10.3 kip OK

edgemin 17in < edgedesign 25.3 in OK

Stress Smin

min bslab Lslab  thslab
2



6
2.65 ft

3
 (Minimum Section)

overhangdesign max xedge yedge.1 yedge.2  3.82 ft

widthdesign max bslab Lslab  15 ft

Mmax widthdesign

overhangdesign
2

2
 thww γc  24.6 kip ft

fmax

Mmax

Smin

1 IMship  97 psi (Maximum  Possible Bending Stress)

fcr
7.5psi

FS

fci

psi
 111 psi > fmax 97 psi OK

Eriksson Technologies © 2014 ( 11 ) Rochester BR 15 & 16



 Curved Slab
Lifting Load Noinserts 4 ϕpick 60deg

Tlift

Pcurv 1 IMpick 

sin ϕpick  Noinserts
8.0 kip

Use minimum of (4) P-52 Swift Lift Anchor - 4 ton x 9-1/2"

Lifter Capacity TSWL 8.0kip

adj
fci

1600psi
1.48

TSWL.eff adj TSWL 11.8 kip > Tlift 8 kip OK

Stress POTENTIAL YIELD LINES:

(from AutoCAD Geometry)

YL 6ft 9.25in( ) 6.77 ft (Yield Line Length)

Aoverhang 32.9ft
2

 (Overhang Area)

xoverhang 2ft 11in( ) 2.92 ft (Perpendicular Moment Arm to CG of Overhang Area)

Sdesign

YL thslab
2



6
1.76 ft

3
 (Critical Section)

Mmax xoverhang Aoverhang thww γc  21.6 kip ft (Max Moment)

fmax

Mmax

Sdesign

1 IMship  128 psi (Maximum Bending Stress)

fcr
7.5psi

FS

fci

psi
 111 psi ≈ fmax 128 psi OK
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Lifting and Handling Calculations - Bridge 15
Description: Lifting and Handling of NEXT Beams

Project: VT Rt 73 Location: Rochester, VT

Client: J.P. Carrara & Sons, Inc.

By: F. Holz, E.I. Chk: R. Eriksson, P.E. Date: March 19, 2014

Specifications
and
References:

AASHTO LRFD Bridge Design Specifications, 6th ed
VTrans Structures Design Manual, 5th ed, 2010

Materials: Beam γc 0.150 kcf

Loads: Impact during handling IFhandling 25%

NEXT 1
 Beam

Flange length Lflg 7ft 11.25in

Area Abm 1340.75in
2



Length Lbm 67ft 6.375in

Weight Wbm Abm Lbm γc 94.315 kip

Center of gravity cgbm 0.5 Lflg 47.625 in cgbm.z 0.5 Lbm 405.188 in

 Thickened flange at beam ends

Max additional thickness ttf.max 1.8in

Length from start to max Ltf.t 25ft

Length at max Ltf 1ft 9in

Weight (both ends) Wtf 2 0.5 ttf.max Ltf.t ttf.max Ltf  Lflg γc 5.09 kip

Center of gravity cgtf cgbm 47.625 in cgtf.z cgbm.z 405.188 in

 Parapet

Area App 26478in
2



Thickness tpp 10in

Weight Wpp App tpp γc 22.984 kip

Center of gravity cgpp 2in 0.5 10 in 7 in cgpp.z cgbm.z 33.766 ft
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 Curtain wall WeightAndCG Y1 Y2 L c  AreaA 1ft 6in( ) 29.8 in

AreaD 1ft 3in( ) 1 ft 0.5

AreaB1 Y1 1ft 3in( ) 1ft 3in( )  1 ft

AreaB2 Y2 1ft 3in( ) 1ft 3in( )  1 ft

AreaC1 Y1 29.8in  1 ft

AreaC2 Y2 29.8in  1 ft

VA AreaA L

VB 0.5 AreaB1 AreaB2  L c( )

VC 0.5 AreaC1 AreaC2  L

VD AreaD L c( )

cgA 0.5 L

b Y1 1ft 3in( ) 1ft 3in( )

a Y2 1ft 3in( ) 1ft 3in( )

cgB
L c( ) 2a b( )

3 a b( )


b Y1 29.8in

a Y2 29.8in

cgC
L 2a b( )

3 a b( )


cgD 0.5 L c( )

Wcw VA VB VC VD  γc

cgcw
VA cgA VB cgB VC cgC VD cgD

VA VB VC VD


cgA.z 0.5 1ft 6in( )

cgB.z 1ft 6in( ) 0.5 1 ft

cgC.z 6in 0.5 1 ft

cgD.z 1ft 6in( )
1ft

3


cgcw.z
VA cgA.z VB cgB.z VC cgC.z VD cgD.z

VA VB VC VD


output
Wcw

kip

cgcw

in

cgcw.z

in









T



outputreturn
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 Abutment 1

Y1 3ft 6.875in Y2 3ft 7.625in Lflg 95.25 in c 1ft

Output WeightAndCG Y1 Y2 Lflg c 

Weight Wcw1 Output1 kip 7.569 kip

Center of gravity cgcw1 Lflg Output2 in 48.914 in (transverse, measured from the exterior face)

Center of gravity cgcw1.z Output3 in 12.923 in (longitudinal, measured from end of flange)

 Abutment 2

Y1 3ft 11.25in Y2 4ft 1.25in Lflg 95.25 in c 1ft

Output WeightAndCG Y1 Y2 Lflg c 

Weight Wcw2 Output1 kip 8.499 kip

Center of gravity cgcw2 Lflg Output2 in 48.875 in (transverse, measured from the exterior face)

Center of gravity cgcw2.z Output3 in 13.434 in (longitudinal, measured from end of flange)

 Unit summary

Weight of unit Wunit Wbm Wtf Wpp Wcw1 Wcw2 138.457 kip

C.G. of unit
(transverse)

cgunit
Wbm cgbm Wtf cgtf Wpp cgpp Wcw1 cgcw1 Wcw2 cgcw2

Wunit
41.028 in

Distance from centerline of beam cgdiff
Lflg

2
cgunit 6.597 in (towards parapet)

C.G. of unit
(longitudinal)

cgunit.z
Wbm cgbm.z Wtf cgtf.z Wpp cgpp.z Wcw1 cgcw1.z Wcw2 Lbm cgcw2.z 

Wunit
34.002 ft

Distance from midspan of beam cgdiff.z cgunit.z
Lbm

2
 2.839 in (towards abutment 2)

 Lifter load

Lifter cg distance from CL of beam cglift 3in Separation b/w points slift 5ft

Lifter cg distance from midspan of beam cglift.z 0in Separation b/w points slift.z 63ft 6in

Distance between lifting cg and unit cg dist cgdiff cglift 3.597 in (transverse)

Distance between lifting cg and unit cg distz cgdiff.z cglift.z 2.839 in (longitudinal)

Load distribution due to imbalance distr
0.5 slift dist

slift
56 %

Load distribution due to imbalance distrz
0.5 slift.z distz

slift.z
50.4 %

Heaviest load carried by lifter Loadmax.1 Wunit distr distrz 39.053 kip
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NEXT 2
Abutment 1

Y1 3ft 6.25in Y2 3ft 6.875in Lflg 95.25 in c 0ft

Output WeightAndCG Y1 Y2 Lflg c 

Weight Wcw1 Output1 kip 7.692 kip

Center of gravity cgcw1 Lflg Output2 in 47.497 in (transverse, measured from the exterior face)

Center of gravity cgcw1.z Output3 in 13.182 in (longitudinal, measured from end of flange)

Abutment 2

Y1 3ft 9.5in Y2 3ft 11.25in Lflg 95.25 in c 0ft

Output WeightAndCG Y1 Y2 Lflg c 

Weight Wcw2 Output1 kip 8.448 kip

Center of gravity cgcw2 Lflg Output2 in 47.299 in (transverse, measured from the exterior face)

Center of gravity cgcw2.z Output3 in 13.614 in (longitudinal, measured from end of flange)

 Unit summary

Weight of unit Wunit Wbm Wtf Wcw1 Wcw2 115.545 kip

C.G. of unit
(transverse)

cgunit
Wbm cgbm Wtf cgtf Wcw1 cgcw1 Wcw2 cgcw2

Wunit
47.593 in

Distance from centerline of beam cgdiff
Lflg

2
cgunit 0.032 in

C.G. of unit
(longitudinal)

cgunit.z
Wbm cgbm.z Wtf cgtf.z Wcw1 cgcw1.z Wcw2 Lbm cgcw2.z 

Wunit
33.997 ft

Distance from midspan of beam cgdiff.z cgunit.z
Lbm

2
 2.771 in (towards abutment 2)

 Lifter load

Lifter cg distance from CL of beam cglift 3in Separation b/w points slift 5ft

Lifter cg distance from midspan of beam cglift.z 0in Separation b/w points slift.z 63ft 6in

Distance between lifting cg and unit cg dist cgdiff cglift 2.968 in (transverse)

Distance between lifting cg and unit cg distz cgdiff.z cglift.z 2.771 in (longitudinal)

Load distribution due to imbalance distr
0.5 slift dist

slift
54.9 %

Load distribution due to imbalance distrz
0.5 slift.z distz

slift.z
50.4 %

Heaviest load carried by lifter Loadmax.2 Wunit distr distrz 31.975 kip
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NEXT 3
Abutment 1

Y1 3ft 6in Y2 3ft 6.25in Lflg 95.25 in c 0ft

Output WeightAndCG Y1 Y2 Lflg c 

Weight Wcw1 Output1 kip 7.605 kip

Center of gravity cgcw1 Lflg Output2 in 47.573 in (transverse, measured from the exterior face)

Center of gravity cgcw1.z Output3 in 13.127 in (longitudinal, measured from end of flange)

Abutment 2

Y1 3ft 7.625in Y2 3ft 9.375in Lflg 95.25 in c 0ft

Output WeightAndCG Y1 Y2 Lflg c 

Weight Wcw2 Output1 kip 8.076 kip

Center of gravity cgcw2 Lflg Output2 in 47.284 in (transverse, measured from the exterior face)

Center of gravity cgcw2.z Output3 in 13.412 in (longitudinal, measured from end of flange)

 Unit summary

Weight of unit Wunit Wbm Wtf Wcw1 Wcw2 115.087 kip

C.G. of unit
(transverse)

cgunit
Wbm cgbm Wtf cgtf Wcw1 cgcw1 Wcw2 cgcw2

Wunit
47.598 in

Distance from centerline of beam cgdiff
Lflg

2
cgunit 0.027 in

C.G. of unit
(longitudinal)

cgunit.z
Wbm cgbm.z Wtf cgtf.z Wcw1 cgcw1.z Wcw2 Lbm cgcw2.z 

Wunit
33.91 ft

Distance from midspan of beam cgdiff.z cgunit.z
Lbm

2
 1.733 in (towards abutment 2)

 Lifter load

Lifter cg distance from CL of beam cglift 3in Separation b/w points slift 5ft

Lifter cg distance from midspan of beam cglift.z 0in Separation b/w points slift.z 63ft 6in

Distance between lifting cg and unit cg dist cgdiff cglift 2.973 in (transverse)

Distance between lifting cg and unit cg distz cgdiff.z cglift.z 1.733 in (longitudinal)

Load distribution due to imbalance distr
0.5 slift dist

slift
55 %

Load distribution due to imbalance distrz
0.5 slift.z distz

slift.z
50.2 %

Heaviest load carried by lifter Loadmax.3 Wunit distr distrz 31.766 kip
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NEXT 4
Flared overhang masonry

For simplicity, consider the entire piece to be 9.8" 

Afom 2991.7in
2



cgfom 16.77in (transverse, from outside flange w/o
flare)

cgfom.z 37.96in

tfom 9.8in

Weight Wfom Afom tfom γc 2.545 kip

Parapet (flared portion)

App.f 5089.8in
2



tpp 10 in

Wpp.f App.f tpp γc 4.418 kip

cgpp.f 16.875in

cgpp.f.z 54.5625in (longitudinal, measured from end of flange)

Parapet (straight portion)

App.s 21103.26in
2



tpp 10 in

Wpp.s App.s tpp γc 18.319 kip

cgpp.s 7in (transverse, from outside flange w/o
flare)

cgpp.s.z 26ft 1.375in (longitudinal, measured from end of flange)

(transverse, from outside flange w/o
flare)

(longitudinal, measured from end of flange)
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Abutment 1

Y1 3ft 6.125in Y2 3ft 7.375in Lflg.f Lflg 42in 137.25 in c 0ft

Output WeightAndCG Y1 Y2 Lflg.f c 

Weight Wcw1 Output1 kip 11.137 kip

Center of gravity cgcw1 Output2 in 42in 26.992 in (transverse, measured from the exterior face of beam)

Center of gravity cgcw1.z Output3 in 13.205 in (longitudinal, measured from end of flange)

Abutment 2

Y1 3ft 7.5in Y2 3ft 5.875in Lflg 95.25 in c 1ft

Output WeightAndCG Y1 Y2 Lflg c 

Weight Wcw2 Output1 kip 7.464 kip

Center of gravity cgcw2 Lflg Output2 in 49.335 in (transverse, measured from the exterior face)

Center of gravity cgcw2.z Output3 in 12.858 in (longitudinal, measured from end of flange)

 Unit summary

Weight of unit Wunit Wbm Wtf Wfom Wpp.f Wpp.s Wcw1 Wcw2 143.289 kip

C.G. of unit
(transverse)

cgunit
Wbm cgbm Wtf cgtf Wfom cgfom Wpp.f cgpp.f Wpp.s cgpp.s Wcw1 cgcw1 Wcw2 cgcw2

Wunit
37.784 in

Distance from centerline of beam cgdiff
Lflg

2
cgunit 9.841 in (towards parapet)

C.G. of unit
(longitudinal) cgunit.z

Wbm cgbm.z Wtf cgtf.z Wfom Lbm cgfom.z  Wpp.f Lbm cgpp.f.z 
Wpp cgpp.s.z Wcw1 cgcw1.z Wcw2 Lbm cgcw2.z 



Wunit
34.187 ft

Distance from midspan of beam cgdiff.z cgunit.z
Lbm

2
 5.057 in (towards abutment 2)

 Lifter load

Lifter cg distance from CL of beam cglift 3in Separation b/w points slift 5ft

Lifter cg distance from midspan of beam cglift.z 0in Separation b/w points slift.z 63ft 6in

Distance between lifting cg and unit cg dist cgdiff cglift 6.841 in (transverse)

Distance between lifting cg and unit cg distz cgdiff.z cglift.z 5.057 in (longitudinal)

Load distribution due to imbalance distr
0.5 slift dist

slift
61.4 %

Load distribution due to imbalance distrz
0.5 slift.z distz

slift.z
50.7 %

Heaviest load carried by lifter Loadmax.4 Wunit distr distrz 44.6 kip
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 Lifting and Handling
Factor of safety FShandling 4

Impact factor IFhandling 25%

 Interior Beams

Maximum lifter load Loadmax.INT max Loadmax.2 Loadmax.3  31.975 kip

Design Load per Loop: Plift.INT 1 IFhandling  Loadmax.INT 40.0 kip

Based on conclusions of the research by Noppakunwijai in the PCI Journal article, "Pullout Capacity of Non-Prestressed Bent Strands for Prestressed
Concrete Girders" from July-August 2002, the strength of a single 0.6" diameter strand with at least 36in embedment length is 80% of fpu.

Strand Strength: fpu 270ksi

Area of 0.6" Strand: Aps 0.217in
2



Allowable Capacity: P1strand 80%( )fpu Aps 46.9 kip

These capacities are based on a 4:1 factor of safety with a minimum embedment of 36". 
Strands should be spread apart approximately 6" at ends of strands.

Design Capacity: dembed 28in

ψembed min
dembed

36in
1









0.78

Pleg ψembed
P1strand

FShandling
 9.1 kip (capacity of each leg)

Pdesign 2 Pleg 0.6( ) 10.9 kip (0.6 to account for shear)

No. Strands/Loop: Nostrands
Plift.INT

Pdesign
3.7  USE (4) 0.6" dia. strands per lifter

 Exterior Beams
Loadmax.EXT max Loadmax.1 Loadmax.4  44.575 kipMaximum lifter load
Plift.EXT 1 IFhandling  Loadmax.EXT 55.7 kipDesign Load per Loop:

Based on conclusions of the research by Noppakunwijai in the PCI Journal article, "Pullout Capacity of Non-Prestressed Bent Strands for Prestressed
Concrete Girders" from July-August 2002, the strength of a single 0.6" diameter strand with at least 36in embedment length is 80% of fpu.

Strand Strength: fpu 270ksi

Area of 0.6" Strand: Aps 0.217in
2



Allowable Capacity: P1strand 80%( )fpu Aps 46.9 kip

These capacities are based on a 4:1 factor of safety with a minimum embedment of 36". 
Strands should be spread apart approximately 6" at ends of strands.

Design Capacity: dembed 36in (bend a 12” return at the bottom of each leg to achieve full strand development)

ψembed min
dembed

36in
1









1.00

Pleg ψembed
P1strand

FShandling
 11.7 kip (capacity of each leg)

Pdesign 2 Pleg 0.6( ) 14.1 kip (0.6 to account for shear)

No. Strands/Loop: Nostrands
Plift.EXT

Pdesign
4.0  USE (4) 0.6" dia. strands per lifter
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