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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.

Eriksson Technologies © 2014 (2) Rochester BR 15 & 16
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Lifting & Handling Calculations

Bridge 16: Wing Walls, Abutments, Approach Slabs

Project:

Description:

Client: J.P.Carrara & Sons
By: R. Slade, E.I.

Specifications:

Chk: R. Eriksson, P.E.

VTrans Structures Design Manual, 5th ed. (2010)
PCI Design Handbook 7th Ed - Precast And Prestressed Concrete (2010)

1. Design Parameters
1.1 Materials: Concrete

Strand

1.2 Loads: Lifting
Shipping
Safety Fact.

1.3 Geometry: Abutment

Wingwalls

Approach
Slabs

Eriksson Technologies © 2014

fg := 5.0-ksi o == 3.5ksi

fou = 270Ksi dg g := 0.6in

lMpiCk = 25%
lMShip =50%
FS:=4

thypy = 4ft dyoiq = (3ft + 4in)

Abutment 1
Side 1 hgptmax.1.1 = (10ft + 2.5in)

Liop.1.1 = (2ft + 9in)

Side 2 habt.max.1.2 := (9ft + 5.875in)
Liop.1.2 = (2ft + 9in)
Abutment 2

Side 1 haptmax.2.1 = (9ft + 4.68in)
Liop.2.1 = (2ft + 9in)
Nabt max 2.2 = (10ft + 2.63in)
Liop.2.2 = (3t + 9in)

Side 2

thy = (1ft + 6in)

Ww 1 ww.1 —habtmax12—949‘ct

h

WW2  hywo =hgptmax.1.1 = 10.21ft

hww.2.min = 9.6ft

WwW3 hww.3 = Nabt max.2.1 = 9.39t
hww.3.min = 6.92ft

hw

WW 4 w.4 = haptmax 2.2 = 10.22ft

Oskew := 25deg thgiap := 1ft + 3in

Exterior Slabs  bgjgp ext := 8ft + 0in
Interior Slabs bglap.int := 9ft + 8in
(21)

Town of Rochester County of Windsor VT RTE 73 (Rural Major Collector) BR 15 &16

Location: Rochester, VT

Date: 2014-03-19
AASHTO LRFD Bridge Design Specifications, 6th Ed (2012)

~e = 0.150-kcf

Agg = 0.217in°

bvoid = (2ft + 6in)

Nabt.min.1.1 := (6ft + 4.5in)
Lapt 1.1 == (25ft + 3in)
habt.min.1.2 :== (5ft + 11.75in)
Lapt 1.2 == (14ft + 9in)

Nabtmin2.1 == (6ft + 0.19in)
Labt 2.1 = (25ft + 3in)
Nabt min2.2 = (6ft + 5.69in)
Labt 2.2 = (15ft + 9in)

Noygigs := 5
(total)
Noyoids.1 =3
Noygids.2 == 2
Noyoigs.1 == 3
NOyoids.2 = 2

ww.1 = [(8ft + 5.875in) + (7ft + 9.5in)]-0.5 = 8.14 1t

ww.2 = 8ft = 8t

ww.2.min ‘= = 2ft

L
L
L
Ly 3 = 8ft = 8t
L
L

ww.3.min ‘= = 2ft

ww.4 = [(8ft + 5.875in) + (7t + 9.5in)]-0.5 = 8.141t

leab = 20ft + 0.9375in

Rochester BR 15 & 16
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Figure 3. Abutment Plans
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2. Weights

2.1 Abutments 5 3
Voids Vyoids.1 = Pvoid 'dvoid'(Novoids.1) = 62.5ft

2 3
Vvoids.2 = byoid 'dvoid'(Novoids.2) = 41.67ft

Abutment 1 3
Side 1 Vabt.1.1 = thabt'[(habt.max.1.1'Ltop.1.1) +[habt.min.1.1'(|-abt.1.1 - Ltop.1.1):|:| = 686.04 ft
Pabt.1.1 = (Vabt.1.1 - Vvoids.1)'”fc = 93.53-kip
_ 3
Side 2 Vabt.1.2 = thabt'[(habt.max.1.2' Ltop.1.2) + [habt.min.1.2’(|-abt.1.2 - Ltop.1.2):|:| = 391.391t
Pabt.1.2 = (Vabt.1.2 - Vvoids.z)'”fc = 52.46-kip
Abutment 2 3
Side 1 Vabt2.1 = thabt'[(habt.max.Z.TLtop.2.1) + [habt.min.2.1’(|-abt.2.1 - Ltop.2.1):|:| = 644.721t
Pabt.2.1 = (Vabt.2.1 - Vvoids.1)'”fc = 87.33-kip
_ 3
Side 2 Vabt2.2 = thabt'[(habt.max.Z.Z' Ltop.2.2) + [habt.min.2.2’(|-abt.2.2 - Ltop.2.2):|:| = 464.05ft

Pabt.2.2 = (Vabt.z.z - Vvoids.z)'”fc = 63.36-kip
Design Load Pyt max = maX(Pabt.1.1 ;Pabt.1.2,Pabt.2.1 Pabt.2.2) = 93.53-kip

2.2 Wingwalls 3
WW 1 Vw1 = (hww1-Lww 1) thyw = 115.91t
PWW.1 = VWW.1 ‘Ne = 174k|p
(wa.2 - wa.2.min)'(hww.2 - hww.2.min)
2

WW 2 Viww.2 = {(hWW.z'wa.Z) -

Pww.2 = Vw2 = 18-kip

}-thwwz 119.8ft°

ww 3 Vw3 = (Mo Lo 3) thww = 112.68 7t

(wa.3 - wa.3.min)'(hww.3 - hww.3.min)
2

3
Vww 3 = |:(hww.3'|-ww.3) - }-thWW =101.6ft
PWW.3 = VWW.3'7C = 152k|p
3
Ww 4 Vivw.4 = (hww.4-Lww.a) thyw = 124.8t
Pww.4 = Vww.4-Yc = 18.7-kip

Design Load Py max = Max(Pyw. 1, Pww.2> Pww.3- Pww.4) = 18.72-kip

2.3 Approach Slabs 3
Exterior Slabs  Vijap ext = (bslab.ext’l-slab)'thslab =200.78ft

Pslab.ext = Vslab.ext Ve = 30.1-Kip

Interior Slabs  Vgjap int = (bslab.int'l-slab)'thslab - 242611

Pslab.int := Vslab.int' V¢ = 36.4-kip

Design Pslab.design = maX(Pslab.exts Pslab.int) = 36.39-kip

Eriksson Technologies © 2014 (24) Rochester BR 15 & 16



3. Lifting
3.1 Abutment Design
3.1.1 Lifter Design

N0|Oops =4 (use two pairs of lifting loops at each lifting location) ?
¢’pick := 60deg (minimum pick angel between loops in a pair)
. Pabt.max'(1 + IIV'pick) . E~§ v-a //'"'
Lifing Load P := _ - 33.8-kip P

NOjopsSi n( d)pick) P~ e

dembed = 48in ~

W min] 224 41 _ 4 0
=mi 11 =1.

embed 36in
0.8-fou-Aoe
Loop Capacity PLeg = “Jr’embed'—FS = 11.7-kip (capacity of each leg)

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

try Nogtrangs := 3 strands per loop:

PLoop = PLoopNOstrands = 42.2-kip > Pjirt = 33.8-kip OK
3.1.2 Lifter Placement
Abutment 1
_ Labt.1.1 3
Side 1 Xa i=—— = 12.6251 Va = thapt (Labt1.1-Nabtmin.1.1) = 643.91t
Ltop.1.1 3
Xp = = 1.375ft Vp = thabt'['—top.1.1'(habt.max.1.1 - habt.min.1.1):| = 42.2ft
3
Xyoids = (4ft) + 8ft = 12ft Vyoids := Vvoids.1 = 62.5ft
(Va'xa) + (Vb'xb) - (Vvoids'xvoids) )
CG = =11.93ft (from outside edge)
Va + Vb — Vvoids
15ft ) 15ft .
Xedge1 = CG- T =53.1-in Xedge2 = Labt.1.1 -1 CG +T =69.9-in
_ Labt.1.2 3
Side 2 Xg == 5 = 7.375ft Va = thabt'('—abt.1.2'habt.min.1.2) = 352.81t
I-top.1.2 3
Xp = = 1.375ft Vp = thabt'['—topn.2'(habt.max.1.2 - habt.min.1.2):| = 38.6ft
Xyoids = (4ft) + 4ft = 8t VVOidS = VVOidS.2 = 41.667 ft3

(Va'xa) + (Vb'xb) - (Vvoids'xvoids) )
CG := = 6.64ft (from outside edge)
Va + Vb — Vvoids

10ft . 10ft .
Xedge1 =CG - T =19.7-in Xedge2 = Labt.1.2 -|CG +T = 37.3:in

Eriksson Technologies © 2014 (25) Rochester BR 15 & 16



Abutment 2 Labt 21

Side 1 Xg = = 12.625ft Va = thapt (Labt.2.1-Nabtmin2.1) = 607.6 ft’
I-top.2.1 3
Xpi=—— = 1.375ft Vp = thapt| Liop.2.1(Nabtmax.2.1 — Nabtmin.2.1) | = 3711t
3
Xyoids = (4ft) + 8ft = 12ft Vyoids := Vvoids.1 = 62.5ft

(Va'xa) + (Vb'xb) - (Vvoids'xvoids) )
CG = = 11.971t (from outside edge)
Va + Vb — Vvoids

15ft ) 15ft .
Xedge1 =CG - T = 53.7-in Xedge2 = Labt.2.1 - CG +T = 69.3-in

Labt2.2
Side 2 Xg = —2C _ 7,875 Va = thapt(Lapt 2.2-Nabtmin2.2) = 407.9 7
I-top.2.2 3
Xp = = 1.875ft Vp = thabt'|:|-t0p2.2'(habt.max.2.2 - habt.min.2.2):| = 56.2ft
XVOidS = (25ft) + 4ft = 6.5ft VVOidS = VVOidS.2 = 41.667 ft3

(Va'xa) + (Vb'xb) - (Vvoids'xvoids) )
CG = =7.211t (from outside edge)
Va + Vb — Vvoids

10ft ) 10ft .
Xedgel = CG- T = 26.6-in Xedge2 = Labt.1.2 - CG +T = 30.4-in

Eriksson Technologies © 2014 (26) Rochester BR 15 & 16



3.2 Wingwall Design
3.2.1 Lifter Placement
WW 1 Xedge.1 = 0.207 Ly 1 = 20.2:in

Yedge.1 = 0.207-hyy, 4 = 23.6:in

Ww 2 Va = hyw.2 Lww.2
(wa.2 - wa.2.min)'(hww.2 - hww.2.min)
Vp = .
wa.2 i (wa.2 - wa.2.min)_
Vg > - Vp 3
CG = — = 4.046ft
WW.2x VYA
hww.2 i (hww.2 - hww.2.min)_
Vg > - Vp 3
CG = = — =5.216ft
WW.2y VRRYA
Xedge.2.2 := 18in Xedge.2.1 = COww.2x — (wa.2 - CGww.2x — Xedge.2.2) =19.1-in
Yedge.2.2 = 28in Yedge.2.1 := COww.2y — (hww.2 - CGww.2y - yedge.z.z) =30.7-in
WW 3 Va = hyw3Lwws
(LWW.3 - wa.3.min)'(hww.3 - hww.3.min)
Vb = 2
wa.3 i (wa.3 - wa.3.min)_
a > - Vb 3
CG = = = = 4219t
WW.3x VRRYA
hww.3 i (hww.3 - hww.3.min)_
a - Vb
2 3 1191t
CG = = = =5,
WW.3y VRRYA
Xedge.3.2 := 18in Xedge.3.1 = COww.3x — (wa.3 - CGww.3x — Xedge.3.2) =23.3-in
Yedge.3.2 = 28in Yedge.3.1 := COww.3y — (hww.3 - CGww.3y - yedge.s.z) =38.2in
WW 4 Xedge.4 = 0.207-Lyy 4 = 20.2in

Yedge.4 = 0.207-hyy 4 = 25.4-in
[ Xedge.1 Xedge.2.1 Xedge.2.2 Xedge.3.1 Xedge.3.2 Xedge.4 )
minimum edgedesign.min := Min =18in
Yedge.1 Yedge.2.1 Yedge.2.2 Yedge.3.1 Yedge.3.2 Yedge.4

Xedge.1 Xedge.2.1 Xedge.2.2 Xedge.3.1 Xedge.3.2 Xedge.4 )
=38.2:in

maximum edgedesign.max = max
Yedge.1 Yedge.2.1 Yedge.2.2 Yedge.3.1 Yedge.3.2 Yedge.4

Eriksson Technologies © 2014 (27) Rochester BR 15 & 16



3.2.2 Lifter Design
Stripping
Lifting Load

Capacity

Stress

Erection
Lifting Load

Capacity

Eriksson Technologies © 2014

NOinserts == 4 Opick = 60deg

Pww.max- ( 1+ IMpick)

_ = 6.8-kip
Sln((Iinck)"\loinserts

Tiift :=

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

TSWL = 80k|p

. fci
adj:= [—— =148
1600psi

TowL eff = adj- TswL = 11.8-kip > Ty = 6.8-kip OK

edgenin == 17in < edgedesign.min = 18:in OK

ft-thyyy, s
Shin = E— = 0.38ft (per ft-width)

2
edgedesign.max )

My = ft-f-(thwwqc) = 1.1-kip-ft

Mmax ) ) _ .
fmax = -(1 + IMship) = 32-psi (Maximum Bending Stress per ft-width)

min
7.5psi | fei _ ,

for = - |— = 111-psi > fnax = 32-psi OK

FS psi
NOjnserts = 2 Ppick = 60deg

Pww.max- ( 1+ IMpick)

_ = 13.5-kip
Sln((Iinck)"\loinserts

lift ==

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

TSWL = 163k|p
. fci
adj:= [—— =0.88
4500psi

Tswieff := adj- Tgw = 14.4-kip > Tiirt = 13.5-kip OK

thyin == 14in < thyw = 18:in OK
edgemin := 16in < edgedesign.min = 18:in OK
(28) Rochester BR 15 & 16



3.3 Approach Slab Design
3.3.1 Lifter Placement

Exterior Slabs

Interior Slabs

Design

3.3.1 Lifter Design

Lifting Load

Capacity

Stress

Eriksson Technologies © 2014

Xedge.ext = 0-207-bgjap ext = 19.9:in
(one exterior slab has an additional +12"

Xedge.ext.max = 0.207-bgjap ext + (12in) = 31.9-in of overhang due to tapering skew)

Yedge.ext ‘= 0.207-Lgjgp = 49.9-in (align lifters to slab skew)
Xedge.int = 0.207-bg|gp int = 24-in

Yedge.int := 0.207-Lgjap = 49.9:in (align lifters to slab skew)

edgedesign.min = min(xedge.extayedge.extsXedge.intsYedge.intsxedge.ext.max) =19.9-in

edgeesign.max = max(xedge.extvyedge.extaXedge.intaYedge.intaxedge.ext.max) =49.9-in

NOinserts == 4 Opick = 60deg
F)slab.design'(1 + IMpick)
Sin( ¢pick)' NOinserts

Use minimum of (4) P-52 Swift Lift Anchor - 8 ton x 10"

lift *= = 13.1-kip

TSWL = 16k|p
. fei
adj:= |—=1.00
3500psi
Tswieff := adj- Tgy = 16-kip > T = 13.1-kip OK

edgemin == 19in < edgegesign.min = 19.9-in OK

2
thslap 3 .
Shin = ft: = 0.26ft (per ft-width)
edgedesign.max .
Mpmax = ft-f-(thgabm{c) = 1.6-kip-ft
Mmax . ) . .
fmax = -(1 + IMship) = 65 -psi (Maximum Bending Stress per ft-width)
min
7.5psi | foi
o= 2P S 411, psi > frax = 65psi oK
FS psi
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Lifting and Handling Calculations - Bridge 16

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
S:gmflcatlons AASHTO LRFD Bridge Design Specifications, 6th ed
a VTrans Structures Design Manual, 5th ed, 2010
References:
Materials: Beam ¢ := 0.150-kcf
Loads: Impact during handling IFhandiing == 25%
NEXT 1
Beam
Flange length Liq = 9ft + 10.75in
Area Apm = 1528.75in”
Length Lpm = 61ft + 10.375in
Welght Wbm = Abm'me'ﬁ{C = 98.516-kip
Center of gravity Cpm = 0.5-Lgg = 59.375:in Cpm.z := 0.5-Lpm = 371.188:in
Curb 5
. b b = 2ft
Width cur 2'2 hcurbi + hcurb6
. i=1
Thickness heurb = (13.75 12.25 115 10.75 10.5 10.25 ) in heurb.avg = ' v = 11.614-in
Weight Weurb = hcurb.avg'bcurb'me'Wc = 17.962-kip
Center of gravity cgg,, = 1ft CYcurb.z == Cpm.z = 30.932 ft

Eriksson Technologies © 2014 (30) Rochester BR 15 & 16



Curtain wall
WeightAndCG(Yq,Y2,L,c) :=

1'-g"
.,._l "
o
N
| .II_{III —
B
o L
(=]
B -
’l._
Le ) 0 /.
(W I
_II ':'"
71y
ki
/_— ————— _____'___-"' I_I_.t—’h— —
| \ |
| | | |
o Ll
5 Ia l | | #
L ___ o _ -
o
il
il 10
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Areap « (1ft + 6in)-29.8in
Areap « (1ft + 3in)-1t-0.5

Areagq [ Yq = (1ft+ 3in) - (1ft + 3in) |- 1ft
Areagy « [ Yo - (1ft + 3in) — (1t + 3in) |- 1ft
Areacy < (Y1 - 29.8in)- 1t

Areacy < (Y2 - 29.8in)- 11t

Vp < Areap-L

Vg < 0.5:(Areag; + Areagy)-(L - ©)

Ve « 0.5~(Areac1 + Area02)~ L

Vp « Areap-(L —¢)

cga < 0.5-L

b « Y4 — (1t + 3in) — (1ft + 3in)

a <« Yo — (1ft+ 3in) — (1ft + 3in)

(L-c)-(2a+Db)
3-(a+b)
b« Y4-29.8in

Cgp <

a <« Y, —29.8in

- L-(2a +b)

(_—

c 3-(a+b)

cgp <« 0.5-(L-c)

Wew < (Va + Vg + Ve + Vp) e

Va-cga + Vp-cgg + Vc-cgde + Vp-Cdp
VA + VB + VC + VD

Ccw <

cgp z < 0.5(1ft + 6in)
cgp .z < (1ft + 6in) + 0.5-1ft

cgcz < 6in+0.5-1ft
, 11t
cgp.z < (1ft + 6in) +?

Vacgaz+Vp-cdpz+ Ve cdez+ Vpcdp 2

Chcw.z <
oz VA+VB+VC+VD
T
Wew  COew  Ccw.z
output «
kip in in

return output
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Abutment 1
Y, := 3t + 8.375in
Output := WeightAndCG(Y+, Y2, Lgg. c)

Weight
Center of gravity

Center of gravity

Abutment 2
Y4 := 3ft + 8.75in
Output := WeightAndCG(Y+, Y2, Lgg. c)

Weight
Center of gravity

Center of gravity

Unit summary
Weight of unit

Y, = 3ft + 5.375in

Ccw1 = Lﬂg - Outputz-in =61.525:-in
COcw1.z := Outputs-in = 12.949.in

Y, := 3ft + 5.25in

Ccw2 = Lﬂg - Outputz-in =62.782-in
COcw2.z = Outputs-in = 12.676-in

Lflg = 118.75-in c:= 1ft

Wew1 = Output-kip = 9.412-kip

Lflg = 118.75-in c:= 2ft

Wew2 = Output-kip = 9.185-kip

Wunit = Wbm + Wcurb + ch1 + WCW2 = 135.076- klp

Wom:€bm + Weurb Ccurb + Wew1:Cew1 + Wew2 Cew2

C.G. of unit

COunit -=
(transverse)

Distance from centerline of beam

C.G. of unit

flg .
Cagiff := T — COunit = 5.918-in

Wunit
L

Wpm-€9bm.z + Weurb €9curb.z = Wew1Cew1 .z + ch2'(me + Cgcw2.z)

(transverse, measured from the exterior face)

(longitudinal, measured from end of flange)

(transverse, measured from the exterior face)

(longitudinal, measured from end of flange)

= 53.457-in

(towards curb)

= 30.877-ft

Cunit.z =
(longitudinal)

Distance from midspan of beam

Lifter load

Lifter cg distance from CL of beam

Lifter cg distance from midspan of beam

Distance between lifting cg and unit cg

Distance between lifting cg and unit cg

Load distribution due to imbalance

Load distribution due to imbalance

Heaviest load carried by lifter

Eriksson Technologies © 2014

b .
CAdiff.z = CQunit.z ~ T = -0.664-in

Wunit

Lom

cgjif == 3in Separation b/w points

Cgjiftz == 0in Separation b/w points

dist := |ngiff_ cg|ift| =2.918:in
diStz = |ngiff.z - cg|iﬂ.z| = 0.664-in

0.5-syj5t + dist
distr .= —— = 54.9-%
Slift
0.5-sjj , + dist,
distr, .= —— = 50.1-%

Slift.z
Loadax 1 := Wypt-distr-distr, = 37.118-kip

(32)

(towards abutment 2)

Sift := 5ft
S|ift.z := 63ft + 6in

(transverse)

(longitudinal)
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NEXT 2
Abutment 1
Y4 = 3ft + 8.625in Y, = 3ft+ 11.625in Lng = 118.75:in c:= Oft

Output := WeightAndCG(Y+, Y2, Lgg. c)

Weight Wyt := Outputy-kip = 10.471-kip

Center of gravity — cggyq = Lag — Outputy-in = 58.674-in (transverse, measured from the exterior face)

Center of gravity  cgg,q, := Outputs-in = 13.588-in (longitudinal, measured from end of flange)
Abutment 2

Y, = 3ft + 9in Y, = 4ft + 0.625in Lag = 118.75:in c = Oft

Output := WeightAndCG(Y+, Y2, Lgg. c)

Weight W2 := Outputy-kip = 10.641-kip
Center of gravity  cgg := Lgg — Outputy-in = 58.541-in (transverse, measured from the exterior face)
Center of gravity  cggy0 , := Outputs-in = 13.658-in (longitudinal, measured from end of flange)
Unit summary
Weight of unit Wit := Wom + Wewt + Wewz = 119.628-kip
. Wem €9bm + Wew1-C9cw1 + Wew2: C9cw2 )
C.G. of unit COunit = = 59.239-in
(transverse) Wanit
La

Distance from centerline of beam cggiff = = cgunit = 0.136:in
2

Wpm €9bm.z = Wew1 Cewt.z + ch2'(me + Cgcw2.z)

C.G. of unit CYunit z = = 30.978.ft
(longitudinal) Wanit
. . Lbm .
Distance from midspan of beam CYiff.z == Cunitz — —— = 0.553-in (towards abutment 2)
' ' 2
Lifter load
Lifter cg distance from CL of beam cgjift == 3in Separation b/w points Sjift := 5ft
Lifter cg distance from midspan of beam cgjift 2 = 0in Separations b/w Sjift.z := 63ft + 6in
points
Distance between lifting cg and unit cg dist := |ngiﬁ_ Cg"ﬁ| = 2.864-in (transverse)
Distance between lifting cg and unit cg dist, := |cgdiff.z— cg"ﬂ.z| = 0.553-in (longitudinal)
o ) 0.5-syj5t + dist
Load distribution due to imbalance distr:=——— = 54.8-%
Siift
e . 0.5-sjj , + dist,
Load distribution due to imbalance distry ;= —————— = 50.1-%
Slift.z
Heaviest load carried by lifter Loadmax 2 := Wynit- distr-distr, = 32.81-kip
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NEXT 3

Abutment 1

Y1 = 4ft + Oin Y, = 4ft + 3in
Output := WeightAndCG(Y+, Y2, Lgg. c)
Weight
Center of gravity

Center of gravity

Abutment 2
Y, := 4ft + 0.875in
Output := WeightAndCG(Y+, Y2, Lgg. c)

Weight
Center of gravity

Center of gravity

Unit summary
Weight of unit

Cew1 = I-flg — Outputy-in = 60.412-in
COcw1.z := Outputs-in = 13.62-in

Y, = 4ft + 4.375in

cgew2 = Liig — Outputy-in = 61.792-in
COcw2.z = Outputs-in = 13.401-in

Lflg = 118.75-in c:= 1ft

Wew1 = Outputy-kip = 10.968-kip

Lflg = 118.75-in c:= 2ft

W2 := Output-kip = 10.881-kip

Winit = Wpm + Weurb + Wewt + Wewo = 138.328-kip

Wom:€bm + Weurb Ccurb + Wew1 Cew1 + Wew2 Cew2

C.G. of unit

COunit -=
(transverse)

Distance from centerline of beam

flg )
CQiff = T — Cgynit = 5.879-in

Wunit
L

Wpm-€9bm.z + Weurb €9curb.z = Wew1Cew1 .z + ch2'(me + Cgcw2.z)

(transverse, measured from the exterior face)

(longitudinal, measured from end of flange)

(transverse, measured from the exterior face)

(longitudinal, measured from end of flange)

= 53.496-in

(towards curb)

C.G. of unit
(longitudinal)

CAunit.z =

Distance from midspan of beam

Lifter load

Lifter cg distance from CL of beam

Lifter cg distance from midspan of beam

Distance between lifting cg and unit cg

Distance between lifting cg and unit cg

Load distribution due to imbalance

Load distribution due to imbalance

Heaviest load carried by lifter

Eriksson Technologies © 2014

CAdiff.z = CQunit.z ~ T =-0.26-in

Wunit

me

cgjif == 3in Separation b/w points

Cgjift.z := 0in Separation b/w points

dist == |ngiff_ cg|ift| =2.879:in

diStz = |ngiff.z - cg|iﬂ.z| = 0.26-in

0.5-syj5t + dist
distr .= —— = 54.8-%
Slift
0.5-sjj , + dist,
distr, .= —— = 50-%

Siift.z
Loadax 3 := Wypit-distr-distr, = 37.927-kip

(34)

= 30.911-ft

(towards abutment 2)

Sift := 5ft
S|ift.z := 63ft + 6in

(transverse)

(longitudinal)
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Lifting and Handling

Factor of safety FShandiing == 4
Impact factor IFhandiing = 25%
Interior Beams
Maximum lifter load Load may INT := (L0admay 2) = 32.81-kip
Design Load per Loop: PittNT = (1 + [Fhanding)- Loadmax nT = 41.0-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: fou := 270ksi
Area of 0.6" Strand: Aps = 0.217in’
Allowable Capacity: P1strand = (80%)fpy-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 = 26in
b min) 4 4| _ 0.7
=minjl——,1| =0.
'embed 36in
P1strand . )
Pleg = Yembed—— = 8.5-kip (capacity of each leg)
Fshandling

Pdesign = 2~P|eg~(0,6) = 10.2kip (0.6 to account for shear)

P
No. Strands/Loop: NOstrands =T 40 USE (4) 0.6" dia. strands per lifter

Pdesign

Exterior Beams

Maximum lifter load Loadmax eXT = max(LoadmaXJ,Loadmaxﬁ) = 37.927-kip

Design Load per Loop: T HfEXT = (1 IFhanding) Loadmax £xT = 47.4-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: fou := 270ksi
Area of 0.6" Strand: Aps = 0.217in’
Allowable Capacity: P1strand = (80%)fpy-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)
. dembed
'lbembed = min| —,1 =1.00
36in
P1strand . )
Pleg = Yembed ——— = 11.7-kip (capacity of each leg)
Fshandling

Pdesign = 2.P|eg.(0,6) = 14.1kip (0.6 to account for shear)

Piitt ExT

No. Strands/Loop: NOstrands = 3.4 USE (4) 0.6" dia. strands per lifter

design
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NEXT BEAM GENERAL NOTES ABUTMENT, WING WALL, & APPROACH SLAB
GENERAL NOTES

1. MIN. CONCRETE STRENGTH AT 28 DAYS SHALL BE 5,000 PSI.

1. MIN. CONCRETE STRENGTH AT 28 DAYS SHALL BE 7,000 PSI.

MIN. CONCRETE STRENGTH AT STRESS TRANSFER SHALL BE 5,500 PSI.

REINFORCING STEEL SHALL BE GR—60, ASTM A—615 (AASHTO M31) AND SHALL 2. MIN. CONCRETE STRENGTH AT STRIPPING SHALL BE 3,500 PSl.

ADHERE TO THE REQUIREMENTS OF LEVEL Il (DUAL COATED) REINFORCING
STEEL IN ACCORDANCE WITH SECTION 307.

. REINFORCING STEEL IN THE ABUTMENTS & APPROACH SLABS SHALL BE GR-60,

ASTM A—615 (AASHTO M31) AND SHALL ADHERE TO THE REQUIREMENTS OF

LEVEL | REINFORCING STEEL IN ACCORDANCE WITH SECTION 507.
4. PRESTRESSING STRANDS SHALL CONFORM TO ASTM A—416 (AASHTO M203)

AND SHALL CONSIST OF 0.60”¢ x 270 KSI 7—WIRE LOW RELAXATION STRANDS. REINFORCING STEEL IN THE WING WALLS SHALL BE GR—60, ASTM A—615
(AASHTO M31) AND SHALL ADHERE TO THE REQUIREMENTS OF LEVEL Il (DUAL
5. PRESTRESSING STRANDS SHALL EACH BE PULLED TO HAVE A NET TENSION OF COATED) REINFORCING STEEL IN ACCORDANCE WITH SECTION 507 (UNLESS NOTED
44.0 K AFTER ACCOUNTING FOR CHUCK SLIPPAGE. TENSION SHALL BE OTHERWISE),
VERIFIED BY MEASURING STRAND ELONGATION. (SEE EXAMPLE ELONGATION

CALCULATION AND TENSIONING PROCEDURE, THIS SHEET.) . THE TOP OF ABUTMENTS, APPROACH SLABS, & WING WALLS SHALL RECEIVE A
SMOOTH FLOAT FINISH (UNLESS NOTED OTHERWISE).

6. ENDS OF PRESTRESSING STRANDS SHALL BE CUT FLUSH WITH END OF NEXT

BEAM STEMS (UNLESS NOTED OTHERWISE) AND EPOXY PAINTED. 5. SHEAR KEY SURFACES SHALL BE SAND BLASTED CLEAN.
7. ALL EXPOSED CORNERS SHALL BE CHAMFERED 3/4". 6. PRECAST CONCRETE UNITS SHALL BE HANDLED AND ERECTED USING THE LIFTING
INSERTS ONLY. THE MINIMUM SLING ANGLE FROM THE HORIZONTAL SHALL BE
8. THE TOP OF BEAMS SHALL RECEIVE A SMOOTH FLOAT FINISH (UNLESS NOTED 60°. NON—PRESTRESSED UNITS SHALL BE STORED & TRANSPORTED WITH TIMBER
OTHERWISE). SUPPORTS AT 5th POINTS, UNLESS APPROVED BY J.P. CARRARA & SONS, INC.

A 7. MATERIAL SPECIFICATION AND MIX DESIGN SHALL CONFORM TO VERMONT SPEC.
9. SHEAR KEY SURFACES SHALL BEf SAND BLASTED CLEAN. P510.02 AND P510.05 RESPECTIVELY.

10._ BEAMS SHALL BE HANDLED AND ERECTED USING THE LIFTING LOOPS ONLY.

, DESIGN MIX:
THE "MINIMUM "SLING "ANGLE FROM THE “HORIZONTAL SHALL BE 90" (VERTICAL _

PICK). RIGGING SHALL BE CONFIGURED SUCH THAT THE BEAMS REMAIN PLUMB VAV'PNPGR&ACLE'SLABS. ng EE:B@E m ﬁjﬁgm Hg Bg:

AND 'LEVEL AT ALL TIMES. A SPREADER BEAM OR FRAME MAY BE REQUIRED. ABUTMENTS:  JP.C. BRIDGE MIX #445M

d PINS T (g TA y‘ K =A'A ‘. .'-‘- N

LOOPS — SEE DETAIL, THIS SHEET. BEAMS SHALL BE STORED AND 8. QUALITY CONTROL PROCEDURES ARE IN ACCORDANCE WITH PCl REQUIREMENTS.
TRANSPORTED WITH TIMBER SUPPORTS WITHIN 3'~0" OF THE BEAM ENDS, JP. CARRARA & SONS, INC. IS A PCI CERTIFIED PLANT.

UNLESS APPROVED BY J.P. CARRARA & SONS, INC.

9. CURING METHOD: AS SOON AS THE TOP OF PRECAST CONCRETE UNITS ARE
11. MATERIAL SPECIFICATION AND MIX DESIGN SHALL CONFORM TO VERMONT SPEC. FINISHED, A COVER OF RIGID INSULATION AND POLY WILL BE PLACED OVER THE

P510.02 AND P510.05 RESPECTIVELY. UNIT. NATURAL CURE WITH NO EXTERNAL HEAT APPLIED.

DESIGN MIX: J.P.C. BRIDGE MIX #430M (5 GAL./CY DCI) 10.ABUTMENT POST—TENSIONING SEQUENCE:

/\

12. QUALITY CONTROL PROCEDURES ARE IN ACCORDANCE WITH PCI REQUIREMENTS.
J.P. CARRARA & SONS, INC. IS A PCI CERTIFIED PLANT.

. ERECT PRECAST CONCRETE ABUTMENTS. APPLY SIKADUR 32 HI-MOD EPOXY

13. CURING METHOD: AS SOON AS THE TOP OF BEAM IS FINISHED, A COVER OF TO FIRST UNIT ERECTED AT MATCH CAST JOINT.

INSULATED POLY. THE DESIRED CURING TEMPERATURE RANGE SHALL NOT ,
DROP BELOW 70°F. THE TEMPERATURE SHALL BE RECORDED BY AUTOMATIC . THREAD (2) 1/2°¢ POLY STRAND TENDONS THROUGH DUCTS IN ABUTMENTS,
SENSOR INSTRUMENTS ON GRAPH CHARTS. SPACED NOT MORE THAN 100" AND POST—TENSION CENTER TENDONS TO APPROXIMATELY 5,000 LBS.
APART AND WILL CONTINUE UNTIL RELEASE STRENGTH IS ACHIEVED. EACH
CHART SHALL BE MARKED WITH THE CASTING DATED AND LOCATION OF THE
RECORDER. IF NECESSARY TO MAINTAIN CASTING BED TEMPERATURE PRIOR TO
CONCRETE PLACEMENT OR TO ACCELERATE EARLY AGE STRENGTH GAIN,
EXTERNAL RADIANT HEAT MAY BE EMPLOYED VIA HOT WATER DUCTS BENEATH

AND WITHIN THE PERIPHERY OF THE CASTING BED. MAXIMUM CURING
TEMPERATURE SHALL NOT EXCEED PCl SPECIFIED LIMITS. STRAND TENSIONING PROCEDURE:

14. OWNER SHALL PROVIDE APPROPRIATE WATERPROOFING TO GROUTED SHEAR *
KEYS. J.P. CARRARA & SONS, INC. SHALL NOT BE HELD LIABLE FOR 1. PULL EACH STRAND INITIALLY TO 3,000* LBS. AND MARK STRAND.

. AFTER 12 HOURS, POST—TENSION ALL TENDONS TO 32,000 LBS.

11'-2)4" OVERALL

8" 9'-10%" NEXT BEAM WIDTH
. d y ) PROBLEMS ASSOCIATED WITH MOISTURE INFILTRATING GROUTED SHEAR KEYS. 2 THEN PULL EACH STRAND TO A TOTAL TENSION OF 45.026% LBS. AND
” LIJ LIJ ,’* ’,*
KOROLATH SHIM (1) 2" ID. PVC SLEEVE S A PRECAST CONCRETE PARAPET SHALL HAVE A RUBBED FINISH IN ACCORDANCE MEASURE ELONGATION' AFTER SEATING. IT MUST BE BETWEEN 197 AND 217%.
(TYP-) FROM END OF BEAM (TYP) LIFTING SHACKLE WITH  SECTION 501. * NOTE: FORCES READ ON STRESSING JACK GAUGES MUST BE MADE TO
: CORRESPOND TO ABOVE VALUES BASED ON CALIBRATION DATA FOR
A SPECIFIC JACK USED.

SET OF STRAND
LIFTING LOOPS

STEEL TUBE WRAP

ELONGATION CALC. AND TENSIONING

11/2"¢ COIL NUT (TYP.)

11/2"¢ COIL NUT (TYP.)

SHACKLE BOLT/PIN

T WA S H E R 1 /2 ” X 4" X 4)1

11; X 6" X 11_01; _¢‘+_¢_+_¢_ " :..:.
BENT TIE-DOWN 9008 W19/ HoE (te) (NOT TO BE USED FOR CONSTRUCTION)

PLATE (TYP.) TEEEE S

KOROLATH SHIM (TYP.)

SIZE & GRADE: 0.60"#¢x 270 KS

AREA:  0.217 IN"2

TENSION: 44,000 LB. EACH STRAND

GRIP-TO-GRIP:  252’-0" = 252.00°

Es = 28,600,000 PSI (ASSUMED FOR THESE CALCULATIONS; VALUE TO BE
OBTAINED FOR STRAND SPOOL ACTUALLY USED)

NOTE: BEAMS AND ABUTMENTS SHALL BE HANDLED AND ERECTED
USING THE LIFTING LOOPS ONLY. SHACKLE BOLT/PIN SHALL BE
PLACED UNDER LIFT LOOPS AS SHOWN. DESIGN AND
CONFIGURATION OF RIGGING BY PURCHASER.

5-0"

NOTE: BEAM SHOWN IS SCHEMATIC

EXAMPLE:

A = PL _ (44,000 — 3,000) x 252.00 x 12
N.TS. - AE 0.217 x 28,600,000

THEREFORE: (TOLERANCES € 5%)

NEXT BEAM 28D HOLD—DOWN DETAIL LIFTING SHACKLE DETAILS
FOR SHIPPING

= 19.977"

A UPPER LIMIT = 1.05 x 19.977" = 20.98" = 21"
A LOWER LIMIT = 0.95 x 19.977" = 18.98" = 19”

EXTRA FORCE REQUIRED TO COMPENSATE FOR 1/2" CHUCK SLIPPAGE:

05 x 41,000
AP = 19.977

TOTAL TENSIONING FORCE = 44,000 + 1,026 = 45,026 LBS.

= 1,026 LBS.
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| | | | | Ll i o | | I | | | (10) MK—R3 W/ (1) #5 (LV.I) 0’ 6" (7) SP. @12" = 7-0 ©(o
- - — — o= F ] i e e (e 50T 2V, T8 LACT |
| | | | | e : | | I : : : ' m WING WALL SECTION
: | | ” - ,_ ”
:_ _:_ _: - _: _:_ L |- rstoL — Q}_r_ i —t WW1 3/4" =1-0
’ IR e (TYP%‘M‘ o S|
T _|____|_|_|:-:| ( = — |- — — — h e
%T B ¢ J—R——_W_\TV_SJ\’ I | | | 2 © ll—-jl—: — lf_ N — (i:R—WWG \>—:- 1
o~ | T———1" | | L { o N T 10°=255"% (MAX.)WING WALL HT. (R—Wwe)
| ] o o o - o o J_ | b | — —_— —_— _— _— _— - 2 ) .
— | | | .Jn-! ! % ~ ! | | d;OT giWALL : §\ij (1) SET — #5 x 7=3" (LVL. )| 5" _ 9'-9%”
BOT. OF WALL , . ole CICYS — ' 1
(8) SP. © 12"+ = 7'-3%s —t o | = 8) P @124 = 7—6" (I MK=R3 W/ (1) #5 (LV.II)
9) SETS OF #5 9'—1"_ @ T&B OF FORM o= 2= 2 (8) SP. @ 12'¢ = 7" ) (SEE BOT. ELEV. FOR LENGTH | 7 (8) SP. @ 12" = 80’
- 1 W7 18 SR O RO & Nhe Tz UED (9) SETS OF #5 9'-3" @ T&B OF FORM 3 : 5 EA—TNSERT
(1) SET OF R510L @ T&B OF WALL ==< f :ﬁ W/ (9) SETS OF R507L @ T&B OF WALL :
L (@) 3 9
S5 WING WAL (ENGTH 5L 3 8'—0” WING WALL LENGTH -
2l Hle 2—4 . 5-3% , 2'-7" (2) PAIRS OF MK-R4 @
L |~ wn b ”
SLAN IN VIEW FORM "R—WW5” A R PLAN IN VIEW FORM 52_"W\1A’/6o" R_507L @ T&B OF WALL g o GR(])UT - 1 T/FORM (STRIPPING)
” ) ” [y = <+ =1 - .
1/2" =1'-0 S S (SEE PLAN FOR Q1% 5 " PORTS TO T /FORM #5 @ TOP (SEE PLAN FOR  /~ T/WING WALL SHALL
/Q o
v FINISH
> & | 3
T : ~ 3
'_ ~ .
8'=5%" WING WALL LENGTH ) Lo =N ey
T T 8'—0" WING WALL LENGTH —|2 - ]
o /N |2 = Y
s (45 767 (LVL. 1) R510L o5 #5 x 7-3" (L 1) y(11) MK-R3 @ TOP 5
= @ TOP (SEE PLAN  (10) MK-R3 @ TOP _ = @ TOP (SEE PLAN ) & BOT. OF FORM : v FORM FACE \ Mj
= < ™)
= FOR QTY. & SPA.) & BOT. OF FORM & = FOR QTY. & SPA.) | D ™ #5 @ BOT. (SEE PLAN FOR 2 %
- i E \ 3" QTY., LENGTH & SPA.) i =
*_ @
X X () MK=R3 W/ (1) #5 (LV.II) 6" (8) SP. @ 12" = 8'-0 Z|o
. - - - — | — (SEE BOT. ELEV. FOR LENGTH ’ U
A . N . @ EA. INSERT S
FORM FACE #5 x 7=2" (LVL. 1) @ BOT. S FORM FACE JaASasONEneaRS: v @ WING WALL S/EC TIO N SUBMITIED
“Rowws > SEE PLAN FOR QTY. & SPA.) A\ | | 20 e - x 7'= : : O 3/4" =1'-0
JRoWS_ \ ) i C_R-Ww6_>) (SEE PLAN FOR QTY. & SPA.) APR 212014
T ’ s am 7_3J/2 i S J.P. CARRARA & SONS, INC.
v . (8) SP. @ 12"+ = 7-6 MIDDLEBURY, VT 05753
3 W/ (8) SETS OF R507L @ T&B OF WALL & )| 11%6" | 3 (9) SETS OF #5 9'-3" @ T&B OF FORM 3
1) SET OF RS10L @ T&B OF WALL : W/ (9) SETS OF R507L @ T&B OF WALL
: _ : . 8.8 T :
WING WALL BOTTOM ELEVATION WING WALL BOTTOM ELEVATION MARK: R—WW5 QTY.: 1 WT.: VOL.: 4.30 cy
1/2" =1'-0" 1/2" =1'-0" MARK: R—WW6 QTY.: 1 | wr.: 9.0 T |voL.: 4.44 cy
MATERIAL LIST WING WALL
QTY./WING WALL
DESCRIPTION
R—WW5 R—WW6
1 #5 BENT BAR (LEVEL Il, DUAL COATED) 16
2 #5 BENT BAR (LEVEL Il, DUAL COATED) 2
BOT OF GROUT TUBE PORT
TO BE ABOVE TOP OF GROUT ALL NMB GROUT TUBE 3 #5 BENT BAR (LEVEL I, DUAL COATED) 0
INLET OF NMB SPLICE SLEEVE PORTS TO T/FORM & 4 #5 BENT BAR (LEVEL Il, DUAL COATED) 0
TOWARD T/WALL 5
10)5” 6
7 #5 x 7-2" (LEVEL Il, DUAL COATED)
GROUT TUBE — - L 8 #5 x 7'-3" (LEVEL Il, DUAL COATED)
TYP. ~ ' -
(TYP.) T o R-511L (TYP.) ~ "m0 9 #5 x 7'=6" (LEVEL Il, DUAL COATED)
N 45 x 9'=1" (LEVEL Il, DUAL COATED)
: i_ R=512L (TYP.) ~{. =
} : TN #5 x 9'-3" (LEVEL Il, DUAL COATED)
—
=Y _ #6 X 7-3" (TYP.) — <0
S| = 3 ERRAEE & A
= 1= 4/ B (NMB SPLICE SLEEVE #5 U-X(PG) (EPOXY COATED)}/ 1\
® " m AT x 9 1/2" SWIFT LIFT LIFTER
C SECTION B .
BOT OF GROUT TUBE PORT RS TNE SPUcE Wi/ 8 0 /N 4/11/14 REVISE & RESUBMIT 20T x 19 3/4” SWFT UFT LIFTER
INLET OF NMB SPLICE SLEEVE APPROVAL STAMP: J.P. CARRARA & SONS INC. W.M. SCHULTZ CONSTRUCTION, INC.
PO BOX 2620
Precast & Prestress Manufacturer
DETAIL — ”B” 2464 CASE STR., MIDDLEBURY, VERMONT 05753  Phone:(802)388—6361 Fax:(802)388—9010 BALLSTON SPA, NY 12020
1_1/2" =1’—O" .
STATE OF VERMONT AGENCY OF TRANSPORTATION DATE:  MAR. 14, 2014
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z ”% | | | | | ©
.| _|_|____|_|_J@3 &
Q | | | | | =
> | | | | |
— == — — — — = &
| | | | |
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| | | |
|$ | | |@ ||
) - —— — — —|— — =
T CRwe>y  — — —|— I e
N _ -
o =T | | | ©
N Y | S T! —
BOT. OF WAL o121 - 7 oo
(9) SETS OF #5 9'-9” @ T&B OF FORM —( ni=y
3 W/ (8) SETS OF R507L @ T&B OF WALL &{ | 11%4¢" LS=
(1) SET OF R510L @ T&B OF WALL =2<
L
8'~5'%g" WING WALL LENGTH SIETS
n—
— | —
LIJ\/
PLAN IN VIEW FORM "R—Ww8" o~
1/211 =11_o)1 \“:/E
|_
T N xé 8'~5'%5" WING WALL LENGTH 2 )
] o 1 W
GE 7-6" (LVL. 1) R510L
-2 8 TOP (SEE PLAN  (11) MK—-R3 @ TOP ]
= FOR QTY. & SPA.) & BOT. OF FORM BN
JL -
T — — — — _E
FORM FACE -
—————— Te)
C_R-Ww8 > #5 x 7-2" (LVL. Il) @ BOT.
————— (SEE PLAN FOR QTY. & SPA.)
B 5P = 7-3)
F459-9" @I&B QFF
3 W/ (8) SETS OF R507L @ T&B OF WALL &\ | 117"

(1) SET OF R510L @ T&B OF WALL

WING WALL BOTTOM ELEVATION
1/2" =1'-0"

BOT OF GROUT TUBE PORT

TO BE ABOVE TOP OF GROUT
INLET OF NMB SPLICE SLEEVE

ALL NMB GROUT TUBE
" PORTS TO T/FORM &

TOWARD T/WALL

GROUT TUBE —{
(TYP.)

BOT. OF WALL

i

T/WALL

BOT OF GROUT TUBE PORT
TO BE ABOVE TOP OF GROUT
INLET OF NMB SPLICE SLEEVE

MK—R3 [NMB SPLICE
SLEEVE] (TYP.)

DETAIL — "B”
1-1/2" =1"-0"

9’—4'%5’§ (MAX.)gWING WALL HT. (R-Ww7)

(1) SET — #5 x 7'=3" (LVL. ) ZK\N/ 8'—11"%s"
L~ \
© (10) MK—-R3 W/ (1) #5 (LV.I) ) S
| (SEE BOT. ELEV. FOR LENGTH (7) SP. @ 12" = 7'-0
) 27_0" 3 6'-0" . a O @ EA. INSERT
— Y |=
(2) MK=R5 @ T/WALLL 1-¢" ] 47 1'=11” NIk % (2) PAIRS OF MK-R4 @
ERECTION S|E i
( ) i o[ R-507L @ T&B OF WALL g ] w T/FORM (STRIPPING)
z= (SEE PLAN FOR QTY. & ALL NMB GROUT TUBE
5542 SPACING) S PORTS 10 T/FORM . LTSEG%EE o e s |3
BRI - - (SEE DETALL B) ar., & SPA.) = |
T/WALL = X o | FINISH S e g
/] ) a . m,
| ~ o e S B i
| | ~{ ~ e = :
= ||— —L TH = o
| - JNAS o\
| | | ™~ —F : FORM FACE 5|5
| | | T I~ 3 \#5 @ BOT. (SEE PLAN FOR NS
~— ~ .
=l 9 & o |y 3 QTY., LENGTH & SPA.) I
T ~ | | | | i | 4 _ ©Z
— . m y » —
J| = — | — — = I— +— 4 —# o (10) MK—R3 W/ (1) #5 (LV.I) (7) SP. @ 12" = 7-0 £lo
e | | | | | ] = (SEE BOT. ELEV. FOR LENGTH ’ k=
= @ EA. INSERT ==
=1 : — :— :— :— :— — + —: o /A WING WALL SECTION
:(D % : 3 411 =1;_On
= o | I | I | N ‘e W /
N = —— = = = — + —F =
<] : S | ) »
| | ) | I | IS o 10'-2%" WING WALL HT. (R—WW8)
N D B I I RIS o~
— @ Al | o D7 |6 = (1) SET — #5 BARS (LVL. 1) | 5 9'-9%
| L | I | IRISS (I) MK=R3 W/ (1) #5 (LV.I) o
= —|l— |[|— |— I— — (SEE BOT. ELEV. FOR LENGTH (8) SP. @12" = 8'-0
= —— — |— = R @ EA. INSERT
| | | | L e D
0 - i 2’1 ) 6'-0% ) 2’1 (2) PAIRS OF MK-R4 @
[ l l I [ 17 71L IS I 4 1 T/FORM (STRIPPING)
TS — BOT. OF WALL | (\nnn” o = ALL NMB GROUT TUBE
o e (SEE PLAN FOR QTY. & " SORTS 10, T/FOR #5 @ TOP (SEE PLAN FOR  ~ T/WING WALL SHALL .
RE 8 SP. @12k = 76 , SPACING) © /FORM & QTY., LENGTH & SPA.) RECIEVE A SCREED =
VEE (9) SETS OF #5 @ T&B OF FORM 3 .. e (SEE DETAIL B) 0 : iy =0 .
f =5 W/ (9) SETS OF R507L @ T&B OF WALL o 2 = o™l3
S| 8'—0” WING WALL LENGTH ~r
P> PLAN IN VIEW FORM "R—WW7” = B S —
e s G F _
— 2 = - o
i¢ FORM FACE \ Az\fg
iy #5 @ BOT. (SEE PLAN FOR 2E
3 QTY., LENGTH & SPA.) 3 ~l
- CLR’ CLR. ©|3
= 8'=0" WING WALL LENGTH R ) S
5 (1) MK=R3 W/ (1) #5 (LV.I) (8) SP. @ 12" = 8'-0 %) 5 2|0
& 45 x 7=3" (LVL 1) (10&)6 hB/Ig;RéF@FCT)%PA (SEE BOT. ELEV. FOR LENGTH ’ o U
. =
= © TOP (SEE PLAN - ¢ IR 7B \JWING WALL SECTION i SUBMITTED
= FOR QTY. & SPA.) o) W 38 =10’
( ( [ E ‘ w - APR 21 2014
B S ;Qn J.P. CARRARA & SONS, INC.
| R R ™~ MIDDLEBURY, VT 05753
FORM FACE | - : _ . . )
_______ 45 % 7-5 (LWL 1) © B80T N MARK: R—WW8 QTY.: T | WT.: 9.4 T |[voL.: 4.65 cy
CR-WW7 O SEE PLAN FOR QTY. & SPA.
TS ( c ) MARK: R—WW7 QTY.: T | wWT.: 7.7 T |VOL.: 3.76 cy
(8) SP. @ 12+ = 76"
3 (9) SETS OF #5 @ T&B OF FORM 3 A
W/ (9) SETS OF R507L @ T&B OF WALL QTY /WING WALL
WING WALL BOTTOM ELEVATION ITEM | MARK DESCRIPTION R—WWe R—WW7
1/2" =1"-0" 1 R-507L | #5 BENT BAR (LEVEL II, DUAL COATED) 16 18
2 R—-510L #5 BENT BAR (LEVEL I, DUAL COATED) 2 0
3 R—-513L #5 BENT BAR (LEVEL I, DUAL COATED) 0 2
4 R—-514L #5 BENT BAR (LEVEL I, DUAL COATED) 0 2
5 R—-515L #5 BENT BAR (LEVEL I, DUAL COATED) 0 2
6 R—-516L #5 BENT BAR (LEVEL I, DUAL COATED) 0 2
7
8
9 #5 x 6'=7" (LEVEL Il, DUAL COATED) 0 6
10 #5 x 7-2" (LEVEL Il, DUAL COATED) 12 0
11 #5 x 77-3" (LEVEL Il, DUAL COATED) 0 14
3 ” ” 3 ”
3%, 108" 3% 12 45 x 7—6" (LEVEL I, DUAL COATED) 12 0
13 #5 x 77-10" (LEVEL Il, DUAL COATED) 0 6
14 #5 x 8-11" (LEVEL Il, DUAL COATED) 0 6
o 15 #5 x 9'-9” (LEVEL Il, DUAL COATED) 18 0
#:m 16
e 17
1l ™
| I 18 N
 E— 19 MK-R3  kNMB SPLICE SLEEVE #5 U-X(PG) (EPOXY COATED)Y/ 1\ 22 20
MK—R4 AT x 9 1/2" SWIFT LIFT LIFTER 4 4
A 4/11/14 REVISE & RESUBMIT MK—R5 20T x 19 3/4” SWIFT LIFT LIFTER 2 2
/C™ SECTION B
W2 s =ro APPROVAL STAMP: J.P. CARRARA & SONS INC. W.M. SCHULTZ CONSTRUCTION, INC.
PO BOX 2620
Precast & Prestress Manufacturer
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10'-0" 10°-3"

8k%”
Y

4-9%"

10'-0" 10-3"
R—589 R=590
#5 BENT BAR #5 BENT BAR
(4) REQ'D. (4) REQ'D.

8'—4 9-4" 9-7 99"
[ce) [ce) [c®) [ce) [ce)
g-4" 9-4 9-7 9'-9”
R=585 R—586 R—587 R—588
#9 BENT BAR #5 BENT BAR #5 BENT BAR #5 BENT BAR
(76) REQD. (64) REQD. (4) REQD. (4) REQD.
-3 {E
19'-6"
R—901
49 BENT BAR
(71) REQD.
=2 5-3%"
“r 0 1 T , 2-5% ,
o~ o~ \
175° X 1
175°
1'-0" R=511L R=512L
#5 BENT BAR #5 BENT BAR
R—507L (2) REQD. (2) REQD.
#5 BENT BAR (LEVEL I, DUAL COATED) (LEVEL Il, DUAL COATED)
(72) REQD.
(LEVEL I, DUAL COATED)
-8 5-7

R—=513L
#5 BENT BAR
(2) REQD.
(LEVEL II, DUAL COATED)

159

R=515L
#5 BENT BAR
(2) REQD.
(LEVEL I, DUAL COATED)

PRECAST WINGWALLS

1'=5)"

2'-3%"

¥

1'~10”

5'-5)%"

i i
(@] N
=
1'=1"
R—510L
#5 BENT BAR
(4) REQD.

(LEVEL I, DUAL COATED)

R—514L
#5 BENT BAR
(2) REQD.
(LEVEL Il, DUAL COATED)

411"

220"

R—=516L
#5 BENT BAR
(2) REQD.
(LEVEL Il, DUAL COATED)

o

ITEM | MARK | QTY. DESCRIPTION REMARKS

1 %)
e

2 55 #6 x 19'=7" (LEVEL |, BLACK REINFORCEMENT) d

3 T
2

4 o
x

5 &
<

6 MK—-R2 24 8T x 10" SWIFT LIFT LIFTER 5
<

7 O
%

8 o

9

10 6 #5 x 6'=7" (LEVEL Il, DUAL COATED)

11 23 #5 x 7'-2" (LEVEL Il, DUAL COATED)

12 34 #5 x 7'-3" (LEVEL Il, DUAL COATED)

13 23 #5 x 7-6" (LEVEL Il, DUAL COATED)

14 6 #5 x 7'=10" (LEVEL I, DUAL COATED) g
<

15 6 #5 x 8'—=11" (LEVEL Il, DUAL COATED) =

16 18 #5 x 9'=1" (LEVEL I, DUAL COATED) 2
=

17 18 #5 x 9'-3" (LEVEL Il, DUAL COATED) —
0

18 18 #5 x 9'-9" (LEVEL Il, DUAL COATED) S
Ll

19 &

20

VV'ZJ\/VVWWWWVVWWWWWWWWWWWW\

22 MK—R3 84 NMB SPLICE SLEEVE #5 U-X(PG) (EPOXY COATED) 5

23 MK—R4 16 4T x 9 1/2" SWIFT LIFT LIFTER 5

24 MK—R5 8 20T x 19 3/4” SWIFT LIFT LIFTER 5

\MM‘\AM/\,\MM‘\AMMMMMMMMMMMA/
25

/\ 4/11/14 REVISE & RESUBMIT

SUBMITTED

APR 212014
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311"

\\6

N— ~

"=9k" { 1'=11%"

R=511

#5 BENT BAR
(13) REQD.

AN\

N— N

1'-8%" 1-10"

7

R—536L
45 BENT BAR
(12) REQD.
(LEVEL II, DUAL COATED)

R—601

#6 BENT BAR
(68) REQD.

3-9%"

R-645

#6 BENT BAR
(9) REQD.

PRECAST ABUTMENT

344"

= X :
T R S
o) ~ N
)
\\6
N N
{ 1'-8%" { 1'-10” 1-9%"
R—512 R-513
#5 BENT BAR #5 BENT BAR
(13) REQD. (13) REQ'D.
~ N
N &)
= T
p)
N N
1'-9%" 1'-9)"
R=537L R-538L
#5 BENT BAR #5 BENT BAR
(8) REQ'D. (8) REQD.
(LEVEL II, DUAL COATED) (LEVEL II, DUAL COATED)
1-5%" 1
-11%" 3-0" =1
,\rLQ; /200 .
3
)
(%
R—602
#6 BENT BAR ;
(20) REQD. -—M
R—603L
o o #6 BENT BAR
3-8 3-6 (16) REQD.
~ ~ ~,  (LEVEL II, DUAL COATED)
- . 9'-3%"
' R R
s} ip) p)
f=)
_I
R—608
R—646 R—647 #6 BENT BAR
#6 BENT BAR #6 BENT BAR (8) REQ'D.
(4) REQ'D. (4) REQD.

MISCELLANEOUS MATERIALS
ITEM | MARK | QTY. REMARKS
1 48 #6 x 5—2" (LEVEL | — BLACK REINFORCEMENT)
2 26 #6 x 5—4" (LEVEL | — BLACK REINFORCEMENT)
3 48 #6 x 5—=7" (LEVEL | — BLACK REINFORCEMENT)
4 26 #6 x 5-10" (LEVEL | — BLACK REINFORCEMENT)
5 13 #6 x 8-10" (LEVEL Il — BLACK REINFORCEMENT)
6 1 #6 x 8—11" (LEVEL Il — BLACK REINFORCEMENT)
7 26 #6 x 9'—8" (LEVEL Il — BLACK REINFORCEMENT)
" 8 7 #6 x 13'—=4" (LEVEL | — BLACK REINFORCEMENT) é
J,_ 9 2 #6 x 13-8" (LEVEL | — BLACK REINFORCEMENT) '5
m
10 7 #6 x 14—4" (LEVEL | — BLACK REINFORCEMENT) <
'_
1" 2 #6 x 14'=5" (LEVEL | — BLACK REINFORCEMENT) 2
O
12 2 #6 x 14'—8" (LEVEL | — BLACK REINFORCEMENT) E
o
\\6 13 7 #6 x 15'=0" (LEVEL | — BLACK REINFORCEMENT)
14 2 #6 x 15'=5" (LEVEL | — BLACK REINFORCEMENT)
\ N 15 7 #6 x 16'=0" (LEVEL | — BLACK REINFORCEMENT)
-9’ [ )/ { -1%" 16 36 #6 x 24'-8" (LEVEL | — BLACK REINFORCEMENT)
17
R=514 R-535L 3
#0 BENT BAR #5 BENT BAR
(13) REQD. (12) REQD. 19 16 SET OF (4) 0.60"6 x 270 KS|I STRAND LIFTING LOOPS
(LEVEL II, DUAL COATED)
-0 1'-0"
3-6"
S 1o
e ~ 3-6% 3-10
o o 4 N e ™
J w0
5\ * R R o 9
p) s} p) p)
. _
=0 1'-0”
R-635L A
#6 BENT BAR R—643L R—636L R—638L '
R—604 (4) REQD. 6 BENT BAR #6 BENT BAR #6 BENT BAR
6 BENT BAR # : '
# : (LEVEL II, DUAL COATED) (5) REQD. (1) REQ'D. (1) REQ'D.
(8) REQD. (LEVEL II, DUAL COATED) (LEVEL Il, DUAL COATED) (LEVEL Il, DUAL COATED)
3-9%" 3-8) 3-6"
4 N 4 4 N
2 = 9,_3%”
R R R R R R
bp) ) D5} e} D5} ) .
2 (@]
o |
| —
R—639L
R=640L R=641L R=642L #fz E)SENT BAR
46 BENT BAR 46 BENT BAR 46 BENT BAR 8) REQD.
(8) REQD. (4) REQD. (1) REQD. (LEVEL II, DUAL COATED) SUBMITTED
(LEVEL Il, DUAL COATED) (LEVEL Il, DUAL COATED) (LEVEL Il, DUAL COATED) APR 21 2014
J. P. CARRARA & SONS, INC.
MIDDLEBURY, VT 05753
/\ 4/11/14 REVISE & RESUBMIT
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MISCELLANEOUS MATERIALS
ITEM | MARK | QTY. REMARKS
1 54 #4 x 910" (LEVEL Il, DUAL COATED)
2
3 20 #5 x 8—0" (LEVEL I, DUAL COATED)
4 8 #5 x 8—2" (LEVEL I, DUAL COATED)
5 20 #5 x 83" (LEVEL I, DUAL COATED)
6 10 #5 x 8—6" (LEVEL I, DUAL COATED)
7 10 #5 x 8—7" (LEVEL I, DUAL COATED)
8 660 #5 x 9'—4” (LEVEL Il, DUAL COATED) %)
9 36 #5 x 9'=7" (LEVEL Il, DUAL COATED) g
10 60 #5 x 9'=10" (LEVEL Il, DUAL COATED) e
11 34 #5 x 10°=5" (LEVEL Il, DUAL COATED) é
12 4 #5 x 11'=3" (LEVEL Il, DUAL COATED) o
13 2 #5 x 12°=2" (LEVEL Il, DUAL COATED)
14 84 #5 x 24—0" (LEVEL Il, DUAL COATED)
15 12 #5 x 26’-0" (LEVEL Il, DUAL COATED)
16 12 #5 x 40’-0" (LEVEL Il, DUAL COATED)
17 84 #5 x 41°-0" (LEVEL Il, DUAL COATED)
18
19 39 #8 x 1'—6" (LEVEL Il, DUAL COATED)
20
21 12 SET OF (4) 0.60"¢ x 270 KSI STRAND LIFTING LOOPS
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