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State of Vermont Agency of Transportation
PDD/Structures Design Section
National Life Building — Drawer 33 [phone] 802-828-01611
Montpelier, VT 05633-5001 [fax] 802-828-3566
www.aot.state.vt.us [ttd] 800-253-0191
February 11, 2015
J. P. Sicard, Inc.
PO Box 508
Barton, VT 05822

Project Name: Randolph BRO 1444(57)

Structure Identification: TH65 (Palmer Road) Bridge 35

The precast concrete fabrication drawings associated with Items 540.10 Precast Concrete Structure (Abutment
#1) and (Abutment #2) and Item 900.640 Special Provision (Pre-stressed Concrete NEXT D Beams)(NEXT

28D), has been reviewed and is being returned herewith.

Please incorporate all review comments in red and resubmit.

Sincerely, ﬂ

Todd A. Sumner P.E.
Project Manager

Viansesas




ABUTHMENT & WING WALL GENERAL NOTES
I MIN, CONCRETE STRINGTH AT 28 DATS SHALL BE ,000 P8I

2. TN, CONCRETE STRENGTH AT STRESS TRANSFER SHALL BE 3,500 PS5
{UNLESS NOTED OTHERWISE).

5. REMFORCING STEEL SHALL BE GR-50, ASTM A-6/5 (AASHTC H31)
LEVEL & (EPOXT COATED) OR LEVEL © (BLACK STEEL) (AS NOTED ON
SHOP DRANINGS ).

4, THE TOP OF ABUTTENTS SUALL RECEIVE A RAKE FINSH ROUGHENED
TO 1748 AFPLITUDE (UKLESS MOTED OTHERAMSE)

5. THE TOP GF WING HALLS SHALL RECEIVE A SMOOTH SCREED FIMIGH
{UNLESS NOTED CTHERINSE)

6. PRECAST CONCRETE LNITS SHALL BE HANDLED AND ERECTED USING
BE .
ATORED § TRANSPORTED WITH TIMBER SUPPORTE AT Sth POINTS,
WHLESS APPROVED BY JP. CARRARA ¢ SONS, INC.

7. TATERIAL SPECIFICATION AND MHX DESIGH SHALL CONFORM TO
VERMOWT SPEC. PRIOSZ AND PEIG.OE RESPECTIVELY
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ASUTHENTS: JP.C. BRIDGE MY SMEFSCC
&  OUALITY CONTROL PROCEDURES ARE IN ACCORDAMCE WITH PCI
REGUIREMENTS. LP. CARRARA § SGMS, INC. 18 4 PCI CERTIFIED
‘=30 3/ 530" CENTERLIME OF BRG. TO CENTERLINE OF BRG. =30 3B
At T \ / angt v 4, CURMG METHOD: AS SCON A THE TOP OF PRECAST CONCRETE UNITS
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2 WIFES WALL NATURAL CURE WITH NO EXTERNAL HEAT APPLIED.
= 10, ABUTTIENT POST-TEHS:OMING SEQUENCE
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EXAMPLE PRESTRESSING STRAND
ELONGATION CALC. AND TENSIONING
{ROT 10 BE USED FOR COMBTRUGTION}
SIZE | GRADE: 0.40°% x T70 KS1

Es = 26,600,000 P5l {ASSUMED FOR THMESE CALCULATIONS; VALUE TG BE
CETAIMED FOR STRAND SPOOL ACTUALLY USED)
EXAMPLE

e G+ (A AR 2 2 o

THEREFORE: (TOLERANCES £ 5Y)
AUPPER LIMIT = 165 x KATT® » 098" = 2*
L LOWER LT = 6.6 & M AT = 15.98° =

EXTRA FORCE REQUIRED TO COMPENSATE FOR 172" CHUCK SLIFPAGE,

ar e LEEAZD |0 tps,

TOTAL TENBICNING ROREE » 44,000 « 1,006 = 45,026 LBS,

STRAND TENSIONING PROCEDURE:
| PULL EACH STRAND INFIALLY TO 8,000+ LB, AND PARK STRAND

2. THEN PULL EACH STRAND TO A TOTAL TENSIH OF 45,02¢¢ LBS AND

FEASURE ELONGATION AFTER SEATING. IT MUST BE BETHEEN K% AND

xa'e,

L NOTE: FMRWNSMMMWGESMTBEW
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nATA FOR SPECIFIC 140K USED.

AN vzt OVERALL

A'ed 2 REHT SEAM WIDTS

= B0
#

gi;!l" HIGK « 0 172" IIfZ’

TOMERIC BRG. PAD

EA. END OF EA, 8TEF) { IED
JTHERS)

B 0t

TIE-DOHN
PLATE (TYP }

MODIFIED NEXT BEAM 28D HOLD-DOWN

B HABIER w3" v 4* x 47
W1 A6 MLE (TTR.)
FORCLATH S+t

(TYP.)

HOTE:  BEAMS SHALL
3 LIFTING LOOPS ONLY.

THAT EUAL AND VERTI
SET OF LIFTING LOOPS AT EACH END OF TME BEAR.
BOLT/PN SHALL BE
DESIGH

. TN CONCRETE STRENGTH AT STRESS TRANSFER SHALL BE 4,800 P31

NEXT BEAM GENERAL NOTES

FHIN, COMNCRETE STRENGTH AT 28 DAYS SHALL BE 6,000 PSI

RENACRCMHG STEE. SHALL BE GR-60, ASTH A-415 (AASHTO T31)
LEVEL { {EPOXY COATED).

PRESTRESSING STRANDS SHALL CONFORM TO ASTM A-dle {AASHTD
POOB) AND SWALL CONSBT OF 06070 x FX0 K8l T-HIRE LG
RELAXATION STRANDS.
RANDS Suall BACH B2 PULLED TG HAVE & NET
STRAND ELONGATION. (SEE
e CALCLAATION AND TEMSONING PROCEDURE, THIS

ENDS OF PRESTRESSING STRANDS SUALL BE CUT FLUSH WITH END OF R

HEXT BEAM STEMS {UNLESS NOTED OTHERWISE) AND EPCUT PAINT]
Ald EXPOSED CORHERS SHALL BE CHATWERED 4' (i 23
OTHERWISE}

THE TP OF BEAMS SHALL RECENVE A LIGHT BROOM
FINISH {IMNLESS HOTED OTHERMISE). @

BSHEAR €ET SURFACES SHALL BE SAND BLASTED CLEMN,
ammummmmwamwm
L AND

FATER AL SPECIFICATION AND HiX DESIGH SHALL CONFORM TC
YERMONT SPEC. PEW.02 AND PSIC.06 RESPECTIVELY,

DESIGH MG AL BRIDGE M 24250 (NO DCE)

QUALITY CONTROL PROCEDURES ARE IN ACCORDANCE WITH PCI
REGUIREMENTS. [1P. CARRARA ¢ SONS, INC. IS & PCt CERTIFIED
PLANT

CURING METHOD: AS SO0W AS THE TOP OF BEA IS FRHSHED, A
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RANGE SHALL HOT DROP TOF. THE TEMPERATURE SHALL BE
RECORDED BY AUTOMATKC SENSOR NSTRUMENTS ON GRAPH CHARTS,
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STRENGTH 15 ACHIEVED, EACH CHART SHALL BE MARKED
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CONCRETE PLACEMENT OR TO

NIT EXCEED PO SPECIFIED
LIMTS.
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Fg. 5.2.10 Arrangement for equalizing lifting loads

N / spreader beam
[ "cs. | - rolling block
equal | equal force equal
T I on all lines
1
| P

INilwes

[

[~ all
reactions
R R R equal

lines equal. The member can then be analyzed as
a beam with varying load supperted by equal re-
actions.

The forece in inclined lift lines can be determined
from Fig. 5.2.7.

5.2.8 Handling devices

The most common lifting devices are prestress-
ing strand or cable loops projecting from the con-
crete, threaded inserts, or special proprietary
devices.

Since lifting devices are subject to dynamic loads,
ductility of the material is part of the design re-
quirement. Daformed reinforcing bars should not
be used since the deformations result in stréss
concentrations from the shackle pin. Alse, rein-
forcing bars are often hard-grade or re-rolled rail
steel with little ductility and low impact strength
at cold temperatures. Smooth bars of a known
stael grade may be used if adequate embedment
or mechanical anchorage is provided. The diam-
eter must be such that localized failure will not
occur by bearing on the shackle pin.

Prestressing strand is often used for lifting loops.
The variables involved make it almost impossible
1o calculate a capacity which can be used for all
situations. Generally, producers will establish
standard criteria for use in handling the standard
products manufactured by that plant. Table 5.2.3
is an example which has been used successfuily.

Reduced capacities for shorter embedment
lengths may be suitable. In shallow products, pro-
viding a 90° bend can reduce the required embed-
ment length significantly. Lightly rusted strand has
better bond than bright strand.

The diameter of the bend of the loop should be
at lsast 4 in. For smailer diameters, the loop ca-

pacmies in Table 5.2.3 should be reduced to:

1 in. dia. — 70 %

2in. dia. — 85 %

3in. dia. — 90 %

The angle of incline of lifting has fitile effect on’
the strand lifting loop capacity if the angle from
the horizontal is more than about 20°. Typical
handling methods are usually such that this angle
is no less than 60°

Table 5.2.3 Capacity of ¥z in. diameter, 270 ksi strands used as lifting loops

-.Embadment Single Double Triple
Lifting angle length loop loop loop
{in.) {kips) ikips) (kips)
16 5 85 1.5
22 8 13 - 175
e 28 10 B 23
34 " B, 29
i 16 75 125 165
. 22, 1.5 . 245
Vertical 28 16,5 . ' 255 33
34 16 325 41
1. These values are limited by slippage rather than strand strength, with a factor of safety af 4. For other
strand diameters, multiply table values by 0.75 for % in. diaméter, 0.85 for %:s in. diameter, and 1.1 for
0.6 in.diamater.
2, Minimum §, = 3000 psi.
3. Muiltiple strand ioops must be fabricated to ensure equal force on each strand.

5-10 PCI Design Handboek
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The following table lists the P-52 Swift Lift Anchors that are currently

fan
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manufactured. Other sizes and lengths are available on special order,

However, the sizes and lengths of anchors shown will handle the major-

ity of flat precast concrete elements.

When the P-52 Swift Lift Anchor is properly embedded in narmal
weight concrele, the tabulated working loads are applicable for any

direction of load. This applies even if t

e direction of load is parallel to

the axis of the anchor, perpendicular 1o it or at any other angle.

Minimum distance between anchors is twice the minimum
edge distance,

It is critical to remember that in order to obtain the safe working loads listed in the table below. the normal weight

concrete must have obtained the minimum cancrete strength shown, prior to initial load application.

Swift Lift Anchor Safe Working Minimum Minimum
Ton x Length Load Cancrete Strength Edge Distance
1 ton x 2-5/8" 1,700 lbs. 3,500 psi a8
1 ton x 3-3/8" 2,000 Ibs. 2,200 psi 10"
1 ton x 4-3/8" 2,000 lbs. 1,600 psi 10

1ton x 8" 2,000 Ibs. 1,600 psi 10¢
1 ton x 9-1/2* 2,000 Ibs, 1,600 psi 10"
2 ton x 2-3/4" 2,100 Ibs, 3,500 psi g
2 tan x 3-3/8" 2,900 Ibs. 3,500 psi 10"
2 ton x 5-1/2" 4,000 lbs. 1,600 psi 13*
2tonx 6" 4,000 bs. 1,600 psi 13"
2 ton x 8-3/4" 4,000 Ibs. 1,600 psi 13"
2tonx 11" 4,000 Ibs. 1,600 psic 14"
4 ton x 3-3/4" 4,000 lbs. 3,500 psi 12"
4 ton x 4-1/4" 4,900 Ibs. 3,500 psi 13"
4 ton x 4-3/4" 5,800 Ibs. 3,500 psi 14"
4 ton x 5-1/2" 7,400 Ibs. 3,500 psi 17
4 ton x 5-3/4" 7,900 |bs. 3,500 psi 17°
4 ton x 7-1/8" 8,000 Ibs. 1,800 psi 20
4 ton ¥ 9-1/2" 8,000 Ibs, 1,600 psi 17"
4 ton x 14" 8,000 Ibs. 1,600 psi 18°
4tonx19" B,00C lbs. 1,600 psi 20"
8 ton x 4-3/4" 6,400 Ibs. 3,500 psi 16"
8 fon x 6-3/4" 11,200 Ibs. 3,500 psi 21"
8 ton x 10" 16,000 lbs, 3,500 psi 19"
8 ton x 13-3/8" 16,000 ibs. 1,600 psi 23"
8 ton x 26-3/4" 16,000 lbs. 1,600 psi 27
20tonx 10" 25,000 Ibs. 3,500 psi 24"
20 ton x 19-3/4" 40,000 lbs. 3,500 psi 31"

www.daytonsuperior.com

Safe Working Loads provide a factor of safety of appraximately 4 te1 in normal weight
concrete. Safe Working Load is based on ancher setback from face of concrete "X
dimension, as shown on page 26.
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Figure 6.15.8 Shear strength of welded headed studs

I—Design shear strength limited by concrete:

¢V = OV: CuCCo (Eq. 65.7) ) )
where: X b

Vi = p125d3° At (Eq. 65.8) N

= = 3 = "
Cn = (1 +3.5d,) <n, . ?

- = de

= J—-— e N

C T34, £1.0 |
d ]
C. = [0.4 + 0.7(33)] =10 de v
L

Table A gives values for ¢ = 0.85
Where: ng = number of studs in back row; see figure for notation

li—Design shear strength limited by steel: -
$Vy = (31,800d% )n (Eq. 6.5.12a)
Table B gives value for n = 1,¢ = 0.9

Table A—¢ V¢ , kips

1, psi 4000 5000 8000 7000 8000
N 10 (o086 | 10 |{ 085 | 10 [ 08 | 10 | 085 | 10 | 085
2 1.80 1.62 2.12 1.81 233 1.98 2.51 2.14 2.69 229
3 .49 2.97 3.90 3.31 4.26 3.63 4.62 3.82 4.94 420
4 6.38 4.57 5.00 5.11 6.58 5.59 7.1 6.04 7.80 6.46
L] 7.51 6.38 8.39 714 9.19 7.82 994 8.45 10.62 9.03
6 9.88 8.40 11.04 89.38 12.02 1 1028 | 13.08 | 11.11 13.87 | 11.87
7 12.45 10.58 13.91 11.82 15.24 12.95 16.46 13.29 17.€0 14.96
-] 15.20 12.82 16.89 14.44 18.61 15.81 20.12 17.08 21.50 18.27
9 1814 | 1544 | 2028 | 17.24 | 22.21 1888 | 23.99 | 2040 | 2565 | 21.80
10 21.25 | 18.06 | 2375 | 2018 | 2601 | 22411 | 28.11 23.88 | 30.04 | 2553
1 2452 | 2084 | 2741 | 23.30 | 30.03 | 25552 | 3243 | 2757 | 3467 | 2047
12 27.94 23.74 31.22 26.53 34.20 29,07 36.94 31.40 39.49 | 33.67
Table B—¢V,, kips
Diameter, in. Va % Y £} % %%
v, 2.0 45 80 124 17.9 24.4
PCI Design Handzoak/Fifih Edition G-=61



IOR - SUPERIOR
: Shective T L i Thin Wais
St Lift Effective Actual Tensile Safe Working Load Per Anchor
] il L, D Actual Comer Distance
—=gih 2de de 12" 18" 24" as" 45
5 434" 2-38" 4,000 ibs. 4,800 Ibs. 5,400 Ibs. 6,000 bs. 6,100 Ibs.
s / 5 212 4,200 Ibs. §,100 Ibs. 5,700 Ibs. 6,300 ibs. 6,400 lbs.
3 2 Tens 6" 3 5,100 Ibs. 6,100 Ibs. 6,800 Ibs, 7.500 lbs, 7,600 Ibs.
s. .—:’{-.S 5 T 312 5,900 |bs. 7,100 lbs. 8,000 fbs. 8,800 bs. 8,800 Ibs.
3 -="3 8 4 6,800 Ibs. 8,100 Ibs, $,100 lbs, 10,100 Ibs. 10,200 Ibs.
& 10 5 8,500 |bs. 10,200 bbs. 11,400 Ibs, 12,600 Ibs. 12,700 lbs.
s.—— 12* -} 10,200 lbs. 12,200 Ibs. 13,700 lbs. 15,100 bs. 15,200 bbs.
3. 4-3/14" 2-38" 5,800 Ibs. 7,000 bs. 8,000 |bs. 9,600 s. 11,260 Ibs.
O 5" 2-1/2" 6,100 Ibs 7,400 lbs. 8,500 Ihs. 10,100 Ibs. 11,800 Ibs.
= 1T g 6" ¥ 7,300 Ibs. 8,900 Ibs. 9,500 Ibs. 12,100 |bs. 14,100 bbs.
3 7 312 8,500 lbs. 10,300 Ibs. 11,800 Ibs. 14,200 |bs. 16,000 bs.
- ="z g" 4 9,700 |bs. 11,800 lbs. 13,500 Ibs. 16,000 |bs. 16,000 bs.
10" 5 12,100 lbs. 14,800 |bs. 16,000 Ibs. 16,000 |bs. 16,000 ibs.

— 12" g 14,500 Ibs. 16,000 lbs. 16,000 Ibs. 16,000 lbs. 16,000 lbs.
R :-<ing Load provides a factor of safety of approximately 4 to 1 in 4,500 psi normal weight concrete.
P s Effective Actual Tensile Safe Working Load Per Anchor
= Smm:  Thidmess | isee SouIComenDisteice
3. B 2de de 10 16" 24" 30" 42"
E &2 314" 6,200 Ibs, 7,500 bbs. 9,400 Ibs. 10,300 Ibs. 11,500 bs,
2 S— 7 3-1/2" 6,700 Ibs. 8,100 s, 10,100 bs. 11,100 Ibs. 12,400 bs.
B . §° L 7,600 |bs. 8,900 tbs. 11,500 fos. 12,600 Ibs. 14,200 bs.
3.'_ ::.:::_ 10° 5 9,500 bs. 11,600 bs. 14,400 Ibs. 15,800 |bs. 17,700 bs.
i i 12 6" 11,500 lbs. 14,000 s, 17,300 bbs. 19,000 Ibs. 22,000 bs.
O 14" 7 13,400 lbs. 16,300 Ibs, 20,100 Ibs. 22,100 Ibs. 24,800 bs.
’— I*+ =g Load provides a factor of safety of approximately 4 to 1 in 4,500 psi normal weight concrete.
- i I..ate the safe working load when the anchor is used in a fower strength concrete, multiply the
] :z 3zfe Working Load by the following reduction factors:
3 Concrete Strength Reduction Factor

2,000 psi .66

2,500 psi .74

3,000 psi .81

3,500 psi .88

4,000 psi .94

4,500 psi 1.00
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