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Max Moment = 11.9 k-ft/ft, requires # 9 bars at 26" OC (see next sheet). 
#9's provided at 12" O.C. so OK

Overall Shear = 45 kips / (18' x 1.25') = 2 ksf = 13 psi < 2  f'c ----> OK
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Max Moment = 5.6 k-ft/ft, requires # 5 bars at 16" OC (see
next sheet).  #5's provided at 12" O.C. so OK
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12 ton min sling (typ)

15' long, 25 ton
spreader (typ)

15' long, 14 ton min
sling (60 degrees)

23' long +-, 50 ton
spreader

24' long, 26 ton min
sling (60 degrees)

10" x 6" x 1" grade 50 plate

7/8" coil rod w/nut, 4"
o.c.

5.5" tall x 6" wide lug
with 1.5" hole centered

approach slab rigging and punching shear

each support point - 22.3 kips

pullout perimeter = 10+10+6+6 = 32"
Pullout depth = 6" min

Shear area = 6" x 32" = 192"

22.3kips x 1.5 / (.75) = 44.6 kip

shear load = 44.6k / 192" = 232psi

4 f'c = 282 psi --> OK

each coil rod = 18 kips ---> OK

extra #6 bars @ 2' long
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B-12 Coil Rod 

Dayton/Richmond B-12 Coil Rod is available in 1/2" to 1-1/2" diameters in 12’ lengths. Field 
cutting can be accomplished with bolt cutters or carborundum blades. 

B-12 threaded rod can be used with Coil Ties in many forming combinations to tie formwork, for 
adjustable ties, for concrete embedments and/or emergency ties.

SWL provides a factor of safety of approximately 2 to 1. 
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POUR & STORAGE LOCATION
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5. LANE CLOSURES ON I-91 OUTSIDE THE DESIGNATED CLOSURE
PERIOD SHALL BE AT THE APPROVAL OF THE ENGINEER.

Submittal 041 TCP - Median Closures.pdf

CB/NA JS

April 23, 2015
NO Approved AsNoted

KH 4-24-2015
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POUR & STORE
APPROACH SLABS

POUR & STORE
APPROACH SLABS
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ERECTION CALCS
(CRANE LIFT CHARTS)
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DATE

SHEET 1 OF 1

INITIAL

Plywood Design:

Number of Spans = Sheathing Section Properties:
Type:

Dead Load Pressure = 187.5 lb/ft2

Live Load Pressure = 0 lb/ft2 Thickness:
Pressure Applied = 187.5 lb/ft2

Joist Spacing = 24 in. Face Grain Direction:
Support Width = 1.5 in.

ls = 22.5 in. t = 0.75 in.
ld = 22.75 in. I = 0.199 in4/ft.

L/ 270 0.089 in. KS = 0.455 in3/ft.
Ib/Q = 7.187 in2/ft.

Fb = 1,930 lb/in2

Fv = 72 lb/in2

E = 1,650,000 lb/in2

Ee = 1,500,000 lb/in2

C = 120

Maximum Center to Center Spacing of Supports
Based on Based on Based on Based on Limiting 

Design Bending Bending Rolling Shear Shear Span
Pressure Stress Deflection Deflection
p (lb/ft2) L (in.) L (in.) L (in.) L (in.)

100 32.46 27.96 209.51 27.96
200 22.95 23.71 105.50 22.95
300 18.74 21.54 70.84 18.74
400 16.23 20.13 53.50 16.23
500 14.52 19.11 43.10 14.52
600 13.25 18.31 36.17 13.25
700 12.27 17.67 31.22 12.27
800 11.48 17.13 27.50 11.48
900 10.82 16.67 24.61 10.82
1000 10.27 16.27 22.30 10.27
187.5 23.71
187.5 23.71 24.07 112.44 23.71

5/2/2015

EH

56.70

36.00

14.44
13.00
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ENGINEER: EWH DATE 5/2/15

CHK BY: DATE

LOADS MEMBER DIMENSIONS
R = 234 Lb Le = 1.25 ft Lx = 1.25 ft bx = 1.5 in
V = 234 Lb Lb = 3.5 in Kx = 1.0 dy = 3.5 in

Mx = 73 Ft - Lb BRG LOCATION = Ly = 1.25 ft NOTCH = 0 in

My = Ft - Lb BRG FACE = Ky = 1.0 FULLY BRACED =

P = 469 Lb BRACED WEAK AXIS = CANTILEVER =

 = 0.00 in.

PROPERTIES
Species : Southern Pine

Fb = 1500 psi Area = 5.25 in2
Kbe = 0.439

FV  = 175 psi CD = 1.25 Ci = 1.00 Ix = 5.359 in4
KcE = 0.3

Fc = 1650 psi CM = 1.00 Cr = 1.15 Iy = 0.984 in4
c = 0.8

Fc perp = 565 psi Ct = 1.00 Cf = 1.00 Sx = 3.063 in3

E = 1500000 psi CF = 1.00 CT = 1.00 Sy = 1.313 in3

Cfu = 1.00 E' = 1500000 psi

BEAM AND COLUMN DESIGN

STRONG AXIS BENDING NDS SEC. 3.3
Fb' = Fb*CD*CM*Ct*CF*CL*Ci*Cr*Cf (TABLE 4.3.1)

Lb/dy = 4.28571
APPROX. le = 30.9 in (for uniform loads) (TABLE 3.3.3)

RB = 6.93301 (NDS eq. 3.3-5)

Fb* = 2156.25 psi fbx = 286.04 psi CHECK % OF CAPACITY

FbE = 13699.7 psi F'bx = 1840.74 psi OK 15.54%

CL = 0.85 (NDS eq. 3.3-6)

WEAK AXIS (FLAT USE) BENDING NDS SEC. 3.3

Fb' = Fb*CD*CM*Ct*CF*CL*Cfu*Ci*Cr*Cf (TABLE 4.3.1)

fby = 0.00 psi CHECK % OF CAPACITY
F'by = 2156.25 psi OK 0.00%

SHEAR NDS SEC. 3.4
Fv' = Fv*CD*CM*Ct*Ci (TABLE 4.3.1)

NDS 3.2.3.2  - Allowable notch = 1/4 * d = 0.88 fv = 66.86 psi CHECK % OF CAPACITY

dn * = 3.5 in FV ' = 218.75 psi OK 30.56%
ALLOWABLE V FOR NOTCH TENSION FACE 3.4.3.2 = 766 Lb.  (NDS eq. 3.4-3)

COMPRESSION NDS SEC. 3.7
Fc' = Fc*CD*CM*Ct*CF*Ci*CP (TABLE 4.3.1)

le1 = 15 in le1/d1 = 4.29 O.K.!   NDS SEC. 3.7.1.4

le2 = 15.00 in le2/d2 = 10.00 O.K.!  NDS SEC. 3.7.1.4

Fc* = 2062.50 psi CP1 = 0.98

FcE1 = KcE*E/(le1/d1)
2 = 24500.00 psi CP2 = 0.88 CONTROLS

FcE2 = KcE*E/(le2/d2)
2 = 4500.00 psi fc = 89.33 psi CHECK % OF CAPACITY

FcE1 / Fc* = 11.88 Fc' = 1816.56 psi OK 4.92%

FcE2 / Fc* = 2.18

COMPRESSION PERPENDICULAR TO GRAIN NDS SEC. 3.7
Fc' (perp)= Fc(perp)*CM*Ct*Ci*Cb (TABLE 4.3.1)

Area = 5.25 in2

x = 1.5 in fc (perp) = 44.57 psi CHECK % OF CAPACITY
Lb = 3.5 in Fc' (perp)= 565.00 psi OK 7.89%
Cb = 1.11  NDS SEC. 3.10.4

fc < FcE1 = OK FOR EITHER UNAXIAL OR BIAXIAL BENDING

fc < FcE2 = OK FOR EITHER UNAXIAL OR BIAXIAL BENDING

fb1 < FbE = OK FOR BIAXIAL BENDING

= 0.16 OK

DEFLECTION
 = L/ #DIV/0!

L/120 = 0.13 O.K.!
L/270 = 0.06 O.K.!
L/360 = 0.04 O.K.!

TIMBER BEAM-COLUMN DESIGN          
ASD NDS 2001 

ADJUSTMENT FACTORS NDS 4.3

     DESIGN PARAMETERS

INTERACTION EQUATION NDS SEC 3.9

f
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CRANE LIFT STUDY ANALYSIS LONG FORM (page 1)

Project: Name:
Date/Time:

Load Information
What is to be lifted? is more than one crane required?
Initial Location: Attach Lift Diagram (Plan View)
Final Set Location: Attach Lift Diagram (Plan View)
Verified Weight (Weight of Load) How was weight verified?
Lift Points

Per Manufacturer
Other, attach details and calculations

Maximum radius of lift Quadrants
Maximum Elevation of Lift: Attach Lift Diagram, (Elevation View)
Maximum Allowable Wind Speed for Lift. Mph
Ground Conditions: Nature of Soil Safe Bearing Capacity (tpsf)

Is the use of crane mats, or compacted fill required? Yes No
Crane Configuration

Model/Serial # Boom Length/Type
Maximum Capacity Jib Length/Type
Boom Point Elevation at MaximumWorking Radius
Cable Diameter Block Capacity Number of Parts
Anti two block device: Yes No Crane/Barge List

Calculations
Weight of Load + Rigging Weight + Crane Capacity Deductions
= Gross Weight
Maximum Lift Capacity for Radius =
% of Crane Chart (Gross weight/Crane Capacity) SEE DISTRICT POLICY
Responsible Personnel (Print Name & Sign)
Project Manager:
Level 1 Lift Specialist:
Level 2 Lift Specialist:
Level 3 Lift Specialist: (IF Req'd)
Superintendent:
Operator:

1" 165 Ton 8
X 0

85,928 3,580 6,797
96,305

124,200
78%

85,928 Calculation

Hartford Lateral Slide Erich Heymann
5/16/2015

Approach Slabs No

141'

48' 4

35
Crane Mats 1

X

Link Belt 298 HSL 140'
250 Ton N/A

22
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PCL Civil Constructors
Hartford Lateral Slide

CRANE LIFT STUDY ANALYSIS LONG FORM (page 2)

WORKSHEET

Rigging

Sling Length Vertical Length Sling Angle Sling Load Angle Factor

50 Ton Spreader
25 Ton Spreaders
28 Ton Slings
15 Ton Slings
12 Ton Slings
35 Ton Shackles
17 Ton Shackles
12 Ton Shackles
Lifting Lugs

TOTAL WEIGHT OF RIGGING

Crane Capacity Deductions

Block
Effective Jib Weight
Upper Boom Pt.
Hook and Overhaul Ball
Whip Line Below Boom Tip
Main Load Cable Below Tip (8 Part)
Stowed Jib or Boom Extension
TOTAL DEDUCTIONS:

Final Checks Prior to Start

Verify Gross Weight and Load Chart Capacities, (De rated if Crane on Barge)

Inspected Crane and Verified Components (Daily Logs and Annual Certification Checked)

Inspected Rigging for Condition and Size

Ground Stability. Outrigger pads/blocking sized correctly? Barge/Crane List, (Derated Chart?)

Distance to Nearest Utility (above and below ground)

Weather and wind load considerations, checked and verified at time of lift.

Pre Lift Meeting and Rigging Crew, Operator, and Signal Person (Attach sign in sheet)

Rigging Drawings Attached

Method of Communication, (radios, hand signals etc.) checked & verified

Lift Abort Procedures, checked and verified. JHA/PSI conducted

50
2,100
0

6,797

3,580

Gross Weight of:

3,392
0
0

1,255

N/A N/A 50 Ton 1 1,400
Weight

Complete Setup N/A N/A 4 300

N/A N/A 25 Ton 2 1,000

Anchor Shackle 2" 35 Ton 4 180
4

20' 1 3/4" 26 Ton 2 250
16' 1 1/4" 14 Ton 4 200
10' 1 1/8" 12 Ton 4 100

Type/Length Size Capacity Quantity

8 80
70Anchor Shackle

Anchor Shackle
1 1/2"
1 1/4" 12 Ton

17 Ton

23
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CRANE LIFT STUDY ANALYSIS LONG FORM (page 1)

Project: Name:
Date/Time:

Load Information
What is to be lifted? is more than one crane required?
Initial Location: Attach Lift Diagram (Plan View)
Final Set Location: Attach Lift Diagram (Plan View)
Verified Weight (Weight of Load) How was weight verified?
Lift Points

Per Manufacturer
Other, attach details and calculations

Maximum radius of lift Quadrants
Maximum Elevation of Lift: Attach Lift Diagram, (Elevation View)
Maximum Allowable Wind Speed for Lift. Mph
Ground Conditions: Nature of Soil Safe Bearing Capacity (tpsf)

Is the use of crane mats, or compacted fill required? Yes No
Crane Configuration

Model/Serial # Boom Length/Type
Maximum Capacity Jib Length/Type
Boom Point Elevation at MaximumWorking Radius
Cable Diameter Block Capacity Number of Parts
Anti two block device: Yes No Crane/Barge List

Calculations
Weight of Load + Rigging Weight + Crane Capacity Deductions
= Gross Weight
Maximum Lift Capacity for Radius =
% of Crane Chart (Gross weight/Crane Capacity) SEE DISTRICT POLICY
Responsible Personnel (Print Name & Sign)
Project Manager:
Level 1 Lift Specialist:
Level 2 Lift Specialist:
Level 3 Lift Specialist: (IF Req'd)
Superintendent:
Operator:

35' 4

35
Crane Mats 1

X

Hartford Lateral Slide Erich Heymann
5/16/2015

Approach Slabs No

85,928 Calculation

7/8" 60 Ton 4
X 0

85,928 3,580

Link Belt LS 248H II 120'
200 Ton N/A

123'

3,615
93,123

128,900
72%

24

1

Vermont Agency of Transportation

RECEIVED

BY: DATE:

and Checked for

ON:

CONFORMANCE

Hartford IM091-2(79) Precast Abut Approved 6-18-2015.pdf

May 28, 2015

CB 6-22-2015



PCL Civil Constructors
Hartford Lateral Slide

CRANE LIFT STUDY ANALYSIS LONG FORM (page 2)

WORKSHEET

Rigging

Sling Length Vertical Length Sling Angle Sling Load Angle Factor

50 Ton Spreader
25 Ton Spreaders
28 Ton Slings
15 Ton Slings
12 Ton Slings
35 Ton Shackles
17 Ton Shackles
12 Ton Shackles
Lifting Lugs

TOTAL WEIGHT OF RIGGING

Crane Capacity Deductions

Block
Effective Jib Weight
Upper Boom Pt.
Hook and Overhaul Ball
Whip Line Below Boom Tip
Main Load Cable Below Tip (4 Part)
Stowed Jib or Boom Extension
TOTAL DEDUCTIONS:

Final Checks Prior to Start

Verify Gross Weight and Load Chart Capacities, (De rated if Crane on Barge)

Inspected Crane and Verified Components (Daily Logs and Annual Certification Checked)

Inspected Rigging for Condition and Size

Ground Stability. Outrigger pads/blocking sized correctly? Barge/Crane List, (Derated Chart?)

Distance to Nearest Utility (above and below ground)

Weather and wind load considerations, checked and verified at time of lift.

Pre Lift Meeting and Rigging Crew, Operator, and Signal Person (Attach sign in sheet)

Rigging Drawings Attached

Method of Communication, (radios, hand signals etc.) checked & verified

Lift Abort Procedures, checked and verified. JHA/PSI conducted

Type/Length Size Capacity Quantity Weight
N/A N/A 50 Ton 1 1,400
N/A N/A 25 Ton 2 1,000
20' 1 3/4" 26 Ton 2 250
16' 1 1/4" 14 Ton 4 200
10' 1 1/8" 12 Ton 4 100

Anchor Shackle 2" 35 Ton 4 180
Anchor Shackle 1 1/2" 17 Ton 4 70

3,580

Anchor Shackle 1 1/4" 12 Ton 8 80
Complete Setup N/A N/A 4 300

700
0

3,615

Gross Weight of:

1,650
0
0

1,215
50

25

1
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 298 HSL

Over End 
Blocked

ABCDE+A ABCDE+A ABCD+A ABC+A AB+A

(ft) (deg) CURVE 1 CURVE 2 CURVE 3 CURVE 4 CURVE 5 (ft)

23.94 82.0 277,800 277,800 277,800 269,700 243,000 23.94

25 81.6 274,300 274,300 269,600 257,500 225,500 25

30 79.5 228,800 228,800 215,600 191,500 167,400 30

35 77.4 190,300 190,300 171,000 151,700 132,400 35

40 75.3 160,800 157,300 141,200 125,100 109,000 40

41 74.9 157,000 153,100 137,400 121,700 106,000 41

42 74.4 153,300 149,000 133,700 118,400 103,100 42

43 74.0 149,600 144,900 130,000 115,100 100,200 43

44 73.6 145,900 140,700 126,200 111,700 97,200 44

45 73.2 142,200 136,600 122,500 108,400 94,300 45

46 72.7 138,400 132,500 118,800 105,100 91,400 46

47 72.3 134,700 128,300 115,000 101,700 88,400 47

48 71.9 131,000 124,200 111,300 98,400 85,500 48

49 71.4 127,300 120,100 107,600 95,100 82,600 49

50 71.0 123,600 116,000 103,900 91,800 79,700 50

51 70.6 121,000 113,500 101,600 89,700 77,900 51

52 70.1 118,500 111,000 99,400 87,700 76,100 52

53 69.7 116,000 108,500 97,100 85,700 74,300 53

54 69.2 113,500 106,000 94,900 83,700 72,600 54

55 68.8 111,000 103,500 92,600 81,700 70,800 55

56 68.4 108,500 101,000 90,400 79,700 69,000 56

57 67.9 106,000 98,500 88,100 77,700 67,300 57

58 67.5 103,500 96,000 85,900 75,700 65,500 58

59 67.0 101,000 93,500 83,600 73,700 63,700 59

60 66.6 98,500 91,100 81,400 71,700 62,000 60

70 62.1 82,700 74,400 66,400 58,300 50,200 70

80 57.3 69,700 62,500 55,600 48,700 41,800 80

90 52.3 59,800 53,600 47,500 41,500 35,400 90

100 47.0 52,000 46,600 41,200 35,800 30,400 100

110 41.1 46,900 41,000 36,200 31,300 26,400 110

120 34.4 41,100 36,400 32,000 27,600 23,200 120

130 26.3 36,200 32,500 28,500 24,400 20,400 130

136.02 20.0 33,400 30,500 26,600 22,800 18,900 136.02

Main Boom Capacities - 140 Ft Open Throat Tube Boom

Load Radius Boom Angle

360 Degree Rotation

Load Radius

298HSL
1' Increments between 40' and 60' Radii for 140' Boom
Link-Belt Construction Equipment Company

From P3P0029
6/5/2013

(sdw)
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24 of 44H3P0039 LS -- 248H II

MAIN BOOM CAPACITIES -- 120 FT OPEN THROAT TUBE BOOM

Load Boom
360_ Rotation

Over End
Blocked LoadLoad

Radius
Boom
Angle ABC + A ABC AB A 0 ABC + A

Load
RadiusRadius

(ft)
Angle
(deg)

ABC + A
CTWT

ABC
CTWT

AB
CTWT

A
CTWT

0
CTWT

ABC + A
CTWT

Radius
(ft)(ft) (deg) CTWT

(lb)
CTWT
(lb)

CTWT
(lb)

CTWT
(lb)

CTWT
(lb)

CTWT
(lb)

(ft)

(lb) (lb) (lb) (lb) (lb) (lb)

20.0 82.0 186,200 186,200 186,200 148,900 106,900 186,200 20.0

25 79.6 173,900 173,900 157,300 97,900 69,800 173,900 25

30 77.1 156,900 144,900 117,000 72,200 51,000 156,900 30

35 74.7 128,900 115,000 92,600 56,700 39,700 131,100 35

40 72.2 106,500 94,900 76,300 46,300 32,100 112,600 40

50 67.1 78,500 69,800 55,800 33,200 22,600 86,900 50

60 61.8 61,600 54,600 43,400 25,400 16,800 69,300 60

70 56.2 50,300 44,500 35,100 20,100 13,000 58,300 70

80 50.3 42,200 37,200 29,200 16,300 10,200 49,000 80

90 43.7 36,100 31,800 24,700 13,400 8,100 41,800 90

100 36.3 31,400 27,500 21,200 11,200 6,400 36,100 100

110 27.2 27,500 24,000 18,400 9,400 5,100 31,400 110

120 13.4 24,300 21,100 16,000 7,800 3,900 27,500 120

Note: Refer To Page 13 For “Capacity Deductions” Caused By Any Jib Attachment Or Tip Extension.
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Approach Slab Quality Control Processes 

1. Concrete Production 

Prior to pouring of the permanent concrete for the approach slabs, concrete leveling slabs will be poured as 
bases. The approach slabs will be poured on top of ta smooth surface.  

Prior to concrete placement a pre-production meeting will be held between the Contractor, Resident Engineer 
and all inspection staff. 

Concrete will be supplied by Carroll Concrete. The approved mix design is included for reference. Concrete will 
be inspected at the plant and again when it arrives on site to ensure that it meets all requirements of the 
specifications.

VTrans will be responsible for Quality Assurance Testing. 

The Contractor will be responsible for making additional cylinders for early breaks. Cylinders will be broken by 
S.W. Cole Engineering, Inc. 

Each approach slab will be marked with its unit number and date of casting. 

Approach slabs will be inspected by both the Contractor and the Resident Engineer and documented.  
 Minor defects will be repaired using an approved patch material from the VTrans APL. Minor defects are 

defined as holes, honeycombing, or spalls, which are 6” or less in diameter, that do not penetrate deeper 
than 1” into the concrete.  

 Surface voids or “bugholes” that are less than 5/8” in diameter and less than ¼” deep are not required to 
be repaired. 

 Cracks less than .01” in width shall be sealed by a method approved by the Engineer. Cracks in excess 
of .01” may be cause for rejection. 

Concrete tolerances: length – ±¼”, width – ±¼”, skew/squareness (plan) – ±½”, depth – ±¼”  

2. Formwork 

Prior to pouring concrete all formwork will be inspected by the Contractor and Resident Engineer to ensure that it 
is installed per plan. Drawings and calculations are included for reference.  

Formwork will be thoroughly cleaned and free of extraneous material such as dirt, loose chips, and dust from 
concrete surface. If compressed air is used, it will be free of oil. 

Note: Prior to removal of forms the concrete must achieve 85% of design strength (4,250 PSI). Cure must be 
maintained for 7 days. 

3. Reinforcing Steel 

Prior to pouring concrete all reinforcing steel will be inspected by the Contractor and Resident Engineer to 
ensure that it is installed per the approved drawings.  

All reinforcing steel will be clean from foreign material. 

Reinforcing Steel Tolerances: reinforcing placement – ±¼”, cover – ±¼”, bar Spacing – ±1” 

Note: All approach slab reinforcing steel shall be Level II or higher. 

4. Concrete Finishing 

The top surface of the approach slabs are to receive a “tined” finish.  
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5. Concrete Curing 

Curing will take place immediately upon completion of finishing of the top surface. The approach slabs will be 
wetted and covered with visqueen/burlap for a minimum of 7 days. 

6. Installation Procedure 

The approach slabs will be cast on site in the medians between I-91 NB & I-91 SB. Drawings are included for 
reference.  

Prior to installation, the keyways & surfaces to be bonded will be cleaned to remove any foreign material.  

During the closure weekend, the cranes will pick the approach slabs (one at a time) and walk down the medians 
back towards the abutments. Calculations for the lifting attachments and analysis of the approach slabs are 
included.  

The cranes will then walk from the medians onto I-91 (NB/SB). Pending on the slope between the medians & I-
91 (NB/SB), the approach slabs may need to be set down prior to walking onto the roadway. The cranes will then 
walk (with the approach slabs) towards the abutments and the approach slabs will be set in their final position.  

Note: Prior to moving the approach slabs the concrete must achieve 28 day design strength (5,000 PSI) and 
complete 7 day cure. 

Note: Prior to setting the approach slabs the surface elevation of the backfill we be checked to ensure that it is 
level and at proper grade. 
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