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Perquimans Swing- Span Brldge DeS|gn Bmld

MGLEH" RK K &Hanmer

NCDOT Project R-4467 4
Perquimans County, NC

US 17 Bus. / NC 37 from South

of the Perquimans River Bridge ";,%
to North of NC 37; Including the &=
Replacement of Bridge No. 8
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Existing bridge opened in 1929 | gmm
Swinging “S-bridge” and Causeway gy
Connect towns of Hertford and Winfall /e i

.
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Final Horizontal Alignment
Considerations:

Historic Area

Existing River Channel

Turtle Log

Causeway

Cypress Trees

Larry’s RFP: Alignment must be on the we

Winfall Intersection side of the turtle log and at least

Sewer Pump Stations away from the closest visible p
the turtle log.
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PERGILIMARS COLINTY

US 17 BUSINESS /NC 37 [NORTH CHURCH STREET)

e e L ]

BEGIN TIP PROJECT B—4467

PERQUIMANS RIVER

Design Details
- Shifted Alignment/Raised the grade

o 2,691 feet
« 29 spans
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Geotechnical Highlights

Subsurface Investigation
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Geotechnical Highlights

1. Subsurface Investigation
2. Bulkhead Walls
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Geotechnical Highlights

1. Subsurface Investigation

. Bulkhead Walls 53

3.  Vibration Monitoring (Historic Area) .
[ '
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Hertford |asti
Historic | F:
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Geotechnical Highlights

Subsurface Investigation
Bulkhead Walls

Vibration Monitoring (Histo
Wick Drains at End Bent 1
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Geotechnical Highlights

Subsurface Investigation

Bulkhead Walls

Vibration Monitoring (Historic Area)
Wick Drains at End Bent 1

RSS over MSE wall
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Geotechnical Highlights
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Subsurface Investigation

Bulkhead Walls

Vibration Monitoring (Historic Area)

Wick Drains at End Bent 1

RSS over MSE wall

Bridge Foundations |
End Bents on HP 14 x73 Steel Piles | vﬁ ﬁ |
First 3 bents designed by others hd A2 i
30-inch Prestressed Concrete Piles | W D :
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Geotechnical Highlights
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Subsurface Investigation
Bulkhead Walls — AP
Vibration Monitoring (Historic Area) . .88 — ~ &
Wick Drains at End Bent 1 e
RSS over MSE wall
Bridge Foundations
End Bents on HP 14 x73 Steel Piles
First 3 bents designed by others
30-inch Prestressed Concrete Piles
Lateral Load Test




Geotechnical Highlights

Subsurface Investigation
Bulkhead Walls
Vibration Monitoring (Historic Area)
Wick Drains at End Bent 1
RSS over MSE wall
Bridge Foundations
* End Bents on HP 14 x73 Steel Piles
* First 3 bents designed by others
« 30-inch Prestressed Concrete Piles
7. Lateral Load Test
8. Pile Supported Embankment
STGEC Charlotte 2023
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AREA OF THE PILE
SUPPORTED FILL
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Pile Supported Embankment - Design
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Pile Supported Embankment - Design

Pursuit Phase - Underut
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LT s

54400 55+00

56+ 00 57 +00

w
@
=
Q

NO RET AINING W,

Eﬂi LHAIN  LIK 12&‘.:

END ETE v
ci= STA 5740500

b : R R

55+ 50.00 Undercut extends below limits of cross
¢ section (approximately 22-ft balow
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Cross Section
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Pile Supported Embankment - Design
Post-Award — PSE

Challenges

1. High Groundwater

2. MSE wall designs/shop drawings complete
3. Pile capacity
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Pile Supported Embankment - Design

36 PILES @ 5-07 UNDER MSE WALL LEVELING PAD

POINT 1| POINT 2

'ﬁpcnm 7/POINT 8

GROUP 1

POINT 3\ POINT 4 POINT 5\PO!NT r;/

I 4

WP 0 S

9 ROWS @ 5-0" —

SEGMENT 4

=
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AR W = AR
. 590“'3@?'*0"1- 9 ROWS @ 7-0° L——— 10 ROWS @ 6~0"
ROws @ 7-0"  SEGMENT 2
SEGMENT 1 o SEGMENT 3
LEGEND: | 37 PILES @ 5'-0" UNDER MSE WALL LEVELING PAD
1 o aarienen PLAN OF SEGMENTS I, 2, 3, & 4

LIMITS OF THE LTP

—

GROUP 1

\___/ 14 ROWS @ 5'-0"

GROUP 3

Four Design Segments — based on embankment height
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Pile Supported Embankment - Design

TYPICAL SECTION

’—[ MSE WALL REINFORCED ZONE f{'D#ESE AGCREGATE (SELECT MATERIAL CLASS W) —\
I \

M3E WALL STRAFS

I [ A= ¥ N A & NOTES
77| MSE WALL REINFORCED ZONE & N\ SEGMENT 1 HAS 6 LAYERS
| 7 _' LOAD TRANSFER PLATFORM 3 | OF GEOGRID (SEE PROFILE)

NOTE

BOTTOM OF LTP STEPS UP
AT BACK OF REINFORCEMENT_|
AREA FOR MSE WALL NO. 4 7

BX1500 GEOGRID® o e
SEE TYP. LTP FOR LurTs/;;iETl.,':‘P‘L“-E \

SELECT MATERIAL CLASS Wl TYPE 1 ) f f *BX1100 GEOGRID WMAY BE
- / USED IN SEGMENT 4
o £1

o
ALTERNATE PILES FROM

ke
- E PILES
A PLUMB TO 15112

/  BATTERED OUTWARD
P (SEE PLAN VIEW)

vl

I

147 TIMBER P

SEPARATOR F -
S > SPACING VAR

GEOTEXTILE (SE

Class A Southern Pine Timber Piles (14-inch butt diameter)
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Pile Supported Embankment - Design

TYPICAL SECTION - SEGMENT 4
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Pile Supported Embankment - Design

Circular Concrete Cap
(3-foot diameter)
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Pile Supported Embankment - Design

TYP. LOAD TRANSFER PLATFORM

e — , \ ace vy MSE WALL STRAPS
COARSE AGGREGATE (SELECT MATERIAL CLASS VI) /(WiTHIN MSE WALL SECTIONS)

Select Material between caps
Separation Geotextile
| / A\ Biaxial Geogrid
. ' / /H\ « T, = 1,850 Ib/ft (MSE Wall)
T_,_...Lfg « T, =850 Ib/ft (Embankment)
Sl e \ 4 lifts of Select Material (6 in Segme
| B  Coarse in MSE Wall
* Fine elsewhere

\SEPARATOR FABRIC TYPE 2
GEOTEXTILE (SECTION 1056)

NOTES:
SEGMENT 1 HAS 6 LAYERS
OF GEOGRID (SEE PROFILE).

*BX1100 GEOGRID MAY BE
USED IN SEGMENT 4
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Pile Supported Embankment — Design/Construction

2 TEST PILES

PDA testing by Atlantic Coast Engineering
March 30, 2021 with restrike on April 1, 2021
Pile lengths determined 2 et o 1 i
Driving Criteria Established

pile tip elevation of -46" and to a minimum end of drive rate of penetration as shown below,

ive rate of penetration are acceptable,

Driving Criteria for Ground Improvement Plles

the direction of the Geotechnical Engineer of record to verify that piles not mee
f

of penetration, should be restruck at

[Ep—

ting the minimum end

7" ol Fill 11" of Fill 13 of Fill
e Height (| (46 kips) | 9" of Fill (80 kips) | {123 kips) (148 kips)
5.5 11 26 106 191
6.0 10 24 a3 15

6.5 10 23

9 77

B 58
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—Construction
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Pile Supported Embankment — Construction

STGEC Charlotte 2023




Pile Supported Embankment — Construction
Crane Loading
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Pile Supported Embankment — Construction
Crane Loading

STGEC Charlotte 2023




Pile Supported Embankment — Construction
Crane Loading
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Pile Supported Embankment — Construction

SUMMARY OF QUANTITIES

TIMBER PILES =

14" X 45’
TIMBER PILES

CIP CAPS

SELECT MATERIAL
CLASS I TYPE |

228

332

I7T00 CY

GEOGRID (SEG. 4)
GEOGRID (SEG. 1,2,3)

TYPE 2 GEOTEXTILE
FOR LTP BOTTOM

IT00 SY
4800 SY

1600 SY

NOTE: GEOGRID QUANTITY DOES NOT
INCLUDE OVERLAP OR WASTE
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Pile Supported Embankment — Construction
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Ribbon Cutting — August 27, 2022
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Thank you
Questions?
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