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Project Background

"ol Measens 1939- NH-11 Alignment Project
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NH Route 11 Failure
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Project Background

e As-builts
e 1938 — NH 11 built in current location
e 1984 — NH 11 widened to the west for truck climbing lane

* DOT Actions

* Multiple paver shim treatments to address ongoing settlement.
e 2019 M&R Preliminary Investigation

e June/July 2023 Failure — Northbound lane closed; traffic shifted
* M&R led initial investigation response.

* Haley & Aldrich contracted to finish alternative analysis and final
design
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Subsurface Characterization

e 11 test borings by NHDOT (2019 and 2023)

* 3 hand augers by NHDOT (2019)

 Geophysical survey by Hager-Richter Geoscience (2023)
e 15 test borings by Haley & Aldrich (2024 and 2025)
 1inclinometer by Haley & Aldrich (2024)
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Subsurface Conditions

 Asphalt (0.5-4.0 ft)

* In-situ fill (8 - 26 ft)

* Organic deposits (2 - 14 ft)

* Glaciofluvial deposits (4 - 10 ft)

e Glaciolacustrine deposits (1 - 5 ft)
e Glacial till (1 - 25 ft)

 Bedrock (encountered 21 to 41 ft
below ground surface)
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Potential Causes of Roadway Instability

Considered: . Sunapee, NH ation Data (1/1/23 to Present) }
e Historic project information oL | T

* Precipitation 1l

* Photographs (before and after fallure) I i W {
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* Inclinometer data ISP PPFPPI TS SSE P
* Global stability evaluations —

On-going lateral creep and shallow global stability failure
surfaces in the in-situ fill materials

Fill soils were likely not placed and compacted in engineered
lifts during original construction

Possible voids in rock fill



Alternatives Review

Roadway Realignment
Reinforced Soil Slope

Grout Injection
(Ground Improvement)

Over-Excavate & Replacement
Column Supported Embankment

Preferred Alternative —
o Reinforcing/Stabilization Piles

Remedial Alternat ives

Column Supported

Ground Improvement by Over-Excavate an

Reinforced Soil Slope

Stabilization Piles

addresses stability of fill
material, does not exten
into organic deposits

Lateral Creep and

improves the stiffness of
the fill and organic

ithi below the fill,
deposits, refer to Note 1 within orbelow the il

$0.75 to $1.25 million




Alternative — Remove and Replace Unsuitable

1128 | [EMPORARY SUPHORK I . .
QF Ehu!.-:- VATION SYSTEM SRS SN
1310 GROUTED TIEBACKS (TYP.; PER OSHA REQUIREMENTS) -
' (IF NEEDED) . ] _ : :
a |
LM o ) -
\1 Y RS £ 3
Nl FILL P 5
- x}ﬁ:"{_-\;-__- T, | H’_.."_".-'}._-.'__d_ St
.\-\E‘H Y " |
Lil H\_‘ \"\-\.,\_ﬂh:‘-\- - | | . -
3 ORGANIC ' -
> Mg Y ANIC I .
TOP OF ROCK }—> ) TN DEPOSITS |
1378 I ! . \\ -
Datum = 1260.088 §
Likd Lzed

BOTTOM OF EXCAVATION |

L1
L}
.13
i
b1
EL
|
bE

-
v = - L]

HRtBRicH T

NH11-AB ) | © STA. 88+50.00

Department of Transportation



 Support options include timber piles, steel H-piles, and rigid inclusions

Alternative - Column Supported Embankment
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Mitigate lateral creep and shallow global instability in fill
Heavy-duty stabilization fabric over roadway subgrade to mitigate potential loss of ground in the
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Reinforcing/Stabilization Pile Design

 Perform global stability evaluations without reinforcing
elements (using Slide software)

 Determine stabilizing force required to increase the factor of
safety to minimum required (static 1.5, seismic 1.0)

 Perform lateral pile evaluations with the stabilizing force
applied to piles (using LPile software)

 Evaluate the size and spacing of the reinforcing elements to
resist the minimum stabilizing force and achieve lateral fixity
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Reinforcing/Stabilization Pile Design
e HP12x53 piles with driving shoes

3 ft center to center
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Reinforcing/Stabilization Pile Detai

‘ ITEM 210.1 - SETTLEMENT PLATFORM;
NH ROUTE 11 CENTERLINE SPACED EVERY 50 FT (SEE PLAN)

;/ (TYP.; LOCATION VARIES)
1.5H:1V (MAX.)

ITEM 203.61 - EMBANKMENT-IN-PLACE

1.5H:1V (MAX.)

ITEM 606.417 - PORTABLE
CONCRETE BARRIER FOR
TRAFFIC CONTROL

| SURCHARGE (CONFORMING TO 304.4)
ITEM 304.5 - CRUSHED STONE = FINISHED GRADE

(COARSE GRADATION): - NG {SLOPE INCLINATION VARIES)
SEE SHEET 5 FOR THICKNESS TN

EXCAVATE EXISTING FILL, PROOFROLL
SUBGRADE, AND PLACE GEOTEXTILE
(ITEM 593,213)

ITEM 304.1 - SAND;
SEE SHEET 5 FOR THICKNESS

EXISTING GRADE

ITEM 203.6 -
CMBANKMENT-IN-PLACE

TOP OF PILE 1 FT.
BELOW FINISHED
GRADE

TYPICAL SECTION (NOT TO SCALE)

STABILIZING H-PILE (TYP.) ————=

(REFER TO CROSS SECTIONS FROM STATION 85+50 LENGTH VARIES (REFER TO ~
TO 89+50 FOR OVEREXCAVATION DEPTH AND TABLE FOR ESTIMATED PILE A, o
SURCHARGE FILL HEIGHT) TIP ELEVATIONS) A,

RI EEICH PILE INSTALLED TO -BEDROCK-

TOP OF BEDROCK
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Construction

 Project Advertised for Construction
on June 3, 2025

e Completion Date — October 30,
2026

 Construction Cost - S2.9M
e Contractor: Casella Construction
* Pile Contractor: H.B. Fleming
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