District 11 -0 Landslides and
Remediation Technigues

Jonathan Moses, P.E. 0 District Geotechnical Engineer
PENNDOT Dist. 110

[ B
: e US. Department of Transportation H L1 1
10N Federal Highway Administration




LANDSLIDE CAUSES

—aw
Landslides are the result of several contributing factors:
A Slope steepness
A Relatively weak soil and/or underlying rock
A Human alteration of a site
A Change in moisture conditions

Fully saturated soll

A Becomes buoyant, its ability to resist the weight of
material above is reduced

A Material above is also heavier when it is wet

A Result -> material that is weaker trying to hold up
more weight.

A The result is a landslide until the soil reaches
equilibrium, typically at the bottom of the slope
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LANDSLI DE CAUSES (CONT®D)

A Changing water content and weathered rock are the most frequent
triggers for landslides.

A Water content changes over time. The clay  -rich soils and weathered
rocks common in the greater Pittsburgh area readily absorb moisture
and soften.

A Landslides may move as a solid block of soil sliding on a weak layer or
as a very thick fluid, flowing like wet concrete or oatmeal, deforming
as it flows. Increased soil moisture can soften the key material and has
been shown to either initiate or accelerate movement.

A The Pittsburgh Red Beds (as well as other red bed layers) are a layer of
claystone rock that deteriorate when exposed to water. When
deteriorated, this layer can act like a lubricated plane for all material
above to slide.
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DIST. 130 LANDSLIDE LOCATIONS
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DIST. 120 GEOHAZARD INVENTORY & RATING SYSTEM
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PENNDOT DISTRICT 11-0 GEOHAZARD INVENTORY AND RATING SYSTEM
Total Number of Outstanding Geohazards'" = 117 Sites
7
: LOCATION _ GEOHAZARDCATEGORYRATNGS
DEPTH TO
LENGTH OF ROADWAY
STATE SECTION COUNTY BEGIN BEGIN END END LOCAL ROAD NAME ADT G(égllflig):D ROADWAY HIEI\IGITIIJL%F I:?':g[; LIMITS ::E':?::AD(!':_‘; GE(.;?I:JZ“J;RD
ROUTE ¥ SEGMENT | OFFSET | SEGMENT | OFFSET RATING IMPACTED IMPACT
RATING RATING SEAM RATING RATING
RATING RATING RATING
5 [-] - - - - M [-] - - - M - - - E
4022 Allegheny 0130 1835 0130 1930 Reis Run Rd 9 81 3 9 243 81
10
023 AD3 Allegheny 0010 3081 0010 3646 Harrison Hollow Rd 3 81 27 9 243 3
1L
0028 ABO Allegheny 0160 1795 160 1985 Allegheny Valley Ex 81 81 9 27 g 81
13
. 2026 Allegheny 0030 0900 0030 1200 Kline Av 9 27 27 27 81 81
1001 A59 Allegheny 0170 0180 Freeport Rd 27 81 81 27 3 3
19
| Geohazard lnventor}" | REF Drop Down | REF Functional Class | REFADT |  (3) i [4]
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GEOHAZARD RATING CRITERIA

LENGTH_OF ROADWAY _IM|(HEIGHT_OF FAILURE_RELATIVE T
ADT TYPE_OF_GEOHAZARD PACTED O_ROADWAY
THRESHOLD VALUE THRESHOLD VALUE THRESHOLD VALUE THRESHOLD VALUE
1 3 Creep Failure 27 1 3 1 3
1000 9 Landslide (Redbeds/Colluvium) 81 99 9 10 9
5000 27 Other 249 27 50 27
10000 81 Pipe QOutlet Erosion 9 500 81 100 81
Rockfall with Drop Zone 9
Rockfall with Fence 3
Rockfall with Jersey Barrier 27 DEPTH—TO—VA?\;D—MWED—SE ROADWAY_LIMITS_IMPACT SURROUNDING_AREA_IMPACT
Rockfall with No Protection 81
Sheet Flow 3 THRESHOLD VALUE THRESHOLD VALUE THRESHOLD VALUE
1 81 Both Lanes 243 Frequent Maintenance 9
Stream Scour 27 50 27 Debris in Both Lanes 243 Maintenance Costs of Closure 81
Subsidence 27 100 3 Debris in Drop Zone 3 Other 0
Debris in Lane 81 Periodic Maintenance 9
. . Debris in Shoulder 9 Palitical Implications 81
Revised Ratmg Ranges Dip in Road 27 Rural Road with Low ADT 3
Low Priority Into Lane 81 School, EMS, Police, and/or Fire Impacts 27
Lane Distress 9
18 - .70 Lane Undermined 27
Medium One Lane and Shoulder 81
Priority Other
Shoulder Backup Failin 3
71-149 Shoulder Fa?ling : 9
High Priority To White Line 27
150 - 648
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SR 201#A07 BLYTHEDALROAD
(ROCK EMBANKMENT & MINE GROUTING TREATMENT)
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SR 201 #A07 BLYTHEDALROAD

(ROCK EMBANKMENT & MINE GROUTING TREATMENT)

START BOREHOLES
STATION 35+90

END BOREHOLES

STATION 38+50
S.R. 2017 SURVEY & CONSTR. ¢

OEOOEEOEOMO@GAGEOOOAO@B@®E@E
TR 10 STAGGER S.R. 2017 SURVEY AND CONSTR. &
I L 10 -0" 1or-o" 4 -g" '
SHLOR. LANE LANE SHLOR.
40 -gn
R
St L~ B STHERS)
W s M H HCHokED Wi Mo, E3A Y oTHERS)
- =

3% ASPHALT PAVEMENT
8" EXISTING CONCRETE

12" PAVEMENT AND SUBBASE
(8Y OTHERS}H

CLASS | EXCAVATION

PTM 510 ROCK

CGEOTEXTILE CLASS 4, TYPE A

SECTIONS

VARIES BASED
ON STABILITY

lg'-a" I \ CONTROL POIN
!

T
(SEE CROSS SECTIONS)

GEOTEXTILE CLASS 4, TYPE A

S.R. 2017
TYPICAL TANGENT SECTION
STA. 35+75 TO STA. 38+50
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SR 4076 A18 WILDWOOD ROAD - SOIL NAILS

£

| {TYP. 3 SR, 4070 SURVEY & CONSTR. & o

2
ROW 1 52-1 TO 52-14 i ™ ™ ﬁm
VARIES VARIES 4 |
EXISTING LANE EXIETING LANE NI |

L

ROW 2 52-15 TO S2-27 [ ] [ ]

ROW 3 52-28 TO S2-411 i ] L]

ROW 4 52-42 TO 52-51 [ ] [ ]

FOR SOIL MAIL COORDIMATES: SEE SHEET f2.
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- f:[ 5& X ’JI l'/ I \\ H1GH TENSILE STEEL WIRE MESH
"~ Gﬁru.lr TWEX N ~al %= [17EM sodc-oo0z
oA R / 1 \\
Loy SOIL WAILS 1 TYR.1

Va
RRVES |
El \
THROUGH GABION BASKETS
CINCIDENTAL TO SOIL NALL PAY [TEM EXISTING GAB(ON BASKET

SCHEDULE 80 PVC SLEEVE

SLIDE 2 SOIL WNAIL TREATMENT
TYPICAL SECTION

NTS
STh, 120+38.00 TO STA. 120+80.00

MAIL HEAD [M GABION DETAIL
NTS

GRADE-TS KSI, EPOXY COATED, ALL THREAD ®E BAR

&' DIAMETER BORE HOLE

10" MAK, SEE_NAIL
OVERDAILL HEAD DETAIL
LENGTH

MOTES

FYE CENTRALTZER . HIGH-TENSILE STEEL WIRE WESH_RE [NFORCEMENT SYSTEM INCLUDING
Lig® CTCE $PRCED 3 FROM TYPICAL SOIL WAIL DETAIL STEEL WIRE MESH RE [NFORCEMENT, S#[KE FLATES, CONMECTION CLIFS,
ENDS OF SOIL NAIL AND OTHER FACING HARDWARE FER MANUFAC

TS TURER.
. SOIL WAILS ANGLE FROM HOR[ZONTAL VARIES (SEE DETAIL SHEETS! , I- -
TOTAL LENGTH 5.0 FEET.
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SR 3054 A07 EWING ROAD GRS

(GEOSYNTHETIC REINFORCED SLOPE)
]

S.R. 3054 CONSTR. €

ITEM 9205-0001 28" -0"
SELECT BORROW EXCAVATION
GRS BACKFILL

j
4/ -0w TYPE 2-S GUIDE RAIL
3 SHLDR.
B
~ja 2/ -0"

SHOULDER RECONSTRUCT DETAIL
(SEE DETAIL ON SHEET 6)

A VARIES 1/-2"
\\ ~ To 2I _all
S SANG | SEE TYPE A SLOPE DETAIL THIS SHEET
EOE S N T e
SR s e
. TENPORARY EXCAVA‘I’ION R et EMBANKMENT (2t1) - SEE NOTE ON SHEET 9
8" s CHIMNEY DRAIN— N N oo
(SEE NOTE 20 N NV == —- 101 MAX
LB Concrete ~
* TOP OF CLAYSTONE
NS a \
N ITEM 4203-000
* TOP OF SANDSTONE BEDROCK AN CLass TR CAVAT Lo LIMITED WIDTH —
~ EXCAVATION FOR CLASS C CEMENT CONCRETE
. (ALL EXCAVATION ABOVE CLASS C CEMENT
170" MIN, ~_CONCRETE IS CLASS 1 EXCAVATION)
. ~C EMBANKMENT ( SEE NOTE)
* ELEVATION VARIES - SEE ~_
GEOGRID PROFILE ON SHEET 9§ T~
~
S.R. 3054 RN
GEOSYNTHETIC REINFORCED SOIL SLOPE ~. 3.88%
(TTEM 9278-0200) 4.09% 3.92% — - 887
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SR 3054 A07 EWING ROAD GRS

(GEOSYNTHETIC REINFORCED SLOPE)
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SR 3054 A07 EWING ROAD GRS

(GEOSYNTHETIC REINFORCED SLOPE)
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