S.R. 4099 Emergency Slide Repair
Westmoreland County
Segment 40 Offset 0000-1800
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Evidences of Slope Movement
April 23,1974 February 7 and 21, 2017

(note white house)

(note houses removed along Northeastern side)



April 23, 1974
Large foundation

movement in white house
near top of S.R. 4099



April 13, 2017

(Pole#1 also in photo)

, 1974

April 23
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December 6, 2005 December 5, 2019

(three structures removed in 14 years)




Sidewalk wall movement near F-9 Inclinometer




J U n e ZO 1 7 Re p a I r_ 2" wide, 8 deep, 40’ long trench filled with Class C Concrete and

bottom of excavation sloped towards the slope above the roadway (so as to force the concrete to ‘fall back
towards the uphill side of the trench’)
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SO i | S ‘ i p p a ge POte nt i a | - S h F (Shelocta-Gilpin channery silt loam with High Soil Slippage Potential)
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NDERGRIFT LANE) SLIDE REPAIR
PIPE DOWEL LOCATION PLAN

PLAM DATE: 4142020
T 200 ar

BLALE




ANDONED
RUCTURE
LOCATION OF
RAZE

D GARAGE LOCATION OF

- RAZED HOUSI

i L2
- ED ALONG SIDEWALK WHICH IS FLUSH
D fvslTPE ﬁgﬁﬁm TO PREVE%JDRNNAGE ACROSSY
SDEWALK. (THIS CONDITION EXISTED PREVIOUSLY)

i ‘"‘H‘HP A L i T, . - > B B -y |-

T RaROrORORON ORORCEORLY RIS “SEPEEC LSO © . ORGE OF ORORORCRONCROIRERRNENT < &2 5
y S o oloio loRototaliuiolo ol oRGIOIE S5 Olko! 0 oyl okosalolo! ol oro 5ol

®

1 £ ] — C-:OG
ShieigriAalme (e (o] (o] i8] i

QzQ oo o QEoT0 » RS

a-Ugooo-'d."o'ﬂoaoqoocD,_‘OOOGD"r'iooDDGGOUQ"U'ODDDOOUGU

& 0R01O.0L0 0 020 e s b
™

b0 0RO C--.Q:_Pw_io“;

: RCK RETAINIY .
[ ]
WITH DI;:}R%»}E&LE%DGE OF X e : - x
R0SS STREET i
% R AC RO SIDEWALK ALONG SR 4092 s

REA HEAVILY PATCHED

STATION 1+06 ALIGNS

CONCRETE BLOCK WALL BELOW

. G AWAY
CRACKING AND SETTLEMENT OF a H;Iﬁﬁlf- MOWVIN

ROADWAY ALONG SIDEWALK
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F-9 Inclinometer in background (0.45” /year
movement on top of rock up until May 2020,
4.8” /year from May to August 2020)

F-11 Inclinometer in foreground (1.025” /year
movement on top of rock based on last obtainable
reading in February 2020, wall was fully collapsing in
May 2020)



EXISTING PAVEMENT STRUCTURE —

6%" 0.0, STEEL (Fy 246 KSI), —= |
0,28" THICK WALL, P|PE DOWEL T

ENCASED IN AND FILLED WITH
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S.R. 4099 (VANDERGRIFT LANE)
PIPE DOWEL SLIDE REPAIR DETAIL

— EXISTING GROUND SURF#

/— TOF OF BEDROCK

Designing a Pipe
Dowel System



?" pennsylvania
W) CEPARTMENT OF TRANSPORTATION

PROJECT NAME: VANDERGRIET

INSPECTOR'S FIELD LOG
DISTRICT |3 COUNTY U )ESTMsfelmiD

DATETIME: STARTED_S -a-17& |2 30FMENDED S 31714 |1 2= GROUTED S-3%-17

ECMS #.:

LAT, LONG. HORTHING
sR_1019 SEC_— _ SEGIOFFSET 0040/»00-1080  STA __ 2487 __ OFFSEYCLBL _<b ey

EASTING

BORING NO.: F-9

SHEET 1 OF L

Q.G.ELEV.

DRILLER NAME/COMPANY (Spin Mvessinann g /TES

RIG ST1eu { Tidne) HOLE TYPE (5 P% Thitrsad cone 10 E

ROCK CORE METHOD NG - Ser Tur i isaesr.

CASING TYPEISIZE

HAMMER: TYPE/CALIBRATION DATE _Sércery

DEPTH FT.
o | DT
WATER: INITIALDEPTH_ T.lr Ft DATEMMES-3-178 11'SSewn NR [

FINALDEPTH _—— Ft DATEMIME iciivomerer  NR B CERTNO.. __ 267-11
- = _ B E GENERAL BORING REARHEEE_T TLrcus MW ETEA
.Ea =] L I W
u_ﬁ £ E| E EE 3 &- Bades Bomreva £ Yl.dy
e g 9 o &- Preruess { Py 58 presy
e ] <8 - )
!" o - I'“E ﬂ
MR ]2 S ———
Ié g EE Visual MATERIAL DESCRIPTION and GENERAL S0IL/ROCK REMARKS
1 3
5] S| .'.13 " - ._,____WL- - —— . Cia
= } By A SILT, BEeadansy, Sdaicy
. T &8-2 3.'_} - | Fooe Frpde , LLTTLE St DaA-naP,
| 30| Y |es bf'l || mesimte datd

—i3.2— 5‘51 ﬁ.g =1

= =1 3
90 | o7l T |13

— 1 o, [ 1/

57| "Fa|rz| |-

L '?’q _

| a0 |53 "o |18 -

149 &-10 qs".f% 0.9

|_15.0_| fhasepl- Ko Shmpd
153 | S-11[°93 |03

[ 1657 AusEr- Noshmas
—i..q— D714 Sefy |g,3

| 12.0_| futeel 90 Sopmpee
18 | 313]|5%u4 o4
1.5 | Aucel- pe SaipLe

[FEN S P B

/ EL_FE'-M Lo SPea

%

TN

) B I | &
SILT pa SaelE, Beaws SRS |, SUaLEy
LIEATHERG S Boeil, Dhme, tdlep

T |¥ ool SPeet S AesEs REFUsAL DLE T

PREions Fidbidas of Lot® ANDP Uo Retouvsy
Lt 2o nce #

MNOTE: D TRATIFICATION LINES AT THE APPRCEIMA’ B SOIL AND ROCK TYPES

<«— Sliding occurring here




RST Instruments Lid.

Borehole : F-9

Project : SR 4099_0040_000_E VANDERGRIFT

Location :
Northing :
Easting :
Collar :

CUMULATIVE DISPLACEMENT

Inclinalysis v. 2.47.5

Spiral Comection - N/A

Collar Elevation : 0.0 feet

Barehole Total Depth ;- 48.0 feet

A+ Groove Azimuth -

Base Reading : 2017 May 23 10:53
Applied Azimuth - 0.0 degrees

-12.04

-16.0+4

=200

240

Depth (feet)

-28.04

-32.01

-36.0+4

-40.0—+

0.45"/
1 then 4.

—

year from May to August 2020 1

ear movement until May 2020, 7

&7

-= Borehole_F3(20) 03-Aug-20
-o- Borehole_Fa(19) 21-May-20 -
Borehole_F3(18) 07-May-20
Borehole_F3(17) 15-Mar-20
-o- Borehole_F9{16) 20-Feb-20 |
-+ Borehole_F9{15) 06-Dec-19
-+ Borehole_F3(14) 10-Oct-19 -
-=- Borehole_F9(13) 29-May-19
-o- Borehole_F9{12) 02-Apr-19
-o- Borehole F9{11) 05-Feb-19 |
-o- Borehole_F9({10) 19-Dec-18
-=- Borehole_F3{9) 01-Nov-18 |
-~ Borehole_F3{7) 12-Jun-18
-» Borehole_F3{6) 14-Mar-18- - -
-o- Borehole_F3{5) 12-0Oct-17
-o- Borehole_F9{4) 06-Jul-17 7
-o- Borehole_F3{3) 27-Jun-17
-+ Borehole_F3{2) 19-Jun-17
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| I I I T T N
T T

T 1 1 T T T 1 1 T T
-1.60 -1.20 -0.80 -0.40 -0.00 0.40 0.80 1.20 1.60 2.00 2.
Cumulative Displacement (inc

40 2.80 3.20 3.60 4.00 4.40 4.80

hes)




pennsylvania
DEFARTMENT OF TRANSPORTATION . BORING NO.: F" ”
INSPECTOR’S FIELD LOG e

PROJECT NAME: VAr DegarifT DISTRICT 12 COUNTY ygé;snwmub Ecus: -
DATE/TIME: STARTED_4-28-17(® kizeamENDED S-2- 1T & 1025w GROUTED 5317 -
LAT. LONG. NORTHING EASTING
sr_4099 sec_—  SEGIOFFSET _50U4n|ococo-lo%o sTA &4 1k OFFSET CLBL _30 "7
DRILLER NAMEICOMPANY (34 RY Gessnsweur [TES — RIG STek Dol HOLE TYPE 05PS5 |0’ Eacic Bétsw oo
ROCK CORE METHOD M Tustiil Totlsdonte T CASING TYPE/SIZE _Y casimis. DEPTH FT.

HAMMER: TYPE/CALIBRATION DATE Safer/ EFFICIENCY 0: |||3}:IE|:T.D TURE):
L f
WATER: INITIALDEPTH _ [T Ft DATEMME S-2-17®p'254m NR O _L.MM perd—

FINALDEPTH _—  Ft DATEMIME Ircuvwrere Fpe  NR H CERT NO.:_ S&T-1/

O.G.ELEV.

oZ | = 1 ] 2 GENERAL BORING REMARKS: S [11rq ) ame e
52 | © E| E|28 g Borroma @ 11,97
g E ~| &E - B { Pay So.0 Fire)
£ |98 35 | B| E|ES -
r e ﬁ § 953 2. PreTuRes
A IR R
= 3 E "._E IP: Blgu §g MATERIAL DESCRIPTION and GENERAL SOIL/ROCK REMARKS
S| J’; ba SiLT AD Sem, LT o, Basie
e T T | e - FRAL'S | BuAcie f1h.) , ofGANCS, SacT o5 Fr
- 32 T -
) f =
| 30 |51 |04
-1 -
us 57| 7% 0.0
=y |7
0o 154775 |oal |-
N {Tr B | - ——— . S— &0
g5 — 35 35 /.0 - b | QL Aesh SiuT, w3 Some Shei®h AOn Goaves
. - L I ol S ar [ Baswss JGeay » SHALES Dl TOVERY STes
i 5 [ | Drwe wyfwer st @ e’ g
-a‘ O_ S- £{5 a,g, r
5_ f B | B
Ros— 57|76, |10 [ZF] - A|wersrore o
— 5q Da I;'c) b
Lo 58|, |nr | fas|” |wme n
129 | 5.9 ';bgpf 0.4 b - | | =it wilsane A Geaded, L.r'l_g.-'Lp/a,m_,__;
larﬁ_ML _m@‘ _ ::‘er,_ﬂ;;m“' R -,._...-.:4.:__,' Dasd J'.')i.ibr;
=== ]% = )
4.3 | 5-j0 ) %5 i3 =
(50| AuOER - g8 SAmPLE ]
25 P
| (bls S=a Eﬂ)f._'_ | ™ .
i = S TRk fode 1A H
oAl T ey e Sliding occurring here
(5. L
: E— ﬁ}' I| fLiTTLE Esteugns - p30 Vol i,'_s-;)
T /" ’
[ WNOTE. CRAV STRATIFICATION LINES AT THE APPROXMATE BOUNDARY BETVWEEN SOILAND ROCK TYPES




RST Instruments Ltd.

CUMULATIVE DISPLACEMENT

Inclinalysis v. 2.47.5

Spiral Correction - N/,

Collar Elevation - 0.0 feet

Borehole Total Depth : 42.0 feat
A+ Groove Azimuth :

Base Reading : 2017 May 23 10:37
Applied Azimuth : 0.0 degress

Axis - B

T T T T T T T T T T T

= Borehole_ F11(17) 20-Feb-20 |
-+ Borehole_ F11(15) 10-Oct-19
= Borehole_ F11(14) 16-Aug-19
= Borehole_ F11(13) 25-May-19 |
= Borehole_ F11{12) 02-Apr-19
= Borehole_ F11[11) 05-Feb-19
-+ Borehole_ F11{10) 19-Dec-18
1 - Borahale_ F11(9) 01-Mov-18 |
| = Borshale_ F11(7) 12-Jun-18 |
+ Borehole_ F11(6) 14-Mar-18
o Borehole_ F11(5) 12-0e-17
o- Borehole_ F11(4) D6-Jul-17
o Borehole_ F11(3) 27-Jun-17
= Borehole_ F11(2) 19-Jun-17

———+——— '-I"I'||li|||5J

Borehole - F-11
Project | SR 4099_0040_000_E VANDERGRIFT
Location :
Northing
Easting :
Callar :
Axis - A
6.0 — —— .,,.r...1J 6.0
3.0 = 3.0+
00- 0.0
30 -3.0+
6.0+ - A0+
8.0+ R 0.0
-12.0+ e -12.0+
-15.0- - -15.04
-18.0+ Instrument access becomlng stiffer ABDL
E | ge 8|pe ‘pinching shut’ in February E‘ |
= -21.0+ - =210
g 1 &
24,0+ ] 240+
27.0- . 2701
300+ g -30.0+
g ~o- Borehole_ F11(17) 20-Feb-20 | il
33.0 = Borehole_ F11(15) 10-Oct-19 =0
o Borehole_ F11(14) 16-Aug-18 1
S350+ o Borehale_ F11(13) 20-May-19 | -38.04
| - Borehola_ F11(12) 02-Apr-19
< Barehole_ F11(11) 05-Feb-18 i
-39.0-1 -~ Borehole_ F11(10) 19-Dec-18 - -39.0-1
- Borehale_ F11(9) 01-Nov-18
-+ Borehale_ F11(7) 12-Jun-18
-42.0T » Borehale_ F11(6) 14-Mar-18 | 2.0
L = Borehole_ F11(5) 12-0ct-17
4504 -+ Borehole_ F11(4) 06-Jul-17 | 45 0
¥ -o- Borehole_ F11(3) 27-Jun-17 | )
-+ Borehole_ F11(2} 16-Jun-17 -+ 1
-48.0-4 b+ ] 480 |4}
-2.10 000035070 1.051.401.752102.452 .60 3.153.50 3.85 4.20 -210

Cumulative Displacement {inches)

uunnssa?uwsum 752102452803.153503.854.20
Cumulative Displacement (inches)



SR 4099 (VANDERGRIFT LANE) SLIDE REPATR
WESTMORELAND COUNTY. PA

TABLE 1 - SUMMARY OF LABOEATOEY SOIL TESTING RESULTS

- Classification USCS Gradation Atterberg Limits Natural | Natural Direct Shear’ Direct Shear’
' ampie Toie : :
Boring Depth Type of Sample % Rock Moisture| _ Dry Effective Stress Effective Stress
No- (feet) Sample Origm ' i Content | Density Friction Friction
USCS |AASHTO| Frags. or LL | PL | FI (%) (pcf) |Cohesion Angle Cohesion Anole
Gravel (psf) . (pst) S
(degrees) (degrees)
F-13 | 7.0-90 Shf’(gj%’_};“bf Colluvium | CL | A-6(8) | 145 36 | 23 | 13 | 226 99.7 - 0 37.0
F-14 |13.5-155 Sh’f{gj%’_a”bf Colluvium| SC | A<4(1) | 282 27 18| 9 | 150 | 1161 | 2172 | 389 0 413
F-14 200-240 g"{?j Alluviom | SM | A-2-4(0) 3.6 275 17 16 1 11.9 - - -

]Streugth parameters based on best fit line through data points.

2 . . .
“Strength parameters based on best fit line through data points and origin.




SR 4099 Slide @ Sta 88+20 - Existing Condition with Depressed Water Table

kAstedwin2005 sr 409%sta 85+20 edw.pl2 Run By: EAK, Earth, Inc. 4/14£2020 09:31AM

975 : : : T T T
# FS Soil Soil  Total Saturated Cohesion Friction Piez.
a 1.00 Desc. Type Unit Wt Unit Wt. Intercept Angle Surface - - -
b 1.00 Mo. (pcf)  (pch) (psfi  (deg) No. Analysis with depressed/lowered
¢ 100l Colluviu 1 1200 1250 0.0 240 Wi i
d 100l wedrk 2 1300 1350 00 M0 WA groundwater table used for back?calcglatmn
e 1.00| Bedrock 3 1450 1450 50000 450 Wi of strength parameters for colluvial soil.
f 1.00) Aluvium 4 1250 130.0 0.0 320 W1
g 1.00(| Residuum 5 1250 130.0 0.0 320 W1
g35 H 0 jl.IZ"II Ex Fill 3] 115.0 120.0 0.0 30.0 W1 —
| J
895
855 -
815
775 | ] ] ] ] |
0 40 80 120 160 200 240 280

A .’EIU INC

GSTABLY v.2 FSmin=1.00
Safety Factors Are Calculated By The Simplified Janbu Method



SR 4099 Slide @ Sta 88+20 - Existing Condition with Elevated Water Table

kAstedwin'\2005 sr409%sta 55+20 eewc.pit Run By: EAK, Earth, Inc. 4142020 02:04FPM
I I I I

975

Soil Soil Tntéal Saturated Cnhesinr': Friction Piez.

Desc. Type Unit Wt Unit Wt.  Intercept Angle Surface

Mo, (pcf] (pef (psfl  (deg) Mo it ; ;
200 1720 bOo 240 Wi Critical Failure Surface with

130.0 1350 0.0 340 Wi individual slices shown for the
1450 145.0 SOoD.0 450 Wi

1250 1300 0.0 320 Wi development of landslide forces.
1250 1300 0. 320 W1
1150 1200 O 300 W1 i

Colluviu
W.BdRk
Bedrock
Alluvium
Residuum

935 L Ex Fl

[= A I L
oD

B95 -

IETLTRHAT LI AL R
JHTHIF g i

1

1
1

4

\

i\

T T T T T T T T T e e e e e I———*.——'I

B55 -

815 |- T _-
| __,_.-_'.‘-i'mﬁ:'”- i

|l

W1 1
e

. S ____"._'_—l_

IliI l
775 “
1] 40 -11] 120 160 200 240 280

GSTABLT v.2 FSmin=0.79
“;E“ Factor Of Safety Is Calculated By The Simplified Janbu Method

E’H_ETH, INC.



SR 4099 Slide @ Sta 88+20 - Final Condition with Pipe Dowel System

k:stedwin'2005 sr 4099%sta 88+20'sta 65+20 fdr.pl2 Run By: EAK, Earth, Inc. 4/14/2020 03:48FPM

975 . r r :
T T T T I
# FS Soil Soil  Total Saturated Cohesion Friction Piez. Load Value
a 1.86 Desc. Type Unit Wt Unit Wt Intercept Angle Surface P1 227000. lbs
b 1.86 Mo.  (pef) (pcf) ipsf)  (deg) Mo
c 1.86 Colluwviu 1 120.0 125.0 0.0 240 W1
d 1.86 W.BdRK 2 130.0 135.0 0.0 4.0 W1
e 1.86 Bedrock 3 1450 145.0 50000 450 W1
f 1.86( aluvium 4 1250 130.0 0.0 32.0 W1
g 1.86|| Residuum 5 1250 130.0 0.0 32.0 W1
935 | h 186|| ExFil & 1150 1200 0.0 300 Wi .
i 1.
895
855 |-
815 | P1@1.51
e
4
_'_,—I-"--'-'-
I
775 | | | | |
0 40 20 120 160 200

A .’Eﬁf INC

GSTABLT v.2 FSmin=1.86
Safety Factors Are Calculated By The Simplified Janbu Method

280



SR 4099 Slide @ Sta 85+34 - Existing Condition with Depressed Water Table

k\stedwin2005 sr 409%sta 85+34 edw.pl2 Run By: EAK, Earth, Inc. 4M14/2020 10:16AM

930 ; : ; : | | | |
# FS Saoil Soil  Total Saturated Cohesion Friction Piez.
a 1.00 Desc.  Type Unit Wt Unit Wt Intercept Angle Surface _ _ -
b 133 o N1n::|. ﬁ';fﬁ'] 1{53% (gsg] {gg%} Eﬁ Analysis with depressed/lowered
c . . . - z H
d 100/ comwie 2 120 1258 00 32 wi groundwater table used for back-calculation
e 1.00( Alluviom 3 1250 130.0 0.0 320 W1 1 i
000 LI 7 T00| WedRk & 1300 1350 00 330 wA of strength parameters for colluvial soil. B
g 1.00( Residuum 5 1250 130.0 0.0 320 W1
i} lgg Bedrock & 1450 145.0 5000.0 450 W1
1 .
BT0 .
840 |- m
-
— -..-' 2
810 - 2 - u
3 3 3
e —-"7 __=3;=====
;-l'___ -— P ==:.=::=:l:|-==__
780 |m====" = —
750 ] | | | | ] | |
0 30 60 90 120 150 180 210 240

A RIU INE

GSTABLY v.2 FSmin=1.00
Safety Factors Are Calculated By The Simplified Janbu Method

270
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Critical Failure Surface with
individual slices shown for the
development of landslide forces.

Slices 15 - 41

kAstedwin\2005 sr 409%9eta 85+34 eewe.plt Run By: EAK, Earth, Inc. 4M472020 10:22AM
Intercept Angle Surface

Saturated Cohesion Friction Piez.

SR 4099 Slide @ Sta 85+34 - Existing Condition with Elevated Water Table
. Unit Wt

Total

Soil
Type Uni

Desc.

Soil

D.-.I.-.I.-.I.-.I.-.I.-.I .flﬂ.l ||||| __ |||||||||||||||||
S2szz==s= -t
H_.J_._III F-f -]
....... k-------------
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Foooood |
WDDDDDW e
uy

o o o T

e

1
2
3
4
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Factor Of Safety Is Calculated By The Simplified Janbu Method
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# F3 Soil Soil  Total Saturated Cohesion Friction Piez. Load Value

a 2.10 Desc. Type UnitWt. Unit Wt. Intercept Angle Surface P1 227000. lbs

b 210 Mo. (pch) (pcf) ipef)  (deg) Mo

c 2.10 Fill 1 115.0 120.0 0.0 300 W1

d 2.10 Colluvin 2 1200 125.0 0.0 212 W1

e 2100 Alluviom 3 125.0 130.0 0.0 32.0 W1
800 H f 210|] WEBdRk 4 130.0 135.0 0.0 340 W1 _

g 2.10|| Residuum 5 125.0 130.0 0.0 32.0 W1

I_‘| §1g Bedrock [+ 145.0 1450 S000.0 450 W1

i 2.
870 - m
840 m
810 - m

W 3 4
e P1@1.5f
780 |ome" @ -
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SR 4099 Slide @ Sta 85+34 Final Condition with Pipe Dowel System

kistedwin'\2005 sr 409%sta 85+34\sta 85+34 fdrpl2 Run By: EAK, Earth, Inc. 4/14/2020 03:51PM
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Safety Factors Are Calculated By The Simplified Janbu Method
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Tops of Pipes not connected: 20" deflection

S.R. 4099 SLIDE Station 85+ 34
Westmoreland Co. SLIDE BEPAIR

L

INPUT ORLY
b= degrees

_oad Factors

o ] Live 175
J:".Construction".Gemech".RPAINTE".MAINTENAHCE".Fayetle".SRﬂJ_QZi:ﬁﬂ:T 866 slide\Pipe Dowel Diead 15
Design with load factor.xlsx _d_ﬂ__d__fr— — e " ';-':-l= 183 chft Tioback, L1= 0| Fest
e G | = (=11
— = l H= Blfeet  Hehs 15 Feet
|_1I " _Tieback b, = 5| feat
_____________ T O Dia. B= 0| degrees = " HDIVIO! 1Slope
Final Grade i by IMPUT ORLY
Yertical Elernent Type d, d,= ljl inches Traffic= psf
INPUT OMLY
______ [ S b,=|j|inches B'=|:Idegrees
- Sl = Dia. = 3|Feet Sm= 27 8| p=i
‘F max. strs recornmended [psi]
IDesign Grad k= B56 Deg.  |SHLE H1E7 pzi mna. 300 TSF
| = 0,27 ft. CLST 25.0 p=i max. 180 TSF
R, Rock Type: USER | W= 15.00 Ft. SLTS BRE p=i max 4.00 TSF
SELECT AT
RIGHT
Structural
Shape Fipe [OD 7,10 6.184] SECOMDARY Area Slope = 0 =Rt 55 97 2 p=i ma .00 TSF
d, [In] 0 k-F= BRE Deg  |LS 55.6 p=i max. 400 TSF
by [1n) 0 Tan(k - = 146 CLAY 30.0 psi max. 216 TSF
ISER 27.8 p=i 200 TSF
S, [In7] 7087 = 027 ft. SOIL 14 psi mediurm 101 TSF
I, [In] 3?‘.88. b= 0.00 f.
Ranking M .. = 153 k-f Se = 30 in’ Cefl. = 2020 in 3t =Equivalent LL Sail Surcharge
Couloml™,,.. = 159 k-f S0 = 30 in’ Defl. = 19.45 in 0.00 . = Additional DL Surch. - Slope
Coulom = 15 ft INPUT OMLY 5., funfazsared)- M in’ .00 Ffr
B,y = 15 ft INPUT ORLY D min. = 5.0 Ft. Yerify capacity of beam is sufficient: o, = Marment [k-ft] " 12inft) | 5, [inf)
H+D= 20.0 Ft. Steel= 80 ksi Harkine 269.48 Coulormb  269.48]




Tops of Pipes connecte

d: 0.20” deflection

S5.R. 4099 5LIDE Station 85+34 w0y th IMPUT CORLY Load Factors
Westmoreland Co. SLIDE REPAIR I _T d=[  212|degrees _
— e Live 175
J:".Construction".ﬁeotech".RPAINTE".MAINTENANCE".Fayette".SRd;g_ﬂ:‘:iﬂﬁ‘:’l— 866 slide\Pipe Dowel Dead 15
Design with load factor.xlsx T h, Ta= 66| pef Tickack, L1= 0| Feat
__—Ff'f B l = 0| Feet
— ! = H= Blfest  Hik= 1 fest
L1I _Tie back h, = 5| feet
Ry 7 7 O pia = Ofdegress = 7 HDIWO! 1Slope
Final Grade i b IMPUT OMLY
H Yertical Element Tupe = d,= ljl inches Traffic= psf
\ IMNPUT CMLY
B I ] 1.1 1 P A e imebm—== b= inches El'=|:|degreea
hy B o L kil il
== Dia = 3| Feet S 278|psi
F max. atrs recormnmended [pa)
IDesign Grage k= BE6 Deg.  |SHLE 41.67 pai rax. 300 TSF
| — Wy = 027 ft. CLST 250 pai max. 180 TSF
R, Rock Tupe: LISER | W= 15,000 Ft, SLTS BRE p=i max. 4.00 TSF
SELECT AT
RIGHT
Structural
Shape ipe [OD 7, D 6.184] SECOMDARY Area Slope = 0 =fift, =1= 97.2 psi max. 7.00 TSF
d, [In] 0 k-F= 556 Deg.  |LS BR.E pai max. 400 TSF
b, [In) 0 Tan(k -1 = 146 CLAY 0.0 pai max. 216 TSF
ISER 27.8 p=i 200 TSF
S, [In?) wp= 027 . =1 14 pai medium 101 TSF
I, [In) h,= 0,00 Ft,
Ranking™M... = 189 k-f S....= 0 inf Defl. = ‘ 022 in ' 3 =Equivalent LL Soil Surcharge
CoulomlM .. = 155 k-f S.o = 30 in° Defl. = 021 in 0.00 ft. = Additional DL Surch. - Slope
|Euulum = 15 ft INPUT ORLY Si..., (unfactarad)- 24 in’ 3.00 Ft.
B.i = 15 ft IMPUT OMLY D mir. = 5.0 . Verify capacity of beam iz sufficient: @, = Moment [k-ft) = 12infft) ! 5, [in’)
H+ D= 2000 Fr. Steel= 20 k=i Rarkine 263.48 Coulornb  2R9.48]
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—— STRUCTURE MOUNTED GUIDE RAIL
L . . YMOUNTED To REINF AP
The recommended station limits for the pipe dowels is Sta. 84+60.5 to Sta. 89+42 for a total length of SEQEJ BCE?QEM a4 CONG: CAP,
481.5" and a total number of pipe dowels of 322. Do
50" CAP
) EXETNG ROADRE Y WOT 3'—3 344" 1'—3 174"
PAREE 1'—6" LEVEL
UNDER GUIDE RAIL
- -
—_—f—
O [
o S E
. _
—~ TURE “l=
———— (TYR)
_______ } .
— oo
1
S oA 1=
FAVEMENT i NOTE: FOR CAF & WALL REINF,
RECONSTRUCTION E SEE DETAIL, THIS SHEET
FLOWSELE B.AGKFlLL——F""'"_{—H—; AASHTD O, 1
TYFE B. CLASS & E COARSE
CEMENT COMCRETE = ACCREGATE
MaT BE SUBSTITUTED §
AT WO ADDITIONAL .
COST.
§ %E - EXISTING
= ~ SR
Ll
T 5
TYPICAL SLOPE STABILIZATIOM DETAIL &' NO. 57 COASSE A
STA 000+00.00 TO STA J00+00.00 N J'A.GGRE-G-I\TE TOFFED BY
NOT TO SCALE — L] wrERvIDUS MEMERANE
— £5 e i ey, LTVE)
e
SO CER ~—~—

10 —0" MM
ROCK SOCKET (TrF)

. |

7' MIN 0.0, STEEL (Fy = 80 kSl TR

(0.408" MIN THIéK}r:lESS), FIFE =
DOWEL, EMCASED M &ND FILLED
WITH GROUT (TYF), 2 ROWS OF
DOWELS, STAGGERED AT 3'-0°
MAY SPACING, EACH WAY




NOTES:

. USE CLASS A CEMENT CONCRETE FOR THE
CONCRETE CAP AND THE CONCRETE FORMED WALL.

. ALL REINFORCEMENT BARS TO BE EPOXY—COATED,
SEE BC—736M FOR BAR FABRICATION DETAILS.

. PROVIDE 1" x 1" CHAMFER ALONG ALL CONCRETE EDGES.

. PROVIDE 1" RADIUS ALONG TOP OF FORMED CURB ON
ROADWAY SIDE OF CONCRETE CAP.

. PROVIDE CONCRETE CONSTRUCTION JOINTS AT 45'-0" MAX,
SEE BC—735M.

. FOR SLOPE STABILIZATION CAP PLAN, SEE SHEET 0O.

. REINFORCEMENT BARS NOT REQUIRED IN
THE 80 KSI PIPE DOWELS.

. DRILL A 1.5" DIAMETER HOLE IN THE BOTTOM 20' SECTION
OF PIPE, SPACED EVERY 3 FEET, SO THAT GROUT CAN
EASILY FLOW OUT AND FILL UP THE ANNULAR SPACE
BETWEEN THE PIPE DOWEL AND THE DRILLED HOLE. THE
LOCATIONS OF THE 1.5" DIAMETER HOLES SHALL BE ROTATED
ALONG THE AZIMUTH OF THE PIPE 120 DEGREES FROM THE
PREVIOUS DRILLED HOLE LOCATION. (I.E., WITHIN A 10 FOOT
SECTION OF THE DOWEL, THE DRILLED HOLE LOCATIONS
ALONG THE AZIMUTH OF THE PIPE WOULD BE: 1ST HOLE

@ 0 DEGREES, 2ND HOLE @ 120 DEGREES, 3RD HOLE

@ 240 DEGREES.)

. PLACE GROUT FROM THE BOTTOM OF THE HOLE TO THE TOP
OF PIPE. VIBRATE THE GROUT WITH AN IMMERSION—-TYPE
VIBRATING ROD SUCH AS A CONCRETE VIBRATOR OR A
CASING VIBRATOR—APPROVED BY THE ENGINEER—-SO THAT
ALL FREE WATER IN THE HOLES DISCHARGES FROM BOTH
WITHIN AND OUTSIDE THE PIPE WHILE MAINTAINING THE
GROUT LEVEL AT THE TOP.
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Cracks in soil
occurring during
construction in
the front yard of
the northern
most remaining
house.




Geotechnical takeaways

Enter Keyworc|[Ge)

AINRCS Stes v|||

* Slide prone soils identified in Web Soil survey using
the following steps indeed proved true to site condltlons

e 1. Open Web Soil Survey (WSS):
https://websoilsurvey.sc.egov.usda. gov/Anp/HomePage htm

* 2. Start WSS by pressing the green butt €

You are here: Web Soil Survey Home
| Want To...

Start Web Soil
Survey (WSS)
Know Web Soil

Survey
Requirements

Know Web ¢
Welcome to Web Soil Survey (WSS) Survey

Web Soil Survey (WSS) operati
provides soil data and ind

| information produced by the

4 National Cooperative Soil

e 3. Zoom to area of interest (AOI)

* 4.5et AOIl: _, Double click last point to set area TSNS e
* 5. Open Soil-g'"Jta Explorer: e e —
* 6. Click Soil Qualities and Features: | - 2e

7. Click Soil Slippage Potential: S il —

8. Click View Rating: =

* 9. Click Printable Version: e B

* 10. View, Do a screen shot if no printable version is available.



https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm

Geotechnical takeaways

* Slope movements consistent through the years occurring on top of
bedrock is evident in the inclinometer readings:
* Inclinometers show historical movement of: 0.45” and 1.025” /year
* Inclinometers show construction activity movement at: 4.8 “/year

* Deflections will halt once tops of pipe dowels are concreted together
and Design in on par with what’s needed to repair the slide:
 Computed deflections in the piles before concreting the tops: 20”
e Expected deflections in the piles after concreting the tops: 0.20”
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