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ORTEGA RIDGE RD MS-TDA WALL - LOCATION
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Roadway Construction — 1950s
Roadway elevation raised a maximum of 23 Ft to «
ill in notch in roadway profile

Native derived soils used to “balance earthwork” ..
Inferior moisture control and compaction efforts.
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EX|st|ng Conditions and Geology

ORTEGA RIDGE RD MS- A WALL GEOLOGY
75"

Rincon Formation underlies project site.
Massive to poorly bedded shale,
mudstone, and siltstone.

Weathers to black clayey loamy soil.

High expansion-contraction potential.
Landslides and soil slumps frequent,
typically limited to about 15 feet depth.
Failures often occur at boundary between
weathered and un-weathered material.
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ORTEGA RIDGE RD MS-TDA WALL - CONDITIO

Existing Conditions — Summer 2015 kP :-—--—'

Sloughing and Settlement of weathered shale
embankment soils

Maintenance: Crack-sealing and Asphalt overlays over
several decades

Over 30” of Asphalt at the downslope edge of pavement.
Failing HMA Dike allows storm water to drain over slope.
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ORTEGA RIDGE RD MS-TDA WALL - CONDITIONS

EX|st|ng Conditions — November 2015
More Asphalt overlays to smooth out cracks for driver
comfort and safety.

Sloughing and Settlement of weathered shale embankment
soils accelerate and failure extends further into far lane.
Road Closed to all traffic for a period of 2 months.
Temporary roadway realignment, additional 7 FT of
pavement, and alternating stop-controlled single traffic lane
constructed.

Utilities within failure area — no known impacts (flowing by)

Realigned
Roadway
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ORTEGA RIDGE RD MS-TDA WALL - DESIGN
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ORTEGA RIDGE RD MS-TDA WALL - DESIGN

Geotechnical Investigation and Design
*  County Geologic Investigation Report - 2 HSA borings to ~30 FT depth (2006)
« Indicated soils are oversaturated at depth, relatively low compaction, and high void ratio.
* Rincon Shale
*  Dry Unit Weight = 73-96 PCF, Max Density = 99-14 PCF.
»  Existing soils = 78%-84% compaction
*  Optimum moisture content (MC) = 15-23%. Existing soils = 25%-39%
» High Void Ratio = additional settlement anticipated.
» Initial recommended mitigation of over-excavation of 3 FT, and reconstruction with
granular backfill with geosynthetic reinforcement.
*  GHD Geotechnical Report — 2 HSA borings to ~52 FT depth (2016)
« Confirmed earlier investigation, extended depth of observation, and provided additional lab
testing for the proposed MS-TDA wall design.
«  Slope Stability Analysis provided soil and strength parameters for the MS-TDA Wall design.

Tabled  Local Saability and MSE Wall Roeaulis
Table 1 Material Parameters

Facior of Satety

- in Condition A abile
Material ¥ (deq) < (psf) i (pef) ety Result Criteria e
Sandy CLAY (historical filly 5 1,000 10 Overiuming - Staic ar 2 Ve
- N Orverturnng - Semeue. as 15 Wos
Native Clay (historical fill) 5 550 110
‘Shding on Base - S 60 15 Ve
Sandy SILT {native) £ 500 125
Skding on Base - Sesmic a2 11 Yes
TDA 35 0 45 ] Baanng Capasity - Statie w02 25 Ves
Engineered Fill (above TDA) 34 0 125 Bearing Capacity - Selsmic 58 2 Yes
Pavement Section 36 [1] 140 Interral Stabdity - See attachment wanes waries. Wos
Uniaxial Geogrid (Tensar UX1100): Puliout = 1,000 psf; Tensile = 742 lbs a above, the . T proposed geoTeTy
atle, andd local INstabity witin T MSE wall is not expected
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ORTEGA RIDGE RD MS-TDA WALL - DESIGN

Tensar. =

Calculations in accordance with: - NCMA (1007) (seismic loading)

Geogrid reinforcement design data for static design
Strength ioted are per geogrid, and do not take i g

Geogrid sm-gm is calculsted following Section3 5 1

Cannection data given below s defined in Section3.5.1 and the values given are for the facing

system indicated on Page 2

Design temperature (*C) 20 Design life (years) 120
Tensar Ulimate ~ Creep  Dursbilty  Installation Fs Desian Connection data
geogrid strength  factor  factor damage strength

Ibi) (i) (/i)

Tunt RFer RFg RFig Ta Tuttcon  Tserveon
UX1100MSE 3974 28 11 11 15 1205 £ 2874

Geoarid reinforcement desian data for seismic desian
Strength values quoted are per metrs wicth nlneomin and do not take into Sccount percentage coverage
Geogrid strength is calculated following Section®.3.

Gonnection data given below is defined in Sechion 5.2 and the values given are for the fasing

system indicated on Page 2

Design temperaturs (*C) 20
Tensar Ulimate  Creep  Durabilty  installation FS Design Connection data
geogrid strength  factor  factor damage strength

B/R) (lbift) bty

Tu RFg; =Ry RFig Ta Tuiicon
UX11D0MSE ~ 374 100 11 11 15 2888 3074

Geogrid coordinates and design data
Levels are measured from the datum and horizontal location is measured from the foe of the wall

Tensar Level Lert Right Length Coverage  Pullout
geogrid end end interaction
facto: €,
UX1100MSE 13.50 450 2050 16.00 240 0.200
UX1100MSE 12.00 400 20,00 16.00 240 0.200
UX1100MSE 10.50 3.50 18.50 16.00 240 0.800
UX1100MSE 2.00 2.00 19.00 16.00 940 0.800
UX1100MSE 750 250 1850 16.00 240 0300
UX1100MSE 8.00 200 18.00 16.00 240 0.800
UX1100MSE 450 150 17.50 16.00 240 0300
UX1100MSE 200 100 17.00 16.00 240 0.300
UX1100MSE 150 050 1650 16.00 240 0.200
UX1100MSE 0.00 0.00 16.00 16.00 240 0.800

11

ORTEGA RIDGE RD MS-TDA WALL - DESIGN

Slope Stability Analysis of MS-TDA
Ontcga Ridgs Slide Repar Skoge Stabiity - Static *  GeoStudio Slope/W (2012) utilized
Last Ecited By: Cheis Trumbull

Date 3702016 * Long Term Static FS = 1.6 (Min = 1.5)
e ORMETOAOLoRe +  Pseudo-Static FS = 1.1 (Min = 1.1)

L
JOA _ Unit Weght: 45 pid  Cobesion Ph. 35

Mame: Engineered Fill  Unit Weight: 126 pof  Cohesion”. O psf  Phit 347
Mame. CLAY  Unit Wesghl 110 pef  Cohesion’. 550 psl  Phi. 5

Mame: Sandy SILT  Unit Weight: 125 pet  Cobesion”
Mame: Sandy CLAY  Unit Wesght: 110 pof  Conesion’: 1,000 pel
Mame: Favemant Section  Unit Waight: 140 pef  Cohezion: 0 pal  Phi: 36 *

100

Surcharge (Lnit Wel 1862
Type: Geosyninetic, Pullcut Resistance: 500 pst. Tensle Capacily: 3.974 Ibs | -
oz

Sandy HLT
e I L I I 1 l ]
] 4 E] ] ] »” w ] " [ m o
Horizontal Distance (ft)
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ORTEGA RIDGE RD MS-TDA WALL - DESIGN

orega Ricge Sice Resarr Siops sbiny-resco st O10PE Stability Analysis of MS-TDA

L Eten B s Trumbul «  GeoStudio Slope/W (2012) utilized
File Name: OR MSTDA 01.gsz * Long Term Static FS = 1.6 (Min = 1.5)
Material Summary: » Pseudo-Static FS = 1.1 (Min = 1.1)

Name: TDA  Unit Weight: 45 pcf  Cohesion: O psf Phit 35°

Name: Engineered Fill  Unit Weight: 125 pcf  Cohesion™ 0 psf  Phi" 34 ©
Name: CLAY  Unit Weight: 110 pef ~ Cohesion” 550 psf ~ Phi" 5

Name: Sandy SILT ~ Unit Weight: 125 pcf  Cohesion”. 500 psf  Phi: 36 ©
Name: Sandy CLAY  Unit Weight: 110 pcf  Cohesion™ 1,000 psf  Phi:5°
Name: Pavement Section  Unit Weight: 140 pcf ~ Cohesion®: 0 psf ~ Phi": 36 ©
Surcharge (Unit Weight): 100 pef

Type: Geosynthetic, Pullout Resistance: 1.000 psf. Tensile Capacity: 742 Ibs
Horz Seismic Coef: 0.17

450

a0

Sandy CLAY

Elevation (ft)

420

Sandy SILT
L L

£ 40 0 ) ) ) %0 100 10 120 130
Horizontal Distance (ft)
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ORTEGA RIDGE RD MS-TDA WALL - DESIGN
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ORTEGA RIDGE RD MS-TDA WALL - DESIGN
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« Tensar SierraScape (or equal) MSE Wall Facing (max of 14 FT height)

« TDA lightweight backfill up to 9 FT thick, with Caltrans Class C Filter Fabric at native soil interface
* Tensar UX1100 (or equal) uniaxial geosynthetic reinforcement @ 15 FT Min embedment length

« Engineered Fill, free draining material, 1 FT at bottom (drainage), 3 FT at top (bridging)

« B2 Subgrade Enhancement Geotextile separates TDA from Engineered Fill

« Tensar BX1500 (or equal) biaxial geosynthetic reinforcement within engineered fill zone

15

ORTEGA RIDGE RD TDA WALL — CON DELAY

Thomas Fire Debris Flow - January 9th, 2018
US Highway 101 at Olive Mill Rd, Montecito, CA

16
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ORTEGA RIDGE RD MS-TDA WALL — CON DELAY

Roadway Maintenance -
Some Cobble and Boulders...

Arizona Crossing
x / Destroyed
3 Concrete Slab

Bridge
Destroyed

A& Steel Girder Bridge .Y
P Rail Replacement 1IN}
el Gi it

Stone Arch

" Y ent
Stone Arch | ; 2 Bridge
Bridge 7 v ‘ _ Replacement

Replacement : . i jaw . ¢ Stone Arch
= : : Bridge
b T | - e 7 / Replacement 3

\d ¢ i
Concrete Slab Bridge ! . , p . o i:?::’f:cz’r‘:"gj'
Replacement \ | . +or¥ g -, ~ | P
Concrete Slab ? i AR I8 PCC Siab Bridge
Bridge P I L eh SRR Rl Roplacoment

Rail Replacement

[ - - PCC idge
HWY 101 ) = PCC Girder Bridge PCC Girder Bridge Minor damage °
Overcrossing 100% Blockage Boulders blocking
Rail Replacement

flow
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ORTEGA RIDGE RD MS-TDA WALL - COMPARED

Excavation to base of engineered fill, approximately 15 FT Max

20
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3/26/2020

Placing the first level of MSE Wall welded wire facing on engineered fill, and placement
of Tensar UX1100 (or equal) uniaxial geosynthetic reinforcement.

21

’ s

Placement of engin
reinforcement.
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ORTEGA RIDGE RD MS-TDA WALL - CON
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Type B'TDA

v 4
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Separation of materials is important. Some lessons must be learned first hand.

24
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ORTEGA RIDGE RD MS-TDA WALL - CON

Contractor initially used smaller, lighter equipment to move and place TDA.
Rubber tired equipment is not suitable, as the TDA and steel strands will often puncture tires or
otherwise foul up the equipment. Tracked equipment and smooth drum rollers are required.

25

Lighter equipment is required within the first 5 FT of the retaining surface, so as not to
damage facing and geosynthetic reinforcement connections.

26
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ORTEGA RIDGE RD MS-TDA WALL - CON

T
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Contractor must maintain multiple operations at same time to progress the work.
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ORTEGA RIDGE RD MS-TDA WALL - CON

Subgrade Enhancement Geotextile (TerraTex HPG-16ca) is placed on top of the TDA prior to
engineered fill placement.

28
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ORTEGA RIDGE RD A WALL - CON

3 FT of engineered fill is brought on top of TDA, to bridge over material and provide stable
base for structure section. Tensar UX1100 (or equal) specified. TerraGrid U350 Used.

29

2 layers of biaxial geosynthetic reinforcement are placed within engineered fill to full width of
excavation. Tensar BX1500 (or equal) was specified. TerraGrid SX3030 used.

30
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ORTEGA RIDGE RD MS-TDA WALL - CON

B R ST
Final Level of MSE Wall and rock fill is placed. TerraGrid RX1100 biaxial geogrid was
used to line the back of the welded wire facing, as contractor utilized facing aperture

and rock size were not entirely compatible...

31

ORTEGA RIDGE RD MS-TDA WALL - COMPLETED

- 7 - -

08/01/19 12:28:;51 PM =~ o
Completed project, open for traffic.

32
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ORTEGA RIDGE RD MS-TDA WALL — CON COST

Construction Contract Info: Construction Funding:

»  Raminha Construction Inc, Atascadero, CA +  $330,800 CalRecycle Pilot Project Funds
was lowest responsible bidder (6 bids) » $100,000 CalRecycle TDA Grant Funds

+  $646,570 Engineers Estimate »  $235,735 County of Santa Barbara Local

+ $666,535 Contract Amount (3% over EE) Funds

* 50 Working Days given
*  Contract completed on time and on-budget

Quantities
« 3040 CY Roadway Excavation
«  Asphalt concrete and base was recycled locally
*  Highly expansive shale embankment materials
* 990 CY Select Engineered Backfill @ $50/CY
* 851 TONS |mport Borrow (Tire Derived Aggregate)

*  Approximately 80,000 tires diverted from landfill or use as power plant fuel.

«  $68/TON processed and delivered to site (Lakin Tire, CA)

+  $140/TON Bid Item Price to SB County (Includes labor, equipment to install and compact)
3270 SY Geosynthetic Reinforcement (Uniaxial) @ $4.50/SY (TerraGrid U350)
1450 SY Geosynthetic Reinforcement (Biaxial) @ $3.00/SY (TerraGrid SX3030)
920 SY Non-Woven Geotextile (Filter Fabric - Class C) @ $3.00/SY (TerraTex NO06)

720 SY Subgrade Enhancement Geotextile (Woven) @ $4.00/SY

34
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ORTEGA RIDGE RD MS-TDA WALL — CON COST

TEGA RIDGE ROAD SLIDE REPAM M5-TDA WALL PROVECT
ICOUNTY PROJECT NO, 820672

SEBRART L4, 2508
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If you have any guestions, please contact me:
Chris Doolittle, PG, CEG

County of Santa Barbara Public Works Department - .
Transportation Division, Engineering Section @
620 W. Foster Road, Santa Maria, CA 93455 ~

Tel: (805) 803-8777
Email: doolittle@cosbpw.net https://vimeo.com/386071812
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