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TxDOT Bridge Geotech Branch

* Standards, Specifications, Contracts,
Review, Recommendations, Research

* Bridge Foundation Design

* Retaining Wall Management & Design
* Slopes and Embankments

* Culverts and Scour

* Preliminary design, construction,
monitoring, maintenance, and repair

* Drilling, Testing and incorp. into Statewide
Geotechnical Digital Data Management



2025 Bridge Briefings

Table of Contents

04 | Background

15 | DMS and Approved Systems
24 | LRFD and Geotech Manual
28 | LRFD New Standards

33 | Comparison of Changes



2025 Bridge Briefings

BACKGROUND



2025 Bridge Briefings

Retaining Walls in Texas * Specifications

- DMS — Approved Systems List
* Geotechnical Manual
* Standards

Often overlooked..

Often undervalued..

Critical piece of infrastructure functioning to conserve space,
provide grade separation, protect roadways and bridges, etc.

Agency ensures sound, stable and safe installation from
design, to system selection, to construction installation and
inspection.
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* MSE (Mechanically Stabilized Earth Walls) with Precast Panel Types Used in Texas

- BRG Standards: RW(MSE) and RW(MSE)DD, Item 423 (Retaining Walls).

* Soil Nail Wall/Rock Nail Wall
- Item 410 (Soil Nail Anchors), 411 (Rock Nail Anchors), also 403 (TSS)

* CIP Retaining Wall (or Spread-footing Retaining Wall)
- BRG Standards: RW (SFA/B/C), Item 423 (RWS5s)

* Sheet Pile Wall
- BRG Standards: SSPC (Corner Details), Item 407 (Steel Piling)

* Drilled Shaft Wall
- Item 423 (fascia)
- Item 416 (shafts)
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Types Used in Texas

* Concrete Block Retaining Wall (w/ or w/out reinforcement)
- BRG Standards: RW(CB), RW(CB) DD and Item 423 (RWSs)

Tie-back Anchored Wall
- Typically used for Retrofit, Repairs, etc.

Gabion Basket Wall
- Item 423 (RWs) and Item 459 (Gabions)

Soldier Pile Lagging Wall
- Typically, Temporary Special Shoring, Item 403

Temporary Earth Retaining Wall
- BRG Standards: RW(TEW), Item 423 (RWs) 7
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Texas DOT Retaining Walls

* By ft?2 of Exposed Wall (perm. Walls).. /

* MSE (panel type) most dominant
* Pending formal inventory

* Temp. Special Shoring (mostly), Item 403
- TEW
Soil Nail

Sheet Pile

Solider Pile w/ Lagging



2025 Bridge Briefings

Responsibility

* The Project Engineer (Designer of Record) must ensure that the retaining wall
system (design) selected for a given location is appropriate.
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2024 Specifications — Item 423 MSE

10
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TxDOT System Reviews Start 2004

11
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MSE Panel and CB List in Contract Plan Notes - 2019

Updated Memo

12
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DMS-4800 Certification and Approval - 2020

* Phase One = Experimental

* Phase Two = Unrestricted
ase Two = Unrestricte 13
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Approved Proprietary Systems Website Lists - 2020

14
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More Information about DMS and Approved Systems

15
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Approved System Lists only for MSE/panel and CB

* Proprietary connections,
reinforcement, and panel design

* Other RW types are also
proprietary, and new lists can
be created depending on
volume of project demand

- Soundwalls, Wire mesh
facing, full height panel
fascia, block or bin, gabion,
etc.

16
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Restrictions on Phase One Systems

®* Phase One to Phase Two Consideration

17
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HITEC and IDEA
* ASCE, 1994, Highway Innovative Technology Evaluation Center

* FHWA/ASCE Geo-Institute, starting 2018, IDEA Reports

18
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Approvals and Rejections
based on research and performance

* State puts a lot of time and energy into balancing best feasible systems compliant
with AASHTO and state guidance w/ promoting innovation and ‘new’ products

* Extensible Reinforcement within MSE Panel systems

19
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Performance failures call for action and evaluation

Problems in System,
Construction and Inspection,

and/or wall designer design..

20
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2025 Buy America Certification

* 2025 changes to MPLs and potential ‘systems’ to be buy America compliant

DEPARTMENT OF TRANSPORTATION
Federal Highway Administration

23 CFR Part 635
[Docket No. FHWA-2023-0037]
RIN 2125-AG13

Buy America Requirements for
Manufactured Products

AGENCY: FFederal Highway
Administration (FHWA), U.S.
Department of Transportation (DOT).

ACTION: Final rule.

SUMMARY: This final rule amends
FHWA’s Buy America regulation to
terminate FIITWA’s general waiver for
manufactured products and establish
Buy America requirements for
manufactured products with respect to
Federal-aid highway projects. The
standards for applying Buy America to
manufactured products are generally
consistent with the Office of
Management and Budget's (OMB)
guidance implementing the Build
America, Buy America Act (BABA)
provisions of the Infrastructure
Investment and Jobs Act (also known as 2 1
the Bipartisan Infrastructure Law (BIL)).
DATES: This final rule is effective March
17. 2025.
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Buy America Certification - RW Systems

 https://www.txdot.gov/business/resources/materials/buy-america.html

22
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Buy America Certification — RW Systems Component Tracking

* Supplies submitting
lists of components
and fabricators for
TxDOT to track if all
are Buy America
compliant

23



2025 Bridge Briefings

LRFD and Transition And Geotechnical Manual

24
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TxDOT Geotech Manual

* Investigation, Foundation and Retaining Wall Guidance

25
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TxDOT Legacy Geotech Information

* Borings collected with TCP cone since 1949, AASHTO Transition needed transition
to SPT borings

26

Salman, 2021
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Geotechnical Data Collection (Logs and Labs)

* Data Report and Log/Lab requirements in Manual and/or (past data webinar)

* https://www.txdot.gov/business/resources/highway/bridge/webinar-presentations.htmi

27
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LRFD New Standard Sheets

28
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New Standards (6)

* RW(MSE), RW (MSE)DD
e RW(CB), RW(CB)DD
e RW(TEW), RW(TEW)DD
29
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DD Sheets as Standards for MSE and CB
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NEW RW (TEW )DD

WALL SUMMARY

Bagin End Ratained Soil Foundation Soil Salect Backfill Min Earth Min Wall Underdrain Drawdown TEWMSE Ground Face Basket Dasign
ettt Station Station Friction Angie Friction Angle Friction Angla Reinf. Langth Embadmant Required Analysis Fill Confict Improvamant Backfll Life
e @ @ @ @ @ @ @ ® @ @ @ @ @
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RW (MSE) & RW (CB)

RW (MSE)

RW (CB)

32
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Expected Standards,
and comparison to the old

33
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DD Sheets as Standards for MSE and CB (no change)

WALL SUMMARY
WSE Retaining wal | Begin Statlon |  Ema Stotlon | Retalred Soil |  Foundation Groun Win Eortn uin wal| uncerarain Orowaoun Bercn
y o Friction angle Frid i Il ' Improvement Relnlrarclme-\r Erpacment Requirea Analysis iam
rietion n
6] - [©] *@"; @ ® ® ®
®
Bridge
Division
l Texas Department of Transportation Standard
ov TxDOT _[ex MIG_ [ow JTR Jex MIG
T [secr] o8 [ i
DisT COUNTY | SHEET NO.
—vertical and @1ndicete timits for which the stoted sall design reculresents/oasumations
Hor | zonko - st i
Cantrol Pnlm = @
Setoines ons Fouation friction cngle |isted shoulc be based on local =
E == expor Tonce o mecsured/corraloted |5ng Term sirength valu SPECIAL MOTES: e
O]m.:an it ground Inoroveent s required or not required. If shown ot Hme preparotion
o reduivec, "ot o Grons Inorovarant betal () for Srioat [
fe ¥ 0 O' nfor T'vzs p\giecllsneg‘* sn;l\'ue swgw‘eﬂ‘z seoled,
Dlndicete on +able minimam lengtn ond length rotio requl ond doted by o |loensed Professional Engineer-
- M serect sackrin Retalneg ol | deresit langtn of cardh ca r"g:*e'\ﬂn‘r., eroH ba o ithar
£ A
5 “
A S o
£ T 7on'of 1aue]ing bog onG finianaq Groce o Tna or 1oo8 GpoTent Backwall.
3| (B nateste 14 undercrain is recuires o not required. . Bridge
®1naicote if ropia drowsown oralysis is requires. B 7exss Ocpsrtment ot Tansportation | Siandard
Otutaron o o1 sesigrar sr s2000d for desncminorion of Sininmwol) MECHANICALLY
proviced fram the top of lov \';u+pxljd r.i':'ws'r"g:uns 'mrn‘u be 1’ STABILIZED EARTH
eve| ‘groung wners where is no pote or erogion or futu
rx:t.vcrg\'u or 2' for sloping gurr_ LA 0H: 1.0V or steeper) RET INING WALL
e Tece I potential Tor remoyol af soil in trant of the wall: DESIGN DATA
L oFf requirsa izenta) Bencn wid ot boss of wall variss Use 1hs follewing
Founcetion T Sebablish bose wigh.
S Leartn retnforcenents for 3 = RW(MSE)DD
’ Ron1Tiin 18 To Bath drowaewn ond ary condition. PRI T e
TYPICAL SECTICON - =
(RAPID DRAWDOWN CONDITIOND o T




RW (MSE)

DESIGN CRITERIA NOTES:
oesign P

the plans:

Unit Waight
¢ =34
it Weigh

bo iz

accordance with curres

w AASHTD 5

for Highway

1t are a5 shown on the Mechanically Stal

o Earth Ret

Jawn analysis. Base o

slgn an the foliowing 13

Factar M

of safety.

base pressure rasiltant fa

data evalvated at

third of

ataining wall

Design the e
COrrosi 5,

elements to have a min

© of 75 years, using cur

et AASHTO

ré) on the t g after 75 peaL

orro

ASD

SELECT BACKFILL UNIT WEIGHT

Tyn ernal Stah Exre Stability

AS. 105 PCF Pullout Stiding, Overturn Eccentricity
e ding, Overtur Eccentricity
b3 125 PCF Bear

2025 Bridge Briefings

LRFD
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NEW RW (TEW) (now falling under) SPEC ITEM 423

37
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(Almost Complete) Retaining Wall Standard Revisions for LRFD Methods
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Publication Timeline

* Publication on Standards Website:
Expected First Week Oct. 2025

* Older / Legacy ASD RW Standards to
remain on website for limited time..
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summary
* Specifications, Lists, Manual, and Standards ensure great RW Ay =
* RW New Standards Mandated at Future Date _m i = 2 »‘_‘f

* RW New Standards in compliance with AASHTO LRFD BDM

* Future shop drawings to be in compliance with new
standard/plan, check for external and internal stability
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W ebsites

* (Bridge and RW Standards)
- https://www.dot.state.tx.us/insdtdot/orgchart/cmd/cserve/standard/bridge-e.htm

* (TxDOT RW Info, Lists and DMS-4800)

- https://www.txdot.gov/business/resources/highway/bridge/geotechnical/retaining-
walls.html

* (2024 Geotechnical Manual - LRFD)
- https://onlinemanuals.txdot.gov/txdotonlinemanuals/txdotmanuals/geo/geo Irfd.pdf
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