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◼ Bearing resistance 

◼ Settlement 

◼ Sliding 

◼ Overturning 

◼ Overall Stability 
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SettlemenI t 



Flexibility  of Wall Systems 

Difo· ferentia• l 1 Settlement 

 TYPE OF FACING TYPE OF FACING   LIMIT OF LIMIT OF 

 DIFFERENTIAL DIFFERENTIAL 

SETTLEMENT SETTLEMENT 

CIP Gravity Wall CIP Gravity Wall 1 /500 1/500  2 In. in 100 Ft. 2 In. in 100 Ft. 

Welded Wire Facing Welded Wire Facing 1/50 1/50  2 Ft. in 100 Ft. 2 Ft. in 100 Ft. 

5’ x   5’ Panels with  ¾” 5' x 5' Panels with ¾" Joints  Joints 1/100 1/100  1 Ft. in 100 Ft. 1 Ft. in 100 Ft. 

5’ x   10’ Panels with  ¾” 5' x 1 0' Panels with ¾" Joints  Joints 1 /200 1/200  6 In. in 100 Ft. 6 In. in 100 Ft. 

Modular Block Walls Modular Block Walls 1 /200 1/200   6 In. in 100 Ft. 6 In. in 100 Ft. 

 Full Height Facing Panels Full Height Facing Panels 1/500 1/500  2 In. in 10 2 In. in 100 Ft. 
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Wall Embedment 

H = 100 ft 

Embed. 

10 ft 

 Slope in Front of Wall 
Minimum to Top 

of Leveling Pad 

Horizontal (walls) H / 20 

Horizontal (abutments) H / 10 I 

 3 Horiz : 1 Vert H / 10 

 2 Horiz : 1 Vert H / 7 

 3 Horiz : 2 Vert H / 5 

▪ For sloping ground provide a bench 4 ft bench in front of wall 

▪ Embed at least 2 ft below anticipated scour depth 

▪ Embed below frost depth, Indiana 3 ft 



Overturning 
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Internal Stability  
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How do Reinforcements Hold Up the Wall ? 

“Active” 
Force 

L 

Resistant 

Active Length, Le 

Length, 
Soil La 

Reinforcement 
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Internal Stability 

Reinforcement Failure 

Modes 
◼ Pull out 

◼ Reinforcement tensile strength 

◼ Connection 



Internal Failure 
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Survey done by Texas A&M in 2013 for TxDOT 
• Massachusetts DOT. • Oregon DOT. • Nevada DOT. • Idaho DOT. • Indiana 

DOT. • Missouri DOT. • New Mexico DOT. • Alabama DOT. • Kansas DOT. • 
Connecticut DOT. • Illinois DOT. • Iowa DOT. • Maryland DOT. • New 
Hampshire DOT. • New York DOT. • South Carolina DOT. • Washington DOT. 
• Wisconsin DOT. • California DOT. • Minnesota DOT. • Missouri DOT. • 

Montana DOT. • North Carolina DOT. • Vermont DOT. • Wyoming DOT. • 
Nebraska DOT. • Louisianan DOT. Texas DOT. 

◼ All the DOTs have indicated that the FHWA design 

methodology has been followed to design the MSE walls. 

◼ The minimum reinforcement length used for design is 

0.7H or 8 ft, whichever is longer. 

◼ In all, DOTs have different backfill specifications from 

FHWA guidelines. However, many of them have higher 

quality of material than the FHWA guidelines. 
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Survey Results 

◼ According to the frequency of the failure modes being 

seen, the ranking of the failure modes with frequency 

descending is: 

◼ Bearing Capacity. 

◼ Sliding. 

◼ Global Stability. 

◼ Compound Failure. 

◼ Overturning. 
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Retrofit that did not Work I-10 

I-10 in Beaumont, Texas - Distressed Portion of the Roadway 



MSE Wal ls Retrofit 

 

         

       

      

     

     

   

@) 
GEOTILL 

ENGINEERING , INC. 

Retrofit that did not Work I-10 

The separation ran about 100 ft long and up to 3 inches wide. Cracking was 

also observed at the connection between the copping/barrier and the MSE wall 

panels. To prevent the propagation of the settlement and further separation, a 

retrofit measure was taken by dowelling the shoulder to the adjacent travel 

lanes. After the retrofit, cracks appeared in the same travel lanes again, but 

were shifted toward the centerline of the roadway 
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General Identified Failure Distress Modes in MSE Walls 

◼ 1. Pavement cracking. 

◼ 2. Pavement depression and separation. 

◼ 3. MSE wall lateral movement. 

◼ 4. MSE wall and bridge separation. 

◼ 5. MSE wall longitudinal movement. 

◼ 6. MSE wall panel dislocation. 

◼ 7. MSE wall sliding. 
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Possible Causes of Failures in MSE Walls 

◼ 1. Unsuitable backfill material. 

◼ 2. Sizeable void within backfill. 

◼ 3. Drainage and Erosion. 

◼ 4. Foundation soil. 

◼ 5. Tension failure of the reinforcements. 

◼ 6. Failure of connection of the reinforcement 

The sizeable void may be the result of poor 

construction, inappropriate gradation of backfill 

material or poor drainage. 
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When Visiting MSE Wall that has Issues (What to look for per minimum) 

◼ 1. Check all drainage and erosions issues. 

◼ 2. Check for any excessive settlements. 

◼ 3. Check precast concrete panel facing do they need rejection or repair. 

◼ 4. Check field modification limitations (e.g., cutting panels, resting 

panels, anchoring panels, use nails, etc.). 

◼ 5. Check any backfill migration from facings. 

◼ 6. Check backfill void mitigation and void-filling techniques. 

◼ 7. Wall condition monitoring methods if needed. 

◼ 8. Check distressed joint openings. 

◼ 9. Check local facing repair or replacement strategies. 

◼ 10. Check global repair or replacement strategies. 

◼ 11. Check global wall stabilization. 
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Check List - Wall and Slope Distress Visual Indicators 
lopes or Slope I Paving Above Wall 

Observed CHECKS (ollaracteliistlics) 

Yes No INA 

□ □ □ 1. Cracks i lil slope/pavement { circle size: marble, 
golf ball, tennis ball , footba lll, ) 

□ □ □ 2. foir crad<s, circle: new/previous, 
sealed/unsealed, previously treated Approximate d'istarnce from wall 
face: ft ) 

□ □ □ 3. fommtlion of shallow surraoe slides, 
depresstons near top, bulg ing near bottom? 

□ □ □ 4. INew or iincreased dip in paviingI, curb, gutter 
line oir slope? 

□ □ □ 5. Landscape areas (Yes/No) - Working irri:gation 
(Yes/No) 

□ □ □ 6. Ponding water? 

□ □ □ 7. Joint separation in pavement andl shoulder joiint 
pavement? 

□ □ □ 8. Erosion of so ·1 on sl'ope or a mu nd fllatwork, 
flumes, g.uardraills, light fooure base, ei:ectricall oornmunicatlion bores? 

□ □ □ 9. son and I or wet soil {greener grass, ruts)? 

□ □ □ 10. Washout areas, snt bu il'dup? 

□ □ □ 111. Signs, structures or rails next to wall (plumb•, 
1:eaning to/away from wall tace _ inclles over _ ft.) 

Wa I Fac,e 

Observed CHECKS (dl1aracte11istlics) 

Yes No INA 

□ □ □ 12. 1BulgingI of panels? 

□ □ □ 13. INew or iincreased cra,dks in panels? 
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Retrofit Options 

◼ 1. All drainage and erosions issues shall be resolved, 

such as sealing all opening, install curbs & riprap 

channels to divert water from the wall . 

◼ 2. Weep holes to provide an outlet for water to drain 

and escape. 

◼ 3. Near the top of the wall if the reinforcements 

overstressed, it may be feasible to add additional 

reinforcements. 

◼ 4. If access to the backfill is a problem, soil nails 

drilled through the existing wall face may be used. 

(Needs deformation to activate soil nails). 
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Retrofit Options 

◼ 5. Bearing plates may be used to distribute nail loads 

at the wall face. 

◼ 6. If the increase in lateral thrust and the potential for 

a sliding failure is a problem, the front of the wall may 

be buttressed. 

◼ 7. Backfill may be modified to reduce the driving 

forces, such as grouting, partial replacement with 

lightweight fill, flowable fill, or decreasing the slope 

angle of the backfill surface. 

◼ 8. Foundation soil treatment to stop settlement or 

strengthen the soil. 
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Shotcrete Retrofit of MSE Wall 

British Columbia, Canada, the MSE wall was 

26 ft high and 230 ft long, the backfill is fine 

dredged river sand 
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Free Draining Seal (Foam pieces wrapped in a fabric cloth) 
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Free Draining Seal (Foam pieces wrapped in a fabric cloth) 
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BEJS 
Bridge Expansion Joint System 

tall first len 

Apply epo 
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B-43196 (40 MSE Wall Repair Statewide INDOT) 
Project Development Process for IDIQ MSE Wall Rehabilitation Projects 

◼ Phase 1: Project Initiation and Programming. 

◼ Phase 2: Project Letting and Post Award. 

◼ Phase 3: Initiate Work Order requests and Site 

Visit. 

◼ Phase 4: Process Work Order and Schedule 

Construction Activities. 

◼ Finalize work at site and provide district Asset 

Management Staff as-built of completed work. 

◼ Contractor submits as-built plans to ERMS for final 

record keeping. 
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B-43196 (40 MSE Wall Repair Statewide INDOT) 
Projects List 

◼ 01- 82nd St Over I465 

◼ 02- Kenilworth Road 

over US31 

◼ 03- SR168 Over I-69 

◼ 04- SR 56-61 over I-69 

◼ 05- SR 57 over I-69 

◼ 06 US31 Over CR125 

◼ 07 US31 & SR 32 

Hamilton Co 

◼ 08 US-24 at 154+89 

Over Burick Rd 

◼ 09 US-24 at 156+96-N 

Webster 

◼ 10 US-24 at RP153+49 

over Doyle Rd 

11 I-69 over CR 710 S 

◼ 12- Cline Ave under I-

80 & I-94 

◼ 13- US41 over Norfolk 

Southern 

◼ 14- New Road US31 & 

US20 

◼ 15- US-31 Over Main 

Street 

◼ 16- US-31 Over Kern 

Road 

◼ 17- US-6 Bridge over 

CSX R & Tracy Rd 

◼ 18- US31 over 1st 

Road 

◼ 19- US31 over 3A 

Road (LaPorte) 

◼ 20- Ameriplex and I-70 

◼ 21-10th St over I-465 

◼ 22- US31 over 3A Rd 

◼ 23- US31 over 1st Rd 

◼ 24- Bridge over CSX 

RR & Tracy Rd US-6 

◼ 25- Burr St over I-8094 

◼ Lloyd Expressway & 

9th Ave. 

◼ 27- I-69 & CR1250S 

(Nobel Chapel Rd) 

◼ 28- I-69 at N CR450 E 

◼ 29-I-69 at MM77.5 over 

RR 

◼ 30- 136th and 31 

damage 

◼ 31- US-31 over SR-931 

◼
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B-43196 (40 MSE Wall Repair Statewide INDOT) 
Projects List 

◼ 32- 80-94 EB near Cline Ave 

◼ 33- I74-over-white-river 

◼ 34- SR641 Over McDaniel Rd 

◼ 35- SR641 Over Indiana R.R 

◼ 36- I-65 and I-80-I-94-Wall #41 

◼ 37- SBL of I-465 under NBL of 

Shadeland Avenue 

◼ 38- US 31 over Creek close to 156th 

◼ 39- SR 66 (Lloyd Expressway) 

◼ 40-SR 46 & SR 11, SW of Colombus 
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Most Issues & Problems that have been Noticed 

◼ Sand leaking from joints. 

◼ Settlement and tilting of panels. 

◼ Uncontrolled drainage. 

◼ Deteriorating panels. 

◼ Tilting. 

◼ Differential movement. 

◼ Voids, Erosion & Approach Slabs. 

◼ Corrosion. 



MSE Wal ls Retrofit - I-65 and I-80-I-94-Wall #41 

Going I-65 South to I-80 West 

Construction 2008 
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I-65 

 

 



  

MSE Wal ls Retrofit - I-65 and I-80-I-94-Wall #41 

Going I-65 South to I-80 West 
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Going I-65 South to I-80 West 



MSE Wal ls Retrofit - I-65 and I-80-I-94-Wall #41 

Travels through pipe to manhole 

Drain 

outlet at 

bottom of 

manhole 

Surface water enters here Surface water enters here 
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Broken 

Pavement 

GEOTILL 
ENGINEERING , INC . 



  

 

 

 

  

----

GEOTILL 
ENGINEERING , INC . 

MSE Walls Retrofit - I-65 and I-80-I-94-Wall #41 

Panel with 

greatest 

amount of 

movement 

Void extends 2.5 to 3.5 ft 

deep behind wall at this 

panel and 5 ft high under the 

pavement 



Drain 

outlet 

MSE Wal ls Retrofit - I-65 and I-80-I-94-Wall #41 
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MSE Wal ls Retrofit - I-65 and I-80-I-94-Wall #41 
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MSE Wal ls Retrofit - I-65 and I-80-I-94-Wall #41 



MSE Wal ls Retrofit - I-65 and I-80-I-94-Wall #41 

2013 

2018 

2023 

Riprap 

Little Riprap 

NO Riprap only sand 

from MSE Wall 



  

 

MSE Walls Retrofit - I-65 and I-80-I-94-Wall #41 

Void 
5 ft High 

3.5 Wide 
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North Core 

Reinf. Mats 
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Bridge Approach 
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MSE Wal ls Retrofit - I-65 and I-80-I-94-Wall #41 
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Temporary Fix 
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Temporary Bracing 

System 
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MSE Walls Retrofit - I-65 and I-80-I-94-Wall #41   

Temporary Bracing 

System 
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Filling the Void with Flowable Fill 
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MSE Wal ls Retrofit - I-69 over SR 57 

Going  I-69 Northbound 

Near Southwest  Wall 

I-64 

I-69 

Construction 2012 
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MSE Wal ls Retrofit - I-69 over SR 57 

During 

Construction 

2012
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MSE Wal ls Retrofit - I-69 over SR 57 

Showing Northeast  Wall 

Looking  Northeast 



MSE Walls Retrofit - I-69 over SR 57 

All Water Comes Here, it 

Took 5 Years to Fail the 

Wall 
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MSE Walls Retrofit - I-69 over SR 57 

Where the 

water gets in 

Big Void 

8 years from 

Construction 

MSE wall panel 

movement 

  

  

GEOTILL 
ENGINEERING , INC . 



  

(/) 
0 

GEOTILL 
ENGINEERING , INC . 

MSE Walls Retrofit - I-69 over SR 57 



MSE Walls Retrofit - I-69 over SR 57   
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The Origin of the 

Problem is Hydraulic 

Retrofit Recommendation 



  

This area need 
both sides 

MSE Walls Retrofit - I-69 over SR 57 



  

At this area the soi wm b,e eroded 
and the Turnout will give away, this 
area needs to be covered and 
protected by thick riprap 
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MSE Walls Retrofit - I-69 over SR 57 
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MSE Walls Retrofit - I-69 over SR 57 



MSE Walls Retrofit - I-69 over SR 57   
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MSE Walls Retrofit - I-69 over SR 57 

Since the origin of the problem is Hydraulic, permanent repair is 

scheduled to be done by the summer of 2024. The permanent 

repair will involve replacing the bridge approaches and 

installing a new drain system that can handle the amount of 

water that come on the top of the bridge. 
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  MSE Walls Retrofit – SR-641 Over McDaniel Rd. 



MSE Walls Retrofit – SR-641 Over McDaniel Rd. 

Looking West 

Looking East 

  



MSE Walls Retrofit – SR-641 Over McDaniel Rd.   
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Panels near piling or other ob tacles bave been '\ 

con tructed with additional clevis loops cast in.to the 

panels.This allows for shifting ofMSE mesh; hence 

Note: 

Qpie loops are not utilized in construction. 
'--·---- °K'!':'f ' 

50 nails for the North wall I @ma ~T LEHom o~GN•TIDll so1: Slif.tT s, 
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Soil Nail Locations (50 

Nails) for the North Wall 

by INDOT & Geotill 
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Soil Nail Locations (25 

Nails) for the South Wall 

by INDOT & Geotill 
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CO~l!EGE P:ARK 

, POINT 

I K 
100 

AUGUSTA / 
ttEW AUGUST A. 

LEN 

:lianapolis 
ernational 
Airport -, 

SNACKS / 
GUION CREEK 

EAGLE0ALE 

Meridian Hi lls 
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Issues Observed 

◼ Backfill leak from Northwest side. 

◼ Broken CIP copings. 

◼ Some bulging panels. 

◼ Pavement issues probably voids. 

◼ Widen and tighten panel gaps, possibly 

because of settlement. 

◼ Some blocked underdrain 
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MSE Walls Retrofit – 82nd St Over I-465 
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Short Pipe 

   

/ 
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The  main  problem  for  this  location  is  

that  the  [ drainage  ) system  is  not  able  to  

drain  all  the  water  away  from  the  MSE  

walls.  The  water  seeps  through  the  

damaged  expansion  joints  and  some  

manholes  and  then  seep  on  top  of  the  

MSE  walls  especially  at  the  northwest  

wall.  In  addition,  to  the  known  

[ connections )  problems  that  Tricon  MSE  

Wall  system  has. 
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West Walls 
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East Walls 
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ettled & rot ated 
hr idge railings 

Settled & rotated 
bridge rai lings 

Settled & rotated 
bridge railings 

Manhole 

(9 
GEOTILL 

ENGINEERING , INC . 



MSE Walls Retrofit – 82nd St Over I-465    

Settled & rotated 
bridge railings 

Moved coping 

Settled & rotated 
bridge rai lings 

ENGINEERING , INC . 



   

@] 
GEOTILL 

ENGINEERING , INC . 

MSE Walls Retrofit – 82nd St Over I-465 
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mage showing the wing wall and panels with air gap GPR signatures (red). 
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R.C. 8'r..'YIG£ -(T,,,.j 

Drainage Extension 

Extend and trench drainage to the nearest 
ditches to prevent ponding at abutments (see 
next page) 

( - "°· J - ­S1A. 696•.U.ilB 'D'" 
P. C.. El.. l!U.i'42'-3 

... 

... 

CONnNuous COM~ SEO 
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Proposed Retrofit 
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Drainage Extension 

----- Extend Drains 
to nearest ditch 

Abutment 3: Northeast Comer 

Abutment 1 : Standing water due 
to inadequate drainage 
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Proposed Retrofit 
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Proposed Retrofit 
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Proposed Retrofit 



   

Geo-Drill Injection Anchor System 
The Wilfiams Geo-Drill Injection Anchor System is today's solu ·on for a fast and effic.ient anchoring system into 

virtually any type of soil. The system has historically been known as a "self-drilling anchoring' because the hollow fully­
lhreaded bar serves as both the drill string and the grouted anchor, thus installation is perfonned in a single operation. 
The sacrificial drill bit is threaded onto the end of the Hollow Injection Bar and le in place oUowing drilling. The drilling 
fluid (air, water, or grou ) is introduced through the ho ow bar and a ows the spoils to flush from the borehole. 

The Geo-Drill System is particu r1y suitable for so·1s tha: do no allow or open-hole dritrng (i.e. granular soils that are 
co apsible in nature). In such cases, drilling with a grout fluid serves the purpose of flushing spoils from the borehole 
and prevents looser, surrounding ma erial from collapsing due to the higher relative density of the grout Wi iams Geo­
Drill Injection Anchor Sys em should be considered on any projec requiring fast production tha would otherw· e need 
o involve a casing system in order to maintain borehole stability. 

Advantages of the Williams Geo--Dnll Injection Anchor System 
Fully domestic system available. 
Fas , single-step anchoring sys em ·1t1 simple equipmen . 
Elim·nates the nee<f for a cased borehole in collapsing soils. 
E cient installation since drilfing and grouting can be performed in a single operation, saving bolh time and money. 
Continuously drilling and grouting under high pressure causes lhe grout to pennea e into looser soils and creates a 
bulb-effect for increased bond capacity. 
su· able for working in limi e<f space and areas of difficul access. 
Multiple ranges of diill bits suitable for most soil conditions. 
Ins alled with standard track d I (top hammer) or hand-held drilling equipment, elimina • g the nee<f for larger 
casing rigs. 

• Con • uously threaded bar pattern can be cut and coupled anywhere a ong its length. 
• Domestic available in 1 O' or 20' lengths, non-domestic available in 3 me er lengths only. 
• Corrosion protection sys ems ava able upon request 
• FHWA approve<f for use as a micro pile or soil nail (Domestic Hollow Injection Bar only) 

76rrvn 
{3") 

1.795 n' 
{ 1158 nvn') 

3.880 n' 
(2E03 nvn') 

6.261~ 
{0.3 KgtM) 

13.79 lbs/ft 
(20.5 Kg/M) 

1.18T 
(30.1mm) 

1.890" 
(48.0mm) 

Part 
Number 

87Xl -76 
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MSE Walls Retrofit – 82nd St Over I-465 

Proposed 

Retrofit 
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B7XB Drill Bits 
HC Hardened Bit 
Hardened cross cut drill b- su· able for the majority 
of applications inc d- g narrow bands o so rock. 
Soil Types: Fi sand edium Dense Gravels 

CC Carbide Bit 
Tungsten carbide cross-cut drill bit Excellen choice for 
majority of granular soils with mixed hard formations_ 
Soil Types: Fils, Gra els, Shale & Seamy Roe 
Formations. 

SB Sand/Clay B it 
Two stage cross cut drill bi , suitable for loose to 
medi m dense ground and fills. 
Soil Types: Sand , C ¥ and Light Gravels 

BB Button Bit 
Tungsten carbide hem- pherical button drill bit for 
modern ety strong t.o strong rock, boulders and rubble_ 
Rock Types: udstone, Limestone, and Granite 

CB Cobble Bit 
0 set face cross cut drill bit suitab for dril ng in 
cobbles ith s and gra el as we as sedimentary 
bedrock ma efial. 

Nominal 
Bar 

Diameter 

lZ mm 
It-

1c m 

''""-

'S t nvn 
(1') 

.. nwn 

r 4'l 

5Z 

HC 

,, ti;,,,) 
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;,;,e ,..,,1 
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176 ITIT' I 
r u::-

{119111" .t 
4• 

lu:llffll1 

2-112" 
l'= r:rn] 

m;;.,., 
)-1/2" 
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4• 
( tu ,..,,) 

-

-

-

-
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Nofthwest MSE Wall 

• Seven anels \¥ere repaired by installing t\vo nails in each panel. wo vvee holes were 

installed at eac bottom panel a total of 8 weepholes. 

• The dan1aged and spalling concrete in the MSE wall and abutn1ent area, caused by expansion 

was repaired by removing the amagea and unsoun concrete. o lowea by cast-in- ace 

concrete anel to restore the structural integrity of the wall and prevent the backfill loss. 

Southwest MSE Wall 

• Three anels were repaired by installing two nails in eacR anel. T,.vo wee2holes ere installed 

at each bottom panel, a total of 4 vveepholes. 

• The dan1aged and spalling concrete in the MSE wall and abutinent area, caused by expansion 

was repaired by re1noving the damaged and unsound concrete, followed by cast-in-place 

concrete panel to restore the structural integrity of the wall and prevent the backfill loss. 
• The chi Red co in was atched with concrete. It has been difficult to verify if pins or rebar 

anchor were used to anchor the patched concrete. • (9 
GEOTILL 

ENGINEERING , INC . 

Items that have been Repaired 
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MSE Wall 

• The damaged and spalling concrete in the MSE wall and abutinent area, caused by expansion 

was repaired by removing the damagea and unsound concrete, folluwed by cast-in-2lace 

concrete panel to restore the structural integrity of the wall and prevent the backfill loss. 

Oli east MSE ,vaII 

• egetation and trees grown between the coping and the bridge railing were trimmed . 

East end bent: 

• The joint between the phased ,walls as een sealea using a conventional sealant. 

West end bent: 

• The joint between the phased walls as been sealed using a conventional sealant. 
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Items that have been Repaired 
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Before 

Repair 

During 

Repair 

After 

Repair 
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Coring for Soil 

Nails and 

Weep Holes 

   

·;,. Backfill behind 
cop l'ore 
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After 

Repair 

   

ails I 
J 
J 

Ins ta led Weep Holes 
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roject: 
Locailion : 

B,-43196 82n d St over 11-465 
Indianapol is 

Cllient: INDOli 
Project #: 05- 11i 

Tie Back #: 
Dale lrista'lled : 
Dale Tes.fed: 
DeS:ign Load (Kips) 
Bonded len gth ( ), 
Unbonded lenglh (fl) 
Free length (ft) 
32mm Hollow Bar 
Modulus of Elasficily (ksi) 

SW1-R 
3/4/2023 
3/8/2023 

20.6 
17.5 

1 
3 

0 .776 
28700 

Gauge ,Movement Value of 
IDesi!llll Load 

Loading 
K i DS Press ure PSI Read ino In 

Atignment 6.0 503 0.000 
0.25 5.2 431 0 .. 012 
0.S0 10.3 863 0 .. 034 
0.75 1S.5 1294 0.088 
1.00 20.6 1726 0.1i2S 
1.20 24.7 2071 0.1i4S 
1.33 27.4 2295 0 .. 1170 

Lock Off al 21 Kips, Dial Read1ng = 0 .. 1132 

Equipment 
Pump: 
Gauge: 
Tested By: 

PE554 
5405OV PJ 
ESB 

Bori111 g Information 
Diameter 
Yards of cemerit 
Cubic feet of grout 

Delta, M in 

Inches 

0.010 
0.009 
0.018 
0.027 
0.036 
0.043 
0.047 

----~--

Jae No . S 6993 
1 K·p= 83.77 PSI 

----
----
----

Delta, Max 

Inches 

0.0411 
0.035 
0.071i 
0.106 
0.142 
0.170 
0.188 

---· 
___...i 

Inches 
External 
Internal 

"fen, Minute Holid 
Mi nutes 'Readino. In 

1 0.170 
2 0. 170 
3 0. 170 
4 0. 170 
5 0. 170 
6 0. 170 
10 0.170 

Creep = 0.000 
Resul = PASS 

0.200 

0. 100 

0. 100 

0. 140 

0. 12(] 

0. 100 

OJJOO 

0.000 

0.1)4(] 

0.1)2(] 

0.000 

~ v---
/ L---'" 

_,V/ 
/ ~ V 

/' V / 
/ / 

_____.r ___. ---
6..0 6..2 10.3 15.5 2().6 24.7 27 .. 4 

-- oe1t1 Max 

_.,_ Rea g, 
lr1 

--Deltl M @] 
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Soil Nail Proof Test Report 
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Sealed joint 

After 

Repair 
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Settlement of Panels 
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Panels  Damaged & Coping Tilting 

Due to Abutment Movement 



Panels  & Coping Tilting 

Due to Uncontrolled Drainage 

MSE Walls Retrofit – INDOT Various Projects   
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Uncontrolled 
' 

t Drainage 

Weephole 

Controlled 

Drainage 

Weephole 
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MSE Wall Repair with Soil Nail 
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MSE Wall Repair with Soil Nail 

MSE Walls Retrofit – INDOT Various Projects   

GEOTILL 



MSE Walls Retrofit – INDOT Various Projects 
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MSE Wall 

Repair 

with Soil 

Nail 
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MSE Wall Repair with Soil Nail 

Soil Nail Pull Test 
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MSE Wall Repair Extending 

Curb to Control Drainage 
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MSE Wall Repair Sealing 

Separation at the Concrete 

Jersey Barrier to Control 

Drainage 

  



Asset Management 
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When Should We Evaluate 

Retaining Wall Assets? 

◼ During construction (QA/QC). 

◼ Periodic (routine) performance inspections. 

◼ Extreme events (seismic, flood, impact). 

◼ Before widening, load changes, 

rehabilitation. 

◼ As part of plan to extend useful life – as 

part of asset management. 
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Questions ? 
Aamir Turk, PE 

Geotechnical Manager (In-House Design & 
Asset Management) 

Indiana Department of Transportation 

Aturk@indot.in.gov 

317-914-3747 

Malek Smadi, Ph.D., P.E. 
Principal Engineer - GEOTILL - Fishers, IN 

msmadi@geotill.com - www.geotill.com 
317-828-4098 

http://www.geotill.com/
mailto:msmadi@geotill.com
mailto:Aturk@indot.in.gov
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