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Retaining Wall Monitoring 
Safety Precautions for a Major Urban Highway 

Project Overview 
 

A 210ô span in the middle of a 

1,000 ft. retaining wall collapsed 

onto a major urban highway, clos-

ing the northbound travel lanes 

with over 41,000 cubic yards of 

rock, soil and trees. Following the 

emergency response to stabilize 

the slump and reopen travel lanes, 

a long term solution to the wall 

collapse was needed. 

 

Over the course of the next year, 

several solutions were investi-

gated, leading to the decision to 

excavate the failed section and re-

build with a Bin Wall.  All stake-

holders had serious concerns re-

garding the stability of the remain-

ing sections of wall during the ex-

cavation and rebuilding process. 

The close proximity of the urban 

highway, and abutting properties 

as close as three feet from the re-

maining sections of wall de-

manded serious concern. 

 

GEOôs Early Warning System 
 

All parties realized early on that a 

wall movement early warning sys-

tem was crucial to the safe execu-

tion of this project. Geo-

Instruments worked with the pro-

ject geotechnical engineer to de-

velop an automated monitoring 

system providing near real time 

monitoring of the remaining walls.  

The system provides settlement, 

rotation, and displacement meas-

urements of wall movements 24 

hours a day on 15 minute intervals. 

Stakeholders are immediately noti-

fied via e-mail and text messaging 

in the event of any wall movement 

detected that is greater than the 

alarm thresholds specified by the 

design engineers. 

Failed Wall Section (looking north) 

Horizontal and Vertical Beam Sensors in Place (under  the white covers) 



The Instrumentation 
41 Horizontal electrolevel beam 

sensors and 10 vertical elec-

trolevel beam sensors. 

6 Liquid level sensors for meas-

uring wall settlement/heave. 

34 Vertical tiltmeters for meas-

uring cumulative wall displace-

ment and rotation. 

18 Vibrating wire crackmeters 

for measuring rock extension/

contraction. 

 

The vertical arrays of beam sen-

sors needed to be connected be-

tween a 3 ft horizontal terrace at 

mid wall. This was accommodated 

with an innovative solution devel-

oped by Geo-Instruments which 

allows true cumulative movement 

of the vertical array, relative to the 

bottom of the wall. 

 

Horizontal and vertical Beam sen-

sors share a common pivot point 

using special self-lubricating and 

spring washers. This assembly 

method allows temperature expan-

sion/contraction of the beam with 

out causing bending in the beam ï 

virtually eliminating temperature 

effects on the systemôs settlement 

and lateral displacement profiles. 

Ten discrete vertical beam sensors 

were installed to extend the sensor 

coverage of this massive wall 

without increasing costs beyond 

the budget. Prominent cracks 

along the face of the wall were 

identified and vibrating wire 

crackmeters were installed to 

monitor any movement. 

 

Data Collection 
Data is collected every 15 minutes 

(user selectable), processed on one 

of Geo-Instruments Servers, then 

updated to a password protected 

client accessible web site, allowing 

viewing of overall maps, with 

color coded symbols of each sen-

sor. Additionally, each sensor data 

box can be ñdrilled downò to see 

trend graphs for the past month.  

This project earned the praise of 

the design and construction engi-

neers giving them tremendous 

peace of mind during a very diffi-

cult project. 
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Installing crackmeter on telescoping 

horizontal beam on terrace. 

Drilling the anchors for the horizontal 

EL Beam sensors. 

Installing vertical beams from 

 man lift. 
Liquid level sensor. 

Horizontal and vertical beam at a 

common pivot point. 


