
 

  

  

  

  
 

 

  

 

DEPARTMENT OF THE ARMY *ER 1110-2-103 
U.S. Army Corps of Engineers 

441 G Street, NW 
CECW-EC Washington, DC 20314-1000 

Engineer Regulation 
No. 1110-2-103 11 June 2020 

Engineering and Design 
STRONG-MOTION INSTRUMENTS FOR MONITORING AND RECORDING 

EARTHQUAKE MOTIONS 

1. Purpose. 

a. This engineer regulation (ER) provides requirements and guidance for installing, 
upgrading, and servicing strong-motion (seismic) instruments for recording earthquake site 
response (whether naturally occurring or induced) on United States Army Corps of Engineers 
(USACE) dam and navigation structures. Measured site-specific ground motion information is 
necessary for assessing potential damage to USACE dams, initial near-real-time notification of a 
seismic event, coordinating and prioritizing post-event responses for regional or portfolio-wide 
analysis of facilities in comparable seismotectonic regions, and for assessing facilities with 
comparable expected seismic performance. 

b. This regulation requires the use of state-of-practice procedures for near-real-time ground 
motion data collection and event reporting. This regulation facilitates a partnership with the 
United States Geological Survey (USGS) to leverage their expertise in installation and 
monitoring of strong-motion instruments. 

2. Applicability. This regulation applies to USACE-owned dams and navigation structures. 
This regulation does not apply to construction vibration monitoring for blasting, pile driving, and 
other activities unrelated to earthquake motions. 

3. Distribution Statement. Approved for public release; distribution is unlimited. 

FOR THE COMMANDER: 

��-Jo
�Q1/c�tEN 

Chief of Staff 

*This regulation supersedes ER 1110-2-103, dated 10 December 1981. 
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1. Purpose. 

a. This regulation provides requirements and guidance for installing, upgrading, and 
servicing strong-motion (seismic) instruments for recording earthquake site response (whether 
naturally occurring or induced) on USACE-owned dam and navigation structures.  Measured 
site-specific ground motion information is necessary for assessing potential damage to USACE 
dams, initial near-real-time notification of a seismic event, coordinating and prioritizing post-
event responses for regional or portfolio-wide analysis of facilities in comparable seismotectonic 
regions, and for assessing facilities with comparable expected seismic performance.  

b. This regulation requires the use of state-of-practice procedures for near-real-time ground 
motion data collection and event reporting.  This regulation facilitates a partnership with the 
USGS to leverage their expertise in installation and monitoring of strong-motion instruments. 

2. Applicability. This regulation applies to USACE-owned dams and navigation structures.  
This regulation does not apply to construction vibration monitoring for blasting, pile driving, and 
other activities unrelated to earthquake motions. 

3. Distribution Statement. Approved for public release; distribution is unlimited. 

4. References. 

a. ER 1110-2-1156, Safety of Dams, Policy and Procedures. 
https://www.publications.usace.army.mil/Portals/76/Publications/EngineerRegulations/ER_1110 
-2-1156.pdf 

b. ER 1110-2-1802, Reporting Earthquake Effects. 
https://www.publications.usace.army.mil/Portals/76/Publications/EngineerRegulations/ER_1110 
-2-1802.pdf 

c. Engineer Manual 1110-2-1908, Instrumentation of Embankment Dams and Levees. 
https://www.publications.usace.army.mil/Portals/76/Publications/EngineerManuals/EM_1110-2-
1908.pdf 

d. American Society of Civil Engineers (ASCE), Standard, Minimum Design Loads, and 
Associated Criteria for Buildings and Other Structures, ASCE 7. 
https://doi.org/10.1061/9780784414248 

e. Guideline for [Advanced National Seismic System] ANSS Seismic Monitoring of 
Engineered Civil Systems, USGS Open-File Report 2005-1039 (or use the latest version of this 
guideline). https://doi.org/10.3133/ofr20051039 

f. USGS National Seismic Hazard Mapping Program.  
https://earthquake.usgs.gov/hazards/interactive/ 
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5. Records Management (Recordkeeping) Requirements. The records management requirement 
for all record numbers, associated forms, and reports required by this regulation are addressed in 
the Army Records Retention Schedule—Army (RRS-A).  Detailed information for all related 
record numbers are located in the Army Records Information Management System 
(ARIMS)/RRS-A at https://www.arims.army.mil. If any record numbers, forms, and reports are 
not current, addressed, and/or published correctly in ARIMS/RRS-A, see Department of the 
Army Pamphlet 25-403, Guide to Recordkeeping in the Army. 

6. Background. The objective of this regulation is to update and standardize seismic 
instrumentation across USACE consistent with USGS state-of-practice instruments and 
procedures. The advantages of using the USGS state-of-practice are the following: 

a. Leverages USGS protocols of remote data recording and near-real-time data reporting 
capability in modern seismic devices. 

b. Allows for remote monitoring of the status of seismic devices to facilitate timely 
maintenance and repair and decrease the likelihood of devices malfunctioning during ground 
motion events. 

c. Sustains the USACE seismic monitoring program through access to USGS seismic 
monitoring resources and allows USACE and USGS to partner to improve seismic monitoring at 
project sites. 

d. Allows informed prioritization of resources for seismic repair/upgrade alternatives and 
risk assessments. 

7. Seismic Instrumentation Requirements. The following criteria must be used to establish 
seismic instrumentation needs: 

a. Seismic instrumentation is required where a risk assessment performed at the site 
identifies risk-driver seismic potential failure mode, and the existing USGS strong-motion 
network near the project is insufficient as recommended by the risk assessment team to provide 
site-specific motion data. 

b. In the absence of a risk assessment, the following guidelines will be used to determine 
the need for seismic instrumentation. 

(1) Seismic instrumentation is not required for projects where a site-specific seismic study 
has been completed within the last 10 years, and that study has demonstrated the site has low 
seismic hazard. 

(2) Seismic instrumentation is not required for projects where the estimated Peak Ground 
Acceleration (PGA) is less than 0.1g (2,475-year return period).  
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(3) A minimum of one free-field seismic instrument is required for sites where the estimated 
PGA is greater than or equal to 0.1g but less than 0.2g (2,475-year return period). 

(4) A minimum of four instruments (including one free-field) are required for sites where 
the estimated PGA is equal to or greater than 0.2g (2,475-year return period). 

c. Districts are to use risk-informed decision making.  For projects where the PGA is less 
than 0.2g, consider screening site-specific seismic hazard at the project site using USGS National 
Seismic Hazard Mapping Program (NSHMP) tools, site-specific Probabilistic Seismic Hazard 
Analysis, past performance of facilities during earthquake events, state and federal policies and 
priorities, and risk assessment findings.  The use of USGS NSHMP tools, including areas of 
induced seismicity, must utilize the most recent USGS update and/or accepted updates by state 
agencies. 

d. Where site-specific shear wave velocities are known, they should be used for classifying 
and adjusting the PGA.  Where there is limited information, then the PGA will be determined 
using NSHMP tools based on a 2% probability of exceedance in 50 years (2,475-year return 
period) adjusted for the representative site classification (ASCE 7-16). 

8. Site-Specific Instrumentation Locations. 

a. Based on minimum number of instruments indicated in Section 6, projects where the 
PGA is greater than 0.2g or a seismic risk driving failure mode has been identified, strong-
motion instruments must be installed to measure the free-field ground motions and dynamic 
response of the structure. Instruments must be located on the dam crest, downstream toe in the 
maximum section of the dam, on one of the abutments at the dam crest elevation, and one in the 
free-field located at least 3 dam heights downstream of the dam toe.  Free-field instruments are 
to be located on bedrock or undisturbed overburden at locations that are less susceptible to 
amplification/deamplification of ground motions in order to establish baseline ground motions 
for the project.   

b. For high risk seismic failure modes, additional instruments could be necessary to 
measure structural response of critical project features such as dam piers, gates, and intake 
towers. 

9. Upgrading/Installing Seismic Instrumentation. 

a. The goals of strong-motion instrumentation are to provide immediate seismic data to 
assess potential damage to USACE dams, guide emergency response and post-earthquake 
inspection, improve the portfolio-wide characterization of seismic hazard and facility seismic 
response, and assess facilities with comparable expected seismic performance.   
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b. Purchase and installation of new seismic instruments are to be coordinated with the 
USGS strong-motion team before procurement to ensure system-wide compatibility at state-of-
practice capabilities.  All instruments must meet the requirements for inclusion into the USGS 
Advanced National Seismic System. All devices must be installed consistent with USGS 
requirements and meet USGS trigger threshold. 

10. USACE Headquarters Responsibilities. 

a. Maintain an interagency Memorandum of Agreement (MoA) between USACE and 
USGS. 

b. Review and approve waivers submitted by the Major Subordinate Command (MSC) 
from districts for exemptions to the Standard Corps of Engineers seismic installation methods 
and reporting requirements in accordance with this ER.  

11. USACE MSC Responsibilities. 

a. Submit to Headquarters, Corps of Engineers, Civil Works waivers from districts for 
exemptions to the Standard Corps of Engineers seismic installation methods and reporting 
requirements in accordance with this ER. 

b. Verify that districts include the status of seismic instrumentation in the Annual 
Instrumentation Reports submitted by districts. 

c. Perform Quality Assurance to verify that districts are complying with the regulations of 
this ER in a timely fashion. 

12. USACE District Responsibilities. 

a. Report the status of seismic instrumentation and earthquake events in the Annual 
Instrumentation Reports. 

b. District Dam Safety Program Managers must coordinate with the Operations Division 
and through the USGS point of contact to plan new seismic instruments or to maintain, repair, 
troubleshoot, replace, or update seismic instruments.  

c. Request maintenance and other instrumentation-related funding through the annual 
operations and maintenance budget submissions.  

d. Supply broadband, power, and backup power (solar and battery bank and associated 
accessories). 
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e. Submit waivers for exemptions to the Standard Corps of Engineers seismic installation
methods and reporting requirements to the MSC. 
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Appendix A 
Memorandum of Agreement Between the U.S. Department of Interior and USACE 
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