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FAQs
• Is TotalRisk certified?

• YES! For life safety risk analysis only

• Does TotalRisk replace LifeSim?
• NO!
• LifeSim modeling results are a key INPUT for TotalRisk
• LifeSim = Consequences model
• TotalRisk = Risk engine

• Can I use TotalRisk for economic risk analysis?
• TotalRisk is NOT certified for economic risk analysis

• Do all FRM studies need to use TotalRisk?
• NO!r:'l"r.'I 

~ 
US Army Corps 

U.S. ARMY of Engineers@ 



    

FAQ: When do I need to use TotalRisk?
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Are you proposing 
new infrastructure? 

Discuss LSRI 
results with 

vertical team 
and FRM-PCX 
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fo RMC-TotalRisk 1.0 - C:\ Users\ QORMCCHS\ Documents\ ORMC_Work\ RMC-TotalRisk\ Total Risk Validation\ Final Version 1\0_Verification Projects\ Foster D 

File View Project Tools Window Help 

+ ,+ F.l 

f ,i, Flood Hazard - Stage - Wit h Blockage X 

..11 ~ Hazards 
Loss Exceedance Plot Conditional Loss Plot Summary Statistics Diagnostics 

..11 [o Stage-Frequency 

Foster Dam 

Im Stage-Frequency - 0% Blockage 

Im Stage-Frequency - 10% Blockage 

Im Stage-Frequency - 2S% Blockage 

~ Stage-Frequency - 50% Blockage 
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1:- [o Seismic 
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..11 ~ System Responses 
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ro OT - 25% Blockage 
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,Po Overtoppmg 
..11 [o Spillway 

'\ij Spillway Chute Slab 

'\ij Spillway Stilling Basin 

Co Seismic 

.ill ~ Consequences 

I:> Fo Seismic 

I:> Co Spillway 
I:> (o Non-Fail 

..11 ~ Risk Analyses 

I:> Co Spillway 
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Transform 
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Response 

Spillway Chute Slab ... 

Response 

Response 

Overtopping 

j Stage 

Transform 

Outflow-to-Stage 

Transform 

Outflow-to-Stage 

Spillway - life Loss "' 

Stage 

Stage 

Spillway - life Loss "' 

Stage 

i Stage 

i -·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 

lo O Errors I O of 17 Warnings O O of 41 Messages f O of 1 Event s ~ ~ 
Time Descript ion Source Name Parameter 

D X 

General Opt ions 

" RISK ANALYSIS PROPERTIES 

Name 

Description 

Creat ed On 

Last Modified 

I Flood Hazard - Stage - With Blockag~ 

Consequence 

Consequence Unit 

" SIMULATION 

111/18/2022 3'02,15AM 

l9/W2024 12,15,12 PM 

Life Loss 

Lives 

@ Simulate Mean Risk Only 

0 Simulate Risk with Full Uncertainty 

+ 
. + 

► Est imate 

Risk Anatysis Properties 

A risk analysis computes t he risk associat ed with a collection 
of potential failure modes for each component in t he system. 
Each failure mode consists of a hazard, t he system response 
to t hat hazard, and t he consequences resulting from that 
response. 



Goals of RMC-TotalRisk

• Key Principles:
̶ Handle both simple systems and complex systems with multiple 

components and failure modes.
̶ Support deterministic and probabilistic methods.
̶ Be efficient to make modeling fast, intuitive, and repeatable.
̶ Produce clear outputs that help communicate risk and uncertainty to 

decision makers and stakeholders.
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How is RMC-TotalRisk Unique?
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Hazards
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.", Blakely Mountain ffll Stage-Frequency X 

Uncertain Value Probability Hazard Distribution 
Project Explorer Distribution PERT-Percentile Z 

~ ma ~ Iii! rm. ~ 615 C:::::: 90% Confidence Interval 
+ .,. □ Blank Project -- Mean ~ Stage 

Exceedance Probability - Median 
~ [ft) 

610 ,. ,. + r t ~ 

~ 
X 5% 50% 95% t ,~ 

Sy Add RMC-RFA Hazard ... 
573.9 0.974 0.98 0.98 + 

I;. Conse 575.3 0.952 0.96 0.967 m 
~ 

605 ,. 

I;. RiskA 
Add Parametric Hazard .. . 576.2 0.93 0.94 0.949 

~ 
576.9 0.909 0.92 0.931 

Ir'¢, Add Nonparametric Hazard ... 577.4 0.884 0.9 0.912 0 
600 

!iS Add Tabular Hazard ... 579.9 0.678 0.7 0.719 1§2 

*</ 
581.4 0.476 0.5 0.526 

.t: Add Composite Hazard ... 583.1 0.28 0.3 0.326 ♦ ♦ 
~ 595 

ro Add New Group 
586.1 0.0861 0.0996 0.117 "' vi 
586.7 0.068 0.0797 0.0927 

~ ... Sort Ascending 587.S 0.0497 0.0598 0.0706 590 
588.5 0.0318 0.0398 0.0484 

c"' Sort Descending 590.1 0.0149 0.0198 0.0255 

591.7 0.00608 0.00885 0.0124 585 

592.1 0.00452 0.00687 0.00987 

592.7 0.00306 0.0049 0.00733 

593.6 0.00164 0.00289 0.00466 580 + 

595.3 0.000418 0.000925 0.00186 

595.6 0.000313 0.000728 0.00154 

596 0.00021 0.000547 0.00121 575 

596.6 0.000119 0.000354 0.00085 0.999 0.99 0.9 0.5 0.1 0.01 0.001 lE-4 l E-5 1E-6 lE-7 
597.1 7.68E-05 0.000262 0.000668 Exceedance Probability [P(X > x)) 
597.7 4.25E-05 0.000168 0.00048 

Peak Ground Acceleration [g] 



Consequences
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Project Explorer "" Q. X 

.11 D Example Project 
I> Hazards 
I> Transforms 
I> System Responses 
► 

f Q Add LifeSim Consequence.. . ~ 
lie Add Tabular Consequence ... 

:o: Add Composite Consequence ... 

I ro Add New Group 

~ .&, Sort Ascending 

~ .&, Sort Descending 

Q LifeSim Example X 

i;zJ Filtered View 
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Event Tree Analysis
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~ Event Tree Response X 

Event Tree Response Diagnostics 

Node Filters 

Show Remainder Nodes 

Combine Remainder Leaves 

0 Leaf Nodes Only 

Model Parameters 

12345 

1000 

30 

Monte Carlo Seed 

y Monte Carlo Iterations 

y Hazard Level 

Plot Options 

Q Event Likelihood 

0 Correlation to SRP 

@ Sensitivity Index 

Q Node SRP Scatter 

0 Tabular 

Prog ression 

Breach 

Initiat ion 

0 0.05 0.1 0.15 02 0.25 0.3 0.35 

Sensitivity Index 

e1r 

0.4 0.45 0.5 0.55 0.6 0.65 

+ 
Gl 
et 
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Multiple Failure Modes
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,. SYSTEM COMPONENT 

System Component System Compo,nent V l 
Name I system Component I 
Failure Mode Method Joint Failures " 

Joint Consequences 
Joint Failures 

Compet ing Failures 
Failure Dependency Common Cause Fa ilures 

Correlation Matrix Mut ua lly Exclusive Failures 



Dependency
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" SYSTEM COMPONENT 

System Component 

Name 

Failure Mode Method 

Joint Consequences 

Failure Dependency 

Profile Hazard 

Hazard Threshold 

" SYSTEM 

System Risk Method 

Joint Consequences 

Hazard Dependency 

" RISK MEASURES 

Consequence Threshold 

Alpha 

System Component 

b ystem Component 
--
Joint Failures 

Maximum 

Independent 

~ rd 1 - Stage [ft] 

~ 

Joint Risk 

Additive 
~ 

Independent 

Independent 

Perfectly Posit ive 

Perfectly Negative 

Correlation Matrix -~ 

V 

J 0~0 Correlation Matrix 
---, 

V 

V 

..0 ..0 

~ ~ ,, .., 
V 

PFM 1 1.00 0.D3 
V 

__J PFM 2 0.D3 1.00 

PFM 3 0.29 -0.08 

PFM 4 -0.04 0.32 

PFM 5 0.85 0.05 
V 

V 

-V 

~ 

I 

- D X 0~0 Correlation Matrix - D X 

..0 ..0 ..0 

~ ~ ~ .,, ,,. v' 

0 0 0 0 0 .. ~ .. ~ .. ~ .. ~ .. ~ 
> .., .,, .. v' 

0.29 -0.04 0.85 Dam 1 1.00 0.D3 0.29 -0.04 0.85 

-0.08 0.32 0.05 Dam2 0.D3 1.00 -0.08 0.32 0.05 

1.00 0.59 -0.18 Dam3 0.29 -0.08 1.00 0.59 -0.18 

0.59 1.00 -0.17 Dam4 -0.04 0.32 0.59 1.00 -0.17 

-0.18 -0.17 1.00 Dam5 0.85 0.05 -0.1 8 -0.1 7 1.00 

APP-2'._Jh,i Cancel Apply Cancel 



Adaptive Integration
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Risk Types
• Excess

• Background

• Total

• Failure

• Non-Failure 
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O~O Combined Risk• X 

Diagram loss Exceedance Plot Conditional loss Plot Summary Statistics Diagnostics 

El Filter Results Tolerable Risk Limits: USA CE • /1 i;zJ Set TRL axis extents 

~ RISKTYPES 
i;zJ Excess 

O~O Combined Risk• X 

Diagram loss Exceedance Plot Conditional loss Plot Summary Statistics Diagnostics 

El Filter Results 

~ RISKTYPES 
i;zJ Excess 
i;zJ Background 
i;zj Total 
i;zJ Failure 
i;zJ Non-Failure 

► ALTERNATIVES 

Component 

Combined Risk 

Combined Risk 

Combined Risk 

Combined Risk 

Risk Type 

Excess 

Background 

Total 

Failure 

Probability 

7.8632E-004 

CondittOnal Mean Loss Mean Loss, E(q Std Deviation, a(q 

703.9414 5.5353E-001 2.1973E+001 

1.0000E+OOO 0.0833 8.3326E-002 3.0832E+OOO 

1.0000E+OOO 0.6369 6.3685E-001 2.3859E+001 

7.8632E-004 753.3615 5.9239E-001 2.3857E+001 

► RISK ANALYSES ,_c_o~m- b_in_e_d_R_is_k _____ ~ N_o_n_-F_a_ilu_r_e ______ ~ ______ 9_.99_2_1_E-_00~1 ~--------0_.044_ 5~-------4_.44_ 66_E_-00_ 2~ ______ 3_._74_3_3E_-_00_1_, 

.s:, --0 ,,,, 
~ ,,,,, 
., 1E-005 -1----------------1----4-----------=.,•,·~, -,------1---------1----1.-------------1 
u --c --
m -,:, --
Q) 
Q) 
u 
~ 

1E-007 -+--------------+------+----------+------+--------+-----.1-------------1 

10 100 1,000 10,000 

Life Loss [Lives] 



Risk Measures and Outputs
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Risk Type 

Excess 

1.00E + 000 -

8.00E-001 -

.., 

I CDF I 

Risk Measure 

Mean Loss, E[C] -
Probability 

Condit ional Mean Loss 

M ean Loss, E[C] 

Std Deviation, o[C] 

Consequence Threshold Probability 

Value-at-Risk (VaR) 

Condit ional Value- at-Risk (CVaR) 

;,~0 Blakely Mountain X 

Diagram Loss Exceedance Plot Conditional Loss Plot Summary Statistics Diagnostics 

Integration 

Risk Measures 

Risk Profile 

Assurance 

Tornado Plot 

X-Y Plot 

Tabular 

Risk Type 

Excess 

3.00E-001 

~ ·.;; 2.00E-001 
C 
Q) 

0 

1.00E-001 

Risk Measure 

• Std Deviation, o[C] 

Mean Std Dev 5.0% SO% 95.0% 

2.4072E+OOO 1.3441E+OOO 8.31 25E-001 2.1191E+OOO 4.9947E+OOO 

o.OOE•ooo -l========db ===============;;;;;;;~=;=::;:=:;=;:::;::::;:::;:::":;:::;::=:=::;:::;== J 

1.00E+OOO 2.00E+OOO 3.00E+OOO 4.00E+OOO 5.00E+OOO 6.00E+OOO 7.00E+OOO 8.00E+OOO 9.00E+OOO 1.00E+OOl 

Standard Deviation [o] 

® Kernel Density 0 Cumulative Distribution 



Diagnostics
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: . Risk Analysis X ; 

Diagram Loss Exceedance Plot Conditional Loss Plot Summary Statistics Diagnostics 

Integration 

Risk Measures 

Risk Profile 

Assurance 

Tornado Plot 

X-Y Plot 

Tabular 

Risk Type: Excess 

lll!!'il !in l'.1l ~ !iii Ill Ill Ill 
System 

0 0.000760764062449468 

0.0017232952155637 

2 0.00114628804178176 

3 0.000553590597909389 

4 0.00452206035846774 

5 0.0018253088977669 

6 0.000253969744125557 

7 0.00155654349769608 

8 0.000763677180137399 

9 0.00113229691703289 

10 0.00249834782845442 

11 0.000480826963216709 

12 0.00108798739097551 

13 0.00144368927519232 

14 0.000835662450217445 

15 0.000194797118221202 

16 0.000574977003337079 

17 0.000161382950374438 

18 0.000655269996241695 

19 0.00270344894894709 

Risk Measure: Mean Loss, E[C] 

Dam A 

0.000760764062449468 

0.0017232952155637 

0.00114628804178176 

0.000553590597909389 

0.00452206035846774 

0.0018253088977669 

0.000253969744125557 

0.00155654349769608 

0.000763677180137399 

0.00113229691703289 

0.00249834782845442 

0.000480826963216709 

0.00108798739097551 

0.00144368927519232 

0.000835662450217445 

0.000194797118221202 

0.000574977003337079 

0.000161382950374438 

0.000655269996241695 

0.00270344894894709 

@ Kernel Density 

. 

Dam A- PFM 1 Dam A- PFM 2 

4.94848630865476E-05 0.000711 279441176054 • 1.05279202140941 E-05 0.00171276753815799 

5.7688473,3782485E-06 0.00114051938970902 

1.51761692167851 E-05 0.000538414527247291 

7.75441170331267E-05 0.00444452129616868 

2.87925857920483E-05 0.00179651668715323 

3.57883859130974E-07 0.000253611863327476 

0.000203550237343116 0.00135299600160941 

1.90306357653064E-06 0.000761774179771 5 

1.34403576303882E-05 0.00111885670040859 

4.41393772769228E-07 0.00249790676596685 

3.411 78673524542E-05 0.000446709264835248 

1.31298382198879E-06 0.00108667454397291 

8.56543674203771 E-06 0.00143512416483258 

2.75781415290606E-05 0.000808084505534398 

3.76438221707092E-06 0.000191032742996242 

4.73489494588632E-06 0.000570242143492529 

4.87801236021969E-07 0.000160895150994978 

5.54129846658337E-06 0.000649728737599605 

1.37313165558496E-05 0.00268971885717092 

0 Cumulative Distribution 



Compatibility
• DAMRAE

• QRACalcs

• LST

• HEC-FDA

19

Ex. Probability, a Conditional Mean, 11 Mean, IE[N] 
DAMRAE© 3.lS0E-07 1010 3.180E-04 
RMC-TotalRisk 3.146E-07 1010 3.177E-04 

% Difference 0.1% 0.0% 0.1% 

Risk Type LST, IE[N] RMC-TotalRisk, IE[N] % Difference 
Excess 9.426E-02 9.345E-02 0.9% 
Background 3.042E-02 3.026E-02 0.5% 
Total l.247E-01 l.237E-01 0.8% 

Study HEC-FDA 1.4.3 RMC-TotalRisk % Difference 

Muncie $ 3,886.49 $ 3,699.06 4.8% 

North DeSoto $ 3,715.31 $ 3,707.50 0.2" 
Glendive $ 900.27 $ 900.42 0.0% 
River Des Peres $ 6,857.77 $ 6,945.00 1.3% 
Tarfuna $ 10,479.56 $ 9,970.00 4.9% 

London Orleans $ 43,389.16 $ 42,074.40 3.0% 

Beargrass Creek $ 952.48 $ 934.45 1.9% 



Demonstration

20
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