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O que é o Modelo de
Predicido de Vida Util ?

Um consenso, ferramenta imparcial,
“aberta”, que habilita projetistas,
proprietarios, agéncias governamentais,
etc. a utilizar um modelo de projeto de
protecao contra a corrosao do aco,
avaliando critérios alternativos em base
de desempenho, para projetar uma
estrutura de concreto armado com um
periodo de vida acima do especificada.

Modelo de Predigao de Vida
Util de Servigo
(Equacéo Basica - Fick)

C = Cloreto “livre”’em solucio

D = Coeficiente de Difusdo Aparente

x = Capa de Cobrimento da Armadura
t =Tempo
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" Life-365

& Y Scenarios Analysis View Help
oo IYPETE
~ General Define
Exposure Conditions
Detailed Temperature
Reinforcement Costs
Detailed Barrier
Life-365
Service Life and Life Cycle Cost Analysis
of Reinforced Concrete Exposed to Chlorides II"“
I1rl
Measier Bu'dors
“odTobgies
Version 0.9.9b (beta) |
This program was written by
Evan Bentz and Michael Thomas
Copyright {c) 2000 Evan Bentz and Michael Thomas
Please direct inquiries to bentz@civ.utoronto.ca
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w Stiucture  Scenarios  Analysis  View Help S o
New Unit
Open... =nits
Save General Define
Savefs.. Exposure Conditions
Print Preview... Detailed Temperature
Er!nt... Reinforcement Costs
AL Detailed Barrier
Colour B2 Print =
1 PPT Example.I36 SRl Analysis Yiew Help
2 Brazil Demo.136 -
3 D:AMy Documents\Service Lifel...\LA Demo.|36 Scenarios
= Detailed Repair Information
Exit Alt+F4
View Help Help
Time to Corrosion Initiation Input Data
Chloride at time T One Plot
) ; Four Plots
Life Cycle Cost Analysis
Tabular Form
StopAnaliss

7
Modelo de Predigao de Vida
Util de Servigo
(Selegdo das Unidades)
X - 1|
—Base Units — Concentration Units
" Percent by Weight of Concrete
" S Units
& kg/m"3
" Centimetre Metric
Trade Names
( " Generic product names ' Commercial rade names
| oK I Cancel
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Modelo de Predigao de Vida Util
(Definicbes Gerais)

General Define - Step 1 of 3 | X}

Title and General Comments

Port of s Project / .......... Beachfront Hotel Complex

Done By ISLP Engineers Date I2000e’8/1 0

Type of Structure

' 1-Dimensional chloride loading (Slabs and WWalls)

" 2-Dimensional chloride loading (Circular Columns for outer bars or hoc

" 2-Dimensional chloride loading (Square Column/Beam for Comer Bars)

Quantidade de ing
de cloritos em 1
ou multlplas fa < Back I Next > I Cancel
9

Modelo de Predicao de Vida Util
(Definicbes Gerais)

General Define - Step 2 of 3 | X]

 Stucture Dimensions

Overall Thickness mm Clear Cover lgg_ mm

—Base Concrete Type [with respect to total cementitious material)

Slag Percentage IT
Class F Fly Ash %age I 0.0

Water Cement Ratio I 0.42 Silica Fume %age I 0.0

— Base Rebar Type

Select from list I Black Steel

Total percentage I 1.2 Percent

< Back I Nexst > I

Cancel
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Modelo de Predigao de Vida Util

(Definicbes Gerais)

~Long Term Exposure

Location — [puerto Rico = sanuen =l
Exposure Marine Spray Zone =
Marine Tidal Zone Al
—Base Case Cost |Parking Garages
Rural Highway Bridges
Base Mix Cost [Urban Highway Bridges e
Within 1.5 km of Ocean bt
Repair Cost |4gg_g Dollars per square metre
Area to Repair 10.0 Percentage of total area

Repair Interval | 100
Discount Rate | 30
Design Life I 75.0

years
percent

years

< Back I Finish I

Cancel
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Modelo de Predicao de Vida Util
(Definicbes Gerais)

~ Long Term Exposure

Area to Repair IT
Repair Interval IT
Discount Rate I3U_
Design Life IT

Location | Caltomia =] [san Francisco =l
Exposure Marine Tidal Zone <
Marine Spray Zone -
-~ Base Case Cost ! 0
Parking Garages |
Base Mix Cost |Rural Highway Bridges e
Urban Highway Bridges e
Repair Cost IdUUAU Dollars per square metre

Percentage of total area
years
percent

years

< Back I Finish I

Cancel
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Névoa Salina / Zona de Maré

Névoa Salina / Zona de Maré
U -
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Modelo de Predigao de Vida Util
(Definicbes Gerais)

—Long Term Exposure

Location |Puerto Rico =l [san Juan =l
Exposure Marine Spray Zone LI
Parking Garages -
— Base Case Cost | Bural Highway Bridges
Urban Highway Bridges
Base Mix Cost |Within 1.5 km of Ocean e
& B00moflcean. ]
Repair Cost 400.0 Dollars per square metre

Area to Repair | 10,0 Percentage of total area

Repair Interval I 10,0 years
Discount Rate l 30 percent
Design Life | 75.0 years

< Back I Finish I Cancel
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Modelo de Predicao de Vida Util

(Definicbes Gerais)

-~ Long Term Exposure

Location [ caltomia =] [san Francisco =l
Exposure Marine Tidal Zone b
Parking Garages Al

— Base Case Cost | Rural Highway Bridges

Urban Highway Bridges
Base Mix Cost ANUTRE A ==E 3
Within 800 m of Ocean b
Repair Cost |4gglg Dollars per square metre

Area to Repair I 10.0 Percentage of total area

Repair Interval l 10.0 years
Discount Rate I a0 percent

Design Life 75.0 years

< Back I Finish I Cancel
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Windborne Exposicdo a Cloretos

17

Windborne Exposu,:ao a Cloretos
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Windborne Exposicido a Cloretos

Modelo de Predigao de Vida Util
(Definigbes Gerais)

20
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Modelo de Predigao de Vida Util

(Definicbes Gerais)

~Long Term Exposure

Location — [Caiifornia =] [saN FRaNCISCO =l

Exposure

Marine Tidal Zone

— Base Case Cost Information

Base Mix Cost 100.0 Dollars per cubic metre

Repair Cost [W Dollars per square metre
Area to Repair [W Percentage of total area
Repair Interval IT years

Discount Rate Ig,g— percent

Desian Life IF years

< Back I Finish I Cancel
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L 4
Modelo de Predicao de Vida Util
Description of Structure Properties of Scenarios
Base Case  Mix Design : wic = 042, Cost 100 $im®
D2s= 887102 m¥%s , m=020,Cy= 12kg/m’
Black Steel (1.00 $/kg) , Propagate = 6 years
Clear Cover
8 o ° o = 60mm
[ o o o Volumetric
P=12%
Design Life = 75 years
Discount Rate = 3.0
Surface History (Total) Annual Temp. History
$ 20 e™*
§° 80 e
= p2
2 no g
é a0 § 10
g 5 o o o Port of ........... Project
3 » P £ o 2 « 6 & w©
- e L365|sLpEngineers 2000/8110
22
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Modelo de Predigao de Vida Util
(Descricbes Gerais)

T Clear Cover
8 <>o o Og = 60 mm
N o O o Volumetric

2=12%

——

Design Life = 75 years
Discount Rate = 3.0

23

Modelo de Predicao de Vida Util
(Historico de Condig¢bes de Exposi¢céo)
Surface History (Total ) Annual Temp. History
200, 18
o 515
E t30] o
g é 124
E 1001 j;: 9
Q n
g . 5
a3 £
a -
00 ; - ; - 0 ——
0 0 40 &0 ) 0 2 4 & 8 10
yeaars Marth Numbar
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Modelo de Predigdo de Vida Util
(Historico de Condi¢bes de Exposi¢céo)

Surface History (Total) Annual Temp. History
230+ 1a
o ~
£ 1o TRy
£ i
o 121
< 150 g
= y
e z Y
O 1001 n
o v 69
: :
\g 50' o 0.
bt -
00 i i i 1 0 i i i I I
0 20 df) &) ¥ 0 2 4 G 3 10
years Marth Humber
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Modelo de Predigao de Vida Util
(Resumo da Entrada de Dados)

Base Case  ix Design: wic = 040, Cast 100 $im’
Dyg = 79410 m¥ls . m=020,C;= 1.16 kg’
Black Steel (0.66 $/kg) | Propagate = 6 years
/

Coeficiente de difusdo aos 28 Dias

(......funcgdo do fator dgua/cimento
& Teor de Silica)

26
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D28 = 10(-12.06 +2.40w/cm) mZ/S

1,0E-1 1 //

28-Day

Coeficiente de Difusido
D283 (mZ/ S)

0’4 0,5 0,6
agua/cimento

27

Modelo de Pre
Efeito da Sifica no Coeficiente de Di

Dy = Dyg . e0-165(%SF) 2/

%SF <15

5 10
Silica Fume (%)

28
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Modelo de Predigao de Vida Util
(Resumo da Entrada de Dados)

Base Case i Design: wie = 040, Cost 100 $fm’

Black Steel (0.66 $/kg) | Propagate = 6 years
/

Diffusion Decay Exponent
(......Varies for Fly Ash & Slag)

Dyg = 79410 s, m =020, Cy= 116 kyim’

29

Modelo de Predigao de Vida Util

Efeito do Fly Ash & Escdria na
Queda da Difusdo, m

m=0.2 +0.4]) %FA + %SG
S0 70

%FA <50
%sG<70 > M= 0.60

30
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Modelo de Predigao de Vida Util

Effect of Fly Ash & Slag on
Diffusion Coefficient over Time

Dult — Dref ‘(tref/tult )m

31

Modelo de Predigao de Vida Util

Efeito do Fly Ash & Slag no
Coeficiente de Difusdo ao longo do tempo

D(t) — Dref ‘(tref/t)m +
Dult [1 - (tref/t)m]

D(t) = Coeficiente de Difusao ao tempo, t
ult = 100% Hidratagéo (= 100 anos no Life 365)
ref = Tempo de Referéncia (= 28 dias no Life 365

m = Difuséo -Fator de decréscimo

32
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Modelo de Predigdo de Vida Util
(Resumo da Entrada de Dados)

Base Case  ix Design: wic = 040, Cast 100 $im’
Dy = 70440 mlis =020, Cy= 118 kyim’
Black Steel (0.66 $/kg) | Propagate = 6 years

Limite de Cloteto
(......Affected by Corrosion Inhibitors & Stainless Steel)

33

Modelo de Predigao de Vida Util

Efeito do Inibidor de Corroséo & Ago
Inoxidavel Steel no Limite de Cloreto

Sistemas de Protecéio Protection Limite de Cloreto, C,
de Corrosioystem (% por massa de concreto)
Base Concrete 0.05
Inibidor de Nitrito de Calcio 0.15, 0.24, 0.32, 0.37, 0.40
@ 10, 15, 20, 25, 30 L/'m’°
Inibidor Orgénico Ester/ Amina 0.12
@ 5 L/m’
Aco Inoxidavel 0.50

34
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Modelo de Predigdo de Vida Util
(Historico de Exposi¢céo a Cloreto)

Exposure Conditions K E3 |

[V Automatic exposure selection

Max surface concentration |1 2 40 ka/m”™3
Time to build up to this level | 0.0 years
Age at first exposure I 20 days
Month of first exposure [for temp] I 0 (0-11.9)
L Ok Cancel | Hep |
35
Modelo de Predicao de Vida Util
(Exposicdo a Cloreto)
Exposure Conditions 2 | x|
[ Automatic exposure selectiors
Max surface concentration |1 8 40 kag/m™3
Time to build up to this level I 0.0 years
Age at first exposure | 28 days
Month of first exposure [for temp) | 0 0-11.9)
OK Cancel | Help |

36

01/02/2025

18



Modelo de Predigao de Vida Util

(Historico de Temperatura)

Enter Monthly Temperature History

Month #
Month #

11.
11.
13.
14.
16.
17.

Th O s W N
cnnnnnn

= s 0= 0N

Temperature [g 3

Temperature

Add

Modify I
Delete I

Celsius

37

Modelo de Predigao de Vida Util
Efeito da Temperatura no

Coeficiente de Difuséao

D(T) — Dref ¢ exp

U (1

1

R (T,

re

T

(35000 J/mol)
R = Gas constante

D(T) = Coeficiente de Difusdo a temperatura T
D¢ = Coeficiente de Difusdo ao tempo de referencia t.¢
Tref = Temperatura de Referencia
U = Energia para Ativagdo do processo de difusdo

T = Temperatura Absoluta

38
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Modelo de Predigdo de Vida Util
(Aco / Custo da Protecdo de Superficie)

Rebar Costs EE3
I~ Automatic cost selectioré
Cost of Black Steel | 0.66 $/ka
Cost of stainless steel I 6.50 $/kg
Cost of epoxy coated steel | 1.50 $/kg
Cost of 5 year membrane |1 2.00 $/m"2
Cost of 3 year sealer | £.50 $/m”"2
oK Cancel Help |
39
Modelo de Predicao de Vida Util
(Detalhes da Barreira de Superficie)
Detailed Barrier Properties K E3

Detailed Properties I

—Barrier Types——————————— [~ Barrier Definition
Name | Area Cost
. Initial Efficiency
Defined Types
Age at Failure
Add
Membrane Reapply Time
: Sealer
Modify | User 1
User 2
Delete |

0.00

$/m*2  (eg: 10.00)

I 0 percent [(eg: S0
[10 years
| 00 years

[eg: 0.0)
[eg: 15.0)

o]

Cancel

Apply

40
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Modelo de Predigao de Vida Util
(Criando Argumentos para Analise.....)

Scenarios Definition K E3
Automatic Definition | User Deﬁnedl
—Scenario List————— [~ Scenario Definition
Name Base Cas Concrete Cost |1 00.00 $/m"3  [(eg: 100.00)
W/C Ratio | eqg: 0.35
Defined Types 00 leg ]
b7 E
T Class F Fly Ash | 0 percent [eg: 20)
% Slag lg_ percent (eq: 20)
Maodify | % Silica Fume | 0 percent [eg 8]
Delete | Concrete Protection INone Ll
Rebar Protection IBI ack Steel Ll
Barrier I None LI
I 0K I Cancel | el |
41
- ~ - e -
Modelo de Predicao de Vida Util
(Criando Argumentos para Analise.....)
Scenarios Definition | 2| x|
Automatic Definition l User Defined ]
—Scenario List—————— [~ Scenario Definition
Name IB ase Case Concrete Cost 100.00 $/m"3  [(eq: 100.00)
W/C Ratio I eqg. 0.35
Defined Types L leg )
e DeeIEESe % Class F Fly Ash | 0 percent [eg: 20)
% Slag I 0 percent [eg: 20)
Modify I % Silica Fume I 0 percent [eq: 8]
Delete | Concrete Protection |pry / Rheocrete + CNI: 101/m3 ¥
. DCl / Rheocrete + CNI: 151/m3 &
Rebar Protection DCI / Rheocrete + CNI: 201/m3
DCI / Rheocrete + CNI : 25 /m3
Barrier I Heocrete+CI 30 1/m3

oK I Cancel

Apply

42
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Scenarios Definition

Automatic Definition I User Defined I

~— Scenario List
Name IBase Case
Defined Types

Add Base Case

[o==]

Delete

Modelo de Predigao de Vida Util
(Criando Argumentos para Analise.....)

(2] X]
i~ Scenario Definition

Concrete Cost lwggg $/m"3  [(eq: 100.00)
W/C Ratio l 0.42 (eq: 0.35)
% Class F Fly Ash l ] percent [eq: 20)
% Slag | 0 percent [eq:  20)
% Silica Fume | 0 percent [eq:  8)
Concrete Protection  [ca\cium Nitite Inhibitor : 10 1/m3 ¥

. Calcium Nitrite Inhibitor : 15 1/m3 N
Rebar Protection Calcium Nitiite Inhibitor : 20 1/m3 7

Calcium Nitrite Inhibitor : 25 I/m3
Baier Inhbitot 2 30 1/m3
20S

Cancel Loply
43
- ~ - e -
Modelo de Predicao de Vida Util
(Criando Argumentos para Analise.....)
Scenarios Definition [ 2] X|
Automatic Definition | User Defined |
— Scenario List — Scenario Definition
Name IBase Case Concrete Cost |1 00.00 $/m"3  (eg: 100.00)
W/C Rati | : 0.35
Defined Types 200 iL feg )
= Base C % Class F Fly Ash | i] percent [(eq: 20)
% Slag | 0 percent [eg: 20)
Modify I % Silica Fume | ] percent [(eq: 8)
Delete | Concrete Protection INone j
Rebar Protection IB| k Steel ﬂ
Barrier |

0K I Cancel

£pplY

44
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Modelo de Predigao de Vida Util
(Criando Argumentos para Analise.....)

Scenarios Definition EE
Automatic Definition I User Defined I
—Scenario List————————— ~ Scenario Definition
Name IB ase Case Concrete Cost |1 00.00 $/m”3  (eg: 100.00)
W/C Rati | : 0.35
Defined Types e L= leg )
% Class F Fly Ash | t ;20
= ass F Fly Asl 0 percent [eq: |
% Slag lg_ percent [eq: 20)
Maodify | % Silica Fume I 0 percent [eg:  8)
Delete | Conrete Pratection | Calcium Nitite Inhibitor : 101/m3 ¥ |
Rebar Protection IBIack Steel j
Barrier None v
Membrane al
Sealer Fzs
User1 .
|_ User 2 v
45
- ~ - e -
Modelo de Predicao de Vida Util
(Criando Argumentos para Analise.....)
Scenarios Definition K E3

Automatic Definition I User Defined I

i~ Scenario List—————— [~ Scenario Definition
Name CNI Concrete Cost |1 40.00 $/m"3  (eg: 100.00)
W/C Ratio I eqg: 0.35
Defined Types 2 leg )
T Bass Coss % Class F Fly Ash | ] percent [eq: 20)
% Slag | 0 percent [eg: 20]
% Silica Fume I 0 percent [eq: 8)
Delete | Conerete Pratection [ Caicium Nitite Inhibitor : 20 1/m3 ¥ |
Rebar Protection IBI ack Steel LI
Barrier INone Ll
0K | Cancel | Soply |

46
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Modelo de Predigao de Vida Util
(Criando Argumentos para Analise.....)

Scenarios Definition

Automatic Definition | User Defined I

Delete |

—Scenario List————————— ~ Scenario Definition
Name IW Concrete Cost W $/m*3  [(eq: 100.00)
Defined Typss \:\//C Ratio IW (eg: 0.35)
i - % Class F Fly Ash Ig_ percent [eq: 20
_l % Slag lg_ percent [eq: 20
Maodify | % Silica Fume I'g— percent [eq 8]

Cancel

o]

APl |

Concrete Protection | Rheacrete 222+ : 51/m3 =l Il
Rebar Protection IB] ack Steel _'J
Barrier I None ﬂ

47

Modelo de Predigao de Vida Util

Description of Structure

Base Case

Clear Cover
= 50 mm N

Volumetric
0=12%

Design Life = 75 years
Discount Rate = 3.0 %
Repairs every 10.0yearsto 10.0 %

of slab for § 500 /m?

Surface History (Total) Annual Temp. History

Properties of Scenarios

Mix Design : wfc = 040, Cost 100 $/m°>

Dyg = 7.94x107" 2 m¥%s ,m=0.20, C; = 1.16 ka/m°®
Black Steel (0.66 $/kg) , Propagate = 6 years

Mix Design : wic = 040, Cost 100 $/m>

Dag = 7.94x10 2 m%s ,m = 0.20 , Cy = 7.36 kg/m®

Black Steel (0.66 $/kg) , Propagate = 6 years
Calcium Nitrite Inhibitor : 20 'm3

g®
% 20 3:/ N
S £ wistfsfs| Portof .. Project
Tt e T L3B5 | sLPEengineers 200015724
48
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Modelo de Predigao de Vida Util
(Resumo dos Dados)

Base Case mix Design : wic = 040, Cost 100 $fm3
Dag = 7.94x107" 2 m%s . m =020, Cy= 1.16 kg/m°
Black Steel (0.66 $/kg) , Propagate = B years

CNI Mix Design : wic = 040, Cost 100 $im?>
Dag = 7.94x107" ¢ m%s . m =020, Cy= 7.36 kg/m°

Black Steel (0.66 $/kg) , Propagate = B years
Calcium Nitrite Inhibitar : 20 If/m3

49

Modelo de Predicao de Vida Util
(Definicdo do Usuario)
5 c;anarios Delrir;itﬁi'on
Automatic Definiion User Defined |
~ScenarioList - Scenario Details
Name [Sysem™ || Cost [ $/4d"3 (eg:100.00)
N Diffusion coefficient [~ m'2/s  [eg: 1.00e11)
g |[———— | mtem - feg: 010)
—I Conosion Theeshold [~ b/yd™3 (eg: 0.05)
M“’I Propagation Time |— years [eg 6)
Delete
[TI Cancel £pply

50
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Modelo de Predigao de Vida Util
(Resumo dos Parametros de Dados)

v Coeficiente Aparente de Difusdo de
Cloretos, Dyg

v Coeficiente de Redugao de Difusdo, m

v Maximo Conteudo de Cloreto na
Superficie, Cax

v Taxa de Acumulo de Cloreto na
Superficie, k

v Limite de Cloreto para Inicio da
Corroséo, C,

Cobrimento da Armadura, x

51
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Modelo de Predigao de Vida Util

(Informacéo dos Detalhes de Reparos)
Dotailed RepairInformatin ___________________________HEH]

Detailed Properties I

—Scenarios —— [~ Repair Definition
Name IB ase Case Repair Cost |4g|_‘|‘gg $/m"°2  [(eq: 500.00)
Repair Interval 10.0 years feg: 0.1)

Defined Types

Repair Area | 10 percent [eg: 10)

Add

[oes]

Delete

| oK I Cancel Aoy

53

Analise do Custo do Ciclo de Vida
(Resumo dos Parametros de Dados)

F

v Custo do Concreto Armado,
Armadura, Selador / Membrana

v Custo dos Reparos

Cfsth¥RAS d¥RSsdros (F) pw__F

no timpo (t) - O\t
calculado no (1 + l)
‘““Valor Presente” (PW) base

54
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18] x|
Beo%s) T lplem $) Sl 2
Concentration-Depth
Legend
o~ Base Case : 7.5 years
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~ Life-365 18] ]
Fie Stuctwe Scenarios Analysis View Help
Ble T elkbE ¢ Sle| 2
Present Value Cost
Single Graph 140.0
IPresem Value Cost j Legend
Base Case
120.0 CNI
100.0
& 800
5
8 600
40.0
20.0
0.0
0.0 100 200 300 400 500 600 700  80.0
Time (years)
57
= Life-365 P
File Structwe Scenarios Analsis View Help
R e EER
) Project Title: Portof ......... Project Date: 2000/8/10- 11:01 am
Smgle Graph Perfarmed by~ SLP Engineers
Structure: 1D slabfwall structure Exposure; Marine Spray Zone
ITabularOutput j . : 3
Location: SANJUAN', Puerto Rico BO0kym' @ 17 years
Clear cover. 60 mm
Design Life: 15 years Discount Rate: ~ 30%
Scenario | hnial Repair Repar | Repar | Timeto | Timeto | TotalLife
Name Cost Cost Area Interval | Initiation 1"Repair Cycle Cost
o) | o) | O | Gears) | (ears) | Geas) | id)
CNI 4684 400,00 10 10 195 255 10382
Base Case| 3884 400,00 10 10 12 132 126.72

58
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Modelo de Predigao de Vida Util
(Informacgées Detalhadas do Reparo)

Detailed Repair Information K3
Detailed Properties |
—Scenarios —— [~ Repair Definition
Name CNI Repair Cost 250.00 $/m"2  [(eg: 500.00)
Repair Interval eq. 0.1
Defined Types p. |154U years  [eg |
= Base Case Repair Area | 10 percent [eg: 10)
Modify |
Delete |
| 0K I Cancel el
59
~ Life-365 =181 X]
Fle Stuctue Scenarios Analysis View Help
o] 1 lbbeE $] Sl 2|
Present Value Cost
Single Graph
14007 Legend
|Present Value Cost LI Base Case
120.0 CNI
100.0
& 800
£
23
g 60.0
40.0
20.0
0.0
0.0 20.0 40.0 60.0 80.0
Time (years)
60
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Life-365 AEIE
Fle Stuctwe Sgenaios Andysis View Hep
Hees| 7 b $(al= 2
. Project Title: Portof ......... Project Date: 20000810 11:25.am
Smgle Graph Performed by, SLP Engineers
Structure: 1D slabfwall structure Expasure; Marine Spray Zone
|Tahular Output j . ' 3
Location: SANJUAN , Puerta Rico 2300 kg’ @ 17 years
Clear cover. B0 mm
Design Life: 75 years DiscountRate: 3.0 %
Scenario | Initial Repar | Repar | Repar | Timeto | Timeto | TotalLife
Name Cost Cost Area Interval | Initiation 1S‘Repair Cycle Cost
i) | @) (%) (vears) | (years) | (years) | (@)
CNI 4684 25000 10 15 196 258 1096
Base Case| 38.84 40000 10 10 12 132 126.72
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