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1 Introduction

9 741478 3¥048 Z2AE Value Engineering(VE)9] 2738 28& AFH oz A
A 47 sy A9E A38x 183 AAY FAAT FE 2 At FAHA AFAA
< vhasich ofz] A4HQ HEo] HA Gob 2 AFaAY FFRE FilsrlE U @7
d2bd o] v 88 84 (Cost-Effectiveness)2] AZE Y3 dt9 At oA}t VEE AFstn 9
E 2L ARLEE IFUHELAE ojEo Tt e & A, A9 FAFAEAA Fo4H A
Z2& Exoln, 8 dddgdy T o8 SdolA FAAY afE stA e Yz

£ oA otx ¢ DHFAEA A% VE uigt ol & F7) Astd 7MY Jid, ddT

K

>

e

n
A, T2Hx TS A8, VES £€3F, 423 HEL A8 8FHE AMEE =3sluxt g
1) i
B 2z AAYA AR B FA @4
B V|3 GE: Lawrence D. Miles= 7} 5 %43 (Function Analysis)
®  Product = Function
B Question

- IfIcan’t get the product, I've got to get to the function

- How can we provide the FUNCTION by using some machine, labor, or material that is obtainable?

et

2) B A4

7)% ¥1: Function Analysis
7}2124: Value Analysis

7} &%} Value Engineering

7}z #2]: Value Management

3) 4 A

® 19473: GE Atst VEA 71
B 19543:DOD % ¥4 VE 2213
B 19599: SAVE # ¥

- Society of American Value Engineers

- VEXE R AA
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- X% VEJobPlan
- 33As FY-FA=EF
- Annual International Conference
- AEF
CVS: Certified Value Specialist
AVS: Associate Value Specialist
VT: Value Technician
B 1960°s: TlS RLEH FIU)
- COE, NAFAC, EPA, GSA-PBS, etc.
B olF A AALE,

[e]
%4,

£

==
7,

=)

4) = VE A 33

- RR ERAE

m AN VE Ta R

B S BAATA099)D> A7 Y 2 #ald #e A TA1995)

B 2000: HAS] AT FES B ARAH

5) A4 VE T2 A9 g3

Vale
s ! S
Value Value Analysis
Engineering
Production Construction Post-
Construction

Programming Schematic Design Construction Bidding Construction Post-
Program Design Development Documents Action Occupancy
Evaluation Evaluation

2} Norton & McElligott, p 9, 1995.
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6) Definition

< HA 9 £u]&(Life cycle cosDO® HAY JIANE A7) @ BHo2 FYPYE Tz AEo] 7)
EAS 5 dAFEY w¥oz o AEForY PHE Tt FAHE AAZHY AL

B LCC: Z7|v] &) S&stx] i, Fu& BHAA

B AN AR HE, BAY ARE ) > B V1SS BRE A 47 A 43

BSR4 VERS 559 32

m ARk WA Thors] AR Ao

B AAAHA TZ A VE Job Plan
7) Timing of Study

Briefing j Short VP: MBIXOI DZME QIAAE HE

i S T

Sketch Plan VP: 23 vs. QFAIE

Construction ﬁ Minor VE: &,

{

Start-up & Use VA: POE

FoA- 7HAAZA
zutg 47 > AALFH
FANEANE, BY AE 50

g

718474 @A LA apatadel digh dAxte] ZREE os) F 4
AARE > ASGA 1 A

T3 2 A 9> AFHA dulel® E7b5

AARA N AAR, FF g of R

EX 2 FAEY] FFo) ojw Tz AAvt MEA P Al
Ao A A otolrjole] HE 719

AADR B HFERore) BAA 2A D HpEA 27
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B =4 olfglol wl¢ ATAA HALH > BLad v WA

B HUYEO B > N2E AR, ALEe Wy BrtstA &

10) VE &%

B U|EXNLY 58 &8

® v 8o tig Qe B T8 A

m AEd 298 T 71edd A7) 4

B A otojrielo M = AHIE Hal
m Vg B A

m SYo AF HoF
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2 A4 VE TZA| A

ZHI A

Pre—Study Phase

& A
Study Phase

HI

®  Orientation Meeting ®
® VETeam &3
o oo ZH .
o oTIA Y XA
o ZEF L4
o AWl AR ZHEB
e HEZY L S84 °
&L dold
°

& 2 (Information) e =4
Hd 2
1) Ok(Speculation)
®
B D}(Evaluation)
- e ==
I & (Development)

Xl et(Proposal)

& & (implementation)

Z Xl (Follow-up)

2.1 $H| A (Pre-Study

Phase)

- Aol HEFE 0l 6l
S EERFR-EE-L
- 2E HOAE Dot

-EE 39 me

A-2E @0 2g
77N 77N /L\
{ ) i 1 ( i
N / \// ¥</

=l =

b VEEI®

&

||

s CICEEL
- Q9 AE WY NE T
- QCIMEHOIE 0IE F&
- B FH2FHBHN PE
27N 7N
| ! !
N
N =
] -8 3x,
- HAIRMAY

eaodol s 0 g
a3, A2 =9

- RENE VERS 2O
ol

By
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2) Team Structure

03T I
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5) &

2.2

1) A
[

ARl A& HF 2 Cost Model
VEZAFo 45
- iR AR F YA wazts
- YArEAR ] TlxAtg
AAH Ex TS HS
Cost Model(4): 5 1 #&x)
- Graphic or Diagram

- Efficiency Data(Space, area, System)

A 7| (Study Phase)

oA A Suld(®Ee Z2A8) VE AREE HohE oz AAHA 23
287190 93] A=A VE dijte] EEHE @A
Workshop
- VE JobPlan
- 40AIZF
H (Information)
dE 9 UFH, VETC, 9447 5
Function Analysis(o: %= 1 #x)

- VE9 4
- Miles = Basic and Secondary Function
- Bytheway =» FAST

- Akiyama = Function Family Tree

__________________________

----------------- IISHAFA-SAD
i -

NSERFAST)
I

Project Level

Space Level

J1'5 3 I (Cost/Worth)

Element Level

: |

1

! VE X5 Hi0t 843
]

5

Component Level

1 oH(Speculation)
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2)
ofelriol H% w7l

312 (Speculation)
i
g

a3

&&= 0roItiof

m—)

- @) 7]

JHAAE otoltiof

A AtDo Ma

59l £917]
- S5 ofolo]
- ofolte] A%

o

o
- OXE)‘ -

He

3) ¥ 7H(Evaluation)
AANE 24 > BIE AE S 0

BHEENE D Uit Bk EY s 25

. o 7}

u Zx)

i=

[

i

g Bl @0 28 €2
-
<

O HEZ OlOILIOIE ZEE 2RIt N
SR/ MASCH

EHQAED O AEE

==

9

. TWE MO XSl OfOICION O CHEH WOl g
A olE HYDIE 2 A0 NS OLOICION0N (NS R/UES MO 4
&/}\\ Ys FL IS H0, BEE 22y » Y= AR AL S SO,
' OLOICIOISl X8, B1® SO NEE JIssil 80
WEEE  OHOICIOfSl W2 EJF % At
= CHo STRS OHOITIOTE MUSHD, W Jhset 249 O0ITINE
SEGII| AGH CHAE BOIDIBO0| BBEC. B DS H A
= OHOICIONS 2 %E G = MAHHT
OFOICIOl JH2¥ B L OOICIOl RMSH & @ MO &t e
AE NEO O Y HAN Y
1) SEE 2 KO MO0l ok RUXO BIIE o HE HoE 8B
2) 0l BHOAH KOS Y, NBIISHE VEE SO =5t S OB
Wtk ALAIE N S0 01 F0 &E C= 2FH SSRNH I s
EIESS BRO BRI
a 2
A A 4 0HICIOOHNR) NS B
‘ ”‘. Vs BANN LEE HE NLOSY Y SLYDI € DA TYSC
4) 7)'Z(Development)
B AR F]
. A
- HA A<
- Hieke] /gy
- AFA AF Z2 A0
- LcCco 9%
. A% 1$d BEAE 3
m A7 AE F 4. v did AR ol Fo
B 25 Q1A AR
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5) A|<k(Proposal)

i

B veen sse

B jiothe g oo

Lo

W ope) AAE] AYHA FES AARY 2Y A% R AL FHHD A%

B VEEATAA 2dojW AFg X (Lesson Leamned)E FH 3] Fejo] VER ol axxo
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ghzkal, A VEuRY AAS A% A7, ISR T Y, 2000. 7

9, <A VEZIY 584 HES A A ddEE, 348, A1g, A3

b, AAdAtqdul #2124 - Value Management(7FA} S8, AAA71engd 3G RY AR LS AR

21
ZFo nl A, 2000
VE AR, oAy F2 34l 1996, 1997, 1999, 2000

Dell’Isola, Alphonse J., Value Engineering: Practical Applications for Design, Construction, Maintenance &
Operations, RS Means, 1997

Norton, Brian R., McElligott, William C., Value Management in Construction, Macmillan Distribution Ltd,,
Hampshire, England, 1995
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Working Document 3.3 Excerpt from a spalial analysis of a library

Description July 94 WMteam | Oifferernce | Final Carunents
Brief | Desgn | propose Areas
a b 6] = (i)-bit [ e
my m2 (m2 me {m2
GROUND FLOOR
Special purpose 859 2156 000 - 2156 Ehminate unnescessary space
Lbby/Exhibits 15892 | 10669 10669 0.00 Combine Jobby and exhibit areas
Vistibule 1348 1784 000 -~ 1784 Keep tevolving doors only, then no need for vestibule
Lobby 000 6357 000 ~63.57 Combine lobby and exhibit areas
Meeting roomindividual study 16729 | 16784 16784 000 As Brie o
Chait storage GO0 688 929 241 Add projection room space to storage
Projection room 6.00 437 000 437 Delete as unnecessary due i increasing video wage
Kitchen 000 520 167 ~353 Reduce width of kitchen
Electrical room e {1050 600 -~ 050 Add to telephone coom
lelephone room oo | 1050 651 ~349 Combine electical room with telephone room
Lift machme room a0 874 B4 000 As designed
Computer foom 13494 15.24 1394 ~130 As Briof
Elec. ropair Storage 2323 nn 1500 -3 Minimum 3m x Sy space adlocation n brel excessive
Tech office/ Automation 208 1301 1208 ~093 As Brief; move partition (@: academic office ]
Acatlerni offic e Accass 1194 1391 1394 292 As Brigf
ttedibrary loan B4 biba] 5121 000 As designed; sufficient space for tunchion
Storage | 000 186 460 186 Include with space above
Supplies 194 543 1394 ~149 As Briet
Conference fovm 1194 1361 30 040 As dnigred
Circalation Resorves vmf; aren Ut 1478 ey 148 At T
Groulation Restrvas thesk T ‘“n‘l LIS TN 13941 ~ 1672 As Breet i
Publi an-lise Catah )guf_.-w 2788 FIR Y] 1859 -~873 Reduted as space socation in Bref excinsve
Men's fodets 000 1496 1496 o Missedt froom Bried
Women' wkess LT IR TETS P 000 Missec from Bref oo
| :x::iag(ilv ‘ L] 186 186 bly Mussed from Brref
Photacopying s wm | e 000 tincreased progranime T
Ward prosessing W59 ] 2258 1859 - 1949 As Briof
Ayt New books 465 W LER 04 As designed
Naght Study. Patron Lounge Hoat | 13000 13040 (0 As dessgoed
Sublatal Y722 1 10847 92185 {162 86! 0

*21 & : Norton, Brian R.. McEligott, William C., Value Management in Construction, Macmillan Distribution Ltd.,

Hampshire, England. 1995, p54
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TOTAL Gross Floor Area (GFA) 10 000 m2 (] Estimated cost
BUILDINGS Net Floor Area (NFA) 6800m2 M Worth
885000 NFAGFA 0.68
Extl Wall:GFA na
Ancillary/ Administration Curriculum Amenities Circulation
areas areas areas
864 000 254 000 4 267 000 520 000 2 750 000
I I
Mecharical Offices Computer Vending/Snack Stairs
bar
713000 254 000 536 000 310 000 320 000
R R
Storage Instructional Cate/lounge Lift core
suppor
55 000 111 000 ncluded 130 000
BN
Building Classrooms Toilets Corridor
maintenance
81000 178000 210000 1 700 000
R I
Receiving Leclure Halls Lobby atrium
15 000 560 000 800 000
I IR
Library
970 000
Gensral
studies
310000
I

Z}5: Norton, Brian R., McElligott, William C., Value Management in Construction, Macmillan Distribution Ltd.,

Hampshire, England, 1995, p47
2% 2. Cost Model2] o
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Lagend; Aress Projct: Wastowster Treatmenl Plant
Cost Mode! e i
Value Enaineering St VE Taget: e SQBLL PrasootDasign: Cocephid
ue nginesring S UGY ActuaEsimated: $ U8} Date:
198108000
1881,172,000
I
GENERAL & PRO
SITEWORK i i
| 8,607,000 . a0t BN T BT
94118080 859,293,000 4,120 B3.373.000

TempJConst PUMPING / PRIMARY SECONDARY Primary intarisland

Faglities PRETREAT TREATMENY TREATHENT RESIDUALS OTHERS Cparation Bldn. Tunnol
1,500,000 9,783,000 BIEO0000| (o WO00001 | 1RA20p00) |t 10000y || RATsoY | 68780000
1,500,000 152,081,000 149,058.00 163,588,000 A%.00 3433000 1BATION §8.780,000

Genartl N, sin Pump :Inﬁuenc Cond Anagroble Gravily Disinfaction Sacondary Temporary

Requirements Station Selatlory Thickenor Becin Oporstion Bldn. | | |EHluent Condult
1208001 12,000,000 8400000 o doomoseat 1 32e8000 400,000 883,000 1,786,000
12000000 § 18633000 10,0500 424000 328000 10301000 8850.000 9,706,000

Primary Shudge Pump Sodium Hypo Administration
Landscapo Hasdworks Clrifers Asration Bazing Sitien Tank Buiing Effuant Tunnet
. 800 L T . Be0gn . B 41840 9 e 3801000
5,530,000 8612000 133384000 000 2B 1860000 4348000 348,501,000
gnoads and N, Flow Conduit Iscreening and Sscondary Digestors and {Sodium Matal Laboratory Haln Substation
iPaving Odor Control Claifiers Storage Tank Bullding & XFNR Yord
360,600 10000000 L mooeee 10472500 0 4,850,000 8,767,000
14060000 14341000 4263.000 paf iy 1047230 1260000 518,000 4,707,000
Demolilion and - Oxygen Ganar, Procass) Thick. Primary Odor Maint. Building
t Po
Remoual it Faclty Facliy Fagilly Contrl Feclty | | |8 Warshouss o Pt
20124000 . Jo0ma,000 . . 28000000 37,845,000 8,000,000 L tahob 000 82,7500
20724006 166210001 |1 42,361,000 31548000 1238000 2.079,00 43742000
Tunnels end Sacondary Odor !
1
Earthwork Headworks Galleries Cantol Facily Dry Stotags Yard Piplng
. e L B B S0 100,000 1,800,000 840,000
20,573,000 5340000 RRLER 4082000 8,171,000 840,000

Miscelaneous | | 1S, SystemPump] | | odor Control Vehicle Maint )

Site Work Staion ! Faclity Buldng St Blackleal
spaomel |1 310 } 4062000 30| |1 tdTiem
121150 38,500,500 48200 342,000 3471000

Plant Water o
Pump Station Uity Comide
8484000 36,3840
E Polable Water Contro and
L i Tank Instrumentation
S - L N
275,000 500,000

Z} & Dell’Isola, Alphonse J., Value Engineering: Practical Applications for Design. Construction. Maintenance &

Operations, RS Means, 1997, p 38

18 3. Cost Model2] o
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INFORMATION PHASE FUNCTION ANALYSIS

PROJECT: CRIMINAL COURTHOUSE ADDITION DATE 1994 PAGE Vi
1TEM: Tl Project FUNCTION: Enable trahs
ol oiscairnon FUNCTION | cosT | woRmi COMMENTS
Verb Noun Kind | £000
New wing Secure Building 8 3 0 | Stafling TV magnetometers

Facilitate Cieculation 5 Inchuded 0} Optimise movement of users

Optimise Operations 8 4500 &0 | Factate ease of dwvene @ tuities

Magtan Packing RS HK: 750§ Proect constrant

Accommodate Handicapped RS iy S| Reguired by b

Munimise Crowding RS - 150 | Wanting aeas. balls lbbies
Sypeid Lty N } B 0 | Relatwe tosecunty, processing et
Pratect Staff RS L 000 ] From the public and prisoness

Separate Lisers 3 000 000 | Nocontart between rors and public

Cooedingte Operatians 8 Inciuded 0 ] Hicently imtegrate dyverse hulding funttions

Minunise Noistr 5 3 0 Incourtrooms

facltate Transfer RS 0 00| Prsoners in antd et

Contmi Areas B LUt 000
Avoied Hideouts i} U] Lower urder functon

Conserve Erergy 3 A 0

Termper Ervaronment 8 4000 4000 | Heat. we conditiomng

TOTAL 20000 17900 | Value Index 1.2
(TION VIR ) §=Bask {Bave Funtion Onlys
PFASURABLE NOUN Kind § S= Secondary CostrWorth Ralier =
RS = Required Secandary

Z}&.: Norton, Brian R, McElligott, William C., Value Management in Construction, Macmillan Distribution Ltd.,

Hampshire, England, 1995, p64

a% 4. 715 R4 o

— 498 —



How Why

secerbe e

¥

':'Q’IDO&-&' "-“’t~'.‘~'

L] - N ucoﬁ 3

by Objectvo | ! supporting

s emesee : functions

L] R TSy

e Critoria | Whsn

pr— i

I, )

4 1Spocification, cgg"

. ngmﬂ;dem
Hiher] + [T Hasic Dependon Oependont Lower

{

fvm ] funclion funclion hd function vidas
nchon ¢ function

i

S
B T T T T o U VU S VA Vo g S Y

®
*
L}
*
4
*
¥
L
*
§
1
§
)
$
! Suppérting
’ .
%
¥
%
*
*
¥
»
¥
]
*
*
¥
4
¥
¥
%

Scope bne Scone fine
figure 41 AdypicalIASY duagram

A} & Norton, Brian R., McElligott, William C., Value Management in Construction, Macmillan Distribution Ltd.,
Hampshire, England, 1995, p73
2% 5. FAST tholojx=l

— 499 —



tow e e omeimns Wy ..

Bt —

s Swxe
. Stines £500 000
: o lent e
: Houso £2 530 000 Stom
; . e e DOOKS
' £2 560 000 Swre £1 780 000
: e ARSI
! £30 000 Store
. e oSNt
M Acconumoste 250 000
! Facis - sldems
: aciitate . £ 600 00 Catalogue
v Sty materials
) : £2 050 000 Facuiat: £100 000
Og}serzﬁ&aze : e petrioval e
fomMmation  «qeees £180 000 "
£5465000 B C"‘,me’;"“w s
‘ Adminisler Accommodate £80 000
P b activdites  ———eoee Staf
; £370 000 £370 000
*
: Coatie
: e LRy
' €35 000
' Stow
: ) e GRERG
. Sugpurnt €75 000
ol QOUVIIES  eremmeie
! £485 000 Angomrdiale
: - stat!
: £35 000
; Enable
: e SOCEIANG
: £50 000
. Soecune
: — faciity
. £115000
Scope tine
pe Ofter
‘e IS
£145000

Z}&: Norton, Brian R., McElligott, William C., Value Management in Construction, Macmillan Distribution Ltd.,

Hampshire, England, 1995, p77
% 6. Function Hierarchy Model of Library$] ¢
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Two shifts
of cell use

Deal with
prisoner celi
shortaos

Extend /

existing
facilities

Confiscate Prisoner
prisones finance

Paid labour
and rent

differard celi

types

Z}2: A& Norton, Brian R., McElligott, William C., Value Management in Construction, Macmillan Distribution

Ltd., Hampshire, England, 1995, pp.92-93

3% 7. Concept Fan2] of
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tnitial cost has
medhum preferences
over maintenance cost

How important
4-Major preference
3-Medium preterence
2-Minor prelerence

Criteria
Criteria scoring matnx

Aesthetics {-Letter / tatter no.
has medm preferance Each
preference over

A initial cost - scored one point

Maintenance Cost

B Maintenance cost

C Aesthetics

D Insulation poperties

- . 1
. 1
S . - | . .
£ Time for construction /\ D2 > ) : weighiings
B2 e ' ) [ adyustabie tc
F Durabifity (appearance ~,_ ! ' ‘ a range of
over tim o 7 ! ‘ ' . 110
;3 e} - - )
. Pl : ' : . 180018
B,/" ' . : ! : aiocates
G G F ! E "D C, B, A al
Extenor wall 0 3o 2 3prezedif303r Y124 2 ’
Alternatives s?grv; N A )! A5z )k I /
g 1 21 g 1 8 141
Weight ot ! ; 1
Analysis matrox mportance Py ot 20 2 4 ! 10 7
0:30) g i ’
- - . t B
s 12 403 2 714 1 1
§ e
1 Giazed cunain wall 2 /6 ;,,/e a2l /4 10 =62 :
i3 i3 s A i3 s .
2 Precast concrete 3 A6 121/ 24 121730 = 87 -
Ay e A Aa 2 ]
3 Metai panel s ;(/ 6 12| /24| a | Sa0|=67 |
A I - 2,73 /1 '
4 Bnck and block R, YA ery I .
Notes From key beiow ia
s Weight ot option 2 has __;'Iga‘;'em :
imponance (10  tow inthal cost Tetme
8 X 4 7, therelore scores | preterrec
score above ap, Bxcellent (5) |.epron
diagonat ine - d i
e _ 3 |

Excettent - 5 Very good - 4. Good - 3 Far - 2 Poor 1

Z} 8 : Norton, Brian R., McElligott, William C., Valu¢ Management in Construction, Macmillan Distribution Ltd.,
Hampshire, England, 1995, p104

Fal
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Life Cycle Costing Example {(PW)

item:

HVAC System Date: NiA
O vransportation [ Eiectricat L3 mechanical {1 Others SheetNo.: _10f1
Economic Life: 25 Years Discount Rate: 10%
4-Pipe System 4-Pipe System
with Water with Alr
Closed Loop Heat Cooled Chiller & Cooled Chiller &
Pump System Heat Racovery Heat Recovery
Qriginal Afternate No. 1 Alternate No. 2
Description Estimated| Present |Estimated! Present |Estimated| Present
Cost Worth Cost Worth Cost Worth
1. initial/Collateral Costs
A. Refrigeration Equipment 48,450 | 48450 ) 25000 25000 27,000 27.000
B. Piping, Ductwork & Support Equip. 49,150 | 489,150} 70,000 ; 70,000 | 62,000 62,000
C. Elecirical Instafiation 10,000 10,000 4,835 4,835 7,200 7,200
D.
£
F
Other {nitial Cost
A,
8.
C.
Total Initial Impact (IC) 107,600 99,835 896,200
initial Cost Savings (PY) 7,765 11,400
2. ReplacementS8alvage Costs
Year PY
A. Equip. Replac. 16 0.3885 35,000 13,493
B. Equip. Replac. 20 0.1486 35,000 5202 | 30,000 4,459 1 35,000 5205
C.
D.
E.
F.
G
Sakvage 25 0.0823 (18,000)F (1.861)] (22,500} (2,078)| (26,250} (2.422)
Total Replacement/Salvage Costs {(PW) 17,034 2,383 2,783
3. Annual Costs
Escl. % PWA
A. Maintenance 8.077 2800 | 26,323 2,200 7 19,969 2000 | 18154
8. Cooling Energy 9.077 13,650 | 123,802 | 13,950 | 126,625 | 16,025 | 145460
C. Heating Energy 9.077 1,060 9,622 2425 1 22,012 2,425 | 22,012
0. Domestic HW 9.077 7,500 | 68,078 3667 | 33286 3,667 | 33286
E.
E.
G.
H.
Total Operation/Maintenance Costs (PW) 227,925 201,892 2184912
Grand Total Present Worth Costs 352,558 364,110 317,895
Life Cycle Present Worth Savings 48,449 34,664
Savings % 0.00% 13.74% 3.83%

PW = Prasent Worth

PWA = Present Worth of Anauity

2} 2. Dell’Isola, Alphonse J., Value Engineering: Practical Applications for Design, Construction. Maintenance &

QOperations, RS Means, 1997, p 142
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