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SUMMARY

l. Title

Development of Innovative Construction Cost Engineering System for Public

Construction Projects in Korea

[I. Necessity and Objective of Research Development

1. Necessities
In Korea, approximate construction cost estimating criteria is in the guideline
issued by the MLTM(Ministry of Land, Transport and Maritime Affairs) and
KDI(Korean Development Institute). But they have limitations due to the lack
of proper data feed-back mechanism. So, a more systematic construction cost

engineering system enhancing data feed-back is needed.

2. Objectives
The objective of this research is to develop a innovative construction cost
engineering system which includes approximate estimation system for early

planning and design phases.

[1l. Contents and Scope of Research Development

1. Contents

[] 1st year

- Data collection and analysis

- Developing a framework for an approximate construction cost estimation
[] 2nd year

- Developing web-based approximate construction estimation system for a early



design phase

[] 3rd year

- Developing web-based approximate construction estimation system for a
planning phase

[ ] 4th year

- Developing crew and productivity data prototype

- Developing scenario—based cost estimation system.

[ ] 5th year

- Developing a practical cost management manual

- Developing a internet portal for construction cost engineerng

2. Scopes

The scope of research is to develop innovative cost engineering system for roads,

bridges, tunnels, river facilities, public apartment houses, and public office buildings.

V. Results of Research Development

As the results of this research, the approximate cost estimation system and
model based in the Case-Based Reasoning(CBR) methodology and Genetic
Algorithm(GA) during the construction project process has developed. Also the
internet portal which main content is the approximate cost estimation system and

the standard cost estimation information system is main contents was established.

V. Utilization of Research Development Results

The result of this research will be designed as an web-based construction cost
estimating system. This system will enable users to estimate construction cost
more accurately and conveniently. Moreover, a new construction cost management

domain can be developed through this research.
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e Slab PSC PC-Box Steel | Steel | R.C
we Al Rc | pc | Beam | ium | FcM | Mss | Fsm | Box | Plate | etgll
24.8m
( ) moct 1,66 | 1 482 1,656 11971260 (289 |235]212] 2,06
= 1 ' 5 1 9 3 8 0 3
22X 2
(11.6 12,640 / m&
=55 m)
(NATM) | 32
(15.1 17,881 / m&
m)
F) W 2 HEOJIE = O8S 12010] MEN0IE (03058 1E5e EANE)
A=) HAEWER, 2006 E2HREHE, 2006
[H 2-4] DSEAN OE w2 HE S A
(&9 - ®J)
= =252 =A% 2 =62 =82
St RC | 10,051 | 1,546 | 33,955 | 1,750 | 47,466 | 1,505 | 61,028 | 1,576
a
pPC 20,680 1,466 35,081 1,378 47,957 1,522 62,151 1,605
PSC-Beam 18,802 1,275 26,839 1,080 42,396 1,227 48,708 1,041
ILM 28,706 2,036 38,704 1,574 66,916 2,124 86,098 2,224
oSG B FCM 44,500 3,156 68,552 3,105 | 104,032 | 3,302 | 134,947 | 3,486
X
MSS 28,210 1,999 47,844 1,968 56,842 1,804 86,098 2,224
PSM 26,430 1,873 43,941 1,807 61,560 1,954 79,073 2,041
ST. Box 20,421 1,723 41,271 1,681 54,456 1,729 61,196 1,533
ST. Plate 31,527 2,236 52,405 2,052 73,610 2,337 94,352 2,437

R.C Rahmen 34,822 1,850 44,199 1,689 50,841 1,578 55,501 1,330
= a8t IECR & 3z ZEXNZEAN= ZA0 HIdctH HE(DEE2

SICHER 1 4XE 23.4m, 6XZ 30.6m, 8XtZ 37.8m).
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T 1) Y HEHE L ESALEES ZRUR0 Ot =3 AMEIE JI=2=2 Jt2dotd &6
HE 4X2 0142 HYES d0le €52 AEGH HE2g
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ZH7IE 2 A E o)A (Monte-Carlo Simulation)ol] <]

& AFFA AN, ATAF el G AFFTA AP, A RFEEe] o
& AE A AP, EF ool 2o] o AZFA] AP Foz Ay

Aol APATE FAF A3, 718 L ADLARANA FAH] A FS AT

Y, DFHARA, ST deld BAel o@ Fa AW 5o AdY 5 9
—_L

[E 2-7] XY ZS=8 H=ZAH| AtA LYY 24
no X Xt AZTA| A ™ty M= AIE
of"d= 9| 101 _
1 |_c>\(_200|5)1 ) NE B JlE2EHEA
3 SH)|2 _ _
5 OIBYEO(())EISTJI ) S EVM J|Et B A J18 Y SIS
Ef=2 9 2013 _ -
3 ﬁ°(‘203'7)20‘ ) AR EE S EER =D
S M ol4 _ -
4 332320%8)5 ) IR R HI= S H
5 EX“%O%'{B)ZW B A/BARY 18 Y AEHEH
AL
6 0'3*(50%'8)49'6) . 22| §0/E 24 (CUBE) = 1=5]
e
7 M Q-BASER Y SIEFEBIISS
S99 3018 o -
8 ;Tozog'gf‘& ) ARl 2 A HE U =AY
D SHAE, A7, 2005, ‘AR A4S BEF TEFY 2707 FAH] o Zd] Ba AT, g
A%83 =y, WaAZ3, 216), pp.8l8s
2) oluka) o]8t7], 2006, “EVMS T3 BEFE FA] o2 wa A7, getAEsts] =87,
) &4 =38k3), 22(3), pp.1477154
3) g9 oA, WAL, 2007, “AYAA AN ] F2EA N o] SuHe] B AT, @ A=t
5] st R =R, adE 6@1 pp. 7417744
H AN, FAN, ol FAT, PR AT, 007 “FFoLAE ALLADANA] B
Zpu’ daAAPe s =24, A=A s, 93), pp.65TT4
5 &AE, A7, AL, 2008, “NAWL o] &3 WSAA BTL AHge] FAH] B4 @ o] Zo] 3
g A7, tetd 53] = A, ok Ses], 24(6), pp.1357142
6) AAF, WA, o) B4 AVE, 44 2008, “TAH] GZS 9 Sy wlolE EAwT @
ZAAPe s =2y, @A dee]ss], 96), pp.2357243
7) £RA WEA 0@, olt)E, 2008, “AldlATE BE FHWERA s|uk AZ AN AR
wARA geaEets =2y, geA=sts], 24(6), pp.1097118
8) 94, ol@A, olFwl, WA, 2007, “AHFTAH] AL B3 TTIE FA 2Ad B3I oA
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3] 2% N AW &, S et ARHeIg0 0 RdsE A
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H 23 =2 7ls/uds g

L. &AM o5 B A

A

Al

5%

9ol A FAH] o =& quantity surveyorol & F&E o]Fojx i tt. 20104

.
a

top 100 surveyors A5 E AHHEW EC Harris’7F 1995 1

sk

0]

glop], Gk

A9 dd @25 Y Davis Langdon, King Surge, Atkins, Turner & Townsend % ©]

o

7

]OJ

H
Offices

15 44
22 65
12 12
19 112
126 238
13 52
23 49
64 69

8 10
17 45
34 137
18 44
16 21

7 22
28 28
34 34
il & 25
20 71
13 46
10 34

o A3 ZFAES Holi t} top 5E Surveying staffS 1,000 oA B3t =W
Z¢lo] 10,0008 ©]4 B53 Ah71glol¥, Surveying staffs 5009 4 H4
= 1070 o]l Aoz d#A Atk Top 100 surveyors A& & tha3b o)
TOP100 i
i AW
£
Rank Practice Surveying staff Total UK Total UK staff
chartered
staff
1 ¢ EC Harris 1,070 832 226 12 1,638 1,682 2,295 2193
4 2 King Sturge 728 0 98 630 725 786 1252 1,348
- 3 GVA Grimley 694 9 85 600 660 733 1170 1,254
2 4 Davis Langdon 634 553 30 51 966 910 1,505 1,329
3 5 Atkins 603 486 105 12 4,013 3625 11,950 10,620
6 6 Turner & Townsend 513 452 51 10 1139 1,187 1432 1,419
] 7 Faithful + Gould (part of Atkins) 474 369 69 36 772 661 1180 959
10 8 Capita Symonds 431 146 96 189 | 1662 1,826 4,029 4611
7 9 Drivers Jonas Deloitte 416 1 90 325 450 416 697 630
i1, 410 Gleeds 301 220 24 B 427 392 851 623
8 11 Mott MacDonald 270 250 10 10 2,800 2550 6,100 5,950
14 12 Cyril Sweett 225 214 11 0 341 318 592 545
13 13 Franklin & Andrews 221 203 3 15 469 388 12 657
15 14 Systech International 212 212 0 0 223 216 328 297
18 15 NPS Property Consultants 174 40 83 Bil 314 344 1,253 1,239
17 16 UKBS 161 22 124 15 238 257 537 549
23 17 Mace 159 159 0 0 821 939 2,054 2178
- 18 Cluttons 126 3 27, 96 143 131 403 364
21 19 WT Partnership 120 109 1t 0 145 141 209 199
20 20 Currie & Brown Group 17 96 6 15 196 169 315 302
<O 2-3> ofl2l SAtHl ts23 D= & &
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3k, U.S department of labor A& ol 93t 2F 62%2] cost estimatorEo] A4
Aol FAbetar om ymA] 15%= Axgel FAbstaL dv Ao= YEETE g

59 MG AL AR AAF] ATH/E G VT Yol A AML} A=
oMt we okl oh9% /A1 glem wd el Aol A= AgEdA AR
= Aol

ool MAT TEAE W, W, /172 AIA AFsHE A oW 49

Jolt JES AT BFH 822 A¥HI Yok 1

oX,
o
iy
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_0|L
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30,
2
l
oy
fo
rot
N
L
)
o
11
llt
1
i
o
29
v
A
ol
Y
i
[&l
b
2
im
=
o)
Ir
iR

estimatori= A ¢Hd
Mu| 20 ARE7Hs Aol tield ARE FHsk i
3to] cost estimator’} A EdhE HF Z2ZAE AXH B A olgd HREO]

AW TS T AEA F cost estimatore A9 Q1= o] dwpup o gA|of o
F AAS st AAFAC a7HE AAYG °E ARES A ¥eoEM AAAE
At A Aot dE 5o AlFAFlA A3t cost estimatord] -$ AlFARE F 53l
ofst= BT AAel g H|ES o|SshAl Hrh oldg H|Ed S FEPA I JF
HAol A AFET vl Eo] AAIAE Adatr] 9% Vo] HIIE b A Aol A

cost estimator= HQd AH|FQ 95, ATHE A8 4 A AARASS

st AAE FAHA HY A7 E e srteE, X HE % Ad 59
QAEL H& S =AY E oo r Zeslug o] sl AF 1A EIE I
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A nFo| = BE theEo] cost estimatingS EZ3d 2 Ak} 3 dtato) A &

Ao EFA|Z] A 9O cost estimating e A& oL} A A o Sto A= A ALEFY) )
Ao E3tu o] Art. wIF cost estimatorE WESE FZA L Association for

Advancement of Cost Engineering(AACE International)¥} Society of Cost Estimating
and Analysis(SCEA)7} 1o st %= estimator, A& estimaorE 93k t}ksh
F T2 Pt Ak w9 cost estimatore] WEHF F AP opS 2

o,

F

[E 2-10] Cost Estimator 128 & 2 M

. Projected Change, 2006-16
Occupational Employment
title 2006 employment Number Percent
2016
Cost 221,000 262,000 41,000 6
estimators

U.S Department of Labor, Bureau of Labor Statistics

2. FAb] 2o AT

Aol a9 E AW E(accuracy)® 2@E F v, ZRAEVL PdFE A
LEs mobA L eake FolE A ol A FFS WA= AR(FE A
AE)E ol AAZE ol wel soluA i A HA o] 284 aiEo]l A

ZRAE] Z7|AAdNAME QAR A3 AUETE 7] wfze] o] Ao o]
= Aol ol ZAMH] JAMAAL A HW FAH] zFE] a3 Z Sl g
o}, whEbA] JAbA G Al o]l A o] Tl A V| RAAGAR &A= AP A ol A
= ol A AR Fa4de] ¥ Ak

gy ddHem Zp @AM o ZHA] o EaR s, FA] dF A B
Aot e R7F AT JHEFE A dAldAE ZRAE ARV R ZRAE £

NtA e =e BaAargow os /b4 ABrsl WojAthHD, w3l T AE =

2
e
)

10) =14, 2005, “GFsol wWE FFWak B4 el AZFA] ASAY 297, M gofstat
A} ot] = 1

11) Ayed, A. S., 1997, Parametric Cost Estimating of Highway Projects using Neural Networks,
St. John's, Newfoundland
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e XA FE, dFxd, 3 2 UlE T A A5 HgEE "o
AA s Fo adoR A48 4 v ZRAE AP B SYFrs =4
statd &3 2
Estimate Type Preliminary Elemental Unit Price Detailed
Project Phase Concept Pre||m'|nary Deta.”ed Construction
Design Design
Available Information Limited > Detailed
Difficulty Level High > Low
Expected Accuracy +20% I

<@l 24> TRMES MM OE SHC

st ml=re] AACEOA A& 9+

Y

49 93t CIIA 4§t Qe A%
o @S AR A%, dwmon AAGAdA] FHEE W -10%715% HE}
2THE A2 ¥ 5 AU, AACES] A4 43 = aorstd thgat ek

[E 2-11] AACESl AR RE o FEE

S
2
o
i
f

Estimate Level of Product End Usage Expected
Class Definition (%) (Typical Purpose of Estimate) Accuracy Range (%)
Class 5 0to2 Concept Screening -50 to +100
Class 4 1105 Study or Feasibility -30 to +50
Class 3 10 to 40 Budget, Authorization, or Control -20 to +30
Class 2 30 to 70 Control or Bid/Tender -15 to +20
Class 1 50 to 100 Check Estimate or Bid/Tender -10 to +15

3 AN g5 REEG ] 5P

7 maae ARsEel AgH vk B AEAd, A%, dud

12) Construction Industry Institute, 1998, Improving Early Estimates: Best Practices Guide, The
University of Texas at Austin, Texas
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29 gaEE e 2

[E 2-12] Cost Estimating T2

= EERE

o

Craftsman Residential Steeel Framing

Carpentry Estimating Renaissance Software Master Carpenter

Craftsman Building Cost Calculator

Conceptual Estimating Design Cost Data D4 Cost 2000

Craftsman National Concrete & Masonry Estimator

Concrete Estimating Rock Street Concrete Takeof f

Accubid BidWinner Electrical

Craftsman National Electrical Estimator

Electrical Estimating East Bid Commercial Estimator

Estimating Solutions Australia

McCormick CadEstimating

Bid4Build Construction Estimating

CPR GeneralCOST Estimator

Craftsman National Construction Estimator

DCMS Consulting IntelliQuote

Estimating Systems Inc. Oulsar

EAH Estimating Systems Builder's Calculator (Australia)

EAH Estimating Systems EstiMaster (Australia)

General Construction EstCl Fast Estimate Easy

LiteningQuick Estimating

Nomitech CostOS

Priosoft Estimating and Construction Management

Simplified Office Estimating

Taskmaster Estimating and Schedul ing

WinEstimator, Inc. WinEstimator

Building Ststems Design CostLink

Craftsman CD Estimator Heavy

mHeavy Construction Craftsmand Earthwork & Heavy Equipment Estimator

RocTCH WinEx Pro Excavation Takeoff

SiteWorx Cut and Fill Calculator

CPR RepairCost Estimator

Insurance Claims Est it ing Craftsman National Renovation & Insurance Repair Estimator

CPR JobCost Controller

Job Costing Craftsman Job Cost Wizard

Accubid BidWinner Mechanical

Plutbing, Piping, HVAC Craftsman National Plumbing & HVAC Estimator

Clear Estimates

Repair and Modeling oo™ o 46 100ST Estimator
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DESIGN STAGE MODEL TYPE USER EXAMPLE

Cost/bed
Cost/pupil
T ﬁ

Cost/m’
Sketchliidesig

Qls
element Cost/element(m’)
4+ Cost/ d SMM it
. . ost/groupe items
petailed design features (abbreviated quantities)

/ SMM items \ BOQ

Working [drawings _
/ operations \ Cost/operation
conftractor
/ resources Labor material plant...
v

*SMM(Standard Method of Measurement) : d= LHHAAM ZHAMT|
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MEIA | e = ErA
2=y
5 kg x 72 &= | 2,80 2,860 |H&
2=
2762 x 100,835 = 278,304.6 278,3046 |H2Z, £
HEL
1.04 21 x 60,547 & = 62,968.9 62,968.9 |ol=
212 2R
341,273.5 2 % 2 % = 6,825 6.895 |-
Sl 350,959
HEDLAH | s = A
]
M1.20356 A x 084 % = 57 E7 |-
VEZE
2768 % 100,835 == 278,304.6 278,3046 (B2
L HENR
1.04 21 x 60,547 & = 62,968.9 62,968.9 |ol%
212 2R
341,273.5 2 % 2 % = 6,825 6.895 |-
Sl 350,966
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FABE FTHFL RO WEIEF REHAL ofEel oA ST
[E 3-5] BEEBO EBS SSUY A (OIARE B o)
25 el 2o s | TAH ]
= | 3
6.7 2] '7,646,477,469
6.01 S ASEA 9 o3 M3 568,808 | 0.01% 0.01%
6.02 HE7|ExA44 04 433,264,834 | 5.67% 5.67%
6.03 AHIEQFG A 2] 7] & 182,432,658
6.04 FaYEXELAGH 114,252,940
6.05 HAXF 31,796,920
6.06 H|d 27| M2 18,353,259
6.07 LAY EXGEAFF 59,849,538
6.08 S F 64,082,820
609 FAEZE Z M 19,429,417
6.10 2 EEXZHAA} M2 3,794,726
6.11 =&kl IH M2 30,170,910 | 0.39% 6.07%
6.12 B 518 M2 68,913,375 | 0.90% 6.97%
6.13 o}~ 7| F 274,604,477 | 3.59% 10.56%
6.14 o}~F T 82,497,386 | 1.08% 11.64%
6.15 of~F ¥XF 160,271,106 | 2.10% 13.74%
616 2F 1P =EEEF M2 2,824,408
6.17 =2 B A (37F4) M 1,865,160
6.18 XHAt% 7 AA M 3,452,790
6.19 = Al -1k 822,507,382
6.20 A} A o 5,271,544,555
a. °|PHEZ TON 826,397
b. A HE 3 25,162,860
c. v 426,420,618
d. o} ~ & 3,487,356,680 | 45.61% | 59.34%
e. O}ATE 91,599,000 | 1.20% | 60.54%
£ A=A M3 7,514,000
g. =A 1,232,665,000
g-1. T AZA M3 213217500 | 2.79% | 63.33%
g—2. RE7]Z5A M3 1,001,160,000 | 13.09% | 76.42%
g-3. A& M3 18,287,500
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— 2,50521 2] 58621 1,0472124
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P
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2008. O1(&HIA 6P
mak . m i) 2IHA
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. 71894 TEST BED 23

2

el = S

CHH TEST BED

2 2

AH i Z3AH] 238
ol ol X Al A LAY
T3+ LF LFFH | AATA CBRI1 CBR2 CBRI | CBR2
AdabAal | Steel Box | 1935688869 | 1501538147 | 1,408744,790 | -13% | -19%
§ ] IPC
sp= D] ‘ 1093823934 | 1458171,267 | 1,787.243250 | 38% | 65%
e Girder
A% °C
AJA 3L Gird 2006117960 | 2345302059 | 2,180,767,782 | 18% | 10%
1raer
PSC
AF33 N 730,601,392 | 1,146865576 | 1141588271 | 58% | 57%
cam
PSC
=3 n}g 5 3749450,132 | 4874869068 | 5105227122 | 31% | 37%
s cam
A o PSC
Ak 5 5 840574531 | 1,146865576 | 1270379037 | 37% | 52%
cam
So}"m | PSC Box | 25007613067 | 29945508152 | 29,919,329700 | 19% | 19%
ZaHd 42,608,422,209 | 46252587668 | 45875926619 | 8% 7%
RC
oo A el 3 463,311,367 998,566,931 781,666,070 | 116% | 69%
< Rahmen
~u) RC
A e L 218,163,496 218,163,496 185893815 | 115% | 83%
Ralnnen
U FH2a | Steel Box | 3127249251 | 2468933526 | 2972,969,147 | -21% | -05%
ﬂ; FRLEE] 8607674760 | 8523505766 | 7469849440 | -1% | -13%
=T ohE g g 10627753591 | 11218544812 | 9193387343 | 5% | -13%
RC
F2u 612,324821 | 1,048,3%0,807 7194969% | 71% | 18%
Ralnnen
PSC
AA Sk N 2247915904 | 2299942777 | 2613842993 | 1.7% | 16%
» cam
& 1284
o 10728775962 | 11,562,811,973 | 11,579,838.808 | 8% 8%
By
Q e 12,140552,917 | 10,874907,550 | 16,122,860,824 | -10% | 33%
ShE"HE Pl Steel Box @ 17040 IPC Girdera @ 27040 diate] A=

A QA&

CBR1x 99| 7%

S o]&ste] FAMHIE AF

uebwt el AlA

&

q

ol
el

=3 Ay =TT Aol AM el CBR19
23%, CBR29] H# 482 31%=2 YepWth Aldaxa awgke] 49
13%, CBR2 9] 19%= 9zt&o] Yelgon &z
CBR1Z "] 7§ 38%, CBR2 ¢ 65%= 2xt&0]

o,
o

o,
o

CBRIE "] 18%, CBR2 ¢ 10%= Qxak&o] Uetwth S~ -3k PSC beam
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C boxi#F 1704, B 73+ 174l tiste] 718 eA] oS3 AM] Ab=

¥ CBR19 4% it 2xk&o] 246%, CBR29 4% i xb&o] it 34.4%9]
ARE AAvh AF30 wgFe] A5 CBRIEZE S 49 58%, CBR2 ¢ 57%& Q&
oh mhEae] 4% CBR1IE®O 4% 31%, CBR2 9 4% 371%% A& 0]

UEbs o) Ak e A= CBRIE 2] 37%, CBR2 ©] 52%°] Sat&o] Attt
AL gbell RCeERl g 274l wiete]l Z1E Al o FEAbH] AbEA
CBR19] @x+& 116%, CBR29] - QA& 76%° A3s AUtk A5 -3k
Steel Boxal & 1704 B3 27020l thsto] 718G A o SgAtn] A& 23 CBR19
Wit 2aE 9%, CBR29 49 Bt 248 88 %o Z¥4E LAvh. Fx2nl ke
3¢ CBR1EZ® e 4% -21%, CBR2 ¢ 4% -05%= ea-&o] yetutth &4 Hd
o] 4% CBRIZ®O 7 1%, CBR2 ¢ 4% - 13%=2 2xt&o] Uewon, &
Hde 4% CBRIEZ 4% 5%, CBR2 ¢ 4% -13%=2 &0 vyttt 10~
ot g gkel RCebl & 1704, PSC Beam w & 1714, HE 3 2740l tjsto]
1A ASEA] A=A 3 CBR1S Ht ab& 22.7%, CBR29] 4% B 2ab&
188%° A¥3E Ayt $F5u ug CBRIEZ S A 71%, CBR2EZ ] 45 18%,
o] @Abgo] MAsH T e g CBR1EZ 4 1.7%, CBR2 ¢ 4% 16%=%
2 €4E2& CBRI, CBR2 24 Z}7} 8%° Q&

= H3lew, edHEE CBRI 2929 4-¢ -10% CBR2 2@ 4% 33% o A&

|

(2) == ¥2E 71894 TEST BED 23 4

(7}h) PSC BEAM o %

[E 3-33] PSC BEAM w&°| CBR1 22| TEST BED &1t

ZAH] OlHIErE & SUHEJINE] &
= &@9% SRl E () [ S9(A0l(m) |S(S=(m) [ &

T = |SMlly=olosigl o=zt | enie | d=at| oxre |a=atexe|u=at | oxe

(S2) | o1 () | (212) | (%) |(22)] (%) |(2R)] (%) |(22) | (%)
a3 | 7.31 (11.47] 58 | 11.5683|59.10 | 12.57 | 73.41 |14.50| 100 | 14.80 [104.13

02w | 37.49 |48.74] 31 |58.16 | 56.32 | 69.15 | 85.87 | 73.12|96.54 | 74.62 |100.56

ot | 8.41 |11.47) 37 | 11.53138.30|12.57|50.74 |14.50|73.89| 14.80 | 77.45

QW | 22.47 (22.99| 16 |32.63|45.17 | 36.63 | 62.95 |41.03|82.52 | 41.87 | 86.26
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PSC BEAM % CBR I B2¥e 2282 HA 1.7%N4 58% © #x& e
o, o] AACES 718 FA] dERde] Hxel shekgh -15%-30%, 3hat
+20%7+50% ¢k vl A9 B A4 AAEE RHEe AACES] HxA o AR
o} oFzb 33 shAnk, wkbE, wEbEA de H 3830%00 A 7347% #S, FAE}
AL HAA 7389%°M  100.04% #HE, E=RgFAT mde Hi 77.45%° A
104.13% %<l ERSR=3

M
=]
ll

[H 3-34] PSC BEAM m2F°| CBR2 2| TEST BED Z 1t
= SAH| GiHIEtE S SEXNEIIXE | &2
C

2 | 4F2d | dIeE(m) | SA0I(m) | SSH(m) )
2 | BAMI[ T _ _ B _ S 5 _
T (m;)' USRS S| XS | 0S| X2 |01S2| 2T 2| 0 =2 | 2% 8
CUT (R (%) | (AR) | (%) | (AR) | (%) |(ARA)| (%) | (AR)| (%)

=31 | 7.31 |11.41(57.45/ 11.53 | 59.10 | 12.57 | 73.41 | 14.50| 100 | 14.80 [104.13

Ot | 37.49 |51.05|37.22| 58.16 | 56.32 | 69.15 | 85.87 | 73.12|96.54 | 74.62 [100.56

ohE W) 8.41 112.70(52.31| 11.53 | 38.30 | 12.57 | 50.74 | 14.50|73.89 | 14.80 | 77.45

Qe | 22.47 |26.13|16.28| 32.63 | 45.17 | 36.63 | 62.95 | 41.03 |82.52 | 41.87 | 86.26

PSC BEAM i3 CBR II 222 2382 HA 6%0lA 57% 9 X5 vebyH,
o] AACE®S 718wA FAu] dZmde] =gel adhgt -15%-30%, A3zt
+20%7+50%9F Bladh A9 2 Afol A A BHlE AACEY HxA o A
o} oFzb 33 shAu, wbE, G e mde Ha 3830%00 A 7347% #E, FAH

d

F Rde HA 7745%01A

rot

H

%

AR HA 73.89% A4 100.04% #H=, ==
104.13% k9] #X 5 H At

(t}) PSC BOX L&

[E 3-35] PSC BOX w&Fo| CBR1 22| TEST BED Z 1t

2 TAH] OlHIEFES EXEIINE| E2YIBE
| AEed | afeim(m) [ S20I(m) | SHRABE (M) | S S = ()
2 |ZAIL T § _ _ _ S . _
TE e nmzens asn|exs | usa|ens ussens|uan|ons
T HR)] (%) | (AR) | (%) [ (HB) | (%) [(AR)| (%) | ()| (%)
o] A nl 250.07 29945 19% | 34522 385% | 401.67 |60.62%[272.19|8.85%|277.56{10.99%
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PSC BOX % CBR I 29 948S 19% 2 et o] AACES 7] dwHA

TAbE] el Zmele] ol shakgh -15%-30%, ek +20%67+50069 MM A B

Aol A A sk B2 AACES] H33A9] Aoz AAsint & 4 Ut

[E 3-36] PSC BOX w22l CBR2 2 C| TEST BED Z ut
= 2| EEEE SXEE| cegoug
d | smed | celeim(m) [ S91200(m) | SR (m) | Ehlod X ()
R T e i s Doty Dot Dgiegi B gty B B
TE e nmzexs usn|exs | usa|ens|usaens|uan|ons
S | 6) [ (@B)] (0) |(@B)] (8 |(@B)] (%) |(@B)] (%)
g0l 250.07 299.19 19% 345.22 385% | 401.67 |60.62%|272.19/8.85%|277.56(10.99%

PSC BOX % CBR II Rd& o488 19% & UEwth o= AACES 7184

R
Al AR SRS EHxQl skl -15%7-30%, AsHat +20%+50% <t vl u ek 7
woATel A AASE Rde AACEY BEA 9 Antow A4t B4

(t}h) STEEK BOX L&

[H 3-37] STEEL BOX W &S| CBR1 22| TEST BED 2t

=2 ZAYI OlHIEtEr A EXNTIINE] =2
& AFDE | cOIF(m) | S20|(m) | HAHAE(M) | €

)

F |3AH _ _ B} _ - _ _ _ _
™ (04;__4)' HSHUAS| GS | LXUE US| LXUE 0S| LXUE| 0l St | LRE
B (AA)| (%) | (AR) | (%) |(A&)| (%) |[(H&)| (%) |(H&)]| (%)

MG 17.29 |15.01| -13 | 22.72 | 31.31 | 28.74 | 66.18 | 39.47 |128.16| 3

d&20 | 31.27 |24.69| -21 | 22.06 |-29.46| 43.68 | 39.67 |59.97 |91.77| 5

of=~H % 79 STEEL BOX & CBR I 29 2348 FH4 -21%0A
-13% °f R XS UEE, ol AACES] 7S dA S| SR 53 o ehat

-16%7-30%, 743k +20% +50% 2 Hlae F¢ Z Aol A A A st

o BEA e AnE FHGh ww, o)

s
b
e
flo
>
>
@)
3

o
gEd 2de FHA 39.67%0A4 66.18%
A 9L77%N A 128.16% #e
85.89%°l A 121.17% kel #xX&5 HAlth

KeN
T

It
R
o,
N
N
B
jalal)

L
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[E o dl o
a —_ = —

W&ol CBR2

| TEST BED 21t

OlEIEIE S

= PINES

=]
=

BESEEIG)

SRS () | SA20I(m
CEENI=P NN EEN

(A3) | (%) | ()

—

SAE |
(ot)

QI=
(%) |(A

ol=sgexts
2)| (%)

19.35 22.72 1 31.31 | 28.74

66.18

39.47

128.16

31.27 22.06 |-29.46| 43.38

39.67

59.97 |91.77

STEEL BOX % CBR I 2¥2 2282
B ol AACE®] 71 Z Al FAMH]
gk +20%7+50%¢} Hlagk A4 Aol Al AAS
Adg FHSh 9, el md2 HA
e He EF

3l

A=k

.

P
T

)

A 91.77%0°l A 128.16%

BEXE Hlt

(2}) IPC Girderxl %

-19%0ll A -0.5% 2
ahgkgk -15%-30%,

292 AACES  H3xA W
67%°l1 4 66.18%

[e)
7LE’

=Ry =
—XiX=

U
A}t

his

% 249 744

A 85.89% A 121.17%

[Z 3-39] IPC Girder w22 CBR1 @O TEST BED Z 1t

2 ZAHI OlHIEFE A ENEIINE | c2d2H

& AEDE | A (M) | S2A0I(m) | AR (M) | S HE(m)

2 |Z2AHI[C 2 . - . . h - .
™ (04;,; HSHLAIE| M5t | LXIE | tSat | LAE (IS LAE| St | A2
T ()] (%) |(2R) | (%) | (AR) | (%) [(A/)]| (%) (V)| (%)

=1 [10.93|14.58| 38 |16.86| 56 |25.44| 135 |20.36| 88 |21.26| 97
HX @ |20.06(23.45| 18 |28.77| 45 |32.21| 62 |39.48| 99 |41.21| 108
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SANUVEL Mo g@) | @18 | 2AHI(") | oxs
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(I 3-43] AIEIDIEFEZI]0 0K 28 518 JHEZAMH| AN DOl HAE WS =D
gF JHetD
MAEH | cIErEAEA gy | AEDIE HESA
= - DAHI() | QX8 SAHHI(]) | X8
Gs2 maKT ) )
) 6 505 504 88 3,00%,1661,1 6;.65 7,203,209,43 105/.31
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TEA AR NG -
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22t 515K 941.405.96 | -69.17 | 2.728.860.89 | -10.64
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Yo oA i} i}
e R 593,2745,32 505/.71 1,103,8678,29 107/.60
Or=m A=) 5 6 6
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= GAVE AP wel FAE] AHE A3 o] dAS AT B ¢
[E 3-48] 22 A HEHZAH| AAE AAH 2 SHHY HAEHE 2
TE 71 g A A A A GA 7| &4 A A
e Bx oxbg WYk |  -25% “+25% -15% ~+15% ~59% ~+5%
P A2Y X 04E
oy -15% ~+15% -10% ~+10% ~59% ~+5%
=
EN A 34 34 34
e JiF oAE 8.69% 5.67% 2.94%
B J;r oakg WY ~11.19% ~ -8.82% | -7.44% ~ -3.48% +1.2% ~ +4.6%
=
o 31O
;sz_} 2.48% 2.01% 1.70%
* Association of Cost Engineers(UK)I3el| A A Al3l= GAE Q214 9
A& HHE 718G A= -11.1%-8.82%, A A A GA = —7.44% -3.48%, 7| A
Wl +1207+46%01Th @A o Ag Wl ¥ AT WA BE o3& W

718 A +15%, AGAA DA £10%, 7| EAAGA +5%E F5e

24 oA E 2%HE

20.00%
15.00%
10.00%
ol 5.00% /
= 0.00% /___,...--"‘
0'I -5.00% %
-10.00%
-15.00%
-20.00%
HE H=HA A 7| 2HA A
A= AHE) -8.82% -6.09% 1.20%
—E=pubE (FE) 6.14% -3.48% 4.60%
cAHIFIEEE) -11.10% -7.44% 3.01%

<O8 391> HAHE X8 (S Atel 3A)

13) AACE International Recommended Practice No.18R-97, 2005
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AtElEe] oA g FA gk mu s o diHer A7) fid Aes mov. 7}
Atele] @elEA 3 FAbE B A A 1,96285199/m®, B 2,013,995¢/m?, CA
el 2,1142019/m* o2 A28 DBE Tdshs At dewH @ abe] g
1 1,857,3509/m*(2008'd 715 HAGHET wrh E, HAEHE i Abd 339 e
HAT FAHZE DB Aol 49 10%el 235 = A & 5 vk ool we, %49
TEE Vg eapgo] vloly AR A3 Aew Ht

ABGAGA ] FxTA 9] A 7189 o] AAAART Srketar QAF&o] A
et AR Am Al el A AusAl ksl Akl 25l Frkshed], ol A
ZEAR AR A AL G AR oA wiiolth A Al e - A8k el SRC
TE7F AREE FARRLE frARAbE e Al A, Aot Bl SRCTE7F ARSE AL
7h el whel dEFEAbnh SokskAl Sk Z12AASA ] ZxReA] A A
= A AAGA A Aol ws) Srbek eaE WMol -052% +6.95% = %

7b A o7 Fhgh

[e3
E

L

Furh Bl eA&E FeE 4TS wath o= Ay dAAR £ES 99
HARAZRE /5900 2ov4e 2AY 0 Q8 WAe] Tt Aol oE ny
& B4 ggty] Wielth i, wiztololsl AElmAelA A% @i e ofolgle] A

BEs gl EmE AL ) AgEE 99ow % gk ndEabe] 49 e n
ololslo] EAlal7] WEol 100% A= igrololsle Adae 2

B 4ol wiztololdlg Frladw Aele tebgol Ad 94&S paAY &

=
-

ut

M 54 44 gl Bgshl uehhisd, ot A%9FA B FEe v W
F7b gm mRAEhG gE 54S AUy Motk A% A ARTEY 44

Aste]l F FA] oiu] X & WHE -549%+3T7%E EFE -3.88%+2.06%, vhit
-3.85% +0.44% Rt} Fi A e w =2 Holn webA dFolEAbe] A¢ XA mhit

FAb wjs) ZRAE S0 % AR/ 24 Aol o BLF AoT RTH
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[E 3-49] SSEAF R BAHH &A™ AIAE HAEHE Z0: 358 210 &l
T 71 g4 AYHAATA 71 EDAGA

Hi o3& 10.37% 9.22% 4.22%

x| AR 15.55% 12.71% 3.91%
o WY | -21.37%+9.09% ~7.83%+15.54% -0.52%"+6.95%

Hd QA& 5.34% 7.89% 8.46%

gk | eabE HA 6.09% 3.40% 1.46%
QA& WY -1031%+1.87% -11.53%™-4.79% -9.96%~-7.05%

B QA& 12.50% 7.94% 2.23%

A%9 | A& HA 8.32% 0.96% 1.70%
oa& W9l -21.88%-6.03% -10.35%~-6.18% -0.08%~+8.8%

AR = V1A ARAAGAL BF AT tI veEA g E7] b

Fo| AHFAH] AA Ao wEt 2 9xpfo] AAPT At V| EAAGA A=

w
[0¢]
W
w
<2
(@)}
N
<
O
X
o
£
o
s
)
i)
=
=
o
o
1L
N
¢
N
o
(o)
ol
k1
ol\
>
o
ol
ls
2
o
s i
of
of
N
o

M e w oF 275% Zrbelt Aotk EW oAe WAL 74 wAME Tz
o A% 1555%, 12.71%, 391%, WFHEALe]l 7% 6.09%, 3.40%, 1.46%, %9]EAte]
745 8.32%, 0.96%, 1.7%= WA= 7Faso
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4. o} E TEST BED

7}, TEST BED 718

ol

Folste AGgAH A Azde HAEWSE S8 /1 IuA, AAARA

LS|
=

FAE 2 Abdlel AAZtel Wm - B AEe FAsgon, ARRE(AFF

Ah, AFe] BE(EE5EAE ZIASA, A71EAE $AEA, 2EEAh, AR A, 1

)

J<HAl ZF 107, 107, 378 S "HAEWE Ald2 AAsIe, A|2dS S8 AdE F

Hl, SEAHIE ol - 245k A es sl

o AA | A | aEmd | AR | §4% | A | AE | FAW | L | FAY | 234
: WE [ m) | m) | (%) %) | =% % > °r | ()

1 ‘05.06 | 37426 | 4265 | 17.38 116 2 5712 327 9 282 | 34,077

2 ‘05.06 | 84759 | 5876 | 15.92 170 1 12715 | 814 13 722 | 63,006

3 ‘05.06 | 94038 | 6983 | 17.05 177 1 12715 | 798 14 694 | 78,025

4 ‘08.02 | 71624 | 7198 | 20.57 142 3 6713 592 25 475 | 82,175

5 ‘08.02 | 79903 | 16186 | 3151 105 2 377 646 29 471 | 93,410

6 ‘08.02 | 38672 | 3024 | 22.74 189 2 9715 305 8 235 | 44,782

7 ‘08.07 | 19588 | 2774 | 22.01 101 1 577 153 11 133 | 25,738

8 ‘08.07 | 75840 | 6094 | 21.68 191 2 13717 | 602 13 509 | 87,211

9 ‘08.07 | 50285 | 4457 | 2151 163 2 10717 | 430 12 382 | 54,653

10 ‘08.07 | 33202 | 2456 | 18.79 171 2 10717 | 305 7 275 | 35978

v, TEST BED 23}

Woh WaLg A3E Be wol AlAe
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[E 3-52] S3O0tIE HE

O0H

o

6.15%, 5.11%, 4.11% =4 A

web Azwle] & A AR He At

AtHl SHEATAE 28 SHAHE HAEHE 20
= = et HI = A A S EH A
ACEx 2@XtE H< —25% ~+25% —-15% ~+15% 5% ~+5%
AACEx @XtE 9 -20% ~+30% -15% ~+20% -10% ~+15%
s8> 104 104 3
B 2= 6.15% 5.11% 4.11%
B Qs H=E8I 4.39% 4.38% 5.80%
21t
Max 13.74% 10.8%% 5.49%
Min 1.47% —0.86% —6.09%

kok

[e]

fo
i

NGeA, AGAARA, AADA 7 107, 107, 379] Ape

* Association of Cost Engineers(UK)

Americal Association of Cost Esgineers(US)

4

z Asel oAtg
719 GA +1.47% T +13.74%, AGAAGA -0.86% T +10.89%, HAGA -6.09%

T +549%°|th. o= ACEYW AACE7} 48kl Sl= &4 9AE A o5 o4

&9 WIS Wolbd e Y@ 2

s @
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A 4% ATFNEERE SAE 2 FHFol 9 Vo=
M1 AFUSTE S8
A AT HRE AUE GASY e, dxdE Fo AFNE AE QoF
st b Zrh
o Xt F 43 A
S D AMH| AFE 2 ZZIAIAE I, WA framework & X
IXEE | AXZAIH EAMA HA L E=SH 22| AIAE 2=
AAHUMM, ME2H, &6 S HAHANZE AP L SAH 9820 24
(W, HE ZE), old, A, Z2STY S AMAESY ZAMHIRE 24
Al Z2Y major items &&
oriE =minor items =MH|=, %HI% s =4
HESSD|E HSFBAH S22
D|EF (HES2D|8F JHEFZ2AH] GISAIAE 2 DB 2=
L CC 24 L EIeE MAl
B E=E U AAE HZS
=PC Box1l &, Steel Platenl® S UAAEEZ S0 (HXEIIQA BHH)
AXNEE | =AIEE2YE HESR (km, W/ S) SIF L parameter =4
=CBR JIEF JHEFZAHH] OIS 22 i
2|8 CBR HEZAMH| OIS AlAE 2 DB =
AAX DB XHMICH cost data prototype HIAl
ATPAE | sHESSD|E D=2 AMH| DB & CBR DB &=
SEAE/ZAH ME KA BE oY
22 AH] OI= AAE OIHHIOIA E&
sxiE o -J_Hé.tg—}\}tll = AAE %‘ %Arlj_l M= HEANAEY S8 = AE=
ol= HAEIDAE oyl g 3=
OS2 AH] AFE AIAE! TEST BED
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A6 ATFATHAAM A HefHRgr|eF R

1. "5 DOTE A A4 Al ~E)

oATe AFA AFel 7] Wikl sieasrled e AT 28 9=
NEe AR FREJY. FA] dF A5 2435k da w- Vsl ot
%24 o] o]Fo]zl W= uE = (Department of Transportation)e] A5 & HFTH o=

© 2 Parsons Brinckerhoff Americas”7} 7133k $17]9H(Web-based) 3AMH] o5 2 ¥

=

Texas SOFTWARE USERS MANUAL

Department FOR
‘of Transpartation
SOFTWARE USERS MANUAL
FOR
PCET
(Preliminary Construction Estimate Tool)
Proacosts
(Projected Total Cost Estimate Application)

e®Compute New ProtoCost Estimate for a Project
®Review Existing ProtoCost Estimate
®Generate ProtoCost Estimate Report for a Corridor

© 2008 Parsons Brnckedhof! Americas, Inc

®Generate District ProtoCost Estimate Report

e®Application Tools

<& 6-1> TxDOT ProtoCost =L #*4
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Enter Project Information

Project CSJ:

Project Length
(Miles)

Description:
Limit From:
Limit To:
District:
County:

Caorridor:

Classifications
Size:

Location:
Roadway:

Type:

<8 6-2> TxDOT ProtoCost2l Control Section Job &€& 3}
Control Section Job& 7F& 7]
ak7] Aol o] Aug Jste] CSJ Number Holshes

7} o] FARA Al 2ES FAEA

712 QA el v &

FREER, AYTFE, X, B2, FATE 5ol

Xéi

ProtoCost Main Menu

027107249

2.271

Total reconstructi
West of SH &

East of Eldridge

HOUSTON
HARRIS

IH-10

Mega (=, illi

Urban

Interstate

Reconstruction

+ CSle 7H 7259 AAEEE Yot 2z MgAEs
7|5t 7] FHof o] "R E YU=sto] CS) NumberS Ro{siL =
spojof st

< 0] Z[2E 0= SAH|Y BEE 0
ofet =S Eeeia Ik

Pt L0Y (District)

A% (County)

Q422 (Corridon)

MR (Mega/Extra Large/Large/Medium/Small)

9| X](Metro/Urban/Rural)

« T 218 (Interstate/US&FH/FM)

S A& (New Location/Reconstruction)

T AE Z12ANY

Add New Project

& Egsa ok

Preliminary Construction Estimate Tool - Estimate Detail

I Tonas Oupacimest of Tramopactation

g 2=

+ 5 177j2| BECR0 )3 Al 0T U

Project Name/CSJ: 0027-12-097

Date: [10/29/2007 | Praparad By:

+ 7t 3 AR E AMEE F1170| I2E X 8072

3 HFEE

COST PER MILE PLUS ADD-ONS

For Projects with Letting Dates Beyond Thre

ITEM DESCRIPTION

ROADWAY

RECONSTRUCTION

UNITS

PCET Main Manu

& Years

EST. QTY.

6-3> TxDOT ProtoCostol =& &5l

UNIT COS

+ Subgrade Widening (2)
Retaining Walls, Noise Walls and Bridges (10)

Prep. ROW and Remove Concrete, Asphalt,
Base and Curb (10)

Pump Stations (12)
Traffic Barriers and Guide Fences (2)
Signing, Lighting and Pavement Marking (4)

Traffic Signal and Computerized Traffic
Management (24)

Storm Drains and Ponds (6)

Miscellaneous Items (5)

Landscaping (2)
Traffic Control Plans (6)

[m;

—
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UNIT COST ADDITIONAL ITEMS

: | s712Ho= ZEE B Qo A4S} 2, Tl BF Y
(Add additional line items to esitima chbs 2 EQEsle 252 = 4 Uk
+ 0= AtHo| E4-4of ma} Z7jotofof shs 232 UCREH A
Enter Description: | 131—% :F R‘!EE sLH:}_

Enter Units: 7

Enter Est. Qty.:
Enter Unit Cost:

Amount:

l Cancel ] [ Add Next | [ Daone ]

[E 6-1] ProtoCostll EZ&E X JA 2 20| Z A

estimated

DESCRIPTION cost / mile
(Calc) |(Use)

2-Lane Rural Section w/8' Shoulders (Flexible Structure) 391 | 3.95
2-Lane Curb and Gutter Frontage Road Section (One Direction) 451 | 455
Existing 2-Lane Rural Section w/10" Shoulder Widening and Overdlay (No New ROW)| 2.21 | 2.25
3-Lane Rural Section without Shoulders (Flexible Structure) 425 | 4.25
3-Lane Curb and Gutter Frontage Road Section (One Direction) 6.22 | 6.25
4-Lane Undivided Rural Section w/10’ Concrete Shoulders 742 | 745
4-Lane Undivided Rural Section w/10’ Asphalt Shoulders 741 | 745
4-Lane Divided Rural Section w/10" Concrete Shoulders (16" Flush Median)| 851 | 855
4-Lane Divided Rural Section w/10’ Asphalt Shoulders (16" Flush Median)| 850 | 8.50
4-Lane Divided Curb and Gutter Section (16" Flush Median) 8.98 | 9.00
6-Lane Divided Rural Section w/10" Concrete Shoulders (16" Flush Median)| 12.47 |12.50
6-Lane Divided Curb and Gutter Section (13’ Raised Median) 11.75 |11.75
8-Lane Divided Rural Section w/10" Concrete Shoulders (16" Flush Median)| 14.46 |14.50
8-Lane Divided Curb and Gutter Section (13’ Raised Median) 17.08 |17.10
10-Lane Freeway Mainlane Section (No Frontage Roads) 19.79 |19.80
10-Lane Freeway Mainlane Section with One Lane HOV (No Frontage Roads)| 21.60 |21.60
10-Lane Freeway Mainlane Section with Two Lane HOV (No Frontage Roads)| 22.71 |22.75
12-Lane Freeway Mainlane Section (No Frontage Roads) 21.67 [21.70
12-Lane Freeway Mainlane Section with Two Lane HOV (No Frontage Roads)| 24.55 |24.55
14-Lane Freeway Mainlane Section (No Frontage Roads) 24.77 |24.80
Single 12’-Lane w/10’" Shoulder Widening Section for Concrete Pavement| 1.79 |1.080
&-Marknes 4 HOV Lanes 6 Shouldars and 2 to 3 Land Frontage Roads and Auxdiary Lanes| 41.52 |43.70

Interchange 30000 -

345.00
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Cost Element

Construction

ROW

Utilities

Pralim Engineering {Schematic)
Environmental Documentation
Detailed Design

Design Support
Environmental Mitigation
Drainage Mitigation

Historic Preservations
Aesthetic Treatments

ITS ==

Pulbic Involvement

TxDOT Construction Mgmt
PM =" (Consultant)

BM = (TxDOT)

TxDOT Indirect Cost

TOTAL

Basic

Estimate
(Current Dollars)
(Millions)

$50. 000

$11

36

30

$1

$2

30

30

0.

$1

S0.

30

F0.

$1

53,

$1

35,

B85,

2000

3500

2500

(alalela]

(alajels]

3000

FH00

5000

1000

2000

5000

1500

7500

(slefels]

(alalela]

6035

6535

Basic

S57.

s12

56

$0

$1.

52

50

50

30

51

$0

50

$0.

52

33

51

$6

596

Estimate
(YOE" Dollars)
(Millions)

5003

6822

7948

2500

Q000

alelele]

3000

BE625

5750

2650

2300

5750

1725

o125

0000

-1500

3259

5958

Contingency
Amount
(YOE™ Dollars)
(Millions)

$27 1564
54 0583
521743
$0.1500
S0 3000
S0 4000
S0 0600
S0 4170
202780
S0 6116
sS0.1112
S0 2780
50.0834
S0 9730
S0.5000
50 5560
525745

$40.8819

<OE 6-5> EIALA DOT SAHHl 22| AIAES] 21kt
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Projected
Total Cost
(YOE™ Dollars)

$84 6567

$16 7405

589692

S0 4000

51.3000

$2.4000

S0.3600

S1.2795

S0.8530

51.8766

50.3412

$0.8530

S0.2559

52 9856

$3.6000

51.7060

$9.0004

B137.5777



unit cost)ell

E_;Hgoﬂ

o)
AR

[ Eile Edit ¥Yiew Database TITakeoff Pricing Reports Interface Window Help _[&| x|

D] =)= & #| S| olekEa] e ls| alx] s x|

Group Phase Description Takeoff Quantity Labor Price A';:';z:“ M::?c:“' "A‘:z:":" =
2220.55 | Backfill - Walls J
Backfill Walls 533.333 cuyd 12.25 /hour 3,267 3.00 1,680
2511.00 |Paving Asphalt - = "
Asphalt Paving Lab./Equip Only 1753.809 AENTE Tl iR T o
E Asphalt Material 97,438 ¢ [0 3000.00 CONCRETE - 3,172
Crusher Run Base 202 315 o 3000.01 Division 3 Subcontractors 1780
2527 .00 |Paving Concrete Curb 1001 Forms - File Caps
3111.00 Forms - Footings [
Curb & Gutter Conc 3000 psi 722222 © 10 Footing Forms 57 537
Curb & Gutter Forms Steel Type 15,600.000 Ir 20 “Wood Stakes At Forms 15 B00
Strip/Oil Forms-Curb & Gutter 15,600.000 It 30 Steel Stakes At Farms 156
2831.00 |[Fence - Chain Link g
Fence ChainLink Camplete 43,000.000 Ir ©1 71400 Foms - Wallo 41,520
2842.00 |Barrier - Pipe Bollards 14 3116.00 Forms - Blockouts LI
Pipe Bollard Steel Pipe 6" 12.000 200
3000.00 CONCRETE
3111.00 |Forms - Footings - (e
Keyway In Footing Em 600.000 Inft 20.00 fhour 240 0.75 464
Keyway In Footing % 75.000 Inft 20.00 ‘hour 30 075 58
3127.00 |[Forms - Edgeform Slabs
EdgeForm 2x6 Random Length 16.600 Inft 20.00 /hour 33 0.40 7
3130.01|Forms - Edgeform at Walks -/
<[> T\ Phase/tem £ Takeoff Order A Azsembly A Bid em/Group A Location/Phase I | »
For Help. press F1 [ [ [ I 7
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s Deryslen Clmem A Vg
Candting, Gtes i, Bakn Giacs Pasing, BUBding Cocs & ShEl 100 T Bulang Fiout

= | ]

o Ho Ay EY o} B2 A il A E3s) 0] == el AL A
— — — e oy L
e 288 Agxyol AEIZIA mjd AFst Y 1E5E2 HAAFTAY
ok ?'sl-E_oﬂ q]s 7;“0]: /J;Gr)r]_ ﬂo] %o] 01]—3— 047\ 010 =9 q]_&o )y 2
= = J_‘ °F 2 9%Y7F © E S Ko . T8 o+w %38 ©
ZOﬂ 5 T2 H A= o( ) X2 AEeE ]-/‘83 ]o:]( S )9] 0‘]
=S 2k o}
S et 3=, EFAE d9](UNIT), 22 AE7 3 %S (DIST A,
/‘z‘sgt‘s A 141159,] 2= Z}o] =gk 1:]-_?41:1— y= [ }73 = LTL]_ ]oﬂ EH‘ 1] ] ]é‘
T T T 3 o
J—v—i"l% y 1 H o, 1. [¢] 01_7 1, O O/\H J’E EEE-
=
R LY .
State of California - Department of Transportation
CONTRACT ITEM COST DATA
ITEM MNO. OF AVE PRICE TOTAL
CODE ITEM DESCRIPTION DNsST PRC QUANTITY FPER UMIT AMOUNT
unit Sub Total M3 3 131.00 $513.74 $67,300.00
tem Code 510000 Total Mo. of Proj. 3 Total Armount S$67.200.00
510050 STRUCTURAL COMNCRETE M3 4 2 2632.00 B355.92 $93.610.00
h3 T b 204 .00 90800 5185 23200
"3 11 1 1.625.00 50000 $975.000.00
Unit Sub Total M3 4 2.092.00 $599.35 $1,253,842.00
tem Code 510050 Total Mo. of Proj. 4 Total Armount $1.253,842.00
510051 STRUCTURAL CONCRETE, BRIDGE FOOTING S 1 =] 290.00 $705.59 $204.620.00
K3 2 4 159.50 $1.020.33 5162 .742.50
M3 4 = 11,398.00 BS12.27 $9.269,640.00
K3 (=3 2 206.00 415 532 555 600.00
M3 T 3 3.187.00 B402Z.26 $1.282,320.00
3 a8 “ 5.060.00 $175.00 $885,500.00
M3 10 1 T20.00 SE500.D0 5432 000.00
] 11 =3 3.428.00 $327.02 $1.121,050.00
Unit Sub Total M3 27 24 .448.50 $549.87 $13,443 472.50
tem Code 510051 Total Mo. of Proj. 27 Total Armount $13,443,472.50
510053 STRUCTURAL CONCRETE. BRIDGE M3 1 =] 1. 769.00 $1,022.62 $1,809,009.00
M3 2 = 2,901.50 FSDT1.2T $2.818,135.00
3 3 “ 3.00 $2,000.00 6 00000
K3 4 =3 19.241.00 BEOT T2 $13.425,078.00
M3 (=3 3 2,115.00 FS92.82 $1.890,.560.00
3 o T 12,157.00 TSSO $9,179,080.00
K3 8 2 52 48540 446 34 $23.426 . 570.00
M3 10 =3 4,586.00 BTIT.2 $3.350.840.00
h3 11 (=3 36.489.00 S5T32 48 $20,925,690.00
Unit Sukb Total M3 40 131,746.90 $583.40 $76.860,962.00
tem Code 510053 Total Mo. of Proj. 40 Total Amount S$76,860,962.00
21 A 2k HAAX HOoIH(REZ 2 |
<8 6-9> CALTRANS gt HUAE [IOIE A8 Z24dLE
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- BgRrd AF == Milestone A3 A

rr

Akl g3pe] et ]
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- 23 7] 2 (executive summary)ES 53 Cover letter
- ML E AT AAME A S

- Assumption®} Qualification

- AR V2o ZA AH|2dE TAY EE

- Allowance®} Alternate®] 72

- schedule)

- b EE B

- B Baet ok giE

- 145 -



EoA FARAAE S 91gk 2l @) xfol o}

COST MODEL:

Program
=k

Historical Cost

Civil

Structure
Exterior Wall
Interiors
Mechanical
Electrical
Constructability
, Logistics &
Schedule

Program
Information

B Evaluation at each phase in design
H Move forward only when budget is in check
H Continuous refinement along the way

B Minimize revisions to desired program

Adjusted Estimate =
Project Budget

- Value Design

-System Studies
-Structure
-Wall
-MEP

- Project Alternates

<JE 6-10> Cost Estimating Process

He AEE ¢ B2 Ad Sk A d 3
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Schematic
Design (SD)
Estimate

Design
Development
(DD) Estimate

Construction
Document (CD)
Estimate

g 7 SAEE AT AEFEoJoF s AlF(Product) &2
= E&) A4yE 4 vk Concept ©A91A4 Construction Document @A 2 o]



[E 6-2] Turner's Product

Concept SD DD

CD

* Estimate Summary * Estimate Summary * Estimate Summary

«A's & C's  Estimate Detall » Estimate Detall y
*A's & C's * A's & C's y
* GSF Table * GSF Table ¢

» Variance Report
* Value Design Log
* Document List

Estimate Summary
Estimate Detail
A's & C's

GSF Table
Variance Report
Value Design Log
Document List
Project Schedule
Logistics Plan

2) AFE A A @A

i3
J{m
2,

of %A olelslol B WFAE AF 27 AFelae] AA
A% BT e AtaEoel o F2d Algte] Ht}

B4 ) Ade AHe AA4A4e 98 AgHe
oJAe] FH BAL Wege Bad wa) olA7H Aol

N AAFI At AT %F/]) Aske] TRAEE ek F AYsn Tz

el =o] & g A== A Aol FE A WA dATE Hojof vk 3k

- 22 a8 AF A (Program Questionnaire)
- &z A(Site Investigation)

- A% 7) @ (Building Area Summary)

- 7}x1 &2 (Value Management)
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- EZZ}(Table of Contents)
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H] 8-H] 3 (F-A 8 2 2 A E ) (Cost Comparison)
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