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Estimating Construction Costs

* Approaches to estimating
* Conceptual / Detailed estimating
* RS Means data and examples

* Estimates
— Necessary to guide decisions, budgets
— Hard to do well
— Are performed by several actors
* Owners
* Designers
* Contractors

e Subcontractors



Bid Estimate

Total Project Cost

Construction Cost

Overhead

Accounting/Admin fees,
Advertising, Insurance,
Interest, Legal fees, Rent,
Repairs, Taxes, Telephone

bills, Travels, etc.

Material Cost

Labor Cost

Expenses

Construction-related expenses:
Equipment, Maintenance, Electricity,
Transportation, Waste control, Consulting,

5-6% of construction cost R&D cost, Testing, Inventory, etc.

Profit

Maximum 15% of Sum(Labor cost, Expenses, Overhead)



Context: Project Timeline

Need (desire) Detailed Estimating

‘ o . Assemblies
Feasibility Analysis = per WBS component cost, +/- 10%

’ _ e.qg., foundation (excavation, formwork,
Design

.................................... oo o (et
o
L Procurement < Quantity Take-Off

L / = per unit cost, +/- <5%
Construction

ROM (Rough-Order of Magnitude)
= cost per unit of capacity, +/- 20% Turnover
e.qg., # of beds in a hospital, (Handover)

#0f rooms in a hotel Square Foot/Cubic Foot
= cost per sq/cf of building type, +/-15% Operations &

Maintenance

Conceptual Estimating Disposal
(Reuse)



Design

Program-
ming

Schematic

e

ROM

Use costs to
iterate design

concepts SF/CF

Design development

70% complete

100% complete

Construction documents

/ |

Assemblies Unit Pricing

Predict final costs



Cost Estimating

* Preparation Time X Accuracy

{

Preliminary or Project Comparison Estimate

Square Foot and Cublc Foot Estimate

| %\ Assembly and System Estimate

Ralative Accuracy

Time Spent Preparing Estimate



Conceptual Estimating

* Guide decisions regarding: location, scope, feasibility.
* Very little project information is available

* Size ot the project is generally known, although it may
be described in terms of capacity (e.g.: number of beds,
megawatts)

* Short preparation time

* Estimates prepared for many different program options



Detailed Estimating

* Based on a (near) complete set of documents
* Owner team prepares an estimate to negotiate
* Contractors prepare an estimate to bid (or negotiate)

* Price given by contractors for different work packages
may be based on bids from pre-qualified subcontractors



Conceptual Estimating

* Consideration
— Building type
— Location
— Rough size
— Material type
— Time
* Compare to historical data (similar buildings)

— Apply modifiers as needed



Bid Estimate

* Resources for Estimate
— US.
* RS Means Building Construction Cost Data
* RS Means Assemblies Cost Data
* RS Means Square Foot Costs
— Australia

e Rawlinsons Construction Cost Guide



141 | S.F., C.F. and % of Total Costs

14.1 | S.F. & C.F. Costs w T T
5200 3100 Total: Mechanical & Flectrical SF % 385 7555 2.20% 3L10% 4.10% 520
° P 530] 0010 | LIBRARIES SE. 1640 9740 124 530
020 Total project costs CF 535 i 845
O S S 0500 Mastnry SE 437 575 1680 5.80% 950% 11.50%
1800 Equpment L 258 165 1208|2808 450K
2740 Plumbing 309 435 590 I60% | 490% 5 70%
2170 Heating, ventlating, air conditioning 6,60 1120 14.60 &% 1% 14.60%
%0 Electicd 7B [ W00 | 1260 KA T 12108
_L 2100 Toal: Mecharica & Electica b |z | ne | ows | oseo| osa|  em
5501 0010 | MEDICAL CLINICS Sk 7520 G115 117 550
| 0020 Total project costs CF 5.60 7.25 970
- ° 1800 Equipment F SF. 206 45 07 LE0% 5.20% TAGE
RS Means Building Data ) e dote Lo | s | sl oel
2710 Haating, ventitating, air condiboning 615 190 1165 6.70% 9% 1130%
. . 2500 lectical 640 90 | 1208 B10%|  10% 12.20%
3100 Tota: Wechancal & ERciica v | 20 | #x | % [ B | TR um
e Compiles info = e
3 St ks dvsion 11700
570] 0010 | MEDICAL OFFICES SE T T 106 fﬁ
e ° 0020 Total project costs CF 989 .20 5,85
e Good starting point e O O
a2 Plumbing 3% 610 830 5105|6808 8650
° e n e e r ? ] Heating, ventilatmg, air conditioning A7 7,08 g10 6.20% % 470%
° F d t ft b it W y s 2900 Electrcal 560 | 815 | 14 7608  9sx| i
Irm data o 3100 Tot Mechaneal & Electrca v | 5o % BN | 1850 2% 290
og ® 530
More Competitive
[ ]
Example:
600} 0010 | NURSING HOMES SE 68 89,95 110 600
. o020 Total proect costs e | se 7 950
Ll b ra ry = 6 ) 500 Sf 1806 Equipment S ] 304 1% Za0n| 300 &
20 Phanbig 640 85 | 1 ous| t070%| o
2170 Heating, ventilating, air condifianing £.35 885 1130 9.30% 11.40% 11.80%
RS Means = 97.30 S 200 lectrical 108 830 ns | oom| 13%
3100 Tokak: Mechanical & Electrical v 16,75 2345 34.35 26% 29.90% 30.50%
20
3000 Per bed or person, tofal cost Bed 29,400 36,200 48,200
i : $632,450 z
Estimated cost : , T o
0020 Total project costs CF 415 5,80 785
010 e work AN T E 7% [ 1 R T R
0510 Masonry 199 486 880 290 sE% 8708
1800 Taupment 7 in 357 L0k 15 [0
I y 25? Fo) that t pe of 2720 Plumbing 218 33 467 30| a5 5108
3, o 70 Heatg, vrtiag,  condiorig i CE BT EFY LT R T
290 Hectrical 1% sm | ow 7sok|  uss| ok
op g 300 Totk Mecharicd & Hectrica O VY T Y S v
building costs less than the
010 | OFFICES Nod Fie (51 10 sty S| 68 | ne | m [
. ° . o 0020 Total project costs CF 442 5,60 810
indicated price and 75% Eam I | s
7 Heating, ventitating, air conciioning i 180 685 1095 7.60% T40% 1%
costs more Figure 5.1

Sample square foot costs for various structures.
From A. 5. Means Assemblies Cost Data 2000. © R. S. Means Co., Inc., Kingston, MA, 781-422-5000. all riahts reserved



Location Indices

City Cost Indexes R13.3-010 | Building Systems
- ' rmm
',’,‘} BUILDING SYSTEMS - FCRSVRLE HEW YORK FOCHESTER SCHENECTADY
' [TWAT, WST.  TOTAL | WAL, WNST, nTlf iar—ﬁnr i i AT, W51 TOAL
12 | FOOND/SUBSTRUCTURES B0 1540 1537 | 1203 15/0 1437 | G915 180 [ 100 @1 1013 | M8 k0 915
3 | SUPERSTRUCTURES 1058 111 155 | 115 1542 1300 | 1060 1497 150 | 1016 1060 1035 | %95 1032 1011
4 | EXTEROR CLOSURE MW 1576 1338 | 1199 1610 136 [ L4 1573 1% | 1076 1006 047 | 1034 98 1007
5 | ROOFNG 1059 1503 1253 | 1080 1550  IZRS5 | 1060 1503 14 | 1008 94 1002 | 925 %5 938
‘6 | INTEROR CONSTRUCTION 975 1518 119 1035 1627 1208 | 978 1519 1200 | %7 %0 926 | 9 883 917
7| COWEYNG 1003 m—rﬁ——m- 100 124 1066 | 100 B1 AT | "rm%_m_m“ . 1.
8 | MECHANCAL 8 1506 1229 | 1004 1614 1280 | 98 1506 1228 | 1000 934 970 | 1004 933 912
9 | ELECTRKAL 1033 1508 1418 | 1120 1777 1568 | 044 1508 1422 | 070 952 %0 | 1033 %1 %4
11 | SPECIAL CONSTRUCTION 000 1629 1040 | 1000 1723 1046 | 1000 1627 1040 | 1000 977 W9 | 100 884 N3
12| SITE woRK 19 128 1203 § M22 1288 132 | 1197 1315 185 | /76 072 w96 | 38 18] %4
T-12 | WEIGHTED AVERAGE 1029 1518 1268 | 186 18D, 3 | 1038 151 s By 101 | B y %0 |
_ FLORIDA
%' BULDING SYSTEMS PANAMA CTTY PENSACULA ST, PETERSBURG TRLLAHASSEE TANPA
' A . . [“WAT.  NST. TOTAL | WA ST, TJOTAL | WAL ST TOIAL |
T2 | FOURD/SUBSTRUCTURES 1035 536 717 | 1025 &  Blb | 1053 636 826 | 1003 6.7 164 | 1039 637 B2l
3 | SUPERSTRUCTLRES €2 576 806 | 974 753 BB | 19 764 B | 992 699 &5 | 1024 785 912
4 ) EXTERIOR CLOSURE 948 32 666 | 929 629 785 | 1063  6l4 M7 | 892 504 M6 | 87 65 M6
5 | ROOFNG 973 %6 08 | 90 51 5 Bl 5 %6 522 K®4 | 9 56 W0 | 970 sa 4 au.l
6 | NTERIOR CONSTRUCTION 1.7 3l 27 ] w3 003 5B 836 | 1029 465 798 | 1029
T | COMETNG 00 el a‘r—'m'o“mx 000 @4 s | o0 w2 93 lm‘ﬁ—‘ﬁ"_‘i’r{“
8 | meCHaNCAL RNy 33 689 | W9 63 89 | W9 e LB | %9g 496 M1 1 WY &z2 &4
9 | FLECTRCAL Co4] M4 582 | %5  pl9 738 | 963 07 N4 | %4 512 656 | B3 %68 7l
11 | SPECIAL CONSTRUCTION 000 33 %7 | 1000 619 976 | 1000 569 972 | 1000 452 965 | 1000 569 972
12 | SITE woRk 150 846 975 | 1328 869 986 | 1220 866 956 | 1219  BE3 954 | 1219  ®E6 %56
1-12 | WEIGHTED AVERAGE %8 46 731 | W4 6/0 637 | 1018 3 & | N3 sS4 90 | 1000 62 B34
D, NEVADA - NEW HAMPSHIRE
. BULDING SYSTEMS L CNHONGTY TAS VEGAS RENO MANCHESTER NASHUA
SWT W8T TOWL | W ST TOWL | WAL #6T TOTL | WAL WST  TOTA | W ST TOWL
7| FOUND/SUBSTROCTURES 1064 1005 1033 | 1031 198 1074 | 1085 1014 1040 | 1009 877 925 | %96 87 20 |
3 | SUPERSTRUCTURES 1059 1005 1036 | 1049 1087 1066 | 1064 1025 1047 | 1003 854 939 | 1000 654 936
+ | DXTERKR CLOSURE 182 890 1041 | 1155 1028 1094 | 1183 889 1041 | 1060 W8 1006 | 1062 98 1007
5 | ROOANG 40 926 990 | 1037 1040 1038 | 1040 926 W1 | 1005 91 %o | 1008 1 w2
6 | INTERIOR CONSTRUCTION 96 948 958 | 972 1079 1016 | 973 %51 94 | 125 M0 929 | 106 X0 929
7 CONVEYING 1008 184 1083 | 100 1151 ' 1 ; ] 1000 08 1007 |
8 | MECHANCAL 1000 979 %0 | 1000 n27 1057 | 1000 %80 %1 | %9 a9 w2z | 9 &9 902
9 | ELECTRICAL 917 ol7 %23 | 98 1082 1042 | 937 917 923 ( 146 M8 SO | 144 B8 Y
! ; gsr;em CONSTRUCTION 13)20 %5.2.7G %.7 1600.0 1059 1004 | 1000 %7 %97 | 1000 679 979 | 1000 679 979
] £ WORK } 102, 936 72 140 M6 | 675 1026 937 | M6 %5 %0 | %6 %5 95
1-17 | WEIGHTED AVERAGE 162) i 1 T ) 1015 851 936 | |
R —
] 100 Natlonal Average
Figure 5.4

City cost indices for selected cities.

MAT: Material Cost, INST: Labor Cost

From R. S. Means Assembiies Cost Data 2000. © R. S. Means Co., Inc., Kingston, MA, 781-422-5000, all
rights reserved.




(1) ROM Estimate

* 100-bed dormitory (low rise); median quality; 2003
data; in Nashville, TN; Jan 2003 construction start
— Total cost = Number of units X Unit cost
= 100 units X 36,300 per unit
= $3,630,000 (without adjustments)

* Location Adjustment
— National average city index = 100
— Adjusted cost for a city = Estimated cost X City index / 100
— For Nashville: 86.2
— Adjusted total cost = $3,630,000 X 86.2 / 100
= $3,129,060




(2) SF Estimate — Modeled

* 19,386 ft* fire station; face brick with concrete
block back-up; steel joists; 2003 data; in Austin;
January 2005 construction start; 2.5% projected
increase per yeat.

— Total cost = Size in ft* X Cost/ft?
= 19,386 ft* X $97.95/ft* (approximately)
= $1,898,858 (without adjustments)




(2) SF Estimate — Modeled (Cont’d)

e Add-on Features:

— Combination range, refrigerator, sink, microwave oven &

icemaker (quantity = 1) =1 X $5,275
— Steel lockers, single tier, 727 (8 openings) = 8 X $200
* Cost with add-on features = $ 1,905,733

* Key point

— Estimates can mix level of detail

* If you find, you can add now

— Danger is to double count

* You need to figure out which one has been included already through
itemized building code

* Clearly determine included/not-included items



(2) SF Estimate — Modeled (Cont’d)

* Location Adjustment
— National average city index = 100
— Adjusted cost for a city = Estimated cost X City index / 100
— For Austin
* Adjusted Austin cost = § 1,905,733 X 79.7 / 100
= $1,518,869




(2) SF Estimate — Modeled (Cont’d)

* Time Adjustment
— 2003 data used for 2005 construction

— Time adjusted cost = (1 + % projected yearly increase)” X
Adjusted Cost

= (1 + 0.025)% * $1,518,869
= $1,595,761




Detailed Estimating

* Scope definition

— Dimensions SpCCiﬁCd qualit construction methodolo pOtCﬂtial
b . y3 gy?
problems and SOlU.thIlS

* Quantity take off

— Packaging of project components’ scope into units that can be
ging ot proj p p

priced
* Pricing
— Applying marketplace labor, material, and equipment costing to the
quantities

— Factors such as schedule, construction process, productivity, labor
agreements, and resource allocation should be considered

* Overhead and profit issues

— Opverhead, profit, sales taxes, labor benefits, bond, and contingency



Scope Definition

* Contract documents
— Drawings
— Specifications
— Technical references
— Addenda
* Site analysis
— Soil
— Utilities
— Access
— Neighbors

— Existing structures
* New construction vs. Repair and remodeling

* Bonding and insurance requirements



Basic Detailed Process

* Estimated Cost =
Quantity X Price (material + installation) per unit
* Quantity: by counting
* Price: by time, materials, and crew cost

— Materials: vendor data

— Crew cost: varies by composition of junior and senior members
as well as size; also equipment

— Time (duration): by productivity per unit

» Can vary a lot by method, crew size



Estimate Setup

* Format / Organization
of cost items

- Typically by CSI codes

* Separation of
subcontractors from in-
house work

* Adjustments

* Overhead and profit

(markup) summary

CSI: Construction Specifications Institute MasterFormat

031500

031513
031513.13
03 1513.16
03 1513.19
031513.21
031516
031519

03 20 00

03 21 00
03 21 11
032113
032116
032119
03 21 21
03 2121.11
032121.13
032121.16

03 22 00
032213
032216
032219

03 23 00
03 24 00

03 2500
032513
032516
032519

03 30 00

03 30 53

033100
033113
033116
033119
033123
03 3124
033126

Concrete Accessories

Waterstops

Non-Expanding Waterstops

Expanding Waterstops

Combination Expanding and Injection Hose Waterstops
Injection Hose Waterstops

Concrete Construction Joints

Cast-In Concrete Anchors

Concrete Reinforcing

Reinforcement Bars

Plain Steel Reinforcement Bars

Galvanized Reinforcement Steel Bars
Epoxy-Coated Reinforcement Steel Bars
Stainless Steel Reinforcement Bars

Composite Reinforcement Bars

Glass Fiber-Reinforced Polymer Reinforcement Bars
Organic Fiber-Reinforced Polymer Reinforcement Bars
Carbon Fiber-Reinforced Polymer Reinforcement Bars
Fabric and Grid Reinforcing
Galvanized Welded Wire Fabric Reinforcing
Epoxy-Coated Welded Wire Fabric Reinforcing
Composite Grid Reinforcing

Stressed Tendon Reinforcing
Fibrous Reinforcing

Composite Reinforcing

Glass Fiber-Reinforced Polymer Reinforcing
Organic Fiber-Reinforced Polymer Reinforcing
Carbon Fiber-Reinforced Polymer Reinforcing

Cast-in-Place Concrete

Miscellaneous Cast-in-Place Concrete

Structural Concrete

Heavyweight Structural Concrete

Lightweight Structural Concrete
Shrinkage-Compensating Structural Concrete
High-Performance Structural Concrete

Ultra High-Performance Structural Concrete
Self-Compacting Concrete



Project: Southside Middle School

Dn:mn.m

Estimate Summary
csi Suppliers &
Division  Description Labor Material  Subcontractors Total

1 Jobsite General Conditions  $130,000 $42,200 $5,800 $178,000
2 Sitework $13,300 $26,600 $345,000 $384,900
3 Concrete $99.800 $134,100 $58,000 $291,900
K} Masonry $0 $0 $37,000 $37,000
5 Structural Steel $50,000 $0 $150,000 $200,000
6 Carpentry $10,000 $7,800 $26,700 $44,500
7 Roofing and Insulation $2,500 $4.,300 $125,400 $132,200
8 Doors and Glazing $2,500 $1.500 $139,600 $143,600
i Finishes S0 $0 $306,000 $306,000
10 Specialties $3,500 $2,255 $21,000 $26,755
1" Audio-Visual Equipment $0 $0 $25.000 $25,000
12 Furnishings $3,750 $2,575 $56,000 $62,325
13 Special Construction $0 $0 $0 $0
14 Elevators $0 $0 $30,000 $30,000

15 Mechanical
Plumbing $0 $0 $66,200 $66,200
HVAC $0 $0 $155,200 §155,200
Fire Protection $0 $0 $56,800 $56,800
16 Electrical $0 $0 $205,600 $205,600
Subtotal $315350 $221,330 1800300  $2,345,980
Labor Burdens 45% of labor $141,908 $2,487 888
Liability insurance 1% $24 879 $2,512,767
Builders Risk Insurance 0.20% $5,026 $2,517.793
State Excise Tax 1% $25,178 $2,542,971
Home Office Overhead and Profit 5% $127,148 $2,670,119
Total Estimate: $2,670,118




Quantity Take Off

* Break a project down into work packages (e.g.,
excavate for spread footings, place concrete for
spread footings)

— This can be really hard!

* Determine quantity for work package
— Requires a strong understanding of the work involved
— Be careful with details, scales, and units
— Take advantage of repeated project elements
— Make sure you don’t quantity the same element twice

— Account for waste, shrinkage, swell, equipment wear



Unit Pricing

* Sources of pricing information
— Publications
— In-house data
— Material suppliers
— Equipment rental companies
— Subcontractors
— Unions
— Government offices

— Insurance and bonding providers



Unit Pricing (Cont’d)

* Material Costs:
— Specifications (e.g.: model number, color, finish)
— Price valid until delivery time
— Delivery
— Warranties and guarantees
— Lead time to delivery
— Supplier’s stock
— Suppliet’s reputation

— Payment terms Important to control to prevent negative cash flow!



o °* o ,d *Total Fringe: Health + Pension + Apprentice
Unlt Pthlng (C()Ilt ) FICA: Federal Insurance Contributions Act

Washington State Journeyman
. t I
e Labor Costs: Carpenters (sample)
Regular Time & a
Ti Half
— Wage rate me i
Rate $27.95 $41.93
* Trade
Health 2.90 2.90
* Union vs. Non-Union Pension 387 387
e Fri Total Fringe 712 712
ringe
S Taxable Wage Rate 35.07 49.05
— Productivity FICA@ 7.65% 2.14 3.21
e Crew efficienc State Unem. @ 5.42% 1.51 2.27
y Fed.Unem.@ 0.8% 0.22 0.34
* Concurrent work Workers Comp @ 2.09 2.09
.. $2.0859/hr
* Weather conditions
Total Payroll Taxes & 5.96 7.91
* Workspace Insurance
. LaborBurden (fringe + tax 13.08 15.03
* Regular vs. overtime & ins)
Total Labor Rate 41.03 56.96




Unit Pricing (Cont’d)

* Equipment Costs
— Cost of ownership, lease, or rental
* Interest
* Storage
* Insurance
* License
* Taxes
— Operation
e Gasoline/oil
* Maintenance
* Transportation
Mobilization
Operator (may be included with labor)

* Item-by-item basis vs. project basis



Overhead and Profit

* Job organization .
* Travel expenses .
* Engineering support .
* Marketing, legal, and .
accounting fees 0
* Testing
* BEquipment (project basis) °
* TField office .

* Temporary utilities

Permits

Temporary roads
Insurance and bonds
Clean up

Safety
devices/signs/barricades

Photographs

Taxes (other than direct
COSts)



In Class Exercise

e In Austin:

1. Find the estimated cost of putting in place 500 If of 10
high large columns

2. Find the estimated installation cost of 10 25’x25 waftfle slab
bays with a 75 psf load

3. Find the cost of elevated floors on a 5 story (5 stories with
4 elevated floors and a roof) apartment block with
10,000sf/floor. Slab on grade construction.

RS Means




In Class Exercise

1. Find the estimated total cost of precast concrete
500 If (inear foot = regular feety Of 12’ high large columns



03400 | Precast Concrefe

03410 | Plant Precast
100 0011 BEAMS, " staped, 20' pan, 12" x 20 el Ol | 2 |22%0] &2 | 130 | 6%
1000|  Inverted tee beams, add to above, small beams 4% LF. 15%
1050 Large beams 3 5.55
1200/  Rectangular, 20’ span, 12° x 20" cil | 32 [2250] Ea 925 69.50
1250 18 x 3% # | 3 1,700 FE
1300 28" x 44" 2 |3m 2450 101
1400 30 span, 12" x 36" 2% | 3 2175 9
1450 18" x 44" 20 | 3600 3,050 111
1500 W x5 16 | 4500 1325 139
1600 40 span, 12°x 52" 20 |3600 4025 11
1650 18 x 52 16 | 4500 4,900 139
1700 28" x 52° 12| 6 6,000 186
2000 7" shaped, 20’ span, 12" x 20° R | 2250 1,600 89.50
2050 18" x 36° 2% | 3 2,550 93
2100 20 x 4 2 |3273 3,600 101
2200 30’ span, 12" x 36° 24 3 3,650 93
2250 18 x 48" 20 |3600 4975 1M
2300 24" x 52° 16 | 4500 5,150 139
2500 40’ span, 12 x 52 20 | 3600 6,850 1
2550 18" x 52° 16 | 4500 7,500 139
2600 W x5 HY 2169 9,150 186
210] 00107 COLUMNS Rectangular to 12" high._small columns CI1| 120 | 600 | LF. 50| 185
@ Lrge columns L | % [ 05 | 2
28 Tigh, Smal Consmns 192 | 37 S 11.60
0350 Large columns l 144 | 50 | ¢ 132 15.45




Example

15 WEGHTED AVERAGE w6 S 77 %0 34 686 ) B 503 753 ] %80 98 IE.EI M9 65 B2 I w3 BT B4 '
—
TEMNESSEE -

175,380 - 381 370- 3712 795 - 796 790 - 791 ; 776777

WAL, NSL TOTAL| MAL ST, TOTAL| WAL INSL TOTAL| WAL WST. TOTAL | MAT, ST TOTAL| WAL MST  TOTAL

SITE CONSTRUCTION 1006 %25 44 | %! 1007 997 | 1031 844 BaB | 132 @55 B965| 93 865 874 | 5 &R s

T CONGRETE FORMS & ACLE SSORES %3 bl GhZ | %0 646 724 | %b 543 603|103 @8 G6A| WD 655 M2 [1060 716 68
1 CONCRETE RERNFORCEMENT 936 &0 Al G4  6l7 T 87 633 3| %7 549 7 B3k 649 73 Gf 3 M2
o4 617 850 ] 910 667 w09 | w1 509 mofwes e02 ss0)| w2 65 mil wE @S &

| m:i::: Im 84 R0 | 8. 683 719 | %J 558 Jal| 97 606 bk | 812 6] 730 ||887 6e6 76
BR5 63 /12| 8456 626 709 | B 544 715 | 1035 %26 718|100 a3 @0 7.3 82

METALS 92 B0 %7 | W8 w2 %7 | %s 7 ses| %8 w9 &5 | %9 M3 es| 91 M2 ms
WOOD & PLASTICS of 624 M| W2 09 s07 | w4 56 M3 wr &3 s v e m3fiz M2 W
THERMAL & MOISTURE PROTECTION 99 660 840 | w2 o8 w0 | %6 601 MS| w7 w5 ms| Mo 643 6| %6 N0 846
DOORS & WINDOWS %98 661 916) 938 93 ws| w6 se4 o) 936 w0 mo) %2 &6 mo| ®1 @5 %7
PLASTER & GYPSUM BOARD 012 615 766 | 1001 705 818 | M8 51 02| M8 632 1B2] %9 683 788 | %9 b 80
CELMNGS 904 615 ns | w8 s e |wes 51 malies ez wr| w3 683 ss li0e9 M4 msE
FLOORING 934 585 B2 %5 681 918 | 1188 607 ID&T QIIBT S43 1030 ) OA7 624 B9B | 1B 781  JO&S
PANTS & COATINGS 80 670 29 Jwr3 622 mo| Wy w e7] Wy w5 eas| w3 w7 ma | w5 e s
FINSHES 99 604 773 017 @81 BAs [ 1026 51 7oA | o6 a6 82| 91 Gl 788 | %0 728 6 |
& TOTAL DIV, 10000 - 14000 1000 732 943 [ 1000 733 44 [ 1000 709 938 | 1000 643 924 | 1000 677 G932 | 100 757 949
MECHANICAL 000 662 847 |1000 651 @42 |1000 467 7S9f1000 %3 802] %9 619 27| %9 649 B0
ELECTRICAL @6 715 842 |10 585 s | w6 w4 e8] @5 ®9 w2 w4 @5 7o | ws om0 e
i WEIGHTED AVERAGE %8 723 B9 | %9 710 B4 | 917 Sl TAS| W3 &0 ®I| B5 63 69 w5 N8 &l

e ———— s e e e e e e e s — e — T




In Class Exercise

1. Find the estimated total cost of precast concrete
500 If (inear foot = regular feety Of 12° high large columns
— 12’ high large columns = $175/1f
— Austin city cost index = 73 (concrete)
— 'Total estimated cost = $175/1f X 500 If X 0.73 = $63,875




In Class Exercise

2. Find the estimated installation cost of 10 25’x25’
cast in place waffle slab bays with a 75 psf load



Example

B1010 227 Cast in Place Waffle Slab

BAY SZE SUPERINPOSED MINMUN RB TOTAL COSTPERSF.

(FT) LOAD (PS.F) COL. SZE (IN.) DEPTH (IN.) LOAD [PSF) MAT, INST. | TOTAL

3900 20 20 I 12 B 14 6.20 o T
4000 m— 7% 12 5 179 6.30 85| 145
4100 010 125 16 B 29 6.40 35| W%
4200 200 18 i 304 6.65 8.60 1525
00 0% 25 0 12 B 1% .30 B.20 TE]]
4500 p— 75 14 8 181 6.45 830 1475
4600 -100 125 16 8 21 6.55 840 149
4700 200 18 8 306 6.75 865 1540
! % x 25 12 0 150 545 825 Tan|
5000 7% 16 10 185 6.60 85 1505
5300 125 18 10 235 6.75 Ro0 1535
5500 200 2 10 310 6.90 875 1565

B X 0 ir 10 15 1) 830 149
5800 7 16 10 189 670 845 1515
5900 12 18 10 239 6.85 geo| 158
6000 200 2 12 329 7.45 9.05 1650
B0 KL 0 T ¥ T3] b R55 55
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In Class Exercise

2. Find the estimated installation cost of 10 25’x25’
cast in place waffle slab bays with a 75 psf load
—  25°X25’ waffle slab, 75 psf load = $8.45/sf (installation)
— Austin city cost index = 64.9 (concrete installation)
— Total estimated cost = $8.45/sf X 10 X 0.649 X (25’ X 25’
= $34,275




In Class Exercise

3. Find the cost of elevated floors on a 5 story (5
stories with 4 elevated floors and a roof) apartment
block with 10K st-floor. Slab on grade construction.
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5.F. Ground
SE G_mmd

SF. Sleb

SF. Floor

SF Floot

86% of wall

14% of wall

B 5.F Floar/LF Porfifions
80 5.F Floor/Door

Fmddmmahruémb\%g
with 10"-4" story height and 60 square feet
of floor area
1 | Footings & Foundations Poured concrale; ship and spread foctings and 4 foundation woll
4 | Piles & Coissons N/A
9| Excavotion & Backfil Site preparation for slab and trench for foundation woll and footing
1 | Slab on Grode 4" rainforced concrete with vopor barrier and gronular bose
2 | Special Subsirucures MN/A
.1 | Columns & Beoms Gypsum board fireproofing on columns, sieel columns in 3.5 ond 3.7
: i
7
5 | Sigirs Concrete flled metol pan
1] Wals Foce brick with conerete block bockup
5| Exterior Woll Finishes N/A
& | Doors Aluminum and glass
7 | Windows & Glazed Walls | Aluminum horizontal sliding
1 | Roof Coverings Builtup tor and grovel with flashing
7| Insulation Perlite/EPS composite
8 | Openings & Specioltes N/A
1| Partifions Gypsum board and sound deadening beard on metol shuds
A | Inerior Doors 15% solid core wood, B5% hallow core wood
5 | Woll Finishes 70% paint, 25% vinyl wall covering, 5% ceramic tile
6 | Floor Finishes 0% corpet, 30% vinyl composiion tile, 10% caramic file
7 | Cailing Finishes Painted gypsum boord on resilient channels
9 | Interior Surfoce /Exterior Woll | Painked gypsum boord on Rurring

80% of wal

Wk

SF Woll

" §F. Rook
SF Roof

S.E Portifion

SF. Surkoce
SF. Floor

5F. Ceiling
5F Wall

1.61
12.49

4070

362

1.13
442
280
a.02

120

A

1.8

Yty
10.41

109

680

18
1.42

I BE

62
5.84
226
4.42

'EII

18.1%

10.9%

26.1%




In Class Exercise

3. Find the cost of elevated floors on a 5 story (5
stories with 4 elevated floors and a roof) apartment
block with 10K st-floor. Slab on grade construction.

— 5 story, elevated floors = $12.49 /unit
— Austin city cost index = 73 (concrete)
— Total estimated cost = $12.49/unit X 10,000 X 0.73 X 4

~ $364,708 bl c
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Bid Estimate

e Standard Estimating

— Provide material quantity, labor hour information for given
construction activities in standard construction environment

— Yearly updated by 50 review committees

Civil 6-1-2 Mortar (m3%h
Mixing Ratio Cement Sand Labor
1:1 1,093 0.78 1.0
1:3 510 1.10 1.0
1:5 320 1.15 0.9






