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This theeis is & problem selected by the author for the purpose
of furthering his knowledge of the method of estimating substrusture

construstion costs,

The contract selocted was one done by 8S8pencer, White and Premtis,
the method ef prosedure being explained by Mr, Walter Ross and Mr,
Frederick Spencer of that firm, Without their instructioa and

criticism 1% would have been impossible.
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QUANTITIES

Rxoavation

Steam Shovel 2,000 yds,

Claa Shevel 2,545

Wells ) (322

) Included in clam excavation (
Prenches ) (478
Total 4,545 ou, yds,

Concrete 1,116 ou, yds,
Forms

Vall 22,700 sq, ..

Lower 2,763

Curved 4,970

Stairways and Elevators 12387

31,820 sq. £%.

Reinforoing Steel 80,22 tons
Structural Steel 73.0 teus
Conerete Finish

Duets, top and dottom 858 sq. ft.

Walls and Fleor —2D.200

fotal 16,068 sq, f%,






EXBAVATION
Steam Shovel
Cost per day:s
1 Shovel - remnt #60.00
1 Pitoan 4.00
1 Yoreman 10.00
10 Trueks at 24 240,00
3 Iaborers at §4 12,00
Insurance at 7% (Workmans Cemp.) —— .
g28,
Unit Cost
Shovel at 400 yds./day = 328 .82
Dump charge e 28
Rumways 07
Inelines and Approaches «08
Shovel Traaspertation —07

Unit Cost  #1.27
2000 yds. at 1,27 = $2,540

Netes

The wnit cost given is 00 lew due to the held-wp of trucks dy
traffic and possidtle break-down of mchinery, Alse time required for
moving, Astusl unit costs may rum well ever #1,50, though #1.27 would

cover the cost under good to fair eonditiems,






4.

Clam Shovel
Cost per day:
1 Shovel - remt #60.00
1 Pitman 5.00
1 Poreman 10,00
8 Trucks at #24 192,00
2 Laborers at ﬁ 8,00
#275.00
Unit Cost
Shovel at 280 yds./day = 218 f1.10
Duap charge % «25
Rumways «05
erinl .10
Inswrance —fl
#1,.51

2,545 yas, at 1,61 = #5,880

Note:
Prigared wnit costs of 11.51 are lew, ‘1.75 being a safer estimate.

(8ee note on steam showel excavasionm.)

llt- to cover hand triming of bettem foet to leave smoeth wundisturbed
swfase to pewr floor en,






CAISSON RXCAVATION
(By Method of Chiesgo Open Wellsl)

Operating 5 wells at a time, shift cost at 6' per well per shift,

5
b
1
1
2

Dumpers at #4
VWinclmen at #7
Diggers at I‘lo
Foreman
Mechanic
Iaborers at ‘G

Insurance at 7%

Unit Cost
Labor 142,31/13,95
lagging? st #3585 M
Rings as #50 ton
fools, Boots, Mise,

322 yds at #11,60 = § 3,740

£20.00
35.00
50.00
12,00
$.00
8.00

—daSL
rotal  #143,51

10.20
1,00
«10

—0
#11,608

lchioa.go VWells were used to obviate the use of steel sheating, and to

allow work begun on superstructure at earlier date,
22% x 6" x 6' finished (one side) matched maple,
It would prodably de in-

oreased in this case to cover wmknown conditions,

This price is for good ground conditions,

would have covered the cost,

In this case it






6.

Kotess

Bell excavation bdeing in mediun sized wells is figured at the same
price, no shoring,

Wells to be carried down from elevation 572,00' - bottom of
stsam shovel excavation,

Any water encountered to be taken care of by pumping.



WALL EXCAVATION

Piguring 3 yds, per digger per shift,

1
]
15

10

Notes:

Valls placed in tremches because steel sheeting is not used,
this method the trenches are started at the bottom of the steam shovel

Labor (1 shift)
Poreman
Vinolmen at #7
Diffors at #9
Dumpers at f#4
Labor Boss
Laborers at #4
Mechanic at #8

Insurance at 7%

Unit Cost
Labor 280/45
3" Sheeting at #30 X
Pipe and channéls

Tools, Boots, etec,

477.6 yds at 9,69 = #4,850,

£12.00
85.00
135.00
40,00
8.00
24.00
8.00

#280.00

g 6,22
1,83

1,22

£ 9.69

In

excavation and are carried dewn at a minimm of 3' wide to the

required depth,

with pipe and ehannels,

The trenches are walled with 3" sheeting and brased

Jacks being used to take up pressure, 3ee



diagram on print No, 1, Walls to be poured as shown leaving pipe and
chammels in place and using forms only on front face where practicable.
No salvage is figured for plank and channels, as in wells, sost of
removal being figured equal to salvage value - 3" plank at lso M,



9.

GONCRETE
Estimated 30 yds, per day

1 Poremsn # 8.00

10 Iaborers at ﬁ 40,00

Insuranece at 7% 8,56

Sand & Gravel - 40,8 yds. at 1,75 64.25
Cement - 48 Wol. at #1.70 76,80

$192.11

Unit Cost

Pouring Cost 192,11/30 g 6,40

Runwaysl 1,00

Vater? , +0B
Sand & Gravel lou8 —_——a0d

f 7.49

1116 yds. at $7.49 = #8,360

"ﬂnc includes miscellaneous work of oleaning forms just previous to
pouring as well as actual work of building runways and shifting mixer
and pipe lines,

2rnis inoludes installation of water openings and pipe lines as well

as water consumed,
SEstimated at 2§ of sand and gravel cost,

Netes
This figure (§7.49 per yd.) is low, The source of this error is
obsoure, unless it is that it is not possible to average 30 yds, per






10,

However, it should de easily done, In case of hold-up, however, the
labor cost goes on due to the faot that is difficult to use the
ingreased labor gang efficiently,



11,

Vall Forms (per sq.ft.)

Panelsl +06

Tie Wires® 02

Nails 01

Wales & Braces® 018

Bet-mpt 04

Stripping® 04

Insurance at 7% — 2008

.186

22,704 8q.ft, at 186 = #4,220

Plus #5208 ___$20 #4,540
Cwrved Porms

At double wall forms ,372

37.24 x 4970 sq.ft, = #1,880 1,850
Zower Porms’

Wall forms + B = 25,64

25,64 x 2763 sq.f%, = $652 652

Blevator Shafts & Stairways®
At double wall forms = 57,34
1,567 s§.ft. at 37,24 = g512 512

lin figuring pamels the lumber is figured at 3 Bd.ft. per sq.ft. of

forms and the labor of equal cost.

using psnels is not much less, but makes for simpler supervisiom,

On this size of job the eost of

Por



this reason the 3¢ per 8q.ft, of exterior wall may be added to the total
of wall forms without appreciable error, although the ferms for the
exterior walls will be straight forms and not panels, ZTypical wall
form costs run from 15 to 254 depending on simplicity,

2pge oents includes cost of wire and tying,

Sgost of lumber only - all form lumber figured at #25 M - 10 waste
per use - 8 t0 8 uel; Panels used 7 to 10 times,

‘Pml orection cost,
B3tripping costs are figured at about half the erection labor costs,

‘m to the complicated forms and small salvage figure this doudble
priee is not too high by any means,

Tene 5§ additional is allowed for extra braoing snd difficulty in
eroction, Lower forms are the forms used under floors and such types
of work,

This method of panels is simply a method of making up sections which
can be used repeatedly with cheaper stripping and set-p costs and &
larger number of uses, although there is 10f loss per use for repeirs,

Srtem at 8‘ additional per sq.ft, of outside wall forms due to the
diffioculty of installing in trenches,






13,

REINFPORCING STEEL

The quantity was figwred by rule of thumb, 90 1lbs, per yd, ef
eonorete, This werks out swprisingly acowately for ordingry sub-
strusture work., The placing cost was used arbitrarily as #20 a tom,
Although it runs from #15 wp, the difficulty of placing the steel in

trenches and the complicated cwrved forms warranted the higher figure,

WATERPROOPING AND BIRCTRICAL WORK
Both were done on sub-contracts and their figwres used in

ostimate,

STRUCTURAL STEREL, BTOC,
Structural steel, lomvers, frames for openings, hand rails,

electrical conduits, ete., were furnished, Prieces are for erection

only,

KRACING
12" x 12" timber bdracing with screw jacks was used to brace the
walls as the clam shovel excavation was remeved to take the load that
the strustural steel and ducts would take when placed, The vertical
steel and as much horisontal was placed in the caissons and steam
shovel cut before clam work started to0 take loads and Wescing. gso0
per M cevers lumber and placing,

OFFICE

The duilding item takes care of ereetion cest of office, tool

house and hog house,






REINFORCING STEEL
The quantity was figwred by rule of thumb, 90 lbs, per yd, eof
eonaorete, This werks out swrprisingly acowately for ordingry sub-
strusture work, The placing cost was used arbitrarily as ‘20 a teh.
Although it runs from #15 up, the Aifficulty of placing the steel in
trenches and the complicated curved forms warranted the higher figure,

WATERPROOFPING AND RIECTRICAL WORK
Both were done on sub-contracts and their figwmres used in

estimate,

STRUCTURAL STERL, ETC.
Structwral steel, louvers, frames for openings, hand rails,

electrical conduits, ete, were furnished, Prices are for erection

only,

ERACING
12" x 12" timber bracing with secrew jacks was used to brace the
walls as the clam shovel exvavation was remeved to takxe the load that
the structural steel and ducts would take vhen placed, The vertical
steel and as much horisontal was placed in the caissons and steam
shovel cut before clsm work started to take losds and dmscing. #80
peor X cevers lumber and placing,

OFFICRE

The duilding item takes care of ereetion cest of office, tool

hoeuse and hog house,

Y T
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OFFICE PAYROLL
Superintendent at i125 per week - 10 weeks #1250.00
Fngineer at $225 per month - 2-1/2 months 615,00
Timekeeper at ‘35 per week o 350,00
Equipment and Home offlce work —_—478.00

$2690.00

CORCRETE FINISH
The prices were taken arbitrarily, the curved concrete for over-

head work being figured half again as much as wall finish,

MACHINERY
This item covers depreciation and rent on light equipment at one

year life,
6 Nigger heads at #400 #2400.00
1 NMixsr - 2 dag 1000.00
2 Pumps st #280 800.00
1 Sew table 250,00
1 Compressor 3000,00
6 Alrspades at #100 (those & cormections) - 500,00
.tm%.m_ -
#1300
PIFER LINB

The pipe line item seems to have been an adjacent pipe line that
was to be wnderpimed,

BONDING
Bonding oovers the bond demended of contractors which is 1,68 of






18,

total price of contraot, Bonding of employees 1s covered in overhead.

INSURANCE
For the sake of convenience 7{ was taken as compensation insurance
for all trades, although carpenters and coumon laborers are only 5%,
and other trades having other rates, ‘

ELROTRIOC POWER
This item was neglected on this job due to the small size and con-

venience of outlets, This item should dbe looked into ordinarily, as
woll as the actual cost of water installations, etc, These items may

run into large amownts under certain conditions,

PROFIT & OVERHRAD
These two items are outside this prodblem, The question of mein-
talning & large home office and its consequent expense, and the ahm
each job should pay are difficult to meet., The oustom of charging
cost plus ten plus tem - 10% for overhead and 10% for profit are
obviously wrong, but as has been previcusly stated they are beyond the

scope of this problem,

CONCLUSION
It becomes obvious after having estimated the cost of a job and
then comparing them with an experienced estimate which has been proven
correct that the inexperiemced estimator can easily fall into difficul-
ties. Aside from being wable to foresee possible diffioculties, &

good day’'s work 1s thought to be an average day's work and the petty
hold-ups and friction that may hold up work are not foreseen, And for
the last point, meny items of expense, small in themselves, but large
in their total are overlooked,
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