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Lecture 5: Concrete

1. Continuous Footings 6. Labor Costs

2. Spread Footings /. Foundation Reinforcing
3. Foundation Walls 8. Slab Reinforcing

4. Grade Beams 9. Grade Reinforcing Beams

5. Concrete Slabs



Cost Estimation Procedure for Concrete

1. Review the specification and list the following:
o Type, strength, color, special curing or testing.

/. Review the drawings

3. List each of the concrete items .

4. Determine the quantities required from the

drawings.



Notes to be considered

1. Footing sizes:
o From the wall sections and foundation plans.

o Watch for different size footings under different walls.

2. Concrete slab information:

o From the wall sections, floor plans, and structural
details.

3. Exterior walks and driveways:

o From the plot (site) plan and in sections and details.



Example (1): Continuous Footings

** The continuous footings on the perimeter of
the building are 3’ 2” wide, and the ones found
on the interior of the building are 3’ 0” wide as

shown in Figure (10.1).

1. Determine the linear feet of footing for each

width.
2. Determine the cross-sectional area for each of

the differing sizes.
3. the volume and convert into cubic foot.



Example (1): Continuous Footings
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_ FIGURE 10.1. Foundation Layout.




Example (1): Continuous Footings

Side G: Side Length
39'-10"
344"
14-10°
21-10"
18-2°
30-8"
32-0"
6-10"
344"
6-10"
420"
55-8"
TOTAL 337-4"

320"
| 300" .
SIDE G '

FIGURE 10.2. Footing and Foundation Wall Detail.

Class Activity (1):
Determine concrete quantity
of the interior continuous
footings (side M,N, and P) :

FIGURE 10.3. Linear Feet of 3'2"-

Wide Continuous Footing.
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Solution of Example (1):
Continuous Footings

(ross-sectional area (sf) = Width (ft) * Height (ft)
Cross-sectional area (sf) = 3’2" X 1'0"
Cross-sectional area (sf) = 3.167" X 1.00 = 3.167 sf
Volume of concrete (cf) = Cross-sectional area (st) * Length (ft)
Volume of concrete (cf) = 3.167 sf X 337.3" = 1,068 cf

Volume of concrete (cy) = cubic feet /27
Volume of concrete (cy) = 1,068/27 = 39.6 cy

Add 5 percent for waste and round off

Volume of concrete (cy) = 39.6 cy X 1.05 = 42 ¢y



Example (2): Spread Footings
¢ Figure 10.4 shows the small commercial building details
the one spread footing. 7he concrete contained in this
footing is found in virtually the same fashion, as was the
continuous footing.
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FIGURE 10.4. Spread Footing Detail.




Example (2): Spread Footings
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_ FIGURE 10.1. Foundation Layout.




Solution of Example (2):
Spread Footings

Volume of concrete (cf) = Length (ft) X Width (ft) > Height (ft)
Volume of concrete (cf) = 3’0" X 30" X 1'0" = 9¢f
Volume of concrete (cy) = 9 cf/27 cf percy = 0.33 ¢y
Add 5 percent tor waste and round off
Volume of concrete (cy) = 0.33 ¢y X 1.05 = 0.35cy
Use 1 cy



Concrete Footing Takeoff

ESTIMATE WORK SHEET
Project: Litite Office Building Estimate Mo._ 1234
— |Location Lirthewilte, Tx Shext Mo, Taof 1
Architoet " ULR. Architvets FOOTING CONCRETE Date 1717200
| e ms Foundation Concrete By __ _LHF = Checked _JBC |
EMENB-IEII\‘S
Cost Length Witdth___ | Height | Longth | Width | Height | Velume
Gade Description Fe_ [ b | FuL | i [ FC | in Fi. Fi. Fi. GF._ | cuantity | Unit
32" Wida Footing (2,800 psi)
Side A ECl ] 3] & 1 0 35,83 34T L0 126.14]
Side B EL] 4 3_1| F] 1 i .33 317 1.00]  108.7%
Side © 14 10 3 2] 1 [ 14.83 317 1.00/] 46,97
Sice D Fa 10 al z [l [ 2183 34T 1.00] w.1:|
I Side E 18 2 3 2 1 [ 1817 31T 1,00 57.53
Side F 30 [ 3 z i o 30.67 34T [T AT I
| Side G 3z [] 3 z 1 g! 200 317 1.00]  101.33] 10
B Side H [ 10 E] 2 1 683 34T 1.00 .64]
Sida | 34 F] 3 2| 1 of 3433 37 1.00] 108.72]
Shdn J [ i 3 2 1 6.63 34T 1.00 21.64]
__ Side® 2 o 3 2 1 ] 42000 347 100 “ﬂgl
1. Side L (] B a z 1 [ 8567 347 100 17
I AU S S SR E— 1 7.8 _ __[eee22)
Add § % fer Waste 1.4H.63]
Tetal Concrote bn ¥'-2" Wide Footings 41.5]C.Y.
¥4 Wide Footing (2,800 psl)
Sichr M prl [ 3 [} 1 [1] 2200 .00 1.00 6600
_Eide M ET] [} 3 ] 1 [ 2433 300) 100 1
Side O 72 [] 3 o 1 [] 1 3.00 100 66
T8.11 15
Add 5 % for Waste 46T
Total Conerete in 32" Wide Foalin K] &7
Spread Fonting Cuantity
4 Square Column Footings 3 [] 3 [} 1 [ 1 3.00 300 1.00 ﬂﬁ_
Add 5 % for Waetle | 9.4
Total Concrate in 3° Sguare Sp. [ 1.0)E.Y.
Use 1 C.Y. FEE| i
| 1

FIGURE 10.7. Concrete Footing Takeoff.



Example (3): Foundation Walls

o Ei

concrete for the foundation walls. The
building perimeter foundation walls are
1’ 2" thick and the interior walls are 1’ 0"
thick. The linear feet of 1’ 2"-thick
foundation walls is 3’ 8” tall. In addition,
side B is 8" 4" tall. This is why, side B is
not included in Figure 10.9.



Example (3): Foundation Walls
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_ FIGURE 10.8. Foundation Wall Dimensions. _



Solution of Example (3):
Foundation Walls

Foundation
Wall
Length

38-10"
13'-10”
23107
16’-2”
32’-8"
30°’-0"
8'-10"
32'-4"
8’-10"

Class Activity (2):
Determine concrete
quantity of the
foundation walls

40°-0"

(side M,N, and P) 8’ g
4" tall: TOTAL 303'-0"

FIGURE 10.9. Exterior Foun-
dation Walls 3’8" Tall.

rX|e~|=|Z{@mmo|0|>|a

Foundation wall concrete (cf)
= Linear feet (ft) X Height (ft) X Thickness (ft)



Solution of Example (3):
Foundation Walls

3'8"-high wall
Quantity of foundation wall concrete (cf) = 303" X 3’8" X 1'2"
Quantity of foundation wall concrete (cf) = 303" X 3.67" X 1.17'

Quantity of foundation wall concrete (cf) = 1,301 cf

8'4"-high wall

Quantity of concrete in foundation wall (cf)
= 274" M. 847 ¥ 1727

Quantity of concrete in tall foundation wall (cf)
3 A e W e

- Quantity of concrete in tall foundation wall (cf) = 315 cf




Solution of Example (3):
Foundation Walls

~ Quantity of concrete in exterior foundation walls B
= (315 cf + 1,301 cf)/27 cf per cy

Quantity of concrete in exterior foundation walls = 59.9 cy
Add 5 percent for waste and round off

Quantity of concrete in exterior foundation walls
= 59.9 cy X 1.05

Quantity of concrete in exterior foundation walls = 62.9 cy

Use 63 cy



Example (4): Grade Beams

s Figure 10.4 and 10.11 show Grade beams that are
located in the front and right rear corner of the
building.

** These grade beams are required to tie the drilled piers
to the remainder of the building foundation.

** The volume of concrete in the grade beam is found by
multiplying the cross-sectional area of the grade
beams by their length.

** From Figure 10.10, it can be discerned that the grade
beams have different cross-sectional areas.



Example (4): Grade Beams
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Example (4): Grade Beams

Cross Section Area: Cross Section Area:
2 6 \ 6 6 \
—1( )xl\ )—175ft‘ —1( )xl\ )—ZZSft‘
12 12 12 12
Length: 38’ 10" Length: 30’ 0"
GRADE BEAM

o \

I
. | Y _E.-I-GH.ADE BEAM
Pl L P
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—DRILLED PIE\

REAR CORMER FRONT
GRADE BEAM GRADE BEAM
A B

- FIGURE 10.11. Grade Beam Details. —



Solution of Example (4):
Grade Beams

38'10" of 1'2"-wide grade beams {cross-sectional area = 1.75 i)
30'0" of 1'6"-wide grade beams (cross-sectional area = 2.25 sf)

Volume of concrete in 1°2"-wide grade beams
= 38.833" % 1.75st =68 cf

Volume of concrete in 1'6" -wide grade beams
= 30.0° = 2.25sf =68 cf

Total concrete in grade beams (cf) = 68 cf + 68 cf = 136 cf
Total concrete in grade beams (cy) = 136 cf/27 cf per cy
Total concrete in grade beams (cf) = 5.04 ¢y
Add 8 percent for waste and round off
Total concrete in grade beams (cf) = 5.04 cy x 1.08 = 5.44 ¢y

_ Use 6 Cy —



Foundation Wall and Grade Beam Takeoff

ESTIMATE WORK SHEET

{Pesjeer: Litrhe Qffies Buivding Edibmite Mo, 1334
Lecaibam Litlawille, Tx Sheet Mo, Taff
| Archiiect LR Archifects Fousdatien Wall & Grede Beams e I
Iimy Foundation Conerate [ LHF Chicked _ JBC
D-.EH"III
st Lengih Wikdih Thicknes Lemgih | Widih | Height | Voluac
Crude Dezcription Fi. [ Fi. In Ft In. Fi. Ft [, iC.F. mmniibty Unid
L = 5
FE" Highs Foundation Walls
2" Wikl (2,800 pi)
Side A iﬁi 10 1 z 3 & 38,83 147 LET] 16612
Shda & 13 18 1 F 1 L] 13,83 1.47 .67 .18
Side D 23] [ 1 2 i [] 23.83 1.17 3,67 101.!4
Side E ] F 1 H 3 8| 1817 117 J.67 &0.16
Sude F X2 [] 1 2 3 [] AT AT ET] IR
Elda G k] [] 1 "-El 3 (] ] A7 E7] 128,33
Shda H [1] ] 1 [ 3 [] H.B3 A7 BT 3r.g]
Sida | 32 4 1 z 3 [l FrET] 7.7 T RECET |
Hida J [ [T 1 2 3 i B.E3 1.47 18T 3!._‘%
Side K 40 [ 1 2 3 [] 40,00 1.47 16T 1M
Eide L &7 [] 1 F 3 [] ST.ET 147 1.6T]  ZeEED|
B'=4" High Founlation Wall
RS T T I I S N S———
Side B 2 4 1 B D 3233 147 5.33]  3435]
1
1
#'-5" High Foundation Wall |
1°0" Wide (2 BOD pai) 1 |
Cido M EL) [ 7 X EI 1 400 160 193] Sno.00|
Sida N 32 & 1 i B Fl pFE] 180 §31]  z60.44)
Side P 24, [ 1 i B Fl T
1
Total Faindatlon Walls ] i
Add 5% for Waste |
-
|Grade Beams: I ;_1
12" X 1'-5" Rear of Dullding [ i 2! 1 L] 2500 147 1.50 43T
1-2" X 1'-6" Rear of Dullding 13 40 i F 1 l:l 13183 147 1.560 24,29
16" X 1'-6" Front of Bullding S0 [] 1 B 1 [] 0.0 1.5} 1.5 67_50
Taodal Grack Baarns 135.46
Add BY fo 'Wasle 5.42] B]C.Y.
i Ginly Farmed Per 1 [l 1 [ 4 | 100 [T [T A0
Add § % for Wakbe 016 C.

FIGURE 10.12. Foundation Wall and Grade Beam Takeoft.




Example (5): Concrete Slab

** Determine the volume of a reinforced slab that is
found by taking the square footage and by multiplying
it by the depth of the slab.

** From Figures 10.13, 10.14, and 10.15, there are four
unique types of slabs.

I Description Dimensions Sﬁ uare Feet |
| Whole Building Area 99'-4" X 59'-4" 5,893
Covered Patio 25 X 15° -375 |
2" Topping -7
4" Slab On Grade (Front) -300
| Total 4,427

- FIGURE 10.13. Slab Areas. _



Example (5): Concrete Slab

Third Area First Area (Top)
(all)

1507

N e A 14"
Fourth Area
- (Bottom- on
grade)
3 3
i
SE-4"
PN

FIGURE 10.15. Slab Area.



Example (5): Concrete Slab

4" __ 254" 240 104"
_-1| ....I.... ..l_. y
| \\_ | \ Z -
8" HOLLOW CORE 6" SLAB ON GRADE 4" 5.0.G;
PLANKS wf 2° CONCRETE
TOPPING
\_
4" SLAB ON GRADE (S.0.G)
(BASEMENT FLOOR)

FIGURE 10.14. Foundation Wall and Slab Detail.



Solution of Example (5):
Concrete Slab

¢ First, there is the 745 sf (25’ 3" X 31' 4" |less 46
sf for stair opening) of 2-inch-thick topping.

Quantity of concrete (cf) = 745st X 0.17" = 127 cf
Quantity of concrete (cy) = 127 cf/27 cfpercy = 4.7 ¢y
Add 5% waste — Use 5 ¢y



Solution of Example (5):
Concrete Slab
** The second slab is the 4-inch-thick slab that is in the
front of the building. This slab is on grade and Is
300 sf (30 feet X 10 feet) and 4 inches thick.
Because the edges of this slab are thickened and it

is on grade, a larger waste factor will be used to
compensate for this situation.

Quantity of concrete (cf) = 300 sf X 4"
Quantity of concrete (cf) = 300 sf X 0.333" = 100 cf

Quantity of concrete (cy) = 100 cf/27 cfpercy = 3.7 ¢y

- Add 8 percent waste — Use 4 cy _



Solution of Example (5):
Concrete Slab
¢ Third is the slab on grade for the remaining portion
of the building that is at grade. This area is found by
determining the area for the whole slab and by

subtracting the 2-inch topping and 4-inch slab by
the front entrance, as shown in Figure 10.13.

Quantity of concrete (cf) = 4,427 sf X 0.5 = 2,214 ct
Quantity of concrete (cy) = 2,214 cf/27 cf per cy = 82 ¢y
Add 8 percent waste — Use 89 cy



Slab Takeoff

** The other remaining slab is the floor for the portion of the building that is below grade.
That takeoff is similar to the three previous examples and can be found in Figure 10.16 with
all the slab takeoffs.

ESTIMATE WORK SHEET

Project: Listle Office Building Estimate Mo, XM
Location Littievilie, Tx Sheet M, 1of I
Architect WLE. Architects Slabs Date 114120
Ttems Foundation Concrete By LHF Checked JBC
Dimemsions
gm Length Wirdth Thickeess Leagth | Width | Height | Volame
i Description Ft. [ In. Fr. | In Fi. | In. F, Ft. FlL. C.F. anti Unit
Bl MHH{:.MW “.i = T S Ill“
2" Thick Topping Over (2,800 psi)
Pre-Cast Hollow Core Planks 75 3 3 4 0 E| 2525  31.33 0.17] _131.86]
Add 5 %, far Waste 138.45 .
4" Thick Slab On Grade By The
Front Enterance an| [] 1% o o 4] 30.00/ 10,00 0.33]  100.00]
Add 8 % For Waste & Thickaning 108.00] 4|c.y.
" Thick Slab On Grade (Whole Area) D 4 5 a o | 99.33]  58.33) 0.50) 2.546.85)
Less Front Entrance -agl [ o o | -3000) 1000 @50 -150.000
Lass 2° Topping 25 3 #H a a | 2475 3133 0.50] -387.75|
Less Covared Patio 25 o 1§ 0 [ 2500|1500 D.60 -187.50]
__Total Valume 2.221.5-!I
Add 8% for Wasle & Thickening 2,389.37 agfc.y,
4" Blab on Grade
{below Finish Floar] 22 0 2 4 0| 2200 28,33 0,33 207.76]
Add B% for Waste B Thickening 324.40] a|c ..

- FIGURE 10.16. Slab Takeoft. _



Example (6):
Labor Costs

** Find the labor cost for placing concrete in the 3’ 2" -wide
continuous footings.

» From the concrete takeoff in Figure 10.7, there are 42 cy

of concrete. Using that quantity and the labor productivity

information from Figure 10.17, the following calculations

Can be performed. Productlvity Rate
Type of Placement (Labor Hours/c.y)
Continuous Footing—Direct Chute 0.4
Spread Footing—Direct Chute 0.873
Drilled Piers 0.320
Formed Piers 0.873
Foundation Walls—Direct Chute 0.5
Grade Beams 0.4
Slab—Direct Chute 0.32

_ FIGURE 10.17. Labor Productivity Rates—Placing Concrete. -



Example (6): Labor Cost

ESTIMATE WORK SHEET
Project: Litite Office Building Estimate Mo._ 1234
— |Location Lirthewilte, Tx Shext Mo, Taof 1
Architoet " ULR. Architvets FOOTING CONCRETE Date 1717200
| e ms Foundation Concrete By __ _LHF = Checked _JBC |
EMENB-IEII\‘S
Cost Length Witdth___ | Height | Longth | Width | Height | Velume
Gade Description Fe_ [ b | FuL | i [ FC | in Fi. Fi. Fi. GF._ | cuantity | Unit
32" Wida Footing (2,800 psi)
Side A ECl ] 3] & 1 0 35,83 34T L0 126.14]
Side B EL] 4 3_1| F] 1 i .33 317 1.00]  108.7%
Side © 14 10 3 2] 1 [ 14.83 317 1.00/] 46,97
Sice D Fa 10 al z [l [ 2183 34T 1.00] w.1:|
I Side E 18 2 3 2 1 [ 1817 31T 1,00 57.53
Side F 30 [ 3 z i o 30.67 34T [T AT I
| Side G 3z [] 3 z 1 g! 200 317 1.00]  101.33] 10
B Side H [ 10 E] 2 1 683 34T 1.00 .64]
Sida | 34 F] 3 2| 1 of 3433 37 1.00] 108.72]
Shdn J [ i 3 2 1 6.63 34T 1.00 21.64]
__ Side® 2 o 3 2 1 ] 42000 347 100 “ﬂgl
1. Side L (] B a z 1 [ 8567 347 100 17
I AU S S SR E— 1 7.8 _ __[eee22)
Add § % fer Waste 1.4H.63]
Tetal Concrote bn ¥'-2" Wide Footings 41.5]C.Y.
¥4 Wide Footing (2,800 psl)
Sichr M prl [ 3 [} 1 [1] 2200 .00 1.00 6600
_Eide M ET] [} 3 ] 1 [ 2433 300) 100 1
Side O 72 [] 3 o 1 [] 1 3.00 100 66
T8.11 15
Add 5 % for Waste 46T
Total Conerete in 32" Wide Foalin K] &7
Spread Fonting Cuantity
4 Square Column Footings 3 [] 3 [} 1 [ 1 3.00 300 1.00 ﬂﬁ_
Add 5 % for Waetle | 9.4
Total Concrate in 3° Sguare Sp. [ 1.0)E.Y.
Use 1 C.Y. FEE| i
| 1

FIGURE 10.7. Concrete Footing Takeoff.



Solution of Example (6):
Labor Costs

~ Labor hours = Quantity (cy) S
% Productivity rate (labor hours/cy)

Labor hours = 42 cy X 0.4 labor hours/cy

Labor hours = 17 hours

Labor costs ($) = Hours X Wage rate
Labor costs (§) = 17 hours X $13.50/hour
Labor costs ($) = $229.50



Cast-In-Place Concrete Estimate Summary

ESTIMATE SUMMARY SHEET
Prajem Aﬁ%ﬁ!ﬂh‘_‘ Ka T2H
Lu=utivn Bt Nemilte. Tx Flrer Y Tafl
LR, Architesis, Tnt ix 1LALAE:
[T Faumlation Comerrts oy Liir Chakad i
Wams Purch, Pread, gt Labar Ninh Casst _
Cani E-ods Thrasspaiers T | Fuer | guen | ves | o | mese | g Hanes Labar Muberiil | sl | Labor Muierisl | Eqmipmest Toesd
Contimeous Foollugs 2800 pai [
| F.2° Wide ML ey, 04 B350 | [T 3z 8] §amd i 0 .00
10" Wdn 8| soew alcy, 04| $13.50 fT: $3.40 $52.59] $43) P 50 $520
Spread Footing 1900 pal 1| ooew 1fc.r. a4] 1350 [T $3.40 AL | T o 158
Dirfiied Py - 2300 pal & wnoem a[Cy. a2 §1380 1.2] [TET] [T 1] ree) 10| $za3]
Founsailon Waits - 3880 mi B anes wilc.y, 08 #1350 T [T iz T a5 T 5,25
Grade Eaams - 2005 pal 5] woew ey, a4] 51380 10 $.40 $52.04 [T i T 314
Formed Plar - 2808 pei 1] oo lc.y. 0673 51150 [T 1T e 1 Ty [T Tr
T Tapping - 2600 pal 5| Eoew LY. 0aE 1380 16 [T} [T 1) T T e
Sal on Grade - T00 pal T
4™ Thiea st Fronl Entrante A ey, 03z $13.80 1.3 [T sizan 313 P %0 1345
& Blabs {rreain feed) CITD wlc.v, 03F 51350 03 $4.3% [T 54,563 50| 5,148
A" azamard foar 8] moew oy, 03E §150 | 432 [T [T [Tt | [
[T
50
50
0]
50
0
0
1 [T
| 10
I &0
| T
| [
50
50
0
e ] L St i Sl -
0
514,80

FIGURE 10.18. Cast-In-Place Concrete Estimate Summary.



Reinforcing

¢ The reinforcing used in concrete may be:

O

O

reinforcing bars,
o welded wire mesh (WWF), or
a combination of the two.

Bar Nominal Cross- Weight

Designation Diameter Sectional Pounds / Foot
Area (sqg. in.)

2 e 015 167
3 3/8" A1 376
4 1" 20 668
5 5/8" 31 1.043
6 W 44 1.502
7 718" .60 2.044
8 1" 19 2.670
9 1.13" 1.00 3.400
10 1.27" 1.27 4.303
11 1.41" 1.56 5.313

_ FIGURE 10.19. Weights and Areas of Reinforcing Bars. _




Example (7):
Foundation Reinforcing

s Determine the quantity of reinforcing steel
required for the side A continuous footing of
the building found in Figure 10.3, which was
used to quantify the concrete.

s Side A is 39’ 10" (Figure 10.3). This footing has
reinforcing bars that run both the long and
short dimensions (Figure 10.21).



Example (7):
Foundation Reinforcing

BARS 127 D.C. EACH WAY

I
. — ey — ;4
¥

4% SAND

| | 45 BARS 11 O.C.
i T #5BARS 10" O.C.
#5 BARS 117 0.C.
— #5 BARS 4 EQUAL SPACES
=
—‘
-] = Fal

FIGURE 10.21. Footing Detail.



Solution of Example (7):
Foundation Reinforcing

| Continuous Footing Short Bars R

Number of short bar spaces = 39°10% /11" spacing
Number of short bars = 39.833" /0.9167 = 44 spaces
Add 1 to get the number of bars — Use 45 bars

The bar length is 2°10", which is derived by subtracting the cover-
age distance (2" > 2) from the footing width (3'2").

Total bar length (If )} = Number of bars
» Length of individual bars




Solution of Example (7):
Foundation Reinforcing

Total bar length (lf) = 45 bars > 2'10" per bar
Total bar length (If) = 45 bars > 2.833" perbar = 12751t
No. 5 bar weighs 1.043 pounds per If

Total weight {pounds) = 127 .51f x 1.043 pounds per If
= 133 pounds



Solution of Example (7):
Foundation Reinforcing

—  Continuous Footing Long Bars E—

Length of long bars = 39'6"
Total bar length (If) = 39°6" x 4 bars
Total bar length (If) = 39.5" » 4 bars = 158 If

Total weight {pounds) = 158 If = 1.043 pounds per If
= 165 pounds

Total actual weight = 165 pounds + 133 pounds = 298 pounds
Add 10 percent for waste and lap — Use 328 pounds



Solution of Example (7):
Foundation Reinforcing

Foundation Wall Vertical Bars (Side A)

Number of vertical bar spaces = 38'10" /11"
Number of vertical bar spaces = 38.833"/0.9167" = 42 spaces
Add 1 to get the number of bars — Use 43 bars

Bar length = Wall height — Bar coverage
Bar length = 3'8" — 4" = 3'4" bar length



Solution of Example (7):
Foundation Reinforcing

~ Total bar length (If } = Bar count > Length of individual bars (ft)
Total bar length (If) = 43 bars x 3'4"7
Total bar length (If) = 43 bars x 3.33" = 143 If

Total weight {pounds) = 143 If
» 1.043 pounds per If = 149 pounds

Add 10 percent for waste and lap — Use 164 pounds
Number of horizontal spaces = 3’8" /10 inches

Number of horizontal spaces = 3.667°/0.833
= 4.4 spaces — use >



Solution of Example (7):
Foundation Reinforcing

Number of bars = Spaces + 1 = Use 6 bars
Bar length = 38'10"— 4" = 386"
Total bar length (If) = 38'6" x 6

Total bar length (If) = 38.5" =% 6 = 231 If

Total weight (pounds) = 231 1f x 1.043 pounds per If
= 241 pounds

Add 10 percent for waste and lap — Use 265 pounds



Solution of Example (7):
Foundation Reinforcing

Dowels
If of each dowel = 3'
Number of dowels = 43

Total length of dowels = 43" x 3" = 129 feet

Total weight (pounds) = 129 feet » 1.043 pounds per foot
= 135 pounds
Add 5 percent for lap and waste — Use 142 pounds |



Example (8): Slab Reinforcing

** Determine the quantity of reinforcing bars of
the slab in Figure 10.22

** Using area A as an example, the long bars will
be (39’ 0” - 2”) or (38’ 10"”) and the short bars
would be (25’ 4" - 2”) or (25" 2").



Example (8): Slab Reinforcing
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FIGURE 10.22. Reinforcing Steel Layout.




Solution of Example (8):
Slab Reinforcing

o Long bar spaces = 25'4" /12" -
Long bar spaces = 25.33"/1" — Use 26 spaces

Add 1 to convert to bar count — Use 27 bars

Short bar spaces = 39'0" /12"
Short bar spaces = 39 /1" = 39 spaces

Add 1 to convert to bar count — Use 40 bars




Solution of Example (8):
Slab Reinforcing

Total length of long bars (If) = 38'10" X 27 bars

Total length of long bars (If) = 38.833" X 27 bars = 1,049 If
Total length of short bars (If) = 25'2" X 40 bars

Total length of short bars = 25.167 > 40 bars = 1,007 Ilf
Total length of bars (If) = 1,049 If + 1,007 If = 2,056 If

Total weight of bars (pounds) = 2,056 If X 0.376 pounds per foot
Total weight = 773 pounds
Add 10 percent for lap and waste — Use 850 pounds



Example (9): Grade Beam Reinforcing

**» Determine the grade beam in the front of the building
(30 feet long). The specifics of this grade beam are
found in Figure 10.24.

¢ There are four No. 5 horizontal bars and No. 3 bars

used for stirrups at 12 inches on center (o.c.).



Example (9): Grade Beam Reinforcing
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FIGURE 10.24. Grade Beam Details.




Solution of Example (9):
Grade Beam Reinforcing

Total quantity of bars No. 5 (If) = 4 bars X 30" per bar = 1201f
Total weight of bars (pounds) = 120 If X 1.043 pounds per foot
Total weight = 125 pounds
Add 10 percent for lap and waste — Use 138 pounds




Solution of Example (8):
Grade Beam Reinforcing

- Stirrup length = 12" X 4 B
Stirrup length (If) = 1.167" X 4 = 4.7 per stirrup

Stirrup spaces = 30’ /1’ stirrup spacing
= 30 spaces — Use 31 stirrups

Total length of No. 3 stirrups = 31 stirrups X 4.7 = 146 If

Total weight of stirrups (pounds) = 146 If
> 0.376 pounds per foot

Total weight = 55 pounds

Add 10 percent for lap and waste — Use 61 pounds




Reinforcing Steel Quantity Takeoff
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FIGURE 10.25. Reinforcing Steel Quantity Takeoff.



Reinforcing Steel Quantity Takeoff
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FIGURE 10.25. (Continued)
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