SIS ey

Arab Academy for Science, Technology & Maritime Transport

Quantity Surveying of
Foundation Reinforcement

Dr. Karim Helmi

U IS ) CB 415 Notes  Dr. Karim Helmy

Bar Bending List

* Bar Shape sketch

BOQNo | Bar | Type |Noof Noof|Noof |Shape Length | Total

Mark | & Members | each | total ofeach | length
Size bars bar (m) | (m)
required
- = o
Footing Y10 1 5 5 0oL _J1s0 1.28 6.4
' s 2 :
Y10 1 S - 1oL20_Jis0 1.28 6.4
Column Y25 |1 3 [ B b |615 | 286
upto =
DPC Y12 |1 5 s |15 246

Y10 |1 41 |41 Dy 171 |70.11

Column Y25 1 4 4 3600 1425 |5.025 ]20.1
Y12 |1 2 2 w6 | 4284 |8.568
—
Y10 1 41 41 = - 1.71 70.11
-
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Shape] = L . She
Cods Bar Shape Total Length of Bar (L) ::s{’c Bar Shape Total Length of Bar (L)
SH-1 — a EE
S h,-j - SH-11 J |L J]} A+B+C+D—(3/2)r—30
,:y++} —
.,,J L
SH-3| » e 5 ) At+Zh SH-12) A+B+C+D+E-2r—40
D e I 4
SH-4 -:[H‘ A+B-o-r/2 SH-15] A+B+C+-r—20
—_—
SH-5 { H; g A+B+C—r—20
Tt SH-14 A+B+C+D+E-2r—40
SH-86 Y A+B+C
+——h
. SH-15| A
SH—7 FRY % b A+2B+C+E
'\‘,;', >
= SH—16 24+B+25¢
SH-8 “ 1 2(A+B)+15¢-2.5r
— —
sH_g ] i SH-17 |7 H | 2asBecesd-2r
—p —
10| ] C )2 2a+38+220 SH-18| H ] IAe3B+1403r
R
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Shape Codes

Shape}
P Bar Shape Total Length of Bar (L)
SH-19 - THA+8)C/B+80

#A
B #%

SH—2()

A+2B+2C—-2r—-40

To be calculated
4 dimensional sketch shall be drawn ont ovef
SH—21] All other shapes |sbedule columms A to B Bvery dimmension
shall be specified and the dimension thal is
allow for the permissible deviations shall be
idicated in parentheses, othervise the
fabricater 3 free to choose which dimension
shall allow for the tolerance
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Calculating Bar Length and Weight

* Weight of bar is calculated by multiplying the
length with the unit weight of the bar

* Bar length is calculated along it center line

* Bar length is calculated from outer most edges

* Bar length is determined either based on
design or code

* Reductions are made to account for cover and

bends
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Concrete Cover
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e 20 mm for slabs

7 ARSI s )

Recommended Concrete Cover Values

e 25 mm for columns and beams
* 40 mm for foundations (footings and ties)
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Bends
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o = bend angle
d,= bar diameter
r = radius to actual centerline of bar
r = radius of mandrel
r, = radius to outside of bar=r_+d,
[ = friction factor 1¢fto
r, = radius to effective centerline of bar=f(d,/2) +r_
a = arc along effective centerline of bar= rE(: o)
T = tangent to radius at outside of bar=r_/(tan a/2)
d = bend curvature deduction =2T-a
=2r ((tan a/2) - r,(1- 0)
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Shape Code Table

N f:O- f)fT tal no. Shape |Length &|Length B| length C|Length Dltength € 00 |
o 0. O iars inj ol no. ape I; 1] n, m; 1] i
L &
Member |Barmark |Type&size | o sleach  [ofbars |Code [{mm) |fmm) |{mm} |tmm) Nmm) (L“"E;" :’K:')g'“
member mm
BA 16| 2 2 a |sna| 3s20 3520 | 2225
seamp1 B @ 16| 2 1 2 |sus| 300 | s150 | 300 5670 | 1792
[Ta T [12] 2 2 4 [sHs| 550 | s1s0 [ sso 6190 | 2199
[stimps | # | 8 | 2 23 | a6 |sH8| 550 | 200 1580 | 2864

Total weight = total length in mm /1000 x total number of bars x weight of bar per m

CB 415
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Shape] = — —
Code Bar Shape Total Length of Bar (L)
SH-1 — — A
SH-2 | s/ = . i
o
SH-3 P L= A+2h
o ———A 3¢
sH-4 | ]I, A+B-e-r/2
1
SHE 1[4 J} A+B4C—r-20
— 4
—
SH—-6 {3 | A+B+C
=% ¢
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Short Direction

c e

T“ ”#
Hf .
L% 2 1"
* Shape code SH-5

« A=C=Hf-2C

* B=Bf-2C

el SIS e

>

Footing Reinforcement

Long Direction

i Ak
|

|

Fi L — 2(A+B)+15¢-2.5r +
* Shape code SH-5
* A=C=Hf-2C- ¢s
B=Lf-2C
CB 415 Notes
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Footing Reinforcement

A=C=400-2x40=320 mm
B=900-2 x40 =820 mm

F1 Long

A=C=400-2x40 -12= 308 mm
B=1000-2 x40 =920 mm

Dimensions Reinforcement
Footing . ) . )
L w H Long direction | Short Direction
F1 1.00 0.90 0.40 5¢12 6912
F2 1.30 1.20 0.40 712 8 @12
F1 Short F2 Short

A=C=400-2x40=320 mm
B=1200-2x40=1120 mm

F2 Long

A=C=400-2x40 -12= 308 mm
B=1300-2x40=1220 mm

No. of
K Total Total
Member | Bar mark | Type & size No. of | barsin |Total no.|Shape [Length A|Length B|Length C|Length D|Length E Length | weight
members| each | ofbars | Code | (mm) (mm) (mm) (mm) (mm)

member (mm) (Ke)

F1 Short 12 4 6 24 | SH-5| 320 820 320 1400 | 29.84
lLong @12 4 5 20 |SH-5| 308 920 308 1476 | 26.21

2 Short |12 4 8 32 SH-5| 320 1120 320 1700 | 4831
Long a | 12 4 7 28 | SH-5| 308 1220 308 1776 | 44.16
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Tie Reinforcement

T~ SH—1 —_— T~
|
Main reinforcement

Column edge to column edge

! . LT N
! I} Vl
i i i :
i ' | '
i :
SH-8 IH l
Stirrups Q
No of stirrups = LT/S +1
S is the stirrup spacing
(el b USRIy CB 415 Notes  Dr. Karim Helmy

Stirrups

i c -~ 10d

(i —+
Shape Code SH -8 0d
A=Hb-2C U

C

B=Bb-2C ) t
L=2(A+B)+20¢$-2.5r-5¢ Hb A
L=2(A+B)+15¢-2.5r B
numberof Stirrups = %+1

L—iBbC—J—l
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Reinforcement of Ties on Axes 1 & 4

‘D
-
|
—

3.8
Number of stirrups = 2 +1=20
Dimensions of Stirr:ups
A=400-2x40=320 mm
B=300-2x40=220 mm

F Longitudinal reinforcement length=5+0.1+0.1=5.2m
I

. Item _|Description Unit | No. L w H

. [Footings FI A 100 090 040

£ JFootings F2 A 130 120 040

K E.JL £ |Tiesanes Land4 i o 380l o030 o040

- 5 [Tiesaxis2and3 w o 350 o030 o040
0.1 r = [Ties axes A and B between axes 1&2 and 3&4 4 203 0300 040

Y [Tiesaxes A and B betweenaxes2 & 3 2 270 030 040

[Tie between axes A and B & between axes 1 & 2 370 030 04

CB 415 Notes  Dr. Karim Helmy
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Reinforcement of Ties on Axes 2 & 3

[: : 1 I I
— il N - - - 3
—
= Longitudinal reinforcement length =5+0.1+0.1=52m
. 35
Number of stirrups = W +1=185
N Use 18 stirrups
item __|Description Unit | No. L | W | H
| ., [Footings F1 4 100l 090 0.40]
- & |Footings F2 4 1300 1200 040
© —5 Ties axes | and 4 2] 3.80) 0.30] 0.40,
g |Ties axis 2 and 3 m 2] 3.50) 0.30] 0.40,
| | = [Ties axes A and B between axes 1&2 and 3&4 4 205030 040
ﬂil - < [Ties axes A and B between axes 2 & 3 o 2700 0300 040
~ F iL Tie between axes A and B & between axes | & 2| 1 3.70] 0.30) 0.40,

CB 415 Notes  Dr. Karim Helmy
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Ties on axes A and B Between Axes 1 & 2
and3 &4

i

| - o=
1] - 7 Jgf . .I

item _|Description Unit | No. L | w | n |

1.00]  0.90  0.40)
1300 1200 040
380 030 040

3.50] 0.30) 0.40)
2.95] 0.3 0.40
2.70) 0.30) 0.40)
3.70) 0.3 0.40)

Footings F1
Footings F2
Tics axes | and 4

Ties axis 2 and 3

[Ties axes A and B between axes 1&2 and 3&4
Ties axes A and B between axes 2 & 3

Tie between axes A and B & between axes 1 & 2|

R.C. Foundations
g
= oo [ oo [0 | |

Longitudinal reinforcement length =4+0.1+0.2=4.3m

2.9
Number of stirrups = 0z +1=15.75
Use 16 stirru;;s

é
R O e CB 415 Notes  Dr. Karim Helmy

Ties on axes A and B Between Axes 2 & 3

J |
. = ﬁ
@0‘1 - 0.1 L -

item _[Description unit | No. L [ w [ u |
. [Footings F1 4 1000 090 040

£ [Footings F2 4 1300 1200 040

5 [Tiesaxesland4 2 380 0300 040

S [Tesaxis2and3 m ol 3500 0300 040

& [Ties axes A and B between axes 1&2 and 3&4 a4 295 030 040

o [Ties axes A and B between axes 2 & 3 ol 270 oa 0.40)
Tie between axes A and B & between axes 1 & 2 i 3700 03 0.40)

Longitudinal reinforcement length=4+0.1+0.1=4.2m

2.7
Number of stirrups = W +1=145

. Use 14 stirrups
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A=C=400-2x40-8 =312 take 310 mm
B =4000+ 100 +200—-2x40=4220m

Tie between axes A and B & between

axes 1 & 2 (Main)
5 :
4

lay
—

(I IIIIIIIT

‘.‘%ﬁ‘%f&@wabg_jigy}w;;ﬂ|v—;ﬁ[/&q CB 415 Notes  Dr. Karim Helmy

Tie between axes A and B & between
axes 1 & 2 (Stirrups)

4 8 ——
! O \1 [ @‘1
1 &
T | =
4
=i
. De
-
Unit | N L w [ H
4 oo 090 0.0
4 10 1 .
o 380 o .
o 3500 030 040
ctween axes 1&2 and 384 4 205 034 o
and B between axes 2 & 3 2| 2700 030 040
[Tic between axes A and B & between axes | & 2 3700 030 049
, 3.7
Number of stirrups = 02 +1=185
P Use 18 stirrups
el s S IR A CB 415 Notes  Dr. Karim Helmy
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Reinforcement of Ties

No. of
X [Total
ember lBar mark [Type & size No. ofbars inTotal no.Shape [ength Alength BLength dlength DlLength ELenglh Tot‘al
members feach of bars  |Code [mm) ((mm) (mm) (mm) (mm) (mm) eight (Kg)
member mm
N LongBar | % 16 2 6 12 SH-1 | 5200 5200 98.59
Ties axes 1 & 4
Stirrups ) 8 2 20 40 SH-8 | 320 220 1160 18.28
N LongBar | U | 16 2 6 12 SH-1 | 5200 5200 98.59
Ties axes 2 & 3
Stirrups ) 8 2 18 36 SH-8 | 320 220 1160 16.45
lMes on  A&BlongBar | 9 | 16 4 6 24 SH-1 | 4300 4300 | 163.06
petween 182, 384 istirrups o | 8 4 16 64 | SH-8 | 320 220 1160 | 29.25
lies on A & BlongBar | ¢ | 16 2 6 12 SH-1 | 4200 4200 79.63
petween2&3  stirrups o | 8 2 14 28 | SH-8 | 320 220 1160 | 12.80
[Tie between axes A|Long Bar o) 16 1 6 6 SH-5 310 4220 310 4760 45.12
B1&2 Stirrups Iy 8 1 18 18 SH-8 | 320 220 1160 8.23

SIS Al

CB 415 Notes
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Column Dowels

A+B-o-1/2

Total length > 2 Ld
Ld =40 ¢ (Compression )
Ld =50 ¢ to 65 ¢ (tension)
B=Ld+(Hf—C-¢S-¢L)
Ais calculated min 100 mm

A=2Ld-B+¢+r/2

IR e

LAl

T

Ld
Ld
e I =" LC
L T
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oB:
* A

Column Dowels

S A

A+B-90-1/2

e Ld=40x16 =640 mm
e 21Ld=1280 mm
640 +400-40-12-12 =976

1280 -976 + 16 + (3 x 16)/2 = 344 mm >
100 mm

CB 415 Notes
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Foundation Reinforcement

L

2 o SIS A

CB 415 Notes

No- ° [Total
e o fipesie [0 S0 IO s e o oy T e [
member
- Short 12 4 6 24 | SH-5| 320 820 320 1400 | 29.84
Long 12 4 5 20 | SH-5| 308 920 308 1476 | 26.21
- Short 12 4 8 32 |SH-5| 320 | 1120 | 320 1700 | 4831
Long 12 4 7 28 | SH-5| 308 | 1220 | 308 1776 | 44.16
esaxes1g4  longBar 16 2 6 12 | SH-1| 5200 5200 | 98.59
tirrups o | 8 2 20 40 | SH-8| 320 220 1160 | 18.28
esaxes2g3  longBar | @ | 16 2 6 12 | SH-1| 5200 5200 | 98.59
Stirrups o | 8 2 18 36 | SH-8| 320 220 1160 | 16.45
Mies on  A&BlongBar | 7 | 16 4 6 24 | SH-1| 4300 4300 | 163.06
petween 1&2, 3&4 kstirrups 6 | 8 4 16 64 | SH-8| 320 220 1160 | 29.25
lies on A & BlongBar 16 2 6 12 SH-1 | 4200 4200 79.63
petween2&3  Istirrups 8 2 14 28 | SH-8| 320 220 1160 | 12.80
[Tie between axes AjLong Bar | 1 16 1 6 6 SH-5 | 310 | 4220 | 310 4760 | 45.12
B1&2 Stirrups 6 | 8 1 18 18 | SH-8 | 320 220 1160 8.23
[Columns owels @ |16 8 6 48 | SH-4 | 344 976 1280 | 97.08
Total weight 815.60
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