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Quantity Surveying of 
Foundation Reinforcement

Dr. Karim Helmi
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Bar Bending List

• Bar Shape sketch
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Shape Codes

2A+3B+14φ-3r

2A+B+C+6φ-2r

2(A+B)+15φ-2.5r
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Shape Codes
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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

CB 415 Notes     Dr. Karim Helmy

Concrete Cover
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Recommended Concrete Cover Values

• 20 mm for slabs
• 25 mm for columns and beams
• 40 mm for foundations (footings and ties)
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Bends
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Shape Code Table

Total weight = total length in mm /1000 × total number of bars × weight of bar per m 
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Footing Reinforcement
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Footing Reinforcement

Short Direction

• Shape code SH – 5
• A = C = Hf – 2C
• B = Bf – 2C 

Long Direction

• Shape code SH – 5
• A = C = Hf – 2C - s
• B = Lf – 2C 

C

C

Hf

Bf

C
C

C

Lf

C

C

2(A+B)+15φ-2.5r
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Footing Reinforcement

Member Bar mark Type & size No. of 
members

No. of 
bars in 
each 

member 

Total no. 
of bars

Shape 
Code

Length A 
(mm)

Length B 
(mm)

Length C 
(mm)

Length D 
(mm)

Length E 
(mm)

Total 
Length 
(mm)

Total 
weight 

(Kg)

F1
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

F2
Short 12 4 8 32 SH-5 320 1120 320 1700 48.31
Long 12 4 7 28 SH-5 308 1220 308 1776 44.16

Footing

Dimensions Reinforcement

L W H Long direction Short Direction

F1 1.00 0.90 0.40 5     12 6 12
F2 1.30 1.20 0.40 7     12 8 12

F1 Short
A = C = 400 -2 × 40 = 320 mm
B = 900 – 2 × 40 = 820 mm
F1 Long
A = C = 400 -2 × 40 - 12 =  308 mm
B = 1000 – 2 × 40 = 920 mm

F2 Short
A = C = 400 -2 × 40 = 320 mm
B = 1200 – 2 × 40 = 1120 mm
F2 Long
A = C = 400 -2 × 40 - 12 =  308 mm
B = 1300 – 2 × 40 = 1220 mm
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Tie Reinforcement

Main reinforcement
Column edge to column edge

Stirrups

LT

No of stirrups = LT/S +1
S is the stirrup spacing
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Stirrups

Shape Code SH – 8
A = Hb – 2C
B = Bb – 2 C
L = 2(A + B) +20  -2.5 r - 5
L= 2(A + B) +15  -2.5 r 

𝑛𝑢𝑚𝑏𝑒𝑟𝑜𝑓 𝑆𝑡𝑖𝑟𝑟𝑢𝑝𝑠 =  
𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑡𝑖𝑒

𝑠𝑝𝑎𝑐𝑖𝑛𝑔 𝑜𝑓 𝑠𝑡𝑖𝑟𝑟𝑢𝑝𝑠
+ 1

C

C

Bb

10 d

A

C

10 d

Hb

B

C
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Reinforcement of Ties on Axes 1 & 4

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

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑡𝑖𝑟𝑟𝑢𝑝𝑠 =  
3.8

0.2
+ 1 = 20

Dimensions of Stirrups
A = 400 – 2 × 40 = 320 mm
B = 300 – 2 × 40 = 220 mm

Item Description Unit No. L W H

R
.C

. F
ou

nd
at

io
ns

Footings F1

m³

4 1.00 0.90 0.40
Footings F2 4 1.30 1.20 0.40
Ties axes 1 and 4 2 3.80 0.30 0.40
Ties axis 2 and 3 2 3.50 0.30 0.40
Ties axes A and B between axes 1&2 and 3&4 4 2.95 0.30 0.40
Ties axes A and B between axes 2 & 3 2 2.70 0.30 0.40
Tie between axes A and B & between axes 1 & 2 1 3.70 0.30 0.40
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Reinforcement of Ties on Axes 2 & 3

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

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑡𝑖𝑟𝑟𝑢𝑝𝑠 =  
3.5

0.2
+ 1 = 18.5

Use 18 stirrups

Item Description Unit No. L W H

R
.C

. F
ou

nd
at

io
ns

Footings F1

m³

4 1.00 0.90 0.40
Footings F2 4 1.30 1.20 0.40
Ties axes 1 and 4 2 3.80 0.30 0.40
Ties axis 2 and 3 2 3.50 0.30 0.40
Ties axes A and B between axes 1&2 and 3&4 4 2.95 0.30 0.40
Ties axes A and B between axes 2 & 3 2 2.70 0.30 0.40
Tie between axes A and B & between axes 1 & 2 1 3.70 0.30 0.40
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Ties on axes A and B Between Axes 1 & 2 
and 3 & 4

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

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑡𝑖𝑟𝑟𝑢𝑝𝑠 =  
2.95

0.2
+ 1 = 15.75

Use 16 stirrups

Item Description Unit No. L W H

R
.C

. F
ou

nd
at

io
ns

Footings F1

m³

4 1.00 0.90 0.40
Footings F2 4 1.30 1.20 0.40
Ties axes 1 and 4 2 3.80 0.30 0.40
Ties axis 2 and 3 2 3.50 0.30 0.40
Ties axes A and B between axes 1&2 and 3&4 4 2.95 0.30 0.40
Ties axes A and B between axes 2 & 3 2 2.70 0.30 0.40
Tie between axes A and B & between axes 1 & 2 1 3.70 0.30 0.40
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Ties on axes A and B Between Axes 2 & 3

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

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑡𝑖𝑟𝑟𝑢𝑝𝑠 =  
2.7

0.2
+ 1 = 14.5

Use 14 stirrups

Item Description Unit No. L W H

R
.C

. F
ou

nd
at

io
ns

Footings F1

m³

4 1.00 0.90 0.40
Footings F2 4 1.30 1.20 0.40
Ties axes 1 and 4 2 3.80 0.30 0.40
Ties axis 2 and 3 2 3.50 0.30 0.40
Ties axes A and B between axes 1&2 and 3&4 4 2.95 0.30 0.40
Ties axes A and B between axes 2 & 3 2 2.70 0.30 0.40
Tie between axes A and B & between axes 1 & 2 1 3.70 0.30 0.40
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Tie between axes A and B & between 
axes 1 & 2 (Main)

A = C = 400 – 2 × 40 – 8 = 312 take 310 mm
B = 4000 + 100 + 200 – 2 × 40 = 4220 m
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Tie between axes A and B & between 
axes 1 & 2 (Stirrups)

Item Description Unit No. L W H

R
.C

. F
ou

nd
at

io
ns

Footings F1

m³

4 1.00 0.90 0.40
Footings F2 4 1.30 1.20 0.40
Ties axes 1 and 4 2 3.80 0.30 0.40
Ties axis 2 and 3 2 3.50 0.30 0.40
Ties axes A and B between axes 1&2 and 3&4 4 2.95 0.30 0.40
Ties axes A and B between axes 2 & 3 2 2.70 0.30 0.40
Tie between axes A and B & between axes 1 & 2 1 3.70 0.30 0.40

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑡𝑖𝑟𝑟𝑢𝑝𝑠 =  
3.7

0.2
+ 1 = 18.5

Use 18 stirrups
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Reinforcement of Ties

Member Bar mark Type & size No. of
members

No. of
bars in
each
member

Total no.
of bars

Shape
Code

Length A
(mm)

Length B
(mm)

Length C
(mm)

Length D
(mm)

Length E
(mm)

Total
Length
(mm)

Total
weight (Kg)

Ties axes 1 & 4 Long Bar 16 2 6 12 SH-1 5200 5200 98.59
Stirrups  8 2 20 40 SH-8 320 220 1160 18.28

Ties axes 2 & 3 Long Bar 16 2 6 12 SH-1 5200 5200 98.59
Stirrups  8 2 18 36 SH-8 320 220 1160 16.45

Ties on A&B
between 1&2, 3&4

Long Bar 16 4 6 24 SH-1 4300 4300 163.06
Stirrups  8 4 16 64 SH-8 320 220 1160 29.25

Ties on A & B
between 2 & 3

Long Bar 16 2 6 12 SH-1 4200 4200 79.63
Stirrups  8 2 14 28 SH-8 320 220 1160 12.80

Tie between axes A,
B, 1 & 2

Long Bar 16 1 6 6 SH-5 310 4220 310 4760 45.12
Stirrups  8 1 18 18 SH-8 320 220 1160 8.23
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Column Dowels

LdHf

Ld

C

Total length ≥ 2 Ld
Ld = 40  (Compression )
Ld = 50  to 65  (tension)
B = Ld + ( Hf – C - S - L )
A is calculated min 100 mm

A = 2Ld – B +  + r/2



23-Feb-19

12

CB 415 Notes     Dr. Karim Helmy

Column Dowels

• Ld = 40 × 16 = 640 mm
• 2 Ld = 1280 mm
• B = 640 + 400 – 40 - 12 -12 = 976
• A = 1280 – 976 + 16 + (3 × 16)/2 = 344 mm > 

100 mm
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Foundation Reinforcement

Member Bar mark Type & size No. of
members

No. of
bars in
each
member

Total no.
of bars

Shape
Code

Length A
(mm)

Length B
(mm)

Length C
(mm)

Length D
(mm)

Length E
(mm)

Total
Length
(mm)

Total
weight (Kg)

F1 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

F2 Short 12 4 8 32 SH-5 320 1120 320 1700 48.31
Long 12 4 7 28 SH-5 308 1220 308 1776 44.16

Ties axes 1 & 4 Long Bar 16 2 6 12 SH-1 5200 5200 98.59
Stirrups  8 2 20 40 SH-8 320 220 1160 18.28

Ties axes 2 & 3 Long Bar 16 2 6 12 SH-1 5200 5200 98.59
Stirrups  8 2 18 36 SH-8 320 220 1160 16.45

Ties on A&B
between 1&2, 3&4

Long Bar 16 4 6 24 SH-1 4300 4300 163.06
Stirrups  8 4 16 64 SH-8 320 220 1160 29.25

Ties on A & B
between 2 & 3

Long Bar 16 2 6 12 SH-1 4200 4200 79.63
Stirrups  8 2 14 28 SH-8 320 220 1160 12.80

Tie between axes A,
B, 1 & 2

Long Bar 16 1 6 6 SH-5 310 4220 310 4760 45.12
Stirrups  8 1 18 18 SH-8 320 220 1160 8.23

Columns dowels 16 8 6 48 SH-4 344 976 1280 97.08
Total weight 815.60


