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DESIGN PARAMETERS

1. All new timber to be used in areas, as designed is to
bave the following grading in accordance with
BS5268, part 2, 2002 as varied from CP112 to which
design shall be carried out - 18% moisture content not
exceeded.

Table 10 py, = 7.5 N/mm?
Em.nl = 10800 N/mm

Pt shear =0.71 N/rnm
Pn = 4.5 N/mm’
Pio = 7.9 N/mm?*

Old timber py, = 7.5 N/mm®
Epmin = 7200 N/mm?

Where main members are required and loading for long
term at max. design loads does not occur. Use factors:-

K3 =1.25 snow + dead
K3 = 1.00 floors
K4 = 1.1 bearing

K7(300/200)*'' =1.046 -200 depth
K7(300/225*" =1.032 -225 depth
K8 =1.10 load share

2. Structural steelwork, as simply supported beams and
portals, is to be designed plastically to BS5950:1985
for all steel to BS4360 as varied by euro codes grade
43A unless so specified on drawings.

3. Brickwork and blockwork to be in mortar designation
(i11) with facing bricks / flettons having a minimum
strength of 27.5 N/mm’, whereas light-weight blocks
to be 7N/mm” compressxve stress stren<rth brickwork
overall stress capacity fi, to be 7. 9N/mm>. Blockwork
overall stress capacity, fi., to be 5.4N/mm” and partial
safety factor taken as 3.1 in both cases. For check onto
old brickwork, general siress capacity in compression
to be assumed as 0.42N/mm” net increase from new

! build, unless noted otherwise.

Hemfir selected
C24 timber or
equivalent.
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4. Concrete to be designed to BS8110:1985, part 1.

Concrete to be C35/20mm agg at 28 days with:-
fu = 35 N/mm®
f,=0.35 N/mm’ -say

no reinforcement.

Cover to earth faces 40mm min whereas
to other faces wuse 25mm minimum.  All
reinforcement to be high yield noted as HY.,
(designation “T”) with f, = 460 N/mm?

5. Allowable ground bearing capacity of soil assumed to

be 110 kN/m? at 900mm depth. Value to be checked
in strip footing excavation before concreting.

Depth of mass concrete below 900mm invert to
requirements of L.A.

For further requirements see relevant drawing.
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Ref, Calculations Service load Ultimate load
TYPICAL RCOF LOADING 10GK | 10QK | 14GK | 16 QK
Dead load:
Concrete tiles 0.50
Sheathing felt 0.10
Battens 20 x 10 @150
0.02x001x5.9/0.15 0.01
Insulation 0.01
Joists 200 x 50 @ 400
0.20x0.05x5.9/0.40 0.15
Total 0.77 1.07
Live load:
Snow @ 30° - no access 0.75 1.20
1.52 kN / m? 227 kN / m?
FYPICAL CEILING LOADING
Dead load:
Joists 100 x 50 @ 400
0.10x0.05x5.9/0.40 0.07
Lathe and plaster 18mm - say
0018x18x09 0.29
Services - say 0.10
Total 0.46 0.64
Nomiral live load: 0.25 0.40
0.71 kN / m> 1.04 kN / m?
225mm SOLID WALL
Dead load:
BWK 0.225x 17 . 3.83
Plaster 2 sides —say 2 x0.012 x 18 0.43
Services - nominal 0.05
L 431 kN/m? 6.03 kN / m*
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CAVITY WALL LOADING 1.0 GK 1.0 QK 1.4 GK 1.6 QK
Dead load:
Outer skin face brick 0.103x 17 1.75
Inner blockwork 0.1x9 0.90
Insulation - gay 0.02
Plaster inner skin 0012x18 0.22
Services - say 0.05
Total 2.94 kN / m? 4.12 kN /m?
FLOOR - SUSPENDED FIRST
Dead load:
Carpet - say 0.05
Hardboard 0.005x59 0.03
T+G floor boards 0.02x59 0.12
Joists 200 x 50 @ 400
020x005x59/040 0.15
Plasterboard + skim under
0.013x18 0.23
Services - say 0.05
Total 0.64 0.89
Live load: 1.50 2.40
GROUND BEARING 2.14 kN/m2 329kN/ l’n‘2
CONCRETE GROUND FLOOR
Dead load:
Carpet 0.05
Hardboard 0.005x59 0.03
T+G floor boards + battens
(0.020+002)x59 0.13
Insulation 0.01
200 R.C. slab 020x24 4 80
50 blinding 0.05x24 1.20 |
Total 6.22 871 "
| Live load: . I =T | 240 _4]
N S | 772KN/m? ILITkN/m® |
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Ref. Calculations Service load Ultimate load
CHEEKS 1.0 GK 1.0 QK 1.4 GK 1.6 QK
Dead load:
Clay tiles 0.50
Battens 20x12@ 150
0.02x0012x59/0.15 0.01
Felt 0.17
Verticals @ 600
0.15x0.05x5.9/06 0.07
Insulation 150mm 0.02
Plasterboard 0.012x 18 0.22
Services - say 0.05
Total 1.04 kKN /m? 1.45 kKN / m?
150 LIGHTWEIGHT
BLOCKWORK WALL
Dead load:
120 blockwork -
Breeze or similar  0.12x 13 1.56
Render one side 15mm 0.015 x 24 0.36
Plaster secondside  0.012x18 0.22
Services - nominal say 0.05
Total 2.19 kN / m? 3.07 kN /m’
PARTITIONS
Dead load:
Head and Sole plates
2x0.1x005x59/3.0m 0.02
Verticals @ 600
0.1x0.05x59/06 0.05
Insulation 0.01
Services - say 0.10 |
Plasterboard 2 x0.012x 18 0.43 /
Total | 0.61 kN /m? L 0.86 kN / m’
= b
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FLAT ROOF 1.0GK | 1.0QK | 1.4GK 1.6 QK
Dead load:
3 layers hot bound bituminous felt 0.45
Sheathing felt 0.10
18mm Marine ply 0018x79 0.14
Joists - 150 x 50 SW @ 400 CRS 0.04
Insulation 100mm 0.01
Services - say 0.05
Plasterboard 0013x18 0.23
Total 1.02 143
Live lead: (no access) 0.75 1.2
Total 1.77kN/ m? 2.63 kN / m?
TYPICAL SUSPENDED
CONCRETE FLOORS
Dead load:
175mm concrete slab  0.175 x 24 4.20
Services - say 0.10
False ceiling under - say 0.10
75mm screed 1.80
Insulation - say 0.01
Timber battens
0.02x001x59/0.15 0.01
Flooring 0.02x5.9 0.12
Total 6.34 3 88
Live load: (domestic) 15 24
Total 7.84 KN/ m® 11.28 kN / m?
100 BLOCKWORK WALLS
Dead load:
100 LWT block 0.1x9 0.90
10mm plaster — both sides
2x001x18 0.36
Services - say 0.05 ‘L
Total 1.31 kN /m? 1.84 kN / m?
_ | - ]
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CANTILEVER RETAINING WALLS - HANDBOQOK

ANALYSIS OF SPECIFIED CROSS SECTION FOR GIVEN 7

SET OF LOAD CONDITIONS - METRIC UNITS. SHEET 1 OF &4

TH o~ LeTadA@ Wiw~r DesSiq . M/F\

PROGRAM DESCRIPTION .

¥ _
\
This program calculates the bending moments ;Sjééﬁgf
1..,/

and associated steel areasat the quarter

points up the loaded length of the e ﬂﬁ
cantilever stem. It also calculates the m% h
bending moments, associated steel areas | metres

and shear stresses at sections 11 and 22
in the toe and heel. The horizontal
force required for a factor of 2 against

sliding, the maximum ground pressure, Fy
the position of the resultant of the 1 > =W
forces acting on the base and the factor
against overturning are also calculated. i : >
A 1 .
- Y /— ' e |-¢-—52—+
71 B
PROGRAM DETAILS /

The bending moment in the stem at a distance h, below ground level is found
from the equation

M, = kAh;%<W1hn + 3w2) + Mg kNm/m
6 102

where kp, W,, Wy, and M, are defined overleaf.

M, is calculated for h, values of 0, h/,, h/,, 3h/), and h, and the result
printed together with the required steel areas. If the value of My ig
positive the steel is required in the face adjacent to be retained material.

To ensure a factor of safety of 2 against sliding the value of Fg = 2Fy -,ZW
is determined. If Fg is positive then an additional horizontal force is
necessary.

The horizontal force 2Fy is found from the equation

W
2F, =1ks (h + == D.)| —* (h + —— D.) + 2W kN/m
H A 105 2 102(+1032 2 /

where h and D2 are defined overleaf,

The total vertical loadZW has the value

ZW=W1+V-12+\713 kN/m
- W, h 24Dp
where Wq = Bp|—— + W, + kN/m
[102 2 T3
is the summation of the vertical forces on the base between point B
and section 22 _ 24D1 D2
Wo = Wy 4+ —x <
2 3 103 (h + 105 ) kN/m
is the summation of the vertical forces on the base between section 22 and 11
- D
and W;.—..z.'iD_z (131 -1 2) kN/m
103 10°

is the summation of the vertical forces on the base between section 11 and

point A,
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CANTILEVER RETAINING WALLS -
ANALYSIS OF SPECIFIED CROSS SECTION FOR GIVEN H/\N[)B()()K
SET OF LOAD CONDITIONS - METRIC UNITS. 71

SHEET 2 oF 4

The safety factor against overturning Op has the value MZ/M1

k 2 W D
where M4 = —A (h + _DZ.) — (h+ -—2-) + 3\\'2 kNm/m
6 107 102 103
andM2=‘7l1(B1-—B§)+VJ2(B1-B2--£13)+ ;I(B1-Bz—ﬂ)..uo kNm/m
2 2,10 - 105

The resultant of the forces on the base intersects the foundation level at
a distance y from A where

M5 - M
y = 2 ! m
=W
The maximum ground pressure developed at A depends on the value of Y as follows
when  1/3,B1<y<1/2.B,, Ppax -=4 + EZW (1/3B: - y) KN,/m?
B4 B 2
1
but when y<1/3.B,, Pmax = ?’. kN/mZ
y

where Bq is defined overleaf. When y>1/2.B1 the computer will stop.

Similarly the values of the bending moments and shear forces on section 11
and 22 of the base also depend on the value of Y such that for section 11
when 1/3.B4 <y <1/.2.B1

B
— o2 _
15,, =.Z_Wx1, 1+6(2 y) (1 - 2 - 3
B | B4 1
(’ =w _z[ (gl -y) I
My ===x 1+ (6- - 1/2 x ¥ kN
' 2B1 1 B1 _BL?> 1 3 m/m
but when 1/3,B1>y>1/3.x1:
S" =§_”x1'(2 —ﬁ) - WB kN/m
3y 3y
z -
(M,, = EW (30 0) /0, v kiNm/m
9y Sy
and when y<1/3x,:
15” =5V - W3 kN/m
Tu,  =zuexq - ) - 1721, v kNm/m
For the shear force 522 and bending moment M22 on section 22
when 1/3B,<y <1/2 B,% - - —
e x -
s <Eix [1-8Z -V B 3§ kN/m
B'I 2 L Bq Br
B —
SV M (- -
(M0 - = | - 2‘1 (6 - bty) | - /2% Wy kNm/m
- B
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CANTILEVER RETAINING WALLS - HANDBQOOK
ANALYSIS OF SPECIFIED CROSS SECTION FOR GIVEN 71
SET OF LOAD CONDITIONS - METRIC UNITS. SHEET 3 OF &4
but when 1/3, 151>y>1/3.(131 - x5)
s = L' ) 2 W kN/m
e 215 0 |-
1 s -
(Maz =2Wy[1 - B—y_‘ (B1 - 12)] - 1/2.3(2 w1 kNm/m
and when y<1/3.(B; - x,) :
1 -
(Mza =2 - 2& w»] kNm/m
where x B B D1 d B
1 =584 -8By = —= and x5 = o
1o 2" "2

NOTE: When the bending moments Mw and M22 are positive the steel is required

in the bottom face of the base, and if negative in the top face.
stresses at sections 11 and 22 are calculated from the shear forces in the

normal way.

The steel required at any section is calculated assuming Pst = 230N/mm*
and Peb = 6.9N/mm¥,

The shear

INPUT DETAILS
The input is listed in the following sequence; the last item is N on the input form
Max.
Item Units digits Description Example
71 - - Program number 71
W, kg /= 5 Density of soil 1025
D) kN/m* 5 Surcharge 26
M, kNm/m 5 Applied moment on wall from direct force Wy 50
h m 5 Loaded height of stem 5.5
ka - 4 Pressure coefficient 0.3
dq mm b Effective depth to reinforcement in stem k20
D2 mm L Overall base thickness 470
Bz m b Length of heel 3
Dy mm b Overall stem thickness k70
Wy kN/m 5 Vertical load on wall Lo
By m b Total length of base k.57
s - b Coefficient of friction soil/concrete 0.3
do mm b Effective depth to reinforcement in base L2o

OUTPUT DETAILS

Besides all the input details, the bending moments, with their relevant
areas of steel, at the quarter points in the stem of the retaining wall
are printed,



[ PROGRAM

ANALYSIS OF SPECIFIED CROSS SECTION FOR GIVEN HANDBOOK
SET OF LOAD CONDITIONS - METRIC UNITS. 7 SHEET & oF &4

The factor of safety against overturning together with the additional
horizontal force needed to be developed to achieve a factor of safety
of 2 and the distance from A of the resultant force on the base, are
printed.

Finally, the maximum ground pressure, the bending moments and the shear
stresses at section 11 and 22 are printed, together with the relevant
areas of steel reinforcement.

If the value of y is printed repetitively with DO, after program
check Y, then y>1/2.B4. If the value of dq or d, is printed

repetitively with EQor DO respectively, then compression steel

is required at that section.

If the value of 911 or qpp is printed repetitively with AOthen the shear
stress has exceeded the permissible value of 0.67 N/mm2,
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