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Project : 30 High Street, Marlborough : Replacement partition wall on first floor, and steek supports.

Client: Knight Frank

Project No S2780

Date : July - August 2025 Additional Calculations

Consent was given to the structural drawings prepared by AMA. Work has started on site again and these calculations relate
to the new evidence found. In particular the timber beam supporting the first floor gable was rotten , and was not supported

at all at the North East Party Wall.

An new tubular steel column is proposed onto a piled foundation specifically intended by the designers — Target Installation to

be installed in confined spaces without damaging adjacent structures.

Probing has been recommended, and testing of the piles is required.

Standards Used

EC1 - Loading

EC3 - Structural Use of Steel.
EC5 — Structural use of timber
EC6 - Structural use Masonry

With appropriate National Application Documents.

All work subject to Listed Building Consent, Building Regulations Approval, Opening Up, Site Conditions and our terms and

conditions.

Construction Design and Management Regulations 2015 ( CDM 2015) - See drawings and previous CDM documents.
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Calculations:

Rear roofs are tiled. Roof pitch taken from survey drawings at 41 Degrees. The roof

Tiles sarking, battens

timber

X onslope

X onplan

other dead load on plan, kN/m?
ceiling joists
Plasterboard /Lath and plaster
services
Y onplan&onslope

X dead

Live Load
Snow /Roofimposed

Attic Live

Total dead +snow / imposed load on plan 2.509

0.800
0.150
0.000
0.000
0.950
1.259

0.100
0.500
0.050
0.650
1.909

kN/m?
0.6

0.000
0.6

max

uniform snow

No access
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Drift snow load

Sk =[0.2+0.1 Z] + {(A —100) / 525}
Zone, Z
AQOD

Characteristic snow ground load,Sk, kN/'m2:=

f >100m AOD(0.2 + 0.1*Z) +{(AOD — 100)/525}
Else ((0.2 + 0.12)

Characteristic snow ground load,Sk, kN/'m2:=

Roof Pitch,a1, degrees

Coefficient, p1

Design Snow Load :=u1 * Sk, kKN/m2 <30 deg
& 0.8 * (60- )/30) for 30deg <a<60deg

Imposed load, Qk on roof:=, KN/m2
Imposed Point load =, kN

h,m
Sk =
Case A 2 h/Sk:=

B1, m
B2, m
B3,m

Lsl1, m

Ls2,m
Case B 2*b3/(Ls1+Ls2)

Sk * 1, kN/m2

Accidental snow load '=Sk*Mew1 *1.05/1.5
0.640 [kN/mA2 SLS p=1.5 ULS
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2
130 m
Ref
0.457 “Structural elements
0.400 Design manual

Working w ith Eurocodes”

41
0.800
0.232 For pitches >60 deg = 0 kN/m"2

0.380
0.9

211
0.457

9.231

1.621
2.730
4.35

1.621
2.730
2.000

2.000

equivalent

Because the drift snow load imposes a triangular load onto part of the roof structure the Drift Snow Load is not critical and the

roof snow UDL iof 0.6 kN/m~2 s the design criterion.
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Valley Gutters kN/m~"2 m
Timber and boarding 0.25
Code 6 Lead 0.3
girth of gutter 0.6
Weight /m valley gutter  0.330

Waterin gutters
channel width 0.4
Channel depth 0.05 50mm rain/hr.
Live load of flowing water 0.196
Total gutter live load 0.526  kN/m SLS ‘

Partition Loads  kN/m? m kN/m
Timber frame 0.15
Plasterboard / lath and plaster 0.36 Side 1
Plasterboard / lath and plaster 0.36 Side 2
Plysheardiaphragm 0.150 Side 1
Plysheardiaphragm 0 Side 2
1.02
Height of partition 2.2
‘ Self weight of partition 2.244

Roof Dead Load =1.909 kN/m *2.7/2 m =2.577 kN/, SLS
Roof Snow/live Load = 0.6 * 2.7/2 = 0.81 kN/m SLS
Gutter Live Load = 0.526 /2 =0.263 kN/m
Total Dead + Live = 3.65 kN/m SLS
Partition Load = 2.244 kN/m
Total onto steel beam =3.65 + 2.244 = 5.894 kN/m
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Torsion onto steel beam .
Nodal Load @ 290mm c/c =5.894 kN SLS * 0.29 = 1.709 kN per node.

Eccentricity from the drawing in the range —75mm to 60mm at the beam ends, more at the gable wall.

Staadpro model

Maximum torsion =0.008 radians := 0.458 degrees. Max rise of UB = 0.408mm. Torsion is well controlled.
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Connections to existing 178 * 102 UB, and BM, shear in PFC

Max values: 0.172 kN.n SLS into angle includes self weight of the PFC

o (o |[= ] =]
Mz(kN-m) Mx({kN-m)

0.18 5 0472 45

0.12 0.12

0.06 0.06
3 133

1203 : | —9
E 1 2 3327

0.06 0.06

.12 110 0.12

0.18 0.18
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Shear into connection = 0.287 kN SLS
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=] |o || = | =
Fy(kM)
0.30 - -0.30
.20 {0180 Lo.20
0.10 - L0.10
12[] T T —1_19
1 2 3332
0.10 4 Lo.10
0.20 - L0.20
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Weight of roof onto the gable =0 kN/m SLS
Infill to higher roof taken as block density 19 kN/m”3 with tile hanging over the North East portion. Lath and Plaster

FFL 136.04
= ST

2300

l\g
FFL 13374

L ‘ - : : - " ——

FFL 131.41
h

f"gof(-;ﬁ#lq’-érw} ’;L-?i/ﬁffﬁ Fa ?4'

REARELEVATION 777/

Area A2 =3.1*1.7/2=2.635 m? Height =1.7m @ 16 kN/m"2 Weight =2.635 * (16 * 0.1 + ( 0.55 + 0.36)) = 2.635 * 2.51 = 6.614
kN SLS as a triangular load.
Equivalent to 1.7 * 2.51 = 4.267 kN/m Max as a triangular load
AreaAd4=3.1%*22=6.82kN/m% Height =23 @ “"“ =6.82*2.51=17.118 kN SLS as a UDL
Equivalent to 2.2 * 2.51 =5.522 kN/m as a UDL
Total load onto steel beam from gable conservatively =6.614 + 17.118 =23.732 kN SLS
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First Floor Load:

First floor
Dead Load:
deck
Joists self w eight
tw o layers plasterboard / lath and plaster
services

Live Load:
Live Load: Offices Class B1
partitions

Loaded width of floor onto steel beam
Dead =0.45 /2 * 0.8 =0.18 kN/m SLS
Live =3 *0.45/2=0.675 kN/m SLS

Self weight of steel in StaadPro analysis.

kN/m2
0.24
0.15
0.36
0.05
0
0
0.8

2.5
0.5

3.8

kN/m2
v=1.35
v=1.5
Xy 5.58

1.08

4.5
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Column Reaction =17.0 kN SLS :
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Column by end of beam — change to 150 * 150 SHS t=8mm
Span of beam =3.33m.
B 52780 v2 column in corner Gable Support Beam - Beam *

Geometry Property Loading Shear Bending Deflection

Beam Mo =1

1.663

M
I
26

n
1—0.000\

-5.989
Digt. Disp.
Deflection o =
st e 0.000 0.000
m mm
1.800 -5.859 )
3qa7 EAR Selection Type
2375 4738 |3C15LSDEAD ~ |
2812 -3.808 — '
. {1x D
Faeg S ERR © Global Deflection ir
© ¥ Dir
(O Local Deflection () Z Dir

Max deflection =5.999mm
Permissible =3300 /360 = 9.17mm UF deflection =0.65 <1 OK
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Max BM =18 kN.m ULS Max shear =20.1 kN ULS.

w4 ERRERRES
Mz{kN-m}
20 q r20
10 4 F10
0 166
10 T T 12
1 2 285
10 - B.51H10
20 - -18 L20
= [=|[= | =
FyikN)
30 5 r30
20,1
20 F20
10 4 F10
10 T
1
10 H
20 - 5303
30 - L30
Hot-Finished Square Hollow Sections ~ Bending resistance with S355
Wl
Design moment resistance and design shear resistance T
(S Printdesigncta {x] | Export o excel
Secton designation Moment resistance Second moment of area Shear resistance
Size Thickness Readily Mass per metre Section classification
avalable! Mere i Vera
hxh t
mm mm kg/m kNm cm* KN
150 x 150 4.0 182 Class 4 376 o 238
50 v 226 Class 2 554 1000 294
63 v 281 Class 1 682 1220 367
80 v 351 Class 1 841 1490 459

Use Hot rolled tube to weld plate on top / on side / at bottom to support new joists at any reasonable level.
S355 used to allow welding without lowering the yield stress.

Note with the support column away from the party brick wall than a restraint will be required from the SHS to the wall.

This calculations applies to a cantilever tube with the column set on two number piles at 600mm apart.
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Torsional stiffness is very good
Mb = 68.2 kN.m ULS Class 1 section. Permissible shear =367 kN.
Bending UF =18/68.2 =0.26 <1 Shear UF =20.1/367 =0.05 << 1 0K

SHS 150 * 150 t=6.3 OK S355 Only Hot rolled with 10mm plate welded 6mm LLFW each side for mid tube position, one side for
top or bottom position .- hit and miss.

Case 1 — double piles used because of obstructions in the ground.

Column 80 * 80 SHS Cold rolled S275 min. onto 152 * 152 UC 30 kg/m bridging beam — subject to piling positions.
Column load = 17.7 kN SLS including column and bridging beam self weight.
Moment son column — from capping plate BM's and notional BM
Axial =17.7 * 1.5 = 26.55 kN ULS. My and Mx from capping plate =26.55 * (0.08/2.0 + .001) = 26.55 * 0.05 = 1.328 kN.m SLS
Plus 26.55 /180 * 2.3 = 0.339 kN.m
Total Mx = My = 1.328 + 0.339 = 1.667 kN.m ULS
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Cold Formed Square Hollow Sections -

Section properties +

Dimensions & properties
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(D) Pritdesigndzta | Exportio evcel
Dimensions and properties
Section designation
) ) Area of section Ratio for local buckling Second moment of area Radius of gyration Elastic modulus Plastic modulus Torsional constants
Size Thickness Mass per metre
hxh t A ot I i Wy W I w,
mm mm kg/m cm? cm® cm om® cm® cm® om?
80x80 3.0 707 901 237 87.8 312 220 268 140 33.0
35 8.1 104 19.9 9.8 310 260 295 161 37.6
10 922 17 17.0 m 307 278 331 180 8
50 13 144 13.0 131 303 329 397 218 297
60 132 168 103 149 298 37.3 458 252 56.6
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Tubular Sections EC3 — S235 Min Cold Rolled

Forces:ULS kN.m kN
BM MéJoh M, 1.667 S MéJor, Ve 0.00 kN
BM Minor, M, 1 67 S Minor, V., 0.00 Axial, Ned, 26.550
Geometry/Parameters T f T 71T\
hly y hy T * A T =4
Section : RHS 100 * 60 t=5
h,mm 80 Radius of gyration, major, iy, cm 3.03
b,mm 80 Radius of gyration, minor, iz, cm 3.03
Thickness, t, mm 5.0 Elastic modulus , major, W,el,y, ,cm*3 32.9
Area,cm*2 144 Elastic modulus , minor, W,el,z, , cm*3 32.9
I, major, lyy cmh4 131 Plastic Modulus, major, W pl,y, cm"3 39.7
|, minor, Izz, cm*4 131 Plastic Modulus, minor,W,pl,z, cm*3 39.7
Actual Member Length, Major axis, mm 2400 c,mm 65 Cold formed
Actual Member Length, Minor axis, mm 2400 cit 13 o 0.49
Effective length factor 1.5 Class 1 or better Air=1.0
Column effective length major axis, mm 3600
Column effective length minor axis, mm 3600 1 N/mm"2
e 1.000
Elastic critical buckling load, kN Minor axis Major axis
204.57 204.57
Plastic axial force capacity :
f,A 338.4 338.4
Non dimensional slenderness axis:
A=y f, A 1.286 1.286
N(’V
Buckling parameter, axis:
&= 05 (1 +x(X-0.2)+7%) 1.593 1.593
1 0.395 0.395
X=——+—= but not>1.0 : :
TERFIS
Slenderness Ratio: N, 118.81 A, 118.81

Design Compression resistance:

-

133.57

Smaller value of N, kN. | 133.569
Interaction formulae C,. 1.00
_ N 1.216
k,=C, [1+(Xx- 0.2)(——2—
(X\’Nrk/yMl>
but:
0.8N 1.159
k=0 [14(— 23N
(X\’Nrk/yMl>

1.159
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k\Z:0A6* k\\
Coe  1.000
N 1.216
k.=C,[1+(X-02)(——F—
(%o N ! Y aar)
but:
048 N 1 .1 59
ZFCW[H(M
(XN Yorr)
k. 1.159
k,=0.6+k_ 0695
N M, M 0.199 + 0.207
+ yy +k\2
Xy N oY1) (XM 1Y 111) (M we!¥ sar) 0.530
Niga M g M. 5 0.2 + 0.124
+ zy +kZZ
(X Ng il ¥aur) XM Y air) (M, ri! Yaar) 0.530
Buckling Combined bending and axial compression: 0.530 OK

Cross Section Resistance:

Major axis M k=W Y mo kN.m  9.33
Minor axis M, xi=Wo Y kN.m 9.33
Af, 338.4
N i ra= kN.
MO
ne_ Ve 0078
Npl,Rd

_(A-2bt) 0.444

=)
but not>=0.5 a, 0444
_ 1-n
MN"'Rd_M"I"'Rd(lTSa) kN.m 11.05
= l-n 11.05
MN,z,Rd_Mpl,z,Rd“TSa) kN.m

My = KN.m 11.05

Mg N M_ gy < My g OK

x =B Lﬂ but<6 1.672
(1-1.13n7)
Cross Section 0.085 |OK

Resistance
80 * 80 SKS t=5.0mm S235 min. UF combuned bending and axial buckling = 0.536 <
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0.695
+ 0.124
+ 0.207

10K
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Bridging beam

BM =2.67 kN.m * 1.5 =4.01 kN.m
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Section 152x152x30
ane £ 1.1.5 fy, N/mm2 S 275
b T € 0.924
_ i + z Applied Loads
- = —'? = Ned, kN 0
i N e . My,ed, kN.m 4010 Major
h | :T y-—-y Mz, ed 0.000 Minor
t; ___I |_._C i Permissible
_i g - Mb,Rd, kN.m 68.200
.* i UF, buckling 0.059
N,rd, kN 1015.43
UF, buckling 0.059  Combined
Cmz 0.6
mass/m, kg/m 30 Area, A,cm”~2 38.3
Depth of section, h,mm 157.6 Rad gyr, iy, major axis, cm 6.76
Width of section,b,mm 152.9 rad gyr, iz, minor axis, cm 3.83
Web thickness, tw,mm 6.5 U 0.849
Flange thickness, tf,mm 9.4 C1 1
Root Radius, r, mm 7.6 Wy,major,cm”3 222
depth between fillets , d, mm 123.6 Wpl,y major,cm?3 248
Local bucking ratio, cf/tf 6.979 Bw 1.000
Local buckling ratio, cw/tw 19.015 Le, major,mm 900
Le, minor 900
Flange classification: Rolled sections P= 0.75
Class 1¢/tf<=8.0*¢ 7.395 Alt, 0 04
Class 2 c/tf<=9.0 * ¢ 8.320 o It minor 0.49
Class 3¢/tf<=120*¢ 11.093 h/b 1.0
Section Flange Classification Class 1 yml 1.00
Destabilising load yes/no yes
Web classification Destabilising parameter D 12
Web c/tw 19.015 Wpl,z minor
o=0.5" (1 +Ned/Fy* c*tw) 0.500 o zminor 0.49
W=2*Ned/(A*fy)-1 -1.000 I, Major, cm™4 1750
Web class 1 cw/tw max 66.000 *eg 61.01
Web class 2 cw/tw max 76.000 *e 70.26
Web class 3 cw/tw max 114000 *e 105.38
Section Web Classification Class 1

152 * 152 UC 30 OK UF =0.059 <1 OK
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Atkins Martin

Tel : Marlborough, Wiltshire 01672 514 092 Architectural Structures & Restoration

Contemporary , Estate & Listed Buildings & Structures.

E-Mail: office@atkinsmartin.com Analysis, Design, Investigation, Consents, Reports, Civils

Web: www.atkinsmartin.com 2 / 3 Silverless Street
Marlborough, Wilts SN8 1JQ

Addendum:

We have not inspected woodwork or other parts of the structure which are covered, unexposed or inaccessible and we are
therefore unable to report that any such part of the property is free from defect.

This is for the use of our Client only, and shall not be relied upon by a third party.
All work subject to statutory approvals, opening up and site conditions
All work strictly in accordance with our terms and conditions.

The site investigation is a statistical sample only of the ground conditions. Ground conditions may vary between the trial pit /
borehole positions , and the geological maps are a guide only to likely ground conditions.
The analysis is a reasonable guide only of the structural performance. Conditions may vary between the assumptions of the

analysis and this may alter the actual structural performance
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