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Proposals

It is proposed to carry out a timber resin end repair to a bressumer beam at Claremont Road,
Newcastle

Calculations carried out in conjunction with Timber Repair Systems proposed connection.
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Davies Torres Design Ltd
20 Ann Wicks Road
Frampton on Severn

GL2 7HJ

Project Job no.
Claremont Road 150312
Calcs for Start page no./Revision
Beam 5
Calcs by Calcs date Checked by Checked date Approved by Approved date
RD 31/03/2015

FLITCH BEAM ANALYSIS & DESIGN TO BS5268-2:2002

TEDDS calculation version 1.5.07

Load Envelope - Combination 1

35.162
0.0
mm | 4600 |
A 1 B
KNm Bending Moment Envelope
0.0
93.003 3.0
mm | 4600 |
1 B
Shear Force Envelope
kN 80.9
80.872 .
0.0 Je

-80.9
4600

Applied loading
Beam loads
Live

Dead

Self Weight

Load combinations
Load combination 1

Imposed full UDL 10.100 kN/m
Dead full UDL 24.200 kN/m
Dead self weight of beam x 1

Support A Dead x 1.00
Imposed x 1.00

Span 1 Dead x 1.00
Imposed x 1.00

Support B Dead x 1.00

Imposed x 1.00
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Davies Torres Design Ltd Calcs for Start page no./Revision
20 Ann Wicks Road Beam 6
Frampton on Severn Calcs by Calcs date Checked by Checked date Approved by Approved date
GL2 7HJ RD 31/03/2015

Analysis results

Maximum moment

Design moment

Maximum shear

Design shear

Total load on beam

Reactions at support A

Unfactored dead load reaction at support A
Unfactored imposed load reaction at support A
Reactions at support B

Unfactored dead load reaction at support B
Unfactored imposed load reaction at support B

Mmax = 93.003 kNm Mmin = 0.000 kNm
M = max(abs(Mmax),abs(Mmin)) = 93.003 kNm

Fmax = 80.872 kN Fmin = -80.872 kN
F = max(abs(Fmax),abs(Fmin)) = 80.872 kN

Wiot = 161.744 kN
Ra_max = 80.872 kN
Ra pead = 57.642 kN
Ra_imposed = 23.230 kN
Rs_max = 80.872 kN
RB pead = 57.642 kN
RB_imposed = 23.230 kN

Ra_min = 80.872 kN

RB_min = 80.872 kN

fe——320—»|

Timber section details

Breadth of timber sections

Depth of timber sections

Number of timber sections in member
Timber strength class

Steel section details

Breadth of steel plate

Depth of steel plate

Number of steel plates in beam
Steel stress

Bolt diameter

Member details
Service class of timber
Load duration

+ +
+ + +
+ +
+ 4+
+ +
j«——300—»]
[e———400———»]
b=140 mm
h =320 mm
N=2
C24
bs =20 mm
hs = 320 mm
Ns = 1
py = 165 N/mm?
0 =12 mm
1
Medium term
Lo = 400 mm

Length of bearing

Section properties

Cross sectional area of beam
Timber section modulus

Steel section modulus

Second moment of area of timber
Second moment of area of steel

A=Nxbxh=89600 mm?
Zx=Nxbxh?/6=4778667 mm?3
Zxs = Ns x bs x hs? / 6 = 341333 mm?
Ik =Nxbxhd/12 = 764586667 mm*
Ixs = Ns x bs X hs® / 12 = 54613333 mm*
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Load proportions
Instant deflection under permanent actions

Instant deflection under principal variable action

Final minimum modulus of elasticity

Uinstc = 7.511 mm
Uinsta1 = 3.027 mm
Kdet = 0.6
y2=0.3

Enminfin = Emin X (Uinsta + Uinsta1) / (UinstG + Uinsta1 + Kdef X (Uinstg + W2 X Uinstat)) = 4867 N/mm?

Proportion of applied load in timber
Proportion of applied load in steel

Modification factors

Duration of loading - Table 17

Bearing stress - Table 18

Total depth of member - ¢l.2.10.6

Load sharing - cl.2.9

Lateral support - cl.2.10.8

No lateral support

Permissible depth-to-breadth ratio - Table 19
Actual depth-to-breadth ratio

Compression perpendicular to grain
Permissible bearing stress (no wane)
Applied bearing stress

ki = Emean X Ixt / (Emean X Ixt + Ess950 X |><s) =0.424

ks = 1.1 X Essa50 X Ixs / (Emin.fin X Ixt + Esses0 X Ixs) = 0.826

Ks=1.25
Ka = 1.00
K7 = 0.81 x (h? + 92300 mm2) / (h2 + 56800 mm?) = 0.99
Ks = 1.00

2.00
h/(Nxb+Nsxbs)=1.07
PASS - Lateral support is adequate

Gc_adm = Ocp1 X Kz x Kg x Kg = 3.000 N/mm?
Oc_a = RB_max / (N x b x Lb) = 0.722 N/mm?
Oc_a / Oc_adm = 0.241

PASS - Applied compressive stress is less than permissible compressive stress at bearing

Bending parallel to grain
Permissible bending stress
Applied timber bending stress

Om_adm = Om X K3 x K7 x Kg = 9.287 N/mm?
Om_a = kix M/ Zx = 8.261 N/mm?
Om_a / Om_adm = 0.890

PASS - Timber bending stress is less than permissible timber bending stress

Applied steel bending stress

Check beam in shear
Permissible shear stress
Applied shear stress

Deflection

Modulus of elasticity for deflection
Permissible deflection

Bending deflection

Shear deflection

Om_as = ks Xx M / Zxs = 224.948 N/mm?
Om_a_s / Py = 1.363

FAIL - Steel bending stress exceeds permissible steel bending stress

Tadm = T X Kas x Kz x Kg = 0.888 N/mm?
Ta=3xkix F/(2xA)=0.575N/mm2
Ta / Tadm = 0.648
PASS - Shear stress within permissible limits

E = Emean = 10800 N/mm?

Sadm = min(14 mm, 0.003 x Ls1) = 13.800 mm
db_s1 =10.538 mm

Ov s1 = 1.845 mm
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Total deflection Oa = Op st + Ov st = 12.383 mm

Ba / Sadm =0.897
PASS - Total deflection is less than permissible deflection

Flitch plate bolting requirements

Total load on beam Wit = 161.744 kN

Total load taken by steel Ws = ks X Wiot = 133.534 kN

Basic bolt shear load - Table 71 veo = 3.520 kN

Number of interfaces Nint=(N+Ns)—1=2

Number of bolts required at supports Nbe = max(ks x Rs_max / (Nint X Vo), 2) = 9.484
Limiting bolt spacing Simit = Min(2.5 x h, 600 mm) = 600 mm
Maximum bolt spacing Smax = 475 mm

Minimum number of bolts along length of beam Noi = Ws / (Nint X Vgo) = 18.968
- Provide a minimum of 10 No.12 mm diameter bolts at each support
- Provide a minimum of 19 No.12 mm diameter bolts staggered 80 mm alternately above and below the centre line

Minimum bolt spacings

Minimum end spacing Send = 4 X 0p = 48 mm

Minimum edge spacing Sedge = 4 X ¢p = 48 mm
Minimum bolt spacing Sholt = 4 X ¢p = 48 mm

Minimum washer diameter Ow =3 X P =36 mm

Minimum washer thickness tw=0.25 X ¢p =3 mm
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Appendix

Property Repair Systems Beam Proposal
Structural Details/Dimensions

Sketch Plan of Building

Photographs

TG6 Resin Data Sheet
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TRS TYPE D, 9 SHEAR CONNECTORS, 3 SLOTS, CATEGORY +/-3mm

Y]

o o O ; O @@ —
(e) -—
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RODS

(h) o)
© O O o I I O @ —
” : (b) ” ;
) (@)
EXISTING TIMBER TO BE SLOTTED IN SITU TRS - RODS FACTORY BONDED

COMPANY - Proten Services CONTACT - Ray Stokell

SITE - Claremont Road ENQ/JOB NO: 4517 DATE - 12/03/2015

BEAM REFERENCE NO. 4 NO. TO REPAIR 1
DIMENSIONS (NOT TO SCALE)

WIDTH (mm) (a) 140
DEPTH (mm) (b) 320
OVERALL LENGTH (mm) 2200
BASE THICKNESS (mm) (¢) 37.5
SHEAR CONNECTOR (ROD) CENTRES (mm) (d/e/f 50/120/270
SHEAR CONNECTORS (RODS)

LENGTH OVERALL (mm) (50:50 EXISTING/TRS) 800
DIAMETER (mm) 16
NUMBER 9
MATERIAL HT BZP Steel
SLOTS (DO NOT SCALE FROM SKETCH)

NUMBER 3
WIDTH (mm) (g) (MAX. FOR RESIN VOLUME ALLOWED) 115
DEPTH (mm) (h) (MAX. FOR RESIN VOLUME ALLOWED) 25
SCHEMATIC ONLY - NOT TO SCALE ©D C MOORE 1997

ALL PROPOSALS TO BE VERIFIED BY A STRUCTURAL ENGINEER



REQUEST FOR STRUCTURAL CALCULATION

.'—-_-__'—_—-h_'__-_.__-_._—__‘_.u—.—u-

BRESSUMER BEAM

e e e e

WIDTH OF TIMBER (mm) AhDmn
DEPTH OF TIMBER (mm) B0 ppe
LENGTH CUT OFF (including bearing) (m) LLAm,
LENGTH OF BEARING {(mm) . Aroona

TIMBER TYPE (goftwogd/or hardwood} ~ .oeeeee

FUNCTION OF COMPONENT (supports what?)
................ S lnzS. Ond 3Tony Aeus.

----------------------------------------------------

_ SIZEOEROOM.(mxm) _ . . . ﬁ“-’tDK 570

NUMBER OF BRESSUMERS/SINGLE BEAM A, fedsTe, BTgee

A:uu.- A (L-

TIMBERS RESTING ON BRESSUMER  ../2.x 1-29 %95 <
(Function/Size/Number) AP

MASONRY ABOVE BRESSUMER - HEIGHT B afPlox
- THICKNESS .. 24 8m

ROOE COVERINGS ............. L ATl v eviree s sransniens
LOADING (Domestic/Gommercial/Special) Donasmc

Piease attach a Sketch or scale drawing of the room and
its fioor components,
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TRS STRUCTURAL T rouR o ot
RESIN v vy

An Ultra Low Disturbance
Building Solution

DESCRIPTION Features

e Adhesion greater than the

. . cohesive strength of timber
TRS STRUCTURAL RESIN is a versatile, three part e Solvent and water free

epoxy resin grout which can be applied to all types of
timber, masonry, concrete and many metals to bond
them together, fill voids and inject into slots. It does
not contain solvent or water. The product can be

¢ Non shrink

e Working pot life: maximum of
15 minutes at 20 degrees C.

e Cure time: 24 hours initial at

poured or injected

20C, 7 days full cure.

TYPICAL USES

TRS — Timber-Resin Splice installation resin.
For pouring or injecting into voids in timber,
concrete & masonry and for filling slots. For
casting support pads and bearings.

PREPARATION & METHOD

Cut out all rotted, loose or flaking material and
vacuum to remove dust. Abrade or grind as
necessary to provide clean, stable surfaces
free of all contaminants. Fill any cracks or
splits with our Quick Setting Wood Filler Paste,
to prevent leakage.

Mix the two liquid components first, then add
the powder slowly (wear a dust mask) and mix
thoroughly, using a mixing paddle in an
electric drill running at low speed.

TRS Structural Resin can be injected using
disposable 1 litre cartridge tubes, which
require a 1 litre skeleton gun.

Ensure that the temperature is above 5
degrees Centigrade, or pre-warm the
materials, otherwise curing may be
delayed or prevented.

TECHNICAL DATA

Active Substance

DGEB A/F Epoxy Resins

Other Components

Cycloaliphatic Polyamine Adduct
Mix ratio - Do not vary the mix ratio
Liquids — Base:Hardener =2:1
Bond Strength/Tensile Shear Adhesion
12 N/mm?

Compressive Strength - 81 N/mm?
Tensile Strength - 22 N/mm?
Flexural Strength - 42 N/mm?
Flexural Modulus - 5720 N/mm?
Specific Gravity - 1.53

Static Modulus of Elasticity

E: 17.235 KN/mm?

Young’s Modulus >17,000 N/mm?
Aggressivity to other materials
No known aggressivity
Classification

Irritant & corrosive

Colour

Mid Grey

Property Repair Systems - 01626 331351
Unit 3, Olympus Business Park, TQ12 2SN
DCM - 06/13



