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What is Low Carbon Design?

Challenge the brief
Is construction the answer?

Repurpose / refurbish / reuse
Maximise space utilisation

Appropriate structural configurations
Appropriate design criteria

Highly-utilised structures
Carbon-efficient materials

Minimise

waste Prefabricate components

Improve construction practices

Specify
low

carbon

Adapted from PAS 2080



Changing Metrics - The Value of Low-Carbon Design

20th Century triangle

QUALITY
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The Carbon Quadrant
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Net Zero Carbon Challenges ..
Delayed Regulation

The UK NZCBS - Beta Test Version

Spring 2024
Beta Testing Issue for Public Consultation

The Standard itself
Draft version for ‘beta
Testing

Draft Version:
Beta Test

Numerical Annex to the

Standard

« Contains the limits and
targets

An industry-proposed amendment to
The Building Regulations 2010

Whole life carbon

INDUSTRY-PROPOSED DOCUMENT

Z1 Carbon assessments
Z2 Carbon intensity

1t is not part

Proposal revision 1

26 April 2022

A proposal from the construction industry




Parliamentary Bills
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What's holding timber construction back...
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Timber engineering approach

4. Specialist

3. Tender to Contractor Appointed
Civic Engineers help to develop mass timber structure 2. Scheme Specialist Timber Civic Engineers work for the
options principles acting as Client’s Engineer Desi gn contractor manufacturer

Establish frame type

' : + Post & Beam
Civic Engineers
+ Panal construction

@ RIBAStages2/3 RIBA Stage 3+

Planning

Consent

: Civic Engineers

+ Hybrid Systems —
8. Timber . .
E connection 7. Individual = 6. Detailed DeSIQn
drawings component &ﬁﬁ [ el Arrenaement uas 5. Component /
drawings for £ + Loading Plans Panel / Volumetric
9. Manufacture manufacture < Coleulations Definition

with piece
indentification

Component Building Extensive collaboration
Drawings Regulations with manufacturer to suit
Approval syslems, processes,
transport and lifting
requirements

12. Finalise 13. Collation of
10. Assembly / construction ‘As-Built’ information 14. Hand
erection on site on site for O&M Manuals . Handover

& e RIBA Stage 6

Civic Engineers
component
connaction
inspections

11. Production
Site connections

Site



Case Study 1: Delamere Forest
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Delamere Forest Visitor's Centre
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SLOT N TRUSS

ALIGNED TO ALLOW TRUSS INSTALLATION

REFERTO DWG 00754 FOR B0LT
ARRANGEMENT T0 TOP CHORD

MEMBERS REUIRING ANTI-S8LT
SCREWS REFER 10 DWG 00756

REFER 8oL
ARRANGEMENT TO DIAGONAL

10mem THE FULL HEIGHT
STIFFENER PLATE FROM T84

REFER BoLT
ARRANGEMENT T0 BOTTOM CHORD

DETAIL C (TRUSS TR4)

.
=

50UD TIMBER “VENEER" OR INFILLTO BOTH
SIDES OF PLATE. TIMBER FIXED TO STEEL WITH 2
No. M20 BOLTS {1 Hi TOP, 1 Ma. BOTTOM AT
MAX B0 G/ HORZONTAL SPACING.

2 THE WEB PLATE
(GIRDER OFFSET T ACCOMMCOATE FUTCH

PLATEWELDS 7
DETAIL (1.8) KEY PLAN




Loblsack Seed Store Facility for the Woodland Trust

KEY

EXISTING SITE PROPOSED PLAN



Mass timber framing and
CLT slabs
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KNAPP MEGANT® HEAVY
DUTY BEAM HANGER -
550x150x50 O.S.A.

S

IR1- PORTAL FRAME OPTION
Kk 110

20mm THICK STEEL PLATE
WITH 25 no. M20 BOLTS

@ EACH SIDE
1
\
'

© OVIC ENGINEERS LWITED

ASSUME BOLTS HAVE
MINIMUM 5xd (100mm)
SPACING AND EDGE
DISTANCE

VERTICAL SHEAR = 225kN (ULS) l

KNAPP MEGANT® HEAVY
DUTY BEAM HANGER -
310x100x40 0.S.A.

l VERTICAL SHEAR = 60kN (ULS)

TR1.- PORTAL FRAME OPTION.
HEAR CONNECTION ONLY

INITIAL CONCEPT DESIGN OF CONNECTIONS -
TO BE DEVELOPED IN THE NEXT STAGE PENDING
FURTHER COORDINATION WITH THE
APPOINTED TIMBER FRAME CONTRACTOR

O MOMENT = 120kNm (ULS)

l VERTICAL SHEAR = S5kN (ULS)

o000 00600

TR2 -TIED TRUSS OPTION

SHEAR & MOMENT CONNECTION

31/10/23] PO1 |Issued for information | 88 | JBr

REV | DESCRIPTION DRAWN | D
: Civic Engineers
A

PROJECT

Lobslack Seed Facility

TTLE Bolted timber-to-timber connections design
intent
DRAVING STATUS STATUS CODE
FOR INFORMATION XX
SCALE @ A3 ORAV

Frame and Connection Design

SLIDING WALL LOCATION
AND SUPPORTS TBC.
ALLOWANCE OF
1.0kN/m2 FOR
PARTITIONS HAS BEEN
MADE ON SLAB

ITEM B) REMOVE L-R SPANNING GLULAM
BEAMS AND UTILISE DOUBLE SPAN CLT SLAB
SPANNING L-R

180mm THICK ELT WALL
BELOW WITH
PENETRATIONS AS

FOR COMSISTENCY, ADOPT
200mm THICK CLT SLAB.
THROUGHOUT. CAN
PROVIDE 60min FR.

© CIVIC ENGINEERS LMITED

ITEM A} REMOVE GLULAM BEAMS AND
UTILISE SINGLE SPAN SINGLE SPAN CLT SLAB
SPANNING L-R BETWEEN CLT WALLS

200mm THICK SLAB
ADOPTED IN THIS AREA FOR 15T FLOOR PLAN MARK-UP
CONSISTENCY, OPENINGS

AND INTERNAL WALL

ARRANGEMENTS TO BE

UPDATED TO SUIT LATEST

ARCHITECTS GA.

ROOF PLAN MARK-UP

\COMNECTION DETAILS TO BE
AGREED WITH TIMBER
FRAME MANUFACTURER
AND COORDINATED WITH

REQUIRED WALL/SLAB FIRE ‘\-“\__‘ 5

RESISTANCE PERIODS.

BEAM REMOVED - WALL TO
SUPPORT CLT PANELS ON
BOTH SIDES OF GL3

7200mm

200mm THICK SLAB.

SECTION A-A

ADOW x 5250 GLULAM
CENTRAL BEAM BEAM

200mm THICK SLAB

_¢\_

250W x 450D GLULAM EDGE

WALL SITS INSIDE
PERIMETER COLUMNS

SECTION B-B BEHIND

- ALLOW FOR S0mm DEFLECTION AND

TOLERANCES ZONE BELOW STRUCTURE;

- LOADINGS CONSIDERED:
- MEZZANINE SIDL = 0.5kN/m2 (ASSUME
VENTILATION AND AC, VINYL FLOOR AND
SERVICES WITHIN THIS ALLOWANCE)

VENTILATION AND AC, CARPET TILES AND
SERVICES WITHIN THIS ALLOWANCE)
- OFFICE IL= 3.5kN/m2 (2.5 + 1.0 FOR
PARTITIONS)

- ROOF 5iDL = 1kN/m2

- ROOF i = 1.2kN/m2 (ALLOWANCE FOR WIND
+ ACCESS/MAINTENANCE)

- CLT WALL AND SLAB LAYOUT, CONNECTIONS
AND THICKNESSES TBC PENDING CONFIRMATION
WITH TIMBER MANUFACTURER,

wurwcivicongineers.com

LOBSLACK SEED FACILITY

ITEM C) IF END BAY INCREASED TO 7.2M WIDE, SLAB

CAN STILL WORK AT 180mm DEEP (CONSIDERING
LOADS AS ABOVE).

POSSIBILITY FOR FURTHER

REFINEMENT/AUTERNATIVE STRUCTURAL TYPOLOGY |01 | S A8 [TAT1 SRR AR ke

TBC PENDING FURTHER COORDINATION WITH
TIMBER MANUFACTURER AND DESIGN TEAM.

me
LEVEL 01 AND ROOF STRUCTURAL REVIEW

DRAWING STATUS STATUS C00E
FOR INFORMATION XX

ORAWING Mo, eV
2821-01-CIV-XX-XX-5-5-00013 P02
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Structure

CLT (WALLS, FLOORS
AND ROOF)

GLULAM (BEAMS,
TRUSSES AND COLUMNS)



Case Study 2 - Castle Square, Swansea

Swansea City Centre, between Princess Way,
Castle Bailey Street and Caer Street
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The Project
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The Spaces

PAVILION A




PAVILION A

CLT Panels

Glulam Beams



The Spaces

PAVILION B




PAVILION B

Curved Glulam Frames
Central Glulam Columns
Radial Joisted Roof



Technical Design

PAVILION B

ToC=+14.150 m
ALLOWANCE FOR MEP <

OPENINGS FOR CONDENSERS 1125W x 11000P RC

CAPPING BEAM

ToC=+13.375m 3

TIMBER STUD WALL BELOW.
175x50 C24 STUDS @ 600c/c WITH
12mm PLY FIXED BOTH FACES

OPENINGS IN ABEYANCE SUBJECT

i STRAIGHT PRIMARY GLULAM BEAM TO
I TO EOC ROOF LIGHT
/ j  Dichoce SUPPORTENDSOF CANTHEVER RADIAL
/ 3 = mm
/] 250%50 €24 JOISTS.
/ / / SPACING IS 400c/c PIN JOINT AT APEX TO FORM "3 PIN ARCH". APEX
/ =+ FOR LOWER LEVEL MAX CRANKED IN PLAN SO OUT OF PLANE TIE FORCES
/ ROOF, REFERTO RESISTED BY ROOF JOISTS VIA MECHANICAL
PART PLAN BELOW

CONNECTION PLATE

250 THK CURVED GL28
GLULAM BEAM

STONE COLUMNS
BELOW
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A ! ranii
" ! ;
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1. STONE COLUMN 15 INSTALLED WITH LEVELED TOP AND 2. CONNECTOR PLATE FABRICATED WITH DOWEL HOLES
PRE-DRILED HOLES AND GROUT HOLES (If NLEDED).
THE CONNECTOR PLATE IS ALIGNED WITH THE STONE,
O T N WD 8 THE DOWEL BARS ARE INSERTED RESIN. FIXED INTO THE

SAP TO B SEAUID TO PROVER
PROTEEION 10 3THEL RATE
(1)

STONE AND THE PLATE IS LEVELLED ON THE GROUT.

ALLOW POR Therm VLG
RO (1IN0 AAPROR A

OF SRCUING) S

APPROE 300015 STFTL
ATE

O MADW FOR 5w SRADOW GA# [AD! S0K
MOMTTETURAL MIAAIM DIMENLION E)irmad 0o

W Come VD 8 3. THE 320 CLT PANEL, WITH PRE-DRILLED MOLES, 1S DROPPED 4. THE 180 CLT PANEL IS INSTALLED OVER THE TOP AND
OVER THE PROJECTING DOWLL BARS TO BLAR ONTO Tit SECURED TO THE PANEL SILOW.
FLAT AND LEVEL SURFACE PROVIDED BY THE PLATE. THE VOIO SEAL ARDUND STEEL PLATE

15 GROUTED UP- AND AN ANCHOR PLATE IS CONNECTED

WITHIN A REBATT TO CLAMP THE CLT PANTL

Jamw 3 S 200 ELI8 ST RATE W
LA Al
BENGTH AS DERARVINGD
OMNECTIOW DA

S RATE W A AN
1LEWGT A) ST AT

200u1C04 18 WA WITLF e ad
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atre
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0002006 W5 SHELE AMGLE

|

B J00M 0016 R AR

200008 R34 SAELT
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200024 1A TS
Ak
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Case Study 3: National Trust - Shugborough Estate Visitor Centre







Oak Tree
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RAFTERS TAPERED ATEND 1
TO TSmm WITH TS7mm i
BLOCKING TIMEER END £7:200mm BLOCHNG  2No. Sx100mm C24 i
PLATE SCREWED INTO BETWEEN RAFTERS AT TIMBER JOISTS
RAFTER 4 1200mm C/C Lamem PLYWOOD. :
¥ / — i
i = GUTTER SHOWN H
S5 50 3000 CANTLEVES B ‘ | WOICATVELY i
BDLTED THROUGH THE CENTRELINE
USING \10 BOLTS AT S00mm | ’ 18mm PLYWOOD 1
< 8E M PROTRUDES FROM i
THE BUILDING TO SUPPORT RAFTERS | H
ABOVE. TAPERS AT END TO 75mm DEEP T £
£74150mm FACE FIX CONCEALED = -
FLANGE JOIST HANGER SCREWED | u H |
INTO EAVES BEAM
connEcToN oF FOR STANDARD STRAW
TIMBER AAFTER 10 STRAW BALF WALL SEETVRICAL ;
R HETANNG WALL DETL BALE SEE TYPICAL DETALL P DETAIL 00N
PLEASE REFER TO 1007 i
1
1
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OO TS SESE i
[ N 1
| N NS 1
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I SN |
| N 1
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| o 7 1
| A Ly |
S X !
| /\ K | |
| NN | 1 .
N CORK EDGE INSULATION TO 1
| \// 2 SRCHITECT S SPECIFCATION [E H
vy | +80.00
Wi [ =
TN
| RN =
L
N |

]_ 1
FOAMED GLASS INSULATED FiLL ﬂ i a
TO ARCHITECT'S SPECIFICATION o




Recently Completed - Forest School, Staffordshire
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TIMBER ENGINEERING

Challenge
Opportunity

Joy

THANKYOU

Manchester
0161 228 6757

London
020 7253 2977

Leeds
0113 2025 130

Glasgow
0141 370 1829

civicengineers.com
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