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SAHDWICH PANEL CORNER AND WINDOW JUNCTION FORMWORK COMSTRUCTION
RECAST F A .
F 0 R M W 0 R K S DUE TO THE RELEASE OF CO; TO THE ATHOSPHERE THAT OCCURS DURING THE PRODUCTION PROCESS OF CONVENTIONAL PORTLAND CEMENT. CONCRETE Is PRECASTFLODE-INTERPALE SECTION AXONOMETRIC CORNER DETATL
WIDELY CONSIDERED T0 BE AN NON-ENVIRONMENTALLY FRIENDLY BUILDING MATERIAL. THE OBJECTIVES OF THLS STUDY IS TO EXPLORE HOW THE WATURAL Pt SCALE 1:50

THE FORMWORK WOULD BE CREATED USING TREE TRUNKS FROM
THE THINNINGS OF A FORESTRY. THE USE OF THINNINGS MEANS
MO TREES ARE BEING FELLED SPECIFICALLY FOR THE
CORSTRUCTION OF THE FORMWORK. THE USE OF TREE TRUNKS TO
CREATE THE FORMWORE FOR THE FACADE PANEL CAME FROH THE
INITIAL CONCEPT TO TAKE THE SHAPES AND TEXTURES FROM
NATURAL MATERIALS AND APPLY THEM TO THE PANEL.

IN ORDER FOR MINIMUM CONCRETE USE IN THE FACADE
PANEL. THE PANEL NEEDS TO BE HOLLOWED AT THE 'TRUNK’
POINTS CREATING A PANEL THAT IS5 7SHM THINK AT ALL
POINTS. STEEL MHESH REINFORCEMENT WOULD BE BENT INHTO
SHAPE WITH 35MM OF COHCRETE EITHER SIDE. THE MESH
REINFORCEMENT WOULD ALS0 BE USED T0 TIE THE FACADE

C O C A P T U R E CARBONATION OF CONCRETE CAH BE CAPITALISED TO SHIFT THE NATURE OF CONCRETE FROM A CARBOM EMITTER TO. A MORE POSITIVE. CO0: ABSORBING
2 BUILDING MATERIAL, IN ORDER TO MAXIMISE CO; SEQUESTRATION THE MATURE IN WHICH COMCRETE IS UTILISED AS A BUILDING MATERIAL MUST ADAPT. 4
CONCENTRATING ON CONCRETE FACADE PANELS. THE OBJECTIVE OF THIS STUDY AINS T0 ENHANCE THE MATERIALS PERFORMANCE IN RELATION T0 IT5 =

C 0 N C R E T E ENVIRONHENTAL INPACT.
THE FOCUS IS ON DESIGNING A SUSTAINABLE CONCRETE FACADE PANEL, WITH MAXIMUM SURFACE AREA AND MINIMUM VOLUME. THIS AIMS TO ACHIEVE

F A C A D E P A N E L HAXIMUN CARBONATION AND MINIHUNW EMBODIED CAREBON TO REDUCE ENVIRONMENTAL TMPACT.
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tine PAHEL TO THE STRUCTURAL PANEL ON THE INTERIOR AND
’ Tl : e T 18 S STAG A0 AT CREATE THE SANDWICH PAMEL, THE CONCRETE FACADE PANEL
| | HWOULD BE CREATED USING AN ENCLOSED FORMWORK IN ORDER TO
| ! REBAR BENT INTO SCAEED CREATE THE FIGURE ON BOTH SIDES OF THE PANEL. TREE
! ToePnG TRUNKS WOULD BE USED TO MOULD THE FORMWORK FOR THE
| | [ PRECAST FLOGR 5108 SURFACE WITH SILICONE IN ORDER TO HOULD THE TEXTURE,
t | bt et SHAPE AND FORM OF THE TRUNKS. THE CONCRETE WOULD THEW
1 LIl e BE POURED FROM THE TOP OF THE ENCLOSED FORMHORK, 150HM
i ‘ i LK OF INSULATION BOARD SITS BETWEEN THE STRUCTURAL PAREL
: | \ ! TIES TOANGHOR FACADE AND THE FACADE PANEL TO CREATE THE SANDWICH PANEL. GAPS
il 111 | T IN THE HOLLOWS OF THE FACADE PANEL ARE FILLED WITH
i' 2 RERFORCHG VESH MINERAL HOOL.
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! i i | ICE EMBODIED CARBON CALCULATOR
ELEVATION SECTION FOR THE ICE CALCULATOR. [ DECIDED TO TRIAL AND
- SCALE 1:50 SCALE 1:50 COMPARE THREE MIXES THAT I ASSUHED WOULD HAVE VERY

DIFFERENT EMBODIED CARBON OUTCOMES. I CHOSE TO USE
CEM 1 AS 1 ASSUMED THAT DUE TO THE HIGH CEMENT
CONTENT. CEM1 WOULD HAVE A HIGH EHMBODIED CARBON., 1

THE CONCEPT FOR MY FACADE PANEL DESIGN DEVELOPED FROM AN INITIAL OBJECTIVE TO USE ;i::LLE:LL:EisﬂlzuTTD E;'E-E”";:‘é; I:»;ﬂ:ig‘; té::gg:”“’;
THE FORMS AND UNDULATING SHAPES OF WATURE TO CREATE A PANEL WITH MAXINUM SURFACE CONAPRED THIS WLTH WIX THO. CEM TEL NLTH 7E%G685; giimere BRI Sn Lo de S
AREA. AFTER RESEARCHING VARIOUS MATURAL MATERIALS, SUCH AS STOHES AND SAND, I THIS MIX HAD A LOW EMBODIED CARBON DUE T0 THE HIGH BMIYeE, T
— — CARE TO THE CONCLUSION TO USE TREES TO CREATE THE FORM. THE TRUNKS OF PINE AMOUNT OF CEMENT REPLACEMENT. 1 COMPARED THESE THO which 1o eimenl #atio: 0.5
} /WMW% FORESTRY THINNINGS ARE USED TO CREATE THE FORMWORK MOULD WHICH THE CONCRETE IS MIXES WITH CEMII WITH 28% NATURAL POZZOLANIC ASH, YATER FUARTIIYC INOKE P8 W3 o
4 -y CAST IN. VERTICALITY AND PROTRUDING VOLUMES CHARACTERISE THE FACADE SYSTENM THIS HIX BALAWCED BETWEEN THE TWO OTHER MIXES AS IT TOTAL BATEREAL QUANTITY: 226065 PER 3
PLAN DESIGN. PANELS ARE MIRRORED TO CREATE VERTICAL CONTINUITY. THE FACADE SYSTEM AS A ::IESBONBF.UTTI:N UIBH LEMENT. SONTENT 0 TI(;“:EEDﬁl::: i s od s
SCALE 1:50 WHOLE REQUIRES OME PANEL PATTERN. WHICH IS MIRRORED. AND THEREFORE REQUIRES TWO CHBODTED CARBON. ENRODIED CARZOK FACTOR: (G09% RECYCLED

FORMWORK MOULDS TO CREATE. PAMELS HAVE ALSO BEEN ROTATED 180 DEGREES TO CREATE
VARTETY IN THE FACADE.

THE STRUCTURE IS PRECAST CONCRETE. SAHDWICH PANELS WITH A PRECAST FLODR INTERFACE. THE COMCRETE FACADE PAMEL HAS A MINIHUM CARBONATION CALCULATOR
THICKNESS OF 75HMM. 35MM EITHER SIDE OF A STEEL MESH REIMFORCEMEMT. WHICH 15 TIED BACK TO THE STRUCTURAL CONCRETE PAMEL. HESH

REINFORCEMENT IN THE FACADE PANEL ALLOWS THE PANEL TO BE TIED TO THE STRUCTURAL PANEL AT THE MOST INWARD POINTS. 150HM OF USING THE SAME 3 MIXES, 1 USED THE CARBONATION
RIGID BOARD INSULATION SITS BETWEEN THE INTERNAL AMD EXTERNAL COMCRETE PAMELS AND MINWERAL WOOL INSULATION FILLS THE HOLLOW CALCULATOR TO DERIVE THE CARBON ABSORPTION CAPACITY OF

THE MIXES. THE THREE CONTRASTING MIXES RESULTED IH
VARYING CARBONATION RATES. WHICH 1 CALCULATED BASED O
A TIME SPAM OF 50 YEARS. GIVEN THE HIGH EMBODIED EMERGY
OF CEMI. I CALCULATED THE CARBONATION POTENTIAL OF THE
FACADE PANEL USING CEHI TO ASSESS IF THE CARBONATION

RATE IS HIGH ENOUGH TO JUSTIFY ITS USE. CEM III WITH B | | [ [ | | | [ | [ | [ | i
73% 66BS HAD THE LOWEST EMBODIED CARBON AND I oo | e | o | R ! o |
CALCULATED ITS €02 ABSORPTION CAPACITY TO DETERMINE IF . |
IT HAS A HIGH CARBONATION RATE, WHICH WOULD MAKE THIS = T | | | = | | | | = | = |
THE MOST EMVIRONMEWTAL CHOTCE OF MIX. MIX 3. CEMII WITH Tonaees  Beichnll il | ! ! ! ! | } | S 1 ! | !
NATURAL POZZOLANIC ASH 15 THE MEDIAN BETWEEN THESE THO ” . ) |- y )
MIXES AND I CALCULATED THE CARBONATION OF THIS MIX T0 e ’ ) e . - : I
DETERMINE IF AN IDEAL BALANCE BETWEEN EMBODIED EWERGY ; i : ; L . . . ! L ! I | | |
AND CARBON ABSORPTION CAN BE ACHIEVED WITH THIS MIX.
FROM THE [ICE EMBODIED CARBON CALCULATOR AND CARBON
CALCULATOR I WILL DETERMINE THE MOST SUSTAINABLE MIX.
THE AMBITIONS OF THIS STUDY WAS TO EXPLORE HOW THE WATURAL CARBONATION OF CONCRETE CAN BE CAPITALISED TO SHIFT THE MATURE OF CONCRETE FROH A CARBON EMITTER TO A HORE
POSITIVE, CO, ABSORBING BUILDING MATERIAL. I FOCUSED OM DESIGNING A SUSTAINABLE CONCRETE FACADE PANEL, WITH THE AIM OF REACHING MAXIHUM CARBONATION AND MINIMUH EMBODIED CARBON
10 REDUCE ENVIRONMENTAL IMPACT. VARIOUS METHODS WERE USED THROUGH THE PROCESS TO EXPLORE THE OBJECTIVES AND ACHIEVE THE END DESIGN OF THE FACADE PANEL. THE STUDY OF PREVIOUS
RESEARCH PAPERS, A FORHMWORK AND CASTING WORKSHOP. CONTINUQUSLY IMPROYING CARBONATION AND EHBODIED CARBON CALCULATORS. RESEARCH INTO CONCRETE MIXES, 3D MODELLING, TECHRETE
SITE VISIT AND VARIOUS OTHER MODES OF EXPLORATION WERE USED WITH TRIAL AND ERROR TO ACHIEVE AN OPTIMUM BALANCE FOR A COMCRETE FACADE PANEL.
THE FINAL FACADE PANEL ACHIEVES AN OPTIMUM SURFACE AREA OF 2u.8M2, AN 82.2% INCREASE ON THE SURFACE AREA. A MINIMUM VOLUME OF 1.3M’ WAS ALS0 ACHIEVED BY USING AN ENCLOSED
FORMWORK AND A PAMEL THICKNESS OF 75MM WITH STEEL MESH REINFORCEMENT. WITH THIS MAXINISED SURFACE AREA AND NINIMUM VOLUME. VARIDUS CEMENT MIXES WERE TRIALLED IN ORDER 1O
ACHIEVE LOWEST POSSIBLE EMBODIED ENERGY. AN EMBODIED ENERGY OF 277.76C0:XG OVER A S0 YEAR LIFE SPAN WAS ACHIEVED USING CEM ILI WITH 73% GGES. ALTHOUGH THE CAREOHATION RATE OF
ELEVATION OF A TYPICAL FACADE THIS CONCRETE MIX WAS LOWER THAN OTHER MIXES. IT WAS EXPLOITED TO [TS POTENTIAL WITH THE LARGE SURFACE AREA OF THE PANEL AWD HELPED 1N REDUCING THE EMBODIED CARBON OF THE
FACADE PANEL. ALTHOUGH OTHER MIXES MAD HIGHER CARBON ABSORPTION ABILITIES. THE CARBOWATION RATE WOULDN'T ABSORB EMOUGH €02 OVER THE LIFE SPAN OF THE BUILDING TO JUSTIFY USING
THESE MIXES.

SPACES WHERE THE "TREE TRUNKS™ EXTRUDE,

PLAN OF A TYPICAL FACADE
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