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ZIMBABWE BLACK GRANITE: MATERIAL PRODUCTION
Precedent: 277 Mott St., New York, NY by Toshiko Mori Architects

277 Mott Street is clad in granite panels that were extracted from Zimbabwe, 
shipped from Port of Beira to a CNC milling facility in Italy, then shipped off to 
New York City as prefabricated panels to be assembled on-site.
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ZIMBABWE BLACK GRANITE: MATERIAL ASSEMBLY
Precedent: 277 Mott St., New York, NY by Toshiko Mori Architects

Table 1 gives perspective on the demand for dimension stone products to be 
used as cladding, as implemented with the black granite for 277 Mott Street. The 
drawing to the right is meant to illustrate how the pieces arrive on site as prefab-
ricated panels that are fastened in place.
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ZIMBABWE BLACK GRANITE: MATERIAL “CURSE”
Precedent: 277 Mott St., New York, NY by Toshiko Mori Architects

Environmental Challenges
 Destruction of vegetation 
  Decreased rainfall
  Clearing of forests for access roads
  Dumping waste rock
 Destruction of animal habitats
 Toxic chemicals in dust
  Disease in livestock, health of locals
 Diversion / blockage of natural drainage systems
  Flooding into agricultural land
 Noise and vibration
 Caused migration of wild animals, disrupting food chain

Cultural Challenges
 Caves, hills, mountains pivotal to Shona religous/cultural beliefs
 Ceremonies performed in caves
  Communication links between people, the ancestral realm and  
  God

Economic Challenges
 Mining companies not hiring locals
 Exploitation
 Area not being developed, impoverished
  Mutoko is one of the poorest districts in the country



Zimbabwe black granite cladding

88.47% 8.14%

3.11%

0.29%

Wall Assembly Mass Composition granite

aluminum
so

lid
 glass

ste
el

Steel fastener

Aluminum panel

Zimbabwe black granite cladding

Glazing
0.00

1,000.00

2,000.00

3,000.00

4,000.00

5,000.00

6,000.00

7,000.00

8,000.00

9,000.00

10,000.00

Re
in
fo
rc
ed

Co
nc
re
te

Pr
ec
as
tC

on
cr
et
e

Po
rt
la
nd

Ce
m
en
t

Li
m
e

St
ab

ili
ze
d
So
il

Un
st
ab
ili
ze
d
So
il

Br
ic
k
M
as
on

ry
Ce

m
en

tM
ot
ar

Ce
ra
m
ic
/P

or
ce
la
in
Ti
le
s

So
lid

Gl
as
s

En
gi
ne

er
ed

Gl
as
s

Li
m
es
to
ne

Sa
nd

st
on

e
Gr
an

ite
M
ar
bl
e

Sl
at
e

Gy
ps
um

/P
la
st
er
bo

ar
d

Pl
as
te
ro

fP
ar
is

So
ftw

oo
d

Ha
rd
w
oo

d
En
gi
ne

er
ed

W
oo

d
(G
lu
el
am

,C
LT
,L
VL
)

Co
m
pm

os
ite

W
oo

d
(M

DF
,O

SB
,P
ly
w
oo

d)
Ba

m
bo

o
St
ra
w

Co
rk

Ar
am

id
Fi
be
r

Ca
rb
on

Fi
be

r
Gl
as
sF

ib
er

As
be

st
os

Fi
be

r
Co

tt
on Fl
ax

He
m
p

Ge
ot
ex
til
es

Le
at
he
r

M
in
er
al
W
oo

l,
Hi
gh

De
ns
ity

Bo
ar
d

M
in
er
al
W
oo

l,
Lo
w
De

ns
ity

Bo
ar
d

Ce
llu
lo
se

In
su
la
tio

n
Gl
as
sF

ib
er
,B

oa
rd

Gl
as
sW

oo
l,
Bl
ow

n
Ep
ox
ie
s

Ph
en

ol
ic
s

Po
ly
es
te
r

Bu
ty
lR
ub

be
r(
IIR

)
Et
hy
le
ne

Pr
op

yl
en

e
Te
rp
ol
ym

er
(E
PD

M
)

Et
hy
le
ne

Vi
ny
lA

ce
ta
te

(E
VA

)
Iso

pr
en

e
(IR

)
Na

tu
ra
lR
ub

be
r(
NR

)
Po

ly
ch
lo
ro
pr
en

e
(N
eo
pr
en

e,
CR

)
Po

ly
ur
et
ha
ne

(e
IP
U)

Si
lic
on

e
El
as
to
m
er
s(
SI
,Q

)
Ce

ra
m
ic
Fo
am

El
as
to
m
er
ic
Po

ly
ur
et
ha
ne

Fo
am

Fi
re
pr
oo

fP
he
no

lic
Fo
am

M
et
al
Fo
am

Ri
gi
d
Po

ly
st
yr
en

e
Fo
am

Ve
rm

icu
lit
e

Ac
ry
lo
ni
tr
ile

Bu
ta
di
en

e
St
yr
en

e
(A
BS
)

Ce
llu
lo
se

Po
ly
m
er
s(
CA

)
Et
hy
le
ne

te
tr
af
lu
or
oe

th
yl
en
e
(E
TF
E)

Io
no

m
er

(I)
Po

ly
am

id
es

(n
yl
on

s,
PA

)
Po

ly
ca
rb
on

at
e
(P
C)

Po
ly
et
he

re
th
er
ke
to
ne

(P
EE
K)

Po
ly
et
hy
le
ne

(P
E)

Po
ly
et
hy
le
ne

te
re
ph

th
al
at
e
(P
ET

/P
ET
E)

Po
ly
m
et
hy
lm

et
ha

cr
yl
at
e
(a
cr
yl
ic,

PM
M
A)

Po
ly
ox
ym

et
hy
le
ne

(a
ce
ta
l,
PO

M
)

Po
ly
pr
op

yl
en

e
(P
P)

Po
ly
st
yr
en
e
(P
S)

Po
ly
te
tr
af
lu
or
oe
th
yl
en

e
(P
TF
E)

Po
ly
vi
ny
lC
hl
or
id
e
(P
VC

)
Po

ly
iso

cy
an
ur
at
e
(B
oa

rd
)

Ca
st
Iro

n,
Gr
ay

Ga
lv
an
ize

d
St
ee
l

Te
rn
e
Co

at
ed

St
ee
l

Te
rn
e
Co

at
ed

St
ai
nl
es
sS

te
el

Hi
gh

Ca
rb
on

St
ee
l

M
ed

iu
m

Ca
rb
on

St
ee
l

Lo
w
Ca
rb
on

St
ee
l

St
ai
nl
es
sS

te
el

W
ro
ug
ht

Iro
n

Al
um

in
um

(P
ur
e)

Al
um

in
um

(W
ro
ug
ht
)

Br
as
s

Br
on

ze
Co

pp
er

Le
ad

Al
lo
ys

M
ag
ne
siu

m
Al
lo
ys

Ni
ck
el
Al
lo
ys Ti
n

Ti
ta
ni
um

Al
lo
ys

Tu
ng
st
en

Al
lo
ys

Zi
nc

Al
lo
ys

Embodied Carbon Range
Cradle to Gate

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

80.00%

90.00%

100.00%

Re
in
fo
rc
ed

Co
nc
re
te

Pr
ec
as
tC

on
cr
et
e

Po
rt
la
nd

Ce
m
en
t

Li
m
e

St
ab

ili
ze
d
So
il

Un
st
ab
ili
ze
d
So
il

Br
ic
k
M
as
on

ry
Ce

m
en

tM
ot
ar

Ce
ra
m
ic
/P

or
ce
la
in
Ti
le
s

So
lid

Gl
as
s

En
gi
ne

er
ed

Gl
as
s

Li
m
es
to
ne

Sa
nd

st
on

e
Gr
an

ite
M
ar
bl
e

Sl
at
e

Gy
ps
um

/P
la
st
er
bo

ar
d

Pl
as
te
ro

fP
ar
is

So
ftw

oo
d

Ha
rd
w
oo

d
En
gi
ne

er
ed

W
oo

d
(G
lu
el
am

,C
LT
,L
VL
)

Co
m
pm

os
ite

W
oo

d
(M

DF
,O

SB
,P
ly
w
oo

d)
Ba

m
bo

o
St
ra
w

Co
rk

Ar
am

id
Fi
be
r

Ca
rb
on

Fi
be

r
Gl
as
sF

ib
er

As
be

st
os

Fi
be

r
Co

tt
on Fl
ax

He
m
p

Ge
ot
ex
til
es

Le
at
he
r

M
in
er
al
W
oo

l,
Hi
gh

De
ns
ity

Bo
ar
d

M
in
er
al
W
oo

l,
Lo
w
De

ns
ity

Bo
ar
d

Ce
llu
lo
se

In
su
la
tio

n
Gl
as
sF

ib
er
,B

oa
rd

Gl
as
sW

oo
l,
Bl
ow

n
Ep
ox
ie
s

Ph
en

ol
ic
s

Po
ly
es
te
r

Bu
ty
lR
ub

be
r(
IIR

)
Et
hy
le
ne

Pr
op

yl
en

e
Te
rp
ol
ym

er
(E
PD

M
)

Et
hy
le
ne

Vi
ny
lA

ce
ta
te

(E
VA

)
Iso

pr
en

e
(IR

)
Na

tu
ra
lR
ub

be
r(
NR

)
Po

ly
ch
lo
ro
pr
en

e
(N
eo
pr
en

e,
CR

)
Po

ly
ur
et
ha
ne

(e
IP
U)

Si
lic
on

e
El
as
to
m
er
s(
SI
,Q

)
Ce

ra
m
ic
Fo
am

El
as
to
m
er
ic
Po

ly
ur
et
ha
ne

Fo
am

Fi
re
pr
oo

fP
he
no

lic
Fo
am

M
et
al
Fo
am

Ri
gi
d
Po

ly
st
yr
en

e
Fo
am

Ve
rm

icu
lit
e

Ac
ry
lo
ni
tr
ile

Bu
ta
di
en

e
St
yr
en

e
(A
BS
)

Ce
llu
lo
se

Po
ly
m
er
s(
CA

)
Et
hy
le
ne

te
tr
af
lu
or
oe

th
yl
en
e
(E
TF
E)

Io
no

m
er

(I)
Po

ly
am

id
es

(n
yl
on

s,
PA

)
Po

ly
ca
rb
on

at
e
(P
C)

Po
ly
et
he

re
th
er
ke
to
ne

(P
EE
K)

Po
ly
et
hy
le
ne

(P
E)

Po
ly
et
hy
le
ne

te
re
ph

th
al
at
e
(P
ET

/P
ET
E)

Po
ly
m
et
hy
lm

et
ha

cr
yl
at
e
(a
cr
yl
ic,

PM
M
A)

Po
ly
ox
ym

et
hy
le
ne

(a
ce
ta
l,
PO

M
)

Po
ly
pr
op

yl
en

e
(P
P)

Po
ly
st
yr
en
e
(P
S)

Po
ly
te
tr
af
lu
or
oe
th
yl
en

e
(P
TF
E)

Po
ly
vi
ny
lC
hl
or
id
e
(P
VC

)
Po

ly
iso

cy
an
ur
at
e
(B
oa

rd
)

Ca
st
Iro

n,
Gr
ay

Ga
lv
an
ize

d
St
ee
l

Te
rn
e
Co

at
ed

St
ee
l

Te
rn
e
Co

at
ed

St
ai
nl
es
sS

te
el

Hi
gh

Ca
rb
on

St
ee
l

M
ed

iu
m

Ca
rb
on

St
ee
l

Lo
w
Ca
rb
on

St
ee
l

St
ai
nl
es
sS

te
el

W
ro
ug
ht

Iro
n

Al
um

in
um

(P
ur
e)

Al
um

in
um

(W
ro
ug
ht
)

Br
as
s

Br
on

ze
Co

pp
er

Le
ad

Al
lo
ys

M
ag
ne
siu

m
Al
lo
ys

Ni
ck
el
Al
lo
ys Ti
n

Ti
ta
ni
um

Al
lo
ys

Tu
ng
st
en

Al
lo
ys

Zi
nc

Al
lo
ys

Percentage of Mass

(kgCO2e)
9,266.57

666.66kg

23.40kg

7,244.52kg

254.40kg

8,399.92

52.88
58.27

5,078.41

366.34

192.84

5,071.16

200 320 5000

solid glasssteel granite aluminum

6000 7000 8000 9000 10,0000
20-20-60-100-140-180 60 100 140 180

40 80 120 160
220 260 300

240 280
340 380

360 400-40-80-120-160-200

Embodied Carbon Range (kgCO2e)

FINAL PROJECT    Sierra Heckman  |  Construction Ecologies  |  Spring 2022



granite
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solid glass steel

MATERIAL MASS VS. CARBON

This diagram illustrates the material mass and amount of carbon 
sequestered or emitted relative to each portion of wall assembly 
outlined previously. The method to create this diagram involved using 
Grasshopper for Rhino to translate the numeric values of  physical mass 
(kg) and carbon (kgCO2e) into radii of circles.

Mass

Embodied carbon
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granite
solid glass

aluminum

steel

MATERIAL MASS VS. CARBON

This diagram illustrates the material mass and amount of carbon 
sequestered or emitted without relation to the amounts of materials in 
each wall assembly. Flattening the scales of each material mass lets us 
more clearly see the embodied carbon properties of each material.

Mass

Embodied carbon
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