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6 years
Toffelbacken




conventional construction
for sidewalks in
Stockholm

a completely sealed
surface where no water
can be infiltrated or gas
exchange can take place

Concrete tile

Sand

Asphalt
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crushed granite fractioh 0-63 compacted
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More than 40
years on the
site
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Compaction of soil and dense surface layers the main
ments
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subgrade
sorted stone material 0-8, 0-16, 0-32, 0-63mm

grain sizes between zero and upper grain
fraction are included










Toffelbacken
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Using a rock based growing substrate as a benefit for both
for trees and stormwater management




How to create good growing conditions and taking care of the rain water

1. Pavement
2. Geotextile
3. Layer of crushed rock for

infiltration of surface water and L
airing of the soil | 7.
4. Structure of granite stones the

space between is filled with soil 3.
5. Terrace

6. Plant box of conreate 4.

/. Tree

8. Planting soil

9. Catchment chamber for
infiltration of surface water and

ijm the structural soil

Inlets for Stormwater
Carbon dioxide out
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Granit 90-150mm

Each layer 300 mm compacted for stability
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oil into the structure
= N

. the soil on top off the structural soil




Granit size 90-150mm Concrete box to hold the paved surface in place
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abel construction

¥ The stone shall fall into the box to get a st
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| Layer for infiltration of rain water and ventilation of
the ground
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Important with geotextile connection
against curbs inlets concrete boxes etc.so
that no fine material could run into the airy

base course



We take water from roofs and pavements through inlets to the ventilated bearing
layer and the structural soil.

If the percolatlon Iayer IS fuII the storm water flows into the oId street |nIet

§UVE PN A

Roof and pavement surface 4600kvm Ratnfall 600mm year (2 fot)
Approximately 2.3 million liters of water year Saved cost for the treatment of stormwater = 2300 euro /year
Reduced load on the Baltic Sea / and lakes at torrential rains
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we find mykorrhitza in our structural soils which only thrives in good conditions (planting pits
acting as a biological filter)




Norrsida planterad
December 2010
-9 Celsius
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Herrhagsvagen 2009
forstagangen vi
anvander trakol i en
jordblandning

100mm 50% vaxtjord typ-a 50% trakol

Kokosmatta nu anvander vi 50mm
avjamningslager kross 8-16 (4-16)

850mm Barlager Makadam 32-63

=

a0

; 3 I-’.:‘-.'-"'""'-|':-'-.".-.‘3'.""'

I
t-l*- HERE

T-_- -“r:- e .-T—. -T- -‘J:'--

b ) I ;
S0-0> l‘ft-‘fi
£l ... A b A

r-;,-,_.;.i- .‘.i- e .i- .ﬁ' -E-F-_
LA AILILI LIS







Herrhagsvagen

Trad planterade i en blandning
av jord/trakol 50/50

Andra vaxtsasongen




peat About 500 000 tonnes of soil are sold every year in Stockholm
made of Sand Clay and Peat that are finite resources




Biochar and stone chips = crushed granite 3/4 (2-6mm) and nutrient-enriched charcoal 1/4.
volume




Compost 1/8.

L]



Biochar and stone chips = crushed granite 6/8 volume parts (2-6mm) and nutrient-enriched biochar 1/8 volume parts
+ compost 1/8 volume parts




Blochar and stone chips = crushed granlte (32 63 mm) and nutrient-enriched charcoal 15%. volume
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‘Kolonivigen 2016
Magnolias, Cersis, Prunus.
1 en deI bIOkO| 0O- 10mm och 3 delar makadam 4- 8 mm 600mm
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Magnus Ladulasgatan Stockholm
Biochar with infiltration of stormwater

*Image # 1. Plant bed renovation a block of Magnus
Laduldsgatan where we follow our drawing ‘structural
soil with biochar’.

*The stone and biochar, Concrete box where the tree
is planted,
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Infiltrationsror @ 110 (lanqd ca & m)

Lufthal placeras i hojd

forlaggs i tva riktningar fran brunnen med luftigt barlager
langs med vaxtbadden
Belaggning/
overbyggnad
” y Geofextil
Tatt plastror ® 200 pagvattenbrunn bruksklass N3
Makadam 8-16 mm féi(l))oefn;i?:ining Avjamningslager
Brunnsbetackning =0 DLl 5
med sidointag . " g
) Gangbanay .~
| i 1 [ [ [ [
Korbana

& AL A~ g .
//’-f, L ;::r:—-- - '}' : -‘d,;\- ;x—.::.";l' __/\;\,’L: 4/ 4 '
. . Terrass/\/ Mg ¢
"""" e o = e .
N
y ; { |
600 mm makadam 90-150 mm /) ‘>
Med naringsberikad biokol 0 o biokol (oabdelad)

Luckring av
terrass 200 mm










Nybrogatan Stockholm
Biochar with infiltration of stormwater

*Plant bed renovation a block of Nybrogatan where we
follow our drawing ‘structural soil with biochar’. Some
of the old trees were saved.

*The stone and biochar are mixed before the material
is laid down, 15% by volume biochar.

*Closest to the roots of saved trees added a mixture of
crushed granite and 25% manured biochar.

*Concrete box where the tree is planted,
in it you can see macadam mixed with 15% biochar
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= 4 Nybrogatan 2015
~ Kolmakadam

f .J'I' -




Plant bed for street trees charcoal and macadam = crushed granite 32-63 mm mixed with 15% nutrient-
enriched charcoal, granite can be replaced with recycled concrete with reinforcement (iron)

T




Nybrogatan 2015
| Kolmakadam

"




Nybrogatan 2016
Magnolia




Lingvagen
biochar with infiltration of stormwater

*Image # 1. Plant bed renovation a 600 meter by 2m wide and 1
m deep.

*Image # 2. where we follow our drawing ‘tree pit with slanting
subgrade’

*Image # 3. The ditch filled with biochar and gravel 8-16mm and
a few months after planting



Drawing showing how we
build plant bed for trees in

SCALE 1:100

Stakes

PLANTING PIT WITH SLANTING SUBGRADE
ELEYATION

New tree circumfersnce 30-35 ,f ‘__I/’

560 mm fram root collar is

held clear from grass

Infiltration

Macadam 32-63 mm with 10%

fertilized blachar 850 mm

Uncampactad soil 200 mm

== Ii=W= IIEN=hEN=N=h=E =0T

SCALE 1:20

TREE PIT WITH BIOCHAR IN GREEN SPACE, TYPE 2
TYPE SECTION

I

Ll

o

the green area along streets
and roads to maximize

infiltration of storm water
through a charcoal filter in
the bottom of the plant bed

where we catch up nutrients
and pollutants.

the nursery. The roathall rest on the structural soll.

The tree's root collar is placed at the same level as at

Charcoal stone chips =
crushed granite (32-63

mm) and nutrient-enriched

charcoal 10/1. volume.
850mm



Plant bed for street trees charcoal macadam = crushed granite 8-16 mm mixed with nutrient-enriched charcoal

bLice,

2014 us
| r

Cha_chaIsoiI
~ 2-5 mm granit
~depth 100 mm
Charcoalchips
8-16 mm granit
depth 900 mm




Maj 2015







Vallhallavagen

one hundred years old avenue of trees get

Biochar and macadam

*Compacted soil which is changed to ditch filled with
biochar and macadam 32-63mm to save the trees with
infiltration of stormwater

*the first time we sow grass on 2-6mm 3 parts 1 part
biochar 100mm
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"M 32.63mm and 15%

biochar

Valhallavagen
2016



















Infiltrationsror @ 110 (langd ca & m) forl3qgs i tva

L " oo 100-150 mm makadam 4-8 mm
kt fran b ( d tbadd
rixTRIngar fran Artinn€n fangs med vaxthadden med 25 volym% naringsberikad biokol
Tatt plastror @ 200 Dagvattenbrunn Sti::gremsa 250 mm bredd makadam 8-
. @ 400 med Avjamnas med makadam 2-6 mm
Brunnsbetackning g ed 50 mm makadam

! . =]
|Kb'rbana =
]
' @
' o

850 mm makadam 32-63 mm 50 mm biokol (ogodslad)
Med 15% biokol med naring

Luckring av terrass 200 mm

DAGVATTENFORDROJNING - GRASYTA MED KOLMAKADAM









Bo Bergman Gata 2016
Biochar with infiltration of stormwater

*Plant bed renovation a block of Tilias

*The stone and biochar are mixed before the material
is laid down, 15% by volume biochar.

*Closest to the roots of saved trees added a mixture of
crushed granite and 25% manured biochar.



[8p1304p WOQI02 PuUL ueBlxa) sDuDLIXS 10D "SI

o LT mdoyy
W §'0 JO TPD "NDa00 WD W Wi OF-5E ¥90U POYSRID ¥
P Ll
TUBLING PP PO UM X 104 1 puD

A £9-TE ¥D0U POV SNAD OW D01 YT IM BOS J0ININUIS “BL
WL - 20U PeysnID selo) Bupsan 1L

sjusLInU
4o Buiyopa| saonpal pup alaydsoulio ay3 Wolj uogioo spulq Joyaoiq
LM 51105 [DINIDNIIS 'S|DLISIDW paninos A)poo) Woly spaq upid ajqounp

PUD 3jqoUID}sns 230240 03 oD D SD 385 aADY WO 2035 Jo AND) ay )

dVHOOIG HLIM
TOS TVANLONALS

W §1-F ¥20u PoyInID "smip| Buieant "OL
ol IrmoeD ‘¢
FEqUng 89842070 g

0,0 POERD Wlum
104D NG X~ SUIIOA ST UM WL B~ ¥ 20U POYSRID L

s | Dupmo 0 A 5N 1D D102 100Y F
Wi g ¥ § 300 POYSNID PN BUOLS 'S
Pl w0ins ¥

SOuUDYIN® SPEOIP
VOO ¥ UBTAND PUD SAIOW S04 18R] JIBMUO{IDB Y T

ARN0 1030 MUOTS T
SLIN03 BI0Q PUD BIOLINS PAAD4 |

BOLULL AHA



Infiltrationsror @ 110 (langd ca & m) forlaggs i tva

riktningar fran brunnen langs med vaxtbadden ?elégbgning/d
overbyggna
) B Geotextil
¢ 400 med __Lufthdl
Makadam 8-16 mm Sma
tat betackning Avjamningslager
Brunnsbetackning >0 mm makadam
med sidointag 8-16 mm
Gangbanar___
l < U 0 0 | 1 1 T 1 | [ [ |
Korbana [ LAY . _
EN=N=M=W=W= === I= ,fk! ‘ (/
’K\ _ e 7
Geotextil Nozaeing © ///(f)“
| ) o2t ///\,,
\\\'?/\\ , - \\\\ |
\"’9\\ \//

750 mm makadam 32- 63 mm

med 15 volym procent
naringsberikad biokol

'3
#*

Varierar

750

50 mm biokol (ogodslad)

Luckring av
ferrass 200 mm
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Pilgatan 2014

Biochar with infiltration of stormwater
Magnolias and perennials
1 part biochar 0-10mm and 3 parts crushed granite size 4-8 mm
800mm deep.
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Biochar and stone chips = crushed granite 3/4 (2-6mm) and nutrient-enriched charcoal 1/4. volume
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the material acts as an open magasin able to receive storm water to at least 30% of its volume
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Rackstarondellen
Biochar and macadam

*Roundabout with new design, 2000 square meters with 15 multi
stem pines and 20 000 Hakone grass two different layers of
biochar and crushed granite in the bottom size 32-63 mm and the
top layer 2-6mm 300mm crushed stone mixed with biochar.



Rackstarondellen
2015







& Rackstarondellen
#2015




Rackstarondellen
2016




Rackstarondellen
2016
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Uppsala 2017



Reduce the risk of
floods

Reduce the presence
of particles and
carbon dioxide in the
| air

Reduce the load on
the storm water
systems, thereby

~ reducing pollution in

' ' Lake Malaren and the

L

' Baltic Sea

counteract the heat
island effect

F
Ba—

=]
o
|

LATE AFTERNOON TEMPERATLIRE



) 2/8 volume parts

%

) + compost (50

enriched biochar (50%
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300mm deep, = crushed granite 6/8 volume parts (2




300mm deep, = crushed granite 6/8 volume parts (2-6mm) and nutrient-enriched biochar (50%) + compost (50%) 2/8 volume parts
Magnolia tripetala

* q










300mm deep, = crushed granite 6/8 volume parts (2-6mm) and nutrient-enriched biochar (50%) + compost (50%) 2/8 volume parts
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2017

First potatoes grown in
macadam biochar and
compost




