bd

NCE2022.KTIMO.ORG

The 2 Nature inspired Solutions for the Built Environment
Eyliil, North Cyprus

Scopes for using activated lime sludge 1n earth-based
building materials e

Symposium

[Preliminary results] L

. 14-15 Eyliil 2022 e
. 14-15 September 2022 =
| b y

2nd ature
. . Inspired Solul_:ions
Dr. Arya Assadi-Langroudi, Associate Professor of Geomechanics, University of East London, UK Tl e

Dr. Soheil Ghadr, Research Associate, National Cheng Kung University, Taiwan L g I i

. Yapilar igin Dogadan llham Alan #
Coziimler Konfer: :

G, 16 Eyliil 2022 P i
> 16 September 2022 it }

International
sssssssss Workshop on

SBEUTU ULUSLARnRASI Advances in Laboratory D
( Testing of Liquefiable |
METU H ERSITES Soils o

nnnnnnnnnnnnn Sivilagan Zeminlerde

BAU oot
Cyprus University  §g)

Laboratuvar Uygulamalan
Uluslararasi Calistay1

] 17 Eyliil 2022 e
W g 17 September 2022 i
v i ~ 7
g E. T o : Acapulco Resort
¥ )

e
h % ‘Lﬁ’ Convention SPA Hotel

()M KTMMOB / UCCTEA ) )
INSAAT MUHENDISLERI ODASI
CHAMBER OF CIVIL ENGINEERS

imo

- J Emerging Geohazards %éé
. ' ¥




Pectin from Sugar = =—

SUCDEN

SUGAR BEET

? tonnes

SEED
ORGANIC e
AND MINERAL
FERTILIZER

i

SAMPLING WEIGHING

STONES POWER ANIMAL
ROAD STATION FEED N ‘
Tto 35k >1, 700w 3504 = - W Uy
{ tonne of sugar Ftomme of sugam #tonme of sugar ftonne of suga tonme:of sugs / tonne of sugar | |

SUCDEN

ii (=JR] KTMMOB / UCCTEA ) )
i\’ INSAAT MUHENDISLERI ODASI

CHAMBER OF CIVIL ENGINEERS

57)

Emerging Geohazards %ég

imo



Global sugar production in 2023: 182.9 m t UK sugar demand: 2 m t
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~ 5.8 m micropiles per year

USDA (2022) Sugar: World Markets and Trade, United States Department of Agriculture Foreign Agricultural Service.
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UCS = 0.05

Mercia Mudstone 3-7-21  Contained vs. Exposed MPa
/ days (Environmental Chamber)
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The Mercia Mudstone (or Keuper Marl)
Permo-Trias rock
Collected from a site near Loughborough
Mud, silt and some fine sand, often with gypsum

Vast across the UK, hence a “material of interest”
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Activator Precursor Absence of carbon feedstock
(specimens wrapped during cured)

Three interplaying mechanisms

(1) Precipitation of angular ferric oxide units (2) Precipitation of alkali solution on base (3) Precipitation of organic fibres
(c. 20-30 wt.%) particles and precipitated ferric oxide nodules
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(1) Precipitation of angular ferric oxide units (2) Precipitation of alkali solution on base (3) Precipitation of organic fibres
particles and precipitated ferric oxide nodules

Activator Precursor C feedstock

; 4 AccY SpofiMagn  Det W $ AcGV  Spot Magn Det WD =———— 20pm
(0wt 1 LA gl 20.0 kv 3108 8474x SE 100 20 0'kV' 3.0 . 2621x  SE 160
3.00um N i &+t o B -

S8U8010 10.0kV 10.5pm x15.0k SE(U)

' 40.0kV 10'5mim %28\0k SE(

Precipitation of cementing gels on clay platelets, on surface of silts, and ferric oxides
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C feedstock

Activator Precursor

Maximum UCS at oPCC 25 wt.%
Maximum UCS at P/A 0.28

(maximum alkali activator)

- 0oPCC in excess of 25 wt.% will probably remain

unreacted as residue.

- The entire activator stock appears to be

consumed in hydration towards generation of gels.
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Credit: Dr Ghadr’s team in Taiwan — parallel testing

Dependency of €, on oPCC% decreases with curing period

gy in-fact increases with curing period !!

Cementing gels not helping?

Cementing gels costing us in excess shrinkage !!

Dehydration !!
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oPCC 10% contained
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Generally a brittle stress-strain behaviour. Fibres?

Clear gain in strength upon hydration

25% by weight of oPCC appears to remain the most effective combination
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New material
Traditional placement
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Good large strain stiffness SS ? Bender Elements — ongoing tests

Brittle behaviour (not shown)

Light, porous, carbon sequestration
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