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. ocation & Topography

The Ironbridge Gorge World Heritage Site
(IGWHS) spreads over 550ha.
Approximately three quarters of the area
falls within the Borough of Telford &
Wrekin Council.

Telford & Wrekin
Co-operative Council
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Roads and Retaining Walls
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Prehistory

* Silurian
e Carboniferous
* [ce Ages
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Silurian Rocks

DOWNTON CASTLE SANDSTONE FORMATION (DCS) 10 m
Sandstone, yellow, micaceous with thin bone beds
UPPER LUDLOW SHALES FORMATION (ULu)’

Mudstone and calcareous siltstons, olive green
and grey, with local thin shelly limestones 50 m

AYMESTRY LIMESTONE FORMATION (AL)
Mudstone, calcareous and limestone, variably argillaceous
and nodular or coarsely crystalline and shelly 30 m

SILURIAN
LUD_L.OW

LOWER LUDLOW SHALES FORMATION (LLu)”
Siltstone and mudstone, grey to greenish grey,

with shelly limestone beds and nodules in upper part,
becoming less calcareous down the succession 120 m

}- Crinoidal limestone 5m
Benthall Beds (BeB)
Limestone, thickly bedded, shelly 15 m MUCH WENLOCK LIMESTONE
FORMATION (Wel)

Siltstone, with abundant calcareous
nodules 24 m

COALBROOKDALE FORMATION (Cbrd)

Mudstone, olive-grey to dark blue-grey, with some

calcareous siltstones, nodular calcareous beds and bentonites
255m

WENLOCK

205 m omitted

' includes Whitcliffe and Leintwardine 'formations’ of adjacent districts
? includes Elton and Lower Bringewood ‘formations’ of adjacent districts
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Coalbrookdale Coalfield

BOLSOVIAN

(WESTPHALIAN C)

WESTPAHALIAN

LANGSETTIAN DUCKMANTIAN

(WESTPH&L!AN A)

UPPER CARBONIFEROUS (SILESIAN)
(WESTPHALIAN B)

? NAMURIAN
s LS

Local unconformity

Local unconformity
Aegiranum MB_

e et

Maltby MB

? Amaliae MB

____T?listerimMB

LL (or ULL) o

™ ? Subcrenatum MB

e

7MILLSTONE GRIT GROUP !
Mudstone and siltstone, grey,
with sandstone and
conglomerate 24+ m

Carboniferous Rocks

Mott MacDonald Restricted

IUPPER CARBONIFEROUS (SILESIAN)

CARBONIFEROUS, ?DEVONIAN
AND SILURIAN (part)

Enville Member (En)
Sandstone-rich unit with
lenticular extraformational
conglomerates

Enville Member and Clent
Formation, where undifferentiated in the
south-east of the district, are shown thus;|

Alveley Member (Aly)
Sandstone-poor unit with
intraformational caliche
conglomerates and thin
limestone beds (Is)

A,

WESTPHALIAN - STEPHANIAN

an one

WESTPI-iALJAN D

Littie Sulphur

Main Sulphur (MS)

(Lsce) }(Goalbmokdajaj

AA_

.

SALOP FORMATION (Sal)
Interbedded mudstone

and sandstone (sa), reddish
brown, with minor conglomer_,
and limestone (Is) beds

330 m

HALESOWEN FORMATION (Hz
Sandstone and mudstone,
predominantly grey-green but
locally purple or red, micaceou!
with thin coals (c) and sparse
limestone beds (is);
mudstone-rich in upper part
110-175 m
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Local unconformity

Washout sandstone
FUNGOUS COAL (F) 05—13

Blackstone Marine Band

BLACKSTONE COAL 0-3—06
DEEP COAL [-0—1I-9
GUR COAL (G) 0:36—-053

|

Washout siltstones cut}____

down to White Flat

TOP COAL (T) 0-6—2-0
FOOT COAL
g
THREE QUARTER COAL (*4) 0.0—15
DOUBLE COAL (D) 0-4—20
*
! YARD COAL (Y) 0-7—I4 -

* lronstone

Coal
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Measures

CLUNCH OR VIGER COAL (CL)

TWO FOOT OR GANEY COAL (2FT)

WHITE FLAT COAL (WF) 00—0-3 W

BIG FLINT COAL (BF) 09—1-8

Big Flint Rock (BFR)

Pennystane Marine Band
NEW MINE COAL (NM) 09—1-8

0-3—14
Clunch Fireclay

0:2—1-0

BEST COAL (B) 02-075
RANDLE COAL (R) 0:1—1i-2
CLOD COAL (C) 0-4—1-3

LITTLE FLINT COAL (LF) 00—1-0

7S %

Crawstone Marine Band
CRAWSTONE COAL

LANCASHIRE LADIES COAL (LL)

) Mining




LITTLE SULPHUR COAL

MAIN SULPHUR COAL

Thin coal

Sulphur Rock
Sandstone

Up to 3 thin coals

White Rock
Sandstone

Up to 4 thin coals

/ |

Coal (Measures) Mining

CpS

|

/g

CpS
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Devensian glaciation
20,000 years ago

j’;~ Devensian ice limit
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o O i
Steppe Bison Woolly Rhinoceras e
Bison priscus Coelodonta antiquitatis ‘étéppe Mammoth

Mammuthus primigenius

b

Wild horse Spotted Hyaena Grey Wolf
Equus ferus Crocuta crocuta Canis lupus
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. and Instability - Processes

Solifluction is the slow viscous downslope flow of waterlogged soil and other unsorted and
unsaturated superficial deposits”.

l.e. soils do not need to be fully saturated, the process is promoted by freeze/thaw activity.
Gelifluction is restricted to the slow flow of fluidized superficial deposits during the
thawing of seasonally frozen ground. The flow is initiated by meltwater from thawing ice
lenses”.

l.e. soils need to be saturated

Mott MacDonald Restricted
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Solifluction
bench or
terrace

e "':':;.,l’r'}llj I £ !':f",:.. -"?A..l’ / 7 / %} / ,t‘;:ﬂl' o i .

Solfluction sheets

Lobate solifluction sheets

Bedrock outcrops

Solifiucted till sheet

IVIULL IVIGLL/UIHIEIU INED LT I LTU

Alluvium
Frost-weathered regolith
Soliflucted till

In situ till

Bedrock
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. and Instability - Deposits

Active layer

Permafrost

E Newly formed permafrost

Former active layer

Solifluction lobe

Mott MacDonald Restricted
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. and Instability - Processes
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. and Instability - Deposits

Colluvium (also colluvial material or colluvial soil) is a general name for loose, unconsolidated
sediments that have been deposited at the base of hillslopes by either rainwash, sheetwash, slow
continuous downslope creep, or a variable combination of these processes. Colluvium is typically

composed of a heterogeneous range of rock types and sediments ranging from silt to rock fragments
of various sizes.

Head is poorly sorted and poorly stratified, angular rock debris and/or clayey hillwash and soil creep,
mantling a hillslope and deposited by solifluction and gelifluction processes”.

Mott MacDonald Restricted
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Normal Camber slope Valley
subhorizontal
“strata

PP

. &

Gulls, often Cambered blocks, generally
infilled with tilted forwards
till

Jointed / X Dip and Fault pantie of
rigid . structures g 15pe debris
caprock I = '

Over River
consolidated
clay /

clay shale

Alluvium

Competent
substratum
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Instability Hotspots

e 1773 Buildwas Landslide
e The Lloyds

e Jackfield

e Jiggers Bank

These are the worst culprits but the whole of the Gorge is on the move.

Mott MacDonald Restricted
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to create a better borough

1773 Buildwas Landslide

Between the parish of Buildwas and Colebrook Dale, there is a
place called THE BIRCHES, probably from some large birch
trees which formerly grew there. This place is remarkable for
having been the scene of an extraordinary concussion of the
earth, which in its effects perfectly agrees with those occasioned
by the earthquakes in Calabria, in 1733 .

This singularly awful event took place early in the morning of the
27th of May, 1773. It has been described by the late most
excellent and eminently pious Mr. Fletcher, vicar of Madeley,

Mott MacDonald Restricted
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"DREADFUL PHENOMENON

DESCRIBED AND TMPROVED,
BEING
A PARTICULAR ACCOUNT

Of the fudden Stoppage of the River Severn, and
of the terrible Defolation that happened at the
Birceues between CoarBrook-DarLe and Buirp
ttttt BRrRIDGE in SHROPSHIRE,

On Thurfday Morning May the z7th, 1773.

The SUBSTANCE of a SERMON
Preached the next Day on the R a vaft
~ C bu 1' fSp ectat
/q S A F

By JOHN FLETCHER

Vicar of Madeley in Shropfhire dCh plain to the
Right Hon hElfB

P

come and bebold the Forks of the Lord : wwbat Defilations iz
ath made in the Earth, Pfalm xlvi. 8.

SHREWSBURY:

Printed by J. Eppowes, and fold by J. Buckraxn,
in Pater-noftur-Row, Loodon; T. Mirws, in Bath ;
and S, Awris, in Birminghzni. 1773

[ Price Cuw Shiliirg. i

1773 Buildwas Landslide

o From these observations we may conclude, that It was an
earthquake, accompanied by a considerable eruption of air:

and this appears from the sudden gust of wind that shook
Samuel Cookson’s windows

e The watermen affirmed that the water fell six feet in six
minutes at Bridgenorth, which is twelve miles distant; and
the shock was felt very severely at Newport, which Is
fourteen. It was also felt at the collieries in Coalbrook Dale

Mott MacDonald Restricted
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1773 Buildwas Landslide
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Holkraok § Coppice
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“The Influence of Late and post

._ /

glacial slope development on the N /'fa
engineering geology Of Wenlock q - \ 1 _{Dk@;?s{opé- ntncr ridgnuann]n:kShale "’
Shale near Ironbridge, Salop ) ' Aulg] 2

J

<]
K O e
Nesl |
N
” ‘ ! ‘°«°
e 4 jII
[Tl q l ( Lo E
- '4‘ Sk
7

T.P Gostelow, R.J.0. Hamblin, D.I. s | e
Harris & D.W. Hight

'l

l[” Landslip blocks and celluvium

"

' .{m-“ Landslip blocks
} ;

|

q Tillon plateau top, resting on Lydebrook Sandstone

--‘:- w523 Lydebrook Sandstone outerop

Wenlock Shale outerop

ouieghole position

Mott MacDonald Restricted






Telford & Wrekin

Protect, care and invest

The influence of late and post glacial slope development on the engineering
geology of Wenlock Shale near Ironbridge, Salop

T. P. Gostelow’, R. J. 0. Hamblin!, D. I. Harris* & D. W. Hight®

British Geological Survey, Keyworth,

UK

Nottingham NG12 5GG, UK

Geotechnical Consulting Group, la Queensbury Place, London SW7 2DL,

Co-operative Council to create a better boroih
SECTION A
Degradation zone Accumulation zone
g Average slope angle 9° g Average slope angle 5.9°
£ E a a . 8
© @ ° o
o - E E E
o © ] © «
©
3 o ¢
BH2 BH1 BH9
. SECTION
. . SHOWN
S (PRESENT GROUND SURFACE Deep weattiering and BELOW
N cofluvium infill - Approximate
X ‘o . ) position of trench
K 5 W o l RS Poma. P%Sm“ 'Fr-‘:fa?:
“~~-HGr, G 1] 13 g of River
% 2Lades - % SB;::;IF\‘RoT:‘I: — j | Sevem
N e e tx;'-"-"-‘ R g
\ \ Flood Plain gravels: 20
Grades | & }I Weniock Shale \\\\

oD

INTACT RIDGE OF
WENLOCK SHALE

Scale O 10 metres

ALLL:VI UM

DRIFT CROSS-SECTION SHOWING POSITION OF HOLBROOK COPPICE EMBANKMENT ADJACENT TO RIVER SEVERN NEAR IRONBRIDGE
27! 26 25 NORMAL FAULTS: INCIPIENT )
33 e LANDELIP®ING, AT SHALLOW, POST GLACIAL
J TRANSLATIONAL LAND SLIPPING
X HOLBROOK COPPICE EMBANKMENT
' == ~ Mgy
CARBONIFEROUS "% ~~—__ ~__
— S—
| — - ‘ ~— —
» DIP OF SHALE AND/NH
1 ‘/ BENTONITE SEAMS
WENLOCK SHALE

--___?_{---._,_

-~ REMAINS OF LANDSLIP BLOCKS
=~ AND SOUFLUCTION DEPOSITS

SECTION B
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The Lloyds
West of Ironbridge centre, The Lloyds is a two-way road on the

northern bank of the River Severn

North of The Lloyds is an area of woodland known as Lloyds
coppice.

e a series of rotational and translational slides.

e Sandstone units slid from their outcrop near the top of the hill,
bringing with them the overlying thick till.

Mott MacDonald Restricted






IVIOLL IVvideuorndia srestricLea




ROTATIONAL LANDSLIDE




Photographs from 1924 of the Backscarp
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Mote:

Bosed on section by HighPoint Area in which stabilisotion is underway
Rendel in the Lloyds

Phase 1 Design Report "—‘
— The Lloyd's Lloyd' s Cottoge /

Tension crack Development
in road and bench downslope
of road

Inclinometaers Installed in
boreholes across the site to
record ground movement Depths of known

slippage

— River Bed

Mode Ground

_ A—— S
— Inelinometers Installed in _:';:'
—_—— boreholes acrass the site to
. recaord ground rmoverment
Slip planes along
which movement is )
Solid Geology,/ Mode ground

being recorded

Indicative
River Lewvel

and Colluyvium  boundary

IRONBRIDGE GORGE WORLD HERITAGE SITE - LAND INSTABILITY
LOYDS PHASE 1
INDICATIVE CROSS SECTION THROUGH THE LLOYDS
SHOWING INCLINOMETER LOCATIONS

Li%prnject AL T DO L0 0A=Cena iy Drawingsiledlcoflve Croze Sechon with Incinomedsrs, deg




& The Lloyds Phase 1 piles
e 3 rows of 750mm diameter CFA piles with a
capping beam

. P

| _$_LF1-IN11B
Ayl —
= P 29

&Ny @LHP‘{PZ
~ UF 23

{-..-“.
LPaNm .

5
LP3 1
The Lloyds Phase 2 piles
e 2 rows of 565mm diameter CFA piles
' Q
\ =5 | LP33
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Drilling & Pressure
grouting (Main Sulphur
Coal & Clay)

A AT WA
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| e~ VA

The Lloyds Phase 1 pile installation

?

i
-1

s, 2N
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The Lloyds Phase 2 pile installation
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The Lloyds Phase 2 2008 Completion

Mott MacDonald Restricted



The Lloyds Phase 2 2009

The Lloyds Phase 2
2021
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Jackfield Landslip — April 1952
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Movement observed in 1951 followed by more catastrophic events in Spring 1952.

Jackfield Landslip

Subject of the 1964 Rankine Lecture by Skempton:
 Towards the end of 1951 further movement was noted,

* February 1952 the road_éSaIthouse Road] was becoming dangerous. During the next
month or two the landslide developed alarmingly. Six houses were completely broken up,
gas mains had to be relaid above ground, the railway could be maintained only bty daily
adjustments to the track and a minor road along the Tiver had to be closed to traffic.

* The maximum downhill displacement totalled 60 ft (~20m).

* The slide, however, was confined wholly within the zone of weathered, fissured clay
extending to a depth of 20 ft to 25 ft (~6m to 7m) below the surface. The slip surface ran
parallel to the slope (which is inclined at 10°).

* The length of the sliding mass, measured up the slope, amounted to about 170m and in

the winter 1952-53 ground-water level reached the surface at a number of points,
although on average it was located at a depth of 0.6m.

Mott MacDonald Restricted
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Jackfield Landslip

In 1984, further ground
movement occurred to the
west of the 1952 area of
landslide.

Salthouse Road was carried
Into the river and was
replaced by a temporary
wooden roadway constructed
along the line of the former
railway.

Mott MacDonald Restricted
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Jackfield Landslip
Legend:-

Enabl | ng WO rks ’ Worked hﬁrlzons
° Remova| Of trees Sulphur Coal (SC) Top Coal (TOC) Clunch (€)  nestone ()
» Creation of piling HainSuphr (43 oeCol 000 | 26

platforms

Red Clay (RC) : Yard Coal (YAC) Best (B)

 Shaft location and

stabilisation Dressed Clay (DC) o g Fiint () Randle (R)
e Stabilisation of mine Tile Clay (TC)  Tronstone - Pennystone Clod (cL)

. (IP)

workings

| Little Flint (LF)

" Gaynie Clay (6€) - New Mine (NM)
- Fire Clay (FC) - Vigar (V) Ironstone - Crawstone
(Ic)
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Jackfield Landslip

Enabling Works

Mott MacDonald Restricted
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The stabilisation works involved:

* Installation of over two thousand 600mm diameter piles, reinforced with 450mm
diameter steel tubes up to 13m long.

* Installation of over five hundred 250mm diameter concrete piles reinforced with
139mm steel tubes, again up to 13m long.

* Installation of over five hundred rotary displacement concrete piles up to 9m long.

 Construction of swales, ditches, ponds, pipes and associated structures in order to
drain the area eﬂ‘ectlvely groundwater being a major contributor to landslides.

» Construction of a stone revetment in the river bank along the entire frontage of the
landslip zone.

Jackfield Landslip

Mott MacDonald Restricted
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ALL
ROOMS ENSUITE

- Friday, 7.June 2024 11:28:32
o Salthouse Road. -
» . Telford and Wrekin TE8 7LP-

Mott MacDonald Restricted



Telford & Wrekin Protect, care and invest
Co-operative Council to create a better borough

Jiggers Bank, Coalbr

N kv’ﬁ‘ s i N - N
\ A i \[  ¥s
. 3 S :

LTI

One of the three main
routes into the
Ironbridge Gorge,
Jiggers Bank sites just
north of the IGWHS.

.

Flalds

Flaying
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Jiggers Bank, Coalbrookdale
* The road began as a horse drawn tramway that was first laid
down in 1749.

e Aroad was constructed to replace the tramway in 1817; initially
this was a toll road and has since become a public highway.

* To the west iIs Loamhole Dingle, the brook is a tributary of the
Coal Brook

« Movement on the northern section of the road’s western (uphill)
lane forced a partial road closure in late 2020.

e [t remained under two-way lights for three years.

Mott MacDonald Restricted
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Jiggers Bank Retaining Wall
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Southern part of Jiggers Bank 1988
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Multi-agency response to a catastrophic slope
failure in the Gorge

Armed forces, emergency services, utilities

companies, local authorities, Environment Agenc

The geotechnical team have input into the proce:
by feeding the risks posed monitoring data to tht
coordinators.

Mott MacD.

Operation Tangent

General Alert N Agency Status
Alert Level Description Situation
Routine monitoring and General
(Gr;en) s Egﬁjarlness a5 natural background organisational
movement preparedness
Enhanced
Conditions (ground preparedness to
2 conditions, rainfall and respond
(Yellow) Medium - Standby river levels) indicate an
increased possibility of Enhanced
landslide monitoring
activity (TWC)
Increased risk of landslide
event, with increased risk Mobilisation and
3 of physical change and/or | scaled response
(Amber) High = Response loss to life.

5 (Purple)

(Plan Activation)

Critical — Response
(Evacuation)

Catastrophic -
Response

Continuing pre-emptive
conditions indicate further
increased risk of landslide

Imminent risk of significant
landslide event

A significant landslide
event has occurred or is
occurring

Assumptions:
TCG stood-up

Mobilisation and
scaled response

Assumptions:
TCG stood-up and
SCG likely to be
stood-up

Mobilisation and
scaled response

Assumptions:
TCG and SCG
stood-up
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Development in the Ironbridge Gorge

Telford & Wrekin
Co-operative Council

The geotechnical provide advise to Telford & Wrekin Planners.

Previous team drafted and implemented a one page stability declaration form to accompany
planning applications in the Gorge.

Recently revised into a more comprehensive information pack and form.

It covers:

* Mining & its mitigation

» Slope stability & stabilising measures
* Permanent & temporary works

Mott MacDonald Restricted
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