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Introduction to SPS E SPS

TECHNOLOGY

SPS - sandwich plate system
structural composite material
superior to stiffened steel and reinforced concrete

impact, fire, blast and ballistic protection steel
civil, military, maritime and industrial applications
newbuild and in-situ repair/upgrade elastomer

competitive economics
approved globally

low carbon - fully re-usable
520+ projects, 30 countries

steel

SPS floor plates SPS ship deck
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Applications

SPS

Construction and Civil Engineering

SPS Terraces SPS Floors SPS Bridges

Steel Deck Repair

Maritime Bridge Decks

existing steel decks stiffened in-situ
fast process with no structural removal
strengthening of existing deck/shell
minimizes downtime

SPS Protection

TECHNOLOGY

75% lighter than concrete
changes structural options

prefabricated and very fast to
erect

extended service life
re-usable

Maritime New Build

SPS Hatch Covers SPS Citadel
Protection

elements of a ship/maritime structure
faster to build and easier to maintain
built-in additional performance

more benefits for military structures
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Blue Chip Working Partners and Customers SPS

TECHNOLOGY
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http://www.wates.co.uk/

Summary of Benefits - Performance, economics, safety and sustainability SPS

TECHNOLOGY

Cost savings and economic benefits
reduces build cost
reduces construction schedule and risk
reduces maintenance cost

increases service life
increases net lettable area per floor and
allows additional floors

Simpler, faster fabrication
prefabrication and easy erection shortens and de-risks construction schedules
eliminates of stiffeners simplifies structures
SPS Overl ay vs -amuclhfasterdandriessgriskpmethdd of reinstatement and strengthening

Improved designs and in-service performance
eliminates local buckling, less susceptible to fatigue, corrosion and the formation and propagation of cracks vs
conventional stiffened steel
reduces weight and thickness allowing greater architectural flexibility, e.g. increased spans and cantilevers, vs
conventional reinforced concrete

Enhanced protection and safety
greater resistance to accidental or extreme impact loads
reduced complexity on building site
built-in structural fire protection
built-in blast and ballistics protection

Improved environmental sustainability
reduced carbon foot print - fully recyclable and fully reusable
reduced weight - less material, fewer truck loads, less waste
faster construction - less disruption and public inconvenience

- [\ N\
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Competitors, protection and approvals SPS

TECHNOLOGY

Product Comparison
SPS is by far the most versatile product on the market

T competing composite materials are limited to niche applications

AIternatlve compOSIte materials
Stiffened steel
lates Concrete
P Corex I-core Bi-Steel

Lightweight material

Corrosion/ fatigue
resistant

High impact
performance

Simple fabrication
and assembly

Sustainable

Strong insulation
(sound, fire)

Seismic
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Global Certifications and Regulatory Approvals

SPS

Civil Engineering i approved by international, national and local authorities

International National
< ICC EVALUATION
BRE E.,S SERVICE
HIGHWAYS
"F ﬁwﬁm%ml;ulnlg AGENCY
[H]| [=]
Federal Minisiry_ _
W5lFe ® | ol o Bevelopmant

Qo

Maritime 1 approved by all major Classification Societies

TECHNOLOGY

Local

Transports

s
Québec

ONA MISSION TO MODERNIZE

ocg’s
eotstar
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Technical Notes

SPS

General

TECHNOLOGY

have more than 70 technical notes covering
different aspects of SPS plates

’ = a
Technical Notes - D Q.
SPS Polyurethane Disposal :,, o oy -
SPS Structural Damping Characteristics o ] ﬁéi‘:::eﬂesis,ance..S,M_EI e
SPS Panel Fabrication ‘\‘3 ——— asto :~ l,
Repairing SPS Panels ‘ — e T s
SPS Bond Strength for Steel Plates with Surface Rust
Fatigue Resistance at Steel-Elastomer Interface

Fire Resistance of SPS

Surface Preparation for SPS Plates

Protective Coatings for SPS Plates
Recommended Fasteners for SPS Plates

Thermal Transmittance of SPS Plates
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SPS Production and Supply SPS

TECHNOLOGY

Input materials

polyurethane core developed jointly with BASF

= BASF BASF provides global supply

The Chemical Company IE holds exclusive commercial rights to all IP

Manufacture

dedicated SPS production lines, North America and Korea
efficient, streamlined manufacturing

- excellent QA processes
SR TV 1
.. HAE GANG Co, Ltd.

H'AE:GANG

33 BRIDGE:

AMERIE

onse § 49 TRl
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Fabrication

SPS

10

parametric CAD modules
dedicated production line
automated production

CNC driven manufacturing

fast efficient fabrication

excellent dimensional tolerances
adaptable geometry

climatic control conditions

maximum integration of details

TECHNOLOGY
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Fabrication and Assembly Tolerances

Fabrication and Assembly Tolerances

Description Range Tolerance

L [SPS plate length (max) g 8 g g) mm to 9000 I@mr‘w(lﬂl? 146)
W [SPS plate width (max) 182§)mm to Soooml@mlfr\&o.:afﬁ
] I(rr]r:igcs)mfgﬁsj3m Plate width < 1fomdon ¢
straight edge) Pl ate width > 1B0MMEmM 1B
edge flathess (measured - - A

" |in a 3m straight edge) i Nmm (N0 10
Kemm (N0 . 26

@ |unrestrained twist

Bolting Tolerances

Bolt hole size

drilling of bolt holes shall not deviate more than Kmm of the

intended hole diameter

Bolt hole position

the deviation from the intended position shall not exceed

NLmm

11
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Quality Assurance | SPS

TECHNOLOGY

Sandwich
- SPS
QA Plan System

to ensure that the quality of all material or products and
associated production is verified and comply with the
contractual requirements, codes and standards.

Quality Assurance Program compatible with ISO 9001
certified by BRE to international and national standards
health and safety

safe working procedures are prescribed

SPS panel production process is a non-hazardous L

Project Name
activity QA Plan and Final Report

) ) 15 October 2014
environmental documentation and procedures
relating to the injection process available from IE

12 Client/Date/Project



Quality Assurance Il

SPS

Steel Quality

the fabricator is responsible for purchasing the steel according to the
specifications as indicated on the fabrication drawings or material lists

no steel material to be used until the certificates of compliance have been
received and reviewed.

PU Elastomer Quality
elastomer supplied as two separate components (polyol, isocyanate)
characteristics guaranteed by BASF Elastogran

Injection Quality
injection must be overseen by a qualified injection engineer, who has
received adequate training and has been accredited by IE

the calibration of the injection machine is checked at the start of each
project

Bond Quality

steel plate surfaces must be free of rust, dust, grease, oils and other
soluble materials

PosiTest used to measure bond strengths; compared with specified
values

13
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Shipping and Site Storage SPS

TECHNOLOGY

Summary

delivered on a flat-bed transport vehicle or
12.19m (40086) open top

delivery vehicle shall be placed close to the
bay in which the SPS panels will be
installed to minimize the movement of the
load

shipping load sequence and container
contents are specified in method
statements

L §

A
special care shall be taken to ensure that
the units are handled in accordance with
the method statement on lifting

for storage of the SPS units, select a flat
unobstructed area in a location that is not
susceptible to damage from other
construction activities

the storage area must be kept secure to
prevent vandalism or contamination of the
coated surfaces (by dirt, grease, or other
chemicals)

14

Client/Date/Project



Method Statements SPS

TECHNOLOGY

Objectives

to ensure that SPS panels and their associate
components are handled and installed
appropriately such that:

a safe construction site is maintained
damage to panels and coatings is avoided
the risk of errors is reduced

Method Statements
Shipping and Site Storage
Lifting Procedure
Installation Procedure
Installation of Mastic Compound
On-Site Welding
Cold Cutting Penetrations

15
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SPS

Bridge Deck Construction Technology

TECHNOLOGY

Cost effective bridge deck construction technology that can rehabilitate
deficient bridges

Minimizes disruption and is compatible with existing bridge components,
construction details and wearing surfaces

Deficient bridges require:

life extension

elimination of traffic load restrictions, increase load carrying capacity
increase vehicle capacity

additional pedestrian or cycling capacity

Deck Replacement

rehabilitate support structure and replace deck and deck attachments (expansion
joints, drains, curbs, crash barriers)

Bridge Replacement

piers / abutments modified or upgraded to project specifications and site conditions;
new bridge
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Bridge Deck Construction Technology SPS

TECHNOLOGY

The optimum characteristics for this deck construction technology

light weight relative to existing deck construction

compatible with existing bridge components, construction details and wearing surfaces
adaptable to multiple configurations (plan dimensions, support structure conditions)
on-site modular assembly
easily understood (simple design, construction)

proven performance

longevity

pre-engineered

quality assurance

proven performance
economically feasible

readily maintained

7 Client/Date/Project



Development, Testing & Certification (12,000+ tests since 1993) SPS

TECHNOLOGY

Material Characterisation

mechanical properties, thermal properties, physical characteristics, production

Composite Performance
bond test programs (performance & longevity)
limit state performance at full-scale
fire and toxicity tests (SOLAS, BRE, UL, CABR)

Speciality and Application Specific Testing

blast, ballistic, high energy impacts, dynamics, acoustics, low temperature

University & Research Institute Tests

USA, Canada, UK, Germany, Netherlands, China, Korea
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Design SPS

TECHNOLOGY
1200 r
:
1100 F
Designed to Eurocode 31 Design of Steel 1000 © 88% of bond strength capacity, 1000 kN
Structures i Part 2: Steel Bridges, AASHTO E
LRFD and CSA S6-06 900
800 [
. o < g
Ultimate Limit State ] 700 ¢ Full yielding of bottom SPS faceplate, 625 kN
_ R e e T A R T I T I R
flexural resistance B ;
_% 500 [
shear resistance < 400 First yield of bottom SPS faceplate, 375 kN
bond strength 300 ¢ ‘
3 Factored design load, 208 kN
200 F —— 77— — — — — — — === == =p == = = e = = == = ==
Serviceability Limit State N 0 SR R, S Deflection Limit (L/300), 139 kN geryiceability limit state, 110 kN
100 F >/ — = — — — — — — T T T T e e
deflections 0 Bl
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
vibrations (if applicable) Deflection, mm
Fatigue Limit State /s 5606
z cs A A National Standard of Canada
welded connections FANRARRS
Bolted Connections S
Reprinted March 2013. This reprint incorporates replocement pages issued as
hear resistan . . e oy ) et oo 21 !
shearresistance composite action 3
bearing resistance
sealing requirements for bolts (water tightness)
19
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Longevity and Fatigue SPS

TECHNOLOGY
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fatigue performance of SPS governed by joints not SPS composite

fatigue class of the SPS bridge deck joints established by fatigue tests
stress ranges conducted for FLS design cases and higher stress ranges

SPS bridge decks are in use having more than 350 million cycles
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Crash Barrier Performance

SPS

posts bolted to steel brackets on an SPS bridge deck

stiffeners below SPS for local strengthening (if not connected to
beam flanges)

pendulum tests by Texas Transportation Institute (TTI)
crash barriers on SPS achieve TL4 performance level

SPS deck undamaged
E/" |
‘ i I e "-rzxg_'s TRANSPORTATION INSTITU
3 e o T 5-11-05" TEST 40009 (-MBR™

21
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Light Weight and Asphalt Wearing Surfaces

SPS

Thick or thin wearing surface options:
A asphalt + Stirling Lloyd membrane

A thin wearing surface i polyurethane + bauxite grit
(RSClare Bimagrip 6mm thick, 2kg/m?, 2hr cure)

A increased life due to reduced curvatures

A easy repair and replacement as required

Road Surfacing "
or Rall Ballast 12!
{see notes)

Bond Coat » Maore
{Road Systern Only)

Eridge Deck ar
Substrate

-
.;'._,_.- 'l"
i 1y
'n__,.-""-
"

Eliminator &
2n Coat Membrane

Eliminator &
1 Coat Membrane

Concrete or
Steel Primer

TECHNOLOGY

22
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Bridge Decks Prefabrication SPS

TECHNOLOGY

factory quality construction and tolerances
mass production = reduced costs
parametric CAD modules

dedicated production line

fast efficient CNC manufacturing

excellent dimensional control

maximize the use of factory integrated details

23
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Deck -to -Girder Connections

SPS

integrated standard details for deck-girder
connections, drains, expansion joints,
guardrails, abutments, curbs

SPS bridge decks bolted to top flange of
girders (composite action)

top splice plate provides continuity
between adjacent SPS deck plates

field weld provides a sealed joint and flush
surface suitable for lightweight wearing
surfaces

coupler joint provides flush surface with no
field welding required

material interface is the same (steel-to-
steel connections)

o]

SPS 10-25-10

CL

LONGITUDINAL
GIRDER

TECHNOLOGY

SPS 10-25-10

[

100 X 25 STEEL
PERIMETER BAR

| 26 M ‘
LONGITUDINAL GIRDER e

s
DRILL 24@ HOLES IN
54 MIN GIRDER FLANGE FOR
e

M20 CTSK HEAD BOLTS
| CIW NUT & WASHER
(BY STEEL FABRICATOR)
CL.
LONGITUDINAL
GIRDER
190 x 12 CHAMFERED |
LONGITUDINAL |
SPLICE PLATE | |
10
SPS 10-25-10 ST ES ST SPS 10-25-10
i i h 4 A\
LY | VAN 2 | 7SS
Ll
Ve
| ’ DRILL 24@ HOLES IN
. ' F
LONGITUDINAL GIRDER 26 MIN || 54 MiN ﬁg;(()DCETRS;L:gf[I)EBgE'S
(BY STEEL FABRICATOR) 7 CAW NUT & WASHER

24
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Deck Drains and Expansion Joints SPS

TECHNOLOGY
PRECAST CONCRETE 260 % 100 THK.
BARRIER TYP, D(é léK ABUTMENT EXPANSION JOINT PLATE
DRAIN EOPRENE ED?E ~ ASPHALT SURFACE
N ; {BY OTHERS)
A ! 140 10 x 30 DECK DRAIN COMPRESSIONSEAL — | 70 a0 . 70 120 ” /
4 ' 111 ' 102 | INSERTCOLLAR (BY JOINT FABRICATOR) % / ~ WATERPROOFING MEMBRANE

: 4 : N / // (BYOTHERS)

. F
4 _ 7 . —

4 > S \ /o L

BRIDGE
| . ABUTMENT

N Seteta?
]
\‘ \‘ SP5 124512

| | IHIRTE
3 M ) an 280 x 25
K N . 7 AV PERIMETER BAR
e __,.-" |
PL6 WELDED WITH ! {' - {_ '} DRILL 268 HOLES IN
FILLET WELDS | + + GIRDER FLANGE FOR
J , T T W24 HEX HEAD BOLTS
STEEL HSS | q g \__f C/W NUT & WASHER
(BY OTHERS) S B
/_\\\_/a
Deck Drain

Expansion Joint
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Guardralil / Barrier Connections SPS

TECHNOLOGY

crash barrier connections: Meet CHBDC: performance level 2 and NCHRP 350 test
level 4 (Posts bolted to the edge or centre of the SPS deck)

attached through girder or edge section supported by discrete cantilever
all typical bridge attachments possible, such as crash barriers, signs and lamps

attached using industry standard steel connection techniques

—
I
™
CONCRETE CONCRETE
BRIDGE BRIDGE
W150 R 168 % BARRIER § BARRIER §
POST
152 | || 206 e . e -
P . e N
s \\\ e \\
/ \ / 8
/ E \ \
/ I \ / \
( ) ( ‘
\ | 4 /7| |
\ %{ : \ NN\ N |
EEEJ i L‘ajj \ ZZ4|2 Z y \ 22| /,7
L= ‘ I | N N Ty Gl P \\\ L
‘ "' ‘ o~ L - ~ -
Ll i "L DET "F" f T DET "G" f I
i Waso\ W460 \
! 300 x 25
‘ PERIMETER BAR
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Seattle Pedestrian Bridge SPS

TECHNOLOGY

S, BRIDGE:
Owner: Washington State DOT

Engineers: Washington State DOT

Contractors: Hoffman Construction

Bridge Fabricators: Jesse-Co Metal Fabrication and Machinery
SPS Fabricators: US Bridge

Over 1576 |l ong bridge, -part of Seattle wat
development (Coleman Dock)

Harbor key for Seattle to islands from where many commute on

a daily basis to Downtown and hub for visitors to Victoria BC

and San Juan Islands

SPS deck panels delivered to bridge fabricators on one truck

Light wearing surface factory applied

Complete bridge shipped via barge to Coleman Dock

Lifted into position by 250,000 Ib crane and bolted down in just

35 minutes
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Chapel Street Bridge SPS

TECHNOLOGY

/—\ ‘-\
U.S. BRIDGE,

Owner: Massachusetts DOT
Contractors: US Bridge

Location Lee, Massachusetts Bridge comprises

Replacement of 79 year old single-span steel stringer bridge
326 Il ong by 2006 wide

4 SPS panels supported on 5 longitudinal stringers

Pedestrian traffic maintained at all times and bridge closed to
vehicular traffic for only 1 day

Panel fabricated by SPS licensee, US Bridge, Cambridge, Ohio
On-site assembly

Manufactured with guard rail mountings

29 Client/Date/Project



Ohio Bridge SPS

TECHNOLOGY

U.S. BRIDGE.

Owner: Ohio DoT
Engineers: Muskingum County
Contractors: US Bridge

A new 52086 60 100yearcavece lifewi t h a
installed in just 29 days

Integrated SPS bridge deck

Two vehicle lane modular prefabricated bridge,
arrived on site on two trucks

Each section located onto the abutments in 10
minutes

Bridge funded by the FHWA AID programme, the
aim of which, was to identify a competitive
alternative superstructure to address their ageing
bridge inventory

Special Award Winner -Technological
Advancement - NSBA 2018

flJsing innovative construction practices to beat out

conventional construction methods goes to show that
engineers shouldn't accept t he
Frank Russo, PE, PhD, Michael Baker International,

a judge in the competition

30
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SPS

Water Street Bridge

TECHNOLOGY

Owner:Town of St Maryds,
Engineer: BM Ross and Associates

Contractor: Maclean Taylor

Rehabilitation of an historic structure -
built in 1890 - new SPS deck and
retain all of its original features

SPS deck arrived on the back of just
one truck

two days to install the new SPS bridge
deck

3t Client/Date/Project



Dawson Bridge

SPS

T

T

Area: 1,826m?2

Location: Edmonton, Canada
Owner: City of Edmonton
Engineer: Cohos Evamy
Contractor: Concreate

5 span truss bridge (43-43-43-76-30m)
transverse floor beams are constant depth

roadway profile built up from longitudinal stringers
supporting a reinforced concrete deck applied over a wood
base

deck degraded must be replaced
concrete deck too heavy for existing truss structure

short summer close to complete replacement of deck and
renovation of truss

32

TECHNOLOGY
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Martin Branch Bridge - IBRC with Texas DoT SPS

TECHNOLOGY
%’ P i ~.

. — & -

Te
lo,,.m.e,.‘""” ’ INNOVATIVE
of Transportation BRIDGE RESEARCH & CONSTRUCTION PROGRAM

replace girders and deck with new construction

SPS deck with integrated longitudinal girders (composite
action)

2-lane undivided rural road
Oft SIFNJ NPl Rgl & Aa ongQ
GKNBS pnQ aLlya 6AGK SELIYyaAzy 22AY
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Ovingham Bridge SPS

TECHNOLOGY

Owners: Northumberland County Council/
Sheffield City Council

Structural Engineers: Northumberland
County Council/SPS/Amery

34
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Wark Tyne

SPS

Owner:
Northumberland County Council

Structural Engineers:
Northumberland County Council/SPS

Construction Manager:
Carillion

Fabricator/Steel Erector:
DMJ Engineering

TECHNOLOGY
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Highways Agency M6 Bridges SPS

TECHNOLOGY

Bamfords Farm

Ducketts Bridge

36
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1 of 6 Thorcabridge

, Hillegom

, Netherlands

37

Slankste brugconcept ter wereld:
Thorcaliridge” enThorcaliridge Deck
Nieuwe generatie composiet bruggen en brugdekken

(L)

—_— ————— —
—_—— —_— ——
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Mettlach Bridge, Germany SPS

TECHNOLOGY

suspension bridge (constructed in 1951) crossing the river
Saar in Mettlach, Germany

double lane 108 m span
original construction:steel-concrete composite bridge deck

reduction in load carrying capacity due to wear and
corrosion; increased loads due to high traffic

deck weight reduced from 500 to 200 tonnes
Reduced weight relieved stress in suspension cables

accommodates increase in traffic loads and meets current
standards

Ulrich Finsterwalder Engineering Awards 2015

ULRICH FINSTERWALDER
INGENIEURBAUPREIS

38
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Bridge in a Box or Large Assemblies SPS

TECHNOLOGY

A bridge components shipped via container (24
tonne capacity for standard 40 ft container) or flat
bed truck

A transform construction site into an assembly site
of prefabricated components

A different wearing surfaces easily accommodated

40 ft container
guardrail posts \

\ transverse beams, diaphragms
SPS deck plate with integrated curb
standard SPS deck plate

39 Client/Date/Project



