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ASSESSMENT CERTIFICATE

CERTIFICATE F

l. We certify that reasonable professional skill and care have been used 1n
the assessment of Boxted Bridge with a view to securing that:

i it has been agsessed in accordance with the Approval in Principle
dated 16.4.92.

1i. the assessed capacity of the structure is as follows: 3 Te.
i1:. the unique numbers of the drawings used for the asgdessment are:

TEL/2375/59/301/A

Signed .-
TEAM LEADER

Name ...

Signed ...
PARTNER/DIRFCTOR (Consulting Engineer)
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2. The certificate is accepted by the TAA

Signed .

Name ...
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INTRODUCTION

This is a report on the assessment of Boxted Bridge, by Taywood
Engineering Limited, for Essex County Council. The object is to prove

the capacity of the bridge in terms of traffic loading.

To this end the bridge was inspected and surveyed in order to determine
the condition and dimensions of the structure. The results of this work
are presented here and using this data, calculations were performed to
determine the capacity of the structural members of the braidge, and the
forces in these members resulting from traffic loading. The calculation,
which 12 presented in Appendix A of the report, is in accordaqce wath the

Department of Transport and other relevant codes of pracFlce.

BRTEF DESCRIPTION OF THE STRUCTURE

The date of construction o¢f Boxted Bridge is unknown (probably
1939-1945). It carries on unclassified road (Boxted - Thorington Street)
over Fhe RlveF SFDHF. IF %s a sf?gle span structure supported by brick
abutments. The deck is formed of the two main plate girder edge beams
with the floor formed partly f{rom transverse RSJ's and partly from RSJI's
spanning longitudinally between the brick abutments and the outer
transverse RSJ's. S8teel hogging plates span between the bottom flanges
of the RS8J's above which 18 mass concrete and a tarmac ‘topping.
Connections are generally by rivets with steel angles and T sectioans

forming the connecting plates and stiffeners for the plate girders, The

bridge i1s marked for twe lanes.
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ESSEX COUNTY COUNCIL ~ BRIDGE ASSESSMENT BOXTED BRIDGE

30 SUMMARY OF RESULTS & MEMBER CAPACITIES FOR ULTIMATE UIMIT STATE

ELEMENT LOAD WORST WORST MEMBER MEMBER REQUCTION UNITY RATIOS | ASSESSED NOQTES
TYPE LOAD CGO-ACTING CAPACITY CO=ACTING { FACTOR 'K’ WORST LOAD | CO-ACT HA
1 EFFECT EFFECT CAPACITY TO BD 21/84 | EFFECT EFFECT CAPACITY
Longitudinal RS.J | Vertical Bendmg | 98 5 kNm 236 kN 105 8 kNm l 268 2 kN ] 091 093 009 FULL a
Moment
J Vertical Shear B4 2 kN 00 kNm 268 2 kN 105 8 kiNm 091 031 00 FULL a
Force
1 Vertical Bending | 71 4 kNm 261 kN 105 8 kNm 268 2 kN N/A 067 010 3Te Axle a
Moment
e Yerbcal Shear BE 2 kN D0 HNm 2682 kM 1058 kKNm Nif 033 [+]3) 3Te Axie &?3 a
Force
7 Verhcal Bending | 98 5 kNm 23.8 kN 81 1 kNm 206 1T kN 09 1t g11 FULL s)
Moment
Vertical Shear 842 kN 00 kNm 2061 kN 81 1 kNm o9 o4 00 FULL b
Foree _
i Vertical Bendming | 71 4 kNm 26 1 kN 811 kNm 206 1 kN N/A 088 013 f;;:\xl:j} b
Moment T—
8 Vertical Shear 89 2 kN 00 kN | 206 1 kN 811 kNm N/A 043 oo 3Te Axle S 1;- b
Force E
Longtudinal Verfical Bending | 39 0 kNm ! 150 kN I 36 2 KNm 202 2 ki N/A 108 007 3Te Axle a
Channei Motnent !
Vertical Shear 1 48 7 kN ! 00 kNm ‘ 2022 KN 36 2 kNm NA 024 a0 3Te Axle S;‘; a
J Force
Ttansverse Beams‘ Vertical Bending ‘ 318 8 kNm 1 546 kN 5927 kNm , 499 0 kN , NfA 053 o111 40Te Axle a
(Doublo Flange] | Moment ,
Vertical Shear 340 7 kN 00 kNm 429 0 kN , ~ , N/A D68 00 40Te Axie a
Force
' Vertcal Bending | 318 8 kNm ‘ 54 6 kN ’ 454 4 kNm 38285 kN N/A 069 G114 40Te Axle b
Moment
? Vertical Shear 3407 kN 00 kNm 3826 kN - MN/A 082 0o 40Te Axle b
Force ‘ .
| * ‘
| ! ] J L i 1
NQTES - a} Assessed usmg characknste yield stress of 300 N/m mé As test results

b} Assessed using characienstic yield stress of 230 Nfmm?

GENERAL NOTES : All loadings include load factor £, =1 1
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ESSEX COUNTY COUNCIL - BRIDGE ASSESSMENT

-3 ¢ SUMMARY OF RESULTS & MEMBER CAPACTIES FOR ULTIMATE UMIT STATE

BOXTED BRIDGE

| ELEMENT | LOAD WORST | WORST MEMBER | MEMBER REDUCTION] UNITY RATIOS | ASSESSED NOTES
TYPE LOAD CO-ACTING CAPACITY CO~ACTING | FACTOR 'K’ | WORST LOAD | CO-ACT HA
’ , I EFFECT EFFECT CAPACHTY TO BD 21/84| EFFEQT EFFECT CAPACHTY
[Transverse Beams Vertical Bendmg} 6135 kNm | 941 kN 1”805 4 kNm 4080 kN /A 076 0o1g 40Te Axle a
{Tnple Flange) Moment
Vertical Shear 4537 kN 00 kNm 4990 kN - N/& 091 00 40Te Axie a
’ Forge ?
Plate Gurders Vertical Bending! 29280 kNm | 8335 ki 1828 0 kiNm | 20300 kN 0gal 16 006 FULL 8
Moment
l Vertical Shear B335 kN 00 kNm 2030 0 kN - om 041 - FULL a
Foree
’ Vertical Bending| 17730 kNm| 830 kN 1828 0 kiNm 2030 0 kN 020 097 0.04 @ a
Moment
] Vertical Shear 454 0 kN 00 kNm 20300 kN - 020 023 - 3Te SFE
Force
Vertical Bending| 1701 0 kNm| 1040 kN 1828 0 kNm 2030 0 kN N/A 093 005 3Te Axle a
Moment .
Verqcal Shear | 4220KM | 00 kNm 2080 0 kN - N/A 021 - Feade |SF a
Force t
I Ao _ L
NOTES ; &) Assessed using characienstic yieid stress of 300 N/mm? As test resuits
b) Assessed using charackenstic yield stress of 230 Njimm?
GENERAL NOTES : Allioadings melude load factor f, =1 1
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4.0

CONCLUSIONS & RECOMMENDATIONS

The calculations show that the bridge is not capable of carrying the
40 Te assessment live loading, chiefly because of the weakness of the
main plate girders. The bridge has been assessed to be able to carry
only 3 te loading and even that is with reservations. To achieve this 1t
was necessary to adopt the steel yield stress of 300 N/mmz, the test
value, With the lower bound stress of 230 N/mmz, 3 te loading cannot

be carried except possibly by limiting the bridge to a single lane.

Additionally, assumptions regarding the determination of the effective
length of the structure have been necessary. 4 small enough effective
length and subsequently adequate li@itlng stress in the top flange‘can
only be achieved by assuming that the transverse beams and double-T web
stiffeners to the plate girder act as U-frames restraining the top
flange. The connection detail between transverse beams and stiffeners is
unknown but without the assumption of U-frames the bridge girders are
shown to ke quite inadequate for dead loading alone = which does not seem
to be the case. For the 3 te loading the stiffeners are marginally
overstressed, ?ut the ags%stance ?ﬁ alFe¥n§Fe transverse beams anq s%nqle

Vo t

T stiffeners has been ignored.

There 18 a fair degree of corrosion to the structure which has
contributed to its reduced loading capacity. The longitudinal channels
in each corner of the structure are badly corroded which has resulted in
a considerable reduction of load capacity. Consequently they are
marginally overloaded under 3 te accident loading but the spread of loads
18 conservatively estimated and the overstress not considered

significant.

It is recommended that the bridge be restricted to 3 te loading and

monitored with a view to introducing a single lane if necessary.
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VISUAL INSPECTION REPORT

Date of Inspection: 12/03/92

Ingpected by:

{Taywood Engineering Limited)

Supervising Agent: -ssex County Councail)

Weather: Cool, overcast, intermittent rain and windy.

Colchester direction 18 congidered as Scuth for the purposes of this

inspection.

5.1

5.2

Poundations

The type of foundation is unknown. An underwater inspection was not
carrred out, however the river bed was probed and this showed that
there was no serious undermining or scour, The depth of water
varaied ?rom 109 m@ next Fo ?he §?utwents Fo épo%t 1900 Tm a? Fhe
centre of the channel. The river bed was found to be quite solid
and remained fairly constant in level upstream and downstream to the

bradge.
Abulments

The bkrick abutments of the bridge appear to be in a reasonable
condition. The mortar joints show no significant desteriocration.
There are slight vertical cracks at the ends of the abutments
sloping up toward the edge beam bearings. The crack at the East end
of the South abutment varies in width from 2 mm at the base to 5 mm
beneath the bridge soffit. There 18 no sign of settlement across
the crack and it does not appear to have led to furthey
deterioration of the adjacent brickwork. There iz significant ivy
growth at this end of the abutment with roots embedded in the mortar

joants. The other cracks are hairline.
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Bridge Deck

The hogging plates generally appear to be i1n a reasonable condition
except for quite severe corrosion at their junction with the flanges

of the R&8J's.

The RS8J's at 1/4 and 3/4 spans, have suffered severe localised
corrosion of the bottom flange. This coincides with the position
where the plates to reinforce the bottom flange begin. In one
wnstance it can be seen that there has been approximately 35% loss
of section of the bottom flange. Where the bottom flanges are
reinforced by two additional plates over the centre half of their
span the plates appear to have buckled and spaces have opened
between them hack to the line of the securing rivets. The plateg
themselves appear to be quite pitted and corrosion products are

visible at their edges.

The longitudinally spanning channels at the edge of the deck are
quite severely corroded, particularly at the South East corner of
the bridge where approximately 50% of the sect}:;.on of the bottcnl-r}
flange hasz been lcsst.k The two main plate girders at the edge of the
deck appear to be in a reasonable condition. Where the hogging
plates rest on the bottom flange of the girders leakage can be seen
which has caused corrosion locally. The loss of section due to this
corrosion is not great. The connecting angles betwsen the bottom
flanges and webs of the girders appear to have corroeded but remaain
intact around their rivet connections. Subseguent to this
deterioration the girders have been painted. The condition of the
paintwork 18 good and would sudgest that no further deterioration of
the angles has occurred. The girder webs, T=-section stiffeners and
channel top flange all appear to be 1n a good condition. The end
plate stiffeners at the North West and South EBast of the bridge
appear to have suffered impact damage causing buckling of the
plates, however this 18 the extent of the damage and it also appears
to have occurred Pprior to painting, the palintwork remaining
unmarked. These impacts may have caused or worsened the cracks in

the abutments beneath.

The road surface is generally 1n a reasonable condition except for
some slight settlement and surface deteriloration at the South end of

the bridge.
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ESSEX COUNTY COUNCIL — BOXTED BRIDGE (B59)

PLEATE 4 EAST ELEVATION

PLATE 2 ‘WESTELEVATION



ESSEX COUNTY COUNCIL — BOXTED BRIDGE (B59)

PLATE 3

PLATE 4

SOUTH ABUTMENT AND DECK SOFFIT



ESSEX COUNTY COUNCIL — BOXTED BRIDGE (B59)

PLATE § +NORTH ABUTMENT AND DECK SOFFIT

PLATE &
PLATE GIRDER EDGE BEAM




ESSEX COUNTY COUNCIL — BOXTED BRIDGE (B59)

PLATE 7 DECK SOFFIT SHOWING DEFORMED FLANGE PLATES

PLATE 8 CORROSION OF LONGITUDINAL CHANNEL AT THE EDGE OF THE DECK
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ESSEX COUNTY COUNCIL — BOXTED BRIDGE (B58)
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ESSEX COUNTY COUNCIL ~ BOXTED BRIDGE (B59)

PLATE 7 ' DECK SOFFIT SHOWING DEFCRMED FLANGE PLATES
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APPENDIX B

RESULTS OF TESTING
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CITY CONSULTANCY SERVICES
CITY UNIVERSITY
LONDON EC1V OHB

Results of Mechanical Tests on Bridge Samples
Samples Supplied by Taywood Encineering Ltd

NAME OF SAMPLE: .1. BOXTED

(a) Tensile Test

A longitudinal sample was cut from the plate supplied. A
shouldered specimen was used with dimensions as follows:

Reduced parallel section diameter {nominal) Hmm
Reduced parallel section length (nominal) 34mm
Gauge Length (for Elongation) 25mm

Extensometer Gauge Length 10nm

Test conditions ~ cross head speed for yield point imm/min
cross head speed for tensile strength Smm/min

Methods generally were in compliance with BS EN 14 902-1 1980 and
all measurements were fully traceable.

RESULTS
Lower Yield Tensile Elongation %
Strength Strength
MPa MPa
Rew, Ry
300 450 36

{b) Hardness

A Vickers Hardness machine was used io measure hardness on a
ground surface of a sample cut from the plates supplied. A 30kg
load was employed and the machine and dismond are fully
traceable.

RESULTS
Hy

i28

128

133

130

134

Mean = 131

Technical and Quality Manager:J.D.R. Walker BSc, PhD, MIM
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