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TOM PHILLIPS + ASSOCIATES
TOWN PLANNING CONSULTANTS

-

TRAFFINOMICS LIMITED

KILSARAN BELLEWSTOWN TRAFFIC COUNTS
MANUAL CLASSIFIED JUNCTION TURNING COUNTS

MAY 2021
TRA/21/081

r
SITE: 04 DATE:
LOCATION: R150/Bellewstown Road DAY:

26th May 2021

Wednesday

MOVEMENT 4 MOVEMENT 5 MOVEMENT 6 [
TIME | CAR LGV OGV1 OGV2 BUS | TOT | PCU | CAR LGV OGV1 0GV2 BUS | TOT | PCU | CAR LGV OGV1 OGV2 BUS | ToT | PCU
1300 | 0O 0 0 0 0 0 0 | 15 2 2 1 o | 20} 2| 4 1 0 0 5 5
1315 | 0 0 0 0 0 r 0 0o | 4 7 1 4 1 27 | 34| 3 1 0 0| 4 4
1330 | 0 0 0 0 0 r 0 0o | 16 3 0 3 o | 22 Fa28f S 3 0 0o | 8 8
1345 | © 0 0 0 0 f 0 0 | 20 1 1 3 1 % | 31| 9 1 0 0o | 10} 10
H/TOT | 0 0 0 0 0 0 0 | 65 13 4 n 2 | 95 [ 113 | BTN6 0 o | 27 | &
1400 | © 0 0 0 0 0 0o | 18 4 8 1 2 | 33 | 404N3 1 0 0 ' 4 4
1415 | 0 0 0 0 0 r 0 0o | 4 7 2 0 0 | 23,) ¥dNp 8 1 0 0 ' 9 9
1430 | 1 0 0 0 0 r 1 1 24 3 ] 1 i 290 31 | 4 1 0 0 L 5 5
1445 | 1 0 0 ] 0 f 1 1 19 1 1 1 1 2371 26 | 4 0 0 o | 4 4
HW/TOT | 2 0 0 0 0 2 2 | 75 15 1 3 4, | w08 f121] 19 3 0 0o | 22 | 22
1500 | 0 0 0 0 0 0 0| N 6 3 1 1 42 ) 46 | 4 0 0 0 4 4
1515 | 0 0 0 0 0 r 0 0o | 18 3 1 0 1 23| 25| 6 0 0 o} 7 8
1530 | 1 0 0 0 0 r 1 1 14 3 0 1 o | 18|19} 6 4 0 0 E 10 | 10
1545 | 0 0 0 0 0 i 0 0] 33 1 0 3 o | 37| 4| 6 3 0 0 I 9 9
H/TOT | 1 0 0 0 0 1 1 1% 13 4 5 2 1w 2 7 0 0 {30 Ef|
1600 | O ] 0 0 0 0 o, | 26 2 0 1 0 | 29| 30| 4 1 0 0 : 5 5
1615 | 0 0 0 0 0 / (] s 23 5 1 1 o | 30| 32) 3 1 0 0 ‘ 4 4
1630 | 0 0 0 0 0 f 0 o | 30 3 2 1 o | 36 | 38| 4 0 0 0 4 4
1645 | 1 0 0 0 0 § 1 1 28 5 4 0 o | 37 |3|7 3 0 0 ‘ 10 | 10
H/TOT | 1 0 0 0 0 1 1 {107 15 7 3 o (132|139 18 5 0 0 F 23| 23
1700 | O 0 0 0 0 0 0o | 33 2 1 0 o | 3 {3 | w0 1 0 0 i 1 =
1715 | © 0 0 0 0 r 0 0o | 28 6 0 0 0 | 34| 34|14 0 0 0 \ 14 | 14
1730 | 1 0 0 0 0 r 1 1 28 5 2 0 o | 35| 3|12 1 0 0 . 13| 13
1745 | 0 0 0 0 0 r i 0o | 21 1 2 1 o | 25| 27| 8 2 0 0 5 10 | 10
H/TOT | 1 0 i 0 0 1 1 {110 4 5 1 0 [130[134) M 4 0 0 r 48 | 48
18000 0 0 ] 0 0 0 - e 6 1 0 0o | 34| 3| 8 1 0 0 i 9 9
1815 | 0 0 0 0 0 f 0 0 | 32 3 1 0 o | 3 |3 1 1 0o 13| 14
1830 | O 0 0 0 0 r 0 0o | 30 1 0 1 o | 3213] 6 0 0 0 6 6
1845 | 0 0 oo 0 r 0 0| n 1 0 0 o | 32 |32] 6 1 0 0 7 7
H/TOT | O 0 0 0 0 0 0o |120 1 2 1 0 | 134|136 | 3 3 1 0 | 35| 36
P/TOT | 9 1 0 0 o | 10 10 {1092 170 64 67 14 [1407 {1540 254 49 7 1! 315 | 325
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KILSARAN BELLEWSTOWN TRAFFIC COUNTS MAY 2021
MANUAL CLASSIFIED JUNCTION TURNING COUNTS TRA/21/081
SITE: '04 DATE: 26th May 2021
LOCATION: R150/Bellewstown Road DAY: Wednesday
MOVEMENT 7 MOVEMENT & MOVEMENT 9
TIME | CAR LGV OGV1 OGV2 BUS | TOT | PCU CAR LGV OGV1 OGV2 BUS | TOT | PCU CAR LGV OGV1 OGV2 BUS | TOT | PCU
B0 e 00z e R0 s e R 2 aNoNe o2t
LT A e s T T [ 7B 0 0 0 o oo BEE 449 0 o o | a4 B .
13:30 5 2 0 0 0 i 7 T 0 0 0 0 0 0 0 4 0 0 0 0 4 4
1345 6 0 ] 0 0 ’ 6 6 0 0 0 0 0 0 CPA 3 2 0 0 0 ] )
WAOL | 200 2 h0n . 000 o or BSOS TIG ty { 3 * 2 o0 0 o115 I
14008 o R i o e R SERRT L B b‘ 4 1 o o o |5 MW
%R BRI SRR S [ 7 B8 0 0 0 0 0ONMAT 4 1 6 o ol s B
=R e T | s S { S @ 0 0 0 P o BEE s o o o o | 3 i
s e 6 0 D 0 [ 6 [Sie S o AN o [ 2 D 0 1 0 | 3 [
WyoT| 2 4 0 o o |2 0o o o ™ oo o . PSSR 1 0 | 16 {7
1500 | 5 1 QE0 50 e N ROSSE 0t g iyt el T CUI s R 2 [
15:15 3 3 0 0 0 g 6 6 0 0 0 0 (1] 0 ! 0 2 1 1 0 o 4 -]
e e v N r 8 B A 0% 0 o o | o EEEE ;3 0 o o w3 e
158 56 L3 g 1 .1 9 EOIEE W\ "0 0 o0 o | o B 1 gE 00 ol oD 1 1
HTOL | i3y .7 i 1 0 | 29 W 0 0 0 o | o [N a 1 1 0 0 | 10 [&H
L e e R e L e B R S R PR GESER T
1695 1 12 g 0 o 4 # B3 | 1 Lt g 1 1 410 1 0 0| 5 &S
TR LS00 0 NG R B 6 o T i oy 4 .
Lo e e e e r S B 0 0 o0 o o | o [N 3 1 0 0 o0 |4
HAOT| 322 4 03 0N o0 | 36 __.35 2 0 0 0 0|2 B 14 1 1 0 0 | 16 e
1700 | 3 o JoNY ‘o 3 [ G- o0l i o | o e SR Tl 6 lige
1715 | 5 1 i L [ ¢ 8 ¢ 0 0 0 o0 W > 1 6 0 o0 | 3 [N
1730 | of N Ooaain sl f 7 B 0 0 o0 o o | o &9 5 1 0 0 o ! s N8
ST 1 D e TR N R g 10 (8 0 0 0 o o | o [FOME 4 1 04 0 . 0 | 5.
Wil = ARCClRA TR B e e B 17 3 0 0 0§20 NN
1800 | 6 1 0 0 0 7 7 0 0 0 0 0 0 0 4 1 0 0 0 5 B
%15 | 6 0 1 R § T B 0O 0 o o oo @ 3 o0 o o o |3 @8
a0 s anal 5 i B A { 7 R 0 0 0 o o | o (W s g 1 o o0 | B
1845 | 7 1 1 g 9 BN 0O 0 0 o0 o | o @HE 3 1 0 0 0| 4 (S
HAOY | 24 4 2 o g | 3p [SSE8 . 0 o o oo EEE : 1 0 o |18 19
PITOT 1251 45 8 2 0 | 306 [MEE - 0 0 o o 2 @12 1® 7 4 o7
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TOM PHILLIPS + ASSOCIATES
TOWN PLANNING CONSULTANTS

+

TRAFFINOMICS LIMITED

IR

KILSARAN BELLEWSTOWN TRAFFIC COUNTS MAY 2021
MANUAL CLASSIFIED JUNCTION TURNING COUNTS TRA/21/081
r
SITE: 04 DATE: 26th May 2021
LOCATION: R150/Bellewstown Road DAY: Wednesday
S T .~ W— 7Twl~—
.‘ MOVEMENT 10 | =i MOVEMENT 11 : MOVEMENT 12 :
TIME CAR LGV 0GV1 0GV2 BUS ' TOT | PCU | CAR LGV OGV1 OGV2 BUS TOT | PCU | CAR LGV OGV1 OGVZ BUS
13.00 4 0 0 0 o—r4 a0 13 3 2 0 1 |21 0 0 0 0 0
131 | 2 0 1 0 0r3%4 20 3 0 2 o%zs 28 | 1 0 0 0 0
13-3023 0 0 0 oraEs 22 5 2 0 o |2 0! 0 0 0 0o 0 oéo‘:
1345 ‘ 7 0 0 0 0 ,rv T 22 2 2 1 o | zz Eaend 0 0 0 0 0 0 o |
WroT | 16 0 1 0 o [ 17|18} 77 13 6 3 1 100 | 108 (1 0 0 0o 0 1 ' 1
1400%4 0 1 0 0| s 6 | 27 4 2 3 0 i 36 4_1%0 0 0 0 0 0 o
1415 | 1 0 0 0 0r1 1] 22 5 2 1 13 34%0 0 0 0o 0 0 o
wio |3 1 1 o0 o [ 5 Bl 8 s i 03 om0 o o o 00 o
_1_45773[ 4 0 0 0 0 ;'4 4 | 23 5 2 1 NS |35 0 0 0 0 0 0 0 |
H/TOT . 121 2 0 _p__iu 16 | 90 19 7 Bw,@ (126|142 0 ] o o o0 0 0o
1500 4 0 0 0 0o | 4 4 | 23 3 2 0 3. O 0 0 0 0 0 0
1515 . 1 1 0 0 0 :z 2 37 7 1 1 48 1 0 0 0 0 0 0 Lo
1530 | 3 0 0 0 0 | 3 3 | 33 3 3 0 43 0 0 0 0 1 1
1545 4 0 0 0 0 lr4 4 | 30 6 1 1 1 39| 42 0 0 0 0o 0 0 0
H,rro‘r 12 1 0 0 0 §'13 12 NR2X, 19 7 2 3 ?154 163 | 1 0 0 0 0 1 1
1600 | 5 0 0 0 1 ' 3 7 % 29 7 6 1 1 as | a9l o0 0 0 0o 0 0 0
1615 5 0 0 0 0 i’vs hos)| 8 1 2 0o {38 |4 ;0 1 0 0 0 1 1
: 0 0 0 0 Es | 5 | 39 6 4 0 0 510 0 0
0 0 0o o | 7 1 7 | 40 14 0 0o o | 540 0 .
0 0 0 1 ?_'23 1'24 135 35 noo3 1_135 195 | 0 1 i
1700 | 1 0 0 0 0 '1 ' 1| 43 13 0 0 0 56 | 56 | O 0 0 0 0 o0
715 | 3 0 0 0 0 ya g4 27 3 3 1 1135 @2 0 0 0 0 2 2
1730 | 4 0 0 0 0 ;'4 4 | 51 5 0 0 0 {56 | 561 1 0 0 0o 0 1 1
1745 T 4 0 0 0 0 ;74 4 | 34 10 1 0 0o | 45 | 46§ 0 0 0 0 0 0 i 0
H/TOT [a2” 0 0 0 0 ' 12| 12 {155 A 4 1 1 oie 196 3 0 0 0o 0 3 3
1800 I‘ s o o 0 0 '5 51 3 4 o o oilzlxmwio o 0o o0 0
1815 | 3 0 0 i 0 73 3 | 24 3 2 0 0 2 |30 0 0 0o o
1830 l 0 0 0 0 0 {o 0o | 3 5 1 0 0o {37130 0 0 0 0
1845 { 1 0 0 0 0o | 1 3] 2 7 0 28 0 o o o o |
H/TOT | o 0 0 0 OE 9 | 9 19 3 o0 120 0 0 0o 0
p,rror_!_uz 8 6 1 1 |14 153|108 208 69 74 14 1473|1618 6 1 1 0 0 8 9
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Traffic Survey Data — Automatic Traffic Counter Site L56172 Mullagh Road
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Friday 21 May 2021
TRA/21/081

WEEK COMMENCING

IT

LI

FFIN
SITE 01
SOUTHBOUND

T

TRAFFIC COUNT/SPEED SURVEYS

TS

(o]

KILSARAN BELL
AUTOMATIC TRAF
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Traffic Survey Data — Automatic Traffic Counter Site L1615 Hilltown Great Road

<
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8

Site Locations

i
]

Site Locations

Concagpe

ob nmber: ob Date: Drawing No: . .
TRA/21/223 Week Commencing razi223.01 | traffinomics
IClient: Tuesday 23" November|author: @’ |e
Trafficwise 2021 SPW Y
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Photograph B-18 — South face of pier 3
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Photograph B-16 — North face of pier 2 with vegetation growth evident
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Photograph B-13 - South abutment

Photograph B-14 - North face of pier 1 with undermining evident
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Photograph B-12 — North abutment with p
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Photograph B-8 — SW embankment with overgrown vegetation evident
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Photograph B-6 — NW embankment with overgrown vegetation evident
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Photograph B-3 — Area of depressio
surfacing above arch 3.

Photograph B-4 — West parapet and grass verge
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Appendix B. Inspection Photographs

Photograph B-1 - Bridge surface looking south

L Photograph B-2 - Bridge surface looking north
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Appendix A. Structure Location Map
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Abutments/Piers

A qualitative assessment was carried out for the substructure elements with the areas of undermining to north
abutment and northern piers giving the substructure an overall fair condition rating. Repair works to the areas of
undermining are required to restore the substructure to a good condition, with the infilling of the scour damage
at the west elevation also recommended.

5. Conclusions

The structure is in an overall fair condition with minor areas of masonry and pointing loss found to the arch
barrels, piers and abutments. Repointing works should be undertaken in order to restore these key structural
elements to a good condition.

The depression noted to the carriageway surfacing and the scour damage to the riverbed are thé defects of
most concern. Repairs are recommended to be undertaken to the areas of scour damage below the structure
with the mainline carriageway surfacing previously only extended to arch 3 over the structure.now extended to
beyond the south abutment. The grass verges over the structure should be replaced by eoncrete verges to
prevent further water ingress through the arch barrels.

The low 3t load capacity found for the existing structure is due to the shallow depths/of fill over the structure,
estimated to be less than 100mm in places. Investigation works are therefore recommended to determine the
exact depth of fill above each barrel and the thickness of each arch in order t§ undertake a Stage 2
assessment. The investigation works should also confirm if there is existing"baeking present to the arch barrels,
with backing recommended to be installed to the structure if not present:

As Beaumont Bridge is behaving satisfactorily under current loading fe.Joad restriction is recommended at this
time, with further investigation and assessment recommended to confirm the load capacity for the structure.
Consideration should also be given to the use of structural health monitoring to monitor the behaviour of the
structure under the current loading.

6. Recommendations

The further investigation/assessment recommended to be undertaken to Beaumont Bridge are as follows:

+ Trial pit excavations to the bridge surface to confirm the depth of fill and arch thickness of each arch
barrel

e Trial pit excavations to the bridge surface to confirm presence of backing to arch barrels

» Stage 2 assessment of the structure in accordance with Tll AM-STR-06057 Stage 2 Structural
Assessment of Sub=Standard Road Structures

The recommended repair works for the structure are as follows:

Masonry.repointing to the arch barrels, piers and abutments

Repairs to areas of undermining to the north abutment and northern piers

Infilling of scour holes at the west elevation

Removal of debris trapped at the west elevation of arch barrel 7

Replacement of the grass verges with new concrete verges

Vegetation removal and repointing to the parapets, spandrel walls and wing walls
Vegetation clearance to the embankments

Installation of backing to the arch barrels

Replacement of carriageway surfacing over the structure

5210920DG0001 | 1.0 | January 2022
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Based on a visual inspection and the recommendations of AM-STR-06002 Annex D, the condition factors used
in the arch assessment are summarised in Table 4-2 below.

Table 4-2 Condition factors to be used in the Assessment
T P S P N e T e S b
s : E e R R e R B e T R A
Barrel Factor, Fo 1.0 Limestone in good overall condition
Fill Factor, Fs 07 Well compacted material
Joint Width Factor, Fw 0.8 Joint widths greater than 12.5mm (conservative)
Joint Depth factor, Fa 0.8 Loss of pointing evident, average depths 20mm
Joint Mortar factor, Fmo 1.0 Mortar in good condition
Condition Factor, Fem 0.9 Good overall condition with pointing loss evident

The Modified MEXE analysis gives a live load capacity varying between 18 and 40 tonnes Gross Vehicle
Weight (GVW) for all arch barrels, see Table 4-3 below.

Table 4-3 Results of Modified MEXE Analysis
' | Max Gross Vehicle Weight (tonnes)
| upperBound - LowGrBound
Arch Barrel 1 40t 18t
Arch Barrel 2 40t 40t
Arch Barrel 3 18t 18t
Arch Barrel 4 18t 18t
Arch Barrel 5 40t 40t
Arch Barrel 6 40t 40t
Arch Barrel 7 40t 40t

As the structure is a multi-span arch structure the guidance given in AM-STR-06026 was followed with the
results from the MEXE analysis corroborated'with the results of the three-hinge limit analysis method using
Archie-M software. Archie-M analysis was carried out on the structure for both HA and SV assessment loading.

The Archie-M analysis carried out'onthe structure determined that the existing structure has a less than 3t load
capacity for the lowerbound condition (0.6* voussoir thickness) and a 3t load capacity for the upperbound
condition (full voussoir thickness)."See Table 4-4 below for a summary of the Archie-M analysis results.

Table 4-4 Results.ofthe Archie-M Analysis

HA Lowerbound Fails 3t Fails 3t | 44t
Loading | ypperbound 3t 3t 44t

SV Lowerbound Fails SV80 Fails SV80 Sveo
Loading | ypperbound Fails SV80 Fails SV80 SV100

The results from the Archie-M analysis shows that the third condition comprising the presence of backing
greatly increases the load capacity of the structure. Structural investigations are therefore recommended to
both confirm the arch thickness dimensions and also to confirm if backing is present over the structure.

See Appendix C of this report for the calculations and outputs from both the MEXE and Archie-M analysis.

5210920DG0001 | 1.0 | January 2022
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Abutments

The abutments are in a good overall condition apart from pointing loss and undermining to the north abutment
below the waterline. The south abutment is mostly hidden below the mudline, see Photograph B-12 and B-13
for both abutments.

Piers

The piers are in a fair overall condition with minor areas of pointing loss to the pier faces and vegetation growth
to the cutwaters. There is also 400mm deep undermining noted to pier 1 and 200mm deep undermining noted
to pier 2 with masonry and pointing loss noted below the waterline, see Photograph B-14 to B-21 for the piers.

Arch Barrels

The masonry arch barrels are in a fair condition overall with minor masonry and pointing loss evident t6
localised areas throughout. Water ingress is evident to all arch barrels most likely due to the soft verges.over
the structure with a transverse crack also evident to the arch barrel of span 1 above the north abutmient.

See Photograph B-22 to B-29 for the arch barrels.

Riverbed
The riverbed below the structure is in a poor condition due the extensive scour noted at the upstream elevation

of spans 1 to 4, with scour depths of up to 500mm recorded. Undermining is evidént to the piers in spans 1 and
2 as a result of the scour to the adjacent riverbed. Both the upstream and downstream watercourse are

impacted by overgrown vegetation with the watercourse mainly channelled through arches 3 and 4 as a result.
See Photograph B-30 and B-31 for the riverbed.

Overall Structure

The structure is in an overall fair condition with minor areas of masonry and pointing loss found to the arch
barrels, piers and abutments. The depression noted to the carriageway surfacing and the scour damage to the
riverbed are the defects of most concern.

See Photograph B-32 and B-33 for both elevations of the.structure.

4.  Structural Assessment

A structural assessment in accordance with AM-STR-06056 Stage 1 Structural Assessment of Road Structures
was undertaken to Beaumont Bridge in order to confirm the load carrying capacity of the structure.

Arch Barrels

A structural assessment-of the masonry arch barrels was undertaken using the modified MEXE method
outlined in AM-STR-06002'The Assessment of Road Bridges and Structures. The structure dimensions
surveyed on site by Atkins and used in the assessment are listed below in Table 4-1,

Table 4-1 Structure dimensions used in the Assessment

| 2360 | 2890 | 4220 | 4510 | 2310 | 2570 | 2720
W Memwn L w0 | dme| (e | a5m | 150 | 1190 | 1350 |
Rise at Quarter Point | 1050 | 1020 | 1560  1es0 | 0960 | 1030 | 1100 |
Ring Thickness* | 0350 | 0370 | 0420 | 0440 | o370 | 0370 | 0450 |
Depth of Fill [0 | 0800 oo ot | oad 0.380 | 0200

* Lowerbound value (0.6x) of external voussoir thickness used for assessment purposes in accordance with
AM-STR-06056-01 Stage 1 Structural Assessment of Road Structures.

5210920DG0001 | 1.0 | January 2022
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1. Introduction

Kilsaran engaged Atkins to undertake the structural assessment of MH-L1615-001.00 Beaumont Bridge in
accordance with Tl Publication AM-STR-06056 Stage 1 Structural Assessment of Road Structures to
determine the current condition and load capacity of the existing structure. The structural assessment of the
structure was undertaken in accordance with Tl Publication AM-STR-06026 The Assessment of Road Bridges
and Structures.

2 Description of the Structure

MH-L1615-001.00 Beaumont Bridge is a seven span masonry arch structure carrying the L1615 lgcal road over
the River Nanny in the townland of Beaumont, Co. Meath. The structure has span widths varying-between

2 31m and 4.51m with a total length of 44 65m and a width out to out of 7.5m. The structure Shows evidence of
historical widening works using masonry construction, with varying arch profiles and open jeints evident below
the structure.

The structure is a protected structure and is listed in the Record of Protected Structurés within the Meath
County Development Plan 2021-2027.

The location of the structure is shown on the location map in Appendix A of this report.

3. Visual Inspection

The Principal Inspection of the structure was undertaken in December 2021. The condition of each component
of the structure is outlined below with photographs from the inspection provided in Appendix C of this report.
For the purposes of inspection the arch barrels and'piers and have been numbered in a north to south
direction.

Bridge Surface

The carriageway surfacing over the structure is split into 2no. distinct sections, the local road surfacing and the
newer tie in surfacing from the mainline R150 local road.

The newer tie in surfacing is in a.good condition overall, with the local road surfacing showing a loss of skid
resistance throughout with areas of surfacing loss and potholes forming. There is also an area of depression
noted to the carriageway surface above pier 3. See Photograph B-1 to B-3 for details of the bridge surface.

Verges

Raised grass verges are present along the base of both parapets over the structure, with areas of water ingress
noted to the.arch barrels below. See Photograph B-4 and B-5 for both verges.

Parapets
The masonry parapets are in a good overall condition with minor vegetation removal and repointing required.
See Photograph B-4 and B-5 for both parapets.

Embankments

The embankments at both elevations are in a fair overall condition with areas of vegetation clearance required
to maintain access to the structure. See Photograph B-6 to B-9. There is large debris restricting access to arch
7. see Photograph B-29.

Wing/Spandrel walls

The wing and spandrel walls are in a fair condition overall with areas of vegetation growth and minor pointing
loss evident. See Photograph B-10 and B-11 for the spandrel walls.

5210920DG0001 | 1.0 | January 2022
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Executive Summary

the River Nanny in the townland of Beaumont, Co. Meath. The structure has span widths varying between
2.31m and 4.51m with a total length of 44.65m and a width out to out of 7.5m. The structure shows evidence of
historical widening works using masonry construction, with varying arch profiles and open joints evident below
the structure.

The structure is a protected structure and is listed in the Record of Protected Structures within the Meath
County Development Plan 2021-2027.

The structure is in an overall fair condition with minor areas of masonry and pointing loss found to the @reh
barrels, piers and abutments. Repointing works should be undertaken in order to restore these key/Struetdral
elements to a good condition.

The depression noted to the carriageway surfacing and the scour damage to the riverbed are-the.defects of
most concern. Repairs are recommended to be undertaken to the areas of scour damage below the structure
with the mainline carriageway surfacing previously only extended to arch 3 over the structure new extended to
beyond the south abutment. The grass verges over the structure should be replaced by cancrete verges to
prevent further water ingress through the arch barrels.

The structural assessment of the structure was undertaken in accordance with Til Publication AM-STR-06056
Stage 1 Structural Assessment of Road Structures. The structural assessment found the existing structure to
have a reduced load capacity of <3t and 3t for the lowerbound and upperbound.conditions respectively, mainly
due to the shallow depth of fill above the structure, estimated to be less than 100mm in places. Investigation
works are therefore recommended to determine the exact depth of fill above each barrel and the thickness of
each arch in order to undertake a Stage 2 assessment.

The presence of backing to the arch barrels determined an increased load capacity of 44t, with site
investigations recommended to be undertaken to confirm if existing’backing is present to the arch barrels, with
backing recommended to be installed to the structure if not.present.

As Beaumont Bridge is behaving satisfactorily under current loading no load restriction is recommended at this
time, with further investigation and assessment recommended to confirm the load capacity for the structure,
Consideration should also be given to the use of structural health monitoring to monitor the behaviour of the
structure under the current loading.

The further investigation/assessment recommended to be undertaken to Beaumont Bridge are as follows:

» Trial pit excavations to the bridge surface to confirm the depth of fill and arch thickness of each arch
barrel

* Trial pit excavations to the bridge surface to confirm presence of backing to arch barrels

* Stage 2 assessment of the structure in accordance with TIl AM-STR-06057 Stage 2 Structural
Assessment of Sub-Standard Road Structures

The recommended repair works for the structure are as follows:

Masonry repeinting'to the arch barrels, piers and abutments

Repairs to areas of undermining to the north abutment and northern piers

Infilling of scotir holes at the west elevation

Removal'of debris trapped at the west elevation of arch barrel 7

Replacement of the grass verges with new concrete verges

Vegetation removal and repointing to the parapets, spandrel walls and wing walls
Vegetation clearance to the embankments

Installation of backing to the arch barrels

Replacement of carriageway surfacing over the structure

.I.!.l..l
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Photograph B-21 — South face of pier 5

g S : g
ph B-22 — Transverse crack to the bottom of arch barrel 1 ab

. 2
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Photogra ove the north abutment
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Photograph B-23 - Arch barrel 1 with pointing loss and wateringress evident

Photograph B-24 - Arch barrel 2 with pointing loss, minor masonry loss and water ingress evident

5210920DG0001 | 1.0 | January 2022
Atkins | 5210920DG0001 rev 0 - Beaumont Bridge Assessment.docx
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Photograph B-25 — Arch barrel 3 with dropped stones, minor masonry loss and pointing loss evident

g £

Photograph B-26 — Arc barrel 4 with minor pointing loss evident

and recent repointing works visible
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s
—— o

Photograph B-27 - Arch barrel 5 with

water ingress and minor pointing loss evident with a change in
the arch profile evident
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Photograph B-28 — Arch barrel 6 with water ingress and minor pointing loss evident
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Member of the NC

Photograph B-29 — Arch barrel 7 with water ingress and minor-pointing loss evident and debris located

at the west elevation with a change in the arch profile evident

Photograph B-30 - View of downstream riverbed

L 5210920DG 022
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ATKINS

NC-Lavalin Group

Photograph B-31 - View of upstream riverbed with watercourse main channel through arches 3 and 4

Photograph B-32 — View of east elevation
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Photograph B-33 - View of west elevation
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MODIFIED AXLE LOAD

FOR 2-AXLE BOGIE (M.A.L)

AXLE FACTOR
(A - see Fig 3.5a & 3.5b

Single axle -
2-Axle bogie
3-Axle bogie

LOAD CAPACITY

MAL = FexFoxFoxFxFoux P.A.L

Axle lift-off (Y/N)
1.00 Allowable AL
0.66 Allowable A.L
1.00 Allowable A.L

Max G.V.W in tonnes =

ATKI N S Project Beaumont Bridge Assessment 5‘]2?]%;3;0
Structure No. Assessment using TIl AM-STR- |Calc sheet no. rev
MH-L1615-001.00 06002 MEXE Method 0
Drawing Ref Calc By Date Check by |Date
- MG 20-Dec-21 |MJ 21-Dec-21
Ref | Calculations Output
] Lower
Ti Modified MEXE Method - Span 1 gg::; Bouhd
AM-STR-06002 )
Span Linm 2.360 2.360
Rise at Crown r.inm 1.170 1170
Rise at Quarter point rginm 1.050 1.050
Ring Thickness dinm 0.350 0.210
Depth of fill hinm 0.100 0.240
Barrel Factor Fy 1.000 1.000
Fill Factor Fs 0.700 0.700
Joint Width Factor " 0.800 | 0.800
. W
Joint Mortar Factor - QB%Q | 1.000
Horizontal Curve Radius rinm . >600 >600
vi= 1000 r Centrifugal Effect Factor  Fa = 1+ 0.20V 1.000 1.000
r+150 r
Joint Depth Factor Fq
Average depth of missing mortar, inm 0.020 0.020
Annex G => Fq 0.800 0.800
Condition Factor Fem 0.900 0.900
h+dinm 0.450 0.450
L /ry 2.017 2.017
From Fig. 3.2 Nonogram PAN,
Provisional Axle Loading or 740 x (d+h)?® =PAL. 49.08 | 49.08
L1,3
From Fig. 3.3 Span/Rise Factor = Fg 1.000 1.000
From Fig. 3.4 Profile Factor F, = 2.3 x[(re - r)irdl>® 0587 | 0.587
Material Factor Fem =  (Fpyxd)+(Fyxh) 0.933 0.840
h+d
Joint Factor F = FyuxFmoXFy 0.640 0.640

15476 | 13.928

15.5 13.9
10.2 9.2
15.5 13.9
40 18

Modified MEXE Method

Plan Design Enable

‘4|



Project g Job ref
ATK l N S Beaumont Bridge Assessment 5210920
Structure No. Assessment using TIl AM-STR- |Calc sheet no. rev
MH-L1615-001.00 06002 MEXE Method 0
Drawing Ref Calc By Date Check by |Date
- MG 20-Dec-21 (MJ 21-Dec-21
Ref | Calculations Output
Tl Modified MEXE Method - Span 2 I‘B‘PP"; 'é°we5
AM-STR-06002 i oun
Span Linm 2.890 2,890
Rise at Crown r.inm 1.280 1.280
Rise at Quarter point fqinm 1.020 1.020
Ring Thickness dinm 0.370 0.222
Depth of fill hinm 0.150 0.298
Barrel Factor B | 1.000
Fill Factor F; 0. .| 0.700
Joint Width Factor Fs 0.800
Joint Mortar Factor Exg 1.000
Horizontal Curve Radius rinm - >600 >600
vi= 1000 r Centrifugal Effect Factor F, = 1+ 0.20 v? 1.000 1.000
r+150 r
Joint Depth Factor Fq
Average depth of missing mortar, in m 0.020 0.020
Annex G => Fq 0.800 0.800
Condition Factor Fem - 0.900 0.900
h+dinm 0.520 0.520
L /g 2.258 2.258
From Fig. 3.2 Nonogram PA.L
Provisional Axle Loading or 740 x (d+ hf =P.AL. 50.36 50.36
L1,3
From Fig. 3.3 Span/Rise Factor  F,, 1.000 1.000
From Fig. 3.4 Profile Factor Faiat um 2.3 x[(re - r)/r ¢ 0.884 | 0.884
Material Factor b = (Fyxd)+ (Frxh) 0.913 0.828
h+d
Joint Factor F; S B Fy 0.640 0.640
MODIFIED AXLE LOAD M.AL = Fgx EpsForx FixFayxP.AL 23.419 21.230
FOR 2-AXLE BOGIE (M.AL)
AXLE FACTOR
(A-seeFig35a835b  Axteliftoff ()  [[IIVAL]
Single axle - 1.00 Allowable A.L 234 21.2
2-Axle bogie 0.66 Allowable A.L 15.5 14.0
3-Axle bogie 1.00 Allowable A.L 23.4 212
LOAD CAPACITY Max G.V.W in tonnes = 40 40

Modified MEXE Method

Plan Design Enable




ATKI N S Project Beaumont Bridge Assessment 5‘]201%:;0
Structure No. Assessment using 11l AM-STR- |Calc sheet no.  rev
MH-L1615-001.00 06002 MEXE Method 0
Drawing Ref Calc By Date Check by |Date
- MG 20-Dec-21 [MJ 21-Dec-21
Ref | Calculations Output
: U Lower
T Modified MEXE Method - Span 3 pper
—_— Bound | Bound
AM-STR-06002 ,
Span Linm 4,220 4.220
Rise at Crown r.inm 1.930 1.930
Rise at Quarter point rginm 1.560 1.560
Ring Thickness dinm 0.420 0.252
Depth of fill hinm 0.100 0.268
Barrel Factor Fp 1.000 1.000
Fill Factor F¢ 0.700 0.700
Joint Width Factor Fy 0.800 | 0.800
Joint Mortar Factor mo 1.0 ‘:w 1.000
Horizontal Curve Radius rinm - >600 >600
vi= 1000 r Centrifugal Effect Factor  Fa = 1+ 0.20v* 1.000 1.000
r+150 r
Joint Depth Factor Fa
Average depth of missing mortar, inm 0.020 0.020
Annex G = Fq 0.800 0.800
Condition Factor Fem 0.900 0.900
h+dinm 0.520 0.520
L /rg 2.187 2.187
From Fig. 3.2 Nonogram P/AL.
Provisional Axle Loading or 740 x (d+h)y® =PAL. 30.78 30.78
L1,3
From Fig. 3.3 Span/Rise Factor . F 1.000 1.000
From Fig. 3.4 Profile Factor Fo = 2.3 x[(re - re)lr’® 0.854 | 0.854
Material Factor Frm =  (Fpxd)+(Frxh) 0.942 0.845
h+d
Joint Factor F; = FuxFpoxFy 0.640 0.640
MODIFIED AXLE LOAD MAL = FyxF,xFnxFxFyxPAL 14.265 | 12.797
FOR 2-AXLE BOGIE (M.A.L)
AXLE FACTOR
(A - see Fig 3.5a & 3.5b Axle lift-off (Y/N)
Single axle - 1.03 Allowable A.L 14.7 13.2
2-Axle bogie 0.66 Allowable AL 9.5 8.5
3-Axle bogie 1.00 Allowable AL 14.3 12.8
LOAD CAPACITY Max G.V.W in tonnes = 18 18

Modified MEXE Method

Plan Design Enable




ATK l N S Project Beaumont Bridge Assessment 5"'2?]%;?;
Structure No. Assessment using TIl AM-STR- |Calc sheet no. rev
MH-L1615-001.00 06002 MEXE Method 0
Drawing Ref Calc By Date Check by |Date
- MG 20-Dec-21 [MJ 21-Dec-21
Ref | Calculations Output
i Modified MEXE Method - Span 4 Vppee | Lowsr
AM-STR-06002 _ Bound | Bound
Span Linm 4.510 4.510
Rise at Crown reinm ~ 2.010 2.010
Rise at Quarter point fginm 1.660 1.660
Ring Thickness dinm 0.440 | 0.264
Depth of fill hinm 0.100 | 0276
Barrel Factor Fo G 1.000
Fill Factor F; 0 & 0.700
Joint Width Factor W ' 0.800
Joint Mortar Factor mo 1.000
Horizontal Curve Radius rinm >600 >600
vi= 1000 r Centrifugal Effect Factor F, = 1+ 020v* | 1,000 | 1.000
r+150 r
Joint Depth Factor Fq
Average depth of missing mortar, in m - 0.020 0.020
Annex G => Fa 0.800 0.800
Condition Factor Fen - 0.900 0.900
h+dinm 0.540 0.540
Ll 2244 | 2244
From Fig. 3.2 Nonogram PA.L.
Provisional Axle Loading or 740 x (d+h)® =PAL. 30.45 30.45
L1.3
From Fig. 3.3 Span/Rise Factor  F,, 1.000 1.000
From Fig. 3.4 Profile Factor Foi = 2.3 x[(rc - ro)ir ] 0.806 | 0.806
Material Factor F = (Fpxd)+ (Fixh) 0.944 0.847
h+d
Joint Factor F; mel B By 0.640 0.640
MODIFIED AXLE LOAD MAL = FyxF,xFpx FixFayx P.AL 13.349 11.967
FOR 2-AXLE BOGIE (M.A.L)
AXLE FACTOR
(A-seeFig35a&35b  Axie lft-off (Y/N)
Single axle - 1.07 Allowable A.L 14.3 12.8
2-Axle bogie 0.67 Allowable A.L 8.9 8.0
3-Axle bogie 1.00 Allowable A.L 13.3 12.0
LOAD CAPACITY Max G.V.W in tonnes = 18 18

Modified MEXE Method

Plan Design Enable




ATKI N S Project Beaumont Bridge Assessment 5']201""0;?0
Structure No. Assessment using T1l AM-STR- |Calc sheetno.  rev
MH-L1615-001.00 06002 MEXE Method 0
Drawing Ref Calc By Date Check by |Date
- MG 20-Dec-21 |MJ 21-Dec-21
Ref Calculations Qutput
Lower
Ti Modified MEXE Method - Span 5 i et
AM-STR-06002 _
Span Linm 2.310 2.310
Rise at Crown rcinm 1.150 1.150
Rise at Quarter point rginm 0.960 0.960
Ring Thickness dinm 0.370 0.222
Depth of fill hinm 0.400 0.548
Barrel Factor Fy 1.000 1.000
Fill Factor Fy 0.700'7 | 0.700
Joint Width Factor ” 0.800 | 0.800
Joint Martar Factor - 4%“ 1.000
Horizontal Curve Radius rinm . >600 >600
vis= 1000 1 Centrifugal Effect Factor ~ Fa = 1+ 020V | 1.000 | 1.000
r+150 r
Joint Depth Factor Fq
Average depth of missing mortar, in m 0.020 0.020
Annex G => Fq 0.800 0.800
Condition Factor Fem 0.900 0.900
h+dinm 0.770 0.770
L /re 2.009 2.009
From Fig. 3.2 Nonogram P.AL.
Provisional Axle Loading or 740 x (d+ hf =P.AL. 70.00 70.00
L’i,3
From Fig. 3.3 Span/Rise Factor F 1.000 1.000
From Fig. 3.4 Profile Factor F, = 2.3 x[(re - rrl”® 0.781 | 0.781
Material Factor Fm = (Fpxd)+(Fxh) 0.844 0.786
h+d
Joint Factor F =  FuXFnoXFqg 0.640 0.640
MODIFIED AXLE LOAD MAL = FgxFpxFnx F xFaux P.AL 26.577 24762
FOR 2-AXLE BOGIE (MA.L)
AXLE FACTOR
(A-seeFig35a&35b  Axle liftoff (YIN)
Single axle - 1.00 Allowable A.L 26.6 24.8
2-Axle bogie 0.66 Allowable A.L 17.5 16.3
3-Axle bogie 1.00 Allowable AL 26.6 248
LOAD CAPACITY Max G.V.W in tonnes = 40 40

Modified MEXE Method

Plan Design Enable




Project 3 Job ref
ATKI N S Beaumont Bridge Assessment 5210920
Structure No. Assessment using TIl AM-STR- |Calc sheetno. rev
MH-L1615-001.00 06002 MEXE Method 0
Drawing Ref Calc By Date Check by [Date
- MG 20-Dec-21 [MJ 21-Dec-21
Ref | Calculations Output
i Modified MEXE Method - Span 6 Hppst | Lawer
AM-STR-06002 Bound | Bound
Span Linm 2.570 2.570
Rise at Crown rcinm 1.190 1.190
Rise at Quarter point fginm 1.030 1.030
Ring Thickness dinm 0.370 0.222
Depth of fill hinm 0.380 0.528
Barrel Factor Fy 1.000
Fill Factor F¢ 0.700
Joint Width Factor W 0.800
Joint Mortar Factor Wio 1.000
Horizontal Curve Radius rinm >600 >600
vi= 1000 r Centrifugal Effect Factor F, = 1+ 0.20 v 1.000 1.000
r+150 r
Joint Depth Factor Fq
Average depth of missing mortar, in m 0.020 0.020
Annex G => Fq 0.800 0.800
Condition Factor Fem - 0.900 0.900
h+dinm 0.750 0.750
L /g 2.160 2.160
From Fig. 3.2 Nonogram PA.L.
Provisional Axle Loading or 740 x (d+h? =PAL. 70.00 70.00
L7,3
From Fig. 3.3 Span/Rise Factor = F., 1.000 1.000
From Fig. 3.4 Profile Factor ol = 2.3 x[(rc - rg)/r.]°° 0690 | 0.690
Material Factor Fs = (Fpxd)+(Fsxh) 0.848 0.789
h+d
Joint Factor Fi FwX Fna Py 0.640 0.640

MODIFIED AXLE LOAD
FOR 2-AXLE BOGIE (M.A.L)

AXLE FACTOR
(As- see Fig 3.5a & 3.5b

MAL = Fgx FoXFrnxFixFayuxPAL

Axle lift-off (Y/N)

23.593 | 21.946

Single axle - 1.00 Allowable A.L 236 21.9
2-Axle bogie 0.66 Allowable A.L 15.6 145
3-Axle bogie 1.00 Allowable A.L 236 21.9
LOAD CAPACITY Max G.V.W in tonnes = 40 40

Modified MEXE Method

Plan Design Enable



AT Kl N S Project Beaumont Bridge Assessment SJZC;%LEZfO
Structure No. Assessment using Tl AM-STR- |Calc sheet no.  rev
MH-L1615-001.00 06002 MEXE Method 0
Drawing Ref Calc By Date Check by |Date
- MG 20-Dec-21 |MJ 21-Dec-21
Ref [ Calculations Output
Lower
T Modified MEXE Method - Span 7 =P | ound
AM-STR-06002 _ O on
Span Linm 2.720 2.720
Rise at Crown r.inm 1.350 1.350
Rise at Quarter point rginm 1.100 1.100
Ring Thickness dinm 0.450 0.270
Depth of fill hinm 0.200 0.380
Barrel Factor Fy 1.000 1.000
Fill Factor Fy 0.7007\ 0.700
Joint Width Factor v 0.800 | 0.800
S Wy
Joint Mortar Factor - _4.000 | 1.000
Horizontal Curve Radius rinm . >600 >600
vis= 1000 r Centrifugal Effect Factor  Fx = 1+ 020V | 1.000 | 1.000
r+ 150 r
Joint Depth Factor Fq
Average depth of missing mortar, in m 0.020 0.020
Annex G => Fqy 0.800 0.800
Condition Factor Fem 0.900 0.900
h+dinm 0.650 0.650
L /rd 2.015 2.015
From Fig. 3.2 Nonogram PAL.
Provisional Axle Loading or (d+ h!2 =PAL. 70.00 70.00
L1.3
From Fig. 3.3 Span/Rise Factor = Fy 1.000 1.000
From Fig. 3.4 Profile Factor Fo = 2.3 x[(re - r)lrdl”® 0.836 | 0.836
Material Factor Fa = (Fpxd)+(Frxh) 0.908 0.825
h+d
Joint Factor Fi = FuxFneXxFy 0.640 0.640
MODIFIED AXLE LOAD MAL = FuxF,xFnxF xFauxPAL 30.602 | 27.801
FOR 2-AXLE BOGIE (M.A.L)
AXLE FACTOR
(A-seeFig35a&35b  Axle lift-off (YIN)
Single axle - 1.00 Allowable AL 30.6 27.8
2-Axle bogie 0.66 Allowable A.L 20.2 18.3
3-Axle bogie 1.00 Allowable A.L 30.6 27.8
LOAD CAPACITY Max G.V.W in tonnes = 40 40

Modified MEXE Method

Plan Design Enable




ATK' N S Project Beaumont Bridge Assessment 5‘2%;2% °
mﬁ &fGSTl;ut%L:r; ; Archie M analysis Calc sheet no. rev .
Drawing Ref Calc By Date Check by [Date
- MG 20-Dec-21 MJ 21-Dec-21
Ref Calculations Qutput

Summary of Load Cases (Highlighted in bold) Considered in ArchieM Analysis

If h<d Load Cases 1 & 2
are not required

Axle Lift Off: Yes/No? Yes

Case 1: Lower Bound - Most onerous AWR vehicle
1A : In present condition
1B : In perfect condition
1C : If backing is also present

Case 2: Upper Bound - Most onerous AWR vehicle
2A : In present condition

2B : In perfect condition

2C : If backing is also present o
Case 3: Lower Bound (SV Loading)

3A: In present condition

3B : In perfect condition
3C : If backing is also present

Case 4: Upper Bound (SV Loading)
4A : In present condition
4B : In perfect condition
4C : If backing is also present

Summary of Results

Fails SV80 Fails SV80 CERORE

Fails SV80

Fails SV80 SV100

Input for Archie M Analysis Plan Design Enable




g Project : Job ref
ATK' N S Beaumont Bridge Assessment 5210920
Part of Structure . . Calc sheetno. rev
MH-L1615-001.00 Arciie M sialyets 0
Drawing Ref Calc By Date Check by |Date
- MG 20-Dec-21 MJ 21-Dec-21
Ref Calculations Qutput
Arch Assessment using ArchieM Remarks
Th .
AM-STR- |General Archie Input
06026
Table 3.1 Thickness of road surfacing = 0.2 m road surfacing only
Table 4.1 | Unit weight of road surfacing = 23 kN/m3
Fig 4.3 Masonry comp. strength = i N/mm2 Material: _Limestone
Table 4.1 Density = 22 kN/m® Ashlar/Random?: Random Rubble
Unit weight of fill = 18 kN/m3 (default in Archie) with lime mortar
phi - 30 (default in Archie)
Arch Dimensions
Refer to MEXE Analysis for dimensions of each span
Lane & Load details
Tl
AM-STR- |Load assessment 40t vehicle
06026 Structure loaded with 40 t vehicle
Load per axle = 11.5 t
Lane width 26 m (this is the most conservative lane width)
6.22 Distributed width of wheel load = 1.5 +h
6.23 As per C1.6.23 TIl AM-STR-06026 Axles have 1.8m track with 0.7m minimum spacing between the
track width of adjacent vehicles
T Load assessment SV100 vehicle
AM-STR-
06048 Archie M does not allow load assessment of SV100 vehicle on lanes less than 3.5m
Use the more critical of 3.5m lanewidth or actual lane width in analysis
Structure loaded with 100 t vehicle
Load per axle = 16.5 t
Lane width 35 m
Distributed width of wheel load - 1.5 +h
Axles assumed to have 3.0m track with 0.5m minimum spacing between the track width of adjacent vehicles

C

Input for Archie M analysis

Plan Design Enable




ATK' N s Fisgeet Beaumont Bridge Assessment 5‘125;%;32%

Il\’ﬂzrﬁfﬁ&;t:gg:r% : Archie M analysis Calc sheetno. rev .
Drawing Ref Calc By Date Check by [Date
- MG 20-Dec-21 MJ 21-Dec-21
Ref Calculations Output
T Details for Archie analysis
AM-STR-
06026 Condition factors, in present condition
Cls.2 Yra = 1
Cle.2 Yo = i no other recorded defects which might reduce strength of masonry
Joint width factor Fw = 0.8
Mortar factor Fmo - 1
Average mortar loss = 0.02 mm (conservative as hidden by gunnite layer)
Fd = 1.00 taken as 1.0 as mortar loss is modelled directly in Archie
Fj = (Fw*Fmo*Fd) = 0.80

- Tl AM-STR-06026 CI.6.2 gives a combined gFL factor of 3.4 which is made up a load factor of 1.9 and an
impact factor of 1.8. Archie includes the 1.8 impact factor in the load definitions so YeL

is taken as 1.9 in the analysis
- vrL factor is 2.0 for SV load assessment

HA Sv
YFL = 1.9 2
Centrifugal effect Fa = 1.00 1.00
Condition factor Fi = 0.9 0.9
HA sV
Effective y_ = YL xFa = L 2.64 [ 2.78j
Fj*Fcm

Condition factors, if repair works are carried out

Fw = 0.8 joint width does not change
Fmo = 1
Fd = 1
Fj = (Fw*Fmo*Fd) = 0.8
best condition yg, factor
HA sV
YrL = 1.9 2
Fa = 1.00 1.00
Fon =
Effective y¢ = 2.38 2.50

Input for Archie M analysis Plan Design Enable
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WS Atkins Ireland Limited

Unit 2B

2200 Cork Airport Business Park
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