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Premier House - Vibration Assessment and Movement Monitoring Report

Engineering Statement

Introduction

Premier house in Deansgate, Machester, is to be partially demolished. As part of these works, mechanical 
demolition of the northern section of the building is to take place. 

PP O'Connor Ltd. have instructed Andun Engineering Consultants Ltd. to assess the possible impact from 
vibration on adjacent services due to the demolition and to specify the required movement monitoring for the 
retaining walls along Deansgate (road) and Victoria bridge.

Service Location

The following services have been located in the vicinity of works that may be susceptible to vibration:

● A large sewage water service runs below the Deansgate approximately 8m away from the edge of the site;

● Below basement level -3 an overflow culvert runs along the north of the site. This culvert is partially in the 
sandstone layer and then backfilled with concrete;

● Below basement level -3 there are several gullies that run through the site below foundation slab level

The vibration on all of these services will be considered.
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Overview on vibration

Vibration is most commonly defined as a cyclical pattern, where a motion is repeated about a fixed point over a 
specific interval of time (Mobley, 1999). In the case of ground vibration, this movement is measured in 3 separate 
orthogonal axes; Longitudinally, Vertically and Transversely. As velocity is considered to be the best indicator, 
most industry-standard limitations regarding human comfort and the resistance of structures to vibration are 
given in these units.

The results are shown as a peak particle velocity (PPV) expressed in millimetres per second (mm/s). The velocity 
readings are summed continuously when monitoring vibrations and the vector sum is recorded as the Peak 
Vector Sum (PVS). However, it is well known that people are more sensitive to vibration at low thresholds and 
often confuse the annoying aspect of lower velocity vibration with a perceived ability to do significant damage 
to a structure. A table of commonly accepted threshold values for structural damage is shown below.

Most commonly, vibrational assessments are undertaken to establish the potential damage or discomfort 
that could occur from vibration. However, the effects of vibration due to construction works are frequently 
overestimated. 

Human response

It is generally accepted that the limit for the human threshold for ground vibration is a PPV of approximately 
0.3mm/s, which in orders of magnitude is lower than that required to cause structural damage. The frequency 
of the vibration can also have a notable physiological effect which should be considered. There are, of course, 
several factors that may influence this, and the response will vary between people. However, the critical point is 
that sensitivity to vibration and the trigger for structural damage is invariably misunderstood. 

Thus concerns will be raised by affected people regarding vibrations that are of no structural significance. 
However, it must be accepted that annoyance at ground-borne vibration is a real phenomenon that cannot 
be ignored. There are times when the acceptable level for vibration must be set at a level well below that which 
is structurally significant. This is particularly important if the works causing the vibration are to be carried out 
at unsocial hours.  Thus trigger levels may need to vary during the day to reflect this sensitivity. 

To put vibration levels in context, below is a list of common tasks and the level of vibration they produce:

This report will concentrate on the safe working limits in structures and not limit activities due to human response 
as works will be in a site environment.
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Safe limits on vibration

The owner of the service assets, United Utilities, have indicated that the given limit of 5mm/s PPV  for vibration 
is for guidance only and to avoid any discolouration of water. A literature review of PPV and the allowable limits 
set on it locally and internationally will be undertaken.

From a review of PPV limits recommended in BRE guidance note, Structural vibration damage, and Mining and 
blasting document on vibration limits, the following limits are given:

● City of New jersey - 48mm/s

● Crandell - "caution" 84mm/s

● Edwards Northwood - 114mm/s

● Duvall and Fogelson - 50mm/s

● Swedish standard - 70mm/s minimal damage, 110mm/s slight damage 160mm/s moderate damage 230mm/s 
serious damage

● Esteves (based on Swedish standards) found no structural damage below 50mm/s. 

● German standards - DIN 4150-3∶1999 - 

From the above limits, it can be seen that a higher limit may be suitable. We propose the below limits are utilised 
for the vibration on services.
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Checks to be carried out

The following vibration assessment and monitoring regimes shall be undertaken:

● The large sewer will have a vibration assessment to avoid any damage to the pipes. From this assessment, 
suitable vibration monitoring limits will be given.

● The overflow culvert that runs below the basement -3 slab will have suitable vibration monitoring limits set 
until works to replace the culvert commence. 

Calculation of vibration on services

The main cause of vibration will be from using hydraulic breakers on areas of concrete during the demolition 
works. The vibration caused by these breakers can be quantified by comparing them to the vibration caused by 
equivalent impact hammers during piling works. This comparison will utilise the energy per blow given in joules 
from the datasheet of a typical breaker to be used - HP 7000 ABF equivalent breakers can be used.

To convert from energy per blow to PPV, the conversion in TRL report 429, table 6 shall be used. The conversion 
takes into account the absolute distance from the point of impact to the servicers. As a conservative check, the 
impact will be taken at the same level as the services, but this will not be the case for much of the demolition 
works.
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Results of calculations

From the previous calculations, we can see that the predicted vibrations fall within an acceptable limit. However, 
as the vibration is close to the set limits, live monitoring is recommended to ensure these limits are not exceeded 
during demolition. If the vibration limits are exceeded, AEC should be contacted for further guidance.
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Movement monitoring

The current structure will be reduced to ground level and be partially demolished before permanent works are 
installed. The retaining basement walls currently support Deansgate (road), and the Victoria bridge road requires 
monitoring for movement during works.

The monitoring points will be in 4 categories:

Movement monitoring - The monitoring points should be at slab level on every floor: Ground floor, Basement 
1, Basement 2, and Basement 3 levels. The monitoring points will be on the retained columns to make the 
monitoring more manageable. Monitoring should continue throughout demolition works.
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Baseline monitoring points - The monitoring points are to be at the top, middle and bottom of the retaining walls. 
These points will be required to acquire a baseline for handover to the principal contractor.

Victoria bridge monitoring points - The monitoring points are to be at the top, middle and bottom of the retaining 
walls. Monitoring should continue throughout demolition works.

River wall monitoring points - The monitoring points should be on the masonry section of the River wall and at 
a maximum spacing of every 15 meters.

The limits for monitoring have been set in the Approval in Principal for Manchester Highways as prepared by 
BG&E REN-BGE-RT-S-RP-010 Rev B.

Summary for Vibration Monitoring

AEC has undertaken a preliminary vibration assessment for the demolition works at Premier House in Deansgate, 
Manchester. We recommend that vibration monitoring is undertaken throughout works and that works progress 
towards the services, i.e. start demolition works away from services and work towards the services. This will 
enable the project team to estimate the expected vibrations from plant activity directly adjacent to the services 
and evaluate the current methodology. Monitor points should be located directly over the services. Based on 
the literature review, we recommend the vibration limits shown below for both the overflow culvert and sewage 
water pipes. Contact AEC if vibration limits are expected to be exceeded or as per the table below.
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Summary for Movement Monitoring

AEC has assessed the required movement monitoring and conclude that the monitoring highlighted below 
is suitable. The propping highlighted in drawings 30397-6-PPO-PH-RWP-DRW-01 should be installed before 
demolition work commences to mitigate movement. The movement should be monitored throughout the 
proposed works.

 

The monitoring point will have the movement monitoring requirement as highlighted in the table below;

Richard Boyle
BSc (Hons) GMICE
Date: 21/12/21
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Enc.

Proposed Sequence and Services Location

2021 07 08 - Northern Sewer Overrun - Proposed Staged Sequence Sketches - Rev A Issued.pdf

United Utilities Services Location

UU - 250037-19-02-2021-02-39-22.pdf
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The position of the underground apparatus shown on this plan is approximate only and is given in accordance with the best information currently available. United Utilities Water will not accept liability for any loss or damage caused by the actual position being different from those shown.

 
Crown copyright and database rights 2017 Ordnance Survey 100022432. Unauthorised reproduction will infringe these copyrights.

 
 

 
Refno Cover Func Invert Size x Size y Shape Matl Length Grad
7334 CO 150 VC 2.025899
8801 29.58 CO 22.78 750 VC 26.1725
6306 35.83 CO 31.04 600 CO 16.76305 1 in 186
8802 30.95 CO 22.78 720 BR 71.19691 1 in 4
6709 26.74 CO 23.8 150 VC 4
6911 29.34 SW 25.68 470 BR 22.13594
8330 CO 100 VC 13.17195
9804 34.17 CO 31.1 150 VC 6.324555
5705 29.27 CO 24.17 375 VC 20.61553
5628 CO 500 BR 32.5925
7704 26.7 CO 24.72 150 VC 11.04485
6312 35.69 CO 30.65 1500 CO 48.70318
7404 CO 150 VC 19.72096
5709 27.23 CO 24.28 150 VC 7.615773
9802 34.02 CO 31.52 150 VC 2.236068 1 in 19
8309 CO 150 VC 3.095886
7515 CO 150 VC 28.14859
6206 35.66 CO 31.91 600 CO 8.944272 1 in 25
7510 FO 150 VC 4.836473
6801 29.48 CO 26.22 570 BR 15.29706
8401 37.17 CO 28.79 375 VC 40.28788 1 in 204
5609 26.61 CO 24 450 BR 30.4795
4800 29.92 CO 25.98 450 CO 22.4722
5402 33.55 CO 28.24 300 VC 77.87811 1 in 88
7411 36.15 CO 25.52 1500 CO 19.69772
7302 36.54 CO 0 1500 CO 107.2179
7424 CO 150 VC 1.63088
4800 29.92 CO 27.47 460 CO 12.04159 1 in 63
8310 CO 150 VC 4.474856
7326 CO 150 VC 6.118659
6705 26.65 CO 22.54 300 VC 2.87207
5328 CO 150 VC 4.231385
8203 37.8 CO 32.62 400 VC 11.07758 1 in 58
4609 27.31 CO 0 450 VC 21.40093
9601 35.16 CO 27.65 375 VC 12.64911 1 in 1
9410 38.23 CO 28.36 500 PE 18.14539 1 in 107
8334 CO 300 VC 6.37267
7602 CO 0 2300 CO 76.32169
5707 28.24 CO 0 375 VC 5.385165
7305 36.55 CO 30.44 600 BR 36.40055
9307 38.74 CO 35.62 300 VC 69.73816 1 in 61
6806 28.36 CO 0 225 VC 5.830952
9706 35.3 CO 0 150 VC 3.162278
5222 CO 150 VC 2.498542
4301 33.01 CO 27.17 525 CO 26.68333 1 in 167
6703 26.85 CO 22.32 450 VC 25.58735 1 in 1279
9713 CO 375 VC 45.67192
8315 CO 150 VC 4.180113
6304 35.8 CO 31.34 375 CI 50.92151
6207 35.66 CO 31.53 600 CO 27.313 1 in 67
7410 CO 100 VC 3.514048
8327 CO 150 VC 8.139123
5809 28.93 CO 23.64 600 BR 41.23106 1 in 258
7302 36.54 CO 28.47 1500 CO 99.47864
5612 27.09 CO 22.75 225 VC 20.61553
9801 34 CO 31.25 150 VC 3.748306
9406 39.23 CO 37.53 225 VC 48.60643
8304 37.03 CO 33.07 300 VC 48.08697 1 in 117
4401 CO 0 225 VC 10.29563
4601 27.55 CO 21.78 800 BR 6.403124 1 in 0
6712 26.97 SW 25.98 150 VC 14.76482 1 in 32
5206 CO 225 VC 8.828272
4612 CO 0 375 VC 7.28011
5808 30.45 SW 27.59 150 VC 4.123106
8313 36.83 CO 31.57 1500 CO 105.5462
5806 28.87 CO 23.98 600 BR 7.071068
6306 35.83 CO 0 375 CO 9.219544
7408 36.06 CO 22.1 2300 BR 187.5527 1 in 6252
4700 28.07 CO 24.6 600 BR 17.69181 1 in 885
6706 26.64 CO 24.15 150 VC 10.01802 1 in 9
5701 28.18 CO 23.28 560 BR 14.21267 1 in 284
6807 28.19 CO 27.12 100 VC 12.52996
7802 26.6 CO 22.61 450 VC 54.34251 1 in 776
6808 28.46 CO 27.2 150 VC 6.47294
8317 36.69 CO 29.19 300 VC 56.17143
8406 CO 150 VC 1.642787
9305 39.21 CO 31.37 600 CO 20.51828 1 in 187
5626 CO 150 VC 7.196777
5714 27.59 CO 0 150 CI 3.605551
4618 CO 225 VC 19.26995
7801 27.03 SW 0 450 VC 46.40043
5505 26.61 CO 23.18 225 VC 7.071068
5301 33.38 CO 32.3 300 VC 20.24846 1 in 32
5906 31.54 CO 0 500 BR 32.38827
7426 CO 150 VC 4.539907
8403 36.74 CO 28.36 450 VC 14.31782 1 in 143
8209 38.67 CO 33.53 300 VC 25.91794 1 in 28
5817 28.96 CO 0 2100 BR 99.43329
8402 36.66 CO 28.51 450 VC 17.88854 1 in 138
6410 CO 0 390 VC 57.17316
5601 CO 225 VC 5.747467
6501 35.35 CO 26.37 300 VC 12.72792
5704 27.78 CO 22.15 450 VC 10.19804 1 in 204
5502 26.94 CO 22.94 300 VC 86.17817 1 in 66
5628 CO 150 VC 5.070491
5507 26.56 SW 25.18 150 VC 2.828427
6504 26.53 SW 26.18 150 VC 4.101243 1 in 4
4302 32.79 CO 26.99 525 CO 109.3846 1 in 254
7308 36.39 CO 30.99 375 VC 16 1 in 67
5708 27.27 CO 22.27 450 VC 7.071068 1 in 236
6809 27.61 SW 23.92 550 BR 49.20366
7333 FO 150 VC 0.5852811
8210 CO 100 VC 1.413869
7705 26.85 CO 22.52 450 VC 11.50125
6506 34.94 CO 29.93 300 VC 38.18377 1 in 11
6508 34.1 CO 24.8 300 VC 12.16553 1 in 243
9415 SW 35.66 225 VC 6.624982 1 in 35
9414 38.02 CO 32.15 500 PE 27.83223 1 in 58
7503 CO 0 956 BR 13.60147
4806 CO 0 225 VC 7.071068
5509 26.55 CO 24.49 150 VC 5.830952
8401 37.17 CO 28.79 375 VC 12.86285 1 in 49
5303 33.64 CO 28.4 1500 CO 18.11077 1 in 44
4707 27.91 CO 24.5 450 PVC 8.485281
6307 35.94 CO 30.93 600 CO 7.28011 1 in 56
4608 27.21 CO 0 450 BR 10.63015
7502 36.25 CO 25.01 1200 CO 5.830952
5605 27.25 CO 23.5 300 VC 11.40175
9310 CO 225 VC 11.31291
6708 26.74 CO 25.2 150 VC 14.82688 1 in 17
5510 26.72 CO 25.08 150 VC 4.24264
6908 28.01 CO 24.37 370 BR 16.64332
7306 36.52 CO 30.52 375 VC 12.36932 1 in 206
9306 38.22 CO 31.24 600 CO 28.3249 1 in 189
7307 36.46 CO 30.73 375 VC 9.219544 1 in 49
4303 33.01 CO 25.94 490 CO 1.414214
5706 27.2 CO 22.28 450 VC 7.615773
9202 39.78 CO 34.41 300 VC 17.35456 1 in 46
6812 30.12 CO 26.78 560 BR 9.975083 1 in 38
7503 CO 0 1500 CO 24.20744
9701 34.81 CO 28.63 375 VC 37.92708
6810 28.35 CO 24.35 300 VC 7.539953
7503 CO 0 700 BR 6.954919
9403 40.06 CO 29.5 375 VC 7.28011
5629 CO 150 VC 14.39183
5308 CO 225 VC 7.415642
9405 40.4 CO 35.98 375 VC 2.236068
7314 36.91 CO 32.86 225 VC 5
9803 34.6 CO 31.44 150 VC 7.28011
6308 35.97 CO 30.65 530 CO 6.324555 1 in 79
6319 CO 225 VC 3.759728
7315 36.56 CO 32.64 300 BR 16.12452
8308 37.5 CO 33.56 300 VC 16.76305 1 in 70
4604 26.84 CO 21.6 300 VC 13.34166
5608 28.32 CO 24.31 225 VC 2.236068
5710 27.35 CO 22.22 450 VC 34.52535 1 in 691
5218 CO 150 VC 3.609745
6704 26.69 CO 22.4 450 VC 52.73185 1 in 879
7519 CO 300 VC 5.322454
9304 41.64 CO 36.67 300 VC 21.84033 1 in 8
4805 31.33 CO 30.04 225 VC 7.071068
5803 29.88 CO 0 600 BR 55.96387
9602 CO 0 900 BR 3
5216 CO 225 VC 9.2409
5334 CO 225 VC 2.792821
9409 CO 225 VC 2.734224
5712 27.8 CO 22.18 450 VC 28.63564
5608 28.32 CO 225 VC 51.66236
9507 CO 0 1500 CO 179.9222
5802 30.26 CO 24.08 530 BR 13.15295
6701 26.97 CO 23.61 150 VC 7.28011
8404 36.74 CO 28.24 1500 CSB 51.40039
4304 31.63 CO 25.29 510 BR 39.78766 1 in 59
5306 33.95 CO 29.71 150 VC 9.486833
4619 CO 500 BR 24.04163
9712 CO 150 VC 10.17526
8208 37.6 CO 32.43 300 VC 60.91538
9805 33.65 CO 30.78 150 VC 6.708204
7509 FO 150 VC 6.819644
4602 CO 0 500 BR 10.44031
5403 33.63 CO 28.42 300 VC 12.08305 1 in 81
8501 37.04 CO 26.34 950 BR 6.403124
5703 27.77 CO 26.9 225 VC 5.385165
5405 34.35 CO 0 225 VC 13.34166
8502 CO 0 750 CO 18.43909
5401 33.67 CO 31.14 225 VC 8.544003 1 in 95
7201 36.09 CO 33.06 300 VC 20.39986 1 in 68
8410 37.34 CO 33.84 500 PE 22.32272 1 in 17
6309 36.01 CO 30.45 570 CO 2.236068
5810 29.02 CO 26.86 225 VC 13.34166
5503 26.74 CO 25.26 100 VC 2.236068
9404 40.13 CO 33 340 BR 6.082763 1 in 7
6710 26.75 CO 22.42 450 VC 24.32982
5613 26.76 CO 24.99 225 VC 4.24264
9705 35.27 CO 32.7 225 VC 5.830952
8332 37.17 CO 31.4 1520 CSB 39.20944 1 in 47
8335 36.91 CO 28.82 1500 BR 25.03875
5508 26.54 SW 24.32 150 VC 2.236068 1 in 1
8342 CO 150 VC 7.322624
7530 CO 150 VC 2.617182
4703 27.98 CO 18.8 2130 BR 40.71855 1 in 814
4402 CO 23.72 225 VC 59.09851 1 in 72
8312 36.88 CO 31.5 600 CO 20.25456 1 in 225
4600 27.62 CO 18.75 2150 BR 112.9533 1 in 257
9703 35.29 CO 30.94 375 VC 28.95878
8604 CO 0 1800 BR 80.34492
8316 37.12 CO 1330 CO 12.53283
7501 34.54 CO 24.73 450 VC 34.78901
7702 CO 150 VC 3.910258
8311 37.12 CO 29.13 1050 PE 20.90259 1 in 348
6509 SW 0 939 CO 10.62262

 
Refno Cover Func Invert Size x Size y Shape Matl Length Grad
9690 35.77 CO 0 600 CO 7.211102
8333 CO 31.79 900 PSC 2.935409 1 in 18
6208 35.97 CO 32.75 300 VC 20.61553 1 in 50
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luke.kelly
Text Box
Proposed Staging is as follows:

STEP 0) 
CCTV survey of sewer (already undertaken)


STEP 1)
During Stage 1 demolition of the carpark we remove the existing L3 basement carpark slab on grade above the chamber and sewer. 
Survey the exact location of sewer. 
If necessary provide temporary pump to existing outlet.


STEP 2) 
Adjust Deansgate Road contiguous pile positions relative to the accurately surveyed location of sewer.
Undertake contiguous piling works at Deansgate Road level. These piles will be close to the existing northern sewer overrun.
Re-inspect the sewer to ensure piling works have not caused further damage.


STEP 3)
During construction of the new residential tower foundations we demolish the sewer at the piling line and construct a new (RC Concrete) sewer under the new foundations from the piling line (site boundary along Deansgate road) to the existing outlet. Existing outlet position will not change.
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UUWaterLtd/041/03-15 United Utilities Water Limited
Registered In England & Wales No. 2366678
Registered Office Haweswater House, Lingley Mere Business Park,
Lingley Green Avenue, Great Sankey, Warrington, WA5 3LP

   
 
 
 
 
warren chan
 
40
peter street,
Manchester,
M2 5GP
 
 
FAO:
 

How to contact us:

United Utilities Water Limited
Property Searches
Haweswater House
Lingley Mere Business Park
Great Sankey
Warrington
WA5 3LP

Telephone: 0370 7510101

E-mail: propertysearches@uuplc.co.uk
 

Your Ref: C1405
Our Ref: UUPS-ORD-250037
Date: 19/02/2021

   

Dear Sirs
 
 

Location: FLAT 101 1 DEANSGATE, MANCHESTER, M3 1AZ
 

I acknowledge with thanks your request dated 11/02/2021 for information on the location of our services.

Please find enclosed plans showing the approximate position of United Utilities’ apparatus known to be in the vicinity of this site.

The enclosed plans are being provided to you subject to the United Utilities terms and conditions for both the wastewater and water
distribution plans which are shown attached.

If you are planning works anywhere in the North West, please read United Utilities’ access statement before you start work to check
how it will affect our network. http://www.unitedutilities.com/work-near-asset.aspx .

I trust the above meets with your requirements and look forward to hearing from you should you need anything further.

If you have any queries regarding this matter please contact us .

 

Yours Faithfully,
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UUWaterLtd/041/03-15 United Utilities Water Limited
Registered In England & Wales No. 2366678
Registered Office Haweswater House, Lingley Mere Business Park,
Lingley Green Avenue, Great Sankey, Warrington, WA5 3LP

TERMS AND CONDITIONS - WASTEWATER AND WATER DISTRIBUTION PLANS
 

These provisions apply to the public sewerage, water distribution and telemetry systems (including sewers which are the subject of
an agreement under Section 104 of the Water Industry Act 1991 and mains installed in accordance with the agreement for the self
construction of water mains) (UUWL apparatus) of United Utilities Water Limited "(UUWL)".

 
TERMS AND CONDITIONS:

- This Map and any information supplied with it is issued subject to the provisions contained below, to the exclusion of all others
and no party relies upon any representation, warranty, collateral contract or other assurance of any person (whether party to this
agreement or not) that is not set out in this agreement or the documents referred to in it.

- This Map and any information supplied with it is provided for general guidance only and no representation, undertaking or
warranty as to its accuracy, completeness or being up to date is given or implied.

- In particular, the position and depth of any UUWL apparatus shown on the Map are approximate only. UUWL strongly
recommends that a comprehensive survey is undertaken in addition to reviewing this Map to determine and ensure the precise
location of any UUWL apparatus. The exact location, positions and depths should be obtained by excavation trial holes.

- The location and position of private drains, private sewers and service pipes to properties are not normally shown on this Map
but their presence must be anticipated and accounted for and you are strongly advised to carry out your own further enquiries
and investigations in order to locate the same.

- The position and depth of UUWL apparatus is subject to change and therefore this Map is issued subject to any removal or
change in location of the same. The onus is entirely upon you to confirm whether any changes to the Map have been made
subsequent to issue and prior to any works being carried out.

- This Map and any information shown on it or provided with it must not be relied upon in the event of any development,
construction or other works (including but not limited to any excavations) in the vicinity of UUWL apparatus or for the purpose of
determining the suitability of a point of connection to the sewerage or other distribution systems.

- No person or legal entity, including any company shall be relieved from any liability howsoever and whensoever arising for any
damage caused to UUWL apparatus by reason of the actual position and/or depths of UUWL apparatus being different from
those shown on the Map and any information supplied with it.

- If any provision contained herein is or becomes legally invalid or unenforceable, it will be taken to be severed from the remaining
provisions which shall be unaffected and continue in full force and affect.

- This agreement shall be governed by English law and all parties submit to the exclusive jurisdiction of the English courts, save
that nothing will prevent UUWL from bringing proceedings in any other competent jurisdiction, whether concurrently or otherwise.
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The position of the underground apparatus shown on this plan is approximate only and is given in accordance with the best information currently available. United Utilities Water will not accept liability for any loss or damage caused by the actual position being different from those shown.

 
Crown copyright and database rights 2017 Ordnance Survey 100022432. Unauthorised reproduction will infringe these copyrights.

 
 

 
Refno Cover Func Invert Size x Size y Shape Matl Length Grad
7334 CO 150 VC 2.025899
8801 29.58 CO 22.78 750 VC 26.1725
6306 35.83 CO 31.04 600 CO 16.76305 1 in 186
8802 30.95 CO 22.78 720 BR 71.19691 1 in 4
6709 26.74 CO 23.8 150 VC 4
6911 29.34 SW 25.68 470 BR 22.13594
8330 CO 100 VC 13.17195
9804 34.17 CO 31.1 150 VC 6.324555
5705 29.27 CO 24.17 375 VC 20.61553
5628 CO 500 BR 32.5925
7704 26.7 CO 24.72 150 VC 11.04485
6312 35.69 CO 30.65 1500 CO 48.70318
7404 CO 150 VC 19.72096
5709 27.23 CO 24.28 150 VC 7.615773
9802 34.02 CO 31.52 150 VC 2.236068 1 in 19
8309 CO 150 VC 3.095886
7515 CO 150 VC 28.14859
6206 35.66 CO 31.91 600 CO 8.944272 1 in 25
7510 FO 150 VC 4.836473
6801 29.48 CO 26.22 570 BR 15.29706
8401 37.17 CO 28.79 375 VC 40.28788 1 in 204
5609 26.61 CO 24 450 BR 30.4795
4800 29.92 CO 25.98 450 CO 22.4722
5402 33.55 CO 28.24 300 VC 77.87811 1 in 88
7411 36.15 CO 25.52 1500 CO 19.69772
7302 36.54 CO 0 1500 CO 107.2179
7424 CO 150 VC 1.63088
4800 29.92 CO 27.47 460 CO 12.04159 1 in 63
8310 CO 150 VC 4.474856
7326 CO 150 VC 6.118659
6705 26.65 CO 22.54 300 VC 2.87207
5328 CO 150 VC 4.231385
8203 37.8 CO 32.62 400 VC 11.07758 1 in 58
4609 27.31 CO 0 450 VC 21.40093
9601 35.16 CO 27.65 375 VC 12.64911 1 in 1
9410 38.23 CO 28.36 500 PE 18.14539 1 in 107
8334 CO 300 VC 6.37267
7602 CO 0 2300 CO 76.32169
5707 28.24 CO 0 375 VC 5.385165
7305 36.55 CO 30.44 600 BR 36.40055
9307 38.74 CO 35.62 300 VC 69.73816 1 in 61
6806 28.36 CO 0 225 VC 5.830952
9706 35.3 CO 0 150 VC 3.162278
5222 CO 150 VC 2.498542
4301 33.01 CO 27.17 525 CO 26.68333 1 in 167
6703 26.85 CO 22.32 450 VC 25.58735 1 in 1279
9713 CO 375 VC 45.67192
8315 CO 150 VC 4.180113
6304 35.8 CO 31.34 375 CI 50.92151
6207 35.66 CO 31.53 600 CO 27.313 1 in 67
7410 CO 100 VC 3.514048
8327 CO 150 VC 8.139123
5809 28.93 CO 23.64 600 BR 41.23106 1 in 258
7302 36.54 CO 28.47 1500 CO 99.47864
5612 27.09 CO 22.75 225 VC 20.61553
9801 34 CO 31.25 150 VC 3.748306
9406 39.23 CO 37.53 225 VC 48.60643
8304 37.03 CO 33.07 300 VC 48.08697 1 in 117
4401 CO 0 225 VC 10.29563
4601 27.55 CO 21.78 800 BR 6.403124 1 in 0
6712 26.97 SW 25.98 150 VC 14.76482 1 in 32
5206 CO 225 VC 8.828272
4612 CO 0 375 VC 7.28011
5808 30.45 SW 27.59 150 VC 4.123106
8313 36.83 CO 31.57 1500 CO 105.5462
5806 28.87 CO 23.98 600 BR 7.071068
6306 35.83 CO 0 375 CO 9.219544
7408 36.06 CO 22.1 2300 BR 187.5527 1 in 6252
4700 28.07 CO 24.6 600 BR 17.69181 1 in 885
6706 26.64 CO 24.15 150 VC 10.01802 1 in 9
5701 28.18 CO 23.28 560 BR 14.21267 1 in 284
6807 28.19 CO 27.12 100 VC 12.52996
7802 26.6 CO 22.61 450 VC 54.34251 1 in 776
6808 28.46 CO 27.2 150 VC 6.47294
8317 36.69 CO 29.19 300 VC 56.17143
8406 CO 150 VC 1.642787
9305 39.21 CO 31.37 600 CO 20.51828 1 in 187
5626 CO 150 VC 7.196777
5714 27.59 CO 0 150 CI 3.605551
4618 CO 225 VC 19.26995
7801 27.03 SW 0 450 VC 46.40043
5505 26.61 CO 23.18 225 VC 7.071068
5301 33.38 CO 32.3 300 VC 20.24846 1 in 32
5906 31.54 CO 0 500 BR 32.38827
7426 CO 150 VC 4.539907
8403 36.74 CO 28.36 450 VC 14.31782 1 in 143
8209 38.67 CO 33.53 300 VC 25.91794 1 in 28
5817 28.96 CO 0 2100 BR 99.43329
8402 36.66 CO 28.51 450 VC 17.88854 1 in 138
6410 CO 0 390 VC 57.17316
5601 CO 225 VC 5.747467
6501 35.35 CO 26.37 300 VC 12.72792
5704 27.78 CO 22.15 450 VC 10.19804 1 in 204
5502 26.94 CO 22.94 300 VC 86.17817 1 in 66
5628 CO 150 VC 5.070491
5507 26.56 SW 25.18 150 VC 2.828427
6504 26.53 SW 26.18 150 VC 4.101243 1 in 4
4302 32.79 CO 26.99 525 CO 109.3846 1 in 254
7308 36.39 CO 30.99 375 VC 16 1 in 67
5708 27.27 CO 22.27 450 VC 7.071068 1 in 236
6809 27.61 SW 23.92 550 BR 49.20366
7333 FO 150 VC 0.5852811
8210 CO 100 VC 1.413869
7705 26.85 CO 22.52 450 VC 11.50125
6506 34.94 CO 29.93 300 VC 38.18377 1 in 11
6508 34.1 CO 24.8 300 VC 12.16553 1 in 243
9415 SW 35.66 225 VC 6.624982 1 in 35
9414 38.02 CO 32.15 500 PE 27.83223 1 in 58
7503 CO 0 956 BR 13.60147
4806 CO 0 225 VC 7.071068
5509 26.55 CO 24.49 150 VC 5.830952
8401 37.17 CO 28.79 375 VC 12.86285 1 in 49
5303 33.64 CO 28.4 1500 CO 18.11077 1 in 44
4707 27.91 CO 24.5 450 PVC 8.485281
6307 35.94 CO 30.93 600 CO 7.28011 1 in 56
4608 27.21 CO 0 450 BR 10.63015
7502 36.25 CO 25.01 1200 CO 5.830952
5605 27.25 CO 23.5 300 VC 11.40175
9310 CO 225 VC 11.31291
6708 26.74 CO 25.2 150 VC 14.82688 1 in 17
5510 26.72 CO 25.08 150 VC 4.24264
6908 28.01 CO 24.37 370 BR 16.64332
7306 36.52 CO 30.52 375 VC 12.36932 1 in 206
9306 38.22 CO 31.24 600 CO 28.3249 1 in 189
7307 36.46 CO 30.73 375 VC 9.219544 1 in 49
4303 33.01 CO 25.94 490 CO 1.414214
5706 27.2 CO 22.28 450 VC 7.615773
9202 39.78 CO 34.41 300 VC 17.35456 1 in 46
6812 30.12 CO 26.78 560 BR 9.975083 1 in 38
7503 CO 0 1500 CO 24.20744
9701 34.81 CO 28.63 375 VC 37.92708
6810 28.35 CO 24.35 300 VC 7.539953
7503 CO 0 700 BR 6.954919
9403 40.06 CO 29.5 375 VC 7.28011
5629 CO 150 VC 14.39183
5308 CO 225 VC 7.415642
9405 40.4 CO 35.98 375 VC 2.236068
7314 36.91 CO 32.86 225 VC 5
9803 34.6 CO 31.44 150 VC 7.28011
6308 35.97 CO 30.65 530 CO 6.324555 1 in 79
6319 CO 225 VC 3.759728
7315 36.56 CO 32.64 300 BR 16.12452
8308 37.5 CO 33.56 300 VC 16.76305 1 in 70
4604 26.84 CO 21.6 300 VC 13.34166
5608 28.32 CO 24.31 225 VC 2.236068
5710 27.35 CO 22.22 450 VC 34.52535 1 in 691
5218 CO 150 VC 3.609745
6704 26.69 CO 22.4 450 VC 52.73185 1 in 879
7519 CO 300 VC 5.322454
9304 41.64 CO 36.67 300 VC 21.84033 1 in 8
4805 31.33 CO 30.04 225 VC 7.071068
5803 29.88 CO 0 600 BR 55.96387
9602 CO 0 900 BR 3
5216 CO 225 VC 9.2409
5334 CO 225 VC 2.792821
9409 CO 225 VC 2.734224
5712 27.8 CO 22.18 450 VC 28.63564
5608 28.32 CO 225 VC 51.66236
9507 CO 0 1500 CO 179.9222
5802 30.26 CO 24.08 530 BR 13.15295
6701 26.97 CO 23.61 150 VC 7.28011
8404 36.74 CO 28.24 1500 CSB 51.40039
4304 31.63 CO 25.29 510 BR 39.78766 1 in 59
5306 33.95 CO 29.71 150 VC 9.486833
4619 CO 500 BR 24.04163
9712 CO 150 VC 10.17526
8208 37.6 CO 32.43 300 VC 60.91538
9805 33.65 CO 30.78 150 VC 6.708204
7509 FO 150 VC 6.819644
4602 CO 0 500 BR 10.44031
5403 33.63 CO 28.42 300 VC 12.08305 1 in 81
8501 37.04 CO 26.34 950 BR 6.403124
5703 27.77 CO 26.9 225 VC 5.385165
5405 34.35 CO 0 225 VC 13.34166
8502 CO 0 750 CO 18.43909
5401 33.67 CO 31.14 225 VC 8.544003 1 in 95
7201 36.09 CO 33.06 300 VC 20.39986 1 in 68
8410 37.34 CO 33.84 500 PE 22.32272 1 in 17
6309 36.01 CO 30.45 570 CO 2.236068
5810 29.02 CO 26.86 225 VC 13.34166
5503 26.74 CO 25.26 100 VC 2.236068
9404 40.13 CO 33 340 BR 6.082763 1 in 7
6710 26.75 CO 22.42 450 VC 24.32982
5613 26.76 CO 24.99 225 VC 4.24264
9705 35.27 CO 32.7 225 VC 5.830952
8332 37.17 CO 31.4 1520 CSB 39.20944 1 in 47
8335 36.91 CO 28.82 1500 BR 25.03875
5508 26.54 SW 24.32 150 VC 2.236068 1 in 1
8342 CO 150 VC 7.322624
7530 CO 150 VC 2.617182
4703 27.98 CO 18.8 2130 BR 40.71855 1 in 814
4402 CO 23.72 225 VC 59.09851 1 in 72
8312 36.88 CO 31.5 600 CO 20.25456 1 in 225
4600 27.62 CO 18.75 2150 BR 112.9533 1 in 257
9703 35.29 CO 30.94 375 VC 28.95878
8604 CO 0 1800 BR 80.34492
8316 37.12 CO 1330 CO 12.53283
7501 34.54 CO 24.73 450 VC 34.78901
7702 CO 150 VC 3.910258
8311 37.12 CO 29.13 1050 PE 20.90259 1 in 348
6509 SW 0 939 CO 10.62262

 
Refno Cover Func Invert Size x Size y Shape Matl Length Grad
9690 35.77 CO 0 600 CO 7.211102
8333 CO 31.79 900 PSC 2.935409 1 in 18
6208 35.97 CO 32.75 300 VC 20.61553 1 in 50

Address or Site Reference:
 

FLAT 101 1 DEANSGATE,
MANCHESTER,
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Registration No: 11928533

Email: office@andun.co.uk

Telephone: 01245 360194

Website: www.andun.co.uk

Head Office: Monarch House, Unit 6 Drakes Lane Industrial Estate, Boreham, Chelmsford, Essex, CM3 3BE

Stoke on Trent Office: 8 Kings Street, Newcastle-Under-Lyme, ST5 1EL

Nottingham Office: Unit 1C, Lower Enterprise Road, Enterprise Village, Old Dalby, LE14 3AY

Edinburgh Office: 6/214 Dryden Road, Loanhead, Midlothian, EH20 9LZ
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