
From: arup.com> 
Sent: 07 March 2018 16:37 
To: 
Cc: 

pringfield.co.uk;-

Subject: RE: Planning Application 17/05667/FUL 
Attachments: Transport Scotland Response, NA2 Transport Assessment, Nairn ISSUE.PDF 

Good afternoon-

I trust you are well. Many thanks for your comments regarding your audit of our Transpmt Assessment, 
prepared in suppmt of the 'NA2' development proposals in Nairn. 

We have since reviewed these comments and prepared an appropriate response which I trust helps address 
Transport Scotland's queries. 

Kind regards, 

Amp 
• • •• - • I. •• I II ll'gh EH30 9SE United Kingdom 

www.arup.com 

From: ransport.gov.scot [mailto: transport.gov.scot] 
Sent: 06 March 2018 14:34 

springfield.co.uk 
highland.gov.uk; transport.gov.scot; 

highland.gcsx.gov.uk 
Subject: RE: Planning Application 17 /05667 /FUL 

-
Further to your query, I would confirm that we have finalised our review of the TA and comments 
were provided to ARUP by email dated 27/02/2018. 

Regards 

From: .... mailto: field.co.uk] 
Sent: 06 March 2018 14:12 
To: 
Cc: ~; 
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-
Could you advise if you have as yet finalised your review of the TA. We are looking at a committee date to be 
finalised by end of March therefore timeframes are getting tight for ARUP to come back to you. 

Many thanks 

Regards 

-

-
I would confirm that Transport Scotland is in the process of finalising our review of the TA. This 
has identified some points that will require further clarification from ARUP prior to responding to 
THC on this application however, we will liaise directly with ARUP on this asap. 

I trust the above is of assistance however, in the meantime, please do not hesitate to contact me 
should you have any queries. 

Regards 

Good Morning-

Could you advise ifTS are now in a position to respond to the consultation as outlined below? 

Many thanks in advance 

-
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-
The response time will obviously be dependent on the outcome of our audit of the TA. This 
process would have been assisted had ARUP consulted Transport Scotland when seeking to 
agree the scope of assessment, particularly given the potential for the proposed development to 
impact on a sensitive part of the trunk road network. 

Notwithstanding this, we will liaise with ARUP as necessary and would anticipate being in a 
position to respond before the end of February. 

I trust that this is of assistance. 

Regards 

-
From: 
Sent: 31 January 2018 09:29 
To: 
Cc: springfield.co.uk';-
Subject: RE: Planning Application 17/05667/FUL 

Hi --Noted. But can you give an indication of the likely response time? End of Feb at the 
latest? 

Also copying in the applicant so he is aware of delay. 

Development & Infrastructure Service, Town House, High Street, Inverness IV1 1JJ 

Tel (01463 785037 
E-mail: 
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From: trans ort. av.scot mailto: 
Se~16:55 
To:--
Cc: trans ort. av.scot 
Subject: Planning Application 17/05667/FUL 

-
With regard to the above planning application for residential development in Nairn, please find 
attached our TR/NPN1A form requesting an extension to the normal consultation period for the 
reason given on the attached. 

Regards 

Transport Scotland 
Buchanan House 
58 Port Dundas Road 
Glasgow 
G40HF 

For agency and travel information visit our website 

********************************************************************** 
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ARUP 
Subject 

Date 

NA2, Nairn, Transport Assessment (Response to Transpmt Scotland) 

7 March 2018 Job No/Ref 254313-00 

Planning application no. 17 /05667 !FUL 

'NA2', Nairn, Transport Assessment 

The purpose of this rep mt is to respond to the various comments received from Transpott Scotland 
(TS) with respect to the Transport Assessment (TA) which was submitted in support of the above 
planning application. TS's comments (Appendix A) have been amended to include a numbering 
system for ease of cross-referencing. Table I summarises the comments received from TS, with the 
Arup response provided opposite. 

Table 1: Transport Scotland Comments and Arup Response 

Ref 

... ·· .· . 
l (a) 

.. . · .. · .·· ..... . 
TS Comment (smymarised) 

. 

Given that in excess of 90o/o of developtnent 
generated traffic is anticipated to impact on 
the A96, Transport Scotland would have 
expected to have been consulted at the scoping 
stage. 

. . 

Amp Response 
· .. 

. · 

While it is correct that >90% of all development trips 
being generated by the 'NA2' site will pass through the 
A96(T)/Lochloy Road junction, the use of this value to 
justify consultation with TS is not in accordance with 
standard Scottish Government guidelines. 

Nonetheless, there are a nu111ber of additional reasons as 
to why TS were not consulted as pait of the scoping 
process, namely: 
a) The size, nature and ren1oteness of the developn1ent 

site from the A96(T)/Lochloy Road junction is such 
that any traffic impacts would be expected to be 
1ninimal. 

b) The criterion for assessing a junction relates to 
percentage impact, not absolute numbers (as inferred 
by TS). As outlined in Section 6.4.2 of the TA, this 
rniniinal traffic itnpact was subsequently 
demonstrated by undertaking a 'percentage impact 
analysis'. In accordance with the Scottish 
Govern1nent's Transpo1t Assess1nent guidelines, 
values of <5% are considered acceptable with no 
need to undertake any further analysis on that section 
of the road network. In the case of the 
A96(T)/Lochloy Road junction, a maximum 
percentage in1pact of3o/o on the A96 ,vest approach, 
and 1 % on the A96 east approach was den1onstrated 
during the AM and PM peak periods. These results 
clearly de1nonstrate that the percentage contribution 
of traffic associated with the development proposals 
on the operation of the surrounding road network is 
limited. 

c) Given the above all efforts during the scoping 
exercise were focused on working with The 
Highland Council (THC) as the local Roads and 
Planning Authority. 
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Subject NA2, Nairn, Transport Assessment (Response to Transport Scotland) 

Date 7 March 2018 Job No/Ref 254313-00 

Ref TS Comment (summarised) Arup Response 

. • . 

2 (a) We note that the anticipated vehicle trip Noted. 
generation has been estitnated fi·on1 vehicle It is also wo1th re-iterating the reason as to why the trip 
trip rates extracted from the TRICS database rates used within the TA were chosen. This is outlined 
and compared to observed vehicle trip rates below: 
derived from a survey of the Lochloy Road I 

a) The 111ethodology used to derive the trip rates within 
Montgon1erie Drive junction. The assessment 

the TA was discussed with THC transport officers as has adopted the higher trip rates extracted 
part of a scoping exercise. Based upon the advice from TRICS; 0.49 AM (0.17 arrivals and 0.32 
received from THC, Arup undertook a comparative depa1tures) and 0.56 PM (0.33 arrivals and 
trip rate review, where TRICS based data was 

0.23 departures) equating to 57 and 64 two-
compared to those derived from the observed 2017 way vehicle trips during the AM and PM Peak 
traffic survey data. 

hour periods respectively 
b) This con1parative exercise ultimately found that in 

the majority of movements, the TRICS derived 
results actually produced a higher trip generation 
than the equivalent observed conditions. Despite the 
observed trip rates being a more accurate reflection 
of how the NA5 site is currently operating, and in the 
interests of ensuring a robust assess1nent, the TRICS-
based trip generation was therefore selected for the 
purposes of the traffic modelling. 

2 (b) Given that circa 75% of the units ,vill be Within TRICS, it is common to use sites which do not 
privately owned and circa 90% of these mirror the exact socio-den1ographic and geographical 
houses, the most appropriate residential sub- attributes of the locality surrounding a proposed 
category in TRICS is "03/A- Houses developtnent site. 
Privately Owned (GDO use class C3)", not the The recorn1nendation that trips rates fl·orn the TRICS 
individual sub-category approach adopted in residential sub-categoty of '03/A- Houses Privately 
the TA. As a consequence, the adopted trip Owned (GDO use Class 3)' has not been fully explained 
rates would appear to be on the low side ....... by TS. A significant proportion of the site will consist of 

privately owned flats (8 units), affordable flats (8 units), 
and affordable houses (21 units). This amounts to a total 
of 3 7 units which do not fall under the 'Houses Privately 
Owned' category. It is therefore considered appropriate 
to account for these when defining trip rates. 
Futthermore, no TRICS output has been provided by TS 
to support their reco1nn1endation. 

Based on the above, the TRI CS data used within the TA 
is deemed to be appropriate for use within the junction 
capacity modelling. 

Refer also to response no. 2 (a) for further infonnation as 
to why the trip rates used within the TA are considered 
appropriate . 

2 (c) . . . . . . Notwithstanding this, it is recognised Noted. 
that had the TA adopted the trip rates Refer also to response no. 2 (a) and 2 (b) which provide 
previously accepted by THC for the NA5 further inforn1ation and justification as to why the trip 
Lochloy site, this would only result in an rates used within the TA are considered appropriate. 
additional 15 vehicle trips on the Lochloy 
Road approach to the A96 I Lochloy Road I 
View Road traffic signal controlled junction 
over the AM Peak hour period. This increase 
is not considered to be significant in tenns of 
detailed junction assessment nor would it 
change the overall conclusion of the TA. On 
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Subject NA2, Nairn, Transport Assessment (Response to Transport Scotland) 

Date 7 March 2018 Job No/Ref 254313-00 

,, ,' . . . 
A,1·up Respo11se .Ref TS. Comment (summansed) 

'"' _,,'-' ',, ' 

.... •. :,'" ,-,' ' . · . .· · . . 

that basis, the vehicle trip rates and resultant 
vehicle trip generation is considered to be 
acceptable in this instance. 

3 (a) Background traffic conditions on the A96 Noted. 
have been detennined fro in a junction turning 
count survey undertaken at the A96 I Lochloy 
Road I View Road traffic signal controlled 
junction in April 2017. We are satisfied that 
April represents a neutral month therefore the 
survey is considered to be acceptable. 

4 (a) The TA has included the NA5 Lochloy site as Noted. 
committed developtnent. This site is 
understood to have consent for up to 685 
residential units. Of this total, the TA states 
that only 87 units re1nain to be constructed 
and occupied. We have no basis upon which 
to dispute the number of remaining units 
however, The Highland Council (THC) has 
subsequently intimated that the number 
allowed for in the TA is reasonable. The trip 
generation for the remaining units has 
therefore been estimated by applying the 
vehicle trip rates adopted in the TA prepared 
in support of this site. This approach is 
considered to be acceptable. 

6 (a) The TA has adopted a 2019 opening year of Noted. 
assess1nent. 2017 observed traffic flows have Please also note that the use of a 2019 year ofopening 
been factored to the aforementioned year of was based upon best available knowledge and 
opening using growth factors detennined fron1 inforn1ation at the time of preparing the TA. An opening 
'TEMPro'. While a 2019 opening year would year of2019 also allows for a period ofup to two years 
appear optin1istic, applying a further years for planning consent and RCC to be awarded, and 
growth to 2020 at a rate of around 2% is not construction to be completed. 
considered to be significant in terms of 
detailed junction assess1nent. On that basis, 
the adopted opening year of assessment is 
considered to be acceptable in this instance. 

7 (b) From the traffic flow diagrams provided in the Noted. 
TA, the itnpact of development generated Refer also to response no. l (a). 
traffic on the A96 to the east and west of 
Lochloy Road is around 1 % and 3% 
respectively. On that basis, detailed 
assess1nent of the trunk road network has been 
limited to the A96 I Lochloy Road I View 
Road traffic signal controlled junction only. 
This is considered to be acceptable in this 
instance. 

7 (b) It is noted that the assessment of the A96 I Noted. 
Lochloy Road I View Road traffic signal 
controlled junction has been undertaken using 
LinSig and the model developed from the 
traffic signal specification provided by the 
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Subject NA2, Nairn, Transport Assessment (Response to Transport Scotland) 

Date 7 March 2018 Job No/Ref 254313-00 

Ref TS Comment (summarised) 
.• .· 

. Arup Response 
. 

.. . · . . . 
Operating Company, BEAR Scotland. This 
approach is considered to be acceptable. 

7 (c) Notwithstanding this, the specification would In the interests of satisfying TS's concerns, the LinSig 
appear to have been misinterpreted in tenns of model of the A96(T)/Lochloy Road junction has been 
the 1nodelled phase intergreen times. The a1nended and re-run. 
traffic signals at this location are Puffin with The coding para111eters have been revised in accordance 
on crossing detection, therefore the intergreen with TS's comments, as follo\vs: 
following the pedestrian Phase F is controlled 

a) An increased pedestrian intergreen in Stage 4 to l 7 
by the C:MX times. In sun1mary, the n1ax 
intergreen is 17 seconds. This is derived frotn 

seconds. As suggested by TS, this is to reflect a 

page 8 of the specification which, for Phase F, 
'worst case' as opposed to a more reasonable 

indicates a 3s pedestrian clearance while page 
situation addressed in the TA. 

16 indicates a 12s CMX clearance and 2s b) In Lane 2/2, the associated indicative arrow phase 

pedestrian demand hold. These timings (phase C) has been associated with the main traffic 

generally relate to Periods 5, 6 and 9 in Table phase (phase D). Refer also to response no. 7 ( d). 

2 (Nearside Period) of Traffic Advisory Based upon the results of the re-run LinSig n1odel 
Leaflet (TAL) 5/05 Part 4 of 4. It is therefore (presented in Appendix C) it is considered that the 
incorrect to 1nodel a 'O' intergreen from Phase modelling undertaken as part of the TA (and all 
F to the traffic phases in LinSig when, on site, subsequent sensitivity tests) is considered acceptable. 
the intergreen will range fi·om an absolute This is based upon the following observations: 
111inin1un1 of 5s up to a n1axin1un1 of l 7s. It is Based on a 17 second Pedestrian Intergreen: 
recognised that the CMX clearance is den1and 

a) The initial results are based upon a 17 second 
dependant however, if pedestrian de1nand is 

pedestrian intergreen (as outlined in Appendix B). 
not known, the modelling work should 

These indicate that co111pared to the Base scenario, 
consider a 'worst case' scenario. We would 
therefore request that the model is re-run on 

tlie Total scenario adds only marginally to the level 
of queuing (an increase of 4 between the PM Base 

that basis 
and PM Total being the greatest change). 

b) The CMX clearance is, as noted by TS, demand 
dependant. Assu1ning a 'worst case' scenario is 
being assessed, this would assun1e that the pedestrian 
stage is called every 90 seconds (the modelled cycle 
thne ), and every 90 seconds the intergreen operates 
at its ,naximum of 17 seconds. This is considered 
rather onerous. Including the 10 second pedestrian 
green tin1e, this equates to a total pedestrian stage 
titne of27 seconds. It is considered such a scenario 
is highly unlikely to be called eve,y cycle and 
consequently, the operational junction performance 
will be improved. 

c) Based upon the modelling parameters suggested by 
TS, it is acknowledged that the degree of saturation 
increases 1narginally above the 90% threshold on the 
A96(T) western approach arm in both the AM and 
PM scenarios. Specifically, the degree of saturation 
on this ar,n is 93 .3% in the Total AM scenario and 
94.6% on the Total PM scenario. However, as noted 
above, this is based upon an intergreen of 17 seconds 
being called every cycle, which is considered highly 
unlikely. 

Based on a 12 second Pedestrian Intergreen: 

d) As a 1neans of detennining a 1nore 'realistic' 
ope,·ation of the pedestrian stage in tern1s of 
interj;!;reen tin1es, a fiuiher sensitivity test has been 
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Subject NA2, Nairn, Transp01t Assessment (Response to Transport Scotland) 

Date 7 March 2018 Job No/Ref 254313-00 

Ref TS Com.ment (summarised) .Al'up RespQnse 
.. 

. 
. . .•.. . . . . . 

undettaken based upon applying a 12 second 
intergreen to the pedestrian stage. This value has 
been derived by calculating the 'standard error of the 
111ean'. Taking such an approach reflects the level of 
variance fron1 a defined sa1nple size, in this case, the 
full range of potential intergreen tin1es from a 
1ninitnun1 of 5 seconds through to a maxiinu1n of 17 
seconds (as confirmed by TS). 

Calculating the 'standard error of the 1nean' results 
in a value of 1.08 seconds. Applying this to the 
average intergreen time (i.e. 11 seconds) therefore 
assu1nes a value of 12 seconds which reflects an 
intergreen fron1 the upper range of possible times. 
This is considered a more realistic interpretation of 
the likely pedestrian intergreen titnes. 

Based upon the above, and the results presented in 
Appendix B, it is considered that the A96(T)/Lochloy 
Road junction will continue to operate under capacity 
following the addition of trips associated with the NA2 
development proposals. 

7 (d) In tenns of which n1odel, it is considered The coding an1endment suggested by TS has been 
appropriate to use the model with Phase C incorporated into the revised LinSig model. 
coded as an Indicative Arrow (IA) phase. Refer also to response no. 7 (c). 
However, it is noted that when coding the 
Lane 2/2 details, the IA phase C has not been 
associated with the main traffic phase D 
resulting in Stage 2 indicating no minimum 
green time on the stage diagram. This should 
be an1ended when re-running the 111odel. 

7 (e) The reported results, which will change as a The results and co1n1nentary of the amended LinSig 
consequence of the above, currently indicate modelling exercise are presented in response no. 7 (c) 
queues in excess of 100111 on the A96 west and Appendix B. 
approach in both the 'Base 2019' and 'Total 
2019' traffic flow scenarios ....... 

7 (f) ...... We would therefore seek clarification Refer to the LinSig results from the re-run model, along 
what steps have been taken to ensure that the with associated conunentary, as presented in response 
predicted queuing in the base 1nodel is no. 7 (c) and AppendixB. 
representative of actual conditions on the 
ground. 
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Subject NA2, Nairn, Transport Assessment (Response to Transport Scotland) 

Date 7 March 2018 Job No/Ref 254313-00 

Appendix A-Transport Scotland Comments (amended) 

This Appendix contains the original comments received from TS via email on 27 February 2018, 
but amended to include a numbering system for ease of cross-referencing. 

1) TA Scoping 
a) Given that in excess of 90% of development generated traffic is anticipated to impact on the 

A96, Transport Scotland would have expected to have been consulted at the scoping stage to 
minimise the risk of abottive work. It is noted that scoping discussions only involved The 
Highland Council (THC) as local roads authority. 

2) Vehicle Trip Generation 
a) We note that the anticipated vehicle trip generation has been estimated from vehicle trip 

rates extracted from the TRI CS database and compared to observed vehicle trip rates 
derived from a survey of the Lochloy Road I Montgomerie Drive junction. The assessment 
has adopted the higher trip rates extracted from TRI CS; 0.49 AM (0.17 al'l'ivals and 0.32 
depattures) and 0.56 PM (0.33 arrivals and 0.23 departures) equating to 57 and 64 two-way 
vehicle trips during the AM and PM Peak hour periods respectively. 

b) Given that circa 75% of the units will be privately owned and circa 90% of these houses, the 
most appropriate residential sub-category in TRICS is "03/A- Houses Privately Owned 
(GDO use class C3)", not the individual sub-category approach adopted in the TA. As a 
consequence, the adopted trip rates would appear to be on the low side ....... 

c) ...... Notwithstanding this, it is recognised that had the TA adopted the trip rates previously 
accepted by THC for the NA5 Lochloy site, this would only result in an additional 15 
vehicle trips on the Lochloy Road approach to the A96 I Lochloy Road I View Road traffic 
signal controlled junction over the AM Peak hour period. This increase is not considered to 
be significant in terms of detailed junction assessment nor would it change the overall 
conclusion of the TA. On that basis, the vehicle trip rates and resultant vehicle trip 
generation is considered to be acceptable in this instance. 

3) Base Traffic 
a) Background traffic conditions on the A96 have been determined from a junction turning 

count survey undertaken at the A96 I Lochloy Road I View Road traffic signal controlled 
junction in April 2017. We are satisfied that April represents a neutral month therefore the 
survey is considered to be acceptable. 

4) Committed Development 
a) The TA has included the NA5 Lochloy site as committed development. This site is 

understood to have consent for up to 685 residential units. Of this total, the TA states that 
only 87 units remain to be constructed and occupied. We have no basis upon which to 
dispute the number of remaining units however, The Highland Council (THC) has 
subsequently intimated that the number allowed for in the TA is reasonable. The trip 
generation for the remaining units has therefore been estimated by applying the vehicle trip 
rates adopted in the TA prepared in support of this site. This approach is considered to be 
acceptable. 

5) Assessment Year 
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Subject NA2, Nairn, Transpmt Assessment (Response to Transport Scotland) 

Date 7 March 2018 Job No/Ref 254313-00 

a) The TA has adopted a 2019 opening year of assessment. 2017 observed traffic flows have 
been factored to the aforementioned year of opening using growth factors determined from 
'TEMPro'. While a 2019 opening year would appear optimistic, applying a further years 
growth to 2020 at a rate of around 2% is not considered to be significant in terms of detailed 
junction assessment. On that basis, the adopted opening year of assessment is considered to 
be acceptable in this instance. 

6) Junction Assessment 
a) From the traffic flow diagrams provided in the TA, the impact of development generated 

traffic on the A96 to the east and west ofLochloy Road is around l % and 3% respectively. 
On that basis, detailed assessment of the trunk road network has been limited to the A96 I 
Lochloy Road I View Road traffic signal controlled junction only. This is considered to be 
acceptable in this instance. 

b) It is noted that the assessment of the A96 I Lochloy Road I View Road traffic signal 
controlled junction has been undertaken using LinSig and the model developed from the 
traffic signal specification provided by the Operating Company, BEAR Scotland. This 
approach is considered to be acceptable. 

c) Notwithstanding this, the specification would appear to have been misinterpreted in terms of 
the modelled phase intergreen times. The traffic signals at this location are Puffin with on 
crossing detection, therefore the intergreen following the pedestrian Phase F is controlled by 
the CMX times. In summary, the max intergreen is 17 seconds. This is derived from page 8 
of the specification which, for Phase F, indicates a 3s pedestrian clearance while page 16 
indicates a l 2s CMX clearance and 2s pedestrian demand hold. These timings generally 
relate to Periods 5, 6 and 9 in Table 2 (Nearside Period) of Traffic Advisory Leaflet (TAL) 
5/05 Patt 4 of 4. It is therefore incorrect to model a '0' intergreen from Phase F to the traffic 
phases in LinSig when, on site, the intergreen will range from an absolute minimum of 5s up 
to a maximum of 17s. It is recognised that the CMX clearance is demand dependant 
however, if pedestrian demand is not known, the modelling work should consider a 'worst 
case' scenario. We would therefore request that the model is re-run on that basis. 

d) In terms of which model, it is considered appropriate to use the model with Phase C coded 
as an Indicative Arrow (IA) phase. However, it is noted that when coding the Lane 2/2 
details, the IA phase C has not been associated with the main traffic phase D resulting in 
Stage 2 indicating no minimum green time on the stage diagram. This should be amended 
when re-running the model. 

e) The repmted results, which will change as a consequence of the above, currently indicate 
queues in excess of lOOm on the A96 west approach in both the 'Base 2019' and 'Total 
2019' traffic flow scenarios ...... . 

f) ...... We would therefore seek clarification what steps have been taken to ensure that the 
predicted queuing in the base model is representative of actual conditions on the ground. 
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Subject NA2, Nairn, Transport Assessment (Response to Transpmt Scotland) 

Date 7 March 2018 Job No/Ref 254313-00 

Appendix B - LinSig Outputs and Commentary 

The data presented in this Appendix includes a summary the LinSig modelling results from the 
revised model which now incorporates the modelling parameters suggested by TS. Refer to 
response no. 7 ( c) for fmther details of this test. Refer also to Appendix C for the full set of LinSig 
model outputs. 

Table B.1 summarises the original junction analysis results for the 2019 AM and PM scenarios, as 
presented in section 6.4.5 of the TA. Table B.2 provides the equivalent information but based upon 
the results from the re-run models which incorporate a 17 second intergreen. Finally, Table B.3 
summarises the results based on a 12 second pedestrian intergreen. 

Table B.1: Lochloy Road I A96(T) - Peak Period Capacity Results (AM & PM) - Original Results 
'''··· y Base 20~9 (,\M). · ... ·· 

.. 
.1'otaI 20J9 (AM)> .•.. Tota1.foi9(PM) 

App;~;chArm 
Base 2019 (PM) 

Deg Sat 
Mean 

Deg Sat 
Mean 

Deg Sat 
Mean Mean · .. · <. Deg Sat . · ... ' ·. . .... MaxQ MaxQ MaxQ MaxQ 

Lochloy Road - 77.9% 9 70.9% 5 79.3% 10 75.2% 5 
left, ahead & 
right 

A96(T)(E) - 64.2% 12 60.9% II 67.4% 13 63.0% 12 
right, left, ahead 

View Road- 4.7% 0 7.8% 0 4.3% 0 7.1% 0 
ahead, right, left 

A96(T)(W) - left, 67.0% 13 70.1% 15 71.4% 15 73.4% 16 
ahead, right 

Table B.2: Lochloy Road I A96(T) - Peak Period Capacity Results (AM & PM)- Re-run Models (with 
17 second intergreen) 

•·· . Base 2019 (AM) Base2-019(PM)· .. .·· ··Tota_) 2019 (AM} . 
.-,,-,"',, ,,,_"' '>,- ' '' 

·. Total 2019 (PM) < 

Appro,uih A ... n . 
Deg Sat 

Mean 
Deg Sat 

Mean 
Deg Sat 

Mean 
Deg Sat Mean .. 

MaxQ MaxQ MaxQ .. ·. MaxQ 

Lochloy Road - 90.1% 11 84.2% 6 95.0% 14 88.1% 7 
left, ahead & 
right 

A96(T)(E) - 85.0% 18 78.0% 17 87.9% 19 82.5% 18 
right, left, ahead 

View Road- 5.4% 0 9.5% 0 5.2% 0 8.5% 0 
ahead, right, left 

A96(T)(W)- left, 88.8% 20 89.9% 24 93.3% 23 94.6% 28 
ahead, right 

It is important to note that, based on a 17 second pedestrian intergreen, the Lochloy Road approach 
arm shows a degree of saturation of 90.1 % under the Base scenario (i.e. without the addition of 
development related trips). 
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Subject NA2, Nairn, Transport Assessment (Response to Transport Scotland) 

Date 7 March 2018 Job No/Ref 254313-00 

Table B.3: Lochloy Road I A96(T) - Peak Period Capacity Results (AM & PM) - Re-ruu Models (with 
12 second intergreen) 

Lochloy Road -
left, ahead & 
right 

A96(T)(E)
right, left, ahead 

ViewRoad
ahead, right, left 

A96(T)(W)- left, 
ahead, right 

·-. . _ .. :;c ... ;.·.\; . -:_._; 

Base 2019(~) ··• 

Deg Sat 

81.6% 

78.7% 

4.9% 

82.1% 

Mean 
MaxQ 

9 

16 

0 

17 

Deg Sat 

77.0% 

71.8% 

8.5% 

82.7% 

Mean 
MaxQ 

5 

15 

0 

20 

Deg Sat 

86.4% 

81.2% 

4.7% 

86.1% 

Mean 
MaxQ 

11 

16 

0 

19 

Deg Sat 

81.1% 

74.4% 

7.8% 

86.9% 

Mean 
MaxQ 

6 

16 

0 

22 

As shown above, the A96(T)/Lochloy Road junction operates within capacity under the original 
modelling exercise as presented within the TA, but also under the latest set of model re-runs which 
are based on the application of a 12 second pedestrian intergreen. 
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Subject NA2, Nairn, Transp01t Assessment (Response to Transport Scotland) 

Date 7 March 2018 Job No/Ref 254313-00 

Appendix C - LinSig Model Outputs (full) 

The data presented in this Appendix includes the full set of LinSig modelling results output from the 
revised model which now incorporates the modelling parameters suggested by TS (including a 17 
second pedestrian intergreen), along with a fmther sensitivity test based on a 12 second pedestrian 
intergreen. A summary of the results have been tabulated and are presented in Appendix B. 
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NA2, Nairn - Lochloy Road I A96 4-arrn signalised junction 2019 
NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

User and Project Details 
. 

Project: 

Title: 

Location: ·.. . . 
File name: A96-Lochloy Road-View Road (sensitivity) - TS Update.lsg3x 

Author.: .· 

Company: 

Address: 

Notes: Results based on a 17 second pedestrian intergreen 

Network Layout Diagram 

Iii I. 
Ji 
~ 

i " I 

\ /. 
,:a 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Phase Diagram 

B 

Phase Input Data 

Phase Name Phase Type Assoc.Phase Street Min Cont Min 

A Traffic 7 7 
,--- - ----·--

B Traffic 7 7 

c Ind. Arrow D 4 4 

D Traffic 7 7 

E Traffic 7 7 
.~ -

F Pedestrian 7 7 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Terminating 
Phase 

F 

reens Matrix 

Phases in Stage 

Stage No. Phases in Stage 

1 AD 

2 D 
~" 

3 BE 

4 F 

Stage Diagram 

Term. Stage Start Stage Phase Type Value Cont value 

There are no Phase Delays defined 

Prohibited Stage Change 

To Stage 

From 
Stage 



NA2, Nairn - lochloy Road I A96 4-arm signalised junction 2019 
Glve-Wav Lane lnout Data 
Junction·: A96/LochJoyRoadNiew Road 

Max Flow Min Flow 
Non-81ockfrlg Max Tums when when Opposing Opp.Lane Opp. Right Tum Right Tum Lane Movement 

Giving Way Giving Way Lane Coeff. Mvmnts. Stora"ge (PCU) 
Storage RTF 

Move up(s) 
In lntergreen 

(PCU/Hr} (PCU/Hr) 
(PCU) (PCU) 

1/2 8/1 {Right) 1439 0 3/1 1.09 To 5/1 {Ahead) 2.00 - 0.50 2 2.00 
(Lochfoy Road) 

212 
5/1 {Right) 1439 0 4/1 1.09 To 6/1 (Ahead) 3.00 0.50 3 2.00 (A96(E)) 

3/1 6/1 (Right) 1439 0 1/1 1.09 To 7/1 (Ahead) 2.00 2.00 0.50 2 2.00 (1/iewRoad) 
·- ---·-···- -·-- ~~- ·-·· 

4/1 7/1 (Right) 1439 0 211 1.09 To 8/1 (Ahead) 2.00 2.00 0.50 2 2.00 (A96 (W)) 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Lane Input Data 

Junction: A96/Lochloy RoadNiew Road 

Physical Sat 
Def User· 

Lane Turning 
Lane Start End Saturation Nearside 

Lane Type 
Phases Disp. Disp. Length Flow 

Flow 
Width Gradient Lane 

TUrns Radius 
(PCU) Type 

(PCU/Hr) 
(m) (m) 

. 

Arm 6 12.20 
1/1 Left 

(Lochloy u B 2 3 3.6 Geom - 3.00 0.00 y 
Road) Arm 7 Inf 

Ahead 
-

1/2 Arm 8 
(Lochloy 0 B 2 3 2.0 Geom - 3.00 0.00 y 

Right 
12.00 

Road) 

Ann 7 10.50 
2/1 Left 

(A96 (E)) 
u D 2 3 6.0 Geom - 3.00 0.00 y 

Arm 8 
Ahead 

Inf 

2/2 0 DC 2 3 2.0 Geom 3.00 0.00 y Arm 5 
10.00 

(A96 (E)) - Right 

Arm 5 
Inf 

Ahead 

3/1 0 E 2 3 4.0 Geom 2.90 0.00 y Arm 6 
14.00 

(View Road) - Right 

Arm 8 
8.00 

Left 
-

Arm 5 
12.00 

Left 

4/1 0 A 2 3 10.4 Geom 3.40 0.00 y Arm 6 
Inf 

(A96 0/11)) 
-

Ahead 

Arm 7 15.00 
Right 

5/1 u 2 3 60.0 Inf - - - - - -
6/1 u 2 3 60.0 Inf - - - - - -

-
7/1 u 2 3 60.0 Inf - - - - - -

8/1 u 2 3 60.0 Inf - - - - - -

Traffic Flow Groups 

Flow Group Start Time End Time Duration Formula 
. 

1: 'AM Peak BASE' 08:10 09:10 01:00 

2: 'PM Peak BASE' 16:40 17:40 01:00 

3: 'AM Peak TOTAL' 08:10 09:10 01:00 

4: 'PM Peak TOTAL' 16:40 17:40 01:00 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Scenario 1: 'AM Peak Base 2019' (FG1: 'AM Peak BASE', Plan 1: 'Network Control Plan 1') 
Traffic Flows, Desired 
Desired Flow · 

Destination 

A B c D Tot. 

A 0 53 3 270 326 

B 37 0 3 624 664 
Origin 

c 2 3 0 13 18 

D 133 553 10 0 696 

Tot. 172 609 16 907 1704 

Traffic Lane Flows 

Lane Scenario 1: 
AM Peak Base 2019 

Junction: A96/Lochloy RoadNiew Road 

1/1 326(1n) 
(with short) 56(0ut) 

... 

1/2 
270 

(short) 

2/1 664(1n) 
(with short) 627(0ut) 

212 
37 

(short) 
--

3/1 18 
---

4/1 696 

5/1 172 

6/1 609 

7/1 16 

8/1 907 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Lane Saturation Flows 

Junction: A96/Lochloy RoadNiew Road 

. Lane Nearside Allowed 
Turning 

Lane Width Gradient 
Lane Turns Radius 

(m) (m) 

1 /1 Arm 6 Left I 12.20 

(Lochloy Road) 
3.00 0.00 y 

Arm 7 Ahead I Inf 
-

1/2 
3.00 0.00 y Arm 8 Right I 12.00 

(Lochloy Road) 
. ·-

2/1 Arm 7 Left I 10.50 

(A96 (E)) 
3.00 0.00 y 

Arm 8 Ahead Inf 

2/2 
3.00 0.00 y Arm 5 Right 10.00 

(A96 (E)) 

Arm 5 Ahead Inf 

3/1 
2.90 0.00 y Arm 6 Right 14.00 

(View Road) -
Arm 8 Left 8.00 

Arm 5 Left 12.00 

4/1 
3.40 0.00 y Arm 6 Ahead Inf 

(A96 0JV)) 
Arm 7 Right 15.00 

5/1 Infinite Saturation Flow 

6/1 Infinite Saturation Flow 

7/1 Infinite Saturation Flow 

8/1 Infinite Saturation Flow 

. 

Turning Sat Flow Flared Sat Flow 
Prop. (PCU/Hr) (PCI.J/Hr) 

94.6 % 
" 1715 1715 

5.4% 

100.0 % 1702 1702 

Q.5 Ofo 
1914 1914 

99.5 % 

100.0 % 1665 1665 

11.1 % 

16.7 % 1652 1652 

72.2 % 

19.1 % 

79.5% 1907 1907 

1.4 % 

Inf Inf 

Inf Inf 

Inf Inf 

Inf Inf 

Scenario 2: 'PM Peak Base 2019' (FG2: 'PM Peak BASE', Plan 1: 'Network Control Plan 1') 
Traffic Flows, Desired 
Desired Flow : 

Destination 
. 

A B c D Tot. . 

A 0 39 4 127 170 

B 96 0 3 656 755 
Origin 

c 5 0 0 11 16 

D 187 677 10 0 874 

Tot. 288 716 17 794 1815 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Traffic Lane Flows 

Lane 
Scenario 2: 

PM Peak Base 2019 

Junction: A96/Lochloy RoadNiew Road 

1/1 170(1n) 
(with short) 43(0ut) 

1/2 
127 

(short) 

2/1 755(1n) 
(with short) 659(0ut) 

2/2 
96 

(short) 
h-----·· 

3/1 16 

4/1 874 

5/1 288 

6/1 716 
-----

7/1 17 

8/1 794 

Lane Saturation Flows 

Junction: A96/Lochloy RoadNiew Road 

Lane 1 
• 

Nearside Allowed 
Turning 

Lane Width Gradient Radius 
(m) Lane Turns 

(m) 

1/1 Arm 6 Left 12.20 

(Lochloy Road) 3.00 0.00 y .. 

Arm 7 Ahead Inf 
·-·-

1/2 
3.00 0.00 y Arm 8 Right 12.00 (Loch/oy Road) 

2/1 Arm 7 Left 10.50 
3.00 0.00 y .. 

(A96 (E)) Arm 8 Ahead Inf 
~ 

2/2 
3.00 0.00 y Arm 5 Right 10.00 (A96 (E)) 

. 

Arm 5 Ahead Inf 

3/1 
2.90 0.00 y Arm 6 Right 14.00 (View Road) 

Arm 8 Left 8.00 
--··--

Arm 5 Left 12.00 

4/1 
~-

(A96 (IN)) 
3.40 0.00 y Arm 6 Ahead Inf 

Arm 7 Right 15.00 
-- --·-·-

5/1 Infinite Saturation Flow 

6/1 Infinite Saturation Flow 
----· 

7/1 Infinite Saturation Flow 

8/1 Infinite Saturation Flow 

Turning Sat Flow Flared Sat Flow 
Prop. (PCU/Hr) (PCU/Hr) 

90.7 % 
1723 1723 

9.3% 

100.0 % 1702 1702 

------·· 
0.5% 

1914 1914 
99.5% 

100.0 % 1665 1665 

31.3 % 

0.0% 1687 1687 

68.8% 
-·-··---· 

21.4 % 

77.5% 1902 1902 

1.1 % 
. - ------- ----·--·-- .. ,-... ·-·-·--

Inf Inf 

Inf Inf 
.. 

Inf Inf 

Inf Inf 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Scenario 3: 'AM Peak TOTAL 2019' (FG3: 'AM Peak TOTAL', Plan 1: 'Network Control Plan 1') 
Traffic Flows, Desired 
Desired Flow : 

Destination 
. 

. A B c D Tot 

A 0 59 4 299 362 

B 41 0 3 624 668 
Origin 

c 2 3 0 13 18 

·. D 147 553 10 0 710 

Tot 190 615 17 936 1758 

Traffic Lane Flows 
. 

Scenario 3: 
Lane AM Peak TOTAL 

2019 

Junction:A96/Lochloy RoadNlew Road 

1/1 362(1n) 
(with short) 63(0ut) 

1/2 299 
(short) 

2/1 668(1n) 
(with short) 627(0ut) 

2/2 41 
(short) 

3/1 18 

4/1 710 

5/1 190 

6/1 615 

7/1 17 

8/1 936 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Lane Saturation Flows 

Junction: A96/Lochloy RoadNiew Road 

Lane Turning 
Lane Width Gradient Nearside Allowed Radius 

(m) Lane Turns (m) 

1/1 Arm 6 Left 12.20 

(Lochloy Road) 
3.00 0.00 y 

Arm 7 Ahead Inf 

1/2 
3.00 0.00 y Arm 8 Right 12.00 (Lochloy Road) 

2/1 Arm 7 Left 10.50 

. 

Turning 
Prop. 

93.7 % 

6.3 °/o 

100.0 % 

0.5% 
3.00 0.00 y -·-·-·-·--

(A96 (E)) Arm 8 Ahead Inf 99.5 % 

2/2 
3.00 0.00 y Arm 5 Right 10.00 100.0 % 

(A96 (E)) 
------·-

Arm 5 Ahead Inf 11.1 % 

3/1 
2.90 0.00 y Arm 6 Right 14.00 16.7 % (View Road) 

Arm 8 Left 8.00 72.2 % 

Arm 5 Left 12.00 20.7 % 

4/1 f-

(A96 (W)) 
3.40 0.00 y Arm 6 Ahead Inf 77.9 % 

Arm 7 Right 15.00 1.4 % 

5/1 Infinite Saturation Flow 
-----

6/1 Infinite Saturation Flow 

7/1 Infinite Saturation Flow 

8/1 Infinite Saturation Flow 

Sat Flow Flared Sat Flow 
(PCU/Hr) (PCU/Hr) 

1717 1717 

1702 1702 

1914 1914 

1665 1665 

1652 1652 

1903 1903 

Inf Inf 

Inf Inf 

Inf Inf 

Inf Inf 

Scenario 4: 'PM Peak TOTAL 2019' (FG4: 'PM Peak TOTAL', Plan 1: 'Network Control Plan 1') 
Traffic Flows, Desired 
Desired Flow · 

Destination 

A B c D Tot. 

A 0 45 5 145 195 

B 108 0 3 656 767 
Origin -·-·- ----"--f--·-----·"--" 

c 5 0 0 11 16 
------·- -----

D 210 677 10 0 897 
-··-- ----

Tot. 323 722 18 812 1875 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Traffic Lane Flows 
Scenario 4: 

Lane PM Peak TOTAL 
2019 . 

Junction: ASG/Lochloy RoadNiew Road 

1/1 195(1n) 
(v.ith short) 50(0ut) 

1/2 145 (short) 

2/1 767(1n) 
(v.ith short) 659(0ut) 

2/2 108 (short) 

3/1 16 

4/1 897 

5/1 323 

6/1 722 

7/1 18 

8/1 812 

Lane Saturation Flows 
Junction: ASG/Lochloy RoadNiew Road . 

.. 
Lane Turning 

Lane Width Gradient 
Nearside Allowed 

Radius 
(m) 

Lane Turns (m) 

1 /1 
Arm 6 Left 12.20 

(Lochloy Road) 
3.00 0.00 y 

Arm 7 Ahead Inf 

1/2 3.00 0.00 y Arm 8 Right 12.00 
(Lochloy Road) 

2/1 
Arm 7 Left 10.50 

(A96 (E)) 
3.00 0.00 y 

Arm 8 Ahead Inf 

2/2 3.00 0.00 y Arm 5 Right 10.00 
(A96 (E)) 

Arm 5 Ahead Inf 

3/1 2.90 0.00 y Arm 6 Right 14.00 
(View Road) 

Arm 8 Left 8.00 

Arm 5 Left 12.00 

4/1 3.40 0.00 y Arm 6Ahead Inf 
(A96 (:,fl/)) 

Arm 7 Right 15.00 

5/1 Infinite Saturation Flow 

6/1 Infinite Saturation Flow 

7/1 Infinite Saturation Flow 

8/1 Infinite Saturation Flow 

... 

Turning Sat Flow Flared Sat Flow 
Prop. (PCU/Hr) (PCU/Hr) 

· . .. 

90.0 % 
1724 1724 

10.0% 

100.0 % 1702 1702 

0.5 % 
1914 1914 

99.5% 

100.0 % 1665 1665 

31.3% 

0.0% 1687 1687 

68.8% 

23.4 % 

75.5 % 1897 1897 

1.1 % 

Inf Inf 

Inf Inf 

Inf Inf 

Inf Inf 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Scenario 1: 'AM Peak Base 2019' (FG1: 'AM Peak BASE', Plan 1: 'Network Control Plan 1') 
Stage Sequence Diagram 
1 Mn:7 2 Mrr 3 Mn:7 4 Mn: 

Stage Timings 

Stage 1 2 3 

Duration 36 0 17 

Change Point 0 53 53 

Si nal Timings Diagram 

E 
F 

0 10 

4 

7 

75 

70 

17:33 5: 17 

20 ,4() 70 

Titre in q,de (S:C) 

00 

00 

00 

00 

A 
B 
c 
D 
E 
F 



NA2, Nairn - lochloy Road I A96 4-arm signalised junction 2019 
Network Layout Diagram 
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' 

... ---~-~-
,, !1s! ',.,6 

0 ---~ 
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1. 
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NA2, Nairn - Lochloy Road I A96 4-arm slgnalised junction 2019 

Network Results 
L~ne :- um, Controller Position In 

. 
Arrow N,m Total Graen Arrow Deman·d Sat Flow Capacity Deg Sat 

Item Desorlptlon Type Stream Filtered Route 
Full Phase Phase Greens (,) Graen {s) Flow(pcu) (poulHr) (pou) (%) 

-
Network NIA . 90.1% 

Ajl6/Lochloy 
Riiadl\llew . . NIA . . . . 90.1% 

R~'ac! 

lochloy Road 
1/1+1/2 Left Ahead u,o NIA NIA 8 1 17 326 1715:1702 362 90.1% 

Right 
- ""-""" 

•. '-."_·\:-< :·- A96 (E) Right u,o NIA NIA D 
:.-c:;:-_.-: ::- Left Ahead 

c 1 36 0 664 1914:1665 781 85.0% 

-
View Road 

3/1 Ahead Right 0 NIA NIA E 1 17 18 1652 330 SA% 

Left 

. ) ( A96~Left 0 NIA NIA A 4/1_ : .. Ahead Right 
1 36 . 696 1907 784 88.6% 

5/1 u NIA NIA . 172 lo! lo! 0.0% 

611 . 

···· ... 
u NIA NIA . 609 lo1 1,1 0.0% 

--- ___ ,, ___ 
711 u NIA NIA 16 lo/ lol 0,0% 

13/1 .. · -·. -- ·.· u NIA NIA - 907 !of lo/ 0.0% 
... --

Ped Link: P1 
Unnamed Ped NIA F 

Link 
1 7 0 0 0.0% 

-
Ped Link: P2 

Unnamed Ped - NIA - F 1 7 - 0 0 0.0% 
Link -~ -

Ped Link: P3 
Unnamed Ped NIA F 

Link 
1 7 0 0 0.0% 

.. -- Unnamed Ped 
PEld Llnk::p_4 . 

Link 
NIA F 1 7 0 . 0 0.0% 



NA2, Nairn - Lochlo" Road I A96 4-arm signalised junction 2019 

Turners When Turners In Unlfonn 
Rand+ Storage Area 

Total Av. Delay Max:. Back of Rand+ Mean 

Item Arriving (pcu} 
Leaving Turners In 

Unopposed lntergreen Delay 
Oversat Uniform 

Delay PerPCU Unlfonn Owrsat "" (pcu) Gaps {pcu) 
{pcu) (pcuJ (pouHr) Delay Delay 

(pcuHr) (s/pcu) Queue {pcu) Queue(pcu) Queue 
{pcuHr) {pcuHrJ {pcu} 

Network - 320 0 0 12.5 10,2 0.3 22.9 

A9~/Loii_hloy -

=~:!/Vie~-<--.·. 
320 0 0 12.5 10.2 0.3 22,9 - - -

1/1+1/2 326 326 270 0 0 3.1 3.8 0.1 7.0 77.0 7.5 3.8 11.2 
~ 

211+212 .. 664 664 37 0 0 4.4 2.7 0.2 7.3 39.6 14.8 2.7 17.5 

311 18 18 3 0 0 0.1 0.0 0.0 0.2 35.0 0.4 0.0 0.4 

411- ~ __ -:-
·-. 

696 696 10 0 0 4.8 3.7 0.0 8.4 43.7 16.0 3.7 19.7 

511 172 172 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

sf.1~ 0--- ·. 
------- -- - ----

609 609 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

711 16 16 0.0 0.0 0.0 0.0 o.o 0.0 0.0 _,_ ____ --~- - --
8/1 . ·: . ·. 907 907 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Ped Link: P1 0 0 

Ped Link: P2 0 0 - - - -
Ped link: P3 0 0 --·--- ·--·--· -
Ped L!nk::P4 0 0 - - -

C1 PRC for Signalled Lanes(%): -0.1 Total Delay for Signalled Lanes (pcuHr) 22.89 Cycle Time (s) 00 
PRC Over All Lane,,(%) -0.1 Total Delay Over All Lanes(pcuHr). 22.89 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Scenario 2: 'PM Peak Base 2019' (FG2: 'PM Peak BASE', Plan 1: 'Network Control Plan 1') 
Stage Sequence Dia ram 
1 Mn: 2 Mn:O 3 Mn:7 4 Mn7 ;s, 

Stage Timings 

. Stage 1 2 3 4 
. . 

Duration 45 0 8 7 

Change Po.int 0 62 62 75 

Signal Timings Diagram 

E 
F 

0 10 20 

17:45 8:7 

.................. ~ 

.1(---- \,t .... ~.·./ ... /1. --/ / \\ \I /~/ --- -- -- /\ -!\ 
/;// \\i / .. ·.· .. ·.'\ ,;1 ---- ~• 

/I / ___ .--- , ,\. ·,-...._, \ 
·:..----- -- - - - -- ------ --- --------------- ,. 

0 10 20 40 70 00 

Ti~inq,de(sec) 

A 
B 
c 
D 
E 
F 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Network Layout Diagram 
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NA2, Nairn - Lochloy Road I A96 4·arm signalised junction 2019 

Network Results 

Item Lane Lane Controller Position In Full Phase Arrow N,m Total Green A=w Demand Sat Flow Capacity Deg Sat 
Description TyP• Stream Flllered Route Phase Greens (s) Green (s} Flow(pcu} (pcu/Hr) (pou} (%) 

Network NIA 89.9% 
----·" 

A96/Lochl0y ·. 
ROadMeW 

• 
NIA 89.9% 

Road. 

Lochloy Road 
1'1+112 Left Ahead u,o NIA NIA 8 8 170 1723:1702 202 84.2% 

Right 
.· 

211+212 . A96 (E) Right 
Left Ahead 

u,o NIA NIA 0 c 45 0 755 1914:1665 968 78.0% 

View Road 
311 Ahead Righi 0 NIA NIA E 8 16 1687 169 9.5% ,,, 
·.· 

·. A96 {W) left 
411 Ahead Right 0 NIA NIA A 45 874 1902 972 89.9% 

··---·- -"---·--·--·-·- ··------ ~ 

511 u NIA NIA '" '"' '"' 0.0% 
--·-----··----->---------·--

611 . ·. u NIA NIA 716 '"' '"' 0.0% 
------· ------- -··--·- --------· 

711 u NfA NIA 17 '"' '"' 0.0% 
--

811 u NfA NfA 794 '"' '"' 0.0% 

Ped Link: P1 
Unnamed Ped NfA F 7 0 0 0.0% Link 

_ .... ·-···-·-r ----· 
_,, _____ 

---- --------· ----. Unnamed Ped 
p_ed Uhk; P2 

Link 
NIA F 7 0 0 0.0% 

Ped Link: P3 
Unnamed Ped 

NIA F 7 0 0 0.0% Link 
. . 

Unnamed Ped 
f:'edUnk P4 Link NIA F 7 0 0 0.0% 



NA2, Nairn - Lochlov Road I A96 4-arm signalised unction 2019 
Rand+ Storage Area 

. 
Mean 

Leav1ng Turners In 
Turners When Turners In U11lfonn overs at Uniform Total Av. Delay Max. Back of Ra11d+ Ma, 

Item Arriving {pcu) 
(pcu) Gaps{pcu) 

Unopposed lnt.erg~en Delay 
Delay Delay 

Delay PerPCU Untfonn Oversat 
Queue 

. (pcu) {pcu) (pouHr) 
(pcuHr) (pcuHr) 

{pcuHr) (s/pcu) Qu6ue'(pcu) Queue (pou) 
(pcu) 

Network 203 0 30 10.S 8.2 0,7 19.5 

A9S/t'ochlo'\I · : 
RosdJView . - 203 0 30 10.s 8,2 0.7 19.5 - - - -
R0ad . . 

1/1+112 170 170 127 0 0 1.9 2.3 0,0 4.2 89.1 3.5 2.3 5,8 

2i/+21.2 : .... 755 755 66 0 30 3.7 1.7 0.6 6.1 20.0 14.8 1.7 16.6 

311 16 16 0 0 0 0.2 0.1 0,0 0,2 48.7 0.4 0.1 0.4 
---

411 ...... 874 874 10 0 0 4.8 4.1 0.0 9,0 36.9 19.7 4.1 23.8 

511 288 288 - 0.0 o.o 0,0 0.0 0.0 0,0 0,0 
--- ----· --· 

611 .. · .. · ·:. 716 716 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

711 17 17 0,0 0,0 0.0 0,0 0,0 0,0 0,0 
--- ---

ah····. :_.'· .. 794 794 - 0,0 0,0 0,0 0.0 0,0 0,0 0,0 
-

Ped Link: P1 0 0 

Ped Liilk: P_2 · · .. 0 0 - - - - - -
Ped Link: P3 0 0 -
PfiQ LJnk;·P4 0 0 - - -

C1 PRC for Signalled Lanes(%): 0.1 Total Delay for Sign ailed Lanes (pcuHr)· 19.47 Cycle Time (s)· 00 
PRC over All Lanes(%) 0.1 Total DelayOVer All Lanes(pcuHr) 19.47 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Scenario 3: 'AM Peak TOT AL 2019' (FG3: 'AM Peak TOTAL', Plan 1: 'Network Control Plan 1 ') 
Stage Sequence Diagram 
1 Mn:7 2 Mno 3 Mn:7 4 Mn:7 

(~ 

~°-' 

Stane Timinns 

Stage 1 2 3 4 

Duration 35 0 18 7 

Change Point 0 52 52 75 

Signal Timings Diagram 

A 
B 

E 
F 

0~~~~~~~~~~~~52;--~~~~ ..... ~~------, 
17: 35 5: 18 , 8:7 

• // 
' ,; 

f ~ I/'\ --,, _______ 

\ 

\); ___ J( 

!~--\ -----!\ '·,-:.1,I __ _ 

'• 

0 10 2J 3) ,4() 70 00 

lirre in q.de (sec) 

A 
B 
c 
D 
E 
F 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Network Layout Diagram 



' 

······~·~. 

--~~---/c, 
b ----~\ 

O c 

I 

IU 



NA2, Nairn • Lochfoy Road I A96 4·arm signalised Junction 2019 

Network Results 
L,,o 

. . 
Lane Controller Position In 

. 
A=w N,m Total Green AffiJw Demand sat Flow Capacity Deg Sat 

Item Descliptlon Type Stream Flllered Route Fi.Ill Phase Phase Greens (•l Green (s) Flow (pcu) (Jicu/Hr) (pcu) .. (%) 
-

Network NIA - - - 95,0% 

:::!~!!oy ':_ . NIA . . . . . . . . 95.0% 
Road .. -~·----.... -

Lochloy Road 
1/1+1/2 Left Ahead U•O NIA NIA B 1 18 362 1717:1702 381 95.0% 

Right 

21 .. 1':i:212:- ........ A96 (E) Right 
U•O NIA NIA 0 c 1 35 0 660 1914:1665 760 87.9% 

Left Ahead ;: ': -· 
View Road 

311 Ahead Righi 0 NIA NIA E 1 18 18 1652 349 5.2% 
Left -

. j,/\... > A96 (WJ Left 0 NIA NIA A 
Ahead Right 

1 35 - 710 1903 761 93.3% 

·-- -
511 u NIA NIA 190 '"' lol 0.0% 

6(1, ?<>·· u NIA NIA 615 '"' !of 0,0% 
-~·--

711 u NIA NIA 17 lof !of 0,0% 

8/1 ' i'./ .. • u NIA NIA 936 '"' !of 0.0% 
----- --.. 

Ped Link: P1 
Unnamed Ped NIA F 

Link 
1 7 0 0 0.0% 

-- -------
.· Unnamed Ped 

Ped Link: P2 •· Unk 
. NIA F 1 7 - 0 0 0,0% 

Ped Link: P3 
Unnamed Ped NIA F 

Unk 
1 7 0 0 0.0% 

. 
Unnamed Ped Ped Link: P4 Link NIA F 1 7 0 0 0.0% 



NA2 Nairn - Lochloy Road I A96 4-arm signal!sed junction 2019 

Turners When Turners In Uniform 
Rand+ Storage Area 

Total Av. Dalay Max. Back of Rand+ Mean 
Leaving Turners In Oversat Uniform Max Item Arriving (pcu) {pou) Gaps (pcu} Unoppo$ed lntergreen Delay 

Delay Delay 
Delay PerPCU Unlfonn oversat 

Queue (pcu) {pcuJ (pcuHr) (pcuHr) (slpcu) Queue (pcu) Queue(pou) (pouHr) (pcuHr) - - (pcu) 

Network . 348 0 5 13.3 15.0 0.3 28.6 . . 
A96/LO.chloy. 
Road,1\/lew . . 348 0 5 13,3 15,0 0.3 28,6 . . . . 
Road --

. 
1/1+1/2 362 362 299 0 0 3.5 5.9 0.1 9.4 93.8 8.4 5.9 14.3 

211+212 668 668 36 0 5 4.6 3.4 0.2 8.2 44.3 15,3 3.4 18.7 

3/1 18 18 3 0 0 0.1 0.0 0.0 0.2 33.8 0.4 0.0 0.4 
- ---·---~ 

411 . > .· - 710 710 10 0 0 5.1 5.7 0.0 10.8 54.8 17.0 5.7 22.6 

511 190 190 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
- -- -------

6/f 615 615 . 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0 

711 17 17 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ---- ____ ,, __ -----
8(1 <· ·-. . 936 936 . 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0 

Ped Unk: P1 0 0 . . 

Ped Unk:.P2 0 0 . . . . . . 
Ped Unk: P3 0 0 . 

----
Ped Link'; P4 - 0 0 . . . . 

C1 PRC far Signalled Lanes(%)· ~-' Total Delay for Signalled Lanes (pcuHr)" 28.64 Cycle Time (s): 00 
PRC over All Lanes{%): ~-' Total Delay Over All Lanes(pcuHr) 28.64 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Scenario 4: 'PM Peak TOTAL 2019' (FG4: 'PM Peak TOTAL', Plan 1: 'Network Control Plan 1') 
Stage Sequence Diagram 
1 Mn: 2 Mn:O 3 Mn:7 4 Mrr7 

(~ 

Stage Timings 

... Stage 1 2 3 

Duration 44 a 9 

Change Point a 61 61 

Signal Timings Diagram 

A 
B 

E 
F 

0 

0 

4 

7 

75 

10 20 

17:44 

10 20 3) 40 

11rre in q,,de (se::::) 

75 
8:7 

70 

A 
B 
c 
D 
E 
F 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Network Layout Diagram 



d I A96 4-arm si NA2, Nairn • Lochloy Roa .. d . nalised unction 2019 

Rai'\AeNF<>d Pffi'uxtt:'11 
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£_ Td;I TraficCel;;vfuRd QOsR'rl illA\e Rue[)j<>,1 

w 

-

I. 
i" ~I 

"' I I ,.. 
' ' 
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NA2, Nairn~ Lochloy Road I A96 4-arm signalised junction 2019 

Network Results 

'""' 
Lane Lant\. . Conlrollet Posfl!on In 

Full Phasa 
Aoow N,m Total Green Aoow Oamand Sat Flow Capacity Deg Sat 

. Description Type Stream Fiitered Roule Phase Greens (•) Green (s) Flow (pcU) (pou/Hr) (pcu} (%) 

Network NIA - - 94.6% 

,ti.96/.Lo'chloY 
94.6% RoadMew - - NIA - - -

R0ad; ··• "--·-· 
Loch!oy Road 

111+1/2 left Ahead u,o NIA NIA B 1 9 195 1724:1702 221 88.1% 
Right _,, ___ 

-- ----- _ _, .. _ 
,2,1+212 

... A96 {E) Right u,o NIA NIA 0 c 1 " 0 767 1914:1665 929 82.5% Left Ahead 
--· 

View Road 
311 Ahead Right 0 NIA NIA E 1 9 16 1687 187 8.5% 

left 

~ 
. - - ---

A96 (W) Left 
0 NIA NIA A 1 " - 897 1897 948 94.6% · .. ·. Ahead Right 

511 u NIA NIA 323 lol lol 0.0% 
---·- -----·----... 

6/t .. · .. ·. u NIA NIA 722 lol lol 0.0% 

7/1 u NIA NIA 18 lof lof 0.0% 

8/1 . . ·. : :.· u NIA NIA - - 812 lof lof 0.0% 
---I----

Ped Link: P1 
Unnamed Ped - NIA F 1 7 0 0 0.0% Link 

•. - ··- _,,,, 

P.ild Unk:.P2 
Unnamed Ped - NIA - F 1 7 - 0 - 0 0.0% Link _ " ___ _ " _____ -·----- ___ ,, _ 

Ped link: P3 
Unnamed Ped 

NIA F 1 7 0 0 0.0% Unk 
·--···-- --

Pedllnk.P4' · Unnamed Ped NIA - F 1 7 0 0 0.0% Link 



NA2, Nairn - Loch1oy Road I A96 4-arm signalised junction 2019 
. .. . 

Rand+ Slo!'llge Area 
. 

Mean 
Leaving Turners In 

Turners When Tumer.;ln Uniform Oversat Unlform Total Av, Delay Mair. Back of Rand.+ Max ·. 
Item . Anivi!l9 (pcu) (pcu) Gaps (pi:u) Unopposed lnlergreen Delay .. 

D.elay Delay 
Delay PerPCU Uniform !)versat Qlleue . (pou) (pcu) (pcuHr) 

(pcuHr) (pcuHr) 
; (pc'uHr) ' (s/pcu) Queue (pcu) Queue· (pcu) 

(pcu) 

Network - 191 0 72 11,6 12.2 0.8 24.6 - -
i,9$/))u:;tiioy-: :, 

. 

RoadMew - - 191 0 72 11,6 12.2 0,8 24.6 - - - -
Ro.a'd ·:. 

- -
1/1+112 195 195 145 0 0 2.1 3.0 0.0 5.1 94.9 4.1 3,0 7.1 

211+~1? .... · 767 767 36 0 72 4.0 2.3 0.6 7.1 33.1 15.7 2.3 17.9 

3/1 16 16 0 0 0 0,2 0,0 0.0 0.2 46.5 0,4 0,0 0,4 
···--

411 ·:·· ·' .. : 697 697 10 0 0 5.3 6.9 0.0 12.2 49.1 21.2 6,9 28.1 

5/1 323 323 - 0,0 0.0 0.0 0,0 0,0 0,0 0,0 
-

i'.l/1 .'"· · .. ··-::::· .. 722 722 - 0,0 0.0 0.0 0.0 0,0 0.0 0.0 

711 18 18 0.0 0.0 0,0 0,0 0.0 0,0 0.0 
-

811 ·:·:.'.·· 612 812 - 0.0 0.0 0,0 0,0 0,0 0,0 0.0 

Ped link: P1 0 0 -
Ped Unk: Pi'. · 0 0 - - - -
Ped link: P3 0 0 - -

·-
F'edl-fnk:.P4 0 0 - - -

c, PRC for Signalled Lanes(%)' ~., Toi.ii Delay for Signalled lanes (pcuHr)· 24.62 Cycle Time (s) 00 
PRC Oller All Lanes(%): ~., Total Delay Over All Lanes(pcuHr) 24.62 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

User and Project Details 

Project: 
--

Title: 

Location: 

File name: 
A96-Lochloy Road-View Road (sensitivity) - TS Update - Standard Error of the 
Mean.Jsg3x 

-
Author: 

Company: 
--

Address: 

Notes: Results based on a 12 second pedestrian intergreen 

Network Layout Diagram 

\ /. 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Phase Diagram 

B 

Phase Input Data 
.. 

Phase Name Phase Type Assoc. Phase Street Min Cont Min 

A Traffic 7 7 

B Traffic 7 7 

c Ind. Arrow D 4 4 

D Traffic 7 7 

E Traffic 7 7 

F Pedestrian 7 7 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Phase lntergreens Matrix 

Terminating 
Phase 

F 

Phases in Stage 

F 

Stage No. Phases in Stage 

1 AD 

2 D 

3 BE 
"" 

4 F 

Stage Diagram 
_!] IMn>-=7 21 !Mn:=O 

(~? ,)>;; /@ ,, ,,,. 
~ >---®-----, 

@I ~ g @I ~ " )cc<':, 
\g~ 

Phase Delays 

31 IMn><:=7 

~~· 

'.;z ~ 
Term. Stage I Start Stage I Phase I Type I Value I Cont value 

There are no Phase Delays defined 

Prohibited Stage Change 

To Stage 

41 !Mn>-=7 

'? 4-I:!:}---+ 

@I ~ 



NA2, Nairn· Lochloy Road I A96 4-arm signalised junction 2019 
GI W L I D t ve- ay ane nput aa 
Junction: .A96/Loch!oy Roa,cJNiew Road . . 

· .. MaX Flow Min Flow Non-Blocking Max Tums 
Lane Movement 

when . when Opposing Opp.-Lane Opp, Right Tum Storage RTF 
Right Tum in lntergreen 

Giving Way Giving Way Lane Coe ff. Mvrnnts. Storage (PCU) (PCU) 
Move up (s) 

(PCU) 
(PCU/Hr) (PCU/Hr) . 

112 
8/1 (Right) 1439 0 311 1.09 To 5/1 (Ahead) 2.00 - 0.50 2 2.00 

(Lochloy Road) 
. - -·-.. ·-· 

212 
5/1 (Right) 1439 0 411 1.09 To 6/1 (Ahead) 3,00 - 0.50 3 2,00 

(A96(E)) 

311 
6/1 (Right) 1439 0 111 1.09 To 7/1 (Ahead) 2.00 2.00 0.50 2 2.00 

0,{!ewRoad) __ , ___ , ...... ,_, __ ----·-
411 7/1 (Right) 1439 0 211 1.09 To 8/1 (Ahead) 2.00 2.00 0.50 2 2.00 

(A96 (WI) 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Lane Input Data 

Junction: A96/Lochloy RoadNiew Road . 

Physical Sat 
Def User 

Lane Start End Saturation 
Lane Type Phases Disp. Disp. 

Length Flow Flow 
(PCU) Type 

(PCU/Hr) 

111 
(Lochloy u B 2 3 3.6 Geom -

Road) 

112 
(Lochloy 0 B 2 3 2.0 Geom -

Road) 

211 
(A96 (E)) u D 2 3 6.0 Geom -

2/2 0 DC 2 3 2.0 Geom (A96 (El) -

311 0 E 2 3 4.0 Geom 
(View Road) 

-

411 0 A 2 3 10.4 Geom (A96 (l,!V)) -

511 u 2 3 60.0 Inf -
6/1 u 2 3 60.0 Inf -
711 u 2 3 60.0 Inf -
8/1 u 2 3 60.0 Inf -

Traffic Flow Groups 

Flow Group Start Time End Time Duration Formula 

1: 'AM Peak BASE' 08:10 09:10 01:00 

2: 'PM Peak BASE' 16:40 17:40 01:00 

3: 'AM Peak TOTAL' 08:10 09:10 01:00 
---· 

4: 'PM Peak TOTAL' 16:40 17:40 01:00 

Lane Turning Nearside 
Width Gradient 

Lane 
Turns Radius 

(m) (m) 

Arm 6 
12.20 

Left 
3.00 0.00 y 

Arm 7 
Inf 

Ahead 

Arm 8 3.00 0.00 y 
Right 12.00 

-
Arm 7 

10.50 Left 
3.00 0.00 y 

Arm 8 
Ahead 

Inf 

3.00 0.00 y Arm 5 
10.00 Right 

Arm 5 
Inf Ahead 

2.90 0.00 y Arm6 
14.00 Right 

Arm 8 
8.00 Left 

Arm 5 
12.00 

Left 
--

3.40 0.00 y Arm6 
Inf 

Ahead 

Arm 7 
15.00 Right 

- - - - -

- - - - -
----· 

- - - - -
- - - - -



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Scenario 1: 'AM Peak Base 2019' (FG1: 'AM Peak BASE', Plan 1: 'Network Control Plan 1') 
Traffic Flows, Desired 
Desired Flow · 

Destination 

A B c D Tot. .· 

A 0 53 3 270 326 
. 

B 37 0 3 624 664 
Origin 

. ·. 

·. c . 
2 3 0 13 18 

D 133 553 10 0 696 . 

Tot. 172 609 16 907 1704 

Traffic Lane Flows 
. 

Scenario 1: Lane 
. 

. . AM Peak Base 2019 
. 

Junction: A96/Lochloy RoadNiew Road 

1/1 326(1n) 
(with short) 56(0ut) 

1/2 270 
(short) 

2/1 664(1n) 
(with short) 627(0ut) 

-
212 37 

(short) 

3/1 18 

4/1 696 

5/1 172 

6/1 609 
-·--

7/1 16 
-

8/1 907 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Lane Saturation Flows 
. 

Junction: A96/Lochloy RoadNlew Road 

. Lane 
Nearside Allowed 

Turning 
Lane Width Gradient Radius 

(m) 
Lane Turns 

(m) 

1 /1 Arm 6 Left 12.20 

(Lochloy Road) 3.00 0.00 y 
Arm 7 Ahead Inf 

1/2 
3.00 0.00 y Arm 8 Right 12.00 

(Lochloy Road) 
-·- ---

2/1 Arm 7 Left 10.50 

(A96 (E)) 
3.00 0.00 y 

Arm 8 Ahead Inf 

2/2 
3.00 0.00 y Arm 5 Right 10.00 (A96 (E)) 

Arm 5 Ahead Inf 

3/1 
2.90 0.00 y Arm 6 Right 14.00 (View Road) 

Arm 8 Left 8.00 
~--f-· 

Arm 5 Left 12.00 

4/1 
3.40 0.00 y Arm 6 Ahead Inf 

(A96 0/V)) 
Arm 7 Right 15.00 

-
5/1 Infinite Saturation Flow 

6/1 Infinite Saturation Flow 

7/1 Infinite Saturation Flow 

8/1 Infinite Saturation Flow 

. 

Turning Sat Flow Flared Sat Flow 
Prop. (PCU/Hr) (PCU/Hr) 

. 

94.6% 
1715 1715 

5.4 % 

100.0 % 1702 1702 

- -----
0.5 °/o 

1914 1914 
99.5 % 

100.0 % 1665 1665 

11.1 % 

16.7% 1652 1652 

72.2% 

19.1 % 

79.5% 1907 1907 

1.4 o/o 

Inf Inf 

Inf Inf 

Inf Inf 

Inf Inf 

Scenario 2: 'PM Peak Base 2019' (FG2: 'PM Peak BASE', Plan 1: 'Network Control Plan 1') 

Traffic Flows, Desired 
Desired Flow · 

Destination 

A B c D Tot. 

A 0 39 4 127 170 

B 96 0 3 656 755 
Origin 

c 5 0 0 11 16 

D 187 677 10 0 874 

Tot 288 716 17 794 1815 



NA2, Nairn - Lochloy Road I A96 4-arrn signalised junction 2019 

Traffic Lane Flows 

Lane 
Scenario 2: 

PM Peak Base 2019 . 

Junction: A96/LochloyRoadNiew Road 

1/1 170(1n) 
(with short) 43(0ut) 

~._,,_,,~~-

1/2 
127 

(short) 
·-

2/1 755(1n) 
(with short) 659(0ut) 

2/2 
96 

(short) 

3/1 16 

4/1 874 

5/1 288 

6/1 716 

7/1 17 

8/1 794 

Lane Saturation Flows 

Junction: A96/Lochloy RoadNiew Road 
. 

Lane Turning 
Nearside Allowed 

Lane · Width Gradient Lane Turns Radius 
.. ··· (m) . (m) 

1/1 Arm 6 Left 12.20 
3.00 0.00 y 

(Lochloy Road) Arm 7 Ahead Inf 

1/2 3.00 0.00 y Arm 8 Right 12.00 
(Lochloy Road) 

2/1 Arm 7 Left 10.50 
3.00 0.00 y 

(A96 (E)) Arm 8 Ahead Inf 

2/2 3.00 0.00 y Arm 5 Right 10.00 
(A96 (E)) 

Arm 5Ahead Inf 

3/1 2.90 0.00 y Arm 6 Right 14.00 
(View Road) 

Arm 8 Left 8.00 

Arm 5 Left 12.00 

4/1 3.40 0.00 y Arm 6 Ahead Inf 
(A96 (\N)) 

Arm 7 Right 15.00 

5/1 Infinite Saturation Flow 

6/1 Infinite Saturation Flow 

7/1 Infinite Saturation Flow 

8/1 Infinite Saturation Flow 

Turning Sat Flow Flared Sat Flow 
Prop. (PCU/Hr) (PCU/Hr) 

. 

90.7 % 
1723 1723 

9.3% 

100.0 % 1702 1702 

0.5 °/o 
1914 1914 

99.5% 

100.0 % 1665 1665 

31.3 % 

0.0 % 1687 1687 

68.8 % 

21.4 % 

77.5 % 1902 1902 

1.1 % 
·-

Inf Inf 

Inf Inf 

Inf Inf 

Inf Inf 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Scenario 3: 'AM Peak TOTAL 2019' (FG3: 'AM Peak TOTAL', Plan 1: 'Network Control Plan 1') 
Traffic Flows, Desired 
Desired Flow · 

Destination 
-c 

A B c D Tot. 

A 0 59 4 299 362 

B 41 0 3 624 668 
Origin 

c 2 3 0 13 18 
--

D 147 553 10 0 710 

Tot. 190 615 17 936 1758 

Traffic Lane Flows 

Scenario 3: 
Lane AM Peak TOTAL 

2019 . 

Junction: A96/Lochloy RoadNiew Road 

1/1 362(1n) 
(with short) 63(0ut) 

1/2 
299 (short) 

2/1 668(1n) 
(with short) 627(0ut) 

212 41 
(short) 

~. 

3/1 18 

4/1 710 

5/1 190 

6/1 615 

711 17 

8/1 936 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Lane Saturation Flows 

Junction: A96/Lochloy RoadNiew Road . . 

. 
Lane Turning ···. 

Lane Width Gradient Nearside Allowed Radius Turning Sat Flow Flared Sat Flow 

(m) Lane Turns (m) Prop. (PCl!/Hr) . (PCU/Hr) 
. . · . · .. 

1/1 Arm 6 Left 12.20 93.7 % 

(Lochloy Road) 3.00 0.00 y 1717 1717 
Arm 7 Ahead Inf 6.3% 

1/2 
3.00 0.00 y Arm 8 Right 12.00 100.0% 1702 1702 

(Lachley Road) 

2/1 Arm 7 Left 10.50 0.5 °/o 

(A96 (E)) 
3.00 0.00 y 1914 1914 

Arm 8 Ahead Inf 99.5% 

2/2 
3.00 0.00 y Arm 5 Right 10.00 100.0 % 1665 1665 

(A96 (E)) 

Arm 5 Ahead Inf 11.1 % 

3/1 2.90 0.00 y Arm 6 Right 14.00 16.7 % 1652 1652 
(View Road) 

Arm 8 Left 8.00 72.2 % 

Arm 5 Left 12.00 20.7 % 

4/1 3.40 0.00 y 
(A96 0fl/)) 

Arm 6 Ahead Inf 77.9% 1903 1903 

Arm 7 Right 15.00 1.4 % 

5/1 Infinite Saturation Flow Inf Inf 

6/1 Infinite Saturation Flow Inf Inf 

7/1 Infinite Saturation Flow Inf Inf 

8/1 Infinite Saturation Flow ' Inf Inf 

Scenario 4: 'PM Peak TOTAL 2019' (FG4: 'PM Peak TOTAL', Plan 1: 'Network Control Plan 1 ') 

Traffic Flows, Desired 
Desired Flow · 

Destination 

A B c D Tot. 

A 0 45 5 145 195 

B'_, 108 0 3 656 767 
Origin 

c 5 0 0 11 16 

D 210 677 10 0 897 

Tot. 323 722 18 812 1875 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Traffic Lane Flows 

Scenario 4: 
Lane PM Peak TOTAL 

I 2019 

Junction: A96/Lochloy RoadNiew Road 

1/1 195(ln) 
(with short) 50(0ut) 

1/2 
145 (short) 

2/1 767(ln) 
(with short) 659(0ut) 

212 
108 (short) 

~. 

3/1 16 
~. --·-········· 

4/1 897 
--

5/1 323 

6/1 722 

7/1 18 

8/1 812 

Lane Saturation Flows 

Junction: A96/Lochloy RoadNiew Road 
-

Lane 
Nearside Allowed 

Turning 
Lane Width Gradient Radius 

(m) Lane Turns 
(m) 

1/1 Arm 6 Left 12.20 

(Lochloy Road) 3.00 0.00 y 
Arm 7 Ahead Inf 

1/2 
3.00 0.00 y Arm 8 Right 12.00 (Lochloy Road) 

-

2/1 Arm 7 Left 10.50 

(A96 (E)) 3.00 0.00 y 
Arm 8 Ahead Inf 

212 
3.00 0.00 y Arm 5 Right 10.00 (A96 (E)) 

Arm 5Ahead Inf 
3/1 

""" 

(View Road) 2.90 0.00 y Arm 6 Right 14.00 
-

Arm 8 Left 8.00 
--

Arm 5 Left 12.00 
4/1 '---· 

(A96 c,N)) 3.40 0.00 y Arm 6 Ahead Inf 

Arm 7 Right 15.00 

5/1 Infinite Saturation Flow 
-

6/1 Infinite Saturation Flow 

7/1 Infinite Saturation Flow 
-

8/1 Infinite Saturation Flow 

Turning Sat Flow Flared Sat Flow 
Prop. (PCU/Hr) (PCU/Hr) 

90.0% 
1724 1724 

10.0% 

100.0 % 1702 1702 

0.5 °/o 
1914 1914 

99.5% 

100.0 % 1665 1665 
-

31.3% 
---

0.0 °/o 1687 1687 

68.8 % 

23.4 % 

75.5% 1897 1897 

1.1 % 

Inf Inf 

Inf Inf 

Inf Inf 

Inf Inf 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Scenario 1: 'AM Peak Base 2019' (FG1: 'AM Peak BASE', Plan 1: 'Network Control Plan 1') 
Stage Sequence Diagram 
1 Mn:7 2 MrcO 3 Mn:7 4 Mn: 

(~ 

~g, ~ ...• (~ 
i_g \l{ 

Stage Timings 
. 

Stage 1 2 3 4. 
• 

Duration 39 0 19 7 

Change Point 0 51 51 75 

Signal Timings Diagram 

A 
B 

E 
F 

0 10 20 40 70 

0 51 75 
~~-~~~~~~~~~~ 

12:39 5: 19 • 8: 7 

------> ·~ 
i. \"'l••••t I /; \ '.!II . I 

/,/ \/ \! 

f ::~//41···· ---·--·-----·-·--·---·-().\ •• --.---.--.--.16\ 
&</' \ ·-,\-

0 10 20 40 70 

lirre in q,de (sa:;) 

A 
B 
c 
D 
E 
F 



NA2, Nairn M Lochloy Road I A96 4Marm signalised junction 2019 
Network Layout Diagram 
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NA2, Nairn· Lochloy Road I A96 4~arm signalised junction 2019 

Network Results 

Item Lane Lane Controller Position In 
Full Phase 

Am,w N"m Total Green Arrow Demand Sal FloW Capacity Deg Sat 
Description Typ, Stream Flliered Route Phase Greens (•) Green (s) Flow(pcu) (pcu/Hr) (pou) (%) 

Network - NIA 82.1% 

As61L·ciohi~Y 

.~::::Mew-' 
- - NIA - - - 82.1% 

Lochloy Road 
1/1+1/2 Left Ahead uw NIA NIA B 1 19 326 1715:1702 400 81.6% 

Right 
.. - --.. --

211+212 .•· 
A96 (E) Righi u,o NIA NIA 0 c 1 39 0 664 1914:1665 844 78.7% Left Ahead 

·- -----· 
View Road 

311 Ahead Right 0 NIA NIA E 1 19 18 1652 367 4.9% 
left 

. . ··· . .•. 

~,.1 . 
A96 (W) Left 

0 NIA NIA A 1 39 - 696 1907 '" 82.1% .. Ahead Right 
-·---- --

511 u NIA NIA 172 '"' lal 0.0% 
~ - ------ --·--- --·--

Gi.1 u NIA NIA - 609 1,1 '"' 0.0% 
~--·---- -

711 u NIA NIA 16 '"' '"' 0.0% 

811 . u NIA NIA - 907 lal '"' 0.0% 

Ped Link: P1 
Unnamed Ped NIA F 1 7 0 0 0.0% Link 

---·- ---
Ped Link: P2 .. ·:. 

Unnamed Ped - NIA F 1 7 - 0 0 0.0% Link 
-----~-

Ped Link: P3 
Unnamed Ped 

NIA F 1 7 0 0 0.0% Link 

Ped (Ink: p',f~ 

- -------' . --~·· 
Unnamed Ped - NIA - F 1 7 - 0 0 0.0% Link 



NA2, Nairn - Lochloy Road I A96 4-arm sianalised ·unction 2019 

Turners In· Turners When Turners In Uniform 
Rand+ " Storage Area 

Total Av. Delay Max. Back of Rand+ Mean 

Item Arriving (pcu) 
Leaving !Jnopposed lntergreen Dela}' 

Oi,ersat Uniform 
Delay PerPCU Uniform oversat 

Max 
(pc\!) Gaps (pcu) 

(pC.uJ (pcu) (pcuHr) Delay . Delay (pcuHr) {s/pcu) Queile (pell) Queue {pou) 
Qlleue' 

. {pcuHr) (pcuHr) (pcu) 

Network - 320 0 0 11.3 6,2 0.2 17.7 -
A96/LQChlOY 
Ro'adMew ... - 320 0 0 11.3 6.2 0,2 17.7 - - -
R0ad 

.. 
1/1+1/2 326 326 270 0 0 3,0 2.1 0.1 5.1 56.6 7.3 2.1 9.4 

2/1+212', ·: .· 664 664 37 0 0 3.9 1.6 0.1 5.9 31.9 13.9 1.8 15.7 

3/1 16 16 3 0 0 0,1 0,0 0.0 0.2 32.8 0,3 0.0 0.4 
- --

~If .· . 696 696 10 0 0 4.2 2.2 0.0 6.5 33.6 15.1 2.2 17.3 

5/1 172 172 - 0,0 0,0 0,0 0,0 0,0 0.0 0.0 
--·- ,,_ 

l:ltl .· ·• 609 609 - 0.0 0.0 - o.o 0.0 0.0 0.0 0.0 

711 16 '6 - 0,0 0.0 0,0 0,0 0.0 0,0 0,0 
-- - --,,_ 

6W 907 907 - - 0,0 0.0 0,0 0,0 0.0 0,0 0,0 
---·-

Ped Unk: P1 0 0 -
Pi:~ Lfnk: F_2 0 0 - - - - -
Ped Link: P3 0 0 

pe~.LJnk:·,P4 -\ 0 0 - - - -
C1 PRC for Slgoalled Lanes(%): 9.6 Total Delay for Signalled Lanes (pcuHr): 17.66 Cycle Time (s) 00 

PRC Over All Lanes(%)' a.6 Total Delay Over All Lanes(pcuHr): 17.66 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Scenario 2: 'PM Peak Base 2019' (FG2: 'PM Peak BASE', Plan 1: 'Network Control Plan 1') 
Stage Sequence Dia ram 
1 Mn:7 2 Mn:O 3 Mn:7 4 Mn:7 

Stage Timings 

Stage 1 2 3 

Duration 49 0 9 
~ 

Change Point 0 61 61 

Si nal Timings Diagram 

E 
F 

0 

0 

~ .... ,~ ~; \~r{ 

4 

7 

75 

10 40 

12:49 

10 40 

Tirre in q,de (S::C) 

70 00 

8:7 

70 00 

A 
B 
c 
D 
E 
F 



NA2, Nairn - Loch!oy Road I A96 4-arm signalised junction 2019 
Network Layout Diagram 
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NA2, Nairn - Lochloy Road I A96 4-ami signalised junction 2019 

Network Results . 
Lane Lan• Controller Position In Am>w N,m Total Green Aoow De1nand Sat Flow Capacity Peg· sat 

Item Oescriptiorl Type Stream Filtered Route 
Full Phue Ptia;se Greens (•) GR!en (s) Flow(pcu} (pcu/Hr) (pcu} ·. (%) 

Networa NIA . . . 82.7% 

A~6/L.ochlo.Y ·.: 
Ro.ad Mew . 
~Oad 

. NIA . . . . . . 82,7% 

Loch!oy Road 
1/1+112 Left Ahead u,o NIA NIA B 1 9 170 1723:1702 221 77,0% 

Righi ----·-.·. 
211+y2 · ... A96 (E) Right u,o NIA NIA D c 1 " 0 755 1914:1665 1052 71,8% 

Left Ahead 

View Road 
311 Ahead Right 0 NIA NIA E 1 9 16 1687 187 8,5% 

Left 
-

i,1.< .····. A96 ('NJ Left 0 NIA NIA A 1 " . 874 1902 1057 82.7% 
Ahead Righi 

--~- -~ ..• 
511 u NIA NIA 288 '"' lol 0.0% 

6i1 ·:-- .< ::: ... u NIA NIA 716 lol lol 0.0% 
---- _,,_,_ 

711 u NIA NIA 17 '"' lol 0.0% 

8./1 · .. : · .• u NIA NIA 794 '"' '"' 0.0% 
•.. 

Ped Link: P1 
Unnamed Ped NIA F 1 

Link 
7 0 . 0 0,0% 

. ·. · .. "·. Unnamed Ped NIA F 1 7 0 0 0.0% Peo:1Unk:P2 Link 
. . 

. . --·--..• 

Ped Link: P3 
Unnamed Ped NIA F 

Link 
1 7 0 0 0.0% 

. Unnamed Ped 0 f:'ed Ur)k:'P4. 
Unk 

NIA F 1 7 0 0,0% 
.. .· . 



NA2, Nairn - Lochlo" Road I A96 4-arm signalised junction 2019 

Turners When Turners In Uniform 
Rand+ Storage Area 

Total Av. Delay Max. Back of R11nd+ Mean 
Leaving Turners In oversat Uniform "" Item An1vlng (pcu) 
(pcu) Gaps (pcu) Unopposed lntergreen Delay 

Delay Del11y Delay PerPCU Uniform Overs at 
Queue 

. 
(pcu) (pcu) (pcm Hr} 

{pouHr) (pcuHr) 
(pcuHr) (sfpcu} Queue {pcu) Queue (pou) 

(pcu) 

Network - 232 0 1 9,0 5,2 0,6 14.8 -
A9-stL.ochlOY . 

232 0 1 9,0 5.2 0.6 14.8 RoadNiew . - - - - - -
Road 

1/1+1/2 170 170 127 0 0 1.8 1.6 0.0 3.4 72.2 3.4 1.6 5,0 

211+2/2 · .. ---:- 755 755 95 0 1 3.1 1.3 0.5 4.8 23.1 13.6 1.3 14.8 

3/1 16 16 0 0 0 0.2 0.0 0.0 0,2 46.5 0.4 0.0 0.4 
- -~-·-·-·-

4lf : _- 874 874 10 0 0 4.0 2.3 0.0 6.3 26.2 18.0 2.3 20,3 

5/1 2'8 288 0.0 0.0 0,0 0,0 0.0 0.0 0.0 

611···:.-_: . ·c ---
716 716 - 0.0 0.0 0,0 0.0 0.0 0.0 0.0 

711 17 17 0,0 o.o 0.0 0,0 0.0 o.o 0.0 

i"" -· . 
--- --

8/1 794 794 - 0,0 o.o 0.0 0,0 0,0 0,0 o.o 
Ped link: P1 0 0 -
Ped Uilk;' P2 0 0 - - - - - - -
Ped Link: P3 0 0 -
Pe'd-Uilk:.P4 :-

-···-·--
0 0 - - - - -

" PRC for Signalled Lanes(%): ,., Total Delay for Signalled Lanes (pcuHr): 14.81 Cycle Time (s)· 00 
PRC Over All Lan<cS (%) ,., Tola! Delay Over All Lanes(p<:uHr): 14.81 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Scenario 3: 'AM Peak TOTAL 2019' (FG3: 'AM Peak TOTAL', Plan 1: 'Network Control Plan 1') 
Stage Sequence Diagram 
1 Mn: 2 Mn:O 3 Mn:7 4 Mn: 

Stage Timings 

Stage 1 2 3 

Duration 38 0 20 

Change Point 0 50 50 

Signal Timings Diagram 

A 

E 
F 

0 

4 

7 

75 

10 40 

12:38 5:2) 

lirre in q,de (g,c) 

70 

A 
B 
c 
D 
E 
F 



NA2, Nairn - lochloy Road I A96 4-arm signalised junction 2019 
Network Layout Diagram 
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NA2, Nairn w Lochloy Road I A96 4warm signalised junction 2019 

Network Results 

Item 
Lane Lane Controller Pos!Uon In 

Full Phase A=w N"m Total Green A=w Demand Sat Flow capacitY Deg Sat 
Description Type! Stream FJllered Route Phase Greens (•l Green (s} Flow (pcu) (pou/Hr) (pcu) (%) 

Network - - NIA - - - 86.4% 
--.. -----··- -- -·--·------

A96/Lochloy 
RolidNlew - NIA - - - - - - - 86.4% 
Roliil 

loch[oy Road 
111+1/2 Len Ahead U•O NIA NIA B 1 20 362 1717:1702 419 86.4% 

Righi 
------ ----.. - - -·-- _,,_ 

211+212 
Ag6 (E) Right u,o NIA NIA 0 c 1 38 0 668 1914:1665 823 81.2% 

- Left Ahead 

View Road 
311 Ahead Right 0 NIA NIA E 1 20 " 1652 385 4.7% 

Left __ ,, _ __ ,_,, ___ 
1---- - -------· 

411 A96 (,N} Left 0 NIA NIA A Ahead Right 1 38 - 710 1903 825 86.1% 

-----·--
511 u NIA NIA 190 '"' '"' 0.0% 

·-----·-···-- ------
611 u NIA NIA - 615 '"' '"' 0.0% 

-------·· __ ,, ____ ,_ ----
711 u NIA NIA 17 '"' '"' 0.0% 

611 u NIA NIA - - 936 '"' '"' 0,0% 

Ped Link: P1 
Unnamed Ped - NIA F 1 7 0 0 0.0% Uok 

-----

Ped l..lhk::P2 
Unnamed Ped - NIA F 1 7 - 0 0 0.0% Link 

Ped Link: P3 
Unnamed Ped NIA F 1 7 0 - 0 0.0% Link 

--···---
-

Pedlfnk:' P4' Unnamed Ped NIA F 1 7 0 0 0.0% Link -



NA2, Nairn- Lochloy Road I A96 4-arm sianalised ·unction 2019 

Item Arriving (pcu} 

. · 
Network 

111+1/2 362 

4i1 -' ·.. 710 

511 190 

611 615 

7/1 17 

Leaving Tumers In 
(pcu} 'Gaps (pcu} 

353 

353 

362 299 

668 41 

18 3 

710 10 

190 

615 

17 

Turners When 
Unopposed 
(pcu) 

. 

0 

0 

0 

0 

0 

·---+----+----+---· 
8/1 936 936 

----~--+--+----+---
Ped Link: P1 o 

Ped Link: P3 O 

C1 PRC for Slgnal!ed Lanes (%t 
PRC over All Lanes(%) 

Tumers In 
lntergreen 
(pcu) 

4.1 
4.1 

0 

0 

0 

Uniform Rand+ Storage Area 
oversat Uniform 

Delay Deh1y Delay (pc!,IHr) (J)CUHr) {pcuHr) 

12.1 8.0 0.3 

12.1 8.0 0.3 

3.3 2.9 0.1 

4.1 2.1 0.2 

0.1 0.0 0.0 
-~ ----
4.5 2.9 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

Total Delay for Signalled Lanes (pcuHf): 
Total Delay Over All lanes(pcuHf): 

20.33 
20.33 

Total Av. Delay Max. Back of Rand+ 
. Mea!l 

"" Delay PerPCU Uniform oversilt Queue (pcuHr) (sfpcu) Queue {pcu) Quelle fpcu) (pcu) 

20,3 

20,3 

---~- ----- -----
6.2 62.0 8.2 2.9 11.1 

6.4 34.5 14.3 2.1 16.4 

0.2 31.7 0.3 0.0 0.4 

7,5 38.2 16.0 2.9 18.9 

0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 

0.0 0.0 o.o 0.0 0.0 
----·-

0.0 0.0 0.0 0.0 0,0 
'------·"-- -··---

Cycle Time {s} 90 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Scenario 4: 'PM Peak TOT AL 2019' (FG4: 'PM Peak TOTAL', Plan 1: 'Network Control Plan 1 ') 
Stage Sequence Diagram 
1 Mn: 2 Mn: 3 Mrt7 4 Mn: 

(~ 

Stage Timings 

Stage 1 2 3 

Duration 48 0 10 

Change Point 0 60 60 

Signal Timings Diagram 

A 
B 

E 
F 

0 

0 

10 

10 

./ ,_, 

4 

7 

75 

20 40 

12:48 

20 40 

Tlrre in Q,de (~) 

70 8'.) 

8:7 

70 8'.) 

A 
B 
c 
D 
E 
F 



NA2, Nairn~ lochloy Road I A96 4~ann signalised junction 2019 
Network Layout Diagram 
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NA2, Nairn w Lochloy Road I A96 4warm signalised Junction 2019 

Network Results 

'-"' um, Controller 
-

Demilnd SatFlow .· 
Item 

Position In Full Phase An•w N•m Total Green A=w Capacity" Deg sat 
Description Type Stream Fiitered Route Phase - Greens (•) Green (s} Flow(pcu) (Pou/Hr) (pau) (%) -----

Network NIA . . . 86.9% 

A~~~ochloy 
RoadMa'w . NIA . . . . . 86,9% 
Roi?- - - -~------

Lachlay Road 
111+1/2 Left Ahead u,o NIA NIA B 1 10 195 1724:1702 240 81,1% 

Right 
----·· ---- ----

. ·> • . ' A96 (E) Righi u,o NIA NIA D c 1 " 0 767 191'1:1665 1030 74.4% 211+2/2 :·.:·· Left Ahead - - ------ ····--- -·--------
View Road 

311 Ahead Right 0 NIA NIA E 1 10 16 1687 206 7.8% 
Left 

-
-----4/1 · ,' A96 (W) Left 

0 NIA NIA A 1 " . 897 1897 1033 86,9% ..... Ahead Right ---· 
511 u NIA NIA 323 lol '"' 0.0% 

- --
"11 -- u NIA NIA . 722 '"' '"' 0,0% 

- -
711 u NIA NIA 18 lol '"' 0.0% 

~IJ --- -- u NIA NIA . 812 '"' '"' 0.0% 
--

Ped Link: P1 
Unnamed Ped NIA F 1 7 0 0 0,0% 

Link 
-

" __ ,, ____ 
Ped Link: P2: 

Unnamed Ped . NIA . F 1 7 . 0 0 0.0% 
Link 

-
Pad Link: P3 

Unnamed Ped NIA . F 1 7 0 . 0 0.0% 
Liok 

--- Unnamed Pad 
Pa.<!_1,1~: P4.: •. ,'.' Liok 

. NIA . F 1 7 0 0 0.0% 
-



NA2 Nairn - lochloy Road I A96 4-arm signalised junction 2019 

Turnen1When Tumel'$[n Unlfonn Rand+ Storage Area Total Av. Delay Max. Baek of Rand+ Mean 

Item Arriving (pcu) 
Leaving Turners In 

Unopposed lntergreen Delay 
oversat Uniform .. 

Delay PerPCU Unlfonn Oversat "" (pcu) Gaps (peu) {pcu) _ (pcu) (pcuHr) 
Delay Oel1:1y 

(pouHr) {s/pcu) Queue {pouJ Queue{pou) Queue 
. . (pouHr) (pcuHr) (pou} 

Network . 249 0 14 9.9 6.6 0.8 17.3 . 
A~6/LoClhloy 
Road(View . . 249 0 14 9.9 6.6 0.6 17.3 . . . . 
Roa_d < -_-

• 
1/1+1/2 195 195 145 0 0 2.1 2.0 0.0 4.1 74.9 4.0 2.0 6.0 

211+212 .·.· 767 767 94 0 14 3.3 1.4 0.7 5.4 25.5 14.2 1.4 15.6 

311 16 16 0 0 0 0.2 0.0 0.0 0.2 44,6 0.4 0.0 0.4 
·----

4tf ':::.,_ . . ·.·.· 897 897 10 0 0 4.4 3.2 0.0 7.6 30.5 19,2 3.2 22.3 

5/1 323 323 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

·al-1"-: ·:-.- .·· 722 722 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

711 18 18 . . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6/1 . ··-:>·_ 612 612 . . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Ped Link: P1 0 0 . . . . 
Ped U11k: P2 0 0 . . . . . . . 
Ped Unk: P3 0 0 . 

... __ ,,,,,, __ -~ .... -------·-·-
Ped Uflk: P4 0 0 . . . . . . 

C1 PRC for Signalled Lanes (%): 3.6 Total Delay for Signalled Lanes (pcuHr)· 17.29 Cycle Time (s)· 00 
PRC Over All Lanes(%) " Total Delay Over All Lanes(pcuHr) 17.29 



Sent: 
To: 
Cc: 

Subject: 
Attachments: 

Follow Up Flag: 
Flag Status: 

Hi-

arup.com> 
08 March 2018 10:59 

RE: Planning Application 17/05667/FUL 
Issued to Transport Scotland 20180308.zip 

Follow up 
Completed 

springfield.co.uk; -

Apologies, I'm currently out of the office. I understand you've been trying to get hold ofme with regards 
obtaining the raw model files relating to our response which was issued yesterday (see below). Please find 
attached the requested files. This includes: 

• The LinSig model updated to include Transport Scotland's suggested coding amendments; and 
• The LinSig model with a pedestrian intergreen of 12 seconds. 

I trust this will allow you to complete your review and provide your comments to Highland Council. As 
you'll know, Springfield are looldng at a committee date to be finalised by the end of March. 

Should you have any queries, please let me !mow. 

1 



From: arup.com> 
Sent: 15 March 2018 16:42 
To: 
Cc: highland.gcsx.gov.uk; 

springfield.co.uk 
Subject: 

-
Many thanks for your email. 

In response to your query, the 'dedicated right-turn' facility you refer to (run under Stage 2) has not been 
enabled due to the low level of demand for right turners. Right turners would be able to make the movement 
within Stage 2 either within gaps in oncoming vehicles or in the intergreen and thus without recourse the 
calling of the dedicated right turn :mow. Having this stage being called every cycle would also impose a 
level of inefficiency on the operation of the junction. The level of demand making the right turn movement 
(i.e. in the Total scenario, this equates to 41 PCUs in the AM peak period and 108 PCUs in the PM peak 
period) was found to be sufficiently low and, in the interests of maximising the operational capacity of the 
junction, the dedicated right-tum under Stage 2 has not been enabled. However, the stage was still coded as 
part of the model to allow us to unde1iake various assessment scenarios as part of the overall TA process. 

I trust this answers your query. However, if you have any further queries, please don't hesitate to let me 
know. 

Re ards, 

From: @transport.gov.scot[mailto transport.gov.scot] 
Sent: 15 March 2018 15:45 

highland.gcsx.gov.uk; springfield.co.uk; 
springfield.co. uk; springfield .co.uk 

Subject: RE: Planning Application 17/05667 /FUL 

-
To assist with our review of the amended LinSig runs I output, it would be appreciated if you could 
clarify the stage sequence that you are seeking to replicate. The model output that you have 
provided indicates a stage sequence comprising 4 stages as per the specification however, the IA 
phase (i.e. Stage 2) would not appear to have been enabled in the 'Stages View'. As a 
consequence, the model is not running I allocating any time to Stage 2 as evident from the 'Signal 
Timings Diagram'. If enabled, the 'Stage Diagram' and 'Stage Sequence Diagrams' would indicate 
a minimum >= 4s rather than 'O'. 

Further clarification in relation to the above would be appreciated however, please do not hesitate 
to contact me should you wish to discuss. 

Regards 

1 



.. 
From: 
Sent: 08 March 2018 11:10 

highland.gov.uk'· 
springfield.co.uk'; 

Subject: RE: Planning Application 17/05667/FUL 

-
Thank you for the files. I will be out of the office on Friday and Monday however, will pick this up 
on my return. 

Regards 

-

2 



From: 
Sent: 
To: 
Cc: 

Subject: 
Attachments: 

Importance: 

Follow Up Flag: 
Flag Status: 

-
Many thanks for your email. 

arup.com> 
17 April 2018 14:41 

FW: Planning Application 17/05667/FUL 
Transport Scotland Response 17-04-2018, NA2 Transport Assessment, Nairn .... pdf 

High 

Follow up 
Completed 

We've taken into account your suggested coding revisions and re-run the LinSig model for both the Base 
and Total scenarios. The results from this latest round of testing shows that the junction operates within 
capacity in all scenarios. This mirrors the findings outlined in the original TA. Please see attached a short 
briefing paper which summarises this latest modelling assessment, along with the tabulated results and 
LinSig outputs. 

I trust this will now allow you to provide your fonnal response to Highland Council. Should you have any 
queries, please don't hesitate to let myself or Gordon know . 

• Further to the recent correspondence below, we have now had the opportunity to review the IA 
and pedestrian demand data provided by BEAR. Based on the aforementioned data, we would 
request that to you run your model with the following changes for both the base and base plus 
development scenarios. 

• A pedestrian intergreen of 17s; , 
• The IA phase (i.e. Stage 2) and pedestrian phase (i.e, Stage 4) called every second cycle. 

1 



Receipt of the above will conclude the requirements of Transport Scotland in relation to the 
assessment of the A96 I Lochloy Road traffic signal controlled junction. In the meantime, please 
do not hesitate to contact me should you have any queries. 

Regards 

arup.com'; highland.gcsx.gov .uk'; 
arup.com1

; 

Subject: RE: Planning Application 17/05667/FUL 

-By way of an update, I have now received the data and will start to review it tomorrow. 

Regards 

Thanks. In this case I think it would be sensible and to avoid further delays given there is still a review and response 
period for Springfield to commission the survey work via ARUP as previously discussed which I believe will gather 
the Data you're seeking? 

Kind regards 

-
Sent from my iPhone 

On 11 Apr 2018, at 12:43, 

I have been regularly chasing BEAR for this data however, it has still to be provided. 
I appreciate that you are keen to progress matters and I will keep chasing and 
advise you accordingly. 

Regards 

From: 
Sent: 11 April 2018 10:25 

2 



aru .com 
Subject: RE: Planning Application 17/05667/FUL 
Importance: High 

Morning-

Any further updates on receipt of the necessary Data, it's review and a response? 

Kind regards 

-

-
Transport Scotland is continuing to liaise with the Operating Company regarding 
receipt of this data however until received, it is difficult to provide a firm indication of 
timescales. Notwithstanding this, we are hopeful that the data will be provided for 
review early next week. 

We trust the above is of assistance and we will seek to provide you with a further 
update on progress once the data is received. 

Regards 

field.co.uk] 

aru .com 
Subject: Re: Planning Application 17/05667/FUL 

-
Thanks for this update, can you give Springfield as applicant and the local authority as Planning 
Authority an indication of likely timescale to obtain, review and respond? 

Many thanks. 

-
Sent from my iPhone 

On 3 Apr 2018, at 13:49, 
wrote: 

3 



-
Further to your email below and our subsequent telephone 
conversation, Transport Scotland has been advised that data relating 
to the frequency of the IA phase and pedestrian stage can be remotely 
accessed. As discussed, Transport Scotland has requested this data to 
allow a more informed decision on the A96 I Lochloy Road scenario 
testing to be taken. 

The receipt of the above data may negate the need to undertake the 
surveys set out in your email below however, it is recognised that you 
may wish to undertake your own data collection exercise which we 
would consider to be a matter for you and your client. 

As also discussed, Transport Scotland will not in a position to issue a 
formal response on this planning application until this data has been 
received and reviewed. 

I trust the above is a fair reflection of our recent telephone 
conversation however, please do not hesitate to contact me should you 
have any further queries. 

Regards 

From: 
Sent: 28 March 2018 15:23 

-
Further to our discussion yesterday relating to the above planning application 
in Nairn, I have received an instruction from my client to organise a new 
survey of the A96(T) I Lochloy Road junction focusing on the two areas of 
interest to Transport Scotland, namely 

• The frequency the right turn indicative aJTOW from the trunk 
road to Lochloy Road is called during the modelled morning 
and evening peak periods. 

• Similarly, pedestrian activity at the junction including again 
the frequency the pedestrian stage is called within the modelled 
periods. For instance is the pedesh·ian facility called every 
cycle or is it less frequent and also how long the facility runs 
for within a cycle? We would also intend to record the number 
of pedesh'ians crossing at the junction. 

It is intended that the survey will be undertaken as soon as practical after the 
schools return following the Easter holidays. The results of the survey would 
be collated in a summary document. 

4 



In order to expedite matters and as we are committed to undeiialdng this 
survey to provide the additional comfmi sought by Transpmi Scotland, I 
would be grateful if you would now submit your formal response on the 
application, along with any appropriate caveats relating to this additional 
survey which you consider appropriate. 

Can you confirm that you are happy with this suggestion and would now be 
willing to submit your fonnal response on the application. 

Many thanks 

-
I Transpmi Planning 

Arup 
cotstoun House South 

www.arup.com 

Connect with Arup on Linkedln 
Follow@ArupGroup 

s 



ARUP 
NA2, Nairn, Transp01i Assessment (Response to Transp01i Scotland) Subject 

Date 17 April 2018 Job No/Ref 254313-00 

Introduction 

Planning application no. 17 /05667 /FUL 

'NA2', Nairn, Transport Assessment 

The purpose of this note is to respond to the latest set of comments received from Transp01i 
Scotland (TS) on 17/04/18 with respect to the Transp01i Assessment (TA) which was submitted in 
support of the above planning application. 

The overall findings and content of the original TA remain correct and unchanged. 

Background 

In their emails of 15/03/18 and 19/03/18, TS requested clarification on the stage sequencing and 
timings being assessed as pati of the LinSig model for the A96(T)/Lochloy Road signalised 
junction. A number of sensitivity tests were subsequently undetiaken, with the results from this 
exercise presented in a briefing note which was issued to TS on 21/03/18 (file reference: Transport 
Scotland Response 21-03-2018, NA2 Transport Assessment, Nairn, pdf). 

The most recent set of comments received from TS on 17 /04/18 have requested that specific 
modelling parameters relating to staging should be incorporated into the LinSig model. Details of 
this are outlined below, with all model outputs being presented in Appendix A. 

LinSig Modelling Results 

The latest request from TS is as follows: 

" ....... we would request that to you run your model with the following changes for both the base 
and base plus development scenarios. 

• A pedestrian intergreen of 17 s; and 

• The IA phase (i.e. Stage 2) and pedestrian phase (i.e. Stage 4) called every second cycle". 
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ISSUE\TRAIISPORT SCOTlANO RESPONSE 17--04-2018, N/12 TRANSPORT ASSESSMENT, HAIRH !SSUE.OOCX 
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Subject NA2, Nairn, Transport Assessment (Response to Transpo1t Scotland) 

Date 17 April 2018 Job No/Ref 254313-00 

The revised staging is illustrated in Figure 1. 

Min: 7 

Figure 1: Stage sequencing and double cycle 

Table 1 summarises the junction capacity results as outlined in the original TA. Table 2 provides 
the same, but based upon the revised coding parameters in accordance with the latest TS request. 

Table 1: Lochloy Road I A96(T)-Peak Period Capacity Results (AM & PM)-Original TA 

• ·., ' Base ioi9 (AM) Base 2019 (PM) T{lt;r2019(AM) . •·· ····.•·•. 'I'otill2019(1'\\1)/ ·- . . .. .. 
Appr~achArlll ··. 

Deg Sat Mean Deg Sat Mean Deg Sat 
Mean 

Deg Sat 
Mean .. 

MaxQ MaxQ MaxQ MaxQ I ... •. 
\'··---

·_:· _.-"-_;. -_ 

Lochloy Road - 77.9% 9 70.9% 5 79.3% 10 75.2% 5 
left, ahead & 
right 

A96(T)(E) - 64.2% 12 60.9% 11 67.4% 13 63.0% 12 
right, left, ahead 

View Road- 4.7% 0 7.8% 0 4.3% 0 7.1% 0 
ahead, right, left 

A96(T)(W) - left, 67.0% 13 70.1% 15 71.4% 15 73.4% 16 
ahead, right 

Table 2: Lochloy Road I A96(T)-PeakPeriod Capacity Results (AM & PM) -TS Request 17/04/18 

·.· .• Base 2019 (AM) Base 201.9 (I'M) . · • •· · Total 20.19 (AM) Total 1.019 (PM) . . 

ApproachArm . 
Deg Sat 

Mean 
Deg Sat 

Mean 
Deg Sat 

Mean 
Deg Sat 

Mean 

.. · .... · . MaxQ MaxQ MaxQ MaxQ 

Lochloy Road - 76.2% 9.6 77.0% 5. l 80.9% 11.0 78.0% 6.1 
left, ahead & 
right 

A96(T)(E)- 67.0% 14.4 61.4% 15.4 68.8% 15.3 64.1% 15.7 
right, left, ahead 

View Road- 4.6% 0.4 8.5% 0.4 4.4% 0.4 7.4% 0.4 
ahead, right, left 

A96(T)(W) - left, 77.3% 18.9 76.6% 24.9 80.9% 20.6 81.1% 26.5 
ahead, right 

l(ey parameters: Stage 2 (the dedicated right turn arrov,1) is 'double cycled'. The pedestrian stage, which has a 17 second intergreen, 

is also 'double cycled'. 
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Subject NA2, Nairn, Transport Assessment (Response to Transport Scotland) 

Date 17 April 2018 Job No/Ref 254313-00 

Conclusions and Recommendation 

The results from this assessment indicate that the A96(T)/Lochloy Road signalised junction will 
continue to operate within capacity following the introduction of traffic associated with the 
proposed housing development on the 'NA2' site in Nairn. Furthermore, it is recommended that no 
mitigation as a direct result of the 'NA2' development proposals is required. 

The overall findings and content of the original TA remain correct and unchanged. The work 
presented within this paper and all previous papers reflect a series of sensitivity tests which have 
been unde1taken to address the concerns raised by TS (and BEAR). 
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Subject NA2, Nairn, Transpott Assessment (Response to Transpott Scotland) 

Date 17 April 2018 Job No/Ref 

Appendix A - LinSig Model Outputs 
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Full Input Data And Results 

Phase Diagram 

Phase Input Data 

Phase Name Phase Type Assoc.Phase Street Min Cont Min 

A Traffic 7 7 

B Traffic 7 7 
" 

c Ind. Arrow D 4 4 
"" 

D Traffic 7 7 
" 

E Traffic 7 7 

F Pedestrian 7 7 



Full Input Data And Results 

Terminating 
Phase 

Phases in Stage 

Stage No. Phases in Stage 

1 AD 

2 CD 

3 BE 

4 F 

Stage Diagram 
i.'J IMln>-7 21 IMln>-4 

'"~ )'!) (A~ ;~) 

>-----'-4)--1 1---(FJ--l 

/ ~) / ~71 

Phase Delays 

,I IMin>-7 

(~~ (s'.1 

~L 
,~7 ~ 

Term. Stage j Start Stage j Phase j Type I Value I Cont value 

There are no Phase Delays defined 

Prohibited Stage Change 

To Stage 

From 
Stage 

41 !Min>-7 

(A~ )B) 
--<~}---

(/ ~ 



Full Input Data And Results 
Give~Wa" Lane fnnut Data 

Junction: A96/Lochloy RoadN/ew Road 

Max Flow Min Flow 
Non-Blocking Max Tums when when Opposing Opp. Lane Opp. Right Tum Right Tum Lane Movement 

Giving Way Giving Way Lane Coe ff, Mvmnts. Storage (PCU) Storage RTF 
Move up(s) 

In lntergreen 

(PCU/Hr) (PCU/Hr) {PCU) (PCU) 

1/2 
8/1 (Right) 1439 0 3/1 1.09 ~ochloy Road) To 5/1 (Ahead) 2.00 - 0.50 2 2.00 

212 
5/1 {Right) 1439 0 411 1.09 (A96(E)) To 6/1 (Ahead) 3.00 - 0.50 3 2.00 

----
3/1 

6/1 (Right) 1439 0 1/1 1.09 (View Road) To 7/1 {Ahead) 2.00 2.00 0.50 2 2.00 
-----... 

4/1 
7/1 (Right) 1439 0 2/1 1.09 (A960N)) To 8/1 (Ahead) 2.00 2.00 0.50 2 2.00 



' 

Full Input Data And Results 
Lane Input Data 

Junction: A96/Lochloy RoadNiew Road 

Lane Start End 
Lane Type 

Phases Disp. Disp; 

. 

1/1 
(Lochloy u B 2 3 

Road) 

-
1/2 

(Lochloy 0 B 2 3 
Road) 

2/1 
(A96 (E)) 

u D 2 3 

2/2 0 DC 2 3 
(A96 (E)) 

3/1 0 E 2 3 
(View Road) 

4/1 0 A 2 3 
(A96 (W)) 

5/1 u 2 3 

6/1 u 2 3 

7/1 u 2 3 

8/1 u 2 3 

Traffic Flow Groups 

Flow Group Start Time End Time 

1: 'AM Peak BASE' 08:10 09:10 

2: 'PM Peak BASE' 16:40 17:40 

3: 'AM Peak TOTAL' 08:10 09:10 

4: 'PM Peak TOTAL' 16:40 17:40 

Physical 
Length 
(PCU) 

3.6 

2.0 

6.0 

2.0 

4.0 

10.4 

60.0 

60.0 

60.0 

60.0 

Duration 

01:00 

01:00 

01:00 

01:00 

Sat 
Def User Lane Turning 

Saturation Ne3rSide, 
Flow Flow 

Width Gradient Lane 
Turns Radius 

Type (PCU/Hr) 
(m) (m) ·. 

. 

Arm 6 12.20 
Left 

Geom - 3.00 0.00 y 
Arm 7 Inf 
Ahead 

·-

Arm 8 
Geom - 3.00 0.00 y 

Right 
12.00 

Arm 7 10.50 
Left 

Geom - 3.00 0.00 y --
Arm8 
Ahead 

Inf 
-

Geom 3.00 0.00 y Arm 5 
10.00 - Right 

Arms Inf 
Ahead 

Geom 2.90 0.00 y Arm6 
14.00 -

Right 

Arm 8 
8.00 

Left 

Arm 5 12.00 
Left 

Geom 3.40 0.00 y Arm 6 Inf - Ahead 

Arm7 15.00 
Right 

Inf - - - - - -

Inf - - - - - -

Inf - - - - - -
Inf - - - - - -

Formula 



Full Input Data And Results 

Scenario 1: 'AM Peak Base 2019' (FG1: 'AM Peak BASE', Plan 1: 'Network Control Plan 1') 
Traffic Flows, Desired 
Desired Flow · 

Destination 

A B c D Tot. 

A 0 53 3 270 326 

B 37 0 3 624 664 
Origin 

c 2 3 0 13 18 

D 133 553 10 0 696 

Tot. 172 609 16 907 1704 

Traffic Lane Flows 
r 

Lane Scenario 1: 
AM l'eak Base 2019 

Junction: A96/Lochloy RoadNlew Road 

1/1 326(1n) 
(with short) 56(0ut) 

1/2 
270 (short) 

2/1 664(1n) 
(with short) 627(0ut) 

212 
37 

(short) 

3/1 18 

4/1 696 

5/1 172 
- -

6/1 609 
- . 

7/1 16 
-

8/1 907 



Full Input Data And Results 

Lane Saturation Flows 

Junction: A96/Lochloy RoadNiew Road 

Lane Nearside Allowed 
Lane Width Gradient . 

(m) 
Lane Turns 

. . 

1/1 Arm 6 Left 

(Lochloy Road) 
3.00 0.00 y 

Arm 7 Ahead 

112 
3.00 0.00 y Arm 8 Right 

(Lochloy Road) 

211 Arm 7 Left 

(A96 (E)) 
3.00 0.00 y 

Arm 8 Ahead i 
-· 

Arm 5 Right I 
2/2 3.00 0.00 y 

(A96 (E)) 
_ .. , .. _,, .. ,~-

Arm 5 Ahead 

3/1 
2.90 0.00 y Arm 6 Right 

(View Road) 

Arm 8 Left 

Arm 5 Left 

4/1 
3.40 0.00 y Arm 6 Ahead 

(A96 (W)) 
Arm 7 Right 

511 Infinite Saturation Flow 
- -

611 Infinite Saturation Flow 

7/1 Infinite Saturation Flow 

8/1 Infinite Saturation Flow 

. 

Turning Turning Sat Flow Flared Sat Flow 
Radius 

(m) 
Prop. (PCU/Hr) (PCU/Hr) 

12.20 94.6 % 
1715 1715 

Inf 5.4 °/o 

12.00 100.0 % 1702 1702 

10.50 0.5% 
1914 1914 

Inf 99.5 % 

10.00 100.0 % 1665 1665 
...... _ 

Inf 11.1 % 

14.00 16.7 % 1652 1652 

8.00 72.2% 
-

12.00 19.1 % 

Inf 79.5 % 1907 1907 

15.00 1.4 °/o 

Inf Inf 
-

Inf Inf 

Inf Inf 

Inf Inf 

Scenario 2: 'PM Peak Base 2019' (FG2: 'PM Peak BASE', Plan 1: 'Network Control Plan 1') 
Traffic Flows, Desired 
Desired Flow · 

Destination 

A B c D Tot. 

A 0 39 4 127 170 

B 96 0 3 656 755 
Origin 

c 5 0 0 11 16 

D 187 677 10 0 874 

Tot. 288 716 17 794 1815 



Full Input Data And Results 

Traffic Lane Flows 

Lane 
Scenario 2: 

PM Peak Base 2019 

Junction: A96/Lochloy RoadNiew Road 

1/1 170(1n) 
(with short) 43(0ut) 

. 

1/2 
127 (short) 

2/1 755(1n) 
(with short) 659(0ut) 

··-
2/2 

96 (short) 

3/1 16 
·-

4/1 874 
'--

5/1 288 
. 

6/1 716 

7/1 17 

8/1 794 

Lane Saturation Flows 

Junction: A96/Lochloy RoadNiew Road 

Lane 
Nearside Allowed Lane Width Gradient 

(m) Lane Turns 
. 

1/1 Arm 6 Left 

(Lochloy Road) 3.00 0.00 y 
Arm 7 Ahead 

1/2 
3.00 0.00 y Arm 8 Right (Lochloy Road) 

-----

2/1 Arm 7 Left 

(A96 (E)) 3.00 0.00 y 
Arm 8 Ahead 

212 
3.00 0.00 y Arm 5 Right (A96 (E)) 

" 

Arm 5 Ahead 
3/1 

2.90 0.00 y Arm 6 Right (View Road) 

Arm 8 Left 
" 

Arm 5 Left 
4/1 

3.40 0.00 y Arm 6 Ahead (A96 (W)) 

Arm 7 Right 

5/1 Infinite Saturation Flow 
.. 

6/1 Infinite Saturation Flow 

7/1 Infinite Saturation Flow 

8/1 Infinite Saturation Flow 

. 
Turning 

Turning Sat Flow Flared Sat Flow Radius 
(m) Prop, (PCU/Hr) (PCU/Hr) 

12.20 90.7 % 
1723 1723 

Inf 9.3 o/o 
.. . 

12.00 100.0 % 1702 1702 
___ ,,, __ ,, 

"" 

10.50 0.5 o/o 
1914 1914 

Inf 99.5% 

10.00 100.0 % 1665 1665 

Inf 31.3 % 

14.00 0.0 o/o 1687 1687 

8.00 68.8 % 

12.00 21.4 % 

Inf 77.5% 1902 1902 

15.00 1.1 °/o 
---·· 

Inf Inf 

Inf Inf 
·-

Inf Inf 

Inf Inf 



Full Input Data And Results 

Scenario 3: 'AM Peak TOTAL 2019' (FG3: 'AM Peak TOTAL', Plan 1: 'Network Control Plan 1') 
Traffic Flows, Desired 
Desired Flow · 

Destination 

A . B c D Tot. 

A . 0 59 4 299 362 
-· 

B 41 0 3 624 668 
Origin 

c 2 3 0 13 18 

D 147 553 10 0 710 

Tot. 190 615 17 936 1758 

Traffic Lane Flows 

Scenario· 3: 
Lane AM Peak TOTAL 

2019 

Junction: A96/Lochloy RoadNiew Road 
--·~ 

1/1 362(1n) 
(with short) 63(0ut) 

1/2 299 
(short) 

2/1 668(1n) 
(with short) 627(0ut) 

212 41 
(short) 

3/1 18 

4/1 710 

5/1 190 

6/1 615 

7/1 17 

8/1 936 



Full Input Data And Results 

Lane Saturation Flows 

Junction: A96/Lochloy RoadNiew Road 

Lane 
Nearside Allowed Lane Width Gradient 

(m) Lane Turns 

1/1 Arm 6 Left 

(Lochloy Road) 3.00 0.00 y ~· 

Arm 7 Ahead 

1/2 
3.00 0.00 y Arm 8 Right (Lochloy Road) 

. 

2/1 Arm 7 Left 

(A96 (E)) 3.00 0.00 y 
Arm 8 Ahead 

2/2 
3.00 0.00 y Arm 5 Right (A96 (E)) 

Arm 5 Ahead 
3/1 ·-

(View Road) 2.90 0.00 y Arm 6 Right 
~-

Arm 8 Left 

Arm 5 Left 
4/1 

(A96 (W)) 
3.40 0.00 y Arm 6 Ahead 

Arm 7 Right 

5/1 Infinite Saturation Flow 
,,-..... 

6/1 Infinite Saturation Flow 

7/1 Infinite Saturation Flow 

8/1 Infinite Saturation Flow 

Turning 
Turning Sat Flow Flared Sat Flow Radius 

(m) Prop. (PCU/Hr) (PCU/Hr) 

12.20 93.7 % 
1717 1717 

Inf 6.3 °/o 

12.00 100.0 % 1702 1702 

10.50 0.5 % 
1914 1914 

Inf 99.5 % 

10.00 100.0 % 1665 1665 
-~ 

Inf 11.1 % 

14.00 16.7 % 1652 1652 

8.00 72.2 % 
--

12.00 20.7 % 
-

Inf 77.9 % 1903 1903 

15.00 1.4 o/o 
-

Inf Inf 

Inf Inf 

Inf Inf 

Inf Inf 

Scenario 4: 'PM Peak TOTAL 2019' (FG4: 'PM Peak TOTAL', Plan 1: 'Network Control Plan 1 ') 
Traffic Flows, Desired 
Desired Flow · 

Destination 
·~- ~--- -·-·---

A B c D Tot. 

A 0 45 5 145 195 

B 108 0 3 656 767 
Origin 

c 5 0 0 11 16 
-

D 210 677 10 0 897 

Tot. 323 722 18 812 1875 



Full Input Data And Results 

Traffic Lane Flows 

Scenario 4: 
Lane PM Peak TOTAL 

2019 

Junction: A96/Lochloy RoadNiew Road 

1/1 195(1n) 
(with short) 50(0ut) 

1/2 145 
(short) 

2/1 767(1n) 
(with short) 659(0ut) 

2/2 
108 

(short) 

3/1 16 

4/1 897 

5/1 323 

6/1 722 

7/1 18 

8/1 812 

Lane Saturation Flows 
.· . 

Junction: A96/Lochloy RoadNiew Road 

Lane Nearside Allowed . 
Lane Width Gradient Lane 

. 

(m) 
Turns_ _ 

.· . 

1/1 
Arm 6 Left 

3.00 0.00 y 
(Lochloy Road) Arm 7 Ahead 

1/2 3.00 0.00 y Arm 8 Right 
(Lochloy Road) 

2/1 
Arm 7 Left 

3.00 0.00 y 
(A96 (E)) Arm 8 Ahead 

2/2 3.00 0.00 y Arm 5 Right 
(A96 (E)) 

Arm 5 Ahead 

3/1 2.90 0.00 y Arm 6 Right 
(View Road) 

Arm 8 Left 

Arm 5 Left 

4/1 3.40 0.00 y Arm 6 Ahead 
(A96 (W)) 

Arm 7 Right 

5/1 Infinite Saturation Flow 

6/1 Infinite Saturation Flow 

7/1 Infinite Saturation Flow 

8/1 Infinite Saturation Flow 

. . 

Turning Turning Sal Flow Flared Sat Flow 
Radius Prop; (PCU/Hr) (PCU/Hr) 

(m) 

12.20 90.0 % 
1724 1724 

Inf 10.0 % 

12.00 100.0 % 1702 1702 

10.50 0.5 o/o 
1914 1914 

Inf 99.5 % 

10.00 100.0 % 1665 1665 

Inf 31.3 % 

14.00 0.0% 1687 1687 
--

8.00 68.8 % 

12.00 23.4 % 

Inf 75.5 % 1897 1897 

15.00 1.1 % 

Inf Inf 

Inf Inf 

Inf Inf 

Inf Inf 



Full Input Data And Results 

Scenario 1: 'AM Peak Base 2019' (FG1: 'AM Peak BASE', Plan 1: 'Network Control Plan 1') 
Stage Sequence Diagram 

M!n:7 2 Min:4 3 Mln:7 4 Min: 7 1 M!n:7 3 

Stage Timings 

Stage 1 2 3 4 1 3 

Duration 42 4 12 7 41 29 
,. 

Change Point 0 47 56 73 88 146 

Signal Timin s Diagram 

0 ,0 20 ,o 40 50 60 ,o 80 60 ,00 no '20 1'0 HO 1'0 

5:42 17:41 5: 29 

ti I , I ,, A 

···~ 

! 
B /_.,,! 

/ -· 
I ;// " ---/0· c !;;l. ! ' ····· l· /X / ,,/ 

D .x. 
~f::/,. r/\ 

1·· ~\ 
"....Vt/\ E 

! '\ 
//.,-/ . 

',_'"" 'I• !'"'\\ ·0-.,:::..------------
F 

0 10 ,0 ,o 40 ,o 60 ,o ,o 60 100 110 1,0 1'0 140 1'0 1'0 

Time !n cycle {sec) 

M!n:7 

"° 180 

A 

B 

c 
D 

E 

F 

"° 1'0 



Full Input Data And Results 
Network Layout Diagram 
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Full Input Data And Results 

Network Results 
· .. 

Lane Lane Controller Position In Arrow N,m Total Green Arrow Demand Sal flow Capacity Deg S11t 
Item Description Type Stream Fiitered Route 

Full Phase Phse Greens l•l Green (i.) Flow (pcu) (pcu/Hr) (pcu) (%) 
. . 

Network . NIA . 77.3% 

A96/Loc,h_loy 
RoadMew -', NIA . . . . . . 77.3% 

Road .. 
-· 

Lochloy Road 
1/1+112 Len Ahead u,o NIA NIA 8 2 41 326 1715:1702 426 76.2% 

Right ... 

211+212 
A96 (E) Right 

"'° NIA NIA D c 
left Ahead 

2 92 4 664 1914:1665 992 67.0% 

. 
View Road 

311 Ahead Right D NIA NIA E 2 41 16 1652 395 4.6% 

"" 
1,11 > A96 ('NJ left 0 NIA NIA A 2 

Ahead Righi 
83 . 696 1907 901 71.3% 

511 u NIA NIA 172 lal lal 0.0% 

,611 :-',<' .. i,,/ '' u NIA NIA 609 . '"' '"' 0.0% 
•.. . _,, __ 

711 u NIA NIA 16 lal '"' 0.0% 

8/.1 
.. ·.· u NIA NIA 907 '"' '"' 0.0% . . . .. 

Ped Unk: P1 
Unnamed Ped NIA F 

Link 
1 7 0 0 0.0% 

·-·--- --·· 
Ped Link: P2 

Unnamed Ped . NIA . F 1 7 0 0 0.0% 
Link . .. 

Ped Link: P3 
Unnamed Ped NIA F 

Link 
1 7 0 0 0.0% 

.. 

PedUnk: P4 . Unnamed Ped 
Link 

NIA F 1 7 . 0 . 0 0.0% 



Full lnnut Data And Results 

Turners When Turners In Uniform Rand+ Storage Area 
Total Av. Delay Max. Ballkof Rand+ Mean 

Item Arriving (pllU) 
Leaving Turners In 

Ut1opposed lntergreen Delay OVllrsat Uniform 
Delay Perpcu Uniform oversal "" (pcu) Gaps {pou) 

(pcu) (pllU) (pcuHr) Deh'IY Delay (pcuHr) (s(pcu) Queue {pcu) , Queue (pcu) Queue 
(pouHr) (pcuHr) . (pcu) 

Network 311 1 7 9.9 4.3 0.2 14.4 
-- ... 

A96/Lo<lhloy 
RoadtvieW 311 1 7 9.9 4.3 0.2 14.4 . 
Road 

111+1/2 326 326 264 0 6 2.9 1.6 0.1 4.5 49.6 8.0 1.6 9.6 

211+212 664 664 35 1 1 2.9 1.0 0.1 4.1 22.2 13.3 1.0 14.4 

3/1 
~ 

18 18 3 0 0 0.1 0.0 0.0 0.2 31.6 0.4 0.0 0.4 .. . ___ ,, __ --
4/1 698 698 10 0 0 4.0 1.7 0.0 5.7 29.3 17.2 1.7 18.9 

. -~ 
5/1 172 172 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6/1 609 609 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

711 16 16 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

a,1 .... 907 907 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0 
--·· -·--

Ped Link: P1 0 0 
---

P6d Llnk:'p2 0 0 . . . . . 

Ped Link: P3 0 0 
_,,, __ 

-"-"'" 

Ped Link: P4 0 0 

01 PRC for SignaHed Lanes(%): 16.4 Total Delay for Signalled lanes [pcuHr)· 14.41 Cycle Time (s): 100 
PRC over All Lanes(%): 16.4 Total Delay Over Ali Lanes(pcuHrJ· 14.41 



Full Input Data And Results 
Scenario 2: 'PM Peak Base 2019' (FG2: 'PM Peak BASE', Plan 1: 'Network Control Plan 1') 
Stage Sequence Diagram 

Mln:7 2 Mln:4 3 M!n:7 4 Mln:7 1 Mln:7 3 

IA~ 

<t---{F_;--+ 

Stage Timings 

Stage 1 2 3 4 1 3 

Duration 61 4 7 7 45 11 
--

Change Point 0 66 75 87 102 164 

Signal Timings Diagram 

0 10 ,0 30 40 so eo 90 100 110 1,0 130 140 150 160 '70 1eo 

5: 61 17:45 5: 11 

-~, _, I 

'" / 

I" 
I / , //) ~\'-,._; 

\\\' • I 

I :;, ~', ''\' 
I" // ":",,. - X• l 1;~~ 1~'.- ...... lb •\ // . 

~- ~ \. %!..'' -:., ___ • 
-t.-,--- -----

0 10 ,0 30 40 50 60 70 eo 90 100 110 1,0 '30 140 150 160 170 1'0 

Time In cycle (sec) 

M!n:7 

A 

B 

c 
D 

E 

F 



Full Input Data And Results 
Network Layout Diagram 



Full In ut Data And Results 
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Fu([ Input Data And Results 

Network Results 

Item Lilne Lane Controller Position In Full Phase Arrow N,m Total Green Arrow Demand Sat Flow Capacity Deg Sat 
Description Type Stream Filtered Route Phase Greens !•I Green (s) Flow {pou) {pcu/Hr) (pcu) {%) 

Network NIA 77.0% 

A96/Lochfoy 
RoRdNlaw NIA 77.0% 
Road 

·----·--·-·- ----~ ----
Lochloy Road 

1/1+1/2 Left Ahead u,o NIA NIA B 2 18 170 1723:1702 221 77.0% 
Right 

-----·~- ---- -·-·--- ----------- -f-,--,--- . ----·--
211+212 A96 (E) Rlght 

"'° NIA NIA 0 c 2 115 4 755 1914:1665 1229 61.4% 
Left Ahead _,, ______ ----
View Road 

3/1 Ahead Rlght 0 NIA NIA E 18 16 1687 187 8.5% 
Left 

·- ----------.. ·--·--·-- __ ,,,_,_,, __ __ ,, __ ,, .. -----· . 
4/1 A96 (W} Left 0 NIA NIA A 2 106 874 1902 1141 76.6% 

Ahead Right 

5/1 u NIA NIA 288 '"' 1,1 0.0% 
~· 

611 u NIA NIA 716 /of 1,1 0.0% 

7/1 u NIA NIA 17 1,1 1,1 0.0% 
..• 1----- -· 

811 u NIA NIA 794 /of 1,1 0.0% 

Ped Llnk: P1 
Unnamed Ped NIA F 7 0 0 0.0% 

Link 
--·-·-- ---···-·- ------- ---------- ----

PedUnk: P2 
Unnamed Ped NIA F 0 0 0.0% 

Link 
---·-·--- ---·-- ------·--- ----

Ped Link: P3 
Unnamed Ped NIA F 7 0 0 0.0% Link 

. 
Unnamed Ped 

Ped Link: P4 
Unk 

NIA F 7 0 0 0.0% 



Fiii tDtAdR It u nou aa n esu s 
. 

Rand+ Storage Area Mean 
Turners When Turners In Uniform Total Av. Delay Max. Back of Rand+ 

Item Arriving (pcu) 
Leaving Turners In Unopposed lntergrlien Delity 

Overs at Uniform 
. De fay Parpcu Uniform· oversat 

Ma, 
(pcu) Gaps (pcu) (pcu) {pcu) (pcuH.r) 

Delay Delay (pcuHr) (s/pcu) Queue (pcu) Queue (pcu) 
Queue 

(pcuHr) (pcuHr) (p,::u) 

Network 188 4 42 8.0 4.0 0.5 12.5 . 
. 

A96/Lochloy 
RoadN[ew 188 4 42 8.0 4.0 0.5 12,5 . . 
Road 

. 
--~'" 

1/1+112 170 170 127 0 0 1.8 1.6 0.0 3.4 72.2 3.5 1.6 5.1 

2/1+212 . 755 755 51 4 42 2.1 0.8 0.4 3.4 16.1 14.6 0.8 15.4 

3/1 16 16 0 0 0 0.2 0.0 0.0 0.2 46.5 0.4 0.0 0.4 

411 874 874 10 0 0 3.9 1.6 0.0 5.5 22.7 23.3 1.6 24.9 

511 288 288 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

611 716 716 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0 
--·-·-

711 17 17 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

8/1 . 794 794 o.o 0.0 . 0.0 0.0 0.0 0.0 0.0 
-- --·-·-

Ped Link: P1 0 0 

Ped Link: P2 0 0 . . 
Ped Link: P3 0 0 .• 
Ped Link: P4 0 0 . . 

C1 PRC fur Signalled Lanes(%): 16.9 Total Delay for Signalled Lanes (pcuHr): 12.50 Cycle Time (s): 100 
PRC Over All Lanes(%): 16.9 Total Delay Over All Lanes(pcuHr)· 12.50 



Full Input Data And Results 
Scenario 3: 'AM Peak TOTAL 2019' (FG3: 'AM Peak TOTAL', Plan 1: 'Network Control Plan 1') 
Stage Sequence Diagram 

Min: 7 2 

IA~ 

~o• 

Stage Timings 

Stage 1 

Duration 42 

Change Point. 0 

2 3 

4 14 

47 56 

Signal Timings Diagram 

0 10 ,0 ,o 

0 

5:42 

A l;/ 
I "k: c 1'" 

D d' : ,\_ 

0 10 ,0 ,o 

MJn:4 3 

4 1 3 

7 39 29 

75 90 146 

,o 50 60 

[\: 
I "\ 

,,. 
<, 
• 

40 50 00 

Min:7 4 M!n:7 1 Mln:7 3 

!A~ 

~Di !E7 

70 " ,o 100 110 120 1'0 140 1'0 160 170 
~-r----y------r-·--r·-,--,-

----------·--···-------------
146 

17: 39 5;29 

' \"" / • ~ /' 

0" /§ / / 
/,,, _ .. -

§;~~~~--· ' • 
J __ L_ 

70 " " 100 110 1,0 1'0 140 150 100 170 

Tf11e In cycle (sec) 
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180 

A 

B 
c 
D 

E 
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100 



Full Input Data And Results 
Network Layout Diagram 



Full In ut Data And Results 
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Full Input Data And Results 

Network Results 

Item 
Lime ""' Controller Position In Full Phase Arrow N,m Total Green Arrow Demand Sat Flow Capacity Dag Sat 
Desorlpllo!i .. Type Stream fHtartld Roule Phase Greens (s) Green (s) Flow (pou) (pou/Hr) (pou) {%) 

---------
Network NIA 80.9% 

A961Lochloy 
. . 

RoadNiew . NIA . . 80.9% 
Road 

_,,,_,,_, __ -·-·-1-------------·"--
Lochloy Road 

111+1{2 Left Ahead U•O NIA NIA B 2 43 362 1717:1702 447 80.9% 
. Right 

.. 

2/1+2/2 

·-.·-····. 

A96 (E) Right 
U•O NIA NIA D c 2 90 4 668 1914:1665 970 68.8% 

Left Ahead ---- -·--·- _ ....... - ____ ,,,_,,_ ~--.... - --·--·--
View Road 

3/1 Ahead Right 0 NIA NIA E 2 43 18 1652 413 4.4% 
Loft 

4/1 .. _.-... A96~ Left 0 NIA NIA A 2 81 . 710 1903 877 80.9% 
.·. Ahead Right 

5/1 u NIA NIA 190 lo/ lo/ 0.0% 

611 . u NIA NIA 615 fol lol 0,0% 
--- -··---

711 u NIA NIA 17 lo/ lo/ 0,0% 

"1 u NIA NIA 936 fol fol 0.0% 
.. 

Ped Unk: P1 
unnamed Ped NIA F 1 7 0 0 0.0% 

Unk 
. 

Ped Uiik: P2 
Unnamed Ped NIA F 1 7 . 0 0 0.0% 

Unk 
-·---" 

Ped Link: P3 
Unnamed Ped NIA F 1 7 0 0 0.0% 

Link ------· 
Ped link: P4 .. 

Unnamed Ped NIA F 1 7 0 0 0.0% 
Link 



Full Input Data And Results 

Turners When Tumen1ln Uniform 
Rand+ Storage Area 

Total Av. Delay Max. Back of Rand+ Mean 
Leaving Turners In oversat Unlfonn "" Item Arriving (pcm) 
(pou} Gaps (pcu) Unopposed lnWrgreen Delay 

Delay Delay Delay PerPCU Uniform Oversat 
Queue (pou) (pcu) (pcuHr) 

(pouHr) (pouHr) 
(pcuHr) (s/pcu) Queue (pcu) Queue (pouj 

(pcu) 

Niitwork 345 2 6 10.7 6,2 0,3 16.2 

'A96/L0chloy 
RoildNieW - 345 2 6 10.7 6.2 0.3 16.2 
R0ad 

1/1+1/2 362 362 293 0 6 3.2 2.0 0.1 5,3 52.4 6,9 2.0 11.0 

2/1+2/2 666 666 36 2 1 3.1 1.1 0.2 4.4 23.7 14.2 1.1 15.3 

~1 16 16 3 0 0 0,1 0.0 0.0 0.2 30.6 0.4 0,0 0.4 
- ---- ----- --

411 710 710 10 0 0 4.3 2.1 0.0 6.4 32.4 18.5 2.1 20,6 

511 190 190 0.0 0.0 0,0 0,0 0.0 0.0 0.0 

6/1 615 615 0.0 0.0 0.0 0.0 0.0 0.0 0,0 

7/1 17 17 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

611 936 936 0.0 0,0 0.0 0.0 0.0 0.0 0,0 

Ped Link: P1 0 0 -
Ped Link: P2 

. 
0 0 - - -

Ped Llnk: P3 0 0 -
--

Pedllnk: P4 , , 0 0 -
c, PRC for Slgnalle<! Lanes(%) 11.2 Total Delay for Signalled Lanes (pcuHr): 16.21 Cycle Time (s); 1W 

PRC Over All Lanes(%) 11.2 Total Delay Over All Lanes(pcuHr)" 16.21 



Full Input Data And Results 
Scenario 4: 'PM Peak TOTAL 2019' (FG4: 'PM Peak TOTAL', Plan 1: 'Network Control Plan 1 ') 
Stage Sequence Diagram 

Min: 7 2 Mln:4 3 Mln:7 4 Mln:7 1 Min:7 3 

!A~ 

~oi ,~7 
St T aae 1mmgs 

Stage 1 2 3 4 1 3 

Duration 53 4 7 7 50 14 

Change Point 0 58 67 79 94 161 

Signal Timings Diagram 

------
0 10 ,o ,o 40 50 60 70 60 ,o 100 110 120 1'0 1'0 150 160 170 ---,-

5:53 17:50 5: 14 

\,, 
\\\, 

I c XS D s 
E 

F "• 
0 10 20 ,o 40 50 ,o 70 60 00 100 110 120 1'0 140 150 1'0 170 

Time in cycle (sec) 

Mln:7 

160 

A 

B 

c 
D 

E 

F 

160 



Full Input Data And Results 
Network Layout Diagram 



Fu!! In ut Data And Results 
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Full Input Data And Results 

Network Results 

Item 
Lane Lane Controller POslt!on In Full Phase Arrow N,m Total Green Arrow Demand SatFJciw Capacity Deg Sat 
Description Type Stream Fllte1t1d Rot.lie Phase Greens (s) Green (s) Flow (pcu) (pcu/Hr} (pcu) (%) 

Network NIA - 81.1% 

A96/Loohloy 
RoadMew NIA - - - - 81.1% 
Road 

. 
----

lochloy Road 
1/1+112 Left Ahead U•O NIA NIA B 2 21 195 1724:1702 250 78.0% 

Right 
. 

A96 {E) Right 2/1+212 
.. uw NIA NIA D c 2 112 4 767 1914:1665 1197 64.1% 

Left Ahead 
··- .,_,,_, _____ 

View Road 
Y1 Ahead Right 0 NIA NIA E 2 21 16 1687 216 7.4% 

Left -~-.. ~ 

411 
A96 {W) Lell 0 NIA NIA A 2 103 897 1897 1107 81.1% 

I Ahead Right 

5/1 u NIA NIA 323 '"' '"' 0.0% 

6/1 u NIA NIA 722 '"' '"' 0.0% 
-------·-"-·-

711 u NIA NIA 18 '"' '"' 0.0% 

811 u NIA NIA 612 '"' '"' 0.0% 
-----------

Ped Unk: P1 
Unnamed Ped NIA F 1 7 0 0 0.0% 

Link 

Ped Lfnk: P2 
Unnamed Ped - NIA F 1 7 - 0 - 0 0.0% 

Unk ------ --·-·--
Ped Link: P3 

Unnamed Ped NIA F 1 7 0 0 0.0% 
Unk 

Ped Unk: P4 
Unnamed Ped NIA F 1 7 0 - 0 0.0% 

Link 



Fiii tDtaAdR It u nou a n esu s 

Tumers When Tumers 1n Unlfonn 
Rand+ Storage Area Total Av. Delay Max. Back of Rand+ 

Mea.11 
Leaving Turners In oversat Unlfonn Mu 

Item Arriving (pcu) {pcu) Gaps (pcu) 
Unopposed lntergreen Delay 

Delay Delay 
De!;1y PerPCU Unifonn Oversat 

Queue 
{pou) (pcu) {pcuHr) 

(pcuHr) (pcuHr) 
(pcuHr) (s/pcu) Queue(p11u) Queue (pcu) 

(pcu) . 
Network 215 4 44 3.3 4.7 0.6 14.1 

--
A96/Lochloy 
RoadMew - 215 4 44 3.3 4.7 0.6 14.1 - -
Road 

---"" 
1{1+112 195 195 143 0 2 2.0 1.7 0.0 3.3 69.2 4.5 1.7 6.1 

2/1+212 767 767 62 4 42 2.3 0.9 0.6 3.3 17.8 14.8 0.9 15,7 

3/1 16 16 0 0 0 0.2 0.0 0.0 0.2 44.0 0.4 0.0 0.4 
--·" 

4/1 897 897 10 0 0 4.2 2.1 0.0 6.4 25,5 24.4 2.1 26.5 

5/1 323 323 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6/1 722 722 o.o 0.0 - 0.0 0.0 0.0 0.0 0.0 
-------·-· 

711 18 18 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

B/1 .. 812 312 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 
---.. -·-·-- -·----

Ped link; P1 0 0 
-·---

f:'ed Li~k; P2 0 0 - - - - -
Ped Link; P3 0 0 ---
Ped Link: P4 0 0 - -

01 PRC for Signalled Lanes(%): 11.0 Total Delay for Signalled lanes (pcuHr) 14.11 cycle Time (s): 130 
PRC Over Ail Lanes(%): 11.0 Total Delay Over All Lanes(pcuHr): 14.11 



From: arup.com> 
Sent: 21 March 2018 12:26 
To: 
Cc: 

springfield.co.uk; 
~springfield.co.uk springfield.co.uk 

Subject: RE: Planning Application 17/05667/FUL 
Attachments: Transport Scotland Response 21-03-2018, NA2 Transport Assessment, Nairn.pd! 

Importance: High 

Good afternoon-

Following our earlier conversations and email conespondence, please find attached a briefing paper which 
summarises the results from a series of minor sensitivity tests for the A96(T) I Lochloy Road signalised 
junction. These tests have been undertaken to address the latest set of comments received from Transpott 
Scotland (see below). The overall findings and conclusions of the original Transport Assessment remain 
unchanged. 

To date, we have addressed all comments received from TS (and BEAR) and trust that the attached will now 
allow you to finalise your response to Highland Council with respect to the planning application for the 
'NA2' site. 

Should you have any queries, please let me !mow. 

From: @transport.gov.scot[mailto~transport.gov.scot] 
Sent: 19 March 2018 16:57 

highland.gcsx.gov.uk;••••l§lspringfield.co.uk; 
springfield.co.uk springfield.co.uk 

Subject: RE: Planning Application 17 /05667 /FUL 

-Further to our earlier telephone conversation, I have had further discussions with BEAR and would 
advise that the views expressed in relation to pedestrian demand and the IA phase are based on 
their knowledge of the operation of this junction and observations made on site. On that basis, it is 
considered appropriate to model a 'worst case' scenario as a starting point in seeking to 
demonstrate that the traffic signals can accommodate the anticipated increase in traffic. It is 
incumbent on the developer through their own site observations or data collection exercise to 
justify the adoption of an alternative scenario. 

I trust the above provides additional clarification however, please do not hesitate to contact me 
should you wish to discuss this further. 

Regards 

1 



-
.com] 

-
Many thanks for your email. 

In response to your query, the 'dedicated right-turn' facility you refer to (rnn under Stage 2) has not been 
enabled due to the low level of demand for right turners. Right tmners would be able to make the movement 
within Stage 2 either within gaps in oncoming vehicles or in the intergreen and thus without recourse the 
calling of the dedicated right turn arrow. Having this stage being called every cycle would also impose a 
level of inefficiency on the operation of the junction. The level of demand making the right turn movement 
(i.e. in the Total scenario, this equates to 41 PCUs in the AM peak period and 108 PCUs in the PM peak 
period) was fom1d to be sufficiently low and, in the interests of maximising the operational capacity of the 
junction, the dedicated right-tm11 tn1der Stage 2 has not been enabled. However, the stage was still coded as 
pati of the model to allow us to unde1iake various assessment scenarios as pati of the overall TA process. 

I trust this answers your query. However, if you have any fmiher queries, please don't hesitate to let me 
!mow. 

··ds, 

-
To assist with our review of the amended LinSig runs I output, it would be appreciated if you could 
clarify the stage sequence that you are seeking to replicate. The model output that you have 
provided indicates a stage sequence comprising 4 stages as per the specification however, the IA 
phase (i.e. Stage 2) would not appear to have been enabled in the 'Stages View'. As a 
consequence, the model is not running I allocating any time to Stage 2 as evident from the 'Signal 
Timings Diagram'. If enabled, the 'Stage Diagram' and 'Stage Sequence Diagrams' would indicate 
a minimum>= 4s rather than 'O'. 

Further clarification in relation to the above would be appreciated however, please do not hesitate 
to contact me should you wish to discuss. 

Regards 

-
2 



ARUP 
Subject 

Date 

NA2, Nairn, Transpo1t Assessment (Response to Transp01t Scotland) 

21 March 2018 Job No/Ref 254313-00 

Introduction 

Planning application no. 17 /05667 /FUL 

'NA2', Nairn, Transport Assessment 

The purpose of this note is to respond to comments received from Transpo1t Scotland (TS) with 
respect to the Transport Assessment (TA) which was submitted in supp01t of the above planning 
application. The overall findings and content of the original TA remain correct and unchanged. 

Background 

In their email of 15/03/ l 8, TS requested clarification on the stage sequence being assessed as pait of 
the LinSig model for the A96(T) I Lochloy Road signalised junction. It was requested that 'stage 2', 
which allows for a dedicated right-turn indicative arrow, is enabled every cycle. 

Furthermore, TS noted in their email of 19/03/18 that following discussions with the trunk road 
operating company (BEAR), a 'worst case' scenario should be assessed. This assessment exercise is 
outlined below. 

LinSig Modelling Results 

A set of sensitivity tests were undeJtaken using the various modelling parameters summarised in 
Table 1. The model outputs from these sensitivity tests are presented in Appendix A. 

Table 1: Sensitivity Tests and Modelling Parameters 

Original TA 

A 

B 

c 
D ('worst case') 

E 

cyct\: 1'jme 
(secqnils) 

90 

90 

90 

90 

90 

180 
( double cycled) 

I, 2, 3, 4 

1, 2, 3, 4 

1, 2, 3, 4 

1, 2, 3, 4 

l, 2, 3, 4 

1, 2, 3, 4, I, 3, 4 

( double cycled) 

s~ge iwin. tt'l'¢ · 
. (hli]i~~ilf fi·Jght . 

f:li1tD?~t~:Ojv,;: 
sec9)lds) 

0 

0 

0 

4 

4 

4 
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Subject NA2, Nairn, Transport Assessment (Response to Transport Scotland) 

Date 21 March 2018 Job No/Ref 254313-00 

Table 2: Lochloy Road I A96(T)- Peak Period Capacity Results (AM & PM) - Original TA 

. . ,' •• . . ·. 
·-· . 

Base. 2019 (AM) ... Base.2019 (PM) Total 2019 (AM) . Total 2019 (PM) 
. 

Approach Ann 
Deg Sat 

Mean 
Deg Sat 

Mean 
Deg Sat 

Mean 
Deg Sat 

Meau 
..... ··.· .·. 

,, . MaxQ MaxQ MaxQ MaxQ 

Lochloy Road - 77.9% 9 70.9% 5 79.3% 10 75.2% 5 
left, ahead & 
right 

A96(T)(E)- 64.2% 12 60.9% 11 67.4% 13 63.0% 12 
right, left, ahead 

View Road- 4.7% 0 7.8% 0 4.3% 0 7.1% 0 
ahead, right, left 

A96(T)(W)- left, 67.0% 13 70.1% 15 71.4% 15 73.4% 16 
ahead, right 

Table 3: Lochloy Road I A96(T) - Peak Period Capacity Results (AM & PM) - Scenario A 

·. ,' -.-: . ·. . 
. Tot.1112019.(PM) · iBase.2019 (AM).·.· .. Base 201~ (PM) . TofaJ20l9 (Al\'1) ,. . . 

-> .,' .· .,_ _, .·_--_. __ · 
Approach Arm 

Deg Sat 
Mean 

Deg Sat 
Mean 

Deg Sat 
Mean 

Deg Sat 
Mean 

. MaxQ MaxQ MaxQ MaxQ . ·. .· 

Lochloy Road - 81.6% 9 77.0% 5 86.4% 11 81.1% 6 
left, ahead & 
right 

A96(T)(E) - 78.7% 16 71.8% 15 81.2% 16 74.4% 16 
right, left, ahead 

View Road- 4.9% 0 8.5% 0 4.7% 0 7.8% 0 
ahead, right, left 

A96(T)(W)- left, 82.1% 17 82.7% 20 86.1% 19 86.9% 22 
ahead, right 

Key paraineters: Stage 2 (the dedicated right turn arrow) is not run every cycle. The pedestrian stage has a 12 second intergreen. 
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Subject NA2, Nairn, Transport Assessment (Response to Transport Scotland) 

Date 21 March 2018 Job No/Ref 254313-00 

Table 4: Lochloy Road I A96(T) - Peak Period Capacity Results (AM & PM) - Scenario B 

,\;} ;\;i ;.{ Bas~2019(:AMy .·•• .. iiBisii2llt9(P.\\j) Ji ::i4~l~(1.9ij(:AMY ·.··• tf<i!;i!}Q19.(P.\\j) .. 
( . 
•• · '})<'· • ' · Deg Sat 

__ ,, :_\:~--->c <-:)>, ,-,:-->< 

Lochloy Road -
left, ahead & 
right 

A96(T)(E)-
right, left, ahead 

View Road-
ahead, right, left 

A96(T)(W)- left, 
ahead, right 

90.1% 

85.0% 

5.4% 

88.8% 

Mean 
MaxQ 

11 

18 

0 

20 

Deg Sat 

84.2% 

78.0% 

9.5% 

89.9% 

Mean 
MaxQ 

6 

17 

0 

24 

Deg Sat 

95.0% 

87.9% 

5.2% 

93.3% 

Mean 
MaxQ 

14 

19 

0 

23 

Deg Sat 

88.1% 

82.5% 

8.5% 

94.6% 

Mean 
MaxQ 

7 

18 

0 

28 

Key parruneters: Stage 2 (the dedicated right tutn atTO\Y) is not run every cycle, The pedestrian stage has a 17 second intergreen. 

Table 5: Lochloy Road I A96(T) - Peak Pel'iod Capacity Results (AM & PM) - Scenario C 

Lochloy Road -
left, ahead & 
right 

95.1% 13 92.9% 8 !00.0% 18 96.3% 10 

A96(T)(E) • 
right, left, ahead 

ViewRoad
ahead, right, left 

A96(T)(W)- left, 
ahead, right 

73.2% 

5.8% 

96.6% 

15 

0 

25 

69.1% 14 

10.7% 0 

96.2% 29 

75.4% 15 71.5% 15 

5.4% 0 9.5% 0 

!01.8% 35 101.3% 41 

I(ey paran1eters: Stage 2 (the dedicated right turn arrow) i§ run every cycle. The pedestrian stage has a 12 second intergreen, 
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Subject NA2, Nairn, Transport Assessment (Response to Transport Scotland) 

Date 21 March 2018 Job No/Ref 254313-00 

Table 6: Locbloy Road I A96(T)- Peak Period Capacity Results (AM & PM) - Scenario D 

Lochloy Road - 106.9% 24 92.9% 8 
left, ahead & 
right 

A96(T)(E) - 78.7% 16 76.3% 16 
right, left, ahead 

View Road- 6.5% 0 10.7% 0 
ahead, right, left 

A96(T)(W)- left, 106.0% 45 108.8% 64 
ahead, right 

Deg Sat 

111.7% 

81.2% 

6.1% 

111.9% 

Mean 
MaxQ 

33 

16 

0 

62 

- - ----. ---· -- ---

tMa]20(9(1'M)• 

Deg Sat 

106.3% 

77.6% 

10.7% 

112.0% 

Mean 
MaxQ 

15 

17 

0 

77 

l(ey parameters: Stage 2 (the dedicated right turn arrow)!§ run every cycle. The pedestrian stage has a 17 second intergreen. 

Table 6: Lochloy Road I A96(T)-Peak Pel'iod Capacity Results (AM & PM) - Scenario E 
......... . ., .. 

i • Base2019(AM) . Base Wi9 (J>M) · · . . Tot¥12019 (AM) · ·· Total 2019 (PM) •. 
ApproadrArrn · .••. 

Deg Sat 
Mean 

Deg Sat 
Mean 

Deg Sat 
Mean 

Deg Sat 
Mean 

. ·. .·. · . MaxQ MaxQ MaxQ MaxQ 

Lochloy Road - 95.1% 13 92.9% 8 92.7% 13 92.0% 8 
left, ahead & 
right 

A96(T)(E) - 73.2% 15 69.1% 14 78.2% 16 72.2% 16 
right, left, ahead 

View Road- 5.8% 0 10.7% 0 5.0% 0 9.0% 0 
ahead, right, left 

A96(T)(W)- left, 96.6% 25 96.2% 29 93.3% 23 92.5% 28 
ahead, right 

l(ey parameters: Under the Total scenario, stage 2 (the dedicated right tun1 at'l'O\V) is double-cycled. In the Base scenario, stage 2 is 

called every cycle in accordance with the current signal specification and as request by TS/BEAR. The pedestrian stage has a 12 

second intergreen in both scenarios. 

LinSig optimises the cycle time and green time for each phase/stage. 
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Subject NA2, Nairn, Transpott Assessment (Response to Transport Scotland) 

Date 21 March 2018 Job No/Ref 254313-00 

Discussion and Key Issues 

Key Issues 

There are three main issues that need to be taken into consideration when reviewing the above 
results, namely: 

• Whether or not the dedicated tight-turn facility in stage 2 is enabled/required every cycle; 

• The appropriate length of the pedestrian intergreen in stage 4; and 

• The likelihood of the 'worst case' scenario occurring every cycle. 

Right-turn Arrow (Stage 2) 

Under Scenario A and Scenario B, the 'right-turn' facility in stage 2 has not been enabled due to the 
low level of demand for right turners. In other words, any vehicles making this movement would be 
able to do so either within gaps on oncoming vehicles or in the intergreen and thus without recourse 
the calling of the dedicated right turn an·ow. (The TA provides full details of all traffic demands, 
including the 2017 observed survey counts). 

Fmthermore, having stage 2 being called every cycle would impose a level of inefficiency on the 
operation of the junction. In the interests of maximising the junction's operational performance, and 
taking into consideration that the dedicated right-turn facility is demand dependant, stage 2 has not 
been enabled in the first two scenarios. 

Pedestrian Intergreen (Stage 4) 

The CMX clearance/pedestrian intergreen is, as noted by TS, demand dependant. Assuming a 
'worst case' scenario, the pedestrian stage is called every 90 seconds (the modelled cycle time), and 
every 90 seconds the intergreen operates at its maximum of 17 seconds. This is considered rather 
onerous. Including the IO second pedestrian green time, this equates to a total pedestrian stage time 
of 27 seconds. It is considered that such a scenario is highly unlikely to be called every cycle and 
consequently, if the intergreen was reduced to a more realistic and representative value, the 
operational performance of the junction can be improved significantly. 

Refer also to the discussion below. 

'Worst Case' Scenario 

A 'worst case' scenario consists of the right-turn arrow (stage 2) being called every cycle and the 
pedestrian stage (stage 4) having an intergreen of 17 seconds. Importantly, both stage 2 and stage 4 
are demand dependant, as confirmed by TS. Running both stages every cycle reflects a scenario 
which is unlikely to occur and which is not considered a reasoned or realistic approach to 
understanding how this junction is likely to operate following the introduction of development 
related trips to the network. Fmthermore, no quantitative information or data to suppott the request 
from TS/BEAR that a 'worst case' scenario should be considered as pmt of the planning application 
was made available. 

As outlined in the TA, the highest number of development related trips making the right-turn from 
the A96 ( east arm) onto Lochloy Road can be found during the PM peak period. Here, a total of 12 
additional PCUs have been identified. This equates to approximately I vehicle every 5 minutes. 
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Subject NA2, Nairn, Transpo1t Assessment (Response to Transport Scotland) 

Date 21 March 2018 Job No/Ref 254313-00 

Having the stage 2 right-turn arrow called every 90 seconds is therefore not considered to be 
representative of a demand dependant facility. 

Conclusions and Recommendation 

In conclusion: 

• The 'worst case' scenario requested by TS/BEAR is unlikely to occur on a continual basis 
tlu·oughout the AM and PM peak periods. This is evidenced within the TA where it has been 
shown that there are only 12 additional development-related trips making the right tum onto 
Lochloy Road during the PM peak period. This equates to circa 1 vehicle every 300 seconds, 
compared to a cycle time of 90 seconds; 

• Introducing any form of mitigation at this junction to account for the introduction of 12 
development related trips is not considered to be appropriate justification for the introduction of 
any mitigation, nor a positive example of'value engineering'; and 

• Scenario E shows that junction performance can be improved significantly through the double
cycling of stage 2 such that the results from the Total scenario (i.e. with development) mitrnr 
very closely the results from the equivalent Base scenario. This suggests that the junction will 
continue to operate effectively following the addition of the development related trips. 

Based upon the above, it is recommended that no mitigation as a direct result of the 'NA2' 
development proposals is required. However, Scenario E could be implemented by TS/BEAR if 
considered appropriate. 

Finally, the overall findings and content of the original TA remain correct and unchanged. The 
work presented within this paper reflect a series of simple sensitivity tests which have been 
unde1taken to address the latest comments received from TS ( and BEAR). 
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Subject NA2, Nairn, Transport Assessment (Response to Transport Scotland) 

Date 21 March 2018 Job No/Ref 

Appendix A - LinSig Model Outputs 
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NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

User and Project Details 

Project: 

Title: 

Location: 

File name: A96-Lochloy Road-View Road (sensitivity)-12 seconds RT 20-03-2018.lsg3x 

Author: 

Company: 
-------------·-··----

Address: 

Notes: 

Network Layout Diagram 

A96/Lochloy RoadNiew Road 

Lt 

" 
u 
& 
"'' -~ -~ E 
~~ 
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e " ~ I - ' ' • ' ' 
£ 



NA2, Nairn - Loch Joy Road I A96 4-arm signalised junction 2019 

Phase Diagram 

Phase Input Data 

Phase Name Phase Type Assoc.Phase Street Min Cont Min 

A Traffic 7 7 

B Traffic 7 7 

c Ind. Arrow D 4 4 

D Traffic 7 7 

E Traffic 7 7 

F Pedestrian 7 7 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Phase lntergreens Matrix 

F 

8 

F 12 12 12 

Phases in Stage 

Stage No. Phases In Stage 

1 AD 

2 CD 
---------·---

3 BE 
--

4 F 

Stage Diagram 
L!J 1Min>=7 21 1Min>=4 31 1Min>:::7 41 1Mln>-7 

@~)® '/® ~s1 ,;® 
>---'-®------< >---®-----< .__i;f>--+ 

ef ~ ef ~Q7) (E7 ~ ef ~ , __ , 

Phase Dela s 

Term. Stage Start Stage Phase Type Value Cont value 

There are no Phase Delays defined 

Prohibited Stage Change 

To Stage 

From 
Stage 



NA2, Nairn v Lochloy Road I A96 4varm signalised junction 2019 
Give-Wav Lane ln11ut Data 

Junction: A96/LochloyRoadNlew Road 
. 

·. 

Max Flow Min Flow 
. 

when when Opposing Opp. Lane Opp, Right Tum 
Non-B_locking 

Right Tum 
Max Tums 

Lane Movement Storage RTF in lntergreen 
Giving Way Giving Way Lane Coe ff. Mvmnts. Storage (PCU) (PCU) Move up (s) (PCU) 

(PCU/Hr) (PCU/Hr) 

112 8/1 (Right) 1439 0 3/1 1.09 To 5/1 {Ahead) 2.00 . 0.50 2 2.00 
(Lochloy Road) 

·-·--- ----·-· 
212 

5/1 (Right) 1439 0 411 1.09 To 6/1 (Ahead) 3.00 . 0.50 3 2.00 
(A96(E)) 

311 
6/1 (Righi) 1439 0 111 1.09 To 7/1 (Ahead) 2.00 2.00 0.50 2 2.00 

(View Road) ---~-- __ ,,,_, __ ------
411 7/1 (Righi) 1439 0 211 1.09 To 8/1 (Ahead) 2.00 2.00 0.50 2 2.00 

(A96 (\NJ) 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Lane Input Data 

Junction: A96/Lochloy RoadNiew Road 

Physical Sat 
Def User 

Lane Turning 
Lane Start End Saturation Nearside 

Lane Type 
Phases 

Disp. Disp. 
Length Flow 

Flow 
Width Gradient 

Lane 
Turns Radius 

(PCU) Type 
(PCU/Hr) 

(m) (m) 
. 

Arm 6 
12.20 1/1 Left 

(Lochloy u B 2 3 3.6 Geom - 3.00 0.00 y 
Road) Arm 7 

Inf 
Ahead 

"" ___ --· 
1/2 Arm 8 

(Lochloy 0 B 2 3 2.0 Geom - 3.00 0.00 y 
Right 12.00 

Road) 
-

Arm 7 
10.50 

2/1 Left 

(A96 (E)) 
u D 2 3 6.0 Geom - 3.00 0.00 y 

Arm 8 
Ahead 

Inf 
--f-

2/2 
0 DC 2 3 2.0 Geom 3.00 0.00 y Arm 5 

10.00 
(A96 (E)) - Right 

-
Arm 5 

Inf Ahead 

3/1 
.. 

Arm 6 
(View 0 E 2 3 4.0 Geom - 2.90 0.00 y 

Right 14.00 
Road) 

Arm 8 
8.00 Left 

Arm 5 
12.00 

Left 
--

4/1 0 A 2 3 10.4 Geom 3.40 0.00 y Arm6 
Inf 

(A96 (1,/1/)) - Ahead 
·-

Arm 7 
15.00 Right 

----·--
5/1 u 2 3 60.0 Inf - - - - - -

·- --""" 

6/1 u 2 3 60.0 Inf - - - - - -

7/1 u 2 3 60.0 Inf - - - - - -
!-----"---·-- -

8/1 u 2 3 60.0 Inf - - - - - -

Traffic Flow Groups 

Flow Group Start Time End Time Duration Formula 

1: 'AM Peak BASE' 08:10 09:10 01:00 

2: 'PM Peak BASE' 16:40 17:40 01:00 

3: 'AM Peak TOTAL' 08:10 09:10 01:00 

4: 'PM Peak TOTAL' 16:40 17:40 01:00 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Scenario 1: 'AM Peak Base 2019' (FG1: 'AM Peak BASE', Plan 1: 'Network Control Plan 1') 
Traffic Flows, Desired 
Desired Flow : 

Destination 

A B c D Tot. 

A 0 53 3 270 326 

B 37 0 3 624 664 
Origin 

c 2 3 0 13 18 

D 133 553 10 0 696 

Tot: 172 609 16 907 1704 

Traffic Lane Flows 
. 

Lane 
Scenario'1: 

AM Peak Base 2019 

Junction: A96/Lochloy RoadNiew Road 

1/1 326(1n) 
(with short) 56(0ut) 

1/2 
270 

(short) 

2/1 664(1n) 
(with short) 627(0ut) 

2/2 
37 

(short) 

3/1 18 

4/1 696 

5/1 172 

6/1 609 

7/1 16 
--

8/1 907 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Lane Saturation Flows 

Junction: A96/Lochloy RoadNiew Road 

Lane 
Nearside Allowed 

Turning 
Lane Width Gradient Radius 

(m) Lane Turns (m) 

111 Arm 6 Left 12.20 

(Lochloy Road) 
3.00 0.00 y 

Arm 7 Ahead Inf 

112 
3.00 0.00 y Arm 8 Right 12.00 (Lochloy Road) 

211 Arm 7 Left 10.50 

(A96 (E)) 
3.00 0.00 y 

Arm 8 Ahead Inf 
>·---·--·-· ---------

212 
3.00 0.00 y Arm 5 Right 10.00 

(A96 (E)) 

Arm 5 Ahead Inf 

311 
r--------··-··------ --------·-

(View Road) 
2.90 0.00 y Arm 6 Right 14.00 

Arm 8 Left 8.00 

Arm 5 Left 12.00 
411 

3.40 0.00 y Arm 6 Ahead Inf 
(A96 (W)) 

Arm 7 Right 15.00 

511 Infinite Saturation Flow 
----------

611 Infinite Saturation Flow 

711 Infinite Saturation Flow 
···-------·------

8/1 Infinite Saturation Flow 

Turning Sat Flow Flared Sat Flow 
Prop. (PCU/Hr) (PCU/Hr) 

94.6 % 
1715 1715 

5.4 % 

100.0 % 1702 1702 

0.5 % 
1914 1914 

99.5% 
-------

100.0 % 1665 1665 

11.1 % 
r-------

16.7 % 1652 1652 

72.2 % 

19.1 % 

79.5 % 1907 1907 

1.4 o/o 

Inf Inf 

Inf Inf 

Inf Inf 

Inf Inf 

Scenario 2: 'PM Peak Base 2019' (FG2: 'PM Peak BASE', Plan 1: 'Network Control Plan 1') 
Traffic Flows, Desired 
Desired Flow : 

Destination 

A B c D Tot. 

A 0 39 4 127 170 
--------- ... 

B 96 0 3 656 755 
Origin 

c 5 0 0 11 16 

D 187 677 10 0 874 

Tot. 288 716 17 794 1815 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Traffic Lane Flows 

Lane 
Scenario 2: 

PM Peak Base 2019 

Junction: A96/Lochloy RoadNiew Road 

1/1 170(1n) 
(with short) 43(0ut) 

1/2 
127 

(short) 

2/1 755(1n) 
(with short) 659(0ut) 

2/2 
96 

(short) 

3/1 16 

4/1 874 

5/1 288 

6/1 716 

7/1 17 

8/1 794 

Lane Saturation Flows 

Junction: A96/Lochloy RoadNiew Road 

Lane Nearside Allowed 
Turning 

Lane Width Gradient Radius 
(m) 

Lane Turns (m) 

1 /1 Arm 6 Left 12.20 

(Lochloy Road) 
3.00 0.00 y 

Arm 7 Ahead Inf 

1/2 
3.00 0.00 y Arm 8 Right 12.00 

(Lochloy Road) 

2/1 Arm 7 Left 10.50 

(A96 (E)) 
3.00 0.00 y 

Arm 8Ahead Inf 
---

2/2 3.00 0.00 y Arm 5 Right 10.00 
(A96 (E)) 

Arm 5 Ahead Inf 

3/1 2.90 0.00 y Arm 6 Right 14.00 
(View Road) 

Arm 8 Left 8.00 
- --

Arm 5 Left 12.00 

4/1 
(A96 (IN)) 

3.40 0.00 y Arm 6 Ahead Inf 

Arm 7 Right 15.00 
~ ........ 

5/1 Infinite Saturation Flow 

6/1 Infinite Saturation Flow 

7/1 Infinite Saturation Flow 

8/1 Infinite Saturation Flow 

. 

Turning Sat Flow Flared Sat Flow 
Prop. (PCU/Hr) (PCU/Hr) 

90.7 % 
1723 1723 

9.3% 

100.0 % 1702 1702 

-· 
0.5 o/o 

1914 1914 
99.5 % 

100.0 % 1665 1665 

31.3 % 

0.0% 1687 1687 

68.8% 

21.4 % 
--

77.5% 1902 1902 

1.1 % 

Inf Inf 

Inf Inf 

Inf Inf 

Inf Inf 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Scenario 3: 'AM Peak TOTAL 2019' (FG3: 'AM Peak TOTAL', Plan 1: 'Network Control Plan 1 ') 
Traffic Flows, Desired 
Desired Flow : 

Destination 

A B c D Tot. 

A 0 59 4 299 362 

B 41 0 3 624 668 
Origin "" 

c 2 3 0 13 18 
"··------- ---------D 147 553 10 0 710 

Tot. 190 615 17 936 1758 

Traffic Lane Flows 
" 

Scenario 3: 
Lane AM Peak TOTAL 

2019 

Junction: A96/Lochloy RoadNiew Road 

1/1 362(ln) 
(with short) 63(0ut) 

------------- --·-·----------
1/2 

299 (short) 

2/1 668(1n) 
(with short) 627(0ut) 

2/2 41 (short) 
----

3/1 18 

4/1 710 

5/1 190 

6/1 615 

7/1 17 

8/1 936 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Lane Saturation Flows 
Junctio.n: A96/Lochloy RoadNiew Road 

. 

·. . 

. 
• 

Lane Tur'ning 
Lan~ Width Gradient Nearside Allowed Radius 

Turning Sat Flow Flared Sat Flow 

(m) ! Lane Turns 
(ml 

Prop. (PCU/Hr) (PCU/Hr) 
• 

. 

1/1 Arm 6 Left 12.20 93.7 % 

(Lochloy Road) 3.00 0.00 y 1717 1717 
Arm 7 Ahead Inf 6.3 °/o 

-- -------
1/2 

3.00 0.00 y Arm 8 Right 12.00 100.0 % 1702 1702 
(Lochloy Road) 

2/1 Arm 7 Left 10.50 0,5 °/o 

(A96 (E)) 
3.00 0.00 y 1914 1914 

Arm 8 Ahead Inf 99.5 % 

2/2 
3.00 0.00 y Arm 5 Right 10.00 100.0 % 1665 1665 (A96 (E)) 

Arm 5 Ahead Inf 11.1 % 

3/1 2.90 0.00 y Arm 6 Right 14.00 16.7 % 1652 1652 
(View Road) 

Arm 8 Left 8.00 72.2% 

Arm 5 Left 12.00 20.7 % 

4/1 3.40 0.00 y Arm 6 Ahead Inf 77.9 % 1903 1903 
(A96 (:,N)) -

Arm 7 Right 15.00 1.4 % 

5/1 Infinite Saturation Flow Inf Inf 

6/1 Infinite Saturation Flow Inf Inf 

7/1 Infinite Saturation Flow Inf Inf 

8/1 Infinite Saturation Flow Inf Inf 

Scenario 4: 'PM Peak TOTAL 2019' (FG4: 'PM Peak TOTAL', Plan 1: 'Network Control Plan 1') 
Traffic Flows, Desired 
Desired Flow • 

Destination 

A .. B c D Tot. 

A 0 45 5 145 195 

B 108 0 3 656 767 
Origin 

c 5 0 0 11 16 

D 210 677 10 0 897 

Tot. 323 722 18 812 1875 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Traffic Lane Flows 

Scenario 4: 
Lane PM Peak TOTAL 

2019 

Junction: A96/Lochloy RoadNiew Road 

1/1 195(1n) 
(with short) 50(0ut) 

1/2 145 (short) 

2/1 767(1n) 
(with short) 659(0ut) 

2/2 108 (short) 
------

3/1 16 
~--·----· 

4/1 897 

5/1 323 

6/1 722 

7/1 18 

8/1 812 

Lane Saturation Flows 

Junction: A96/Lochloy RoadNiew Road 

Lane 
Nearside Allowed 

Turning 
Lane Width Gradient Radius 

(m) 
Lane Turns 

(m) 

1 /1 Arm 6 Left 12.20 

(Lochloy Road) 
3.00 0.00 y 

Arm 7 Ahead Inf 

1/2 3.00 0.00 y Arm 8 Right 12.00 
(Lochloy Road) 

2/1 Arm 7 Left 10.50 

(A96 (E)) 3.00 0.00 y 
Arm 8 Ahead Inf 

. 

2/2 
3.00 0.00 y Arm 5 Right 10.00 

(A96 (E)) 
·-· 

Arm 5 Ahead inf 

3/1 2.90 0.00 y Arm 6 Right 14.00 
(View Road) 

Arm 8 Left 8.00 

Arm 5 Left 12.00 

4/1 
3.40 0.00 y Arm 6 Ahead inf 

(A96 (\JV)) 
Arm 7 Right 15.00 

5/1 Infinite Saturation Flow 
..• 

6/1 Infinite Saturation Flow 
··--· 

7/1 Infinite Saturation Flow 
.. 

8/1 Infinite Saturation Flow 

. 

. 

Turning Sat Flow Flared Sat Flow 
Prop. (PCU/Hr) (PCU/Hr) 
. 

90.0 % 
1724 1724 

10.0 % 

100.0 % 1702 1702 

0.5 o/o 
1914 1914 

99.5 % 

100.0 % 1665 1665 

31.3 % 

0.0 °/o 1687 1687 

68.8% 

23.4 % 

75.5 °/o 1897 1897 

1.1 °/o 

Inf Inf 

inf Inf 

Inf Inf 

Inf Inf 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Scenario 1: 'AM Peak Base 2019' (FG1: 'AM Peak BASE', Plan 1: 'Network Control Plan 1') 
Stage Sequence Diagram 
1 Min:7 2 Min:4 3 Min:7 4 Min:7 

Stage Timings 

Stage 1 2 3 4 
. 

Duration 33 4 16 7 

Change Point 0 45 54 75 

Signal Timings Diagram 

0 10 20 30 40 50 60 70 80 

---------
0 45 54 75 ·-----

12 : 33 5: 16 ' 8: 7 

A /" 
/, 

/~ 
,\' 

B 
\\·,_ /i 

Cf) \\• /,7 
I 

Q) / / N Cf) //,- r c •• t1'e (I) // / I' x /\'<. .c I / / ,\ 
(l.. D // / 

ii/ / 
'\: \ ... 1y• 

/! / / ~\ /I \ /// / E ;,.;,// /-·-- - - - - - --
,_. 

'" \ 
F 

.1~.:. ___ ,,/.,, 
" '•\ • 

0 10 20 30 40 50 60 70 80 

Time in cycle (sec) 

90 

A 
B 
c 
D 
E 
F 

90 



NA2, Nairn - Lochloy Road I A96 4-arm slgnalised junction 2019 
Network Layout Diagram 



NA2, Nairn- Lochlo Road I A96 4-arm signalised ·unction 2019 

A9P~h~5?11!X RoadNiew Road 
Total Traffic Delay: 26.0 pcuHr 
Ave. Route Delay Per Ped: 0.0 s/Ped 

l1 ,, : 
, 

' 

b ro 
0 

<r • 

u, 

,~ 
~E 
' SC 

M 

E 
SC I - , , • ' , 

l1 



NA2, Nairn ~ Lochloy Road I A96 4~arm signalised junction 2019 

Network Results 

Item 
um, lane Co1'11r0Uer Posltton In 

Full Phase Arrow N,m Total Green Arrow Demand Sat Flow Capacity Deg Sat 
Description Type Stream Fiitered Route Phase Greens (•) Green (s) Flow(pcu} (pou/Hr) {pou) (%) 

Networt,; NIA 96,6% 

A96n..ocl,loy 
Road Mew NIA 96.6% 
Road 

--·-·---- -·--·----- ·----
Lochloy Road 

1/1+112 Left Ahead u,o NIA NIA B 16 326 1715:1702 343 95,1% 
Right 

2/1+2/2 
A96 (E) Right u,o NIA NIA D c 42 4 664 1914:1665 907 73,2% 

left Ahead 
-------·- -·-· 

View Road 
311 Ahead Right 0 NIA NIA E 16 18 1652 312 5.8% 

Left 

411 . 
A96N-I) Left 

0 NIA NIA A 33 698 1907 720 96.6% 
Ahead Right 

511 u NIA NIA 172 '"' '"' 0.0% _________ ,,, __ -·-------·--- -~----·-- ---~--
611 u N'A NIA o09 '"' '"' 0.0% 

-··------- ------·-·- -·--------·---
______ ,, __ 

711 u NIA NIA 16 lol 1,1 0.0% 

811 u NIA NIA 907 '"' '"' 0.0% 
"----·-

Ped link: P1 
Unnamed Ped NIA F 7 0.0% 

Link 

Ped.Uhk:P2 :. 
Unnamed Ped NIA F 7 0 0 0,0% 

link 

Ped Link: P3 
Unnamed Ped NIA F 7 0 0.0% 

Link 
~·- ---·-·-· 

Ped Urik: P4 
Unnamed Ped NIA F 7 0 0 0.0% 

.· . Link 



NA2, Nairn- lochlov Road I A96 4-arm slgnallsed junction 2019 
. . 

Rand+ Storage Area Mean 
Leaving Turners In 

Turners When Turners In Uniform Overs at Uniform . Total Av. Delay Max. Back of Rand+ 

"" Item Arriving (pcu) 
(pcu) Gaps (pcu) 

Unopposed lntergreen Delay 
Delay Delay 

Delay PerPCU Uniform Oversat Queue 
(pcu) (pcu) (pouHr) (pcuHr) (pcuHr} . (pcuHr} (slpou} Queue{pou) Queue(pcu) 

{pcu) 

Network . 299 19 2 12.2 15,6 o., 28.0 . 
A9~n..Oc.hl.oy 
Rq'a~Niew. • . 299 19 2 12.2 15.6 O,J 28,0 . 
Ro.ad. · >_. ·. 

·-· -
111+1/2 326 326 270 0 0 3,2 5,8 0.1 9.1 100.0 7.6 5,8 13.3 

211.+212> .. ·. :"-- 664 664 16 19 1 3,5 1.3 o., 5.0 27.1 13.2 1.3 14.5 
··-

3/1 18 18 3 0 0 o., 0,0 0,0 o., 36.1 0.4 0,0 0.4 
.. -·--- ·--~-

411·. ,:_. :: . 695 696 10 0 0 5,3 8.4 0.0 13.8 71.2 17.0 8.4 25.4 

5/1 172 172 . 0,0 0,0 0.0 0.0 0,0 0,0 0,0 
---· ---· 

611 
. . ... 609 509 . . . 0,0 0.0 . 0.0 0.0 0.0 0.0 0.0 

711 15 15 0.0 0.0 0,0 0,0 0,0 0,0 0,0 
. 

.811 · : 907 907 . . . 0,0 0,0 . 0,0 0,0 0,0 0,0 0,0 
----

Ped Link: P1 0 0 . . 
Ped Link: P2 . 0 0 . . . . . . . . 

Ped Link: P3 0 0 
. 

Piid'Unk: P4 0 0 . . . . 

C1 PRC for Signalled Lanes(%)' -7.3 Total Delay for Slgnalled Lanes (pcuHr): 27.99 Cycle Time (s): " PRC Over All Lanes{%) -7.3 Tola! Delay Over All Lanes{pcuHr): 27.99 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Scenario 2: 'PM Peak Base 2019' (FG2: 'PM Peak BASE', Plan 1: 'Network Control Plan 1') 
Sta e Sequence Dia ram 
1 Min: 7 2 Min: 4 3 Min: 7 4 Min: 7 

--(F}--. 

Stage Timings 

Stage 1 2 3 4 . 

Duration 42 4 7 7 

Change Point 0 54 63 75 

Signal Timings Diagram 

--------------------------------

<I) 
Q) 
<I) 
ro .r:: 

0.. 

A 
B 
c 
D 
E 
F 

0 

0 

10 20 

10 20 

30 40 50 60 70 80 

75 

12: 42 

30 40 50 60 70 80 

Time in cycle (sec) 

90 

90 

A 
B 
c 
D 
E 
F 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Network Layout Diagram 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

A9P~~~_<;;~~x RoadNtew Road 
£ Total Trame Dolay: 24.7 pcuHr ill Ave. Roule Delay Per Ped: 0,0 slPed 

u, 

' ' ' ' 
~ 

ob 
,,' ,' 

' 

' 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Network Results 

Item Lane Lane Controller Position In 
Full Phase 

Arrow · Norn Total Green Arrow Demand Sat Flow Capacity Deg Sat 
. DesorfpUon Type Stream Fiitered Route Phase Greens (•) Green {s) Flow{pcu} {pou/Hr} (pcu) . (%) 

. 
Network NIA . . 96.2% 

,!1,96/L:Oc!lloy.:: < 
Road Mew NIA . . . . . . 96.2% 
Road . 

lochloy Road 
111+1/2 Left Ahead U<O NIA NIA B 1 7 170 1723:1702 183 92.9% 

Right 

211+212 
A96 (E) Righ! u,o NIA NIA D c 1 51 ' 755 1914:1665 1093 69.1% .. Lett Ahead 

--·--
View Road 

3/1 Ahead Righi 0 NIA NIA E 1 7 16 1667 150 10.7% 
Left 

4!1 
.. A96~Left 0 NIA NIA A 1 " 874 1902 909 96.2% 
· .. · ., Ahead Right 

_,,, __ ,, 
511 u NIA NIA 288 "' '"' 0,0% 

611 .· > u NIA NIA 716 /al '"' 0,0% 

711 u NIA NIA 17 /al '"' 0,0% 

e{1 ·:::·..;:·'.", u NIA NIA . 794 '"' '"' 0.0% 
. --"-- •.. 

Ped Link: P1 
Unnamed Ped NIA F f 7 . 0 0 0.0% 

Link 

.·. .• Unnamed Ped 
Ped'Link:.Pi ·· ·· 

Link 
NIA . F 1 7 0 0 0.0% .. .· •. _,,_, __ --t--,---,---.. -~ ~-·~-- ···~-

Ped Link: P3 
Unnamed Ped NIA F 1 7 0 0 0.0% 

Link 

Ped Link: p4 
Unnamed Ped NIA F 1 7 0 . 0 0.0% 

Link 



NA2, Nairn - Lochloy Road I A96 4-arm signalised iunction 2019 

Turners When Turners In Uniform 
Rimd+ storage Ai-ea 

Total Av. Delay MalC. Baokof Rand+ 
Mean 

Leaving Turners In overs at Uniform "" Jtent Arriving (pcu) (pou) Gaps (pcu) 
Unopposed lntergreen Del11y 

Delay Delay 
Delay PerPCU Uniform Overs at 

Queue 
(pcu} (pcu) (pouHr) 

(pcuHr} (pcuHrJ 
(pcuHr) (s/pcu) Queue_ (pcu) Queue(pcu) 

(pou) 

Network 156 69 8 10.3 13.7 0.7 24.7 . . 
A~~li.oohloY -· 
RoadMew . . "' 69 8 10.3 13.7 0.7 24.7 . . 
Ro~d_ -."_ ·_. ·. 

··--·· 
1/1+112 170 170 122 0 5 1.9 4.0 0.0 6.0 126.4 3.5 4.0 7.6 

2/1+212 . 755 755 23 69 3 2.8 1.1 0.6 4.6 21.4 12.7 1.1 13.8 

3/1 16 16 0 0 0 0.2 0.1 0.0 0.2 51.2 0.4 0.1 0.4 
.. 

4/1 ·• .·· .... 874 874 10 0 0 5.5 6.5 o., 14.0 57.6 20.9 6.5 29.3 

511 288 288 o., 0.0 0.0 0.0 0.0 o., ,.o 
--- _,, ____ 

-----

611 ·.· ... · 716 716 . . . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

711 17 17 o., 0.0 0.0 0.0 o.o 0.0 00 
--·- ·--.... - .. ,_,_,.,__ ~-

-~11 ... ·.-< .· 794 "' . . . 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0 
------ -------· ---·- '-----------

Ped Link: P1 0 0 . . . 

f>~d Link: P2 0 0 . . . . 

Ped Link! P3 0 0 . . 
Ped Unk: P4 0 0 . . . . . 

C1 PRC for Signalled Lanes{%): ~, Total Delay for Signalled Lanes (pcuHr); 24.68 CycleTlme(sj· ,0 

PRC Over All Lanes(%): ~, Total Delay Over All lanes(pcuHr) 24.68 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Scenario 3: 'AM Peak TOTAL 2019' (FG3: 'AM Peak TOTAL', Plan 1: 'Network Control Plan 1') 
Stage Se uence Diagram 

--(i}----

Stage Timings 

Stage 1 2 3 4 

Duration 32 4 17 7 

Change Point 0 44 53 75 

Signal Timings Diagram 

0 10 20 30 40 50 60 70 80 90 

0 44 53 75 
12 : 32 5: 17 , 8:7 

A !~ ,/r A •· 
(/) B ;. ----- ------------l\·-- / I B (!) I ' / .·} ~ (/) c ////. - -- ----- -- ---------- ~- !,, . / c (1J I / i 

/:;< r. // // a. D /// / rl· D 
E 

/// // \ !( \ E /I/~/ ... /• • \ !i~,J_.,/ • "\ 
,,,,, 

<1. F F 

0 10 20 30 40 50 60 70 80 90 

Time in cycle (sec) 



NA2, Nairn - lochloy Road I A96 4-arm signalised junction 2019 
Network Layout Diagram 



NA2, Nairn - Lochlo Road I A96 4-arm signalised ·unction 2019 

A9Pi~~~~ISY.-tRoadMew Road 

Total Traffic Delay: 41.6 p,:uHr 
Ava. Route Delay Per Ped: 0.0 siPed 

/1 
,/ / 

' 

' 

b • 0 
0: • ·~ 

"' ~! 
M 

E 
<( 

I 
' • , 

';i 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Network Results 

Item 
Lane Lane controller Position In Furl Phase Arrow N"m Total Green Arrow Demand Sat Flow Capacity Deg Sat 
Description Typ, Stream Fiitered Roule Phase Greens (s) Green (s) !Clow(pcu) (pou/Hr) (pcu) (%) 

Network NIA 101.8% 
--··--·--·-

A9Gn..oohlo~ . 
RoadNlew NIA 101.8% 
Road 

"' . "-------- ~--- ____ ,, ___ ,_ ·-·-·--
Lochloy Road 

1/1+1/2 left Ahead u,o NIA NIA 8 17 362 1717:1702 362 100.0% 
Right 

----- -··· . . 
211+2/2 AS6 (E) Righi u,o NIA NIA D c 41 4 668 1914:1665 666 75.4% 

Left Ahead 
-·--·--·-·" 

View Road 
3/1 Ahead Right 0 NIA NIA E 17 18 1652 330 5.4% 

Left 

411 A96 Wv) left 0 NIA NIA A 32 710 1903 698 101.8% 
Ahead Rfght 

--·-·----·- ·-----
511 u NIA NIA 190 lei '"' 0.0% 

~· 
6(1 u NIA NIA 615 lei '"' 0.0% 

711 u NIA NIA 17 lei '"' 0.0% 

8/1 u NIA NIA 936 lei '"' 0.0% 
------· ------·--------

Ped link: P1 
Unnamed Ped 

NIA F 7 0 0 0.0% 
Unk 

---------

Ped Link; P2 
Unnamed Ped NIA F 7 0 0 0.0% 

Link 

Ped link: P3 
Unnamed Ped NIA F 7 0 0 0.0% 

link 
--·-·- ·--·---.... --

Ped Link: P4 
Unnamed Ped NIA F 7 0 0 0.0% 

link 



NA2, Nairn - Lochlov Road I A96 4-arm slgnallsed junction 2019 
. 

Rand+ Storage. Area . Turners When Tumen1Jn Unlfonn Total Av. Delay Max. Back of Rand+ Meiin Max 
Item Arriv1ng (pcu} 

Leaving Turners In Unopposed lntergreen Delay 
overs at Unlfonn 

Delay PerPCU Unlfonn Oversat Queue 
(pou) Gaps (pou) Delay Delay 

(pcu) (pcu) (pnuHr) 
(pouHr} (pcuHr) 

(pcuHr) (s/pcu) Queue (pnu) Queue (pnu) (pou) 
. 

Network 298 40 15 13.5 27.8 0,3 41.6 . . 
A96fl_OcliJt)Y 
RaadMew . 298 40 15 13,5 27.8 0,3 41.6 . . . . 
Ro'ad 

1(1+112 362 362 286 0 13 3.6 9.5 0.1 13.2 130.8 8,5 9.5 18.0 

2(1+212 668 668 0 40 1 3.7 1.5 0.2 5.4 28.9 13.6 1.5 15.1 
··------"- ·--·--------· -----· ... 

3/1 18 18 3 0 0 0.1 0.0 0,0 0,2 35.0 0,4 0,0 0.4 
------·- --·-------- ·------· ----- ___ ,, __ 

4/1 " .· 710 698 10 0 0 6.1 16.7 0,0 22.9 116.0 18.1 16.7 34.8 

511 187 187 0.0 0,0 0.0 a.o 0,0 0,0 0,0 
----

611 · .. · . 605 605 . . a.a 0.0 0.0 a.a 0.0 o.o o.o 

711 17 17 0,0 0,0 0,0 0,0 0,0 0,0 0,0 
--811 . . 936 936 . . . 0,0 a.a . a.a a.a a.a a.a a.a 

... 
Ped Link: P1 a 0 . . . . 

. 

Pfid Link: P2 a a . . . . . . . 

Ped Lirik: P3 a a . . . 
. 

Peil ~Ink: P4 . · a a . . . . . . 

" PRC for Signalled Lanes(%): -13.1 Total Delay for Signalled Lanes (pcuHr): 41.58 Cycle Time (s)· " PRC Over All Lanes{%)' -13.1 Total Delay Over AH Lanes(pcuH,): 41,58 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Scenario 4: 'PM Peak TOTAL 2019' (FG4: 'PM Peak TOTAL', Plan 1: 'Network Control Plan 1') 
Stage Sequence Dia ram 
1 Min: 7 2 Min: 4 3 Min: 7 4 Min: 7 

Stage Timings 

Stage 1 2 3 4 

Duration 41 4 8 7 

Change Point 0 53 62 75 

Signal Timings Diagram 

0 10 20 30 40 50 60 70 80 90 

0 53 62 75 
12 41 8 7 

A • /J 

<I) B /e i 
ID 

/·:.:~ \/ <I) c ro "}\.,/ .r: // / ;X, a.. D // ' //// / ///~ 
E /(>' ,. '! .\ 

' 
',, 
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F '· • •• 
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Time in cycle (sec) 
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NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Network Layout Diagram 
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NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Network Results 
Lane ""' Ci:int,oller Position In 

. 
Arrow N,m Total Green Arrow Demand Sat Flow · Capacity peg Sat Item 

Description Typ, Sti-eitm Flltered Route 
Full Phase 

Phase Greens (>! Green {s) Flow(pcu) {pcu/Hr) (pcu) (%) . 
Network - NIA - - 101.3% 

A96A.ochloy 
RoadMew - NIA - - 101.3% 
Road 

LochJoy Road 
1/1+112 left Ahead u,o NIA NIA B 1 8 195 1724:1702 202 96.3% 

Right 
.. ·· 

A96 (E) Right 2{1+2/2 
• 

left Ahead 
u,o NIA NIA D c 1 50 4 767 1914:1665 1072 71.5% 

View Road 
311 Ahead Right 0 NIA NIA E 1 8 16 1687 169 9.5% 

Left 
"---

14(1 •· .. 
. A96 rNJ Left 0 NIA NIA A Ahead Right 1 41 - 897 1897 865 101.3% 

5/1 u NIA NIA 323 lol '"' 0.0% 

6(1. . ". ': ,,' u NIA NIA - 722 lol '"' 0.0% 

711 u NIA NIA 18 lol '"' 0.0% 

8{1 < i u NIA NIA 812 '"' '"' 0.0% 
------ ----- -"- -"-·--·----

Ped Link: P1 
Unnamed Ped NIA - F 1 7 0 0 0.0% Liok 

·. Unnamed Ped 
Ped Uilk: P2 Link - NIA - F 1 7 - 0 - 0 0,0% 

---·-.. 

Ped Link: P3 
Unnamed Ped NIA F 1 7 0 0 0.0% 

Llnk 

Ped Link! P4 
Unnamed Ped - NIA - F 1 7 - 0 - 0 0.0% 

.· Link 



NA2, Nairn- lochloy Road I A96 4-arm signalised iunction 2019 

Turners When Turners In Unlfonn 
Rand+ Storage Area 

Total Av, Delay Max. Baokof Rand+ Mean Max 
Leaving Turners In Oversat Unftorm 

Item Al'rlvlng {pcu) 
{pcu} Gaps (pcu) 

Unopposed lntergreen Delay Delay Delay 
Delay PerPCU Uniform oversat Queue 

(pcu) (pcu) . (pouHr) 
(pouHrJ (pouHrJ 

(pcuHr) (s/pcu) Queue (pcu) Queue {pcu) (peu} 

Network 148 104 10 11.7 24,9 0.8 37.4 . 
A96/Lochloy 
RoadNiew . 148 104 10 11.7 24.9 0.8 37,4 . . . 
R0ad . 

1/1+112 195 195 138 0 7 2.2 5.4 0.0 7.8 139.5 4.1 5.4 9.5 

2/1+212 767 767 0 104 4 3.0 1.2 0.7 4.9 23.2 13.5 1.2 14.8 
----

311 16 16 0 0 0 0.2 0.1 0.0 0.2 48.7 0.4 0.1 0.4 
- .•. 

411 .. 
. 

897 885 10 0 0 6.5 18.2 0.0 24.7 99.0 22.7 18.2 40.9 

511 320 320 0.0 0.0 o.o 0.0 0.0 0.0 0.0 

611 '" 713 713 . . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

711 " " 0.0 o.o 0.0 0.0 0.0 0.0 0.0 
- .. 

811 '. < 812 812 . . o.o 0.0 0.0 0.0 0.0 0.0 0.0 
.. . 

Ped Link: P1 0 0 . 
. •. 

. 
Peil Lllik:P2: 0 0 . . . . . . . . 

Ped Link: P3 0 0 . 
·- -"'" 

P6dllnk: P4 0 0 . . . 

c, PRC for Signalled Lanes(%]: -12.6 To!al Delay for Signalled Lanes (pcuHr) 37.39 Cycle Time (s) '° PRC Over All Lanes(%); -12.6 Total Delay Ova, All Lanas(pcuHr) 37.39 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

User and Project Details 

Project: ·. 

Title: . 
-

Location: 
----

File name: A96-Lochloy Road-View Road (sensitivity) -17 seconds RT 20-03-2018.lsg3x 

Author: 

Company: 

Address: 

Notes: 

Network Layout Diagram 

A96/Loch(oy RoadNiew Road 

Lt 
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\ /. 
& 

--'-& 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Phase Diagram 

Phase Input Data 

Phase Name Phase Type Assoc.Phase Street Min Cont Min 

A Traffic 7 7 

B Traffic 7 7 

c Ind. Arrow D 4 4 

D Traffic 7 7 
~-

E Traffic 7 7 
·-------· 

F Pedestrian 7 7 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Terminating 
Phase 

Phases in Stage 
. 

Stage No. Phases in Stage 

1 AD 

2 CD 

3 BE 

4 F 

St o· aae 1aaram 
~ 1Min>=7 " 1Min>=4 

(A~)® ' )® ~ >---®----, 

@! ~ @! ~@ 

Phase Delays 

31 1Min> 7 41 !Min>-7 

~B! ' )® 4--'~E)-----

(~7 ~ @( ~ 

Term. Stage I Start Stage I Phase I Type I Value I Cont value 

There are no Phase Delays defined 

Prohibited Stage Change 

To Stage 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Give-Wav Lane lnllut Data 

Junction: A96/Lochloy RoadNfew Road 

Max Flow Min Flow Non-Blocking Max Tums 
when When Opposing Opp. Lane Opp, Right Tum Right Tum 

Lane Movement 
Giving Way Giving Way Lane Coeff. Mvmnts. Storage (PCU) 

Storage RTF 
Move up (s) 

In Intergreen 

(PCU/Hr) (PCU/Hr} 
(PCU) (PCU) 

1/2 8/1 (Right) 1439 0 311 1.09 To 5/1 (Ahead) 2.00 - 0.50 2 2.00 
(lochloy Road) 

··--.. "- '---·---·-- - "-·-··- ----- ---------

2/2 
5/1 (Right) 1439 0 411 1.09 To 6/1 (Ahead) 3.00 0.50 3 2.00 

(A96(E)) --
311 

6/1 (Right) 1439 0 1/1 1.09 To 7/1 (Ahead) 2.00 2.00 0.50 2 2.00 
(View Road) 

4/1 7/1 (Right) 1439 0 2/1 1.09 To 8/1 (Ahead) 2.00 2.00 0.50 2 2.00 
(A96 (WI) 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Lane Input Data 

Junction: A96/Lochloy RoadNiew Road . 
. 

Def User 
Lane Start End 

Physical Sat Saturation 
Lane 

Nearside 
Turning 

Lane Type Phases Disp. Disp. 
Length -- Flow 

Flow Width Gradient Lane 
_Turns Radius 

(PCU) Type (m) (m) 
. I (PCU/Hr) 

Arm 6 
12.20 

1/1 Left 
(Lochloy u B 2 3 3.6 Geom - 3.00 0.00 y 

Road) Arm 7 
Inf 

Ahead 

1/2 Arm 8 
(Lochloy 0 B 2 3 2.0 Geom - 3.00 0.00 y 

Right 
12.00 

Road) 

Arm 7 
10.50 

2/1 Left 

(A96 (E)) 
u D 2 3 6.0 Geom - 3.00 0.00 y 

Arm 8 
Ahead 

Inf 

2/2 0 DC 2 3 2.0 Geom 3.00 0.00 y Arm 5 
10.00 

(A96 (E)) - Right 
-

Arm 5 Inf 
Ahead 

3/1 Arm 6 
(View 0 E 2 3 4.0 Geom - 2.90 0.00 y 

Right 
14.00 

Road) 

Arm 8 8.00 
Left 

Arm 5 
12.00 

Left 

4/1 0 A 2 3 10.4 Geom 3.40 0.00 y Arm 6 
Inf 

(A96 (W)) - Ahead 

Arm 7 
15.00 

Right 

5/1 u 2 3 60.0 Inf - - - - - -

6/1 u 2 3 60.0 Inf - - - - - -
-

7/1 u 2 3 60.0 Inf - - - - - -
8/1 u 2 3 60.0 Inf - - - - - -

Traffic Flow Groups 

Flow Group Start Time End Time Duration Formula 

1: 'AM Peak BASE' 08:10 09:10 01:00 

2: 'PM Peak BASE' 16:40 17:40 01:00 

3: 'AM Peak TOTAL' 08:10 09:10 01:00 
-----

4: 'PM Peak TOTAL' 16:40 17:40 01:00 



NA2, Nairn - Lochloy Road I A96 4-arrn signalised junction 2019 

Scenario 1: 'AM Peak Base 2019' (FG1: 'AM Peak BASE', Plan 1: 'Network Control Plan 1') 
Traffic Flows, Desired 
Desired Flow : 

Destination 

A B c D Tot. 

A 0 53 3 270 326 

B 37 0 3 624 664 
Origin 

c 2 3 0 13 18 

D 133 553 10 0 696 

Tot. 172 609 16 907 1704 

Traffic Lane Flows 

Lane Scenario 1: 
AM Peak Base 2019 

Junction: A96/Lochloy RoadNiew Road 

1/1 326(1n) 
(with short) 56(0ut) 

1/2 
270 

(short) 

2/1 664(1n) 
(with short) 627(0ut) 

212 
37 

(short) 
-"" 

__ " ___ 
3/1 18 

4/1 696 

5/1 172 

6/1 609 
-------

7/1 16 
---------- "---

8/1 907 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Lane Saturation Flows 

Junction: A96/Lochloy RoadNiew Road . 

Lane Turning 
Nearside Allowed 

Lane Width Gradient Lane Turns Radius 
(m) . (m) 

1/1 Arm 6 Left 12.20 

(Lochloy Road) 
3.00 0.00 y 

Arm 7 Ahead Inf 

1/2 
3.00 0.00 y Arm 8 Right 12.00 

(Lochloy Road) 
-

2/1 Arm 7 Left 10.50 

(A96 (E)) 
3.00 0.00 y 

Arm 8 Ahead Inf 

2/2 
3.00 0.00 y Arm 5 Right 10.00 

(A96 (E)) 

Arm 5 Ahead Inf 
- ·-· 

3/1 
(View Road) 

2.90 0.00 y Arm 6 Right 14.00 

Arm 8 Left 8.00 

Arm 5 Left 12.00 

4/1 
3.40 0.00 y Arm 6 Ahead Inf 

(A96 ('IV)) 
Arm 7 Right 15.00 

5/1 Infinite Saturation Flow 

6/1 Infinite Saturation Flow 
-· 

7/1 Infinite Saturation Flow 

8/1 Infinite Saturation Flow 

. 
. 

Turning Sat Flow Flared Sat Flow 
Prop. (PCU/Hr) (PCU/Hr) 

. 

94.6 % 
1715 1715 

5.4 °/o 
.. 

100.0 % 1702 1702 

0.5 °/o 
1914 1914 

99.5 % 

100.0 % 1665 1665 

11.1 % 

16.7 % 1652 1652 

72.2 % 

19.1 % 

79.5 % 1907 1907 

1.4 o/o 

Inf Inf 

Inf Inf 

Inf Inf 

Inf Inf 

Scenario 2: 'PM Peak Base 2019' (FG2: 'PM Peak BASE', Plan 1: 'Network Control Plan 1 ') 
Traffic Flows, Desired 
Desired Flow : 

Destination 

A B c D Tot. . 

A 0 39 4 127 170 
., __ ,,_,,,,,-, -···-

B 96 0 3 656 755 
Origin 

c 5 0 0 11 16 

D 187 677 10 0 874 

Tot. . 288 716 17 794 1815 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Traffic Lane Flows 

Lane 
Scenario 2: 

PM Peak Base 2019 

Junction: A96/Lochloy RoadNiew Road 

1/1 170(ln) 
(with short) 43(0ut) 

1/2 127 (short) 

2/1 755(1n) 
(with short) 659(0ut) 

2/2 96 (short) 

3/1 16 
----·---·-· 

4/1 874 

5/1 288 

6/1 716 

7/1 17 
---·-·· 

8/1 794 

Lane Saturation Flows 

Junction: A96/Lochloy RoadNiew Road 

Lane 
Nearside Allowed 

Turning 
Lane Width Gradient 

Lane Turns Radius 
(m) (m) 

1/1 Arm 6 Left 12.20 

(Lochloy Road) 
3.00 0.00 y 

Arm 7 Ahead Inf 

1/2 
3.00 0.00 y Arm 8 Right 12.00 

(Lochloy Road) 

2/1 Arm 7 Left 10.50 

(A96 (E)) 3.00 0.00 y 
Arm 8 Ahead Inf 

.. 

2/2 
3.00 0.00 y Arm 5 Right 10.00 

(A96 (E)) 

Arm 5 Ahead Inf 

3/1 2.90 0.00 y Arm 6 Right 14.00 
(View Road) 

Arm 8 Left 8.00 

Arm 5 Left 12.00 

4/1 
3.40 0.00 y Arm 6 Ahead Inf 

(A96 (W)) 

Arm 7 Right 15.00 

Turning 
Prop. 

90.7 % 

9.3 °/o ·-
100.0 % 

0.5 % 

99.5 °/o 

100.0 % 

31.3% 

0.0% 

68.8 % 

21.4 % 

77.5 % 

1.1 % 
-------·--- ---·-·-·--

_,, ______ ,," ___ 
---------

5/1 Infinite Saturation Flow 

.. 

------·-----
6/1 Infinite Saturation Flow 

-
7/1 Infinite Saturation Flow 

8/1 Infinite Saturation Flow 

.· 
. 

Sat Flow Flared Sat Flow 
(PCU/Hr) (PCU/Hr) 

. 

1723 1723 

1702 1702 

1914 1914 

1665 1665 

1687 1687 

1902 1902 

Inf Inf 

Inf Inf 

Inf Inf 

Inf Inf 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Scenario 3: 'AM Peak TOTAL 2019' (FG3: 'AM Peak TOTAL', Plan 1: 'Network Control Plan 1 ') 
Traffic Flows, Desired 
Desired Flow · 

Destination 
. 
A B c D 1- Tot. 

A 0 59 4 299 362 

B 41 0 3 624 668 
Origin ·-

c 2 3 0 13 18 

D 147 553 10 0 710 

Tot 190 615 17 936 1758 

Traffic Lane Flows 

Scenario 3: 
Lane AM Peak TOTAL 

2019 
. 

Junction: A96/Lochloy RoadNiew Road 

1/1 362(1n) 
(with short) 63(0ut) 

1/2 
299 

(short) 

2/1 668(1n) 
(with short) 627(0ut) 

·--
2/2 

41 
(short) 

-
3/1 18 

4/1 710 

5/1 190 

6/1 615 

7/1 17 

8/1 936 



NA2, Nairn - Lochloy Road I A96 4-arrn signalised junction 2019 

Lane Saturation Flows 

Junction: A96/Lochloy RoadNiew Road 

Lane 
Nearside Allowed 

Turning 
Lane . Width Gradient 

Lane Turns Radius 
(m) (m) 

1/1 Arm 6 Left 12.20 

(Lochloy Road) 3.00 0.00 y 
Arm 7 Ahead Inf 

--------· -
1/2 

3.00 0.00 y Arm 8 Right 12.00 
(Lochloy Road) 

2/1 Arm 7 Left 10.50 

(A96 (E)) 
3.00 0.00 y 

Arm 8 Ahead Inf 

2/2 
3.00 0.00 y Arm 5 Right 10.00 

(A96 (E)) 
~---·· -----·-··-· 

Arm 5 Ahead Inf 

3/1 
2.90 0.00 y Arm 6 Right 14.00 (View Road) 

Arm 8 Left 8.00 
-------

Arm 5 Left 12.00 

4/1 
~-------" 

(A96 ('Ill)) 3.40 0.00 y Arm 6Ahead Inf 

Arm 7 Right 15.00 
···-·· 

5/1 Infinite Saturation Flow 
----··-" 

6/1 Infinite Saturation Flow __________ " ________ "_ 

7/1 Infinite Saturation Flow 

8/1 Infinite Saturation Flow 

Turning Sat Flow Flared Sat Flow 
Prop .. (PCU/Hr) (PCU/Hr) 

93.7 % 
1717 1717 

6.3% 

100.0 % 1702 1702 

0.5 o/o 
1914 1914 

99.5 % 
... -----------

100.0 % 1665 1665 

11.1 % 

16.7 % 1652 1652 

72.2 % 

20.7 % 

77.9 % 1903 1903 

1.4 Ofo 

Inf Inf 

Inf Inf 

Inf Inf 
+· 

Inf Inf 

Scenario 4: 'PM Peak TOTAL 2019' (FG4: 'PM Peak TOTAL', Plan 1: 'Network Control Plan 1') 
Traffic Flows, Desired 
Desired Flow : 

Destination 

A B c D Tot. 

A 0 45 5 145 195 

B 108 0 3 656 767 
Origin 

c 5 0 0 11 16 

D 210 677 10 0 897 
-----

Tot. 323 722 18 812 1875 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Traffic Lane Flows 

Scenario 4: 
Lane PM Peak TOTAL 

2019 

Junction: A96/Lochloy RoadNiew Road 

1/1 195(1n) 
(IMth short) 50(0ut) 

1/2 
145 

(short) 

2/1 767(1n) 
(IMth short) 659(0ut) 

2/2 
108 

(short) 

3/1 16 

4/1 897 

5/1 323 

6/1 722 

7/1 18 

8/1 812 

Lane Saturation Flows 

Junction: A96/Lochloy RoadNiew Road 
. . 

Lane Turning 
Lane Width Gradient Nearside Allowed 

Radius 
(m) 

. Lane Turns (m) . 

1/1 Arm 6 Left 12.20 

(Lochloy Road) 
3.00 0.00 y 

Arm 7 Ahead Inf 

1/2 
3.00 0.00 y Arm 8 Right 12.00 

(Lochloy Road) 

2/1 Arm 7 Left 10.50 

(A96 (E)) 
3.00 0.00 y 

Arm 8Ahead Inf 

2/2 3.00 0.00 y Arm 5 Right 10.00 
(A96 (E)) 

Arm 5 Ahead Inf 

3/1 
(View Road) 

2.90 0.00 y Arm 6 Right 14.00 

Arm 8 Left 8.00 

Arm 5 Left 12.00 
-··-

4/1 3.40 0.00 y Arm 6 Ahead Inf 
(A96 (IN)) 

Arm 7 Right 15.00 
-

5/1 Infinite Saturation Flow 

6/1 Infinite Saturation Flow 

7/1 Infinite Saturation Flow 

8/1 Infinite Saturation Flow 

Turning Sat Flow Flared Sat Flow 
Prop. (PCU/Hr) (PCU/Hr) 

· . . 

90.0% 
1724 1724 

10.0% 

100.0 % 1702 1702 

0.5% 
1914 1914 

99.5 % 

100.0 % 1665 1665 

31.3 % 
-~ .. ~-· 

0.0 °/o 1687 1687 

68.8 % 

23.4% 

75.5% 1897 1897 
---

1.1 % 

Inf Inf 

Inf Inf 
-

Inf Inf 
-

Inf Inf 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Scenario 1: 'AM Peak Base 2019' (FG1: 'AM Peak BASE', Plan 1: 'Network Control Plan 1') 
Stage Sequence Diagram 
1 Min:7 2 Min:4 3 Mfl:7 4 M!n:7 

Stage Timings 

Stage 1 2 3 

Duration 30 4 14 

Change Point 0 47 56 

Signal Timings Diagram 

(/) 
Q) 
(/) 
<1l 
.c 
a.. 

A 
B 
c 
D 
E 
F 

0 

0 

10 

10 

4 

7 
-

75 

20 30 40 50 60 

17: 30 

20 30 40 50 60 

Time in cycle (sec) 

70 80 

70 80 

90 

90 

A 
B 
c 
D 
E 
F 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Network Layout Diagram 



NA2, Nairn - Lochloy Road I A96 4-arm signalised ·unction 2019 

AgS/Lochloy Roadrview Road 

&.PRC:-18.8% 
Total Trame Delay: 59.4 pcuHr 
Ave. Route Del~x~~~~ O,O sJPed 

• /1 ,,., : 
. 

' 

~ • 0 

"' ·~ 
'" 

.~ E 
': q; 
M 

E 
q; 

I 

~ • 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Network Results 

Item 
Lane Lme Controller Position In Full Phase Arrow N,m Total Green Arrow Demand Sat Flow Capanlty Deg Sat 
Description Type . Stream Fiitered Route Phase Greens (•) Green (s) Flow(pcu) (pcu/Hr) (pcu) {%) 

Networi'. - NIA 106.9% 

.l\,9.~/Lo~hloy' 
RoadMew ·.· - - NIA - - - - - - 106.9% 
Road 

Lochloy Road 
1/1+1/2 Left Ahead u,o NIA NIA B 1 14 326 1715:1702 305 106.9% 

Right 
·----~-"--------

,11+,f ·····.\ 

A96 (E) Righi u,o NIA NIA D c 1 39 4 664 1914:1665 844 78.7% 
Left Ahead 
--

View Road 
311 Ahead Right 0 NIA NIA E 1 14 18 1652 275 6,5% 

Left 

I•)•'•••; A96 CNJ Left 0 NIA NIA A 1 30 696 1907 657 106.0% 
Ahead Right 

511 u NIA NIA 172 '"' 1,1 0.0% 

l6!t'"·<:.< .. ·-,. u NIA NIA 609 '"' 1,1 0.0% 

711 u NIA WA 16 '"' 1,1 0.0% 

81J ........ ... u NIA NIA 907 '"' '"' 0.0% 
"" ___ ------ -· ------~-----

Pad Link: P1 
Unnamed Ped NIA F 1 7 0 0 0.0% 

Link 
.. 

Unnamed Pad 
Ped_Unk: P2 .· Link - NIA - F 1 7 0 0 0.0% 

Ped Link; P3 
Unnamed Ped - NIA F 1 7 0 0 0.0% 

Link 

Peil_Uiik: P~ 
Unnamed Ped NIA F 1 7 0 0 0.0% 

Link 



NA2, Nairn- Lochloy Road I A96 4-arm signalised 'unction 2019 

Turners When Turners In Uniform 
Rand+ Storage Area Total Av.Delay Max. Back of Rand+ Mean Max 

Leaving Turners In Oversat Uniform 
Item Atrivfng (pcu) {pou) Gaps (pcu) 

Unopposed lntergn!eri Delay 
Delay Delay 

Delay PerPGU Uniform Oversat Queue 
(pcu) (pcu) (pcuHr} (pcuHr) (s/pcu) Queue {pcu) Queue (pcu) (pcu) 

(pcuHr) (pctiHr} 

Network 250 36 16 15.4 43.8 0.2 59.4 

A9~/Loohloy 
Ri>adMew - 250 36 16 15.4 43,8 0.2 59.4 - - -
Road· · ..... 

-~--·-· 
111+1/2 326 305 238 0 15 4.0 15.7 0.1 19,8 218.7 8.4 15.7 24,2 

211+2i2.: .·. 664 664 0 36 1 3.9 1.8 0.2 5.9 32.0 13.9 1.8 15.7 

3/1 18 18 3 0 0 0.2 0.0 0.0 0.2 38.7 0.4 0.0 0.4 
-- ----

4/1 \' ·, . . :· :· 696 657 9 0 0 7.3 26.2 0.0 33.5 173.4 18.4 26.2 44.6 

5/1 165 165 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
--

'11 .. 574 574 - - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

711 15 15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
-~ .. - .. ,-·-· 

81,1 ·. ,'. ·: 890 890 - 0.0 0.0 0.0 0.0 0.0 o.o 0.0 
--- ·-----· ----- -·-

Ped Link: P1 0 0 ---· 
Ped Link: P.2. 0 0 . - . . . . . 

Ped Unk: P3 0 0 - - ---
P,ed,Lfnk: P4 . 0 0 . - - . 

c, PRC for Signalled Lan as(%) -16.6 Total Delay for SlgnaUed Lanes (pcuHr): 59.43 Cycle Time js): so 
PRC Over All Lanes(%)' -16.6 Total Delay Over All Lanes(pcuHrJ· 59.43 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Scenario 2: 'PM Peak Base 2019' (FG2: 'PM Peak BASE', Plan 1: 'Network Control Plan 1') 
Stage Sequence Diagram 
1 Min:7 2 Min:4 3 Min:7 4 Min:7 

Stage Timings 

Stage 1 2· 3 4 
' 

Duration 37 4 7 7 

Change Point 0 54 63 75 

Signal Timings Diagram 

(/) 
()) 
(/) 
ro 
.c 
a. 

A 
B 
c 
D 
E 
F 

0 10 20 30 40 50 60 70 80 

75 

17: 37 8:7 

I ' , I .t 
... ,/;,•-----------\~- /,... ,: I 

II / ' \\ ,, - ///_: v;j ,/~//:/· -- ----- --------------------------- ------- \\• x ------- ---- ,~ 
/// ' /1• ,/ ,/ .. / .. ,,/ \.·~ \>:,.. '·.' .I\ , ' 1· '"', 1/ .. \ "/ / '-." ., 

.tff :~~:~:--~------· • ' •---~-, \ . \, "'• 

0 10 20 30 40 50 60 70 80 

Time in cycle (sec) 

90 

90 

A 
B 
c 
D 
E 
F 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Network Layout Diagram 



NA2, Nairn - Lochfoy Road I A96 4-arm si nalised junction 2019 

A96/loch!oy RoadMew Road 
PRC:-20,9 % 
Tota!Trarnc Delay: 61,9 pcul-lr 
Ave. Route Delay Per Ped: 0.0 s/Ped 

"' 

-

" ro 
0 

<r ,~ 
.~ E 
':' s: 

M 

e s: 

' 

&:, 

/1 
, : 

' 

' 

I 

• 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Network Results 

Item Lane Lane Controller Position In Full Phase •=w N,m Total Green A=w Pematld Sat Flow Capaolty Deg Sat 
Desoriptlon Typo Stream Filtered Route Phase Greens (•) Greet1 (S) Flow(pou) (pou/Hr) (pou) (%) 

Network - NIA - 108.8% 
-

~u$iL'o'Oh10y 
RoadMeW - NIA - - - - - 108.8% 
Ro'a<I 

-- ____ ,, __ , ____ 
·---·---

lochloy Road 
1{1+1/2 Left Ahead u,o NIA NIA B 1 7 170 1723:1702 163 92.9% 

Right 
_,_,,,, ___ 

" --- -----·-

2/1\f2 .. < ', 
.· A96 (E) Right 

Left Ahead 
u,o NIA NIA D c 1 46 ' 755 1914:1665 989 76.3% 

- -----~ ----------·- ---· 
View Road 

3/1 Ahead Righi 0 NIA NIA E 1 7 16 1687 150 10.7% 
Left 
---·----

4/1 A96~ Left 0 NIA NIA A 1 37 - 874 1902 603 108.8% 
·. Ahead Right 

----·--·-
5/1 u NIA NIA 286 '"' '"' 0.0% 

----" 
611 u NIA NIA 716 '"' '"' 0.0% 

----
7/1 u NIA NIA 17 '"' '"' 0.0% 

6/1 .· u NIA NIA 794 '"' '"' 0.0% 
-·--------

Ped Unk: P1 Unnamed Ped 
NIA F 1 7 0 0 0.0% 

Unk 
-- "" ,,_,,_ -

Ped Link: P2 
Unnamed Ped - NIA F 1 7 0 - 0 0.0% 

. Link 
-

Ped Link: PJ Unnamed Ped NIA F 1 7 0 0 0.0% 
Link --L,_---· 

Ped Link: P4 Unnamed Ped 
NIA - F 1 7 0 - 0 0.0% 

Link 



NA2, Nairn~ Lochlov Road I A96 4~arm sii:inalised junction 2019 

Rand+ Storage Area 
. 

Leavlng Turners In 
Turners When Turners In Uniform 

Overs::it Uniform Total Av. Delay Max. Back of - Rand+ Mean Max 
Item AITlv!ng (pcu) {pcu) Gaps"(pcuJ 

Unopposed lntergreen Pelay Delay Delay 
Delay PerPCU Uniform Oversat Queue 

. {pcu) (pcuJ (pauHr) 
(pcuHr) (pcuHr) 

(pcuHr) (sip cu) Queue (pcu) Queue (pcu) (pcu) 

Network 132 93 8 14.7 46.5 0,6 61,9 -
A96/Lochloy 
Roa"dMew - 132 93 8 14.7 46.5 0,6 61.9 -
Roa"d 

111+112 170 170 122 0 5 1.9 4,0 0,0 6,0 126.4 3,5 4.0 7,6 

211+212 ·. 755 755 0 93 3 3.5 1.6 0,6 5.7 27.1 14.6 1.6 16.2 

3/1 16 16 0 0 0 0,2 0,1 0,0 0,2 51.2 0.4 0,1 0.4 

411 .. 
.... 874 803 9 0 0 9.1 40.8 0,0 50,0 205,6 23,6 40.8 64.4 

5/1 273 273 0,0 0,0 0,0 0,0 0,0 0,0 0,0 

611_;- • .. · 661 861 0.0 0.0 - 0.0 0,0 0,0 0.0 0.0 

711 16 16 0.0 0.0 - 0.0 0,0 0,0 0.0 0.0 

an-·. ..... 794 . 794 0.0 0.0 - 0.0 0,0 0,0 0.0 0.0 

Ped Link: P1 0 0 -
Ped.Link; P2 0 0 - - - - - -
Ped Link: P3 0 0 

Ped-Link: P4 0 0 - - -
C1 PRC for Signalled Lanes(%) -20.9 Total Delay forsignaned Lanes (pcuHr) 61.85 Cycle Time (s): " PRC Over All Lanes(%): -20.9 To1a1 OelayOver An Lanes(pcuHr) 61.85 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Scenario 3: 'AM Peak TOTAL 2019' (FG3: 'AM Peak TOTAL', Plan 1: 'Network Control Plan 1 ') 
Stage Sequence Diagram 
1 Min: 7 2 Min: 4 3 Min: 7 4 Min: 7 

St T" . aae 1mmgs 

Stage 1 2 3 4 

Duration 29 4 15 7 

Change Point 0 46 55 75 

Signal Timings Diagram 

0 10 20 30 40 50 60 70 80 90 

0 46 55 75 
17: 29 5: 15 , 8:7 

A • • 
//,'~~ 

' // 

B 
\\', / -- I -

If) \\• Q) I / I,\ I 

~ If) c I I 
.,/ cu /' // /. \~· .c I / • I, if a. D /~/ /_/ //1• /~/ /" ... ·· 

E /:;;~</ • / \ 
' '',,'. 

F --'• 
---

0 10 20 30 40 50 60 70 80 90 
-----

Time in cycle (sec) 

A 
B 
c 
D 
E 
F 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Network Layout Diagram 



4 · nalised ·unction 2019 NA2, Nairn H Lochlo Road I A96 -arn1 s1 

A961Lochloy RoadNiew Road 
PRC:-24.4 % 
Tolal Traffic Delay: 85.5 pcuHr 
Ave. Route Delay Per Ped: 0.0 s/Ped 
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NA2, Nairn - Lachley Road I A96 4-arm signalised Junction 2019 

Network Results 

Item "'"" Lane 'Conlrt',ller Position In 
Full Phase 

Arrov.i . N•m Tola] Green A=w Demand Sat Fhiw Citpeclty iJeg·sat · 
Description Typo Stream Fiitered Route Phase Greens (s) Green (s) '7low(pCu) (pcu/Hr) . (pcu) (%) 

Network NIA - - 111.9% 
-----

A\lGn..ochloy 
RoadMeW - - NIA - - - - - - - 111.9% 
Roa cf .. 

loch!oy Road 
111+112 Left Ahead u,o NIA NIA B 1 15 362 1717:1702 324 111.7% 

Right 
--·--

. 

211+2/2 
A96 {E) Right u,o NIA NIA 0 c 1 36 4 668 1914:1665 823 81.2% 

. .. left Ahead 
- --- -·-··-·--

View Road 
311 Ahead Right 0 NIA NIA E 1 15 18 1652 294 6.1% 

Left 

411 ·· i A96{W) Left 0 NIA NIA A 1 29 710 1903 634 111.9% 
Ahead R!ghl 

·-·----
511 u NIA NIA 190 '"' '"' 0.0% 

611 . -'· .... ( u NIA NIA 615 '"' '"' 0.0% 
--

711 u NIA NIA 17 '"' '"' 0.0% 

·. 
611 u NIA NIA 936 '"' '"' 0.0% 

--- -----
Ped Link: P1 

Unnamed Ped NIA F 1 7 - 0 0 0,0% 
Unk 

-- ----. . Unnamed Ped 
Ped Link: P2 Uok - NIA - F 1 7 - 0 0 0.0% 

. 
-·-··- ---···-~-

Ped Link: Pl 
Unnamed Ped NIA F 1 7 0 0 0.0% 

Unk 
- . 

Unnamed Ped 
Ped Link: P-1 - NIA - F 1 7 0 0 0.0% 

. Unk 



NA2, Nairn - Lochloy Road I A96 4~arm s1onal1se d unction 2019 

TumersWhen Turners In Unlrorm 
Rand+ Storage Are11 

Total Av. Delay Max. Backof Rand+ Mean Max 
Item Arriving (pt:u} 

Leaving Turners In Unopposed lntergreen Del:ty 
Overs at Uniform 

Del11y PetPCU Uniform Ovi!rsat Queue 
(poi.I) Gaps (pcu) (pcu) (pcu) (pcuHr) Delay Delay {pcuHr} (s/pcu} Queue (pou) Queue (pcu) (pcu) 

(pouHrJ (pcuHr} . 
Network 266 40 15 18,1 67,1 0.3 85.5 

A96/Loctiloy 
RoadMew . 266 40 15 18.1 67.1 0.3 85,5 . 
Road . 

111+1!2 362 324 254 0 14 4.8 22.9 0.1 27.8 276.4 9.8 22.9 32.7 

2/1+212 668 668 0 40 1 4.1 2.1 0.2 6.4 34.5 14.3 2.1 16.4 

311 16 16 3 0 0 0.2 0.0 0.0 0.2 37.4 0.4 0.0 0.4 

411--','',, 710 634 9 0 0 9.0 42.1 0.0 51.1 259.0 19.6 42.1 61.7 

5/1 174 174 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
--- ----·---- --- ------___ ,,_ 

···- ·----- ------- - ·------,-

6/1 . 550 550 . . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

711 16 16 o.o o.o 0.0 0.0 0.0 o.o o.o 
. ~ .. ·--·--·- ----~-- --~--·- .. - --··-- -----·-----

811 905 905 . . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
------------------

Ped Link: P1 0 0 
-

Ped Link: P2 0 0 . . . . . . 

Ped Link: P3 0 0 . . . . 
Ped Link: P4 0 0 . . 

C1 PRC for Signalled lanes(%) -24.4 Total Delay for Signaled Lanes (pcuHr): 85.46 Cycle Tlme{s)· so 
PRC Over All lanes(%)· -24.4 Tota! Delay Over All Lanes(pcuHr): 85.46 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Scenario 4: 'PM Peak TOTAL 2019' (FG4: 'PM Peak TOTAL', Plan 1: 'Network Control Plan 1') 
Stage Sequence Diagram 
1 Min: 7 2 Min: 4 3 Min: 7 4 Min: 7 

~ .. 
\Q) 

Stage Timings 

Stage 1 2 3 4 

Duration 37 4 7 7 

Change Point 0 54 63 75 

Signal Timings Diagram 

en 
(!) 
en 
m 
..c 
0... 

A 
B 
c 
D 
E 
F 

0 

0 

0 

10 

----

10 

20 30 40 50 60 

17: 37 

20 30 40 50 60 

Time in cycle (sec) 

70 80 90 

8:7 

70 80 90 

A 
B 
c 
D 
E 
F 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Network Layout Diagram 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

A9pi')s~!4.f~X,(, RoadNiew Road 
Total Traffic: Delay: 81.8 pc1.1Hr 
Ave. Route Delay Per Ped: 0.0 s/Ped 

w 

b • 0 "' . ,~ 
SE 
• <( 
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f 
<( 
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NA2, Nairn- Lochloy Road I A96 4-arm signalised junction 2019 

Network Results 

Item 
Lane un, Controller Position In 

Full Phase A=w N"m Total Green Arrow Demand Sat Flow Capacity Deg Sat 
Desorlptlon Type Stream Filtered Route Phase Greens (•) Green (sJ Flow(pcu} (pcufHr) {pcu) (%) 

Network - NIA - - - - 112.0% 
-

A96/Lochlo'y 
RoRdMeW - NIA - - - - - - - - 112.0% 
Road 

Lochloy Road 
111+112 Left Ahead u,o NIA NIA B 1 7 195 1724:1702 183 106,3% 

Right 
------

2/1+2/2 A96 {E) Righi u,o NIA NIA D c 1 46 ' 767 1914:1665 989 77.6% 
Left Ahead 

View Road 
311 Ahead Right 0 NIA NIA E 1 7 16 1687 150 10.7% 

Left --~---- -·- .. - ... - -
4/J A96 0N) Left 0 NIA NIA A 1 37 897 1897 801 112.0% 

Ahead Right _____ ,,_,_ ---- -----·---·-·-~ ------- ----
511 u NIA NIA 323 '"' '"' 0,0% 

-- ------ --- ---- ------·-·-- --- -----"- _.,_ ·--·-- """' --·------- -·------
6/1 -- u NIA NIA 722 lol fol 0,0% 

- --·---- ,, ________ --·---- -----···-
711 u NIA NIA 18 fol fol 0.0% 

611 -- u NIA NIA - - 812 '"' '"' 0.0% 

Pad Link: P1 
Unnamed Ped NIA F 1 7 0 0 0.0% 

Link 
------ -----

Ped Link: P2 .. 
Unnamed Ped - NIA F 1 7 - 0 - 0 0.0% 

Link 

Ped Link: P3 
Unnamed Ped NIA F 1 7 0 0 0.0% Link 

Ped Link: p4' Unnamed Ped NIA F 1 7 0 0 0.0% 
Link 



NA2, Nairn - Lochlov Road I A96 4-arm skmalised unction 2019 
. . .· Rand+ Storiige Area 

Leavlng Turners In Turners When Tumel'l!I In Ullirorm .Overs at Uniform Total Av. Delay Max. Back of Rand+ Mean Max 
ltein Arriving (peu) (pou) Gaps (pou} 

Unopposed Jntergreen Delay 
Delay Dela'y 

Delay PerPCU Uniform Ovel'l!lal Queue 
(pou) (pou) (p"CuHr) · (pcuHr) (sfpou) Queue (pcuJ Queue (pcu) (pcu) 

(pouHr) (pouHr} . 

Network 131 104 18 16,6 64,5 0,7 81.8 - -
~911/LO~hl~Y . 
Roa!fJYie'.11 131 104 18 16.6 64.5 0,7 81.8 - - -
Road 

• 
111+1/2 195 183 122 0 14 2.5 10.4 0.0 13.0 240.1 4.5 10.4 15.0 

211+212 .·. 767 767 0 104 4 3,6 1.7 0.6 6.0 28.0 14.8 1.7 16.5 

311 16 16 0 0 0 0.2 0,1 0.0 0.2 51.2 0.4 0.1 0.4 
-~ -· 

411 · .... 897 801 9 0 0 10.3 52.3 0.0 62.6 251.3 24.8 52.3 77.1 

511 301 301 - 0.0 0,0 0.0 0.0 0.0 0.0 0.0 
--"·-·-·-

611 647 647 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

711 17 17 0.0 0.0 0,0 0.0 0.0 0,0 0.0 

811 . ·· . 803 803 - 0.0 0.0 0.0 0.0 0.0 o.o 0.0 
.... --··--- -----·- ------------

Ped Link: Pi 0 0 

Pe~Unk: P2 0 0 - - -
Ped Link: P3 0 0 

---- -·------- ----
Ped Lin~: P4 0 0 - - -

C1 PRC for Signalled Lanes(%): -24.4 Tola! Delay for Signalled Lanes (pcuHr} a1.a1 Cycie Tfme (s): 90 
PRC Over All Lanes(%): -24.4 To1al Delay Over An Lanes{pcuHr} 81,81 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

User and Project Details 

Project: 
--------"---·---------------"" --------------------------

Title: 

Location: 

File name: 
A96-Lochloy Road-View Road (sensitivity) - 12 seconds (RT every second 
cycle) 20-03-2018.lsg3x 
""--------------------·-----··---------" ---·--

Author: 

Company: 

Address: 

Notes: 

Network Layout Dia ram 

A96/Lochloy RoadNiew Road 

&, 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Phase Input Data 

Phase Name Phase Type Assoc.Phase Street Min Cont Min 

A Traffic 7 7 
------.. ·- -·-.. -·-·----- -·~-

B Traffic 7 7 

c Ind. Arrow D 4 4 

D Traffic 7 7 

E Traffic 7 7 

F Pedestrian 7 7 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Phase lntergreens Matrix 

Terminating 
Phase 

F 

Ph St ases m 

F 

aae 

Stage No. Phases in Stage 

1 AD 

2 CD 
--"" 

3 BE 

4 F 

Stage Diagram 
_1J !Min>-7 21 !Min >"'4 

(A~? ,;® 
,-.....!...®--- >---®---i 

ef~ ef ~rt,) 

Phase Delays 

31 I Mln>"'7 41 I Mln>=7 

' (8) ,;® ~ +---Zf)---

(E7 ~ ef ~ 

Term. Stage I Start Stage I Phase I Type I Value I Cont value 

There are no Phase Delays defined 

Prohibited Stage Change 

To Stage 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
G. W L I D ive- av ane n1Jut ala 

-
Junction: A96/L0chloy RoadNiew Road 

- --
Max Flow Min Flow 

when when Opposing Opp. Lane Opp. Right Tum 
Non-Blocking 

Right Tum 
Max Tums 

Lane Movement 
Giving Way Giving Way Lane Coeff. Mvmnts. Storage-(PCU) 

Storage RTF 
Move up(s) 

in lntergreen 

(PCU/Hr) (PCU/Hr) 
(PCU) (PCU) 

-

1/2 8/1 (Righi) 1439 0 311 1.09 To 511 (Ahead) 2.00 0.50 2 2.00 
(lochloy Road) 

-··--·-· 
212 

5/1 (Right) 1439 0 411 1.09 To 6/1 (Ahead) 3.00 0.50 3 2.00 
(A96(E)) 

··-- ---~"- --

311 6/1 (Right) 1439 0 111 1.09 To 7/1 (Ahead) 2.00 2.00 0.50 2 2.00 
(View Road) 

.............. """"""~" 

411 
7/1 (Right) 1439 0 211 1.09 To 8/1 (Ahead) 2.00 2.00 0.50 2 2.00 

(A96 &f)) 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Lane Input Data 

Junction: A96/Lochloy RoadNiew Road 

Physical Sat 
Def User Lane Turning Lane Start End Saturation Nearside Lane 

Type 
Phases 

Disp. Disp. 
Length Flow 

Flow 
Width Gradient Lane Turns Radius 

(PCU) Type 
(PCU/Hr) 

(m) (m) 

Arm 6 
12.20 1/1 Left 

(Lochloy u B 2 3 3.6 Geom - 3.00 0.00 y 
Road) Arm 7 

Inf 
Ahead 

1/2 
Arm 8 (Lochloy 0 B 2 3 2.0 Geom - 3.00 0.00 y 
Right 12.00 

Road) 

Arm 7 10.50 
2/1 Left 

(A96 (E)) 
u D 2 3 6.0 Geom - 3.00 0.00 y 

Arm 8 
Ahead 

Inf 

2/2 0 DC 2 3 2.0 Geom 3.00 0.00 y Arm 5 
10.00 (A96 (E)) 

-
Right 

Arm 5 
Inf Ahead 

3/1 
Arm 6 (View 0 E 2 3 4.0 Geom - 2.90 0.00 y 
Right 14.00 

Road) 

Arm 8 
8.00 

Left 
" 

Arm 5 
12.00 

Left 

4/1 0 A 2 3 10.4 Geom 3.40 0.00 y Arm 6 
Inf (A96 (:N)) - Ahead 

Arm 7 
15.00 Right 

---------· 
5/1 u 2 3 60.0 Inf - - - - - -

-----··----- -----·----------··-
6/1 u 2 3 60.0 Inf " " " - - -

" 

7/1 u 2 3 60.0 Inf - - - - - -
-··-

8/1 u 2 3 60.0 Inf - - - - - -

Traffic Flow Groups 

Flow Group Start Time End Time Duration Formula 

1: 'AM Peak BASE' 08:10 09:10 01:00 

2: 'PM Peak BASE' 16:40 17:40 01:00 

3: 'AM Peak TOTAL' 08:10 09:10 01:00 

4: 'PM Peak TOTAL' 16:40 17:40 01:00 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Scenario 1: 'AM Peak Base 2019' (FG1: 'AM Peak BASE', Plan 1: 'Network Control Plan 1') 
Traffic Flows, Desired 
Desired Flow : 

Destination 

. . A B c D Tot. 

A . 0 53 3 270 326 

B . 37 0 3 624 664 
Origin ··~ 

c. 2 3 0 13 18 

D. 133 553 10 0 696 

Tot. 172 609 16 907 1704 

Traffic Lane Flows 

Lane 
Sc .. enario 1: 

AM Peak Base 2019 

Junction: A96/Lochloy RoadNiew Road 
~·-----.. ·-~"-- -

1/1 326(1n) 
(with short) 56(0ut) 

1/2 
270 

(short) 

2/1 664(1n) 
(with short) 627(0ut) 

2/2 
37 

(short) 
-

3/1 18 

4/1 696 

5/1 172 

6/1 609 

7/1 16 

8/1 907 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Lane Saturation Flows 

Junction: A96/Lochloy RoadNiew Road 

Lane 
Nearside Allowed 

Turning 
Lane Width Gradient Radius 

(m) Lane Turns (m) 

1/1 Arm 6 Left 12.20 

(Lochloy Road) 3.00 0.00 y 
Arm 7 Ahead Inf 

------·------··· ----····---·---· 
1/2 

3.00 0.00 y Arm 8 Right 12.00 
(Lochloy Road) 

2/1 Arm 7 Left 10.50 

(A96 (E)) 
3.00 0.00 y 

Arm 8 Ahead Inf 

2/2 
3.00 0.00 y Arm 5 Right 10.00 

(A96 (E)) 
------·--·- -·-·---· 

Arm 5 Ahead Inf 

3/1 
2.90 0.00 y Arm 6 Right 14.00 (View Road) 

Arm 8 Left 8.00 

Arm 5 Left 12.00 
4/1 

·---------- ---·-· 

(A96 (IN)) 
3.40 0.00 y Arm 6 Ahead Inf 

Arm 7 Right 15.00 

5/1 Infinite Saturation Flow 
-

6/1 Infinite Saturation Flow 
·-----·-----·-

7/1 Infinite Saturation Flow 

8/1 Infinite Saturation Flow 

. 

Turning Sat Flow Flared Sat Flow 
Prop. (PCU/Hr) (PCU/Hr) 

94.6 % 
1715 1715 

5.4% 

100.0 % 1702 1702 

0.5 °/o 
1914 1914 

99.5 % 

100.0 % 1665 1665 

11.1 % 

16.7 % 1652 1652 

72.2% 

19.1 % 

79.5 % 1907 1907 

1.4 % 

Inf Inf 

Inf Inf 

Inf Inf 
·-

Inf Inf 

Scenario 2: 'PM Peak Base 2019' (FG2: 'PM Peak BASE', Plan 1: 'Network Control Plan 1') 
Traffic Flows, Desired 
Desired Flow : 

Destination 

A B c D Tot. 

A 0 39 4 127 170 

B 96 0 3 656 755 
Origin 

c 5 0 0 11 16 

D 187 677 10 0 874 

Tot. 288 716 17 794 1815 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Traffic Lane Flows 

Lane 
Scenario 2: 

PM Peak Base 2019 

Junction: A96/Lochloy RoadNiew Road 

1/1 170(ln) 
(with short) 43(0ut) 

--·-""" ---
1/2 127 (short) 

211 755(1n) 
(with short) 659(0ut) 

212 96 (short) 

3/1 16 

4/1 874 
-----~-

5/1 288 

611 716 

7/1 17 
. 

8/1 794 

Lane Saturation Flows 
-

Junction: A96/Lochloy RoadNiew Road 
-

Lane Neal'Side Allowed 
Turning 

Lane Width Gradient Lane - Turns 
Radius 

(ml (m) 

1 /1 Arm 6 Left 12.20 

(Lochloy Road) 
3.00 0.00 y 

Arm 7 Ahead Inf 

1/2 3.00 0.00 y Arm 8 Right 12.00 
(Lochloy Road) 

2/1 Arm 7 Left 10.50 

(A96 (E)) 3.00 0.00 y 
Arm 8 Ahead Inf 

- . 

2/2 
3.00 0.00 y Arm 5 Right 10.00 

(A96 (E)) 
... 

Arm 5 Ahead Inf 

3/1 2.90 0.00 y Arm 6 Right 14.00 
(View Road) 

Arm 8 Left 8.00 

Arm 5 Left 12.00 

4/1 3.40 0.00 y Arm 6 Ahead Inf 
(A96 0f\/)) 

Arm 7 Right 15.00 
. 

511 Infinite Saturation Flow 

611 Infinite Saturation Flow 

711 Infinite Saturation Flow 

8/1 Infinite Saturation Flow 

Turning Sat Flow Flared Sat Flow 
Prop. (PCU/Hr) (PCU/Hr) 

90.7 % 
1723 1723 

9,3 °/o 

100.0 % 1702 1702 

0.5 o/o 
1914 1914 

99.5 % 

100.0 % 1665 1665 

31.3 % 

0.0% 1687 1687 

68.8% 

21.4 % 

77.5% 1902 1902 

1.1 °/o 

Inf Inf 

Inf Inf 

Inf Inf 

Inf Inf 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Scenario 3: 'AM Peak TOTAL 2019' (FG3: 'AM Peak TOTAL', Plan 1: 'Network Control Plan 1 ') 
Traffic Flows, Desired 
Desired Flow · 

Destination 
---""" 

A B c D Tot. 

A 0 59 4 299 362 

B 41 0 3 624 668 
Origin 

c 2 3 0 13 18 

D 147 553 10 0 710 

Tot. 190 615 17 936 1758 

Traffic Lane Flows 

Scenario 3: 
Lane AM Peak TOTAL 

2019 

Junction: A96/Lochloy RoadNiew Road 
. 

1/1 362(1n) 
(with short) 63(0ut) 

1/2 
299 

(short) 

2/1 668(1n) 
(with short) 627(0ut) 

2/2 
41 

(short) 

3/1 18 

4/1 710 

5/1 190 

6/1 615 
-----·------"---

7/1 17 

8/1 936 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Lane Saturation Flows 

Junction: A96/Lochloy RoadNiew Road 

Lane 
Nearside Allowed 

Turning 
Lane Width Gradient Radius 

(m) 
Lane Turns (m) 

1/1 Arm 6 Left 12.20 

(Lochloy Road) 3.00 0.00 y 
Arm 7 Ahead Inf 

1/2 
3.00 0.00 y Arm 8 Right 12.00 

(Lochloy Road) 
... 

2/1 Arm 7 Left 10.50 

(A96 (El) 
3.00 0.00 y 

Arm 8Ahead Inf 
---- .. 

2/2 
3.00 0.00 y Arm 5 Right 10.00 

(A96 (El) 

Arm 5 Ahead Inf 

3/1 2.90 0.00 y Arm 6 Right 14.00 
(View Road) 

Arm 8 Left 8.00 

Arm 5 Left 12.00 
·-·- --

4/1 
(A96 ry,J)) 

3.40 0.00 y Arm 6 Ahead Inf 

Arm 7 Right 15.00 

5/1 Infinite Saturation Flow 

6/1 Infinite Saturation Flow 

7/1 Infinite Saturation Flow 

8/1 Infinite Saturation Flow 

Turning Sat Flow Flared Sat Flow 
Prop. (PCU/Hr) (PCU/Hr) 

93.7 % 
1717 1717 

6.3% 

100.0 % 1702 1702 

0.5 °/o 
1914 1914 

99.5 % 

100.0 % 1665 1665 

11.1 % 

16.7 % 1652 1652 

72.2 % 

20.7 % 

77.9 % 1903 1903 

1.4 % 

Inf Inf 

Inf Inf 

Inf Inf 

Inf Inf 

Scenario 4: 'PM Peak TOTAL 2019' (FG4: 'PM Peak TOTAL', Plan 1: 'Network Control Plan 1') 
Traffic Flows, Desired 
Desired Flow : 

Destination 

A B c D Tot. 

A 0 45 5 145 195 
•.. 

B 108 0 3 656 767 
Origin 

c 5 0 0 11 16 

D 210 677 10 0 897 
----~ 

Tot. 323 722 18 812 1875 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Traffic Lane Flows 

Scenario 4: 
Lane PM Peak TOTAL 

2019 

Jun.ction: A96/Lochloy RoadNiew Road 

1/1 195(1n) 
(with short) 50(0ut) 

1/2 
145 

(short) 

2/1 767(1n) 
(with short) 659(0ut) 

2/2 
108 

(short) 

3/1 16 

4/1 897 

5/1 323 
--

6/1 722 

7/1 18 
-

8/1 812 

Lane Saturation Flows 

Junction: A96/Lochloy RoadNiew Road 

Lane 
Nearside Allowed 

Turning 
Lane Width Gradient Radius 

(m) 
Lane Turns 

(m) . 

1/1 Arm 6 Left 12.20 

(Lochloy Road) 
3.00 0.00 y 

Arm 7 Ahead Inf 

1/2 
3.00 0.00 y Arm 8 Right 12.00 

(Lochloy Road) 

2/1 Arm 7 Left 10.50 

(A96 (E)) 3.00 0.00 y 
Arm 8 Ahead Inf 

----------· ··-

2/2 
3.00 0.00 y Arm 5 Right 10.00 

(A96 (E)) 
------ --

Arm 5 Ahead Inf 

3/1 2.90 0.00 y Arm 6 Right 14.00 (View Road) 

Arm 8 Left 8.00 

Arm 5 Left 12.00 

4/1 
3.40 0.00 y Arm 6 Ahead Inf 

(A96 0/V)) 
Arm 7 Right 15.00 

5/1 Infinite Saturation Flow 

6/1 Infinite Saturation Flow 
----- ----·-

7/1 Infinite Saturation Flow 

8/1 Infinite Saturation Flow 

. 

Turning Sat Flow Flared Sat Flow 
Prop. (PCU/Hr) (PCU/Hr) 
. 

90.0 % 
1724 1724 

10.0% 
---·--

100.0 % 1702 1702 

0.5 °/o 
1914 1914 

99.5 % 

100.0 % 1665 1665 

31.3 % 

0.0% 1687 1687 

68.8% _____ ,, __ 
23.4 % 

75.5 % 1897 1897 

1.1 % 

Inf Inf 

Inf Inf 

Inf Inf 

Inf Inf 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Scenario 1: 'AM Peak Base 2019' (FG1: 'AM Peak BASE', Plan 1: 'Network Control Plan 1') 
Stage Sequence Diagram 
1 M!n:7 2 Min:4 3 Min:7 4 M!n:7 1 Mln:7 3 Min:7 

(1'~ ;~' 

~~' (E/" 

Stage Timin s 

Stage 1 2 3 4 1 3 4 

Duration 31 4 15 7 41 20 7 

Change Point 0 43 52 72 87 140 165 

Si nal Timings Diagram 

--
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 

J° ]

4'[:~ft 72 f 14[ 165 

12: 31 5: 15 I· 8 7 12: 41 5: 20 I ·I a: 7 

A 
i "y,. I • /. I \>, 

----- ,,f A 
·/ B 

lt 
,~-. I 

y,;, 
i• \Y t..-1. B 

c \\ .;~/ //' 
\~ 

c 

~\ ~', 

//,~ !\ - j\: 
D ,,~ .. - ..... 

1tf~:~.-. --- --- - - (:~~~---- D 
E 

,,~/\ "'I·.\ 
E 

F -------s. \ F 
. 

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 

-
llme In cycle (sec) 



NA2, Nairn - Loch!oy Road I A96 4-arm signalised junction 2019 
Network Layout Diagram 



NA2, Nairn - Lochlo Road I A96 4-arm signalised unction 2019 

A9Pt'h~f.~rw RoadNiew Road 
Total Traffic Delay: 20.4 pcuHr 
Ava. Roule Delay Par Ped: o.o sJ?ed 

'" 

-

~ • 0 

"'' ·~ ~E 
' -< 

M 

I 
' ' 

~ 

I 

• 

ffe 
' ' 
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NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Network Results 

Network NIA 
f-7~~-+------j---f---+-------j----- ---~ -------+-------+---+------l---- -·- ------ --

A9611..,;i<lhloy 
ROiidMeW 
ROid 

NIA 88.8°!. 

Loch!oy Road 
111+1/2 left Ahead u,o NIA NIA B 35 326 1715:1702 371 87.8% 

Right 

-- - A96 (E) Right 
2/t+2/2 u,o NIA NIA D c 2 81 4 664 1914:1665 876 75.8% 

- Left Ahead 

View Road 
3/1 Ahead Right 0 NIA NIA E 2 35 1B 1652 340 5.3% 

Left 
--.. -·-·---- c------- _,_,_,, ___ ------ .. _, _ __ ,,_,,, __ 

- A96~ Left 
4/1 --- -- Ahead Right 

0 NIA NIA A 2 72 696 1907 7B4 88.8% 
_,_,.,_ 1-------

5/1 u NIA NIA 172 '"' '"' 0.0% 
---- ·-·------- -----·-·· _,,_, ________ 

6/1 u NIA NIA 609 '"' !of 0.0% 
-- ______ ,,,_ ---·--·-"--·--·- -----~ ---------

711 u NIA NIA 16 !of '"' 0.0% 
----~--

8/1 .. , ', u NIA NIA ,07 !of !of 0.0% 

Ped Unk: P1 
Unnamed Ped NIA F 14 0 0 0.0% 

Llnk 
--·-·- .. - .... - .. ., .. _ .. -----

Ped Link: P2 
Unnamed Ped NIA F 2 14 0 0 0.0% 

-- Unk 

Ped Link: P3 
Unnamed Ped NIA F 14 0 0 0.0% Link _,,_ ----- ------

Ped Link: P4 
Unnamed Ped NIA F 2 14 0 0 0.0% 

Link 



NA2, Nairn - lochlov Road I A96 4-arm signa 1sed junction 2019 
' Rand+ Storage 

0

Area Mean 
Leaving Turners In 

Turners When Turners In Unifomi Overs at Unifonn Total Av. Delay Max. Back of Rand+ Ma, 
Item Arriving (pcu) 

(pou) Gaps(pcu) 
Unopposed lntergreen Delay 

Delay Delay 
Delay PerPCU Unlfonn oversat Queue 

(pcu) (pcu) (pcuHr} (pauHr) (slptu} Quelle (pcu} Queue (pcu) 

' 
(pauHr) {pauHrJ 

' 
(pcu) 

Network - 309 6 4 11,7 8.4 0,3 20,4 

A9.6n..ochfoY :i.· 
' 

RoadMew. · ·.: 309 6 4 11.7 8.4 0,3 20.4 -
Road 

-- -·-·----- -
111+112 326 326 266 0 4 3,1 3,2 0,1 6.3 69.6 7.5 3.2 10.6 

211+212 664 664 30 6 1 3,7 1.5 0,2 5.4 29.4 14.3 1.5 15.6 
-~- ----

311 18 18 3 0 0 0,1 0,0 0,0 0.2 34.4 0.4 0.0 0.4 

411 698 696 10 0 0 4,8 3,7 0.0 8.4 43.7 16.6 3.7 20.3 

5/1 172 172 0,0 0,0 0.0 0.0 0.0 0.0 0.0 
" ------ ---·--"------

6/,1 .· .. 609 609 - 0,0 0,0 - 0.0 0.0 0.0 ' 0.0 0.0 

711 16 16 0.0 0,0 0.0 0.0 0,0 0,0 0,0 
-·---- ----

6/1 ,' : .· 907 907 - 0,0 0,0 0.0 0,0 0,0 0,0 0,0 
-- -·-- --·-

Ped link: P1 0 0 - -
P,ed Yn~: P.2 :: 0 0 - - - -
Ped link: P3 0 0 

fied UOk:· ~4'. 0 0 - - - - -
C1 PRC for Signalled Lanes (% ): u Total Delay for Signalled Lanes (p,:uHr): 20.35 Cycle Time (s) 1'0 

PRC Over All Lanes(%): u T olal Delay Over M Lanes(ptuHrJ: 20.35 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Scenario 2: 'PM Peak Base 2019' (FG2: 'PM Peak BASE', Plan 1: 'Network Control Plan 1') 
Stage Sequence Diagram 
1 Min:7 2 Min:4 3 Min:7 4 Mln:7 1 Min:7 3 

St r age 1mm s 

Stage 1 2 3 4 1 3 4 
~-- ---

Duration 35 4 7 7 57 8 7 

Change Point 0 47 56 68 83 152 165 

Signal Timings Diagram 

10 20 30 40 90 100 110 120 130 140 

12 35 12:57 5:8 

A 
' • B j ·- -• 

,~------• • c 
~ ,, 
n. D ,teff~::~ .• E 

F 

_ __]__ 

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 

Time In cycle (sec) 

Mln:7 

170 180 

8:7 

/t A 
B ',( c Yx· 

/,(~\ D 
E ···~---\. F 

_l 
170 180 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Network Layout Diagram 



NA2, Nairn- Lochlo Road I A96 4-arm signalised ·unction 2019 

A9Pi~~-f.~rw RoadNiew Road 
~ Total Traffic Delay: 17.8 peuHr 

ffiAve. Route Delay Per Ped: 0.0 sJPed 

-



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Network Results 
-

Item "'"" Lm Controller Posltlon In Full Phase A=w N,m Total Green Arrow Demand Sat Flow Capacity Deg Sat 
Description Typo Stream Filter"6d ROute Phase Greens (s) Green (s} Flow(pcu) {pcu/Hr) {pcu) (%) __ ......:____ 

Network . NIA . . 88.3% 

A96Jlochlgy 
RoadM'eW . NIA 
R.:iad _- -:· 

. . 88,3% 

---- -
Lochloy Road 

1/1'1"1/2 Left Ahead u,o NIA NIA B 2 15 170 1723:1702 192 88,3% 
Right 

•.. ---
211+~12. 

• 
A96 (E) Right u,o NIA NIA 0 c 2 101 4 755 1914:1665 1083 69,7% Left Ahead 

View Road 
3/1 Ahead Right 0 NIA NIA E 2 15 16 1687 159 10,0% 

L,ft .. ·. 
A96 (W) Left 

411: _ . . Ahead Right 
0 NIA NIA A 2 92 . 874 1902 993 88.0% 

5/1 u NIA NIA 288 '"' '"' 0.0% 

6/1-:-0 
-- '---· -----

·. u NIA NIA 716 '"' '"' 0,0% _,,,_,,_ -- ··-·---
711 u NIA NIA 17 '"' '"' 0.0% 

"'---,- ---- u NIA NIA . 794 '"' 
,,, 0,0% 

-·-·~·-
Ped Link: P1 

Unnamed Ped NIA F 2 14 0 0 0.0% Link 
--·--- --

Ped Lf_nk: P2_._-.:. 
Unnamed Ped NIA F 2 14 0 0 0.0% Link 

--·· 
Ped Link: P3 

Unnamed Ped NIA F 2 14 0 0 0.0% Link 

i-~~li.rn_k: P4 S- Unnamed Ped NIA F 2 14 . 0 0 0,0% 
I . Link 



NA2, Nairn- Lochlov Road I A96 4-arm signalised 'unction 2019 

TumersWhen Turners In Untfonn Rand+ Storage Area Total Av. Delay Max. Back of Rand+ Mean 
Leaving Turners In overs at Unlfonn "" Item Arriving (pell) (pcu) Gaps (pcu} Unopposed lntergreen Delay Delay Delay Delay PerPCU Unlronn Oversat Queue . 

(pcu) (pou) (pcuHr) (pcuHrJ (s/pcu) Queue (pcu) · Queue fpcu} 
. (pcuHr) (pcuHr) (pcu) . 

Network - 199 32 2 9.5 7.7 0,6 17,8 - -
A9.6Jlochloy 
ROad/View - -· - - 199 32 2 9,5 7.7 0.6 17,8 - - -
Road _ .-_-:· 

111+1/2 170 170 127 0 0 1.9 3.0 0.0 4.9 103.9 3.8 3.0 6.8 

2/1+2/2 755 755 62 32 2 2.8 1.1 0.8 4.5 21.6 13.1 1.1 14.3 

311 16 16 0 0 0 0.2 0.1 0.0 0.2 50.1 0.4 0.1 0.4 __ ,,_ ----- -
4i1 .· 874 874 10 0 0 4.7 3.5 0.0 8.1 33.5 20.9 3.5 24.3 

511 288 288 0.0 0.0 0.0 o.o 0.0 0.0 0.0 
- ___ ,.,_ 

alt 716 716 - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

711 17 17 0.0 0.0 o.o 0.0 0.0 0.0 0.0 
-- --

811 .. .. / 794 794 - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 
- -

Ped link; P1 0 0 

PBd i.inki·P2 0 0 - - - -
Ped link: P3 0 0 

·-·--~--.. -
ped.Unk: P4 0 0 - -

C1 PRC far Signalled Lanes(%): 1., Tola! Delay far Signalled Lanes (pcuHr)· 17.81 Cyc!e Time (s): "" PRC over All Lanes(%): 1., Total Delay Over All Lanes(pcUHr)· 17,81 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Scenario 3: 'AM Peak TOTAL 2019' (FG3: 'AM Peak TOTAL', Plan 1: 'Network Control Plan 1') 
Sta e Sequence Diagram 
1 Min:7 2 Min:4 3 Min:7 4 Min:7 1 Min:7 3 

--{i}----> 

~ ... 
(Q) 

Stage Timings 

Stage 1 2 3 4 1 3 4 
... "~·- ------·· 

Duration 30 4 17 7 40 20 7 

Change Point 0 42 51 73 88 140 165 

Signal Timings Diagram 

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 

' ' ' ' ' ' ' I ' ' 
I ' ' ' ' ' ' 

Jo[ 
42 51 73 88 141 

12 30 El 5: 17 ·E!J [ 12 40 5: 20 
. . 

A I 't>·-. I 
• /r \;> .· !, B /~--- \) •-,\ ! 'l 1,, 

170 

' 
165 

I ·I 8:7 

J c ,ti--·- \,:, ( '':. 1x /j' /·- .. ;~ ········ 'A:· 
D !1 ;~ 11/> . ' tt~\ 
E 

/ \ ,_, __ ____. '\. \ .. \I ~. •. :\ ~:~:·--:\. F ---- (' .. ·"-
I I I I ' ' ' ' ' ' ' ' ' ' ' I 

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 

Time in cycle (sec) 

Min:7 

180 

' 

A 
B 
c 
D 
E 
F 

I 
180 



NA2, Nairn - Loch[oy Road I A96 4-arm signalised junction 2019 
Network Layout Diagram 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

&
A9P~~~1~!o~ RoadMew Road 

Total Traffic Delay: 25.1 pcuHr 
Ave. Route Delay Per Ped: 0.0 s/Ped 

,$ 
/,: 

' 

' 

~ • 0 
0: ' ·~ llJ .~ E 
':"' 
M 

g 

"' I - ' ' • 'Ji 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 

Network Results 

Item Lane Lane Controller Position In Full Phase A=w N"m Total Green Arrow Demand Sat Flow · Capacity Deg Sat 
Description Typo Stream Fiitered Route Phase Greens (•I Green(!!) Flow(pou) (pcu/Hi') {pou) . (%) 

Network NIA - - - - - 93.3% 
-------f-----c-------

A961Loohloy 
RoadMew - NIA - - - - - - - 93.3% 
Rciid . 

Loohloy Road 
1/1+1/2 Left Ahead u,o NIA NIA B 2 37 362 1717:1702 390 92.7% 

Right 
--~---~·· - ---,-- ----r---------

2t1+2i2 ': A96 (E) Right u,o NIA NIA D c 2 79 4 668 1914:1665 854 78.2% . Left Ahead 
--- -----

View Road 
311 Ahead Right 0 NIA NIA E 2 37 - 18 1652 358 5.0% 

Left 
·------

4/t A96 0N) Left 
0 NIA NIA A 2 70 - 710 1903 761 93.3% ·. . Ahead R!ght 

-------- -------·--- --
5/1 u NIA NIA 190 lof ,,1 0.0% 

------- -~---- ---· -----·-··-- -·--·-·--·---
6/1 u NIA NIA 615 '" "' 0,0% 

---·---~·-- ---·--·--
711 u NIA NIA 17 lof l,I 0,0% 

-
811 ·.· u NIA NIA - 936 '" '" 0.0% 

Pad Link: Pf 
Unnamed Pad 

NIA F 2 14 0 0 0.0% 
Link 

-- _,,_ -----

Pad Link: P2 
Unnamed Ped - NIA F 2 14 0 0 0.0% 

Link 
-----·-·-.. ·- -- ----

Pad link: P3 
Unnamed Pad 

NIA F 2 14 0 0 0.0% 
Link 

Pad link: P4 
Unnamed Ped 

NIA F 2 14 0 - 0 0.0% 
Link 



NA2, Nairn~ Lochloy Road I A96 4-arm sionalised iunction 2019 
.·. . 

Storage Area Mean 
TumersWhen Turners In Uniforin Rand+ Total Av. Delay Max. Back of Rand+ 

Item Arriving {pcu) 
Leaving Turners In Unopposed lntergreen ~lay 

Oversat Uniform 
Delay PerPCU Uniform overs at Max 

(pcu) Gaps (pcu) 
(pcu) . (pcu) (pcuHr) 

Delay Delay (pcuHr} (s/pcu) Quaua (pcu) Queue (pcu) Queue 
(pcuHr) {pcu.Hr) (pcu) 

Network . 331 17 4 12,6 12.2 0,3 25.1 . . 
A9&n.Oo:ihl_oy 
RoadNjey., . . 331 17 4 12.6 12,2 0,3 25.1 . . . 
RC)ai'i-:: :_· 

------------ ------
111+112 362 362 296 0 3 3.4 4.8 0,1 8.3 82.2 8.4 4.8 13.2 

211+212:: . 668 668 23 17 1 3.9 1.8 0,2 5,8 31.5 
. 

14.3 1.8 16.1 
-

3/1 18 18 3 0 0 0,1 0,0 0,0 0.2 33.3 0.4 0.0 0.4 
------

411 ••••• 710 710 10 0 0 5.1 5.7 0.0 10.8 54.9 17.7 5.7 23.4 

5/1 190 1'0 . . 0,0 0,0 0,0 0.0 0.0 0.0 0.0 
. --·-·- ------

6/1 · .. . . · 615 615 . 0,0 0,0 - 0.0 0.0 0.0 0.0 0.0 

711 17 17 0.0 0.0 - 0.0 0.0 0.0 0,0 0.0 

an 
••• 

936 936 - 0.0 0,0 - 0.0 0.0 o.o 0.0 0,0 
-- -~ ------ ----·---.. --

Ped Link: P1 0 0 

Ped llnk;·P2 .· 0 0 - . - . . - -
Ped link: P3 0 0 

------------
Ped Llnk:P4 0 0 - - . - - - . -

C1 PRC for Signalled Lanes(%) a., Tolal Delay for Slgnaned Lanes (pcuHr) 25,09 Cycle Time{s) 1'0 
PRC Ovar All Lanes(%): a., Total Delay Over All Lanes{pcuHrj· 25.09 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Scenario 4: 'PM Peak TOTAL 2019' (FG4: 'PM Peak TOTAL', Plan 1: 'Network Control Plan 1 ') 
Stage Sequence Diagram 
1 Min:7 2 Min:4 3 Min:7 4 Mln:7 1 Mln:7 3 

Stage Timings 
.. 

Stage 1 2 3 4 1 3 4 

Duration 36 4 7 7 54 10 7 

Change Point 0 48 57 69 84 150 165 

Signal Timings Diagram 

0 10 20 30 40 90 100 110 120 130 140 ,-
0 

12: 36 12:54 

A 

• B /, /~---
m 

,, 
c !)• - ------------ ------------ '7. ~ 

" Q. D ;/ //- -
E Jf:~~~~: .• ,;t:::.~~· 
F 

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 

Time in cyde (sec) 

Min:7 

170 180 

8:7 

/t A 
B \i. 

A~ 
c 

v D 
u \ E ···------\, F 

170 180 



NA2, Nairn - Lochloy Road I A96 4-arm signalised junction 2019 
Network Layout Diagram 



NA2, Nairn- Loch!o Road I A96 4-arm signalised ·unction 2019 

Lt
A9P'U2?~~JoJ RoadNiew Road 

Tola[Trafflc Delay: 21.9 pcuHr 
Ava. Route Delay Per Ped: 0.0 s/Ped 

"' 

-

& " . ,~ 
sJ 
M 

! I ,,. 
'Ii 



NA2, Nairn - Lochloy Road I A96 4warm signalised junction 2019 

Network Results 
. 

Lane Lane Con.lrolfar Position In Atrow N•m Total Green Arrow Demand Sat Flow Capacity Deg Sat Item Description Type · Stream Filtered Route full Phase Phase Greens (s) Green (s) Flow (pou) (pou/Hi") (pou) · (%) 
-

Network - N/A 92.5% 

A96A.oehloy 
RoadNlew - NIA - - - - 92,5% 
Roiid ·. - ---·---

Loch!oy Road 
1/1+1/2 left Ahead U•O NIA NIA B 2 17 195 1724:1702 212 92.0% 

Righi 
------- -----

2/f+-2/2 .· A96 {E) Righi U•O NIA NIA D c 2 99 4 767 1914:1665 1062 72.2% 
Left Ahead . ·--·- _,,, __ ,,_ _,,_ ----·--·-· --
View Road 

311 Ahead Right 0 NIA NIA E 2 17 16 1687 178 9,0% 
Left 

4/1 :· ASS{W) left 
0 NIA N/A A 2 90 - 897 1897 970 92,5% .. Ahead Righi 

-----·~· ---·- - ~·--------
5/1 u NIA NIA 323 lo[ lo/ 0.0% 

-----------· 
6/1 . .. u NIA NIA 722 lo/ lo/ 0.0% -- - .. -·-·-·- --- ___ ,,_ 

-· ~· 
711 u NIA NIA 18 lo[ lo[ 0.0% 

611' u NIA NIA - "' lo/ fol 0.0% .. 

Ped Link: P1 
Unnamed Pad NIA F 2 14 0 - 0 0,0% 

Unk 
------ _,, __________ 

·---~---·-. 
Ped Llnk: P2 

. Unnamed Ped NIA - F 2 14 0 - 0 0.0% 
.. Unk 

Ped Link: P3 
Unnamed Pad N/A F 2 14 0 - 0 0.0% 

Unk 

Ped Unk;·p4' Unnamed Pad N/A - F 2 14 0 - 0 0,0% ... Unk 



NA2, Nairn - Lochloy Road IA 96 4-arm s1ana 1sed iunction 2019 

TumersWhen Turners In Uniform 
Rand+ Storage Area 

Total Av. Delay Max, Backof Rand+ Mean 
Leaving Turners In Oversat Uniform "" Item Arriving (pcu) (pcu} Gaps (pcu) 

Unopposed lntergreen Delay Delay Delay 
Delay PerPCU Untronn overs at Queue 

(pcu) (pcuJ (pcuHr) 
(pcuHr} (pcuHr) (pcuHr) {slpcuJ Queue(pcuJ Queue (pcu} (peu) 

Network 199 50 14 10.5 10,7 0,8 21.9 

A96/L.:ichlo}' 
RoadMew " 199 50 14 10.5 10.7 0,8 21,9 " " 

R0ad .. 

1/1+112 195 195 139 0 6 2.1 3,9 0.0 6.1 112.7 4.4 3.9 8,3 

211+2/2 767 767 50 50 8 3.1 1.3 0.7 5.1 23.8 14.2 1.3 15.5 

3/1 16 16 0 0 0 0,2 0.0 0.0 0.2 47.7 0.4 0,0 0.4 __ ,, __ 
4/..1 ·- ·- . 897 897 10 0 0 5.1 5.4 0.0 10.5 422 22.2 5.4 27,6 

5/1 323 323 0.0 0.0 0,0 0,0 0,0 0,0 0,0 
-·-· ---------

'" . 722 722 " " 0.0 0.0 0.0 0,0 0.0 0.0 0.0 

711 18 1' 0.0 0.0 0,0 0.0 0.0 0.0 0.0 
··--·-- --~-- --.. -· 

8/1 . 812 812 " 0,0 0.0 0,0 0,0 0.0 0.0 0.0 
.. 

Ped Link: P1 0 0 
" 

Ped Link: P2 - 0 0 " " " " " " " " 

Ped Unk: P3 0 0 " 

Pi_ro,Unk: P4 0 0 " " 

c, PRC for Slgnalled Lanes(%): -2,B · Total Delay for Signalled Lanes (pcuHr): 21.89 Cycle Time (s): ""' PRC Over All Lanes(%): -2.B Total Delay Over All Lanes(pcuHr): 21.89 



From: 
Sent: 
To: 
Cc: 

Subject: 

-

arup.com> 
28 March 2018 15:23 

highland.gcsx.gov.uk; 
springfield.co.uk; ~springfield.co.uk; 
springfield.co.uk; 

Planning Application 17/05667 /FUL 

Further to our discussion yesterday relating to the above planning application in Nairn, I have received au 
instruction from my client to organise a new survey of the A96(T) I Lochloy Road junction focusing on the 
two areas of interest to Transport Scotland, namely 

• The frequency the right tum indicative arrow from the trunk road to Lochloy Road is called 
during the modelled morning and evening peak periods. 

• Similarly, pedestrian activity at the junction including again the frequency the pedestrian 
stage is called within the modelled periods. For instance is the pedestrian facility called 
every cycle or is it less frequent and also how long the facility runs for within a cycle? We 
would also intend to record the number of pedestrians crossing at the junction. 

It is intended that the survey will be unde1taken as soon as practical after the schools return following the 
Easter holidays. The results of the survey would be collated in a summary document. 

In order to expedite matters and as we are committed to undertaking this survey to provide the additional 
comfort sought by Transport Scotland, I would be grateful if you would now submit your formal response 
on the application, along with any appropriate caveats relating to this additional survey which you consider 
appropriate. 

Can you confirm that you are happy with this suggestion and would now be willing to submit your formal 
response on the application. 

Many thanks 

-
www.arup.com 

Com1ect with Arup on Linkedin 
Follow @ArupGroup 

Electronic mail messages entering and leaving Arup business 
systems are scanned for viruses and acceptability of content 

1 



Works Order :460474951 
EM Number : E70642 
Engineer 
Intersection : LOCHLOY ROAD FORRES ROAD NAIRN 

Administration 

-General Specifications 

Customer Name ........ I Customer Order I I 
Intersection/ LOCHLOY ROAD 
General Description FORRES ROAD 

Controller/ I 
NAIRN 

Serial Number 

S.T.S. /EM Number IE70642 I 1ssueLJ 

®New O Modification 
Controller 

Equipment I 
Area Specifications/ 

Installation by 

I Customer Drawings Slot Cutting by 

Specification I 
Civil Works by I 

Contract/Tender 
Customer's !mllm I 

I Quotation No. .... I Telephone Number 

Works Order No. 1460474951 I 

-signal Company Use Only 

I (IF PROM Label as>) PROM 116260 I PROM 1302 1 
Signal Engineer rmllllllllll 

Configuration Check IB5 1E 78 A5 I 
-controller Options 

Hardware I ST900 I Finmware Type and IPB801 ISS 1 I Other 
1,,. ... , ''"' nntinn~ 

-sT950/ST900/ST750 Series Cabinet Options 

Cabinet/Rack !cabinet I Kit Type 0 UK-Std O Non-UK O 0 

Cabinet/Rack !Grey I Cuckoo !None I Gemini Unit Fittec liZI 

Mains Supply e=J Volts ~Hz 

Peak Lamp Current LJAmps Dimming 
1160 I 

Answer Li Date 131/03/10 I Voltage 1--··- Created 
Average Lamp ~ Watts 

Edit [iIJ 
I 1025 I Watts 

Low Inrush D Total Average Power Transfonmer 

Power feed fuse rating: requires 30 Amp minimum for controller, 15 Amp minimum for pelican/lightly loaded 
" 

Last Modified 13/04/2015, Issue 7.0.13 Fonm Ref: 1.1 



Works Order : 460474951 
EM Number : E70642 
Engineer 
Intersection : LOCH LOY ROAD FORRES ROAD NAIRN 

Phases, Stages and Streams 

-Phases, Stages and Streams 

Add/Delete/Insert Streams: 

-,-streams-----------~ 

Current Number of Streams Ll 

~-stages 

0 Current Number of stages 
(inc. ALL-RED stages) 

-,-Phases-----------~ 

Current Total Number of Phases [] 

0 0 Number of Real Phases @::] 

O Number of Dummy Ll 
~-switched Signs--------~ 

0 Number of Switched 

-Action-------------, 

Add At Delete At 

Last Modified 13/04/2015, Issue 7.0.13 Form Ref: 1.2 



Works Order :460474951 
EM Number : E70642 
Engineer 
Intersection : LOCHLOY ROAD FORRES ROAD NAIRN 

Facilities/Modes Enabled and Mode Priority Levels 

'""'Facilities 
.-urc GZI Master lime Clock GZI Lamp Monitoring D Extend All Red D Non-UK 

121 Serial/Internal UTMC OT D Holiday Clock l2l RED Lamp Monitorinf D Speed Measuremen D Fail to Part lime 

D Free-standing OTL l2l FT To Current MAX GZI Pelican/Puffin/Toucan D Ripple Change D Fail To Hardware Flashin 

D Integral TC12 OTL D Linked Fixed lime D Standalone Manual D London IMU D 

121 Serial MOVA D Download To Level 3 

[=::) Starting 

,....Mode Priority ~configuration Complexity 

1 2 3 4 5 6 7 8 9 10 11 12 13 0Low 0Medium 0High ® Maximurr 
D Part lime 0000000 00 0000 
D Emergency Vehiclef 0000000 00 0000 
D Hurry Call 0000000 00 0000 standardPB801.8df 
D 0000000000000 

Default PROM data file 
D Priority Vehicle 0000000000000 
l2l Manual Control 0000000000000 -correspondence Monitoring to inc. 
D Manual Step On 0000000000000 

l2l Reds l2l Ambers 
l2l Selected FT or VA or 0 0 00000000000 

D Switched Signt D Ignore Reds and Amber 
l2l UTC 00 0 0000000000 
D 0000000000000 
D CLF (Non-Base lim 0000000000000 -Flash Rate (ms) 
l2l CLF (Base lime) 000 0 000000000 
l2l Vehicle Actuated 0000000000000 ~ Off ~ On 

l2l Fixed 0000000000000 
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Phases in Stages 

Phases 

A B c D E F G 

0 • "' <!) 1 • • Ol 

Bl 2 • • -'= 3 • • 4 • 
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Engineer 
Intersection : LOCHLOY ROAD FORRES ROAD NAIRN 

Stages in Streams 

-stages in Streams 

0 1 2 3 4 5 6 7 

Phase or Stage to revert to in D Note: For a Stand-Alone 
absence of Stream, the reversion 

' ' must be to All Red stage 

Startup D or Traffic stage/phase to 
meet the relevant 

Switch Off Stage 
standard or specification. 

Standalo'St,l'lf,!§strian D D D D D D D D 

el: 0 111111111111111111: 
~1 0 1 2 3 41 

E 
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: LOCH LOY ROAD FORRES ROAD NAIRN 

Phase Type and Conditions 

...... Phase Type and Conditions--------------------------------------~ 

@ Phases A to P O 

Phase Title 

E:J !BRIDGE STREET 

Li !LOCH LOY ROAD 

@:] !FORRES ROAD RIGHTTURN 

El !FORRES ROAD 

Li !MACRAE AVENUE 

LJIPEDS 

@] !DUMMY RED 

App. Term. Assoc. 
Type Type Type Phase 

;::jo=-U=K=Tra=ff=ic=====~ LJ LJ CJ 
;::jo=-U=K=Tra=ff=ic=====~ LJ LJ CJ 
12 -UK GreenArrow LJ D EJ 
;::lo=-U=K=Tra=ff=ic=====~ LJ LJ CJ 
;::lo=-U=K=Tra=ff=ic=====~ LJ LJ CJ 

113 -UK Near Side Pedestrian LJ LJ CJ 
I ~lo_-U_K_Tra_ffi_c _____ ~ LJ LJ CJ 

1)App Types: 0 = Always Appears, 1 = Appears if dem'd pnor to interstage, 2 = If dem'd, 3 = If dem'd before end of window time 
2) Tenn Types: 0::: Term's at end of stage, 1 = Tenn's when Assoc phase gains R.O.W, 2 = Term's when Assoc phase loses R.0.W. 
3) The H/W Fail Flash fiek:is are for informatbn only on all but ST900ELV Controllers. For other controllers, physical switches or links (etc.) select which 
aspects flash and these need to be set up manually. 
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Opposing and Conflicting Phases 

[Select Stream(s) To Configure 

0AII Oo O O 

GZI Amber Conflict Monitorin 
To Phase 

A 

"' B "' Jg c 
a. 
E D 

A B C D E F G 

e fc--+--+c-
LL E 

F 

G 

0 
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Engineer 
Intersection : LOCHLOY ROAD FORRES ROAD NAIRN 

Phase Minimums, Maximums, Extensions, Ped Leaving Periods 

-Phase Minimums, Maximums, Extensions, Ped Leaving Periods---------------------~ 

@ Phases A to P O 
Phase -Min Gree- -Min Ped C- -Extensio- -Maximums----------------------~ 

EJ D 
Li D 
DD 
~D 
DD 
DD 
@=JD 

D 
D 
D 
D 
D 
D 
D 

A B C D E F G H ~~m~ 

~EJ~E]~~~~D 
~~Li@=J~~~~D 
~~~~~~~~D 
~EJ~E]~~~~D 
~~Li@=J~~~~D 
DDDDDDDD 0 

DDDDDDDD 0 

D 

D 

D 

D 

D 

D 

D 

D 

D 

Note: For Standalone Streams see Help for use of Max 

Last Modified 13/04/2015, Issue 7.0.13 Form Ref: 2.3.1 
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Works Order 
EM Number 
Engineer 
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Q) 

"' "' .c 
0.. 

E 
e 

LL 

Phase lntergreen Times 

[Select Stream(s) To Configure 

OAII Oo O O 0 0 0 0 0 

Note: On a Stand Alone Pelican!Toucan/Puffin Stream the lntergreens between Pedestrian and Traffic Phases are controlled 
~Y,~h.9_\~niings (PBT,fo1J;,Ra~~· CD'\'. CRD and PAR), therefore O should be entered for the appropriate intergreen times in 

A B c D E F G 

A 

B 

c 
D 

E 

F 

G 
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lntergreen Handset Limits 

HIGI-~ I Copy lntergreen Values I 

To Phase 

A B c D E F G 

A 

<!) B 

"' "' c .c 
a.. 
E D 
e E u.. 

F 

G 
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Phase Timing Handset Ranges 

-Phase liming Handset Ranges 

I Initialise Min Green Limits I 

Phase ~Min. Green- Phase --Min. Green-
[Max. Green 

I 
Min. Max. Min. Max. Max. e::J 

A DeJ Q 
Min. LJ 

B DeJ R -vehicle Extension 

c DeJ s Min. @I] Max. ~ 
D DeJ T 

[Phase Delay 

I 
E DeJ u Max. ~ DeJ 

Min. LJ 
F v 

G DeJ w [Starting 1/G 

I 
Max. @=] 

H x Min. EJ 
I y -Min Pedestrian Clearance (PBT)-

J z Min. D Max. @=] 
K A2 

82 
-rraffic Phase Leaving 

L 
Min. [O Max. [O 

M C2 

N 02 -Traffic Phase Red/Ambe, 

0 E2 
Min. D Max. D 

p F2 
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VA Demand and Extend Definitions 

-vA Demand and Extend Definitions 

..... Demands @ Phases A to P 0 

Phase For Unlatched demands precede the name with a #. ,......Extensions 

Conditioning MUST be used to specify unlatched 

EJ IMVDA IASL21 IMVDA IASL21 IAX1 

Li IMVDB 
I 

IMVDB IBSL22 
I 

EJ l#CC5 
I 1cc5 I I 

~ IMVDD IDSL23 IMVDD IDSL23 IDX3 

D IMVDE 
I 

IMVDD IESL24 
I 

D IPEDF1 IPEDF2 jPEDF3 jPEDF4 
I I I 

El I I 11 I I I I 11 

Last Modified 13/04/2015, Issue 7.0.13 Fonm Ref: 2.4 
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Engineer 
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Phase Internal/Revertive Demands 

-phase Internal/Revertive Demands 

-start-up Vehicle Responsive Demands 

A0 B0 c0 o0 E0 F 0 GD D D D D D D D D D 

D D D D D D D D D D D D D D D D 

-Demands Inserted When Leaving Manual and Fixed 1ime Modes 

A0 B0 c0 00 E0 F 0 GD D D D D D D D D D 

D D D D D D D D D D D D D D D D 

-unlatched Demands that Start Max "Timers 

A0 B0 c0 o0 E0 F 0 GD D D D D D D D D D 

D D D D D D D D D D D D D D D D 

-Revertive Phase Demands 

A B c D E F G H I J K L M N 0 p 

DLiLiLiDDD 
Q R s T u v w x y z A2 B2 C2 02 E2 F2 
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Phase - On Crossing and Kerbside Detector Definitions 

-on Crossing and Kerbside Input Definitions 
@ Phases A to P 0 

Phase ,....On Crossing -Kerbside 

EJ I I I 11 

Li I I 11 

D I 11 

~ I 11 

D I 11 

D fONCF1 fONCF2 fONCF3 IONCF4 [KBSF1 I IKBSF2 [KBSF3 [KBSF4 

@] I I I 11 I 11 11 I 
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Stream - Pelican/Puffin/Toucan Times 

~stream - Pelican/Puffinffoucan Times l""~" '"'"' ""."' .,,,, Stream, 

I 

2 3 4 5 6 7 

-pedestrian All Red Times (Vehicle to Pedestrian) -Handset Range Li, 

Stream! 0 1 2 3 4 5 6 7 Min Max 

(PAR n 0) VA Gap Change 

(PAR n 1) VA Max Change 

(PAR n 2) FVP Change @=] @=] 

(PAR n 3) UTC Change 

(PAR n 4) Local Link Change 

"'Pelican lntergreen times 

(PIT n 0) Veh Red/Ped Flash @=] @=] 

(PIT n 1) Veh Flash Amber/Ped Flash @=] @=] 

(PIT n 2) Veh Flash Amber/Ped @=] @=] 
(PIT n 3) Veh Flash Amber/Ped Red @=] @=] 
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Phase - Pelican, Puffin and Toucan Times 

~Phase· Pelican, Puffin and Toucan limes 

PDD PDX CDYO CDY1 CRD @ Phases A to P 0 

Phase 
Ped Ped CMX Clearance Clearance Clearance 
Demand Demand Clearance Delay Delay 
Delay Hold Gap Max Minimum 

~D ~ D D D D 
EJD ~ D D D D D 
DD ~ D D D D 
~D ~ D D D D D 
DD ~ D D D D 
DD ~ D D D D 
EJD ~ D D D D 

~Pedestrian Handset Range Limits 

MIN MAX 

Demand Delay PDD 10 110 I 
Demand Hold PDX 10 0 110.0 I 
Clearance Maximum CMX 

10 130 I 
Clearance Delays 

10 110 I COY O and CDY1 

Clearance Minimum Red 10 
f'Dn 

110 I 
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10 and Link - Pelican/Puffin/Toucan Times 

-110 and Link. Pelican/PuffinfToucan Timas 

Streami 0 1 2 3 4 5 6 7 
~computer Control 

PV 

Window 
Time ... -

-Local Link 

PV1 

Link Delay 
Time . ··~ 
Link Window 
Time . .,,., 
Link Override 
Time . ··~ 

Kerbside Mat I I Test 
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Pelican, Puffin, Toucan Pushbutton/Kerbside Associations 

Pelican, Puffin, Toucan Pushbutton/Kerbside Associations 

Phase Demand KBS Phase Demand KBS Phase Demand KBS Phase Demand KBS 
0 LJ IPEDF1 I IKBSF1 "0 32 DI 48 D 

D IPEDF2 I IKBSF2 ,,D 33 01 I 49 D 
2 DIPEDF3 I IKBSF3 D DI I D 
3 LJ IPEDF4 I IKBSF4 "0 34 DI I 500 
4 DI I ,,D 35 DI I 510 
5 DI I D 01 I 01 I 
6 DI I 200 36 D 52 DI I 
7 DI I ,, D 37 D 53 DI I 
8 DI I D D DI I 
9 01 I "0 38 D 54 DI I 
10 01 I 230 39 D 55 DI I 
,, DI I D D DI I 

DI I "0 40 DI I 56 0 I I 
12 0 I I ,50 41 DI I 57 D j I 

,,01 I D DI I 01 I 

01 I "0 42 DI I 58 DI I 
~.ot~: A~y association pushed off the screen will have any previous association 
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Stages - Prohibited, Alternative, Ignored Moves 

Stages~ Prohibited, Alternative, Ignored Moves 

Sets 
Restrictionf No Restrictions No 

®1 Modes Restrictions Modes Apply To: Restrictionf 

02 
Urban Traffic Control ® 0 Manual ® 0 
Cableless Linking ® 0 0 0 

03 Vehicle Actuate:! ® 0 0 0 

04 0 0 0 0 
Fixed lime ® 0 0 0 

0 0 

a 2 3 4 

<I) 0 
0) 

Bl 
E 2 
e 
LL 3 

4 
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Engineer :••••• 
Intersection : LOCH LOY ROAD FORRES ROAD NAIRN 

Stage Internal Demands/Pedestrian Window Times 

-stage Internal Demands/Pedestrian Window Times 

-start-up Vehicle Responsive Demands 

o D D 2 D 30 4 D D D D 

D D D D D D D D 

-Demands Inserted When Leaving Manual and Fixed Time Modes 

o D 0 2 0 3 0 4 0 D 

D D D D D D 

~unlatched Demands that Start Maximum Timers 

0 0 0 2 0 3 0 4 0 

D D D D D 

-window Times 

0 1 2 3 4 

DDDDD 
16 17 18 

-Exceptional Stages 

D 

D 

D 

D 

D 

D 

19 

D 

D 

20 

Last Modified 13/04/2015, Issue 7.0.13 

D 

D 

5 

21 

D 

D 

D 

D 

6 

22 

D 

D 

D 

D 

D 

D 

7 

23 

D 

D 

D 

D 

D 

D 

8 

24 

D 

D 

D 

D 

D 

D 

D 

D 

9 

25 

D 

D 

D 

D 

D 

D 

D 

D 

10 

26 

D 

D 

D 

D 

D 

D 

D 

D 

11 

27 

D 

D 

D 

D 

D 

D 

D 

D 

12 

28 

D 

D 

D 

D 

D 

D 

D 

D 

13 

29 

D 

D 

D 

D 

D 

D 

D 

D 

14 

30 

D 

D 

D 

D 

D 

D 

D 

D 

15 

31 

D 

D 

D 

D 

D 

D 

D 

D 
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Fixed Time 

-Fixed lime 
~stage Moves & Times (Not Fixed Time to Current Max) 

Current Stage 0 1 2 3 4 5 6 7 

Next Stage 

Time 

Current Stage 8 9 10 11 12 13 14 15 

Next Stage 

Time 

Current Stage 16 17 18 19 20 21 22 23 

Next Stage 

Time 

Current Stage 24 25 26 27 28 29 30 31 

Next Stage 

Time 

~Phases Demanded and Extended under Fixed Time to Current Max. 

A B c D E F G H I J K L M N 0 p 

Demand liZl liZl liZl liZl liZl D D D D D D D D D D D 
Extend liZl liZl liZl liZl liZl D D D D D D D D D D D 

Q R s T u v w x y z A2 B2 C2 02 E2 F2 
Demand D D D D D D D D D D D D D D D D 

Extend D D D D D D D D D D D D D D D D 
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Engineer 
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CLF - Base Time 

Controller Base lxxtXXIXX I 
n-~-

Controller Base 102:00:00 
T'i---

-Plan Offset 

Minutes Seconds Minutes Seconds 

Plan O @=]@=] Plan 8 @=]@=] 
Plan 1 @=]@=] Plan 9 @=]@=] 
Plan 2 @=]@=] Plan 10 @=]@=] 
Plan 3 @=]@=] Plan 11 @=]@=] 
Plan 4 @=]@=] Plan 12 @=]@=] 
Plan 5 @=]@=] Plan 13 @=]@=] 
Plan 6 @=]@=] Plan 14 @=]@=] 
Plan 7 @=]@=] Plan 15 @=]@=] 

-Handset Range Limits 

Minutes Seconds 

Min Li Li 
Max 1255 1 ~ 
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EM Number : E70642 
Engineer 
Intersection : LOCH LOY ROAD FORRES ROAD NAIRN 

UTC General Data 

~uTC General Data,-------------, 

!Type of UTC 

L 0106 0316 

Integral OTU Address 

Li Number of Control Words 

Li Number of Reply Words 

D Controller to respond to TC bit. 

D Introduction of UTC to be disabled by Priori 

I I ~.?.'.:_UTC RTC synchronisation input 

~RTC Synchronisation Times 

-clock Synchronise lime ( UTC TS inpL-

Day lime 

!Saturday 100,00,00 1 

-clock Confirm lime ( UTC RT output )-

Day lime 

!Saturday 100,00,00 1 

Last Modified 13/04/2015, Issue 7.0.13 Form Ref: 4.3.1 
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Engineer:-
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UTC Control and Reply Data Format 

-uTc Control and Reply Data Format 

-control Words· 
Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7 

Word 1 IF1 IIF2 w3 w4 11 II II 
Word 2 I II II II II II II 
Word 3 

Word 

"Reply Words 

Word 1 IG1 IIG2 IIG3 I IG4 IIPHD II II 
Word 2 

I II II 11 II II II 
Word 3 

Word 4 

Word 5 

Word 6 

Word 7 

Word 8 

Word 9 

Word 10 

Word 11 

Word 12 

Word 13 

Word 14 

Last Modified 13/04/2015, Issue 7.0.13 
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II 

II 

II 

II 
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UTC Stage and Mode Data Definitions 

-uTC Stage and Mode Data Definitions 

Green Demand 
Stage Force Bit Confirm Bit Confirm Bit 

0 
I II 

1 IF1 IIG1 

2 IF2 IIG2 

3 IF3 IIG3 

4 IF4 IIG4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Last Modified 13/04/2015, Issue 7.0.13 

Green Demand 
Stage Force Bit Confirm Bit Confirm Bit 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

-Mode Data Definitions---

Manual Mode Operative: 

DG1/G2 ORR O 

Manual Mode Selected: 
DG1/G2 ORR O 

No Lamp Power, or Lamps Off 
due to RLM or Part lime: 

0G1/G2 0 0 

Detector Fault: 

D D DDF 

Normal NOT selected on 
the 

DG1/G2 ORR O 

RR Button Selected: 

DG1/G2 ORR O 

If UTC Reply Confirms are 
required for a Controller Fault (CF) 
OR for separate MC and RR 
replies, Conditioning must be 
used. 

Form Ref: 4.3.3.2 
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UTC and MOVA Detectors 

r-LJTC and MOVA Detectors 

-Detector Mappi, [Set Selection 

i;zJ Combined O O 0 0 0 

I 
1 IAX1 I 2 1sx2 13 IDX3 14 I Is Ices I 6 I I 1 I I a I I 

9 I 110 I I 11 IAIN11 I 12 IBIN12 I 13 IDIN13 1141 I 15 I 1161 I 

171 11a I 119 I 120 I I 21 IASL21 I 22 IBSL22 I 23 IDSL23 I 24 IESL24 I 

2sl I 26 I I 21 I i 2a I I 29 I 130 I I 31 I h2I I 

331 134 I I 3s I 1361 131 I I 3a I 1391 I 40 I I 

411 142 I I 431 1441 1451 146 I I 471 I 4a I I 

491 I so I i s1 I I s2 I 1531 154 I I ss I I s6 I I 

571 Isa I I 59 I 160 I 1611 162 I I 631 164 I I 

Note~ only 32 detectors available on MOVA4.0 

Last Modified 13/04/2015, Issue 7.0.13 Form Ref: 4.3.4 (1) 
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MTC - Time Switch Parameters 

MTC - 1ime Switch Parameters 

Type Event Type Event 

0 !Alternate Max I IMAXSETB 16 I No Action 

1 !Alternate Max I IMAXSETC 17 !No Action 

2 !Alternate Max I IMAXSETD 18 !No Action 

3 !Alternate Max IMAXSETE 19 !No Action 

4 !Alternate Max IMAXSETF 20 !No Action 

5 !Alternate Max IMAXSETG 21 I No Action 

6 !Alternate Max IMAXSETH 22 !No Action 

7 !conditioning IMTCFO 23 !No Action 

8 I Conditioning MTCF1 24 !No Action 

9 !No Action 25 !No Action 

10 !No Action 26 !No Action 

11 !No Action 27 I No Action 

12 !No Action 28 I No Action 

13 INoAction 29 !No Action 

14 !No Action 30 I No Action 

1s !N0Action 31 I No Action 

Last Modified 13/04/2015, Issue 7.0.13 Form Ref: 4.4.1 
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MTG - Time Switch Parameters Array 

Parameters 
-----·---·-·-·-·- -··-·-.. -·-·- .. ·~·-

0 1 2 3 4 5 6 7 8 9 1() 11 12 13.14.15 16 fl 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

MAXSETB • MAXSETC • MAXSETD • MAXSETE • MAXSETF • MAXSETG • MAXSETH • MT CFO 

MTCF1 

Unused 

Unused 

Unused 

Unused 

Unused 

J'l 
Unused 

c Unused " > w Unused 

Unused 

Unused 

Unused 

Unused 

Unused 

Unused 

Unused 

Unused 

Unused 

Unused 

Unused 

Unused 

Unused 

Unused 

Unused 
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MTC - Day Type 

MTC - Day Type 

No. Mon Tue Wed Thu Fri Sat Sun 

0 D D D D D i;zJ D 

1 D D D D D D i;zJ 

2 i;zJ D D D D D D 

3 D i;zJ D D D D D 

4 D D i;zJ D D D D 

5 D D D i;zJ D D D 

6 D D D D i;zJ D D 

7 i;zJ i;zJ i;zJ i;zJ i;zJ i;zJ i;zJ 

8 i;zJ i;zJ i;zJ i;zJ i;zJ i;zJ D 

9 i;zJ i;zJ i;zJ i;zJ i;zJ D D 

10 D D D D D D D 

11 D D D D D D D 

12 D D D D D D D 

13 D D D D D D D 

14 D D D D D D D 

15 D D D D D D D 
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Engineer :-
Intersection : LOCH LOY ROAD FORRES ROAD NAIRN 

MTG - Timetable 

-MTC - limetable 
-view Timetable Settings 

0 0-15 0 16-31 0 32-47 

No. Day lime Description Function 
Type Code 

D D Jo7:oo:oo JMAXSETB D 
D D J10:oo:oo JMAXSETC D 
D D J16:00:00 JMAXSETD D 
D D J19:00:00 JMAXSETC D 
D D J22:00:00 JMAXSETA D 
D D Joe:oo:oo JMAXSETA D 
D D 121:00:00 JMAXSETC D 
D D Jo9:oo:oo JMAXSETC D 
D D J21:00:00 JMAXSETA D 
D D Jo?:oo:oo JAUDIOON D 
~ D J23:00:00 JAUDIOOFF D 
@::] D Jo?:oo:oo JFORRES AND NINIAN OUT ON I D 
@=] D J21:00:00 JFORRES AND NINIAN OUT OFF I D 
QI] D I I I D 
Li D I I I D 
~ D I I I D 

Last Modified 13/04/2015, Issue 7.0.13 

0 48 -63 

Plan/ 
Parameter 

D Function Codes: 

D 0 = Isolate From CLF 

D 1 = Introduce a CLF Plan 

D 2 = Introduce a Parameter 

D (Combination of event 

D 
switches) 

3 = Selects an Individual 
D event switch to be set 

D 4 = Selects an Individual 

D event switch to be 
cleared. 

D 
D 
D 
D 
D 
D 
D 

Form Ref: 4.4.4 (1) 
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LMU - General 

~LM U - General 

-Lamp Monitoring - LMU Voltage 

0 200-240 0 

0 50-0-50, 100-120 0 230 CLS 

-Red Lamp Monitoring 

Max Red Bulb First Red Lamp Fault D 
D RLF2 Cancels RLM additional lntergreens -RLM Additional lntergreen Handset Limii-

[;zJ RLF2 Only Cleared by RFL = 1 Minimum Maximum 

D RLF1 Only Cleared by RFL = 1 
D ~ 

[Streams with Phase Blackout on RLF2 

Do D D D D D D D 

Last Modified 13/04/2015, Issue 7.0.13 
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Works Order : 460474951 
EM Number : E70642 
Engineer 
Intersection : LOCHLOY ROAD FORRES ROAD NAIRN 

LMU - Sensors 

-LMU - Sensors 

i-onboard Sensors External Sensors 

Sensor\ Bulb Sensor Bulb Sensor\ 
Sensor Watts Sensor Watts Drive 

1\A !As Seq. I~ 1110 33 \ I h1 ,1 

2\B !As Seq. I~ 18\R 34 \z16 I 

3\C !As Seq. I~ 19\S 35 \ z14 I 

4\D !As Seq. I~ 20\T 36, z12 I 

5\E !As Seq. ~ 21\U 37 \ 
h1" 

6\F !None ~22\V 38 \ z16 

7\G !None ~23\W 39 \ z14 

8\H !None ~ 24\X 40 \ z12 

9 \ I 25 \ Y 41\ 
h1 ,! 

10 \ J 26 \ Z 42 \ z16 

11\ K 27 \A2 43 \ z14 

12 \ L 28 \ 82 44 \ z12 

13 \ M 29 \ C2 45 \ 
h1" 

14 \ N 30 \ 02 46 \ z16 

15 \ 0 31 \ E2 47 \ z14 

16 \ P 32 \ F2 48 \ z12 

Last Modified 13/04/2015, Issue 7.0.13 

Bulb 
Sensor Watts 

J IRegulato,y Sign D 
I IRegulato,y Sign D 
I IRegulato,y Sign D 
I IRegulato,y Sign D 
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Works Order : 460474951 
EM Number : E70642 
Engineer •••••• 
Intersection : LOCHLOY ROAD FORRES ROAD NAIRN 

LMU Sensor Load Types 

LMU Sensor Load Types 

,...Screen Select-

D of 1 

Sen so Phase Sensor LED Load LLF 

1 A As Seq. 

2 B As Seq. 

3 c As Seq. 

4 D As Seq. 

5 E As Seq. 

33 NIA Regulatory Sign 

34 NIA Regulatory Sign 

35 NIA Regulatory Sign 

36 NIA Regulatory Sign 

Last Modified 13/04/2015, Issue 7.0.13 Form Ref: 4.5.3 
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Works Order : 4604 7 4951 
EM Number : E70642 
Engineer 
Intersection : LOCH LOY ROAD FORRES ROAD NAIRN 

RLM Additional lntergreens 

Phases Delayed 
-,--·-·-··A-~s--c~-D~~E~-F~~G~ 

A 

B 

c 
D 

E 

F 

G 
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Works Order : 460474951 
EM Number : E70642 
Engineer 
Intersection : LOCHLOY ROAD FORRES ROAD NAIRN 

RLM Phase Inhibits 

Phases Inhibited/Blacked-Out 
--·--·-···--

A B c D E F G 

A II "' IL 
B ...J II Ct'. 

£ c 
·;; 

D II <I) 
<!) 
<I) E II "' .c 

0.. F 

G 
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Works Order : 460474951 
EM Number : E70642 
Engineer 
Intersection : LOCH LOY ROAD FORRES ROAD NAIRN 

Manual Panel 

-Manual Panel 
-stage Buttons and LEDs 

Button Title Called Stage for 
No. 5· 1 2 3 4 5 6 7 

0 !ALL RED IEJ 

1 !MAIN ROAD ID 

2 IRIGH TURN ID 

3 !SIDE ROAD ID 

4 IPEDS ID 

5 I ID 

6 I ID 

7 I 10 
-General LEDs -Manual Mode Enable 

AUX 1 AUX2 AUX3 AUX4 AUX 5 ® Always NOTE: 
(Hurry Call) (Higher For this to operate 

Conditioned 0 l,Z] l,Z] D 
0 ... 

O When Handset Plugged in (Note Special 

-General Buttons -Manual Signals on- O When 'MND' Command Entere 
Conditioning is 
required. 

None SW1 SW2 SW3 

Momentary D D D ® Immediate Signals Or 
-Mode Select Switches Disabled 

Dim @ 0 0 0 O As Start-Up 
OVA D Fixed lime DCLF 

RR @ 0 0 0 

Last Modified 13/04/2015, Issue 7.0.13 Form Ref: 4.6.1 



: 460474951 
: E70642 

Works Order 
EM Number 
Engineer 
Intersection : LOCH LOY ROAD FORRES ROAD NAIRN 

Special Conditioning 

( (RTCMIN EQL<O>) + {RTCMIN EQL<lO>) + (RTCMIN EQL<20>) + {RTCMIN EQL<30>) + (R'l'CMIN EQL <40>) + (RTCMIN EQL<50>)), (RTCSEC 
IFT (MODEO EQL<6>) THN 
CNDTMAO, (NOT (SSMAN+SSVA+SSFIX+SSCLF+MAUXSWl)) =MOVACRB 
ELS 
CNDTMAO. {NOT(SSMANtSSVA+SSFIX+SSCLF+MAUXSWl+SCRTO))=MOVACRB 
END 
IFT PRSLMPRA+PRSLMPAA+PRSLMPGA THN 
RUN<O> 
END 
MAUXSWl=MIL22 ; CHECK RUNING MOVA AND CYCLE CRB BIT 

MODEO EQL<6>-MIL17 ;MOVA LIGHTS HIGHER PRIORITY LED 

NOT{PHASED) =PHD ···--·---.. --~OVA-CONFIRM PHASED 

NOT (LMP2RED0) • PRSLMPAF=MOVADE1'32;MOVA PED DEMAND INPUTS 

IFT PHASEF.SCRTl.LMPON THN 
RUN<l> 
END 
CNDTMAl: : : =TACTF 

*=TACTFl 
*=TACTE'2 
*=TACTF3 

NOT(PHASEF)=SCRTl 

;TACTILE SWITCH 

iFT- SrAGE4.SCRT2.MTCFO.LMPoN-T~H~N~~~~~~~~~~~~~~~--~~~~~~~~ 

RUN<2> 
END 
CNDTMA2=AUDIO 
NOT{STAGE4)=SCRT2 

;AUDIO SWITCH 

CCTOl+(MODEO EQL<6>.BSL22.CFEO)=MOVADET22 
CCT02+(MODEO EQL<6>.ESL24.CFE1)=MOVADET24 

GRT<54>)= 

Last Modified 13/04/2015, Issue 7.0.13 Form Ref: 5.1 (1) 
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Works Order : 460474951 
EM Number : E70642 
Engineer •iiililiii•• 
Intersection : LOCHLOY ROAD FORRES ROAD NAIRN 

Special Conditioning 

NOT(CFE6) .MTCFl. (ATOROW+MINA+EXTAA)=FORRESA 
NOT (CFE7) .MTCFl, (DTOROW+MIND+EX'l'AD) =NINIAND 

!FT NOT(NINIAN) THN 
RUN<3> 
END 
IFT CNDTER3 THN 
RUN<4> 
END 
CNDTMA4. NOT (CE'E8) =+MOVADET33; MOVADET 33 PULSE 

IFT (NINIAN+EXTAA) , NOT (CFE8) THN 
RUN<S> 
END 
CNDTMA5=+MOVADET34 

IFT NOT(FORRES) THN 
RUN<6> 
END 
IFT CNDTER6 THN 
RUN<7> 
END 
CNDTMA7. NOT (CFE9) =+MOVADET35; MOVADET 35 PULSE 

IFT (FORRES+EXTAD) .NOT(CFE9) THN 
RUN<8> 
END 
CNDTMA8=+MOVADET36 

Last Modified 13/04/2015, Issue 7.0.13 Form Ref: 5.1 (2) 
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' Works Order : 460474951 
EM Number : E70642 
Engineer :-Intersection : LOCHLOY ROAD FORRES ROAD NAIRN 

Special Conditioning Timers 

! 

! 

' I 

-special Conditioning limers 

[Timers 

10-31 I 
I 

No Value Min Max 200ms Description No Value Min Max 200ms Description 

0 D D ~ D ICRB TIMER 16 DD~ 0 

1 D D ~ D !TACTILE TIMER 17 DD~ 0 

2 D D 255 0 IAUDIO TIMER 18 DD~ 0 

3 D D ~ D ININIAN TIMER 19 DD~ 0 

4 D D ~ 0 IMOVADET33 PULSE 20 DD~ 0 

5 D 18 ~ D IMOVADET34HOLD 21 DD~ 0 

6 ~ 0 255 D !FORRES TIMER 22 DD~ 0 

7 D D ~ 0 IMOVADET35 PULSE 1 23 DD~ 0 

8 DD~ 0 IMOVADET36HOLD I 24 DD~ 0 

9 DD~ 0 25 DD~ 0 

10 DD~ 0 26 DD~ 0 

11 DD~ 0 27 DD~ 0 

12 DD~ 0 28 DD~ 0 

13 DD~ 0 29 DD~ 0 

14 ao~o 30 DD~ 0 

15 D 255 0 31 DD~ 0 

' ! Last Modified 13/04/2015, Issue 7.0.13 
! 

Form Ref: 5.2 (1) 



Works Order : 460474951 
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Special Instructions 
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Works Order : 4604 7 4951 
EM Number : E70642 
Engineer : 
Intersection : LOCHLOY ROAD FORRES ROAD NAIRN 

Call Cancel 

Call Cance1-------------------~ 

Unit Input Call Cancel Phase Demanded 
No. Name Delay Delay (Unlatched Demand) 

0 ices 12 14 @:] 
1 IBSL22 13 10 [O 
2 IESL24 13 lo D 
3 10 10 D 
4 lo 10 D 
5 10 10 D 
6 10 10 D 
7 lo 10 D 

Last Modified 13/04/2015, Issue 7.0.13 Form Ref: 7.1 



Works Order : 460474951 
EM Number : E70642 
Engineer : 
Intersection : LOCHLOY ROAD FORRES ROAD NAIRN 

Inputs and Outputs 

-inputs and Outputs 
-port Number & Type -card Type & Address 

D Enable Signal O Inputs O Outputs 
Required 

Port: 10 I Intelligent Backplane 16/0 

D Manual Allocation ® Inputs & Outputs Card Address: 1 

DET Bit Type Name Req'd BP Inv U/D Misc DFM DFM Ext Used By Tenn Teminal 
No I orO Grou1 time PhsUTCSDE Pri HC CC IG UD LRl Block .. 

0 0 0 I ASL21 IZI IZI DD D E][JE] IZI DDDDDDDD 1 LT1 A1 

0 1 1 I AX1 IZI IZI DD D E][JE] IZI DODD DODD 1 LT1 A2 

0 2 2 I AIN11 IZI IZI DD D E][JE] IZI DODD DODD 1 LT1 A3 

0 3 3 I BSL22 IZI IZI DD D E][JE] IZI DODD IZI DOD 1 LT1 A4 

0 4 4 I BX2 IZI IZI DD D E][JE] IZI DODD DODD 1 LT1 81 

0 5 5 I BIN12 IZI IZI DD D E][JE] IZI D D DD DODD 1 LT1 82 

0 6 6 I DODD D DODOO DODD 1 LT1 83 

0 7 7 I ODD D DDDDD DODD 1 LT1 84 

I Add 
11 

Delete 
11 

Move 11~1ear Used B)11~ove to/from hackplanel 

ltanual Map Optimisatiol 

Last Modified 13/04/2015, Issue 7.0.13 Form Ref: 7.2 (1) 



Works Order : 460474951 
EM Number : E70642 
Engineer : 
Intersection : LOCH LOY ROAD FORRES ROAD NAIRN 

Inputs and Outputs 

~inputs and Outputs 
-Port Number & Type -card Type & Address 

D Enable Signal O Inputs O Outputs 
Required Port: 11 I Intelligent Backplane 16/0 

D Manual Allocation @ Inputs & Outputs Card Address: 1 

DET Bit Type Name Req'd BP Inv U/D Misc DFM DFM Ext Used By Term Tenmnal 
No I orO Grau; time PhsUTCSDE Pri HC CC IG UD LRl Block .. 

0 8 0 I DSL23 liZI liZI DD D [][]~ liZI DDDDDDDD 1 LT1 C1 

0 9 1 I DX3 liZI liZI ODD [][]~ liZI DD DD D DOD 1 LT1 C2 

0 10 2 I DIN13 liZI liZI DD D [][]~ liZI DD D D DD DD 1 LT1 C3 

0 11 3 I ESL24 liZI liZI DD D [][]~ liZI DOD D liZI DOD 1 LT1 C4 

0 12 4 I CC5 liZI liZI DD D [][]~ liZI DODD liZI DOD 1 LT1 01 

0 13 5 I D DOD D D DD DD DODD 1 LT1 02 

0 14 6 I D DOD D ODD DD DODD 1 LT1 03 

0 15 7 I DOD D DODOO DODD 1 LT1 04 

I Add 
11 

Delete 
11 

Move 11~1ear JJ.sed B111~ove to/from hackplanel 

11anual Map Optimisatiol 

Last Modified 13/04/2015, Issue 7.0.13 Form Ref: 7.2 (2) 



Works Order : 460474951 
EM Number : E70642 
Engineer : 
Intersection : LOCH LOY ROAD FORRES ROAD NAIRN 

Inputs and Outputs 

-inputs and Outputs 
-port Number & Type -card Type & Address 

D Enable Signal O Inputs O Outputs 
Required 

Port: 12 I Serial 10 24/16 

D Manual Allocation @ Inputs & Outputs Card Address: 2 

DET Bit Type Name Req'd BP Inv U/D Misc DFM DFM Ext Used By Tenn Line 
No I orO Grou1 time PhsUTCSDE Pri HC CC IG UD LRl Block No 

0 16 0 I MVDA liZl DOD D [JDEJ liZl DODD DODD 11/01 1-0 

0 17 1 I MVDB liZl DOD D [JDEJ liZl DDDDDDDD 11/01 1-1 

0 18 2 I MVDD liZl DODD [JDEJ liZl DODD DODD 11/01 1-2 

0 19 3 I MVDE liZl D D D D [JDEJ liZl DODD DODD 11/01 1-3 

0 20 4 I NINIAN liZl D D D D ~DEJ DD DODD 11/01 1-4 

0 21 5 I FORRES liZl DOD D ~DEJo DODD DODD 11/01 1-5 

0 22 6 I DODD D D DODD DODD 11/01 1-6 

0 23 7 I DOD D D DDDDDDDD 11/01 1-7 

I Add 
11 

Delete 
11 

Move 11~1ear Used B111~ove to/from b_ackplanel 

11anual Map Optimisatiol 
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Works Order : 460474951 

EM Number lllilliiiiiiill 
Engineer : 
Intersection : LOCHLOY ROAD FORRES ROAD NAIRN 

Inputs and Outputs 

-inputs and Outputs 
-port Number & Type -card Type & Address 

D Enable Signal O Inputs O Outputs 
Required Port: 13 I Serial 10 24/16 

D Manual Allocation (!) Inputs & Outputs Card Address: 2 

DET Bit Type Name Req'd BP Inv U/D Misc DFM DFM Ext Used By Tenm Line 
No I orO Grou1 time PhsUTCSDE Pri HC CC IG UD LRl Block No 

0 24 0 I PEDF1 IZl DOD D [][]~ IZl DODD DODD 11/01 1-8 

0 25 1 I KBSF1 IZl DOD D [][]~ IZl D DOD DODD 11/01 1-9 

0 26 2 I PEDF2 IZl DOD D [][]~ IZl DD DD DODD 11/01 1-10 

0 27 3 I KBSF2 IZl DOD D [][]~ IZl D DOD DODD 11/01 1-11 

0 28 4 I PEDF3 IZl DOD D [][]~ IZl DD DD DODD 11/01 1-12 

0 29 5 I KBSF3 IZl DOD D [][]~ IZl D DOD DODD 11/01 1-13 

0 30 6 I PEDF4 IZl DD D D [][]~ IZl DODD DODD 11/01 1-14 

0 31 7 I KBSF4 IZl DD D [][]~ IZl DODD DODD 11/01 1-15 

I Add 
11 

Delete 
11 

Move 11~1ear Jlsed Bi11~ove to/from hackplanel 

11anual Map Optimisatiol 
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Works Order : 460474951 
EM Number : E70642 
Engineer :-Intersection : LOCH LOY ROAD FORRES ROAD NAIRN 

Inputs and Outputs 

~rnputs and Outputs 
-Port Number & Type ~card Type & Address 

D Enable Signal O Inputs O Outputs 
Required 

Port: 14 I Serial 10 24/16 

D Manual Allocation ® Inputs & Outputs Card Address: 2 

DET Bit Type Name Req'd BP Inv U/D Misc DFM DFM Ext Used By Tenn Line 
No I orO Grour time PhsUTCSDE Pri HC CC IG UD LRl Block No 

0 32 0 I ONCF1 0 DODD [Je:J~ 0 DD D D DODD 11/01 1-16 

0 33 1 I ONCF2 0 DOD D [Je:J~ 0 DODD DODD 11/01 1-17 

0 34 2 I ONCF3 0 DOD D [Je:J~ 0 DODD DODD 11/01 1-18 

0 35 3 I ONCF4 0 DOD D [Je:J~ 0 DD DD D DOD 11/01 1-19 

0 36 4 I DODD D DDDDD DODD 11/01 1-20 

0 37 5 I DODD D DODD DODD 11/01 1-21 

0 38 6 I D DOD D D DODD DODD 11/01 1-22 

0 39 7 I DOD D D DODD DODD 11/01 1-23 

I 
Add 

11 
Delete 

11 
Move 11~1ear Used Bi11~ove to/from l,ackplanEI 

ltanual Map Optimisatiol 
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Works Order : 460474951 
EM Number~ 
Engineer :-
Intersection : LOCHLOY ROAD FORRES ROAD NAIRN 

Inputs and Outputs 

-Inputs and Outputs---------------------------------~ 
-port Number & Type -card Type & Address 

D Enable Signal 
Required 

Port: ~15 __ ~ 
O Inputs O Outputs 

® Inputs & Outputs 
Serial 10 24/16 
Card Address: 2 D Manual Allocation 

DET Bit Type Name 
No lorO 

0 40 O O TACTF 

0 41 O TACTF1 

0 42 2 O TACTF2 

0 43 3 O TACTF3 

0 44 4 O AUDIO 

Req'd BP Inv U/D Misc DFM DFM Ext Used By Term Line 
Grou; time PhsUTCSDE Pri HC CC IG UD LRl Block No 

IZi O O O O ~D ~ D D D D D D D O D 11/01 0-0 

IZi O O O O ~D~ 0 0 0 0 0 0 0 0 0 11/01 0-1 

1ZJ O O O O ~D ~ 0 0 0 0 0 0 0 0 0 11/01 0-2 

IZi O O O D ~D ~ D D D O O O O O O 11/01 0-3 

IZi O O O O ~D ~ D D O O D O O O O 11/01 0-4 

0 45 5 o D D D D D D D D D D D D D D 11101 0-5 

0 46 6 O FORRESA IZi O O O D ~ D ~ 0 0 0 0 0 0 0 0 0 11/01 0-6 

0 47 7 O NINIAND IZi O O O ~ D ~ D D D D D D D D D 11/01 0-7 

Md 11 Delete 11 Move 11~1ear Used Bil l~ove to/from b_ackplanel 

11anual Map Optimisatiol 
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Works Order : 460474951 
EM Number : E70642 
Engineer 
Intersection : LOCH LOY ROAD FORRES ROAD NAIRN 

Aspect Drives 

...... Aspect Drives 

I ®A-L OM-X 0Y-F2 I 
-phase Driver Card 1 -phase Driver Card 1 -Phase Driver Card 2 

Used For Tenn Tenn Used For Tenn Tenn Used For Tenn Tenn 
Block No Block No Block No 

A-Red Phase 1TBA 1 E-Red Phase 1TBB 1 I -Red 

A-Amber Phase 1TBA 2 E -Amber Phase 1TBB 2 I -Amber 

A-Green Phase 1TBA 3 E - Green Phase 1TBB 3 I -Green 

B- Red Phase 1TBA 4 F -Red Phase 1TBB 4 J -Red 

B -Amber Phase 1TBA 5 F -Amber Phase 1TBB 5 J -Amber 

B - Green Phase 1TBA 6 F - Green Phase 1TBB 6 J - Green 

C-Red Phase 1TBA 7 G-Red K-Red 

C -Amber Phase 1TBA 8 G- K -Amber 

C - Green Phase 1TBA 9 G- K - Green 

D -Red Phase 1TBA 10 H -Red L -Red 

D -Amber Phase 1TBA 11 H -Amber L -Amber 

D -Green Phase 1TBA 12 H -Green L - Green 

Last Modified 13/04/2015, Issue 7.0.13 Form Ref: 7.3 (1) 



Works Order : 460474951 
EM Number : E70642 
Engineer 
Intersection : LOCH LOY ROAD FORRES ROAD NAIRN 

1/0 - DFM Group Timings 

~110 - DFM Group 1imings 

-Handset Limiting Values 

Input State SET SET SET SET 

~ ~ ~ ~ 
State Min Max 

Group Active (Mins) 

D 1254 I 
I nActive (Hrs) ~ ~ ~ ~ 

Active (Mins) 

lnActive (Hrs) D 1254 I 
Group Active (Mins) ~ ~ ~ ~ 

I nActive (Hrs) ~ ~ ~ ~ 
Group Active (Mins) D D D D 

I nActive (Hrs) ~ 1254 I 1254 I 1254 I 
Group Active (Mins) ~ ~ ~ ~ 

lnActive (Hrs) ~ ~ ~ ~ 
Group Active (Mins) ~ ~ ~ ~ 

I nActive (Hrs) ~ ~ ~ ~ 
Group Active (Mins) ~ ~ ~ ~ 

I nActive (Hrs) ~ ~ ~ ~ 
Group Active (Mins) ~ ~ ~ ~ 

I nActive (Hrs) ~ ~ ~ ~ 
Group Active (Mins) ~ ~ ~ ~ 

I nActive (Hrs) ~ ~ ~ ~ 
Note - 255 or blank disables DFM monitoring of that state (active or inactive) 
during that timeset (A to D) 

Last Modified 13/04/2015, Issue 7 .0.13 Form Ref: 7.4 



Index 
1 General Junction Data 

1.1 Administration 
1.2 Phases, Stages and Streams 
1.3 Facilities/Modes Enabled and Mode Priority Levels 
1.4 Phases in Stages 
1.5 Stages in Streams 

2 Phases 
2.1 Phase Type and Conditions 
2.2 Opposing and Conflicting Phases 
2.3 Timings 

2.3.1 Phase Minimums, Maximums, Extensions, Ped Leaving Periods 
2.3.2 Phase lntergreen Times 
2.3.3 lntergreen Handset Limits 
2.3.4 Phase Timing Handset Ranges 

2.4 VA Demand and Extend Definitions 
2.5 Phase Internal/Revertive Demands 
2.6 Pelicans, Puffins and Toucans 

2.6.1 Phase - On Crossing and Kerbside Detector Definitions 
2.6.2 Stream - Pelican/Puffin/Toucan Times 
2.6.3 Phase - Pelican, Puffin and Toucan Times 
2.6.4 10 and Link - Pelican/Puffin/Toucan Times 
2.6.5 Pelican, Puffin, Toucan Pushbutton/Kerbside Associations 

3 Stage Movements 
3.1 Stages - Prohibited, Alternative, Ignored Moves 
3.2 Stage Internal Demands/Pedestrian Window Times 
3.3 Phase Delays (No configuration data to print) 

4 Modes and Facilities - Detailed 
4.1 Fixed Time 
4.2 Cableless Linking 

4.2.1 CLF - Plan(s) (No configuration data to print) 
4.2.2 CLF - Base Time 
4.2.3 CLF - Demand Dependent Moves (No configuration data to print) 

4.3 UTC and MOVA 
4.3.1 UTC General Data 
4.3.2 UTC Control and Reply Data Format 
4.3.3 UTC Data Definitions 

4.3.3.1 UTC Phase Demand and Extend Definitions (No configuration data to print) 
4.3.3.2 UTC Stage and Mode Data Definitions 
4.3.3.3 UTC Demand Dependent Forces (No configuration data to print) 

4.3.4 UTC and MOVA Detectors 
4.4 Master Time Clock 

4.4.1 MTC - Time Switch Parameters 
4.4.2 MTC - Time Switch Parameters Array 
4.4.3 MTC - Day Type 
4.4.4 MTC - Timetable 

4.5 Integral Lamp Monitoring 
4.5.1 LMU - General 
4.5.2 LMU - Sensors 
4.5.3 LMU Sensor Load Types 
4.5.4 RLM Additional lntergreens 
4.5.5 RLM Phase Inhibits 

4.6 Manual 
4.6.1 Manual Panel 
4.6.2 Manual Mode - Optional Phases Appearance (No configuration data to print) 

5 Conditioning Data 
5.1 Special Conditioning 
5.2 Special Conditioning Timers 
5.3 Fault Log Flags (No configuration data to print) 

6 Special Instructions 
7 1/0 

7.1 
7.2 
7.3 
7.4 

Call Cancel 
Inputs and Outputs 
Aspect Drives 
1/0 - DFM Group Timings 



From: 
Sent: 
To: 

~13:30 

Cc: 
Subject: RE: NA2, Nairn, Transport Assessment - LinSig modelling files 

• 
Thank you for providing the modelling files. Having now had the opportunity to review these and 
the Transport Assessment (TA), we would offer the following comments. 

TA Scoping 

Given that in excess of 90% of development generated traffic is anticipated to impact on the A96, 
Transport Scotland would have expected to have been consulted at the scoping stage to minimise 
the risk of abortive work. It is noted that scoping discussions only involved The Highland Council 
(THC) as local roads authority. 

Vehicle Trip Generation 

We note that the anticipated vehicle trip generation has been estimated from vehicle trip rates 
extracted from the TRIGS database and compared to observed vehicle trip rates derived from a 
survey of the Lochloy Road I Montgomerie Drive junction. The assessment has adopted the 
higher trip rates extracted from TRIGS; 0.49 AM (0.17 arrivals and 0.32 departures) and 0.56 PM 
(0.33 arrivals and 0.23 departures) equating to 57 and 64 two-way vehicle trips during the AM and 
PM Peak hour periods respectively. 

Given that circa 75% of the units will be privately owned and circa 90% of these houses, the most 
appropriate residential sub-category in TRIGS is "03/A - Houses Privately Owned (GDO use class 
C3)", not the individual sub-category approach adopted in the TA. As a consequence, the adopted 
trip rates would appear to be on the low side. Notwithstanding this, it is recognised that had the TA 
adopted the trip rates previously accepted by THC for the NA5 Lochloy site, this would only result 
in an additional 15 vehicle trips on the Lochloy Road approach to the A96 I Lochloy Road I View 
Road traffic signal controlled junction over the AM Peak hour period. This increase is not 
considered to be significant in terms of detailed junction assessment nor would it change the 
overall conclusion of the TA. On that basis, the vehicle trip rates and resultant vehicle trip 
generation is considered to be acceptable in this instance. 

Base Traffic 

Background traffic conditions on the A96 have been determined from a junction turning count 
survey undertaken at the A96 I Lochloy Road /View Road traffic signal controlled junction in April 
2017. We are satisfied that April represents a neutral month therefore the survey is considered to 
be acceptable. 

Committed Development 

The TA has included the NA5 Lochloy site as committed development. This site is understood to 
have consent for up to 685 residential units. Of this total, the TA states that only 87 units remain to 
be constructed and occupied. We have no basis upon which to dispute the number of remaining 
units however, The Highland Council (THC) has subsequently intimated that the number allowed 

1 



for in the TA is reasonable. The trip generation for the remaining units has therefore been 
estimated by applying the vehicle trip rates adopted in the TA prepared in support of this site. This 
approach is considered to be acceptable. 

Assessment Year 

The TA has adopted a 2019 opening year of assessment. 2017 observed traffic flows have been 
factored to the aforementioned year of opening using growth factors determined from 'TEMPro'. 
While a 2019 opening year would appear optimistic, applying a further years growth to 2020 at a 
rate of around 2% is not considered to be significant in terms of detailed junction assessment. On 
that basis, the adopted opening year of assessment is considered to be acceptable in this 
instance. 

Junction Assessment 

From the traffic flow diagrams provided in the TA, the impact of development generated traffic on 
the A96 to the east and west of Lochloy Road is around 1 % and 3% respectively. On that basis, 
detailed assessment of the trunk road network has been limited to the A96 I Lochloy Road I View 
Road traffic signal controlled junction only. This is considered to be acceptable in this instance. 

It is noted that the assessment of the A96 I Lochloy Road I View Road traffic signal controlled 
junction has been undertaken using LinSig and the model developed from the traffic signal 
specification provided by the Operating Company, BEAR Scotland. This approach is considered to 
be acceptable. 

Notwithstanding this, the specification would appear to have been misinterpreted in terms of the 
modelled phase intergreen times. The traffic signals at this location are Puffin with on crossing 
detection, therefore the intergreen following the pedestrian Phase F is controlled by the CMX 
times. In summary, the max intergreen is 17 seconds. This is derived from page 8 of the 
specification which, for Phase F, indicates a 3s pedestrian clearance while page 16 indicates a 
12s CMX clearance and 2s pedestrian demand hold. These timings generally relate to Periods 5, 
6 and 9 in Table 2 (Nearside Period) of Traffic Advisory Leaflet (TAL) 5/05 Part 4 of 4. It is 
therefore incorrect to model a 'O' intergreen from Phase F to the traffic phases in LinSig when, on 
site, the intergreen will range from an absolute minimum of 5s up to a maximum of 17s. It is 
recognised that the CMX clearance is demand dependant however, if pedestrian demand is not 
known, the modelling work should consider a 'worst case' scenario. We would therefore request 
that the model is re-run on that basis. 

In terms of which model, it is considered appropriate to use the model with Phase C coded as an 
Indicative Arrow (IA) phase. However, it is noted that when coding the Lane 2/2 details, the IA 
phase C has not been associated with the main traffic phase D resulting in Stage 2 indicating no 
minimum green time on the stage diagram. This should be amended when re-running the model. 

The reported results, which will change as a consequence of the above, currently indicate queues 
in excess of 100m on the A96 west approach in both the 'Base 2019' and 'Total 2019' traffic flow 
scenarios. We would therefore seek clarification what steps have been taken to ensure that the 
predicted queuing in the base model is representative of actual conditions on the ground. 

We trust that you will seek to address the above comments where an action is required however, 
in the meantime, please do not hesitate to contact me should you have any queries. 

Regards 
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Transport Scotland 
Buchanan House 
58 Port Dundas Road 
Glasgow 
G40HF 

For agency and travel information visit our website 

Transport Scotland, the national transport agency 
C~mhdhail Alba, buidheann n~seanta na c~mhdhail 

From: arup.com] 
Se 
To: 
Cc: 
Subject: NA2, Nairn, Transport Assessment - LinSig modelling files 

-Many thanks for your phone call. 

As requested, please find attached a copy of the LinSig models which were used as part of the Nairn (NA2) 
Transport Assessment. The first model reflects the one which was used to inform the TA. The second model 
(titled 'sensitivity test') reflects a minor coding amendment which connects the RT movement from the A96 
into Lochloy Road to an associated phase. All other coding remains the same and, as you'll see, this has had 
a negligible impact on the results. 

Please note, we are currently reviewing all of the Council's comments regarding the TA to help ensure that 
all of their concerns are suitably addressed. 

Also attached is a copy of the signal spec which was used to inform the signal modelling. 

If you have any further queries, please don't hesitate to let me know. 

Regards, 

MA (Hons), MSc, CMILT, MCIHT, MIEnvSc, FRGS 
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From: 
Sent: 
To: 

llllliiiiiii 11:36 

Cc: 
Subject: RE: NA2, Nairn, Transport Assessment - LinSig modelling files 

-
Thank you for providing the requested information. 

Regards 



From: bearscotland.co.uk> 
Sent: 11 April 2018 16:24 
To: 
Cc: 
Subject: 
Attachments: 

RE: A96 / Lochloy Signal IA/ Pedestrian Data 
Lochloy.7z 

Follow Up Flag: 
Flag Status: 

Hi-

Follow up 
Completed 

Apologies for delay, there was an issue with the RMS config for this site which we have now fixed. 

I've attached the assessment log which will allow you to review how many times the RTIA and pedestrian 
stage have run in a given period. 

Regards, 

Visit us @www.bearscot.com 

.4 Please consider the environment before printing this e~mail. 

Cc: trans ort. av.scot 
Subject: FW: A96 I Lochloy Signal IA I Pedestrian Data 
Importance: High 

-
I appreciate that you are busy however, obtaining this data has now become critical. We are under 
pressure to respond on the planning application and have already missed one committee date. It 
would therefore be appreciated if you could chase Siemens for the data. 

Thanks 

-

-
Any further update from Siemens regarding the above? 
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Regards 

-

Transport Scotland 
Buchanan House 
58 Port Dundas Road 
Glasgow 
G4 OHF 



From: bearscotland.co.uk> 
Sent: 
To: 
Cc: 
Subject: RE: A96 / Lochloy Signal IA/ Pedestrian Data 

-Your interpretation of the data looks sound to me. The data shows the ped stage running for 10 seconds as 
this was the length of the ped stage when the pedestrian facilities were farsided. When the site was 
updated to nearsided the ped min was reduced to 7 seconds from 10. Technically the MOVA dataset 
should have been updated to allow for the reduced ped length. Unfortunately the controller does not record 
the actual intergreens that ran, therefore when modeling in LinSig I would probably just use the maximum 
possible value. 

Regards, 

Visit us @ www.bearscot.com 

~ Please consider the environment before printing this e-mail. 

From:~transport.gov.scot ~transport.gov.scot> 
Sent: 13 A ril 2018 12:02 
To: bearscotland.co.uk> 
Cc: transport.gov.scot 
Subject: RE: A96 / Lochloy Signal IA/ Pedestrian Data 

-Further to our recent telephone conversation, please find attached a spreadsheet summarising the 
AM and PM IA and pedestrian demand; 'Peak Hour Summary' tab. As discussed, it would be 
appreciated if you could give it a very quick spot check to ensure I have not misinterpreted the raw 
data. 

It would appear to indicate that the IA phase is called once every 4 cycles max and once every 8 
cycles on average during the AM peak with the pedestrian phase called once every 2 cycles max 
and once every 3 cycles on average during the equivalent period. 

During the PM peak, the data would appear to indicate that the IA phase is called once every 3 
cycles max and once every 4 cycles on average with the pedestrian phase called once every 2 
cycles max and once every 3 cycles on average during the equivalent period. 

The modelling undertaken to date has assumed a pedestrian intergreen of 12s and the maximum 
of 17s. This is in addition to the minimum green of 7s modelled for the pedestrian phase. The data 
indicates a max duration for the pedestrian phase of 1 Os during both peak periods. Does the 1 Os 
relate to the CMX timings therefore it would be acceptable to model a 10s intergreen in addition to 
the 7s min green or is this the overall time given to the pedestrian phase inclusive of the min 
green (i.e. you would model a 7s min green and a 3s intergreen)? 
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Happy to discuss. 

Regards 

-
From: bearscotland.co.uk] 
Sent: 11 April 2018 16:24 
To: 
Cc: 
Subject: RE: A96 / Lochloy Signal IA/ Pedestrian Data 

Hi-

Apologies for delay, there was an issue with the RMS config for this site which we have now fixed. 

I've attached the assessment log which will allow you to review how many times the RTIA and pedestrian 
stage have run in a given period. 

Regards, 

Visit us @ www.bearscot.com 

~ Please consider the environment before printing this e-mail. 



From: bearscotland.co.uk> 

Sent: 
To: 

-17:24 

Subject: RE: A96 / Lochloy Rd Traffic Signals - Nairn 

Hi-

Apologies for the delay in coming back to you. 

The existing traffic signals at this location are PUFFIN with on crossing detection, therefore the inter-green 
is controlled by the CMX times. 

In summary, the max inter-green is 17 seconds, and I have added screenshots from the specification 
together with explanation to allow you to see where this derived from. 

Page 8 of specification for Phase F indicates 3 second pedestrian clearance 

Phase Minimums, Maximums, Extensions, Ped Leaving Pefiods 

PhaS€ Min Gra 

~D 
[!] D 
EJ D 
[] D 
Li D 
DD 
EJ D 

Min Ped 

D 
D 
D 
D 
D 
D 
D 

® Phases A to P O 

Extensi Maximums--------------------

Page 16 of specification for Phase F states 12second CMX clearance and 2second pestrian demand hold 
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Phase - Pelican, Puffin and Toucan Times 

POD PDX CDYO COY 1 CRD ® Phases A to P 0 
Phase Ped Ped CMX Clearance Clearance Clearance 

Demand Demand Clearance Delay Delay 
Delay Hold C3ap Max Minimum 

~D ~ D D D D 
~D ~ D D D D D 
EJD ~ D D D D 
li?:J D ~ D D D D D 

DD ~ D D D D 
DD ~ ~ D D D 
~D ~ D D D D I"''"'" H..,oo, R,,.,, LJmO 

MIN 

Demand Delay POD 10 

Let me know if you need anything furtner. 

Regards, 

Visit us@ www.bearscot.com 

~ Please consider the environment before printing this e-mail. 

From:~transport.gov.scot [mailto 
Sen~2018 09:25 
To:-
Cc: ~transport.gov.scot 
Subject: A96 I Lochloy Rd Traffic Signals - Nairn 

-
@transport.gov.scot] 

M 

I~ 

Please find attached the specification used to develop the Lin Sig model of the A96 I Lochloy Road 
junction in Nairn. As discussed, the consultant has replicated the following intergreen matrix from 
the attached however, unlike the handset limits, it would appear to indicate no intergreen value 
from peds back to traffic which I would have thought is incorrect. Any clarification you can provide 
on this would be appreciated. 

Regards 
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Works OrdE!r : 460474951 
EM N""1i><r 
EftO'itlH-,r : 
lffle~ctloo 

Phase lntergreen Times 

0 0 0 0 

Note: on 111: St.Mli_A~·e ~~1rrwi·MIP1..11fin St!~ lh:t !:ii:~gti!e'i!I h~~ Po!d~!ti¥i Md Ttlifit Phd:S~~ an~ ~e.:.tta1~ 
~t!h!.~~s (PB"t,foff,ff~, COY, GRD ~a PARJ1 !J!N86'f:0. i.'"iWld ~ f:111ff6d ,~ _Irle. J!fll'H'*rlae all!fg{~ft! \iM.M in 

A 
8 I c 

!l O 
" E 

f 

G 

ABCOEFG 

Transport Scotland 
Buchanan House 
58 Port Dundas Road 
Glasgow 
G4 OHF 

For agency and travel information visit our website 

Transport Scotland, the national transport agency 
C~mhdhail Alba, buidheann n~iseanta na c~hdhail 

********************************************************************** 
This e-mail (and any files or other attachments transmitted with it) is intended solely for the attention of the 
addressee(s). Unauthorised use, disclosure, storage, copying or distribution of any pmt of this e-mail is not 
pe1mitted. If you are not the intended recipient please destroy the email, remove my copies from your 
system md inform the sender immediately by return. 
Communications with the Scottish Government may be monitored or recorded in order to secure the 
effective operation of the system and for other lawful purposes. The views or opinions contained within this 
e-mail may not necessarily reflect those of the Scottish Government. 
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From: 
Sent: 
To: 

~bearscotland.co.uk> 

--12:38 

Cc: 
Subject: RE: A96 / Lochloy Rd Traffic Signals - Nairn 

Hi-

The handset limits (page 10) should be ignored in this case and the intergreens on page 9 used for all 
traffic to traffic and traffic to ped movements. The handset limits have nothing to do with the calculation of 
the CMX times. 

The maximum (worst case) intergreen following the ped stage is 17 seconds which comprises of; the 3 
seconds Min Ped Clearance (page 8) plus the 12 seconds CMX time plus the 2 seconds starting amber. 
The handset limit and pedestrian demand hold times do not apply here. 

Within your modelling exercise you will have to decide how often the ped stage is called and how much of 
the CMX period is used. 

Regards, 

Visit us @ www.bearscot.com 

-" Please consider the environment before printing this e-mail. 

From:~transport.gov.scot [mailt~transport.gov.scot] 
Sent: 26 February 2018 09:23 
To: 
Cc: transport.gov.scot 
Subject: RE: A96 / Lochloy Rd Traffic Signals - Nairn 
Importance: High 

-
Thanks for the information below. I am currently preparing a response and just wanted to confirm 
one final point. As discussed, the model of the junction includes the phase intergreen times on 
page 9 of the specification and therefore does not take account of pedestrian intergreen controlled 
by the CMX timings. 

The intergreen handset limits on page 10 of the specification has an intergreen before Phase F of 
6s and 8s after equating to 14s which is consistent with the CMX (i.e. 12s CMX clearance and 2s 
pestrian demand hold). 

The model is currently running with an 8s intergreen before Phase F and 'O' after. Instead of 'O', 
should this be modelled as 6s to match the CMX timings or for the purpose of assessment, model 
the intergreen handset limits on page 10. 

Happy to discuss. You can contact me on 
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Thanks 

-
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From: bearscotland.co.uk> 
Sent: 
To: 
Cc: 
Subject: RE: A96 / Lochloy Rd Traffic Signals - Nairn 

-If the crossing is cleared within the green man time, then the CMX timer will not start. 

Regards, 

Visit us @ www.bearscot.com 

,A Please consider the environment before printing this e-mail. 

From:llllllllllllllltransport.gov.scot [mailto~transport.gov.scot] 
Sen~ 201813:13 
To:-
Cc: transport.gov.scot 
Subject: RE: A96 / Lochloy Rd Traffic Signals - Nairn 

-Thanks for the further clarification. One final question, if 17s represents the worst case, would 
there be a minimum intergreen following the ped stage. Is there a minimum CMX time that would 
apply in addition to the 3s ped clearance and 2s starting amber? 

Regards 

1111 

The handset limits (page 10) should be ignored in this case and the intergreens on page 9 used for all 
traffic to traffic and traffic to ped movements. The handset limits have nothing to do with the calculation of 
the CMX times. 

The maximum (worst case) intergreen following the ped stage is 17 seconds which comprises of; the 3 
seconds Min Ped Clearance (page 8) plus the 12 seconds CMX time plus the 2 seconds starting amber. 
The handset limit and pedestrian demand hold times do not apply here. 

Within your modelling exercise you will have to decide how often the ped stage is called and how much of 
the CMX period is used. 
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Regards, 

Visit us @ www.bearscot.com 

,A Please consider the environment before printing this e-mail. 

From trans ort. ov.scot mailto 
Sent: 26 February 2018 09:23 
To:-
Cc trans ort. ov.scot 
Subject: RE: A96 I Lochloy Rd Traffic Signals· Nairn 
Importance: High 

Thanks for the information below. I am currently preparing a response and just wanted to confirm 
one final point. As discussed, the model of the junction includes the phase intergreen times on 
page 9 of the specification and therefore does not take account of pedestrian intergreen controlled 
by the CMX timings. 

The intergreen handset limits on page 10 of the specification has an intergreen before Phase F of 
6s and 8s after equating to 14s which is consistent with the CMX (i.e. 12s CMX clearance and 2s 
pestrian demand hold). 

The model is currently running with an 8s intergreen before Phase F and 'O' after. Instead of 'O', 
should this be modelled as 6s to match the CMX timings or for the purpose of assessment, model 
the intergreen handset limits on page 10. 

Happy to discuss. You can contact me on 

Thanks 

-
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Kingsteps, Nairn - Weekday IA and Pedestrian Demand 

Modelling is based on a 90s; Cycles per hour= 40 

Stage 2 - IA Stage 4 - Peds AM Peak Demand Duration 
Times Called Duration (s) Times Called Duration (s) (per every no. of cycles) (s) 

Time Date 
0800-0900 06-Apr 2 11 16 9 Stage 2 - IA Max 4 11 

05-Apr 7 9 7 10 Min 40 8 
04-Apr 5 10 12 10 Ave 8 10 

03-Apr 5 10 12 10 
02-Apr 5 9 14 10 
01-Apr 10 8 5 10 
29-Mar 3 9 7 10 Stage 4 - Peds Max 2 10 

28-Mar 5 10 16 10 Min 8 9 

27-Mar 6 10 17 10 Ave 3 10 

26-Mar 5 10 20 10 
23-Mar 5 9 10 10 
22-Mar 1 9 10 10 
21-Mar 4 10 9 10 

Max 10 11 20 10 
Min 1 8 5 9 
Ave 5 10 12 10 

Stage 2 - IA Stage 4 - Peds rM Peak Demand Duration 
Times Called Duration (s) Times Called Duration (s) (per every no. of cycles) (s) 

Time Date 
1700-1800 06-Apr Stage 2 - IA Max 3 11 

05-Apr 10 11 14 10 Min 7 10 
04-Apr 9 10 12 10 Ave 4 10 

03-Apr 9 10 11 10 
02-Apr 6 10 7 10 
01-Apr 8 10 10 10 
29-Mar 13 10 12 10 Stage 4 - Peds Max 2 10 

28-Mar 9 10 11 10 Min 6 9 

27-Mar 9 11 12 10 Ave 3 10 



26-Mar 11 11 17 10 
23-Mar 13 10 18 10 
22-Mar 15 11 10 10 
21-Mar 9 10 15 9 

Max 15 11 18 10 
Min 6 10 7 9 
Ave 10 10 12 10 



From: @highland.gov.uk> 
Sent: 12 February 2018 13:26 
To: 
Subject: Development at Lochloy - Nairn 
Attachments: Scanned from a Xerox Multifunction Printer.pd!; Scanned from a Xerox 

Multifunction Printer.pd! 

Hi-

Here are some plans of development phases at Lochloy since around 2000. 

The one plan shows the whole area and the other the last phase of development by Springfield 
(for which is well underway 178 houses) over a 100 of which have been completed. 

Estimates of houses in this area approximately 350 - 375. 

Let me know if you need anything else. 

Development & Infrastructure Service, Town House, High Street, Inverness IV1 1JJ 

The information in this email is solely for the intended recipients. If you are not an intended 
recipient, you must not disclose, copy, or distribute its contents or use them in any way: Please 
advise the sender immediately and delete this email. 

This advice is given without prejudice to the future consideration of and decision on any 
application received by The Highland Council 

Follow up documentation for existing planning applications should no longer be 
submitted directly to Planning Officers or to Area Planning Offices. If you would like to 

submit revised plans or any other follow up/additional documentation in relation to an 
existing application, please do so by using the Post Submission Additional Document online 

form available on the ePlanning.scot Portal. Further guidance on how to do this can be 
found here on our Planning Web Pages. Please remember to quote the correct application 

reference number on the online form before submitting. Thank you for your co-operation. 

Unless related to the business of The Highland Council, the views or opinions expressed within this e-mail 
are those of the sender and do not necessarily reflect those of The Highland Council, or associated bodies, 
nor does this e-mail form part of any contract unless so stated. 
Mura h-eil na beachdan a tha air an cur an ceill sa phost-d seo a' buntainn ri gnothachas Chomhairle na 
Gaidhealtachd, 's ann leis an neach fhein a chuir air falbh e a tha iad, is chan eil iad an-comhnaidh a' 
riochdachadh beachdan na Comhairle, no buidhnean buntainneach, agus chan eil am post-d seo na phairt de 
chunnradh sam bith mura h-eil sin air innse. 

Listening * Open * Valuing * Improving * Supporting * Partnering * Delivering 
Eisteachd * Fosgailte * Luach * Leasachadh * Talc * Com~pilirteachas * Libhrigeadh 
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From: highland.gov.uk> 

Sent: 26 March 2018 11:39 

To: 
Subject: RE: Planning Application 17/05667/FUL 

Hi 

This item will not being going to the next committee.as hoped. 

Number of matters has caused this decision: -

• Need for final information from applicant 
• Need for statutory consultee input 
• Other applications and 
• Easter Holidays - resulting in key staff being absent and deadline for committee reports 

being pulled forward. 

This will now go to the June 12 committee. 

I would appreciate the TS response as soon as possible as I need to re-consult my own 
transport people on its content. 

The information in this email is solely for the intended recipients. If you are not an intended 
recipient, you must not disclose, copy, or distribute its contents or use them in any way: Please 
advise the sender immediately and delete this email. 

This advice is given without prejudice to the future consideration of and decision on any 
application received by The Highland Council 

Follow up documentation for existing planning applications should no longer be 
submitted directly to Planning Officers or to Area Planning Offices. If you would like to 

submit revised plans or any other follow up/additional documentation in relation to an 
existing application, please do so by using the Post Submission Additional Document online 

form available on the ePlanning.scot Portal. Further guidance on how to do this can be 
found here on our Planning Web Pages. Please remember to quote the correct application 
reference number on the on line form before submitting. Thank you for your co-operation. 
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From: 
Sent: 
To: 
Cc: 
Subject: 
Attachments: 

~4:00 
~ov.uk' 

highland.gcsx.gov.uk' 
Planning Application 17/05667/FUL - Transport Scotland Consultation Response 
Issued Response.pdf 

Please find attached our consultation response to the above planning application. 

Regards 

~ 
TJlANlfORT 

~°.!::::::. 

Transport Scotland 
Buchanan House 
58 Port Dundas Road 
Glasgow 
G40HF 

For agency and travel information visit our website 

Transport Scotland, the national transport agency 
C~mhdhail Alba, buidheann n~iseanta na c~mhdhail 
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Transport Scotland 
Trunk Road and Bus Operations (TRBO) 
Network Operations - Development Management • , ... Response On Development Affecting Trunk Roads and Special Roads 

TRANSPORT 
SCOTLAND 

The Town and Country Planning (Scotland) Act 1997 

The Town and Country Planning (Development Management Procedure) 
(Scotland) Regulations 2013 S.I.2013 No 155 (S.25) 

Town and Country Planning (Notification of Applications) (Scotland) Direction 2009 

To Highland Council Council Reference:- 17/05667/FUL 

TS TRBO Reference:- NE/18/2018 

Application made by Springfield Properties PLC, Per Mr Robert Grant,Alexander Fleming House,8 Southfield Drive,Elgin , 
and received by Transport Scotland on 24 January 2018 for planning permission for residential development & associated 
infrastructure located at Land 123m SE of Rosebank,Kingsteps,Lochloy Road,Nairn affecting the A96 Trunk Road. 

Director, Trunk Roads Network Management Advice 

1. 

2. 

3. 

The Director does not propose to advise against the granting of permission 

The Director advises that planning permission be refused (see overleaf for reasons). 

The Director advises that the conditions shown overleaf be attached to any permission the council may give 
(see overleaf for reasons). 

0 
D 
D 

To obtain permission to work within the trunk road boundary, contact the Route Manager through the general contact number 
below. The Operating Company has responsibility for co-ordination and supervision of works and after permission has been 
granted it is the developer's contractor's responsibility to liaise with the Operating Company during the construction period to 
ensure all necessary permissions are obtained. 

TS Contact:-

Operating Company:

Address:-

Telephone Number:

e-mail address:-

Route Manager (A96) 

0141 272 7100 

Buchanan House, 58 Port Dundas Road, Glasgow, G4 OHF 

NORTH EAST 

Bear House, lnveralmond Road, lnveralmond Industrial Estate, PERTH, PH1 3TW 

01738 448600 

NEplanningapplications@bearscotland.co.uk 

Page 1 of2 



Transport Scotland Response Date:- 20-Apr-2018 

Transport Scotland Contact:-

Transport Scotland Contact Details:-
Trunk Road and Bus Operations, Network Operations - Development Management 
Buchanan House, 58 Port Dundas Road, Glasgow, G4 OHF 
Telephone Number: 
e-mail: development_management@transport.gov.scot 

NB - Planning etc. (Scotland) Act 2006 
Planning Authorities are requested to provide Transport Scotland, Trunk Road and Bus Operations, Network Operations - Development Management with a 
copy of the decision notice, and notify Transport Scotland, Trunk Roads Network Management Directorate if the recommended advice is not accepted. 

Page 2 of 2 



From: 
Sent: 
To: 
Cc: 
Subject: 
Attachments: 

• 

~:55 
~highland.gcsx.gov.uk' 
_.,ighland.gov.uk'; 
Planning Application 17/05667/FUL 
Issued TRNPAlA.pdf 

With regard to the above planning application for residential development in Nairn, please find 
attached our TR/NPA/1A form requesting an extension to the normal consultation period for the 
reason given on the attached. 

Regards 

B 
TRAN5PO!\T 

~~ 

Transport Scotland 
Buchanan House 
58 Port Dundas Road 
Glasgow 
G40HF 

For agency and travel information visit our website 

Transport Scotland, the national transport agency 
C~mhdhail Alba, buidheann n~iseanta na c~mhdhail 
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Transport Scotland 
Trunk Road Network Management 

TR/NPA/1A • ,~. 
TRANSPORT 
SCOTLAND 

I acknowledge receipt of the planning application 17/05667/FUL for Residential development & associated 
infrastructure at Land 123M SE Of Rosebank 
Kingsteps 
Lochloy Road 
Nairn which was received on 24/01/2018. 

Planning Officer 

I am currently assessing the implications of the planning application on the trunk road but will not be able to 
respond within the normal timescale for the reasons stated below. I should therefore be obliged if you would 
extend the consultation period until this process is completed. 

Reasons 

Transport Assessment requires to be audited 

Until the formal issue of a TR/NPN2 this Notice must be taken as intent to respond recommending conditions 
relating to this application, or to refuse the application. On this basis the interest of the Transport Scotland, an 
agency of the Scottish Government, as a Statutory Body must be taken into account. 

e-mail: development_management@transportscotland.gsi.gov.uk 

30/01/201€ 



From: 
Sent: 
To: 
Subject: 
Attachments: 

-

gmail.com> 

--10:54 

Highland Council Planning Application 17/05667/FUL - Kingsteps, Nairn 
Critique Transport Report 2.pdf; Critique transport report2 2.pages 

I note and welcome your involvement in reviewing the impact of the proposed development at Kingsteps, Nairn on the A96 trunk 
road, and in particular the Locally Road/A96 Junction. 

I write to make you aware of the involvement of there Kingsteps Residents Group in challenging the findings of the applicants 
Traffic Impact Assessment Repmt as prepared by One Amp. 

I append our initial review of the TIA together with our subsequent response to Ove Arup response to both our and the River 
Community Councils review. 

We are concerned at the impact of the proposed additional l 15 houses will have on the A96 traffic flow through Nairn which is 
already heavily congested appeal times. Its is clear that the 
Lochloy Road junction already has a significant impact on the traffic flow of the A96. It is worth noting that if the additional 115 
houses are constructed it will result in some 25% ofNairn's 
population using the Lochloy Road junction as the only access to the A96. 

We look forward to your own review of the situation and trust that you will take on board our own review of the TIA. 

Kind Regards 

This email has been scanned by the Symantec Email Security.cloud service. 
For more information please visit http://www.symanteccloud.com 

1 



Critique of Transport Assesment for Kingsteps Development. 

1. The TA completely ignores the fact that all initial egress from the development is through two 
narrow residential streets ? to be called Dulnain St. and Averon St. There are 9 houses with 
drives onto these roads, where they will be backing out into all the traffic from 115 houses. 
Usually there has to be a distributor road into a major development like this. 

2. Traffic counts taken on April 4th 2017. A low time of year (see graph) 
Can expect 10 - 20% increase in later months. 

2015 traffic counts A96 Forres 
13,000 

9,750 

6,500 

3,250 

Jan Feb Mar Apr May Jun Jul Aug ,Sep , Oct Nov Dec , 

3. The development is judged fortraffic purposes to be 'completed by 2019'. (part 1 p 19) This is 
clearly nonsense, and is purely to avoid annual traffic growth uplifts until true completion 
which is likely to be 5-10 years. 
Scottish Gov. Guidelines: 'Design dates for appraisal should generally be for shortly after 

opening, within a year, especially for retail and employment uses, or on completion of the 
development in the cases where the development is large and phased over a long period of 
time (e.g. large residential developments).' 

4. The Consultants rationale that traffic has not grown since 2008 is based on estimated figures, 
not true counts. (Table 6.2) The traffic at this point has not been counted since 2008. True 
counts from the DfT Gollanfield counter show an increase of average daily flow from 11778 in 
2006 to 13240 in 2016. (12.5% increase in 10 years). 

5. All the calculations on page 22 of TA part 1 are incorrect as NA 5 has around 360 houses 
planned/built on it, the figure of 685 used includes older parts of the development. 

6. Trip rates are extremely low, and not appropriate for out of town site with poor public 
transport links 
(bus stop 800m away apparently). It is inconceivable that only 6 morning rush hour trips will 
be made from 25 affordable houses. These houses will all have families in them. 
Generally 0.5 or above is around the figure local authorities should expect for mainly private 
developments in edge of town settings with poor transport links. 
Remembering that the TRICS trip rate is an average of trips from different towns, there is a 
50% chance of it being higher whatever level it is set at. 
There has been no attempt to provide the output from the TRICS search in an appendix , which 
is required by the HC guidelines. 'The output from the TRICS selection process should be 
included in the TA as an appendix' 
The comparison of TRICS and observed trips (table 6. 9) are worthless, as TRICS includes LG Vs 
HGVs and buses, whereas the consultants have used only cars, and omitted the significant 
numbers of commercial vehicles. In addition Montgomerie Drive is not the only exit from this 
area, 4% of cars are estimated to exit from Sutors Way. 
They have actually been economical with the truth at the bottom of page 22 as their figure of 
204 is for cars only not 'traffic' - there are a further 10 LGVs and 3 HGV/bus departures, which 
count as 21 car equivalents. 
This affects all the calculations. 

7. Traffic Lights. 



There seems to be a major input error in the package to assess whether the Lochloy lights can 
cope. 
On TA part 2 p11. diagram (Total trips 2019 ) there are 362 vehicles approaching the lights 
from Lochloy Rd. In Part 4 p6 the number is entered as 326. Many of the figures in this 
Scenario 1 table for the Lochloy traffic flows are wrong on the low side. 

8. This has a major impact on the lights which would be at 87% capacity against an allowed 
maximum of 90% if the correct figure was used. This percentage is against the maximum 
capacity of the Lochloy junction calculated as if it had unrestricted egress from the junction. 
As the A96 through Nairn is stacked back across all junctions during both rush hours, the 
maximum flow capacity of the lights from Lochloy road at 419 is vastly overstated, meaning 
the junction will be even more overwhelmed than it is at present. 

9. The traffic light sequencing is very odd, with only 2 seconds allowed for pedestrians to finish 
crossing after their light goes red and the traffic starts on the A96. This is clearly very unsafe. 

10. In general the 'deadtime' between reds is extremely short, (5 and 8 seconds) presumably 
because it is not possible to get the software to get the cars through otherwise. This is much 
shorter than previous TAs for Nairn and clearly is unachievable with stacked traffic. 

Conclusion: 
1. Dangers : a) Access through narrow residential streets with house drives and gardens onto 

street. 
b) Pedestrian phase of lights dangerously short. 

2. Major underestimation of traffic. 
a) April counts. Expect 10 - 20% increase in other months. 
b) Omission of LGVs/HGV /Buses in observed counts. 
c) Very low trip rates 
d) Major errors in entering traffic stats into traffic lights software 
e) Not using true counts for growth figures only estimates. 



From: gmail.com> 
Sent: 16 March 2018 09:39 
To: 
Subject: Planning Application :17/05667/FUL - NA2 Kingsteps 

Re: HC application Planning Application :17/05667/FUL - NA2 Kingsteps, Nairn 

The Kingsteps residents group has read with concern recent correspondence between Transport 

Scotland ( as represented by yourself) and ARUP in connection with this planning application, and respond 

and conunent as follows:-

Transport Scotland recognise the Lochloy/A96 junction as 'critical' as far as overloading and A96 delay is 

concerned, and local residents experience gridlock at this junction for several hours per day. 

We are vexed that what is being experienced daily on the ground is apparently being ignored, 

and extensive manipulative computer modelling by people in the Central Belt who may never have been in 
our town given precedence. 

Are you on behalf of TS not liasing with Highland Council Transport Planning team who have put in a 

thorough and rigorous critique of the TA and asked for several sections to be rewritten? 

As it now appears that a safe pedestrian phase will take the capacity of the lights over the maximum 90% in 

most directions, surely great caution must be taken to avoid any possible underestimate of the true volume 

of traffic. 

We have checked the pedestrian crossing time and it takes a fit adult 8 seconds to cross the three lanes. 

In the ARUP TA and their subsequent submissions there are several Individual sources of error which TS 

seems to be regarding as not significant, which when added together will attain major significance and have 

the capacity to create even more havoc at this junction. 

1. TRICS underestimate. 
We do not accept that inc01Tect TRICS data should be accepted by you on behalf of TS. This is not an 

option for transport watchdogs. If it's wrong it must be corrected. Highland Council have asked that 

the whole TRI CS analysis be redone to reflect accurately this isolated development (see below) 

'Given this, we ask that the TR/CS outputs are redone to better reflect the location of this site. ' (HC) 

TS have asked ARUP that it be considered as private houses. Why has this not been done? 
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With a critical junction like this we would also have expected a stress test of 85% centile to be done, 

not 50% ( a 50% chance that the levels will be higher.) 

• 40% undercount of development traffic 

2. Traffic Diagrams and Analyses 
We have still not had any audit trail from ARUP to the traffic figures entered into the analyses in spite 

ofrequests from ourselves and HC. 

How have they been accrued from the traffic counts, and are they !Tips or PCUs? It makes a huge 

difference. 

• Possible major undercount. 

3. Completion of Development 

It is clearly nonsense to say the development will be completed next year. Private house completion in 

the whole ofNairnshire has been around 20/year for the last decade (HC stats.) Springfield 

lmowthis. 
It is very worrying that TS watchdogs are condoning this rubbish in complete ignorance of the facts. 

A development of 115 houses in Nairn will take at least 7 years to complete maybe longer. 

Highland Council have also criticised this section in their objections. (see below) 

'Given that we are already in 2018 and there is no Planning Permission or Road Construction 

Consent in-place, we are of the opinion that achieving completion of the full 115 units proposed by 

2019 is still overly optimistic and should be extended accordingly and justified' (HC) 

As TS watchdog, you cannot possibly be seen to be accept this fantasy that the development will be 

completed next year when Locals and their Council completely disagree on statistically 

proven grounds. 

Your own TS/SG guidelines say: 

'Design dates for appraisal should generally be for shmtly after opening, within a year, especially for 

retail and employment uses, or on completion of the development in the cases where the 
development is large and phased over a long period of time ( e.g. large residential 
developments).' 

2% traffic growth per year must therefore be added to background traffic for a minimum of 5 years. 

• 10% + undercount of all traffic over next 5 years 

4. Seasonal Traffic Increase in Highlands 
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You have stated that April 4 tl, is a shoulder month, therefore you are ignoring the increase of traffic for 

the subsequent 6 months each year as the holiday traffic causes chaos. 

This is not Glasgow, and traffic patterns here are very different from the Central Belt. 

If the lights are at 90% in April 2019 then what will it be like with the 20% summer increase? 

It is quite unacceptable that there is no acknowledgement of the very seasonal nature of traffic flow in 

the Highlands, which is proven by statistics from your own TS local counters. 

• Up to 20% undercount of all traffic for 6 months of year 

5. Omission ofR filter phase and no account taken of westward exit blocking. 

Highland Council pointed out that there has been no allowance in the traffic light phasing for 

the westward traffic flow to filter right. 

There is a filter, and clearly the eastbound traffic is stopped while this takes place. We see nothing 

from ARUP to prove that this has been satisfactorily modelled that can be checked by either HC or 

concerned parties. 

We also ask if you are aware that as soon as westbound traffic crosses the lights it is frequently halted 

by right turners into two entrances to busy retail units, and then a third road down to a huge caravan 

park. (Three right turns in 40m) 

It is clearly completely unacceptable to have the saturation flowmodelled as ifthere is clear exit from 

the junction when traffic frequently comes to a standstill metres after going through the lights. 

• Major overestimation of flow capacity both ways at Lochloy junction. 

Conclusion 

With a safe pedestrian phase the lights will be above the permitted maximum of 90% and it is 

accepted that general traffic will increase 10% in five years with 20% seasonal traffic on top. 

To compound the problem of this undercount, flow rates through the lights are greatly overestimated. 

We would ask that as a representative of Transport Scotland in a watchdog role you will not accept 

erroneous and potentiallymisleading figures from ARUP in suppmt of this application, or piecemeal 

bits of revisions here and there. 
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TS could suffer serious reputational damage if they are not seen to be doing their job with due rigour. 

TS should, in conjunction with HC insist that a properly rewritten, recalculated and presented 

TA addressing all parties' concerns will be submitted for full scrutiny and consultation. 

Local people experience the misery of this junction on a daily basis, TS !mows it's gridlocked and an 

unacceptable major choke point on the A96. Fiddling with computers in the central belt is not going 

to make this go away. 

We have duly copied this letter and our concerns to 
Council. 

For and on Behalf of 
The Kingsteps Residents Group 

Sent from my iPhone 

the Planning Officer at Highland 

This email has been scanned by the Symantec Email Security.cloud service. 
For more information please visit http://www.symanteccloud.com 
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From: gmail.com> 
Sent: 
To: -6 

Subject: Re: Planning Application :17/05667/FUL - NA2 Kingsteps 

-
Many thanks for your response to my and N aim residents concerns over the current traffic congestion on 

the A96 through Nairn, and the impact that the new proposed developments will have on the traffic flow. 

It's good to learn that Transport Scotland are monitoring the traffic flow, and I note that there has been 
"minimal variation" - as a local resident I can confom that this is indeed the case and the A96 through N aim 
continues to be congested. 

Whilst traffic monitoring and computers are all very well I believe however that there is nothing to beat 
local knowledge. This afternoon for example it took me 35 minutes to travel through Nairn on the A 96 - the 
congestion being caused as always by the hold up at the Lochloy Road/ A96 Junction. It is a well known fact 
that it is this junction which continues to cause the severe congestion to the flow of through traffic, hence 
our objections to approving the building of a further 115 houses at Kingsteps together with the ongoing 
house building at the Lochloy housing estate. 

It is abundantly clear that these developments will seriously impact on the A96/ Lochloy Road junction and 
hence our disbelief that Arup' s conclusion that there would be no effect on the traffic flow of surrounding 
roads. Their Traffic Impact Study has been shown to be seriously flawed and in no way does it represent the 
true situation as experienced daily by Nairn's residents. 

Finally I trust that when considering the situation Traffic Scotland will take due account of all proposed new 
developments which will fu1iher impact on the A96 - namely the proposed 35 houses planned for F01Tes 
Road, Nairn and the retail development and drive through McDonald's outlet planned for the Sainsbury site 
beside the A96. 

I, and the people of Nairn, await with interest the response of Transport Scotland to the current Planning 
Application. 

Regards 

Sent from my iPad 

On 19 Apr 2018, at 17:04, 
wrote: 

Dear 

Thank you for your previous and more recent correspondence below. Transport 
Scotland is aware of the concerns of local residents in relation to the operation of the 
traffic signal controlled junctions on the A96 through Nairn. Transport Scotland 
proactively meets with representatives of the local community to discuss relevant 
A96 matters that are raised. In response to wider network concerns, Transport 
Scotland has put measures in place that allows journey times through Nairn to be 
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monitored. This monitoring indicates minimal variation to journey times across the 
calendar year. 

With regards to this particular planning application and the work undertaken by 
ARUP in support of it, the Lochloy signals have recently been re-assessed by Arup 
based on specific on-site records which will now allow Transport Scotland to 
consider its response to the planning application to be considered in accordance 
with current policy and guidance in the normal manner and taking the significance of 
potential variation to assessment factors into consideration. 

We trust that the above clarifies the position of Transport Scotland in relation to this 
matter however, please do hesitate to contact me should you wish to discuss the 
concerns raised in more detail. 

Regards 

Transport Scotland 
Buchanan House 
58 Port Dundas Road 
Glasgow 
G40HF 

For agency and travel information visit our website 

Transport Scotland, the national transport agency 
C~mhdhail Alba, buidheann n,(>iseanta na c~mhdhail 
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From: 
Sent: 
To: 
Cc: 

Subject: 

Importance: 

Morning••• 

springfield.co.uk> 
11 April 2018 10:25 

arup.com; 
highland.gcsx.gov.uk; 

arup.com 
RE: Planning Application 17/05667/FUL 

High 

Any further updates on receipt of the necessary Data, it's review and a response? 

Kind regards 

-
From:~transport.gov.scot [mailto 
Sen~184:08 PM 
To:~springfield.co.uk> 

transport.gov .scot] 

arup.com transport.gov.scot highland .gcsx.gov .uk; 
springfield .co.uk>; springfield .co.uk>; 

arup.com 
Subject: RE: Planning Application 17/05667/FUL 

Transport Scotland is continuing to liaise with the Operating Company regarding receipt of this 
data however until received, it is difficult to provide a firm indication of timescales. Notwithstanding 
this, we are hopeful that the data will be provided for review early next week. 

We trust the above is of assistance and we will seek to provide you with a further update on 
progress once the data is received. 

Regards 

;~highland.gcsx.gov.uk; 

-
Thanks for this update, can you give Springfield as applicant and the local authority as Planning Authority an 
indication of likely timescale to obtain, review and respond? 

Many thanks. 
1 



From: @springfield.co.uk> 

Sent: 
To: 
Cc: 

Subject: 

-
Many thanks for the update. 

Kind regards 

1111 
Sent from my iPhone 

On 12 Apr 2018, at 14:15, 

-By way of an update, I have now received the data and will start to review it 
tomorrow. 

Regards 

field.co.uk] 

Thanks. In this case I think it would be sensible and to avoid further delays given there is still a 
review and response period for Springfield to commission the survey work via ARUP as previously 
discussed which I believe will gather the Data you're seeking? 

Kind regards 

-
Sent from my iPhone 

On 11 Apr 2018, at 12:43 
wrote: 
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From: 
Sent: 
To: 
Cc: 

arup.com; 

Subject: 

Good Morning, 

Could you advise ifTS are in a position to issue their consultation response on the basis of the additional details 
submitted by ARUP? Many thanks 

-
From: transport.gov.scot [mailto: 
Sent: 08 March 2018 11:10 

arup.com 
highland.gov.uk; 

springfield .co.uk>; 
lliiiiiiiil~springfield.co.uk>; 
Subject: RE: Planning Application 17 /05667 /FUL 

• 
transport.gov.scot~highland.gcsx.gov.uk; 

arup.com @arup.com;-
@springfield.co.uk> 

Thank you for the files. I will be out of the office on Friday and Monday however, will pick this up 
on my return. 

Regards 

-



From: @springfield.co.uk> 
Sent: 
To: 

..;.s 
Cc: 

Subject: 

arup.com; 
g)highland.gcsx.gov.uk; 

Ok many thanks for your assistance- I take it the response is likely to be a positive one? 

Kind Regards 

-
From: transport.gov.scot [mailto•••••1@transport.gov.scot] 
Sent: Thursday, April 19, 2018 2:14 PM 
To: springfield.co.uk> 
Cc: arup.com; arup.com; 

highland.gcsx.gov.uk; 
springfield .co.uk>; 

Subject: RE: Planning Application 17 /05667 /FUL 

-
transport.gov.scot; 

springfield.co.uk>;
springfield.co.uk> 

I would confirm that nothing further is required from ARUP and that our response will be issued in 
the next few days. 

Regards 



From: springfield.co.uk> 
Sent: 26 March 2018 11:33 
To: 
Cc: hland.gcsx.gov.uk; 

Subject: RE: Planning Application 17/05667/FUL 

Good morning-

We are now really pushed for a committee deadline for this application -the end of this month for April. Could you 
now confirm that we are okay, your various concerns and queries addressed and that you can respond accordingly 
to THC on the application? 

Apologies for pushing you on this but time is of the essence. 

Regards 

-
From 
Sent: 21 March 2018 12:26 

transport.gov .scot 

••••aitransport.gov.scot; 
springfield.co. uk> 

arup.com>; 
~springfield.co.uk> 

arup.com] 

Subject: RE: Planning Application 17/05667/FUL 
Importance: High 

Good afternooumllll 

Following our earlier conversations and email correspondence, please find attached a briefing paper which 
summarises the results from a series of minor sensitivity tests for the A96(T) I Lochloy Road signalised 
junction. These tests have been unde1iaken to address the latest set of comments received from Transpmi 
Scotland (see below). The overall findings and conclusions of the original Transpmi Assessment remain 
unchanged. 

To date, we have addressed all comments received from TS (and BEAR) and trust that the attached will now 
allow you to finalise your response to Highland Council with respect to the planning application for the 
'NA2' site. 

Should you have any queries, please let me !mow. 

From ""-"t r.,,accn s""-""--'"'"'-'--'-""'"' "-'-"'-''--""' 
Sent: 19 March 2018 16:57 

To:
Cc 
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