
ANNEXE 1 

Normes du ministère des Transports du Québec 









ANNEXE 2 

Analyse sommaire des relevés de circulation 
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La figure 1 présente les résultats des comptages aux heures de pointe et sur une 
période de 12 heures. On constate que le débit aux approches secondaires est très 
faible comparativement au débit sur la route 277. 
 
Les figures 2 et 3 montrent l’évolution de la quantité et de la vitesse des véhicules à 
chaque demi-heure. On y fait les constatations suivantes : 

�� La pointe du matin se situe entre 7 h et 8 h et la pointe du soir entre 16 h et 
17 h; 

�� La pointe du matin en direction sud et celle du soir en direction nord sont très 
fortes et très étroites alors que les pointes inverses sont plus faibles et plus 
diffuses; 

�� La pointe du soir est plus forte que la pointe du matin, les deux directions 
confondues; 

�� La vitesse est plus faible au site 1 qu’aux sites 2 et 3; 
�� La vitesse moyenne varie peu, mais les écarts de vitesse entre les véhicules 

diminuent aux heures de pointe. 
 
La figure 4 présente l’achalandage des véhicules lourds en fonction du temps. On 
remarque que leur débit est relativement stable et qu’il n’y a apparemment pas d’heure 
de pointe pour eux. Les véhicules lourds représentent en moyenne 8 % de 
l’achalandage total. 
 
La figure 5 montre les vitesses moyennes en fonction de la direction et du type de 
véhicules. On remarque que les véhicules lourds ne sont pas beaucoup plus lents que 
les automobiles. On remarque aussi que la vitesse moyenne est à peu près la même 
dans chaque direction, sauf au site 1 où la vitesse est plus faible en direction sud qu’en 
direction nord. 
 
La figure 6 montre l’évolution de la vitesse aux trois sites sur une période de 12 heures. 
On constate qu’elle ne varie pas significativement, même aux heures de pointe. 
 
Les figures 7 et 8 montrent la taille moyenne des pelotons au site 1 et 3 en fonction du 
temps pendant deux périodes de 3 heures dans chaque direction. 
 
La figure 9 montre le résultat obtenu par les relevés de temps de parcours. Le parcours 
effectué en direction nord débute au viaduc du chemin de fer à Saint-Anselme pour se 
terminer à la rue Lachance (250 m au nord du chemin du Trait-Carré). L’inverse est 
effectué en direction sud. On remarque des ralentissements importants aux 
intersections du chemin du Trait-Carré, du rang de la Montagne (changement de limite 
de vitesse 70-90 km/h)  et du chemin Saint-Jacques à Saint-Anselme (cette dernière 
dispose d’un feu de circulation). On remarque un changement de vitesse en fonction 
de la limite affichée mais on se rend compte qu’elle n’est pas directement 
proportionnelle à cette limite. 
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Figure 2 Achalandage en fonction du temps et de la vitesse instantanée – dir. nord 
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Figure 3 Achalandage en fonction du temps et de la vitesse instantanée – dir. sud 
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Figure 4 Nombre de véhicules lourds en fonction du temps 
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Figure 5 Vitesses moyennes en fonction de la direction et du type de véhicule 
(en pointillés : vitesse affichée) 
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Figure 6 Vitesse moyenne en fonction du temps 

Site 1

0

20

40

60

80

100

120

7:
00

7:
30

8:
00

8:
30

9:
00

9:
30

10
:0

0
10

:3
0

11
:0

0
11

:3
0

12
:0

0
12

:3
0

13
:0

0
13

:3
0

14
:0

0
14

:3
0

15
:0

0
15

:3
0

16
:0

0
16

:3
0

17
:0

0
17

:3
0

18
:0

0
18

:3
0

Temps (intervalles de 30 min)

V
ite

ss
e 

m
oy

en
ne

Nord
Sud

 

Site 2
0

20

40

60

80

100

120

7:
00

7:
30

8:
00

8:
30

9:
00

9:
30

10
:0

0
10

:3
0

11
:0

0
11

:3
0

12
:0

0
12

:3
0

13
:0

0
13

:3
0

14
:0

0
14

:3
0

15
:0

0
15

:3
0

16
:0

0
16

:3
0

17
:0

0
17

:3
0

18
:0

0
18

:3
0

Temps (intervalles de 30 min)

V
ite

ss
e 

m
oy

en
ne

 

Site 3

0

20

40

60

80

100

120

7:
00

7:
30

8:
00

8:
30

9:
00

9:
30

10
:0

0
10

:3
0

11
:0

0
11

:3
0

12
:0

0
12

:3
0

13
:0

0
13

:3
0

14
:0

0
14

:3
0

15
:0

0
15

:3
0

16
:0

0
16

:3
0

17
:0

0
17

:3
0

18
:0

0
18

:3
0

Temps (intervalles de 30 min)

V
ite

ss
e 

m
oy

en
ne

 



 8 

Figure 7 Taille moyenne des pelotons en fonction du temps – site 1 
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Figure 8 Taille moyenne des pelotons en fonction du temps – site 3 
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ANNEXE 3 

Données de circulation du ministère des Transports du Québec 









ANNEXE 4 

Calcul des niveaux de service avec HCS-2000 





                        HCS+: Two-Lane Highways Release 5.3

Phone:                                  Fax:
E-Mail:

___________________Two-Way Two-Lane Highway Segment Analysis__________________ 

Analyst
Agency/Co.              GENIVAR Groupe Conseil
Date Performed          2010-01-04
Analysis Time Period    30e heure
Highway                 Route 277, secteur 1
From/To                 Albert-Deblois/Montagne
Jurisdiction            MTQ
Analysis Year           2005
Description  Q103385 - Étude d'impact de l'élargissement de la route 277

___________________________________Input Data_________________________________ 

Highway class  Class 1
Shoulder width       2.5     m      Peak-hour factor, PHF       0.86
Lane width           3.4     m      % Trucks and buses          8       %
Segment length       1.1     km     % Recreational vehicles     0       %
Terrain type         Level          % No-passing zones          100     %
Grade:  Length               km     Access points/km            16      /km
        Up/down              %

Two-way hourly volume, V    970     veh/h
Directional split       55  /   45  %

____________________________Average Travel Speed______________________________ 

Grade adjustment factor, fG                    1.00
PCE for trucks, ET                             1.2
PCE for RVs, ER                                1.0
Heavy-vehicle adjustment factor,               0.984
Two-way flow rate,(note-1) vp                  1146    pc/h
Highest directional split proportion (note-2)  630     pc/h

Free-Flow Speed from Field Measurement:
Field measured speed, SFM                      76      km/h
Observed volume, Vf                            620     veh/h
Estimated Free-Flow Speed:
Base free-flow speed, BFFS                      -      km/h
Adj. for lane and shoulder width, fLS           -      km/h
Adj. for access points, fA                      -      km/h

Free-flow speed, FFS                           83.9    km/h

Adjustment for no-passing zones, fnp           3.6     km/h
Average travel speed, ATS                      65.9    km/h



__________________________Percent Time-Spent-Following________________________ 

Grade adjustment factor, fG                                  1.00
PCE for trucks, ET                                           1.1
PCE for RVs, ER                                              1.0
Heavy-vehicle adjustment factor, fHV                         0.992
Two-way flow rate,(note-1) vp                                1137    pc/h
Highest directional split proportion (note-2)                625
Base percent time-spent-following, BPTSF                     63.2   %
Adj.for directional distribution and no-passing zones, fd/np 11.0
Percent time-spent-following, PTSF                           74.2   %

________________Level of Service and Other Performance Measures_______________ 

Level of service, LOS                                        D
Volume to capacity ratio, v/c                                0.36
Peak 15-min vehicle-kilometers of travel, VkmT15             310     veh-km
Peak-hour vehicle-kilometers of travel, VkmT60               1067    veh-km
Peak 15-min total travel time, TT15                          4.7     veh-h
______________________________________________________________________________

Notes:
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.
2. If highest directional split vp >= 1700 pc/h, terminate
   analysis-the LOS is F.



                        HCS+: Two-Lane Highways Release 5.2

Phone:                                  Fax:
E-Mail:

___________________Two-Way Two-Lane Highway Segment Analysis__________________ 

Analyst
Agency/Co.              GENIVAR Groupe Conseil
Date Performed          2010-01-04
Analysis Time Period    30e heure
Highway                 Route 277, secteur 2
From/To                 Montagne/Petite-Grillade
Jurisdiction            MTQ
Analysis Year           2005
Description  Q103385 - Étude d'impact de l'élargissement de la route 277

___________________________________Input Data_________________________________ 

Highway class  Class 1
Shoulder width       2.0     m      Peak-hour factor, PHF       0.86
Lane width           3.4     m      % Trucks and buses          8       %
Segment length       3.0     km     % Recreational vehicles     0       %
Terrain type         Level          % No-passing zones          31      %
Grade:  Length               km     Access points/km            5       /km
        Up/down              %

Two-way hourly volume, V    900     veh/h
Directional split       55  /   45  %

____________________________Average Travel Speed______________________________ 

Grade adjustment factor, fG                    1.00
PCE for trucks, ET                             1.2
PCE for RVs, ER                                1.0
Heavy-vehicle adjustment factor,               0.984
Two-way flow rate,(note-1) vp                  1063    pc/h
Highest directional split proportion (note-2)  585     pc/h

Free-Flow Speed from Field Measurement:
Field measured speed, SFM                      87      km/h
Observed volume, Vf                            594     veh/h
Estimated Free-Flow Speed:
Base free-flow speed, BFFS                      -      km/h
Adj. for lane and shoulder width, fLS           -      km/h
Adj. for access points, fA                      -      km/h

Free-flow speed, FFS                           94.5    km/h

Adjustment for no-passing zones, fnp           2.0     km/h
Average travel speed, ATS                      79.2    km/h



__________________________Percent Time-Spent-Following________________________ 

Grade adjustment factor, fG                                  1.00
PCE for trucks, ET                                           1.1
PCE for RVs, ER                                              1.0
Heavy-vehicle adjustment factor, fHV                         0.992
Two-way flow rate,(note-1) vp                                1055    pc/h
Highest directional split proportion (note-2)                580
Base percent time-spent-following, BPTSF                     60.4   %
Adj.for directional distribution and no-passing zones, fd/np 7.7
Percent time-spent-following, PTSF                           68.1   %

________________Level of Service and Other Performance Measures_______________ 

Level of service, LOS                                        D
Volume to capacity ratio, v/c                                0.33
Peak 15-min vehicle-kilometers of travel, VkmT15             785     veh-km
Peak-hour vehicle-kilometers of travel, VkmT60               2700    veh-km
Peak 15-min total travel time, TT15                          9.9     veh-h
______________________________________________________________________________

Notes:
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.
2. If highest directional split vp >= 1700 pc/h, terminate
   analysis-the LOS is F.



                        HCS+: Two-Lane Highways Release 5.2

Phone:                                  Fax:
E-Mail:

___________________Two-Way Two-Lane Highway Segment Analysis__________________ 

Analyst
Agency/Co.              GENIVAR Groupe Conseil
Date Performed          2010-01-04
Analysis Time Period    30e heure
Highway                 Route 277, secteur 3
From/To                 Petite-Grillade/Trait-Carré
Jurisdiction            MTQ
Analysis Year           2005
Description  Q103385 - Étude d'impact de l'élargissement de la route 277

___________________________________Input Data_________________________________ 

Highway class  Class 1
Shoulder width       1.5     m      Peak-hour factor, PHF       0.86
Lane width           3.3     m      % Trucks and buses          8       %
Segment length       2.4     km     % Recreational vehicles     0       %
Terrain type         Level          % No-passing zones          29      %
Grade:  Length               km     Access points/km            4       /km
        Up/down              %

Two-way hourly volume, V    900     veh/h
Directional split       55  /   45  %

____________________________Average Travel Speed______________________________ 

Grade adjustment factor, fG                    1.00
PCE for trucks, ET                             1.2
PCE for RVs, ER                                1.0
Heavy-vehicle adjustment factor,               0.984
Two-way flow rate,(note-1) vp                  1063    pc/h
Highest directional split proportion (note-2)  585     pc/h

Free-Flow Speed from Field Measurement:
Field measured speed, SFM                      88      km/h
Observed volume, Vf                            594     veh/h
Estimated Free-Flow Speed:
Base free-flow speed, BFFS                      -      km/h
Adj. for lane and shoulder width, fLS           -      km/h
Adj. for access points, fA                      -      km/h

Free-flow speed, FFS                           95.5    km/h

Adjustment for no-passing zones, fnp           2.0     km/h
Average travel speed, ATS                      80.3    km/h



__________________________Percent Time-Spent-Following________________________ 

Grade adjustment factor, fG                                  1.00
PCE for trucks, ET                                           1.1
PCE for RVs, ER                                              1.0
Heavy-vehicle adjustment factor, fHV                         0.992
Two-way flow rate,(note-1) vp                                1055    pc/h
Highest directional split proportion (note-2)                580
Base percent time-spent-following, BPTSF                     60.4   %
Adj.for directional distribution and no-passing zones, fd/np 7.4
Percent time-spent-following, PTSF                           67.9   %

________________Level of Service and Other Performance Measures_______________ 

Level of service, LOS                                        D
Volume to capacity ratio, v/c                                0.33
Peak 15-min vehicle-kilometers of travel, VkmT15             628     veh-km
Peak-hour vehicle-kilometers of travel, VkmT60               2160    veh-km
Peak 15-min total travel time, TT15                          7.8     veh-h
______________________________________________________________________________

Notes:
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.
2. If highest directional split vp >= 1700 pc/h, terminate
   analysis-the LOS is F.



                 HCS+: Unsignalized Intersections Release 5.2

_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 

Analyst:
Agency/Co.:           GENIVAR
Date Performed:       2006-03-29
Analysis Time Period: Heure de pointe PM
Intersection:         Route 277 / Albert-Deblois
Jurisdiction:         Saint-Anselme
Units: U. S. Metric
Analysis Year:        2005
Project ID:  Q103385
East/West Street:     Rue Albert-Deblois
North/South Street:   Route 277
Intersection Orientation: NS                 Study period (hrs):  1.00

______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound
               Movement     1      2      3     |  4      5      6
                            L      T      R     |  L      T      R
______________________________________________________________________________
Volume                      6      562                    427    1
Peak-Hour Factor, PHF       0.86   0.86                   0.86   0.86
Hourly Flow Rate, HFR       6      653                    496    1
Percent Heavy Vehicles      0      --     --              --     --
Median Type/Storage         Undivided             /
RT Channelized?
Lanes                          0   1                      1    0
Configuration                   LT                            TR
Upstream Signal?                   No                     No
______________________________________________________________________________
Minor Street:  Approach        Westbound              Eastbound
               Movement     7      8      9     |  10     11     12
                            L      T      R     |  L      T      R
______________________________________________________________________________
Volume                                             4             10
Peak Hour Factor, PHF                              0.86          0.86
Hourly Flow Rate, HFR                              4             11
Percent Heavy Vehicles                             0             0
Percent Grade (%)                  0                      0
Flared Approach:  Exists?/Storage                /              Yes    /1
Lanes                                                 0        0
Configuration                                             LR
______________________________________________________________________________

__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound
Movement            1      4   |  7      8      9    |  10     11     12
Lane Config         LT         |                     |         LR
______________________________________________________________________________
v (vph)             6                                          15
C(m) (vph)          1077                                       788
v/c                 0.01                                       0.02
95% queue length    0.02                                       0.06
Control Delay       8.4                                        14.2
LOS                  A                                          B
Approach Delay                                                 14.2
Approach LOS                                                    B
______________________________________________________________________________



                HCS+: Unsignalized Intersections Release 5.2

Phone:                                        Fax:
E-Mail:

______________________TWO-WAY STOP CONTROL(TWSC) ANALYSIS_____________________ 

Analyst:
Agency/Co.:           GENIVAR
Date Performed:       2006-03-29
Analysis Time Period: Heure de pointe PM
Intersection:         Route 277 / Albert-Deblois
Jurisdiction:         Saint-Anselme
Units: U. S. Metric
Analysis Year:        2005
Project ID:  Q103385
East/West Street:     Rue Albert-Deblois
North/South Street:   Route 277
Intersection Orientation: NS                 Study period (hrs):  1.00

________________________Vehicle Volumes and Adjustments_______________________ 
Major Street Movements      1      2      3      4      5      6
                            L      T      R      L      T      R
______________________________________________________________________________
Volume                     6      562                  427    1
Peak-Hour Factor, PHF      0.86   0.86                 0.86   0.86
Peak-15 Minute Volume      2      163                  124    0
Hourly Flow Rate, HFR      6      653                  496    1
Percent Heavy Vehicles     0      --     --            --     --
Median Type/Storage         Undivided             /
RT Channelized?
Lanes                         0   1                    1    0
Configuration                  LT                          TR
Upstream Signal?                  No                   No
______________________________________________________________________________
Minor Street Movements      7      8      9     10     11     12
                            L      T      R      L      T      R
______________________________________________________________________________
Volume                                          4             10
Peak Hour Factor, PHF                           0.86          0.86
Peak-15 Minute Volume                           1             3
Hourly Flow Rate, HFR                           4             11
Percent Heavy Vehicles                          0             0
Percent Grade (%)                 0                    0
Flared Approach:  Exists?/Storage                /              Yes    /1
RT Channelized
Lanes                                              0        0
Configuration                                          LR
______________________________________________________________________________

______________________Pedestrian Volumes and Adjustments______________________ 
Movements                    13     14     15     16
______________________________________________________________________________
Flow (ped/hr)                0      0      0      0



Lane Width (m)               3.6    3.6    3.6    3.6
Walking Speed (m/sec)        1.2    1.2    1.2    1.2
Percent Blockage             0      0      0      0
______________________________________________________________________________

_____________________________Upstream Signal Data_____________________________ 
                 Prog.    Sat   Arrival   Green  Cycle   Prog.   Distance
                 Flow     Flow   Type     Time   Length  Speed   to Signal
                 vph      vph             sec     sec     kph     meters
______________________________________________________________________________
S2  Left-Turn
    Through
S5  Left-Turn
    Through
______________________________________________________________________________

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles
______________________________________________________________________________
                                           Movement 2     Movement 5
______________________________________________________________________________
Shared ln volume, major th vehicles:         653
Shared ln volume, major rt vehicles:         0
Sat flow rate, major th vehicles:            1700
Sat flow rate, major rt vehicles:            1700
Number of major street through lanes:        1
______________________________________________________________________________

Worksheet 4-Critical Gap and Follow-up Time Calculation
______________________________________________________________________________
Critical Gap Calculation
Movement          1      4      7      8      9     10     11     12
                  L      L      L      T      R      L      T      R
______________________________________________________________________________
t(c,base)        4.1                                7.1           6.2
t(c,hv)          1.00   1.00   1.00   1.00   1.00   1.00   1.00   1.00
P(hv)            0                                  0             0
t(c,g)                         0.20   0.20   0.10   0.20   0.20   0.10
Grade/100                      0.00   0.00   0.00   0.00   0.00   0.00
t(3,lt)          0.00                               0.70          0.00
t(c,T):  1-stage 0.00   0.00   0.00   0.00   0.00   0.00   0.00   0.00
         2-stage 0.00   0.00   1.00   1.00   0.00   1.00   1.00   0.00
t(c)     1-stage 4.1                                6.4           6.2
         2-stage
______________________________________________________________________________
Follow-Up Time Calculations
Movement          1      4      7      8      9     10     11     12
                  L      L      L      T      R      L      T      R
______________________________________________________________________________
t(f,base)        2.20                               3.50          3.30
t(f,HV)          0.90   0.90   0.90   0.90   0.90   0.90   0.90   0.90
P(HV)            0                                  0             0
t(f)             2.2                                3.5           3.3
______________________________________________________________________________

Worksheet 5-Effect of Upstream Signals
______________________________________________________________________________
Computation 1-Queue Clearance Time at Upstream Signal
                                            Movement 2        Movement 5
                                         V(t)   V(l,prot)  V(t)   V(l,prot)
______________________________________________________________________________
V prog



Total Saturation Flow Rate, s (vph)
Arrival Type
Effective Green, g (sec)
Cycle Length, C (sec)
Rp (from Exhibit 16-11)
Proportion vehicles arriving on green P
g(q1)
g(q2)
g(q)
______________________________________________________________________________
Computation 2-Proportion of TWSC Intersection Time  blocked
                                            Movement 2        Movement 5
                                         V(t)   V(l,prot)  V(t)   V(l,prot)
______________________________________________________________________________
alpha
beta
Travel time, t(a) (sec)
Smoothing Factor, F
Proportion of conflicting flow, f
Max platooned flow, V(c,max)
Min platooned flow, V(c,min)
Duration of blocked period, t(p)
Proportion time blocked, p                    0.000             0.000
______________________________________________________________________________
Computation 3-Platoon Event Periods     Result
______________________________________________________________________________
p(2)                                    0.000
p(5)                                    0.000
p(dom)
p(subo)
Constrained or unconstrained?
______________________________________________________________________________
Proportion
unblocked                  (1)             (2)             (3)
for minor              Single-stage         Two-Stage Process
movements, p(x)          Process        Stage I         Stage II
______________________________________________________________________________
p(1)
p(4)
p(7)
p(8)
p(9)
p(10)
p(11)
p(12)
______________________________________________________________________________
Computation 4 and 5
Single-Stage Process
Movement                1      4      7      8      9     10     11     12
                        L      L      L      T      R      L      T      R
______________________________________________________________________________
V c,x                  497                                1161          496
s
Px
V c,u,x
______________________________________________________________________________
C r,x
C plat,x
______________________________________________________________________________
Two-Stage Process
                     7               8              10              11



              Stage1  Stage2  Stage1  Stage2  Stage1  Stage2  Stage1  Stage2
______________________________________________________________________________
V(c,x)
s                                                     1500
P(x)
V(c,u,x)
______________________________________________________________________________
C(r,x)
C(plat,x)
______________________________________________________________________________

Worksheet 6-Impedance and Capacity Equations
______________________________________________________________________________
Step 1: RT from Minor St.                          9               12
______________________________________________________________________________
Conflicting Flows                                                496
Potential Capacity                                               578
Pedestrian Impedance Factor                     1.00             1.00
Movement Capacity                                                578
Probability of Queue free St.                   1.00             0.98
______________________________________________________________________________
Step 2: LT from Major St.                          4                1
______________________________________________________________________________
Conflicting Flows                                                497
Potential Capacity                                               1077
Pedestrian Impedance Factor                     1.00             1.00
Movement Capacity                                                1077
Probability of Queue free St.                   1.00             0.99
Maj L-Shared Prob Q free St.                                     0.99
______________________________________________________________________________
Step 3: TH from Minor St.                          8               11
______________________________________________________________________________
Conflicting Flows
Potential Capacity
Pedestrian Impedance Factor                     1.00             1.00
Cap. Adj. factor due to Impeding mvmnt          0.99             0.99
Movement Capacity
Probability of Queue free St.                   1.00             1.00
______________________________________________________________________________
Step 4: LT from Minor St.                          7               10
______________________________________________________________________________
Conflicting Flows                                                1161
Potential Capacity                                               218
Pedestrian Impedance Factor                     1.00             1.00
Maj. L, Min T Impedance factor                  0.99
Maj. L, Min T Adj. Imp Factor.                  0.99
Cap. Adj. factor due to Impeding mvmnt          0.97             0.99
Movement Capacity                                                217
______________________________________________________________________________

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance
______________________________________________________________________________
Step 3: TH from Minor St.                          8               11
______________________________________________________________________________
Part 1 - First Stage
Conflicting Flows
Potential Capacity
Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt
Movement Capacity
Probability of Queue free St.



______________________________________________________________________________
Part 2 - Second Stage
Conflicting Flows
Potential Capacity
Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt
Movement Capacity
______________________________________________________________________________
Part 3 - Single Stage
Conflicting Flows
Potential Capacity
Pedestrian Impedance Factor                     1.00             1.00
Cap. Adj. factor due to Impeding mvmnt          0.99             0.99
Movement Capacity
______________________________________________________________________________
Result for 2 stage process:
a
y
C t
Probability of Queue free St.                   1.00             1.00
______________________________________________________________________________
Step 4: LT from Minor St.                          7               10
______________________________________________________________________________
Part 1 - First Stage
Conflicting Flows
Potential Capacity
Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt
Movement Capacity
______________________________________________________________________________
Part 2 - Second Stage
Conflicting Flows
Potential Capacity
Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt
Movement Capacity
______________________________________________________________________________
Part 3 - Single Stage
Conflicting Flows                                                1161
Potential Capacity                                               218
Pedestrian Impedance Factor                     1.00             1.00
Maj. L, Min T Impedance factor                  0.99
Maj. L, Min T Adj. Imp Factor.                  0.99
Cap. Adj. factor due to Impeding mvmnt          0.97             0.99
Movement Capacity                                                217
______________________________________________________________________________
Results for Two-stage process:
a
y
C t                                                              217
______________________________________________________________________________

Worksheet 8-Shared Lane Calculations
______________________________________________________________________________
Movement                              7      8      9     10     11     12
                                      L      T      R      L      T      R
______________________________________________________________________________
Volume (vph)                                              4             11
Movement Capacity (vph)                                   217           578
Shared Lane Capacity (vph)                                       400
______________________________________________________________________________



Worksheet 9-Computation of Effect of Flared Minor Street Approaches
______________________________________________________________________________
Movement                              7      8      9     10     11     12
                                      L      T      R      L      T      R
______________________________________________________________________________
C sep                                                     217           578
Volume                                                    4             11
Delay                                                     21.9          11.3
Q sep                                                     0.02          0.03
Q sep +1                                                  1.02          1.03
round (Qsep +1)                                           1             1
______________________________________________________________________________
n max                                                            1
C sh                                                             400
SUM C sep                                                        788
n                                                                1
C act                                                            788
______________________________________________________________________________

Worksheet 10-Delay, Queue Length, and Level of Service
______________________________________________________________________________
Movement             1      4      7      8      9      10     11     12
Lane Config          LT                                         LR
______________________________________________________________________________
v (vph)             6                                          15
C(m) (vph)          1077                                       788
v/c                 0.01                                       0.02
95% queue length    0.02                                       0.06
Control Delay       8.4                                        14.2
LOS                  A                                          B
Approach Delay                                                 14.2
Approach LOS                                                    B
______________________________________________________________________________

Worksheet 11-Shared Major LT Impedance and Delay
______________________________________________________________________________
                                                 Movement 2     Movement 5
______________________________________________________________________________
p(oj)                                               0.99           1.00
v(il), Volume for stream 2 or 5                     653
v(i2), Volume for stream 3 or 6                     0
s(il), Saturation flow rate for stream 2 or 5       1700
s(i2), Saturation flow rate for stream 3 or 6       1700
P*(oj)                                              0.99
d(M,LT), Delay for stream 1 or 4                    8.4
N, Number of major street through lanes             1
d(rank,1) Delay for stream 2 or 5                   0.1
______________________________________________________________________________





                HCS+: Unsignalized Intersections Release 5.3

Phone:                                        Fax:
E-Mail:

______________________TWO-WAY STOP CONTROL(TWSC) ANALYSIS_____________________ 

Analyst:
Agency/Co.:           GENIVAR
Date Performed:
Analysis Time Period: Heure de pointe PM
Intersection:         Route 277 / Montagne
Jurisdiction:         Saint-Anselme
Units: U. S. Metric
Analysis Year:        2005
Project ID:  Q103385
East/West Street:     Rang de la Montagne
North/South Street:   Route 277
Intersection Orientation: NS                 Study period (hrs):  1.00

________________________Vehicle Volumes and Adjustments_______________________ 
Major Street Movements      1      2      3      4      5      6
                            L      T      R      L      T      R
______________________________________________________________________________
Volume                     3      491    56     37     373    2
Peak-Hour Factor, PHF      0.85   0.85   0.85   0.85   0.85   0.85
Peak-15 Minute Volume      1      144    16     11     110    1
Hourly Flow Rate, HFR      3      577    65     43     438    2
Percent Heavy Vehicles     0      --     --     5      --     --
Median Type/Storage         Undivided             /
RT Channelized?
Lanes                         0   1    0           0   1    0
Configuration                  LTR                  LTR
Upstream Signal?                  No                   No
______________________________________________________________________________
Minor Street Movements      7      8      9     10     11     12
                            L      T      R      L      T      R
______________________________________________________________________________
Volume                     41     0      19     1      3      2
Peak Hour Factor, PHF      0.85   0.85   0.85   0.85   0.85   0.85
Peak-15 Minute Volume      12     0      6      0      1      1
Hourly Flow Rate, HFR      48     0      22     1      3      2
Percent Heavy Vehicles     12     0      5      0      0      50
Percent Grade (%)                 0                    0
Flared Approach:  Exists?/Storage         Yes    /1             Yes    /1
RT Channelized
Lanes                         0   1    0           0   1    0
Configuration                     LTR                  LTR
______________________________________________________________________________

______________________Pedestrian Volumes and Adjustments______________________ 
Movements                    13     14     15     16
______________________________________________________________________________
Flow (ped/hr)                0      0      0      0



Lane Width (m)               3.6    3.6    3.6    3.6
Walking Speed (m/sec)        1.2    1.2    1.2    1.2
Percent Blockage             0      0      0      0
______________________________________________________________________________

_____________________________Upstream Signal Data_____________________________ 
                 Prog.    Sat   Arrival   Green  Cycle   Prog.   Distance
                 Flow     Flow   Type     Time   Length  Speed   to Signal
                 vph      vph             sec     sec     kph     meters
______________________________________________________________________________
S2  Left-Turn
    Through
S5  Left-Turn
    Through
______________________________________________________________________________

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles
______________________________________________________________________________
                                           Movement 2     Movement 5
______________________________________________________________________________
Shared ln volume, major th vehicles:         577            438
Shared ln volume, major rt vehicles:         65             2
Sat flow rate, major th vehicles:            1700           1700
Sat flow rate, major rt vehicles:            1700           1700
Number of major street through lanes:        1              1
______________________________________________________________________________

Worksheet 4-Critical Gap and Follow-up Time Calculation
______________________________________________________________________________
Critical Gap Calculation
Movement          1      4      7      8      9     10     11     12
                  L      L      L      T      R      L      T      R
______________________________________________________________________________
t(c,base)        4.1    4.1    7.1    6.5    6.2    7.1    6.5    6.2
t(c,hv)          1.00   1.00   1.00   1.00   1.00   1.00   1.00   1.00
P(hv)            0      5      12     0      5      0      0      50
t(c,g)                         0.20   0.20   0.10   0.20   0.20   0.10
Percent Grade                  0.00   0.00   0.00   0.00   0.00   0.00
t(3,lt)          0.00   0.00   0.00   0.00   0.00   0.00   0.00   0.00
t(c,T):  1-stage 0.00   0.00   0.00   0.00   0.00   0.00   0.00   0.00
         2-stage 0.00   0.00   1.00   1.00   0.00   1.00   1.00   0.00
t(c)     1-stage 4.1    4.2    7.2    6.5    6.3    7.1    6.5    6.7
         2-stage
______________________________________________________________________________
Follow-Up Time Calculations
Movement          1      4      7      8      9     10     11     12
                  L      L      L      T      R      L      T      R
______________________________________________________________________________
t(f,base)        2.20   2.20   3.50   4.00   3.30   3.50   4.00   3.30
t(f,HV)          0.90   0.90   0.90   0.90   0.90   0.90   0.90   0.90
P(HV)            0      5      12     0      5      0      0      50
t(f)             2.2    2.2    3.6    4.0    3.3    3.5    4.0    3.8
______________________________________________________________________________

Worksheet 5-Effect of Upstream Signals
______________________________________________________________________________
Computation 1-Queue Clearance Time at Upstream Signal
                                            Movement 2        Movement 5
                                         V(t)   V(l,prot)  V(t)   V(l,prot)
______________________________________________________________________________
V prog



Total Saturation Flow Rate, s (vph)
Arrival Type
Effective Green, g (sec)
Cycle Length, C (sec)
Rp (from Exhibit 16-11)
Proportion vehicles arriving on green P
g(q1)
g(q2)
g(q)
______________________________________________________________________________
Computation 2-Proportion of TWSC Intersection Time  blocked
                                            Movement 2        Movement 5
                                         V(t)   V(l,prot)  V(t)   V(l,prot)
______________________________________________________________________________
alpha
beta
Travel time, t(a) (sec)
Smoothing Factor, F
Proportion of conflicting flow, f
Max platooned flow, V(c,max)
Min platooned flow, V(c,min)
Duration of blocked period, t(p)
Proportion time blocked, p                    0.000             0.000
______________________________________________________________________________
Computation 3-Platoon Event Periods     Result
______________________________________________________________________________
p(2)                                    0.000
p(5)                                    0.000
p(dom)
p(subo)
Constrained or unconstrained?
______________________________________________________________________________
Proportion
unblocked                  (1)             (2)             (3)
for minor              Single-stage         Two-Stage Process
movements, p(x)          Process        Stage I         Stage II
______________________________________________________________________________
p(1)
p(4)
p(7)
p(8)
p(9)
p(10)
p(11)
p(12)
______________________________________________________________________________
Computation 4 and 5
Single-Stage Process
Movement                1      4      7      8      9     10     11     12
                        L      L      L      T      R      L      T      R
______________________________________________________________________________
V c,x                  440    642    1144   1142   610    1151   1173   439
s
Px
V c,u,x
______________________________________________________________________________
C r,x
C plat,x
______________________________________________________________________________
Two-Stage Process
                     7               8              10              11



              Stage1  Stage2  Stage1  Stage2  Stage1  Stage2  Stage1  Stage2
______________________________________________________________________________
V(c,x)
s                     1500            1500            1500            1500
P(x)
V(c,u,x)
______________________________________________________________________________
C(r,x)
C(plat,x)
______________________________________________________________________________

Worksheet 6-Impedance and Capacity Equations
______________________________________________________________________________
Step 1: RT from Minor St.                          9               12
______________________________________________________________________________
Conflicting Flows                               610              439
Potential Capacity                              489              528
Pedestrian Impedance Factor                     1.00             1.00
Movement Capacity                               489              528
Probability of Queue free St.                   0.96             1.00
______________________________________________________________________________
Step 2: LT from Major St.                          4                1
______________________________________________________________________________
Conflicting Flows                               642              440
Potential Capacity                              928              1131
Pedestrian Impedance Factor                     1.00             1.00
Movement Capacity                               928              1131
Probability of Queue free St.                   0.95             1.00
Maj L-Shared Prob Q free St.                    0.94             1.00
______________________________________________________________________________
Step 3: TH from Minor St.                          8               11
______________________________________________________________________________
Conflicting Flows                               1142             1173
Potential Capacity                              202              194
Pedestrian Impedance Factor                     1.00             1.00
Cap. Adj. factor due to Impeding mvmnt          0.93             0.93
Movement Capacity                               189              181
Probability of Queue free St.                   1.00             0.98
______________________________________________________________________________
Step 4: LT from Minor St.                          7               10
______________________________________________________________________________
Conflicting Flows                               1144             1151
Potential Capacity                              169              177
Pedestrian Impedance Factor                     1.00             1.00
Maj. L, Min T Impedance factor                  0.92             0.93
Maj. L, Min T Adj. Imp Factor.                  0.94             0.95
Cap. Adj. factor due to Impeding mvmnt          0.93             0.91
Movement Capacity                               158              160
______________________________________________________________________________

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance
______________________________________________________________________________
Step 3: TH from Minor St.                          8               11
______________________________________________________________________________
Part 1 - First Stage
Conflicting Flows
Potential Capacity
Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt
Movement Capacity
Probability of Queue free St.



______________________________________________________________________________
Part 2 - Second Stage
Conflicting Flows
Potential Capacity
Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt
Movement Capacity
______________________________________________________________________________
Part 3 - Single Stage
Conflicting Flows                               1142             1173
Potential Capacity                              202              194
Pedestrian Impedance Factor                     1.00             1.00
Cap. Adj. factor due to Impeding mvmnt          0.93             0.93
Movement Capacity                               189              181
______________________________________________________________________________
Result for 2 stage process:
a
y
C t                                             189              181
Probability of Queue free St.                   1.00             0.98
______________________________________________________________________________
Step 4: LT from Minor St.                          7               10
______________________________________________________________________________
Part 1 - First Stage
Conflicting Flows
Potential Capacity
Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt
Movement Capacity
______________________________________________________________________________
Part 2 - Second Stage
Conflicting Flows
Potential Capacity
Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt
Movement Capacity
______________________________________________________________________________
Part 3 - Single Stage
Conflicting Flows                               1144             1151
Potential Capacity                              169              177
Pedestrian Impedance Factor                     1.00             1.00
Maj. L, Min T Impedance factor                  0.92             0.93
Maj. L, Min T Adj. Imp Factor.                  0.94             0.95
Cap. Adj. factor due to Impeding mvmnt          0.93             0.91
Movement Capacity                               158              160
______________________________________________________________________________
Results for Two-stage process:
a
y
C t                                             158              160
______________________________________________________________________________

Worksheet 8-Shared Lane Calculations
______________________________________________________________________________
Movement                              7      8      9     10     11     12
                                      L      T      R      L      T      R
______________________________________________________________________________
Volume (vph)                         48     0      22     1      3      2
Movement Capacity (vph)              158    189    489    160    181    528
Shared Lane Capacity (vph)                  201                  225
______________________________________________________________________________



Worksheet 9-Computation of Effect of Flared Minor Street Approaches
______________________________________________________________________________
Movement                              7      8      9     10     11     12
                                      L      T      R      L      T      R
______________________________________________________________________________
C sep                                158    189    489    160    181    528
Volume                               48     0      22     1      3      2
Delay                                37.6   24.0   12.7   27.6   25.2   11.8
Q sep                                0.50   0.00   0.08   0.01   0.02   0.01
Q sep +1                             1.50   1.00   1.08   1.01   1.02   1.01
round (Qsep +1)                      2      1      1      1      1      1
______________________________________________________________________________
n max                                       2                    1
C sh                                        201                  225
SUM C sep                                   230                  262
n                                           1                    1
C act                                       216                  262
______________________________________________________________________________

Worksheet 10-Delay, Queue Length, and Level of Service
______________________________________________________________________________
Movement             1      4      7      8      9      10     11     12
Lane Config          LTR    LTR           LTR                   LTR
______________________________________________________________________________
v (vph)             3      43            70                    6
C(m) (vph)          1131   928           216                   262
v/c                 0.00   0.05          0.32                  0.02
95% queue length    0.01   0.15          1.41                  0.07
Control Delay       8.2    9.1           29.6                  21.3
LOS                  A      A             D                     C
Approach Delay                           29.6                  21.3
Approach LOS                              D                     C
______________________________________________________________________________

Worksheet 11-Shared Major LT Impedance and Delay
______________________________________________________________________________
                                                 Movement 2     Movement 5
______________________________________________________________________________
p(oj)                                               1.00           0.95
v(il), Volume for stream 2 or 5                     577            438
v(i2), Volume for stream 3 or 6                     65             2
s(il), Saturation flow rate for stream 2 or 5       1700           1700
s(i2), Saturation flow rate for stream 3 or 6       1700           1700
P*(oj)                                              1.00           0.94
d(M,LT), Delay for stream 1 or 4                    8.2            9.1
N, Number of major street through lanes             1              1
d(rank,1) Delay for stream 2 or 5                   0.0            0.6
______________________________________________________________________________



                 HCS+: Unsignalized Intersections Release 5.3

_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 

Analyst:
Agency/Co.:           GENIVAR
Date Performed:
Analysis Time Period: Heure de pointe PM
Intersection:         Route 277 / Montagne
Jurisdiction:         Saint-Anselme
Units: U. S. Metric
Analysis Year:        2005
Project ID:  Q103385
East/West Street:     Rang de la Montagne
North/South Street:   Route 277
Intersection Orientation: NS                 Study period (hrs):  1.00

______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound
               Movement     1      2      3     |  4      5      6
                            L      T      R     |  L      T      R
______________________________________________________________________________
Volume                      3      491    56       37     373    2
Peak-Hour Factor, PHF       0.85   0.85   0.85     0.85   0.85   0.85
Hourly Flow Rate, HFR       3      577    65       43     438    2
Percent Heavy Vehicles      0      --     --       5      --     --
Median Type/Storage         Undivided             /
RT Channelized?
Lanes                          0   1    0             0   1    0
Configuration                   LTR                    LTR
Upstream Signal?                   No                     No
______________________________________________________________________________
Minor Street:  Approach        Westbound              Eastbound
               Movement     7      8      9     |  10     11     12
                            L      T      R     |  L      T      R
______________________________________________________________________________
Volume                      41     0      19       1      3      2
Peak Hour Factor, PHF       0.85   0.85   0.85     0.85   0.85   0.85
Hourly Flow Rate, HFR       48     0      22       1      3      2
Percent Heavy Vehicles      12     0      5        0      0      50
Percent Grade (%)                  0                      0
Flared Approach:  Exists?/Storage         Yes    /1             Yes    /1
Lanes                          0   1    0             0   1    0
Configuration                      LTR                    LTR
______________________________________________________________________________

__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound
Movement            1      4   |  7      8      9    |  10     11     12
Lane Config         LTR    LTR |         LTR         |         LTR
______________________________________________________________________________
v (vph)             3      43            70                    6
C(m) (vph)          1131   928           216                   262
v/c                 0.00   0.05          0.32                  0.02
95% queue length    0.01   0.15          1.41                  0.07
Control Delay       8.2    9.1           29.6                  21.3
LOS                  A      A             D                     C
Approach Delay                           29.6                  21.3
Approach LOS                              D                     C
______________________________________________________________________________





ANNEXE 5 

Documents de référence sur la sécurité routière 








































































































































