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HC52000: Two-Lane Highways Release 4.1d

Turner Collie & Braden Inc.
"urner Collie & Braden Inc.

Phone:
E-Mail:

Analyst

"Agency/Co.

Date Performed
Analysis Time Period

Two-Way Two-Lane Highway Segment Analysis

Fax:

Mark T. Ingram, P.E.
Turner Collie & Braden
7/8/2005 '
Proposed Condition

Highway Wirtz Dam Road
From/To FM 2147 to FM 1431
Jurisdiction Austin District
Analysis Year 2005
Description

Input Data
Highway class Class 1 :
Shoulder width 6.0 ft Peak-hour factor, PHF
Lane width 12.90 ft % Trucks and buses
Segment length 0.0 mi % Recreational wvehicles.
Terrain type Rolling % No-passing zones
irade: Length mi Access points/mi

Up/down %

Two-way hourly volume, V 360 veh/h

Directional split

60 / 40 %

Average Travel Spéed

'wompo

~. o¢ 9 o

Grade adjustment factor, £G 0.71

PCE for trucks, ET 2.5

PCE for RVs, ER 1.1
Heavy-vehicle adjustment factor, 0.942
Two-way f£low rate, {(note-1) vp 585 pc/h
Highest directional split proportion {(note-2) 351 pce/h
Free-Flow Speed from Field Measurement: -

Field measured speed, SFM - mi/h
Obgerved volume, Vf - veh/h
Estimated Free-Flow Speed: '

Base free-flow speed, BFFS 60.0 mi/h
Adj. for lane and shoulder width, fLS 0.0 mi/h
Adj. for access points, fA 0.8 mi/h
Free-flow speed, FFS 59.3 mi/h
Adjustment for no-passing zones, fnp 0.0 mi/h

Average travel speed, ATS 54.7 mi/h



Percent Time-Spent-Following

Grade adjustment factor, £G 0.77

PCE for trucks, ET 1.8

PCE for RVs, ER 1.9
Heavy-vehicle adjustment factor, fHV 0.969
Two-way f£low rate, (note-1) vp 524 pec/h
Highest directional split propertion (note-2) 314

Base percent time-spent-following, BPTSF 36.9 %
Adj.for directional distribution and no-passing zones, f£d/np 0.2

Percent time-spent-following, PTSF 37.1 %

Level of Service and Other Performance Measures

Level of service, LOS B

Volume to capacity ratio, v/c 0.18

Peak 15-min vehicle-miles of travel, VMT15 0 veh-mi
Peak-hour vehicle-miles of travel, VMT&O 0 veh-mi
Peak 15-min teotal travel time, TT15 0.0 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. '



HCS2000: Two-Lane Highways Release 4.1d

Turner Collie & Braden Inc.
urner Collie & Braden Inc.

Phone: Fax:
E-Mail:

Two-Way Two-Lane Highway Segment Analysis

Analyst Mark T. Ingram, P.E.
Agency/Co. . Turner Collie & Braden
Date Performed 7/8/2005
Analysis Time Period Proposed Condition
Highway Wirtz Dam Road
From/To FM 2147 to FM 1431
Jurisdiction Austin District
Analysis Year 2010
Description
Input Data
Highway class Class 1
Shoulder width 6.0 ft Peak-hour factor, PHF
Lane width 12.0 ft % Trucks and buses
Segment length 0.0 mi % Recreational vehicles
Terrain type : Rolling % No-passing zones
rade: Length : mi Access points/mi
Up/down ' % ‘
Two-way hourly volume, V 430 veh/h
Directional split 60 / 40 %

Average Travel Speed

Grade adjustment factor, £G 0.93

PCE for trucks, ET 1.9

PCE for RVs, ER 1.1
Heavy-vehicle adjustment factor, 0.963

Two-way flow rate, (note-1l} vp 522 pc/h
Highest directional split proportion (note-2) 313 pc/h
Free-Flow Speed from Field Measurement:

Field measured speed, SFM - mi/h
Observed wvolume, V£ - veh/h

Estimated ¥Free-Flow Speed:

Base free-flow speed, BFFS 60.0 mi/h
Adj. for lane and shoulder width, fLS 0.0 mi/h
Adj. for access points, fA 0.8 mi/h
Free-flow speed, FFS 59.3 mi/h
‘djustment for no-passing zones, fnp 0.0 mi/h

Average travel speed, ATS §5.2 mi/h



Percent Time-Spent-Following

Grade adjustment factor, £G 0.94

PCE for trucks, ET 1.5

PCE for RVs, ER 1.0
Beavy-vehicle adjustment factor, fHV 0.980
Two-way Elow rate, (note-1) vp 507 pc/h
Highest directional split proportion (note-2) 304

Base percent time-spent-following, BPTSF 36.0 %
Adj.for directional distribution and no-passing zones, fd/np 0.2

Percent time-spent-following, PTSF 36.2 %

Level of Service and Other Performance Measures

Level of service, LOS B

Volume to capacity ratio, v/c 0.16

Peak 15-min vehicle-miles of travel, VMTI1S 0 veh-mi

Peak-hour vehicle-miles of travel, VMT&0 0 veh-mi
0.0 veh-h

Peak 15-min total travel time, TT15

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.



HCS200C: Two-Lane Highways Release 4.1d

Turner Collie & Braden Inc.
'urner Collie & Braden Inc.

Phone: Fax:
E~-Mail:

Two-Way Two-Lane Highway Segment Analysis

Analyst Mark T. Ingram, P.E.
Agency/Co. ' ] Turner Collie & Braden
Date Performed 7/8/2005
Analysis Time Period Proposed Condition
Highway Wirtz Dam Road
From/To FM 2147 to FM 1431
Jurisdiction Austin District
Analysis Year . 2020
Description
Input Data
Highway class Class 1 :
Shoulder width 6.0 ft Peak-hour factor, PHF 0.92
Lane width - 12.0 ft % Trucks and buses 4 %
Segment length 0.0 mi % Recreational wvehicles 2 %
Terrain type Rolling % No-passing zones 0 %
srade: Length mi Access points/mi 3 /mi
Up/down %
Two-way hourly volume, V 570 veh/h
Directional split 60 / 40 %

Average Travel Speed

Grade adjustment factor, f£G 0.93

PCE for trucks, ET 1.9

PCE for RVs, ER 1.1
Heavy-vehicle adjustment factor, 0.963

Two-way flow rate, {(note-1) wvp 692 pc/h
Highest directional split proportion (note-2) 415 pc/h
Free-Flow Speed from Field Measurement:

Field measured speed, SFM - mi/h
Observed volume, VEf - veh/h

Estimated Free-Flow Speed:

Base free-flow speed, BFFS 60.0 mi/h
Adj. for lane and shoulder width, fLS 0.0 mi/h
Adj. for access points, fA 0.8 mi/h
Free-flow speed, FFS 59.3 mi/h
Adjustment for no-passing zones, fnp 0.0 mi/h

Average travel speed, ATS 53.9 mi/h



Percent Time-Spent-Following

Grade adjustment factor, £G 0.94

PCE for trucks, ET 1.5

PCE for RVs, ER 1.0
Heavy-vehicle adjustment factor, fHV 0.980
Two-way flow rate, (note-1} vp 672 pc/h
Highest directional split proportion (note-2) 403

Base percent time-spent-following, BPTSF 44 .6 %
Adj.for directional distribution and no-passing zones, fd/np 0.0

Percent time-spent-following, PTSF _ 44.6 %

Level of Service and Cther Performance Measures

Level of service, LOS B

Volume to capacity ratio, v/c 0.22

Peak 15-min vehicle-miles of travel, VMTLS 0 veh-mi

Peak-hour vehicle-miles of travel, VMTé&0 0 veh-mi
0.0 veh-h

Peak 15-min total travel time, TTLS

Notes:

1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.

2. If highest directional split wvp >= 1700 pc/h, terminate
analysis-the LOS is F.



HCS2000:

Turner Collie & Braden Inc.
Turner Collie & Braden Inc.

Two-Lane Highways Release 4.14d

Phone: Fax:
E-Mail:
Two-Way Two-Lane Highway Segment Analysis
Analyst Mark T. Ingram, P.E.
Agency/Co. Turner Collie & Braden
Date Performed 7/8/2008

Analysis Time Period

Input Data

Proposed Condition

Peak-hour factor,
% Trucks and buses

PHF

% Recreational vehicles

% No-passing zones
Access points/mi

veh/h
%

Highway Wirtz Dam Road

From/To FM 2147 to FM 1431

Jurisdiction Austin District

Analysis Year 2025

Description

Highway class Class 1

Shoulder width 6.0 ft

Lane width 12.0 ft

Segment length 0.0 mi

Terrain type Rolling

3rade: Length mi
Up/down %

Two-way hourly volume, V 660

Directional split 60 / 40

Grade adjustment factor, IG

PCE for trucks, ET

PCE for RVs, ER

Heavy-vehicle adjustment factor,
Two-way flow rate, (note-1) wvp

Highest directional split proportion (note-2)

Average Travel Speed

Free-Flow Speed from Field Measurement:

Field measured speed, SFM
Observed volume, V£

Estimated Free-Flow Speed:
Bage free-flow speed, BFFS
adj.
Adj. for access points, fA
Free-flow speed, FFS

Adjustment for no-passing =zones,
Average travel speed, ATS

for lane and shoulder width,

60.
fLs 0.0
c.8

fnp 0.0

pc/h
pc/h

mi/h
veh/h

mi/h

. mi/h

mi/h
mi/h

mi/h
mi/h



Percent Time-Spent-Follcwing

Grade adjustment factcr, IG 0.94

PCE for trucks, ET 1.5

PCE for RVs, ER 1.0
Heavy-vehicle adjustment factor, £HV 0.980
Two-way flow rate, (note-1) vp 778 pc/h
Highest directional split proportion {note-2) 457

Base percent time-spent-following, BPTSF 49.5 %
Adj.for directional distribution and no-passing zones, fd/np 0.0

Percent time-spent-following, PTSF 49.5 %

Level of Service and Other Performance Measures

Level of service, LOS B

Volume to capacity ratio, v/c 0.25

Peak 15-~min vehicle-miles of travel, VMTI1S 0 veh-mi

Peak-hour vehicle-miles of travel, VMT&0 0 veh-mi
0.0 veh-h

Peak 15-min total travel time, TT15

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.



HCS2000: Two-Lane Highways Release 4.1d

Turner Collie & Braden Inc.
Turner Collie & Braden Inc.

Phone: Fax:
E-Mail:

Two-Way Two-Lane Highway Segment Analysis

Analyst Mark T. Ingram, P.E.
Agency/Co. Turner Ccllie & Braden
Date Performed 7/8/2005
Analysis Time Period Proposed Condition
Highway Wirtz Dam Road
From/To FM 2147 to FM 1431
Jurisdiction Austin District
Analysis Year 2030
Description
Input Data
Highway class Class 1
Shoulder width 6.0 ft Peak-hour factor, PHF
Lane width , 12.0 ft .% Trucks and buses
Segment length 0.0 mi % Recreational vehicles
Terraln type Rolling % No-passing zones
irade: Length mi Access points/mi
Up/down % '
Two-way hourly volume, V 770 veh/h
Directicnal split 60 / 40 %

Average Travel Speed

Grade adjustment factor, £G 0.93

PCE for trucks, ET 1.8

PCE for RVs, ER ‘ 1.1
Heavy-vehicle adjustment factor, 0.963

Two-way flow rate, {note-1) vp 934 pc/h
Highest directional split proportion (note-2) 560 pc/h
Free-Flow Speed from Field Measurement:

Field measured speed, SFM - mi/h
Observed volume, Vf - veh/h

Estimated Free-Flow Speed:

Base free-flow speed, BFFS 60.0 mi/h
Adj. for lane and shoulder width, fLS 0.0 mi/h
0.8

Adj. for access points, faA mi/h
Free-flow speed, FFS 59.3 mi/h
Adjustment for no-passing zones, fnp 0.0 mi/h

average travel speed, ATS 52.0 mi/h






Percent Time-Spent-Following

Grade adjustment factor, fG 0.94

PCE for trucks, ET 1.5

2CE for RVs, ER 1.0
Heavy-vehicle adjustment factor, fHV 0.980
Two-way flow rate, {note-1) vp 908 pc/h
Highest directional split proportion (note-2) 545

Base percent time-spent-following, BPTSF 55.0 %
Adj.for directional distribution and no-passing zones, fd/np 0.0

Percent time-spent-following, PTSF 55.0 %

Level of Service and Other Performance Measures

Level of service, LOS C

Volume to capacity ratio, v/c 0.29

Peak 15-min vehicle-miles of travel, VMT15 0 veh-mi

Peak-hour vehicle-miles of travel, VMT&0 0 veh-mi
0.0 veh-h

Peak 15-min total travel time, TT15

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.






3: FM 1431 & US 281 FM 1431 and US 281 - AM - 2004
HCM Signalized Intersection Capacity Analysis

Laj:le Conﬁguratxons

090

100

1770

atd. Flow (prot)

3181 i
"

Satd, Flow (perm 1183 3181 1359 3061 69'3 355 ' 1770 3539 15

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

RTOR Reduction (vph) 017 0 24 0 0 1 0 -0

Permitted Phases 4 | 2

Effective Green, g (5) 620 450 7380 250 420 290 170 330 330

Clearance Time (s

v/sRatioProt  ¢0,13 _ 0.01 0.00 001 000 0.13

v/c Ratio

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 .00 1.00 1.0
, : .

¢ Critical Lane Group

Turner Collie & Braden Inc. Intersection LOS Analysis
T:A\Wirtz Dam Road\Traffic Engineering Analysis\FM 1431 AM\FM 1431_04_AM.sy7 Papge 1



3: FM 1431 & US 281 FM 1431 and US 281 - AM - 2005
HCM Signalized Intersection Capacity Analysis
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Tumner Collie & Braden Inc. Intersection LOS Analysis
T:\Wirtz Dam Road\Traffic Engineering Analysis\FM 1431 AM\FM 1431_05_AM.sy7 Page |



3: FM 1431 & US 281 FM 1431 and US 281 - AM - 2010
HCM Signalized Intersection Capacity Analysis
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Turner Collie & Braden Inc, Intersection LOS Analysis
T:\Wirtz Dam Road\Traffic Engineering Analysis\FM 1431 AM\FM 1431_10_AM.sy7 Page 1



3: FM 1431 & US 281 FM 1431 and US 281 - AM - 2013
HCM Signalized Intersection Capacity Analysis
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Turner Collie & Braden Inc. Intersection LOS Analysis
T:AWirtz Dam Road\Traffic Engineering Analysis\FM 1431 AM\FM 1431_15_AM.sy7 Page 1



3: FM 1431 & US 281 FM 1431 and US 281 - AM - 2020
HCM Signalized Intersection Capacity Analysis

LaneGrpCap(vph)' 844 1459 266 409 - 167 972 148 1150 5i4

Tumer Collie & Braden Inc. Intersection LOS Analysis
T:\Wirtz Dam Road'Traffic Engineering Analysis\FM 1431 AM\FM 1431 20 _AM.sy7 Page 1



3: FM 1431 & US 281 FM 1431 and US 281 - AM - 2030
HCM Signalized Intersection Capacity Analysis
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Turner Collie & Braden Inc. Intersection LOS Analysis
T:\Wirtz Dam Road\Traffic Engineering Analysis\tM 1431 AM\FM 1431 _25 _AM.sy7 Page 1



3: FM 1431 & US 281 FM 1431 and US 281 - AM - 2030 - Proposed
HCM Signalized Intersection Capacity Analysis
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Turner Collie & Braden Inc. Intersection LOS Analysis
TAWirtz Dam Road\Traffic Engineering Analysis\FM 1431 AM\FM 1431 _30_AM.sy7 Page 1



3: FM 1431 & US 281 FM 1431 and US 281 - AM - 2004 - Proposed
HCM Signalized Intersection Capacity Analysis
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Turner Collie & Braden Inc. Intersection LOS Analysis
T:AWirtz Dam Road\Traffic Engineering Analysis\FM 1431 AM\Proposed Condition\P_FM 1431_04_AM.sy7 Page |



3: FM 1431 & US 281 FM 1431 and US 281 - AM - 2005 - Proposed
HCM Signalized Intersection Capacity Analysis
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Tumer Collie & Braden Inc. "~ Intersection LOS Analysis
T:\Wirtz Dam Road\Traffic Engineering Analysis\FM 1431 AM\Proposed Condition\P_FM 1431_05_AM.sy7 Page 1



3: FM 1431 & US 281 FM 1431 and US 281 - AM - 2010 - Proposed
HCM Signalized Intersection Capacity Analysis
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Turner Collie & Braden Inc. Intersection LOS Analysis
T:\Wirtz Dam Road\Traffic Engineering Analysis\FM 1431 AM\Proposed Condition\P_FM 1431_10_AM.sy7 Page 1



3: FM 1431 & US 281 FM 1431 and US 281 - AM - 2015 - Proposed
HCM Signalized Intersection Capacity Analysis
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Tutner Collie & Braden Inc. ' Intersection LOS Analysis
T:\Wirtz Dam Road\Traffic Engineering Analysis\FM 1431 AM\Proposed Condition\P_FM 1431_15_AM.sy7 Page 1



3: FM 1431 & US 281 FM 1431 and US 281 - AM - 2020 - Proposed
HCM Signalized Intersection Capacity Analysis
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Tumer Collie & Braden Inc. Intersection LOS Analysis
TAWirtz Dam Road\Traffic Engineering Analysis\FM 1431 AM\Proposed Condition\P_FM 1431_20_AM.sy7 Page 1



3: FM 1431 & US 281 FM 1431 and US 281 - AM - 2025 - Proposed
HCM Signalized Intersection Capacity Analysis
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Turner Collie & Braden Inc. Intersection LOS Analysis
T:AWirtz Dam Road\Traffic Engineering Analysis\FM 1431 AM\Proposed Condition\P_FM 1431_25_AM.sy7 Page 1



3: FM 1431 & US 281 FM 1431 and US 281 - AM - 2030 - Proposed
HCM Signalized Intersection Capacity Analysis
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Turner Collie & Braden Inc. Intersection LOS Analysis
T:\Wirtz Dam Road\Traffic Engineering Analysis\FM 1431 AM\Proposed Condition\P_FM 1431_30_AM.sy7 Page 1



3: FM 1431 & US 281 FM 1431 and US 281 - Noon - 2004
HCM Signalized Intersection Capacity Analysis
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Turner Collie & Braden Inc. Intersection LOS Analysis
T:\Wirtz Dam Road\Traffic Engineering Analysis\FM 1431 Noon\FM 1431_04_Noon.sy7 Page 1



3: FM 1431 & US 281 FM 1431 and US 281 - Noon - 2005
HCM Signalized Intersection Capacity Analysis
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Turner Collie & Braden Inc. Intersection LOS Analysis
TAWirtz Dam Road\Traffic Engineering Analysis\FM 1431 Noon\FM 1431_05_Noon.sy7 Page 1



3: FM 1431 & US 281 FM 1431 and US 281 - Noon - 2010
HCM Signalized Intersection Capacity Analysis

e v et NNt N

100_ 0385

Turner Collie & Braden Tnc. Intersection LOS Analysis
T:\Wirtz Dam Road\Traffic Engineering Analysis\FM 1431 Noon\FM 1431_10_Noon.sy7 Page 1



3: FM 1431 & US 281 FM 1431 and US 281 - Noon - 2015
HCM Signalized Intersection Capacity Analysis
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Turner Collie & Braden Inc. Intersection LOS Analysis
T:AWirtz Dam Road\Traffic Engineering Analysis\FM 1431 Noon\FM 1431_15_Noon.sy7 Page 1



3: FM 1431 & US 281 FM 1431 and US 281 - Noon - 2020
HCM Signalized Intersection Capacity Analysis
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Turner Collie & Braden Inc. Intersection LOS Analysis
T:AWirtz Dam Road\Traffic Engineering Analysis\FM 1431 Noon\FM 1431_20_Noon.sy7 Page 1



3: FM 1431 & US 281 FM 1431 and US 281 - Noon - 2025
HCM Signalized Intersection Capacity Analysis
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Turner Collie & Braden Inc. Intersection LOS Analysis
T:\Wirtz Dam Road\Traffic Engineering Analys1s\FM 1431 Noon'FM 1431_25_Noon.sy? Page 1



3: FM 1431 & US 281 FM 1431 and US 281 - Noon - 2030
HCM Signalized Intersection Capacity Analysis
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Turner Collie & Braden Inc. Intersection LOS Analysis
T:\Wirtz Dam Road\Traffic Engineering Analysis\FM 1431 Noon\FM 1431_30_Noon.sy7 Page 1



3: FM 1431 & US 281 FM 1431 and US 281 - Noon - 2004 - Proposed
HCM Signalized Intersection Capacity Analysis
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Turner Collie & Braden Inc. Intersection LOS Analysis
TAWirtz Dam Road\Traffic Engineering Analysis\FM 1431 Noon\Proposed Condition\P_FM 1431_04_Noon.sy7 Page 1



3: FM 1431 & US 281 FM 1431 and US 281 - Noon - 2005 - Proposed
HCM Signalized Intersection Capacity Analysis
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Turner Collie & Braden Inc. Intersection LOS Analysis
T:\Wirtz Dam Road\Traffic Engincering Analysis\FM 1431 Noon\Proposed Condition\P_FM 1431_05_Noon.sy7 Page 1



3: FM 1431 & US 281 FM 1431 and US 281 - Noon - 2010 - Proposed
HCM Signalized Intersection Capacity Analysis
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Turner Collie & Braden Inc. Intersection LOS Analysis
T:AWirtz Dam Road\Traffic Engineering Analysis\FM 1431 Noon\Proposed Conditiom\P_FM 1431_10_Noon.sy7 Page 1



3: FM 1431 & US 281 FM 1431 and US 281 - Noon - 2015 - Proposed
HCM Signalized Intersection Capacity Analysis
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Turner Collie & Braden Inc. Intersection LOS Analysis
T:\Wirtz Dam Road\Traffic Engineering Analysis\FM 1431 Noon\Proposed Condition\P_FM 1431_15_Noon.sy7 Page 1



3: FM 1431 & US 281 FM 1431 and US 281 - Noon - 2020 - Proposed
HCM Signalized Intersection Capacity Analysis
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Turner Collie & Braden Inc. Intersection LOS Analysis
T:\Wirtz Dam Road\Traffic Engincering Analysis\FM 1431 Noon\Proposed Condition\P_FM 1431_20_Noon.sy7 Page 1



3: FM 1431 & US 281 FM 1431 and US 281 - Noos - 2025 - Proposed
HCM Signalized Intersection Capacity Analysis
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Turner Collie & Braden Inc. Intersection LOS Analysis
T:AWirtz Dam Road\Traffic Engineering Analysis\FM 1431 Noon\Proposed Condition\P_FM 1431_25_Noon.sy7 Page 1



3: FM 1431 & US 281 FM 1431 and US 281 - Noon - 2030 - Proposed
HCM Signalized Intersection Capacity Analysis
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HCM Signalized Intersection Capacity Analysis FM 1431 and US 281 - PM - 2004
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