What the heck is it?
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SORTED BY TOTAL YVOTES Votes (22 VDIE:S 34

Median Design and Barrier Issues in Urban and Rural --
Environments (1.1)/Median: Types and Design (Crossover 13
Crashes) (2.1)

Performance-based Geometric Design Analysis (1.3) “
Multimodal Highway Design for “Complete Streets” (1.2)/

Determine the primary and secondary users for various functional --
classes. (2.3)

Investigation of Alternative Geometric Highway Design Processes —-
TRB research needs workshop - 2004

Design Decision Support

Horizontal Curve Design Philosophy (Should it be for driver

Total
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TRB: Geometric Design Strategic Research - 2007






WETRIC

Calculated Rounded i Design
d  Madmum Madmum  Total Radus  Radus | Speed Madmum Maxmum
&%) o (elDd:n  (m) [m) 2 T

Minimum width of traveled way (m)? Minimum w
Design for specified design volume (veh/day)f Design for specified
speed under 400to 1500to  over speed under 4
(km/h) 400 1500 2000 2000 { (mph) 400 1
60 6.6 6.6 i 7.2 40
70 6.6 6.6 i 7.2 45
80 6.6 6.6 . 7.2 50
90 6.6 6.6 . 7.2 55
100 72 7.2 Metric 7 9 :
110 7.2 7.2 Brake Braking _Stoppin| = 10 oo 05 1= 4 T ’ : ping sight distance
120 7.2 7.2 E:};;E; :I-;;t:;tllﬂg l:clull:tﬁer::gle Caleulz : 5 > 10, 7 2 Iul_ated Design

130 7.2 7.2 kmih) (m) m m)| & B __ B ; P o
Al Width of usab 139

209
speeds 1.2 1.8 jgg

348
41.7

[ NG T N N

[ NS RS ST N

r

a

On roadways to be recor
where alignment and saf 487

F56
Usable shoulders on arte 626

section is needed to redu 1 9.5

76.5

0.6 m[2 . o

904







Nominal Performance

x Substantive

Performance




US Customary

Minimum width of traveled way (m)? Minimum width of traveled way (ft)®
Design for specified design volume (veh/day)fl Design for specified design volume (veh/day)
speed under 400to 1500to  over speed under 400to 1500to over
(km/h) 400 1500 2000 2000 § (mph) 400 1500 2000 2000

. ]
[0
D

.
S NS T AN I AN
e

MR MN
[§8)
BN

M
-

-
=

=~

2
2
2
2
24 24
2
2
2

[N S
i

=
=~

Width of usable shoulder :j:m)b All Width of usable shoulder (I‘t:}b
1.8 1.8 speeds 4 6 6 8

On roadways to be reconstructed, an existing 6.6-m [22-ft] traveled way may be retained
where alignment and safety records are satisfactory.

Usable shoulders on arterials should be paved; however, where volumes are low or a narrow

section is needed to reduce construction impacts, the paved shoulder may be reduced to
0.6 m [2 ft].




NCHRP Project 15-47 “An Improved
Geometric Design Process”

» Some AASHTO criteria are based on
outdated and/or overly simplistic models

acking scientific basis

» Dimensional design criteria should be

nased only on measurable performance

effects
















This factor applies to single-vehicle run-off-road,
muitiple-vehicle same direction sideswipe accidents,
and multiple-vehicle opposile-direction accidents
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Ramp terminal spacing



It doesn’t account for...

« Respective ramp volumes

« Mainline traffic density

« Speeds

 Geometry

« Signing considerations

e Cost or feasibility of
attaining the standard

 Design context



“...balance system efficiency
and safety with the need to
provide access...

“The selection criteria
include geometric design
needs, operational
performance, signing needs,
and safety performance.”






Parking lane width












Based on two premises:

1. The ability to see the road ahead is critical
to safety

2. The critical event is an emergency stop,
which is comprised of perception/reaction
time and stopping distance



SSD = perception/reaction distance + braking distance

SSD = 1.47Vt + 1.075V?/a

V = design speed in mph
t = perception/reaction time (2.5 sec)
a = deceleration rate (11.2 ft/sec?)
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“This report presents an
approach for
understanding the desired
outcomes of a project,
selecting performance
measures that align with
those outcomes,
evaluating the impact of
alternative geometric
design decisions on those
performance measures,
and arriving at solutions
that achieve the overall
desired project outcomes.”



...ah OUTCOME based
rather than
OUTPUT based
methodology
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NCHRP Project 15-47 “An Improved
Geometric Design Process”

» AASHTO criteria should reflect known
interactive effects

» AASHTO policy should replace dimensional
guidance with direct performance

» Concept of “conservatism” needs to be
reconsidered









Context Sensitive Solutions

“You can always count on Americans to do
the right thing - after they’ve tried
everything else.”

Winston Churchill



Context Sensitive Solutions

Tailoring solutions to the unique needs of
each project context

/ Criteria
\

Tools

Flexible ranges



» Basically..... it depends

» Design standards provide a basis for
consistent design of roads and highways

» A starting point in design, but not an
absolute
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“Strictly interpreted, the meaning
would indicate that the standard
design was the best design.”
“Standards are merely
recommended designs whic
are to be adhered to unless
conditions indicate that a
variation in the design would
meet them better.”

“The temptation is to neglect the
detailed study of local
conditions..
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For the 1135 U553/ Virginia Bridge: 2017-2026, 10 years of Total Predicted Crashes , Both Directions

|For 1135 for 10 years
Alt No. Deseription Tml_‘l‘glpil:al ey PDO Total c.u?.tuf Cost of | Benefit over | Benefit over Cost Per additional sguare | Total Additional ft/Cost
Section |ft) Injuny PO 10 years 30 Years Square Foot Footage (S0 FT)
1 [4-12-12"-8" (BASE) 36 45 B.7 131 |5 158200 5 7,400 MA NA MA WA
I 38 4.0 B7 127 |5 158200 |5 7400 (5 6BOZ6 |5 204078 (% 10000 4,540
3 [¢-17-19v12 40 17 B7 123 |5 1582005 7400 |5 135BARE|S 377544 | s 10000 9,080
3 [F-12-12-10" 40 39 B4 & 158,200 | 5 7,400 | & 90,343 | 5 271,009 [ & 100.00 9,080
5 [§-12-12-12" 42 35 B.4 158,200 | 5 7400 |5 14B165 |5 444495 |5 10000 13,620
I 36 4z 5 158200 | 3 7400 (5 421405 126445 (5 10000 MA
13 [4-11%-11-8 34 46 B7 133 |5 1582005 7400 (5  [(27,20)| 5 (3ne31)] 5 10000 {4,540)] 5 [454000.00] 5 5.56
14 [4-1111-0" 36 az B.7 128 |5 158200 5 74005 40816 | 5 122,447 [ 5 100.00 - No Cost/Only Benafit
11a [2-12"-12'-8 34 4.6 £ 158,200 | 5 7400 (5  (29270)| &5 (87.E35)| & 100.00 4,540]( & (45400000} & 5.17
Ta  [F-11-11-4" 28 158,200 | 5 7,400 5 10000 [18,160)| & (1,B15,000000)| & 238
g3 [4-11-11-a" 30 5 158200 | 3 7400 (5 (200577) 5 (s02,0500| 5 10000 (13,620)( & (1,362 000000) 5 225
o3 (411116 3z 5.1 B7 138 |5 158200 | 5 7400 |5 [10B842)| 5 [326523) & 10000 i9,080]| 5 [sogoo0000) 5 278
Bast for Category
#nd Best
_Larst Place for Category
only Benefit, No Costs (Total Benefit Amount)
* AssuUmpLions:
Modeled as a rural freeway segment with barriers on both sides
2% Traffic Growth for 10 Years

The intersactions/interchanges ars not influencing the saction.

There is no adjustmient to the model for adverse weather or extreme curcumstances, but are included within the crash frequency numbers.
No Congastion was added into the modal.

The model is not calibrated for Minnesota Traffic Conditions. Prior calibrations have resulted in reducing the number of predicted crashes.
Rumble Strips added 510,000 to the "Cost" side




Questions?

Jim Rosenow
(651) 366-4673
james.rosenow@state.mn.us

Derek Leuer
(651) 234-7372
derek.leuer@state.mn.us
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