| USH 41 Corridor .Cn'avers!or: To Interstate Highway | -Ee»(:-e.:‘! -)(f’/é Q ;:’; NN /.E?\ AM L )Z"’r b/e«”
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Milwaukee - Green Bay, Wisconsin

- TABLE 4
ROADWAY DESIGN CRITERIA

?réiiminary Draft for FHWA Review

1128108

Freeway Mainline Systent interchanges & Ramps Service Interchanges & Ramps

Item Referenice

!Recenst. Regd to Meet [H Criteria

Reconst. Requ ta Meet IH Criteria
{l.e. Pyt Replace, Add Lanes)

Reconst Reqd to Mest 1H Criteria g g i P
{ic Pymt Replace, Add lanes) Existing, Min to Remain in Place .6. Pvmt Replace, Add Lanes) Existing, Min to Remain in Place

Existing, Min to Remain in Place

Diamond ramps: 55 mph rural; 40] Diamond ramps: 55 mph rural; 40

70 mph tural; 65 mph suburban; 80

Directional ramps;
ph (Sg/

Directional ramps: 80 mph rural;

mph urban, Loop ramps. 25 mph

ph urban. Loop ramps: 25 mph

iDESIGN SPEED -V (MPH) ‘:ﬁ?jﬂﬂ;ﬂ%fi?ﬁ: L1041, 70 miph rural; 50 mph urban iy e 40 mph u ™\ 40 mph urban, Loop ramps: 30 Im
] ’ i ) mph {See Notes 1 & 2) (See Note 1) (See Note 1)
[DESIGN VEHICLE WisDOT policy VB-B5 e N Wass WE-65 W65 WE-65
EXISTING POSTED SPEED _ FDM 11-10-1 §5 mph rural; 50 mph urban |0 7P ’“’"af;f:?‘ gl = Varies Varles Varies
DESIGN HOURLY VOL 5.3 62
2y UME FACTOR (K) {See Note ;g;‘i'aj; GOHS, pp. 5562, K30 (Rural); K200 (Urban) K30 (Rural); K200 {Uiban) Weekday am. & p.an. peak hours | Weekday am. & pm. peak howrs | Weekday am. & pm. peak hours | Weekday a.m. & pm peak hours
Same as Mainline

LEVEL OF SERVICE {see Nota 4)

AASHTO iH Policy; FDM 11-5-3;
Appendix B

FLOS C min (at time of conversion)--
Rural, LOS D miaimum--Urban

LOS C min for 20 Yrs--Rural; LOS
D rain for 20 Yrs--Urhan

Same &s Mainline

Same as Mainline

Same as Mainine

Sae FDM, 2001 GDHS values

MIN. STOPPING SIGHT DISTANCE--based on

FDM 11-10-5, Flgures 1, 3 & 4,

730 feel pual, 425 feat urban

730 fest rural; 545 fest suburban;
570 feel urhan

Ses FDM, 2001 GDHS values

See FDM, 2001 GDHS values

Sze FDM, 2001 GDHS values
## — Directional ramps. 865

Divectional ramps: 863 fest rural;

design speeds noted above {see Note B)

Appendix A
Appandix A (Prop Rev FIDM 11-10-5,

1104 feet rural; 1050 fest

## — Directional ramps: 890

Dlrectional ramps: 990 feet rural;
8OO feet urban. Loop ramps: 450

feet rural, 600 feet urban, Loop

600 feet urban. Loop ramps: 3756

ERtIN. DECISION SIGHT STA 5 i #it — 1105 teet rural, 1050 feet 5
o RIRTANCE (et S suburban; 990 feet urban suburban; 980 feet urban teet m’ar:gﬁi_’e:‘sgtﬁ" Loop B e i
HORIZONTAL ALIGNMENT ; e :
MIN. RADI OF CURVE.-based ign spesds 3 -10-5 Figure & “A0- fant :
G sed on design speeds  (FDM 11-10-8 Figure §; FDM 11.30-1 2050 feet rural: 835 feel uban 2&5[}..ee.‘ rural; 1680 feet Ses FOM Seo FOM See FOM SR
suburian; 1340 feet wihan

1.75:1 desirable max; Z2:1 abschile

noted above {see Note 6)
COMPOUND CURVATURE - Ratio of Radil for
Hnoreasing Curvalure (flatler radius to sharpsr radius)-

GDHS, pp. 201-202

1.5:1 deskable max for open
highways; 1.75:1 absolute max

1.5:1 max for open highways

#i#-1.5:1 dssirable max for open

highways; 1.75:1 absolule max

1.5:1 desirable max for opan
highways; 1.76:1 absoluls max

##-1.75:1 desirable max; 2.1
absolute max

8% Superslevation table

max

5% Superelevalion table

l-see Note 7
MAX, SUPERELEVATION RATE {see Note ) FDM 11-10-5 Figure 9 5% Supsarelevation lable 8% Superslevalion fabls 8% Supsralevation table 8% Superelevation fable
SUPERELEVATION TRANSITION (see Note 9) FOM 11-10-5 Figure 9 it - See FDM Seas FDM ## -~ See FDM Ses FDM ## -~ See FDM Ges FDM
VERTICAL ALIGNMENT : ; :
MAX, GRADE FDM 11-10-5, Figure 2 3% 3% # — 5% 5% # - 5% . SR
) ## - 0.50% desirable; 0.30% . " ## — 0,50% desirable; 0.30% y \ it — 0.50% desirable; 0.30% § o
MR, C A0~ | SIEABIE | : n ’ b d : 500 o 0.30%
ONTINUOUS GRADE (see Note 10) FOM 11-10-3, p.22 minimum 0.50% clesirable; 0.30% minimum i 0.650% desirable; 0.30% minimum minimum 0.50% dasirable; 0.30% minimum
MIN. K VALUE FOR CREST VERTICAL CURVES-- ; . - Directional ramps: 151 rural; 44 s Diamoend ramps: 114 rural; 44 - 1o
based on design speads above [see Note 11) Appendie A% IDHS, podr2 AY ngal SEurbay SeRERin urban; Loop ramps: 19 Soe Extilb A urban; Loop ramps: 12 See Exhiit A
MIN. K VALUE FOR SAG VERTICAL CURVES-- FOM 11-10-5, Figure 4 & GDHS, p Directional ramps: 138 rural, 64 Diamond ramps: 118 rurat; 64 W
i : : iR ;65 See Exhibi : st See e : = xhibi
E;based on design speads sbove (see Notes 11 & 12) {277 SRR a6 BbitA urban; Loop ramps: 37 fee BbA urban; Loop ramps: 25 SeeExhiata
MINIMUM VERTICAL CLEARANCE (Desirable / Minimum) / ' -
* CLEAR OVER FREEWAY, EXPRESSWAY OR  [FDM 11-35-1, Fig. . ; " Vo o ;40
S TH ARTERIAL & HiR. AR 180" 16977 164" 16-0" 160" 1 164" 16-0 1697 164
*CLEAR OVER ARTERIAL CTH OR LOCAL RD W/{FDM 11-35-1, Fig. 8 &9 i S-S gt o Lah § 4atan L an Lo p A
Interchange {see Note 13) . 1643 16297/ 163 e 169"/ 163 153 168"/ 163
* CLEAR OVER ARTERIAL CTH OR LOCAL R [FDM 11-35-1, Fig. 8 & 9 I B — . S i SR ALEY
withoul Interchangs {see Note 14) Y 18 148 L ki i s A
* CLEAR OVER RAILROAD {seg Note 15) FDM 11-35-1, Fig. 8 & © 23-0" 23.0¢ 230 230" 23-0" 239"
* CLEAR UNDER PEDESTRIAN BRIDGE-- FOM 11.3541, Fig. B& G, AASHTIO M
ARTERIAL CTH, EXPRESSWAYS & FREEWAYS Policy, p. & 17-u 17497 1 14t 170" 1749/ 174" 1ot 179" £ 174"
d(see Notes 16 & 17)
* CLEAR UNDER SIGN BRIDGE-FREEWAY,  [[DV 11351, Fig. 8 & % AASHTO 1M - R— — W— —_— -
EXPRESSWAY OR ARTERIAL STH (see Note 18) %P5 ; LR i i : o
ISTRUCTURAL CAPAGITY
DM 11-44-1, Brid . .
_— . o Ze; 3 ?1 ; 11&%;‘?;28?1’??22? :z::d& HS-20 / Rated Oper Cap Safely H8.20 / Rated Oper Cap Safely HS-20/ Rated Oper Cap Safely
STRUCTURAL CAPACITY Res‘si'a;‘:cF Factor Design Serv Sys for 20y / in or added to 6- HL-93 Serv Sys for 20yr { in or added {0 6- HL-83 Serv Sys for 20yr { in or added 1o 8- HL-93
Specification (LRFD), Chapter 47 yearing Prog year Imp Prog year i Prog
CROSS SECTION ELEMENTS
Q . FDM 11-18-1, Fig. 1; AASHTO IH
LANE WIDY . ! ¥ 4 §
A TH {see N@ie 19} Palicy, p. 3 12 12 i e e
“1-LANE RAMP FDM 11-30-8, p. | iE 5 15 I
* 2:-LANE RAMP FOR 11-30-5, b 1 24 24 24 a4
- - FDM 11-15-1, Fig. 1, FDM 11-44-1
TOTAL SHOULDER WID'TH (RIGHT / LEFT)-Al e ;
{ Fahizo page 3; AASHTO IH Policy, p. 3 A-dane: 10'76% &-lane: 10°/10' | 4-lane; 12° /@, gdane: 12'/12 o s s AU
sas Nofe 19
24547 i * A -3¢ 9 v
* 1.LANE RAMP (see Note 20) ;ziﬂr;:ffgé, Fig. 7, FDM 11-30-1, # o8 a arar g4 504

# = |f exisling values are less than minfmums o temain in place, then perform operational safely analysis fo delermine if deficiency showld be allowed lo remaln In place. Deficlency report decumantation required.

iof4
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USH 41 Corridor Conversion To Interstate Highway
Mitwaukee - Green Bay, Wisconsin

TABLE 1

ROADWAY DESIGN CRITERIA

Prafiminary Draft for FBWWA Review

132808

ftem

Reference

Freeway WMainline

System terchan:

ges & Ramps

Service Interchan

ges & Ramps

Existing, Min to Remain in Place

Reconst Reqd to Meet IH Criteria

{ie Pymt Replace, Add lanes)

Existing, Min to Remain in Place

Reconst. Reqd fo Meet IH Criteria

{Le. Pvint Replace, Add Lanes)

Existing, Min to Remain in Place

R

eoonst, Regd to Meet 1H Criteria
{l.e. Pymt Replace, Add Lanes)

* 3-LANF RAMP (see Note 22)

pp. 838-840

s FDM 113041, Figures 2 & 3; GDHS, 3 pat ‘A v foal Vg ar
2-LANE RAMP (see Note 21 D, 836.840 o # - 1016 10'/8 874 814
s FDM 11-30-1, Figures 2 & 3, GDHS, S
F-LANE RAMP (se‘f Note 22) pp. 838-840 s ! - #HE — 10') 10 1017 40° 84 874
PAVED SHOULDER WIDTH (RIGHT / LEFT)-see  |FDM 11-15-1, Figuras 1 & 5, - N [ E T T T T
ﬂNme 25 AASHTO IH Poficy, p. Adaner 107747 Eane: 10/ 10 {see Note 24)
p . . FOM 11-1841, Figures 5 & 7: FDM 11
% {5 = T T t 0 3 s F i
1-LANE RAMP {see Note 20} 30-1, Figures 2 & 3 #t — 814 84 543 B3
5 FOM 11-30-1, Figures 2 & 2; GDHS T
LA : ] [ ; o e ' g e
2-LANE RAMP {see Note 21} op. 838.840 o # - 1076 10'/8 53 573
FDM 11-30-1, Figures 2 & 3; GDHS,
B4 — 10110 10' 110 513 i

BRIDGE SHOULDER WIDTHS

* NORMAL BRIDGES (RIGHT / LEFT)

FOM 11-44-1, p. 4, FDM 11-35-1;
AASHTO IH Poficy, p. &, GDHS,
Exhibit 10-67, p. B39

10°/3.8

See total shoulder widths from
previous page, Also see Note 25,

See total shoulder widths from
pravious page

See total shoulder widths from
pravious pagas. Also ses Nots 28.

See total shoulder widths from
previous page

previous page. Also see Note 24,

See total shoulder widths from

* MAJOR LONG BRIDGES (RIGHT/LEFT)--See
Note 28

FIOM 11-44-1, p. 4; FDM 11-358-1;
AASHTO IH Policy, p. 5, GDHS,
Exhibit 10-87, p. 838

sgras

See total shoulder widths from
pravious pags. Also see Note 26,

R RCR

See total shoulder widths from
previous page. Also see Note 26.

3.8 /3%

previous page. Also see Note 25,

Lee tolal shoulder widths from

BRIDCE CURBS & PARAPETS on MAINLINE

FOM 11-44-1; Bridge Manual

Mo cwbs more than 9" wids,
Parapet mests NCHRP 350 TL-3
Criteria

Current Design Criteria

No curbs mose than 8" wide,
Parapet moets NCHRP 350 TL-3
Criteria

Current Design Criteria

No curbs miore than 97 wide,
Parapst meels NCHRP 350 TL-3
Critetia

Current Design Criteria

BRIDGE CURBS & PARAPETS AT SIDEROAD
OVER MAINLINE (see Note 27)

FDOM 11-44-1; Bridge Manual

No curbs more than 9° wide.
Parapet meels appropriate
NCHREF 350 TL-3 criteria based en
posied speed.

Current Design Criteria

NOHRP 350 TL-3 criteria based on

No curbs more than 8 wide.
Parapet meets appropriats

posted speed.

Current Design Criteria

NCHRP 350 TL-3 criteria based on

Mo curbs more than 8" wids.
Parapet meets appropriats

posted spaed.

Current Design Critenia

kMEDIAN WIDTH (For maindine lopations not on
structure)

FDM (Offset plus barder width); A
Policy on Design Standards--
Intersiate System, p. 4

36" min, without barrier; 26’ with
single-faced concrete barrier (both
sides)

New FDM requirements

CURBS

FOM 11-20-1, p. §; $1-44-1

4" slopad mountable at oulside
edge of shoulder

Ho curbs

4" slopad meuniable af cutside
edge of shoulder

Mo curbs

4" sioped mouniable at outside
edge of shoulder

No curbs

LATERAL CLEARANCE -- See Note 28 for

definition

*ALONG ROADWAY

FDM 11-18-1, Page 9 flable 1)
AASHTO IH Policy, p. 4; AASHTO
Roadside Design Guide

Finished shoulder width {w/
roadside barsier); finished shoulder
widih + 2" (w/o roadside barrier)

Finished shoulder width (w/
roadside barrier); finished shoulder
width + 2' {wfo roadside barrisr).

Fiptshed shoulder witdih (w/
roadside barsier); finished shoulder
width + 2' fwio rcadside barnder),

Finished shoulder width (e
roadside barrier); finished shoulder
width + 2' (wio roadside barrfer}.

Finished showlder width {w/
roadeide barrier); finished shoulder
width + 2' {w/o roadside barrier).

Finished shoulder width (w/
roadside barrier); finished shoulder
width + 2' {w/o roadside barrier).

*UNDER STRUCTURES

FDM 11-35-1, Fig. 1,2, 3, 5and 7;
AASHTO IH Policy, p. 5 AASHTO
Roadside Design Guids

For fateral distance to fixed obiect
of 2.8 or less, provide vertical wall
concrete barrier. For latersl
distance fo fixed object betweern
2.5 and 4, provide safety shape
concrete barrier. See note 29,

For iateral distance to fixad object
of 2.8 or less, provide vertical wall
conerete barder. Forlateral
distance lo fixed object between
2.5 and 4', provide salety shape
concrets barrier. See note 28,

Fer lateral distance to fixed object
uf 2.5" or less, provide veriical wall
concrete barder. For lateral
distance fo fixed object betwesn
2.5" and 4°, provide safely shape
concrele barrier. See note 28,

For lateral distance fo fixed objact
of 2.5' or less, provide verlical wall
concrals harrier, For lateral
distance to fixed object hetwaan
2.5' and 4', provide safety shaps
concrete barrier. See note 29,

For lateral distance to fixed object
of 2.5 or less, provide vertical wall
cancrete barder. For lateral
distance fo fixed object betwsen
2.5' anc 4', provide safety shape
concrete barrier, See note 28,

For lateral distance fo fixed ohject
of 2.5 or fess, provide vertical wall
concrele barrler. For lateral
distance to fixed object between
2.5 and 4', provide safety shape
congrele barder. See note 29,

[NORMAL PAVEMENT CROSS SLOPE e e 15% 2% 1.5% 2% 1.5% 2%
NGRWMAL SHOULDER CROSS SLOPE (See Note [FDM 11-15-1, p. 2 & 11447 ; .
4 2% 4% 2% % 2% %

SUPERELEVATED SHOULDER CROSS SLOPE

## - Match pavement

Maich pavement superaievation,

## - Match pavement

Match paveraent superelevation,

## -~ Match pavement

Match pavement superelevaltion,

*LOW SiDE FOM 11-15-1, pp. 2-3 : 5 i g P
- i superelevation, 4% min. 4% min. superslavation, 4% min. 4% min. superelevation, 4% min. A% min.
HIGH SinE FOM 19-15-1, pp. 23 #% - Sop Note 31 See Note 31 ## — See Note 31 See Note 31 14t - See Note 31 See Note 31
CROSS SECTION ELEMENTS- Continued ; ; 3
MAX. CROSS SLOPE BREAK - Pavement fo FDM 11-10-5, p. 21, GDHS, pp. 308
EPavemmt {See Note 32} 310 § Rt e 4% iR o = it
MAY. CROSS SLOPE BREAK - Pavement to FOM 11-10-5, p. 21, s e
e ‘ P # - 8% 8% #h - B% 8% 4 - 8% 8%
41 max, or 311 max w/ adequate

FORESLOPES WITHOUT TRAFFIC BARRIER (see
iNote 33)

FDM 11-16-1, Fig. 7. AASHTO
Readside Design Guide

4:1 max, or 3:1 max w/ adequaie
recovery area {0 meel clear zone
requiremants

6:1 fo clear zons, 3:1 max. beyond

41 max, or 31 max w/ adequate
recovery area o meet clear zone
reguirements

&:1 o clear zone, 3:1 max. beyond

recovery area 1o meel clear zone
requiremants

6:1 fo clear zone, 31 max. beyond

CLEAR ZONE DISTANGES

FDM 11-15-1, Fig. 10; FOM 11-44-1;
AASHT( Roadside Dssign Guide;

AASHTQ IH Policy, p. 4

307t

Refer to FIIM

## --- Refer to FDM

Refer to FOM

## — Referto FDM

Rafer to FDM

## = if sxisting values are less than minimurms fo remaln i1 placs, then perform operational safety analysts 1o determine if deficiency should be allowed to remain in place. Deficiency report documentation required.

204
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USH 41 Corridor Conversion To interstate Highway
Milwaukes - Green Bay, Wisconsin

TABLE ¢

ROADWAY DESIGN CRITERIA

Preliminary Draft for FHWA Review

1128106

System Interchanges & Ramps

Service Interchanges & Ramps

IStyle Besign Only (Desirable Valus / Minimurn Value)

845847

ltem Reference Fraeway Mainling
" 5 Reconst Read to Meet iH Criteria i . Reconst, Reqd to Meet IH Criteria ¢ - Reconst. Reqed to Meet IH Criteria
Existing, Min to Remain in Place {ie Pvmt Replace, Add lanes) Existing, Min to Remain in Place {le. Pymt Roplace, Add Lanes) Existing, Min to Remain in Place {L.e. Pymt Replace, Add Lanes)

ENTRANCE RAMP DESIGN '

ENTRANCE RAMF TERMINAL DESIGN Use FOM 11-30-1, Fig. 1 ## --- See Note 34 See Note 34 ## - See Note 34 See Note 34
tc;r;;r;;f;?g,rh RAMP - LANE DROP TAPER - (Parallef [Use FDM 11-30-1, Fig, 1 _‘ o £ — Ses Hote 35 See Nots 35 49 .. See Note 15 See Noto 35
ENTRANCE RAMP - LANE DROP TAPER - Taper - s

POMTI0- ERWOSBBHS 9 ## - Typleal 70:1 /5011 76:1/50:1 ## ~ Typloal 7011 £50:1 70117 50:1

{paralle type only)

ENTRANCE RAMP - AUXILIARY LANE LENGTH

GDHS pp. 814-816; ITE Freeway and
Interchange Geometric Deslgn
Handbock, p. 127 {Figure 4-12}

#t - 2500 fest typical {See Note
38)

2500 feet - See Nole 38

## -~ 2500 feet lypical {See Note
38}

2500 feet - Ses Note 36

EXIT RAMP DESIGN

EXIT RAMP - DIVERGENCE TAPER RATE

B49-852

EXIT RAMP - TERMINAL DESIGN ;5;\538};39*1 Figure 2; GDHS pp. F — i -~ Ses Note 37 See Note 37 #i# -+ See Note 37 See Note 37
O Tt Pl 2 GO T - #i - See Note 38 See Note 38 #it - See Note 38 See Note 28

EXIT RAMP - AUKILIARY LANE LENGTH {paralie

GDHS pp. 814-818; ITE Fresway and

#if e 2800 feot lypical (See Nole

2500 feet -« See Note 38

#i - 2500 fesl typical (See Note

2500 feet -~ Ses Note 38

Wpsony) nterchange Geomeliic Dssign 36) o
Handbook, p. 127 (Figure 4-12} !
EXIT BAMP - LENGTH IN ADVANCE OF STOP P . ) e 34 - Deceleration length in Decelgralion length in advance of
CONDITION GDHS, Exhiblts 10-71 and 16-73 advance of queus, qusue,
DESIGN AT RAMP CROSS STREET TERMINALS
-/ - i \ ser 4
FDM 11-30-1, Figures 4, 5 and & — e — K e (G TON] Feterio FOM
LANE ARRANGEMENTS ;i
BASIC NIJMBER OF LANES GDHS, pp 810-811 See Note 39 See Note 39 See Note 38 See Note 39 See Note 39 Ben Note 39
LANE BALANCE-ss2 Note 40 GDHS pg. 811-817; ITE Freeway and [## - Applies to design of all samp]  Applies to design of all ramp | [H8 — Applies to design ofallramp|  Applies to design of all ramp  [## — Applies to design of all ramg|  Applies to design of all ramp
interchange Geometric Design terminals ferminals termingls terminals terminals terminals
Handbook, pp. 126, 280-262
ROUTE CONTINUITY GDHS Exhibit 10-48 Sew Note 41 See Note 41 B

AUXILIARY LANES

GDHS, pp. A14-818

## - Add and drop on the right.
Terminate properly.

Add and drop on the right.
Temninate properily,

# - Vadeble--see referencs; also] Variahble-see reference; also see

RAMP TERMINAL SPACING

ITE Freeway and inlerchange
Geomnetric Design Handbook, p. 127
(Figure 4-12%; AASHTO IH Policy, p.
4

#i# -~ Variable-ses rslerencs; also
see Note 42 for minimum
interchange spacing

Variable..see reforence; also see
Note 42 for minimum interchange
spacing

see Note 42 for minfimum
intarcharnge spacing

Note 42 for minimum ierchange

spacing

LANE DROP TAPER {(Desirabile/Minimum}

Typicel 7001 /5011

GOHS, p. 818

LANE ADD TAPER

GDHS, Exhibit 10-52, p. 816

## - Typical 70:1/ 50:1

- 300 {eet typical (@25:1 for | 300 fest typical (@25:1 for 12 fesl)

12 feel)
ACCESS CONTROL : :
ACCESS CONTROL FDOM 11-8-5 & 11-44-1 Full Access Control Full Accsss Confrol Fuil Access Control Fuit Accsss Control Full Access Conlrol Full Access Control
INTERCHANGES ” AASHTO IH Policy, p. 4 i Full System {See Nole 43) Full System __Full Service (Ses Note 43} Full Service
LOCKED GATES FHWA Policy See Note 44 See Note 44 See Note 44 Ses Note 44
Referances:

GIDHS '04: A Policy on Geometric Design of Highways and Streets {a.k.a, AASHTO Green Book)

FDh: Faciliies Development Manual (WisDOT)

intefligent Transportation Systems Dasign Manual (WisDOT)
A Policy on Design Standards - Interstate System, 2005 (a k.a. AASHTO IH Policy}
MUTCD: Manual on Uniform Traffic Control Devices, 2003 Editicn

State of Wisconsin Bridgs Manua!

AASHTO Roedside Design Guids, 2008

Highway Capacily Manual, 2000

ITE Freeway and interchange Geometiic Design Handhook, 2005 edition

Noles:

1. The selectzd design spzed at the point where the ramp taper is 12 fest fram the edge of mainline will be at easi
design speed between major merge and diverge areas (i.e. system splif, forks) of bva fresways.

2. Wherever prudant and reascnable, maintaln mainline
ty. K200 closely depicts SEWRPC (Southeast Wisconsin Regional Planning Commission) traffic forecasts from its demand model, thus

3. For "K" value analysis, tirban is defined within Milwaukee Counly. Rural is cutside Milwaukee Coun

WisDOT wilt be adopting K200 for all fulure interstate project taffic analysis within Milwaukee Counly, See Appendix B for further discussion and documentiation.
K" value analysis {see Note 3). Highway Capacity Manual (HCM) methodelogies required. K100 may be used for rural conditions to evaluate sensitivity. Higher design hourly volumes (DHV)

4. Forlevel of service (LOS) analysis, use same definitions of uthan and rural as /
ed because of social, envifonmental or financial constraints. For rural locations thet cannot achieve minimum LOS € and uban locations that cannot achieve minimum LOS D, written justification

may be justified when the lzval of service (LOS) using K30 cannot be achiev

t 80% of the adjacent mainfiine speed. Design speeds on ramps may require proration of speads In 10 mph ncrements.

## = [f exlsfing values are fess then minimums to remain in place, then perform opsrational safety analysis to determing if deficiency should be sltowsd io remain in place. Deficiency report documentation required.

3ol4
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USH 41 Corridor Conversion To Interstate Highway
Milwaukee - Grean Bay, Wisconsin

TABLE
ROADWAY DESIGN CRITERIA

Breliminary Draft for FHWA Review

12808

ftem Reference Freeway Mainline System Interchanges & Ramps

Service interchanges & Ramps

Reconst Reqgd to Meet IH Criteria Reconst. Reqd to Meet IH Criteria

Existing, Min to Remain in Place {fe Pvmt Replace, Add lanes) Existing, Min to Remain in Place {L.e. Pymt Replace, Add Lanes) Existing, Min to Remain in Place {L.e. Pvmt Replace, Add Lanes)

Reconst. Reqd to Meet IH Criteria

&

G.

7

&,

8.

190,
11,
12
13.
14,
15,

16,
17.
18,
18,
20. Consideration should be given to widening the ramp shoulder(s} if additional width is needad for fulure rehabiiitation siaging needs, frequency of maintenance vehicles {inciuding maintenance for lighting),

25
26

27
28
28

30
31

32,

33

wilt be required. Peak hour factor (PHF) = 1.0 will be used for maintine LOS analysis per WisDOT/FHWA draft policy agresment. Additional tratfic modeling studies to validate HCM resulls are desirable. See Appendix B for furlher discussion and documentation,

WisDOT will use FDM standards established during plan development of various fresway majors’ projects. Some elemerts of the 2007 GDHS standards have been adopted in these standards.
See separate altachment (Appendix A) for standards on stopping sight and decision sight distances.
Based on & max = 6% superslevalion tabies,
Compound curves are not preferred and should be avolded. # used, compound curve guidelines based on travel in direction of sharper curve. For the acceleration condition (Le. travel in direction of sharper to fiatter curve},
he absolule max ralic is not as eritical and may be exceeded.  For exit ramps, first compound curve should be flalter curve, and adequate deceleration length should be accommodated. For entrance ramps, second compound curve should be
flatter due to acceleration needs. Aveid compound curves that require transition from normal crown (0 reversa crown of greater superslevation.
WisDOT policy is 6% maximum superelavation rate. FHWA would allow superelevation rates exceeding 6%, up to 8% max. Due to complexity of interchange designs and Bmited ROW avaliabifity, 8% maximum superelevalion
may be used for ramps and will be documented as a design exception,
Superelevation ransition fengihs may be lengthenad (o provide smoother, fess-abrupt transition or meet existing superelevation ransition conditions,
Applicable to bridgss wilh parapets or other curbed sections. Flatter fongitudinal gradient may be acceplable on rural, normal cross slope roadway sections. Supsrelevation fransifions should be evaluated along flat fongltudinat gradients,
The ramp vertical alignment, or K-value, shall meet or excesd the selected design speed utilized for the horizontal alignment and superelevation.
For sag vertical curves, the "comiort criteria” can be used on lighted roadways.
For non-arterial vertical clearance, desitable/minimurm clearance for new construction may be reduced to 159" and 15-3" respectively
Vertical clearances also apply fo non-arterial CTH, STH o local roads without inferchangss.
Consult with the reglon railroad coordinator if the overpassing of underpassing facillly is either a raifroad or a "rails-to-rafis” trafl, or if 2 sfruckure Is owned by a rallroad company. Discuss with Bureau of Raii & Harbors if < 23
vertical clearance is accaptable for existing conditions.
Clearance under pedesliian struclures may be reduced to 17-8" minimum for artarials and CTHs.
Vertical clearance under padestrian bridge for non-arerials does nol apply for this interstate conversion study.
Vertical clearance under sign bridgs for arlerial CTH and local roads & non-arterials do not apply for this interstate conversion study.
Wider lanes may be necessary on sharp curves. See GDHS, Exhibit 1067 p. 839. Shoulder widths may need 1o be increased on stuchires 1o accommodate horzontal sight distance or request exception o standards.

distressed vehicles alongside Inng barrier {Le. bridge) sections, increassd sight distance, etc.. Wider pullout embarkment sections for additional shoulder width may be desirable for added safety and comfort adiacent
to the ends of long ramp bridges. I wider shoulder widihs are salected, the shoeulder dimensions and reasons for the wider shoulders shatl be documented in the DSR. As-built plans may indicate variable shoulder widths.
Varieble total and paved shoulder widths: 2'to 10' rght; 2' 1o 8' left,

. Use 12-fool right shoulder (12 feet paved) if fruck DHV » 250 along ramp. As-buiit plans may indicate variable shoulder widths. Variable total shoulder widths: &'to 12 right, 2' to 10" left Variable paved shoulder widihs: 3'to 12' right; 2'to &' left.
Usa 12-foot left and right shoulders {12 feet paved) if truck DHV > 250 aleng ramp. Three-lane ramps usually associated with major forks. As-bulll plans may indicate variable shoulder widths. Variable total shoulder widths: &'to 12! right; 2'to 12" laft
Variable pavad shoulder widihs: 3' to 12" right; 2' 10 10' left,

. Offset of 12'is (o be provided fo face of barrier or curb, A mirdmum 10 offsel will be provided In Isciated locations such as at sign bridges or on structures. Consider constructing total shoulder width one fool wider than paved

shouider width for added siability. See GDHS, Exhibit 10-67, p. 838 if barriers placed along edge of paved shoulder
Use & 12-foot paved shoulder {ight} on 4-lane freeways if truck raffic >25¢ DHV. Use 12-fool paved shouldsrs (left & right) on 6-lane freeways if truck lraffic > 280 DHY.
All bridges having three or more ravel fanes in the same direction, including long bridges, should have 12-foot shoulders

- Full-widih shoulders are preferred for safely and operations when construciingfreplacing structures.

. Long bridge defined as 200" length or greater. Long bridgss may have a lesser width and need to be analyzed individually. Adequate sight distance may be dependant on shoukdsr width for structures focaled on curves.
Minimum 4-foot shoulders required for new long bridges.

. Side road overpassesiunderpasses need {o be evaluated for adeguacy. Parapst meeting NCHRP 850 TL-2 oriteria may be acceptable for posted spesds 40 mph and under. Concrete parapet preferred on struclurss,

- Lateral clearance (ak.a. operational offset distancs) defined as an obstruction free area beginning at the sdge of driving lane and extending a disiance not to interfere with the operation of the roadway.

. To the sxient practicable, he piers and abulments of overcrossing struclures should be designed to provide a horizonial clsarance equal io the clear recovery area

On 4R projects, it fs most important lo provide full shoulder width. May need fillst conarste barrler between britdge columns g0 column is flush with face of concrete barder.
AASHTO allows 2% shouider cross slope.  Construcon technigues typically create a 2% monolithic paved shoulder. Use 2% on al struciurss,

- WisDOT policy aflows high-side shoulder to slope in direction of superelevaled roadway. Shoulder cross slope lypically malches roadway slope. Shoulder cross siope could be 2% at high side for flalter curves,

Cross siope break may be increased to 5% fo address drainags issues where nesded.

- A recoverable slope is one on whish most motorists can generally stop thefr vehicles or slow them snough fo return fo the roadway safely. Forsslopes of 6:1 or flatter are considered recovarable
Slopes as steep as 4.1 are considered recoverable if they are also relatively smooth. Foreslopes of 311 are not considered recoverable, but are usually fraversable if they are relatively smooth,

Barrier railing Is usually warranted for fereslopes stesper than 2:1,

34. The parafiel type of entrance ramp terminal is preferred.
35, A S0 taper Is required within the length of the parallel entrance ramp. Provide a downstream merge taper of 269 feat {€h 30:1 taper).

36

37.

38

- Existing auxiliary lanes could be shorter and s8ll provide adequate functionality and operational efficiency If traffic demands do not create weaving and other safely issues. Trafiic capasily modeling may be required fo justify shorter
auxdliary lanes. Weaving segment lengths are measured from where ramps are 12’ from the edge of the mainline.

Dual-lane system ramps will be designed on a case by case basis considering the speed and traffic volume to be accommodaled,
Tangential tapered design divergence angles typically ranges betwesn 2 and 5 degrees. WisDOT current practice is 12.5:1 exit laper {= 4 degrees, 34 minutes).

39. Based on level-of-service, operational and safety analyses. Does not include auxiliary ianes.

40

. See ITE Fresway and Interchanges Handbook for lane balancs formulas.

41, US 41, when converted 1o interstate, will be considerad the mainline and will contral route continuity.
42. From A Polfcy on Design Standards Intersiate System, a generat rale of thumb for minimum interchange spacing is 7 mile in urban areas and 3 miles in rural areas.

43
44

. Partial interchanges must be justified to remain.
Locked gate access points are primarily used to emergency, maintenance or fand access needs. Locked gate locations must be approved based on the interstate access justification criteria and the [AIR process.

The taper type of exit ramp terminal fs prefsired. WisDOT current design practices uses the 1angent tapered exit ramp design versus the curvilinear tapered design. Paralief exil ramp designs are suitable for high-queuing ramps as wall as olher gaometic considerations.

#i = if existing values are less than minimums to remsin in place, then perform operational safety enalysts to determine if deficiency should be aliowed to remain in place. Deficiency report documentation reguired.
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