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Shoulder Rocking

Presented by:
Jennifer Green, P.E. & Rick Renna, P.E.
FDOT State Hydraulics Office

Objectives

Understand...

*Concept of Shoulder Rocking

*When to use Shoulder Rocking

*How to implement Shoulder Rocking
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Background Issue

e Least Costly Way to Increase Capacity?
e Widen roads within existing R/W
* Do not re-build existing pavement

* Add Barrier Wall to ...
* Mitigate median CZ
* Defend drop off on outside wall
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Spread Issues

* Lanes Added Along Longitudinally Flat Roads
* Ditches Replaced with Shoulders and Barrier Walls

e Roadway Sections Sloped Towards Barrier Wall
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Example of Spread Issue

""""

Possible Solutions

e Barrier Wall Inlets
* Trench Drain

* Rebuild Existing Roadway

e Saw-Tooth Shoulder

* Shoulder Rocking
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Barrier Wall Inlets

* Expensive:
* Many inlets needed

* More pipe needed
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Barrier Wall Inlets Example
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Possible Solutions

* Barrier Wall Inlets

* Trench Drain

* Rebuild

» Saw-Tooth Shoulder

* Shoulder Rocking

Trench Drain

 Aesthetically Pleasing (at first)
» Expensive ($146/LF)

e Maintenance Intensive

* Clogging Issues -z
e Access Issues E\\\
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Trench Drain

~ .—Cool light poles!

g

Trench

Possible Solutions

e Barrier Wall Inlets
* Trench Drain

e Rebuild

e Saw-Tooth Shoulder

» Shoulder Rocking




Rebuild Entire Roadway!

* Very Expensive

e Takes More Time

A * Impact to Public
e Consider if....
* Existing roadway flooding
* Base clearance problems
o * Hydroplaning issues
Maﬁmgzqw

Possible Solutions

e Barrier Wall Inlets
* Trench Drain

e Rebuild

e Saw-Tooth Shoulder

* Shoulder Rocking
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Saw-Tooth Shoulder

Vary Shoulder Cross Slope:

e Economical

* Not Aesthetically Pleasing
* Looks like poor construction
* Distracting to motorists

» Safety Concern When Using Shoulder

F. '3
Vpesign Training
Expo

“Saw-Tooth” Technique
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Possible Solutions

* Barrier Wall Inlets

e Trench Drain

* Rebuild

e Saw-Tooth Shoulder

* Shoulder Rocking
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Shoulder Rocking

e Gradually rolling shoulder by
transitioning shoulder cross-slope

6 L & | * Most common along median
o |. Requires a variation
e Creator: Kevin Stewart, P.E. (FDOT’s
Turnpike Office)
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Shoulder Rocking Benefits

e Economic
* Less inlets and pipe
* Not maintenance intensive

» Safety
* Reduced spread
* Less maintenance
e Shoulder usage

» Aesthetically Pleasing

Shoulder Rocking Design Steps

* Determine need
* Determine geometric characteristics

* Calculate spread & place inlets

* Place special shoulder profile on
profile sheet(s)

 Plan sheet(s) and typical section(s)
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Need Determination

* Flat or near flat profile
* Longitudinal slopes 0% - 0.24%

* Roadway sections sloped towards barrier
* e.g. Shoulder sloped 6% towards
median

* Potential spread issues
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Spread Calculation without
Shoulder Rocking
SPREAD CALCULATIONS
hapter 12, FDOT General Reference Yolume 20. 107 HNotes: Mot for use with sag inlets.
inlet stanom |soe luoms | ciss ot [ amea sntenaity | Hunatt Gost | FLUW | HYPass | ToTaL
inlet 0 SLOPE| SLOPE A i c a a8 FLOW | SPOEAD Aliowabila FEMARKS
i x B " 18t limire} trfst deks} w WInTH tinraart
inletitrench 1] 1ere) L1} ]
$81058.00 | RT | 1.26% 0.06 106.0 0.50 4.00 0.9 190 0.00 1.90 443 10.00 0K
1[Qnﬂh | | 58134500 | RT | 0 08% 0.06 100.0 113 400 095 429 000 479 10 00 10 00 Hesd Additional Inlet)
Inlgl $81800.00 | RT | 0.08% 0.06 930 09 4.00 0.95 369 0.00 363 945 10.00 0K
S81850 00 | RT | 000% 0.06 880 0.10 400 095 038 000 038 14 30 10 00 Hesd Additional Inlet)
trenchinlet | [Tsets0000 | RT 000% | 006 86.5 0.10 4.00 0.95 0.38 0.00 0.38 2187 10.00 Need Addbonal Inlet
| | 58240000 | RT | 000% 0.06 830 0.76 400 095 290 000 790 4697 10 00 Hesd Additional Inlet)
"renI:h $82350.00 | RT | 0.00% 0.06 g27 0.03 4.00 0.95 0.36 0.00 0.35 1397 10.00 Heed Addibional Inlet)
| | 58246000 | AT | 000% 0.06 a7 o1 400 0% o 000 ('R} 1219 1000 Hesd Additional Inlet)
S82612.00 | RT | 0.04% 0.06 815 0.28 4.00 0.9 1.08 0.00 1.08 5.95 10.00 O
inlet/trench 562730.00 | RT |000%| o006 | 815 | 051 400 095 192 | oo | 1% 16.98 1000 |Need Additional Inied
| [ 58293000 | RT | 000% 006 815 037 400 0.9 142 000 142 1517 10 00 Heed Addibonal Inlet)
inlebitrench 1FTesisso0 [ rr [ooos] oo | 823 | 042 400 095 160 | 000 | 160 | 1588 1000 [Need Additional Inef
inlet/trench . . )
Eight Inlets plus approximately 800 feet of Trench Drain Needed!
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Shoulder Rocking Design Steps

e Determine need
e Determine geometric characteristics

 Calculate spread & place inlets

* Place special shoulder profile on
profile sheet(s)

* Plan sheet(s) and typical section(s)

Geometric Determination

» Shoulder Cross-Slope Change:
e Max. range from 3% to 6%

e Length of Transition:
* Minimum 100 feet

* Shoulder Width:
* Based off of 8 to 12 feet
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Shoulder Rocking Design Steps

* Determine need
* Determine geometric characteristics

* Calculate spread & place inlets

* Place special shoulder profile on
profile sheet(s)

 Plan sheet(s) and typical section(s)
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Spread Criteria

3.9

follows.

Spread Standards

The spread resulting from a rainfall intensity of 4.0 inches per hour shall be limited as

Typical Section Condition
Parking Lane or Full Width

Design Speed (mph)

Spread Criteria®

All No encroachment
Shoulders
Design speed <45 Keep ¥z of lane clear
All Other 45 < Design Speed = 55 Keep 8' of lane clear

Design Speed > 55

No encroachment

Drainage Manual
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Spread Calculation

Only 9 Inlets Needed

CURB AND BARRI
SPREAD CALCUL.
North Bound Turn
Referance: Figue 12-1, Chay ter . FDOT General Reference Volume 28, 1967, inlets.
STRUCTURE | STATION | STATION | SIDE] LOWG. | CROSS | WIDTH | AREA | Immnsny
NUMBER | FROM T0 SLOPE | SLOPE A i REMARKS
(fty ft) i) Sx ift) fAc) {invhry
Wt 581058.00
50T | | SemeEaze | BaT0:5800 | AT | 0012 | 0@ | 1066 | 0458 | 406 | | inlet 580853.00 | 581345.00 |1ow
02 | | sei0+56.00 | bi2+19.00 | AT | o.0028 % | ioe 382 | 400
S NI R tozs | 0 | 59 P I inlet 581345.00 | 581800.00
03 | | Se13+41.00 | sa14+41.00 | AT | 0w0zs % | o 276 00 :
N I T BT A T N e (] inletitrench |1581800.00 | 581850.00
[ TSoa | | seteseno0 [ ai7-0800 | B Tozs | 06 | @95 | 0855 | 400
04 | | 581743800 | Se1e.a8.00 R 0025 % | @ 208 00 trench 581850.00 | 5861900.00
5 | | Soievaa.00 | seTe.80.00 | AT | 0zs % | 5 N
[ 505 | | 581548000 | 6E21,7000 | R 0025 | 006 | 80 | 0l | 400 | | inlet 582000.00 | 582400.00
06 | | 5821+7000 | se22+50.00 | AT | 0w02s % | & 53 [ a00 -
05 | | 582245000 | 524.3000 | B 0025 | 0.06 £ IH o0 | trenchfinlet |§582300.00 | 582350.00
07| | 58243000 | Se2s+60.00 | AT | 0w02s 3 43 | a00
BE25+b0.00 | 58266500 | R 0025 | 006 o5 | 400 | | trench 5£82350.00 | 532460.00
N T S i o5 |06 (O
562841200 | 5829.16.00 | R 0025 | 0.6 0.198 N 582460.00 | 582612.00
T N N RN tozs |06 Z D21 O
I RN RN M 002 | 006 | 82 0208 00 1 ] inletitrench ||582460.00 | 582730.00
- inlet/trench |1582730.00 | 582930.00
\\ inlet/trench [§582930.00 | 583153.00
N

Compared to 8 IntdRéeafi el Yath by Mlawptiefirteria
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Place Inlets as Required
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Shoulder Rocking Design Steps

* Determine need
* Determine geometric characteristics
* Calculate spread & place inlets

* Place special shoulder profile on
profile sheet(s)

* Plan sheet(s) and typical section(s)

6/25/2012

16



b p

rofile Sheet Showing Special
Shoulder Profile
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Shoulder Rocking Design Steps

e Determine need
» Determine geometric characteristics
 Calculate spread & place inlets

* Place special shoulder profile on
profile sheet(s)

* Plan sheet(s) and typical section(s)
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® Typical Section Showing Shoulder
6 Rocking Extents

I RAW VARIES
*; MED!AN;I;IGJLD[R ChROSS SIOPE VARIES
FROM 0.06 TO 0.04 FOR DRAINAGE PURPOSES =
WEDIAN SHOULDER FOCKING AR
STA. SIDE CROSS SLOPE |
3W2+00.00 LT. & RT. 0.06 Ll .
J3+E.00 | IT. & RT. 0.04 | s
SH4+00.00 LT.& RT, 0.06 — ;
Ji4+90.00 RT. Q.04 : o
JN5+00.00 LT, 0.04 T |
3W6+00.00 | [T. & RT. 0.06 I
36+55.00 | LT. 0.04 L .
SI6+70.00 RT. 0.04 P -1 4"
SU+00.00 | [T. & RT. 0.06 ‘|“
3148+00.00 LT. & RT. 0.06 2k lo.06 wes
348%60.00 AT 0.04 o 77 ’?;’;’?;‘T—__'U_f} = /__,__;-:
t.I<HE?+65.|_.-G* ;FY. - 0.04 _I Y LA
3i50+00.00 [T.& RT. 0.06 - %,
3150+60.00 LT, 0.04
3150+80.00 AT. 0.04
3/152+00.00 LT. & RT. 0.06
152 +60.00 RT. 0.04
3i52+70.00 LT. 0.04 FROM 0.06 TO 0.04 EVERY
3154+00.00 LT. & RT, 0.06 JIINAGE PURFOSES
3154 +40.00 LT. 0.04
154 -+70.00 AT, 0.04
3156+00.00 LT. & RT. 0.06 —
Ji56+90.00 AT, 0.04
3i57 +G0.00 LT. 0.04
158+00.00 LI & RT. 0.08
T:;;'g!ﬂ?;amc'-ag
CApo
$
, Shoulder Rocking Summary
» Use for widening projects with flat
longitudinal slopes and spread problems
* Transition the shoulder cross-slope from 6%
to 3% over a minimum 100 feet
* Place the shoulder rocking information in the
plan, typical section, and profile views
Eqpo
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