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Slope Flattening

e

Lane Widening 20yrs @ | 10yrs “'AJ & 20yrs
: ey o Shoulder Widening
Service Life [yrs) 1

Rumble Strip Install 20yrs ® |10y w2 20yrs
Striping/Delineation Syrs @ [0y w| O Syrs
Superelevation Restoration 20yrs ® ([10y: w l & 20yrs
Fatal $4,008,500 {3 51,571,053 & | 51,571,053
Disabling Injury $216,000 {3|51,571,053 & | 51,571,053

Crash Cost by Severity

(S/crash) Evident Injury $79,000 (35128955 & | 5128959

Fossible Injury 544900 ((S12855% @[ 51288555
Froperty Damage Only 57,400 {59,624 @®&| 535624

Rural 2-lane SPF HSM & |=flAADT, L) O3 H5M SPF
Calibration Factor 1.00 & O 1.00
o ®
Single-vehicle crashes e ;
Collision with animal 12.1% 5.0% 5.0%
Collision with bicycle 0.2% 0.1% 0.1%
Collision with pedestrian 0.3% 0.3% 0.3%
Overturned 2.5% 47% 4.7%
Rzn off road 52.1% 45.1% 46.1%
Crash Type Proportion | Other single-vehicle crash 5
Angle collision 8.5% 15.8% 15.8%
Head-on collision 1.6% 2.4% 2.4%
Rear-end collision 14.2% 15.8% 15.8%
Sideswipe collision 3.7% 5.6% 5.6%
Other multi-vehicle collision 27% 1.0% 1.0%
Total crashes . 1000% | 1000% | 100.0%
O &
Fatal [K) 1.3% 1.5% 1.5%
ik g Di.sabilingnlnjury (&) 5.45“6 9.2?:‘?5 9.2%
P Evident Injury (B) 10.5% 13.8% 13.8%
Possible Injury [C) 14.5% 6.4% 6.4%
Property Damage Cnly (FDO) 67.5% 69.0% £5.0%
Total crashes 100.0% 100.0% 100.0%
A[AJOMK S‘F&:‘l‘*t.{‘{’}(,j P’DL):\M/(/
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Milling 20.00 0.00 sqyd | 53.16 50.00
Resurfacing 20.00ft 0.00 TON | $100.00 50.00
Widening 0.00f 0.00 TON [5100.00 $0.00
Base 0.00ft 0.00 sqyd | $17.12 $0.00
PAVEMENT AND BASE  [Shoulder Milling 0.00ft 0.00 sqyd | $3.16 $0.00
Shoulder Resurfacing D.00t 0.00 TON [5100.00 $0.00
Shoulder Widening 4.00ft 0.00 cuyd | 521.26 $0.00
Shoulder Base 0.00 sgyd | $17.12 $0.00
Unpaved Shoulder paismed 000 TON | 54529 $0.00
EARTHWORK Embankment i {  375.00 cuyd | $s0.00 | $18,750.00
SN Centerline ft $0.50 i $0.00
Shoulder (s 0.00 ft $0.40 $0.00
PAVEMENT MARKINGS |Improvement (Includes Edzeline) 0.00 ft $0.66 50.00
DELINEATORS Improvement 0 each | $60.00 $0.00
Curve 1Resurfacing 20.00ft 0.00 TON  [5110.00 $0.00
Curve 2 Resurfacing 0.00 0.00 TON [5110.00 $0.00
Curve 3 Resurfacing 0.00f 0.00 TON [5110.00 50.00
Curve 4 Resurfacing 0.00ft 0.00 TON [5110.00 $0.00
SUPERELEVATION  [Curve 5 Resurfacing 22.00f 0.00 TON [$110.00 $0.00
IMPROVEMENT Curve 6 Resurfacing 0.00f 0.00 TON [$110.00 $0.00
Curve 7 Resurfacing 0.00ft 0.00 TON [3110.00 $0.00
Curve 8 Resurfacing 0.00 0.00 TON [5110.00 $0.00
Curve 9 Resurfacing 0.00f 0.00 TON [5110.00 $0.00
Curve 10 Resurfacing 0.00f 0.00 TON  [3110.00 $0.00
RIGHT-OF-WAY Acquisition (Includes Pass Lns) .00 0.00 acre | 540,000 50.00
INITIAL SUBTOTAL $18,750.00
PW of SUBTOTAL (20 yrs) $18,750.00
¢+ Fenee
Drainage 0.0% 50.00 $0.00 < ‘14 FLI\-LC rmuc\,‘
R Erosion Control 50.0%| 5937500  $5,37500 |€— S AL
Traffic Control 0.0% 50.00 50.00 Jo et
Signing and Pavement Marking 0.0% $0.00 $0.00 rwle W /\5
INITIAL TOTAL COST $28,125.00
PW of TOTAL (20 yrs) $28,125.00
$28,125.00
cf MO {20yrs) $28,125.00

*Total cost plus ROW cost minus milling 2nd resurfacing of existing traveled way

EXISTING IMPROVED
Rozdside Slope 1V:2H Roadside Slope 1V:3H
CMF for Total Crashes 1.01 CMF for Total Crashes 1.00

F rom Ftswrc Ly
4.5 slope Aepth= 10.125 SF/FT of (wsth

- 3 i
= Rorrowd



Example B/c Ancly 518
C lf&f J_one. Slopé F/’av‘f“lﬂcxxl\ ,\9
Side Slopes and Clear Zones

Guideline 9: The designer should develop consistent procedures for evaluating and
improving roadside features with the following objectives:

e The desirable clear zone width for 3R projects shall be as defined in the AASHTO
publication, A Policy on Geometric Design of Highways and Streets, 2018 7th
Edition, based upon the setting and functional classification of the road or street

(Chapters 5, 6, and 7). T1— 1O 4 For Y SMPH or les (

Clear zone illustration

L Roadway ’3
Back slope | Traveled way g:r:@
™ Hinge Shouider Cross slope Shau!der
point, | ——— e~

_ &
Hinge _»
point a@“’\ﬁ

reiat

Side slope

Drainage ditch

1Sideslope

Clear zone Clear zone

Hinge Point Point where the slope rate changes.
Clear Zone Atraversable area that starts at the edge of the traffic lane,
includes the shoulder, and extends laterally a sufficient distance to

allow a driver to stop or return to the road before encountering a
hazard or overturning

Figure 3-6: Clear Zone Illustration
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A clear zone of any width should provide some contribution to safety; thus the
designer should evaluate providing clear zone improvements based upon a
benefit/cost analysis utilizing Spreadsheet Tool 1. Most often this will involve
flattening side slopes or removing roadside obstacles. The recommended method is
to isolate the section that is to be improved (700’ of slope flattening from 2:1 to 3:1
for example) and analyze its benefit and cost separately from any other project
improvements. If more information or assistance is needed, please contact the
Design Section of the Local Transportation Bureau. Please see the following figure
with example calculations concerning the cost of flattening side slopes steeper than
3:1:

Existing Shoulder
o731 2% Ground Line
3.125 sq ft
Existing Shoulder
Ground Line
Existing Shoulder

Ground Line
10.125 sq ft

Figure 3-7: Flattening 2:1 Side Slopes to 3:1 with Estimated Areas of Fill

Example Calculations

Utilizing the figure above, the cost of flattening a 2:1 side slope to 3:1 with an
embankment height of 3 ft over a 700 ft long section would cost:

4.5 sq ft X 700 ft = 3,150 cu ft = 116.67 cu yds
116.67 cu yds X $21.26/cu yd = $2,480.40

Note: The price of borrow excavation used in this example is based upon average
ALDOT bid history prices and should be updated/revised as necessary.
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