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I. PURPOSE. The purpose of this Hindbook is to outline the considerations
and minimum lane width (MLW) equations for the determination of widening of
sub-base and surfacing materials required on some curves to provide for the
off-tracking of tractor-trailer vehicles and for some light vehicle-trailer
combinations. This widening is referred to as curve widening. Exhibits "A"
and "B" (Illustrations 2 and 3) are graphs developed from the minimum lane
width equation and the vehicle configuration described. Illustration 1 is an
example of an input data form to be used to submit curve widening data for use
with the Road Design System (RDS).
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II. CONSIDERATIONS.

A. DESIGN VEHICLE

1. GENERAL DESCRIPTION

Curve widening is considered a part of the traveled way. As such,
the determination of the amount of the widening should consider several types
of vehicles.

2. VEHICLES MOST COMMONLY CONSIDERED

a. Tractor-trailer combinations where the fifth wheel is located
directly over the drive wheels, such as a lowboy or gravel truck.

b. Tractor-trailer combinations with towing pivot point offset to
the rear of the drive wheels, such as logging trucks with "stingers" to
facilitate making short radius turns.

c. Tractor-trailer combinations which have two fifth wheels and
accessory axles. '

d. Yarders arranged in operational mode or travel configuration.

B. TRAFFIC SERVICE LEVEL

1. GENERAL DESCRIPTION

A factor to be considered in determining the type of vehicle to
design for is the traffic service level of the road to be designed. The

determination of the traffic service level should be based on present and
future needs of the area, the road is going to service.

2. TRAFFIC SERVICE LEVEL CONSIDERATION

a. TRAFFIC SERVICE LEVEL A - Usually Collector Roads.

CONSIDERATION - Design curve widening to accommodate the design
vehicle (normally lowboy) at the design speed for each curve. Curve widening
for critical vehicles should be provided if the needed width is not available.
The critical vehicle should be accommodated in its normal travel configuration.
Curve widening should be provided in each lane of double-lane roads.

b. TRAFFIC SERVICE LEVEL B - Usually Local Roads.

CONSIDERATION - Same as Traffic Service Level A except that
curve widening for critical vehicles should be provided by the use of other
road €lements, if planned, such as turnouts and shoulders. The critical
vehicle configuration may have to be altered.

Rel. 9-218
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c. TRAFFIC SERVICE LEVEL C - Usually Resource Roads
CONSIDERATION - Curve widening should be provided only for the
design vehicle. Loads carried by the critical vehicle should be off-loaded
and walked to the project or transferred to vehicles capable of traversing the
road. Temporary widening to permit the passage of larger vehicles may be
accomplished by methods such as temporarily filling of the ditch at narrow
sections. -
g -
)‘\ T
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III. DETERMINATION.

A. MINTIMUM LANE WIDTH

1. GENERAL DESCRIPTION

Curve widening is affected by the type of vehicle, radius of
curvature, and the delta or central angle. Generally, the need for curve
widening increases as the radius decreases; shorter curves require less curve
widening than longer curves. It is not necessary to add curve widening to all

curves; if the minimum lane width is equal to or less than the basic traveled
way width no curve widening is required.

2. THE EQUATION

The minimum lane width, which includes 2 feet for tracking
corrections, is given by the following equation which was developed by
combining the delta or central angle variation characteristics of trailer
tractrix equations with the off-tracking equations commonly used. The
equation is accurate for a radius of 50 feet or greater and has been field

checked.
-.015AR + .216
MLW=10+ -\&Z-LZ l1-e L
Where:
= Centerline radius (in feet)
e = Base for natural logarithms
& = Central angle (in degrees)
a. For a lowboy or standard tractor-trailor:
2 2 2
L =\/L1 + L2 + L3
Where:
L1 = Wheel base of the tractor (in feet)
L2 = pistance from the fifth wheel to the middle of the
rear duals for the 1lst trailer (in feet)
L3 = Distance from the fifth wheel to the middle of the
rear duals for the 2nd trailer (in feet)
BLM MANUAL Rel. 9-218
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b. For a "stinger" type log truck:
~ 2 2 2
L = VLI + L3 ~- LZ
Where:
L1 = Wheel base of the tractor (in feet)
L2 = Length of the "stinger" measured from the middle
of the tractor rear duals to the end of the "stinger" (in
feet)
L3 = Bunk to bunk distance minus the length of the
"stinger" (in feet)
Exhibit "A" and Exhibit "B" were developed from these equations
and can be used for the common lowboy and logging truck
configuration described.
B. TAPER LENGTHS
1. GENERAL DESCRIPTION

Curve widening tapers should be straight lined before the point of
curvature (PC) and after the point 'of tangency (PT) for the following lengths:

RADIiIS (R) (in feet) TAPER LENGTH (in feet)
Less than 70 | 60
. 70-85 50
86-100 40
Greater than 100 30
Rel. 9-218
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Iv. MINIMUM LAND WIDTH USED WITH RDS.

A. ROADWAY

1. GENERAL DESCRIPTION

The ROADWAY program in RDS will figure minimum land width for both
single land and double lane roads. The actual amount of curve widening
applied will be calculated by subtracting the basic lane width from the 'MLW'
calculated for each curve.

2. DOUBLE LANE

A road will be considered a double lane road if the sum of the
left and right lane widths, excluding shoulders, is 18 feet or more {subgrade
widths). The 'MLW' for double land roads will be applied to either the left
or right lane depending on whether the delta or central angle is to the left
or right. The 'MLW' can be applied to both lanes, as may be the case for
traffic service Level "A" roads, when specifically requested under special
instructions on the Engineering Data Processing (EDP) transmittal sheet,

Form 9100-10.

3. TAPER LENGTHS

The curve w1den1ng taper lengths, as set forth in this Handbook,
will be used. However, it is possible to set the curve widening taper length
equal to the superelevation transition distance (if superelevation criteria
has been input) to simplify construction staking and construction, by
specifically requesting it under special instructions on the EDP transmittal
sheet, Form 9100-10.

4. TURNOUTS

The elimination of curve widening, whenever curve widening and
turnouts occur at the same section on the same side of the road, is available
as an option with the ROADWAY program.

5. INPUT DATA
The data is input by entering the value for L1, L2, and L3
on the CT-04 data portion of the Roadway Template Data, Form 9100-18, as shown

in Illustration 1.

a. L2 will be plus (+) if design vehicle is a lowboy or standard
tractor trailer.

b. L2 will be minus (-) if design vehicle is a "stinger" type
log truck.

Rel. 9-218
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Illustration 1

Supersedes Rel.

(D)
H-9113-1 - ROADS
Form 9100-~18
(une 1983) DEPARTMENT OF THE INTERIOR
BUREAU.OF LAND MANAGEMENT Page of
ROADWAY TEMPLATE DATA,
Designer: State: District: Date:
Process No. I l l I l l ' ' I l l l Project Name and No.
$L8-9999
CARD TYPE 04 CURVE WIDENING CRITERIA SUPERELEVATION CRITERIA
TRUCK LENGTHS a 5 x % SUPER RUNOFF PIVOT
Z T e
P No. | e | [ F e §'§'§ uax. | uov [520e| DisT. | bt | om| rmout
19 13 14 16 19 21 22 242 & 26 28 30 32 s 37 re 39
rtlly /lgﬁ:_#_é o'0| F|CTA Purok dark \ctdw| ExVie/ 71 Z )
T 11 _ Tl T [T [T T[T T T [TT] T
T T T TolzTol )10l F ol £ [dehd 7 a7 Zevd ek Exska’ &7
CARD TYPE 41 TEMPLATE DATA
LEFT SIDE RIGHT SIDE
":&“f:ﬁf“ SHLDR LANE % % LANE SHLDR T
WIDTH WIDTH CROWN CROWN WIDTH WIDTH
] 13 |16 19 23 26 29 33 .
TT TT [T T [T T T r T (T T [ TT T seam |
I 1 T |_T T |
LA I O T T | 1 |
REENE I T LA Y A B l
T T 11 | 1 T |7 1 I
I I T T [T ] l
SURFACING EXAMPLE MATERIAL CODE
Define Type C = Cu. Yds.
By Lift No. P = Lbs/Cu. Ft.
1, 2, 3, Ete, From T = Tons/Cu. Yd.
Subgrade Up O = Ol Gals/Sq. Yd.
CARD TYPE 43 SURFACING CRITERIA
g’ + DIST. DEPTH sLopE + DIST,
eves | bl geow | ow | wamo | Thaw | mweme | reok | raas |8} o
a SEC. NO. SEC. NO. v
9 13 14]16 19 22 26 29 34 37 42 | 43
1 Pl P 1 P R [ [ L I 1
I B 1] | ] [ LR I R
P T | | Pl IR I | P i
VT T I | 1 I L R | I L
T T 11 T 1 A I O N Y O IO IO T 1
T 1 ] L o1 T T LI ! I !
R 1] I | i1 P 1R bl P ]
U I ] | | ] LR 1R Il ] T
T L ] 1 Il LR Il Pl I ) l
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EXHIBIT "A"
MINIMUM LANE WIDTH
FOR

Illustration 2

LOWBOY WITH AN 18' TRACTOR AND A 36' TRAILER
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Illustration 3
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EXHIBIT "B"
MINIMUM LANE WIDTH

FOR
LOG TRUCK WITH A 20' TRACTOR, A I0'

"STINGER", AND 30' BUNK TO BUNK
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