EW-10

20 mm Chamfer shall be =

L provided on all exposed =
I I edges.
Shape to be beveled
G | M o with mortar.
oy S
a
SPAN SPAN 20
s 4
k J k J Do not bevel invert

Notes:

FRONT ELEVATION

On shollow fills, where endwalls are 300 mm or less below shoulder line, the top of
the endwall shall be constructed parallel to the grade of the road.

SIDE ELEVATION

N :
CORRUGATED METAL PIPE otes
NOMINAL DIMENSIONS FOR ONE This item maoy be precast or cost in place.
DIMENSIONS  OF CUBIC METERS CONCRETE All dimensions not given in table are some as those for single
PIPE ARCH DOUBLE ENDWALL endwalls for the some size pipe arch.
One Increose For a b
Ri M G L Doubl Eoch Additional All cast in place concrete to be Class 20.
Spon S ise D E:gw:" a'l::'ipe A;:::no For precast See Sheet 101.25.
430 330 760 660 2080 0.31 0.1 50 30 In no case shall top of endwall project above fill slope,
530 380 860 780 2420 0.37 0.12 65 40 ditch slope, or shoulder.
610 460 940 940 2820 0.70 0.21 75 50
710 510 1040 1060 3160 0.90 0.27 75 50 Heodwoll to_ be beveled in all areas except where a conflict with
885 610 1220 1290 3800 | 1.45 0.40 100 65 invert or wingwolls occur.
1060 740 1470 1570 4610 2.18 0.60 L 75 Bevel edge is required on the headwall at the inlet end of the
* 1010 790 1470 1570 4610 2.18 0.60 1S 75 culvert (where the flow enters the culvert).
1240 840 1700 1820 5340 2.64 0.71 140 90 .
* 1160 920 1700 1820 5340 2.64 0.71 140 90 gzogwgrll g;vtehleeguélet end of the culvert may be either square
1440 970 1980 2100 6180 | 3.57 0.95 150 100 g ge:
* 1340 1050 1980 2100 6180 3.57 0.95 150 100
*¥75 mm x 25 mm and 125 x 25 mm corrugation dimensions.
SPECIFICATION
STANDARD ENDWALLS FOR MULTIPLE PIPE ARCHES REFERENCE
REV. 8/97 330 mm 1050 mm RISE 105

101.24

ON THIS SHEET ARE IN MILLIMETERS

UNLESS_OTHERWISE NOTED, ALL DIMENSIONS |
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INSERTABLE SHEET MA 130

| ALTERNATE CONNECTION ES-3
°
s Span Connector Section for /\/ /\/
=8 all sizes.
5|2
] S S
L H - et ———_ | .
Pay Line Threaded Side Lug
74 . . . - Rod
b= L A———
Galvanized ‘
Metal Notes: Toe plate to be punched to match holes in skirt lip.
o M10 galvanized bolts to be furnished. Length of toe plate is W + 250 mm
° with rise of 340 mm to 740 mm included and W + 450 mm min. with rise of
2w 840 mm to 1200 mm included.
o Reinforced Skirt Section with Rise of 340 mm to 610 mm included to be made in one piece.
o. Edge Skirt Section with Rise of 740 mm to 970 mm included may be made from two
c € sheets joined by riveting or bolting on center line.
5.9
S0 Skirt Section with Rise of 1100 mm to 1200 mm included may be made from three
8$ sheets joined by riveting or bolting at equal distances from center line.
02 Connector Section, Corner Plate and Toe Plate to be same sheet
sw \‘ thickness as skirt and same type of material as culvert.
\ 20° Approx. Length of pipe =I5 E
A W A -
Standard Coupling Band T
‘ ‘ Approx. 2 1/2:1 Slope
PLAN Where Flared End - Sections are
to be used with asphalt
coated and paved metal pipe,
end sections do not need
to be coated or paved.
% Indicates pipe arches for which
dimensions for either corrugation Bl —
may be used within fill height sl e e D e sl L
limitations. TYPICAL CROSS - SECTION
T o
PIPE-ARCH DIMENSIONS g
75x25 and  125x25 68 x 12 DIMENSIONS
CORRUGATIONS CORRUGATIONS A B H £ w
SHEET
SHEET THICK NESS 25mm 25mm}40mm [S0mm|
SPAN | RISE | THICK- | SpaN | RISE TOL.|MAX.| TOL. | TOL.|TOL. Toe
NESS STEEL ALUM. Plate
430 | 330 1.63 1.52 100 | 225| 150 | 475 | 750
T T
a Q |7\ y 530 | 380 1.63 1.52 125 | 250| 150 | 575 | 900
n : T
*7~»ﬁ 77777 *» 777777777777777 F%iw 610 | 460 1.83 1.52 150 | 275| 150 | 700 | 1050
+ 710 510 1.63 1.52 175 | 350| 150 | 800 | 1200
885 | 610 1.63 1.91 225 | 400| 150 | 975 | 1500
/ 1010 | 790 2.01 1060 | 740 163 2.67 275 | 425 175 | 1175|1900
* 1160 | 920 2.01 1240 | 840 2.77 2.67 300 | 500| 225| 1350 2150
;‘0? Holes on 300 mm Centers - Max. 1340 | 1050 2.01 1440 | 970 2.77 2.67 350 | 550 | 250 | 1600|2400
ate ELEVATION 1520 | 1170 2.01 1620 | 1100 2.77 2.67 400 | 575| 250 1775|2800
1670 | 1300 2.01 1800 | 1200 3.50 3.43 425 | 00| 300| 1950|3250
SPECIFICATION
REF ERENCE FLARED END-SECTION FOR METAL PIPE-ARCHES
302 340 mm - 1200 mm RISE Rev. 8/97
VIRGINIA DEPARTMENT OF TRANSPORTATION UNLESS_OTHERWISE NOTED, ALL DIMENSIONS 102.03
ON THIS SHEET ARE IN MILLIMETERS




50 mm diometer bar @

15.9 kg/meter or No. 14 Billet
SteelBor @ 1.3 kg/meter
(ASTM AB15M, Grade 400)

1355 |

>
1620
910

L64 x 64 x 6.4 mm

\9§

Weld
2 —
n
" /
- 3
B = M2 x 100 mm
Sheor Connector L5Tx 51x 9.5 mm
PLAN VIEW DETAIL A
See Detail A
o e 0 BAR SPACING CHART
PG el
GRATE | MAXIMUM DIMENSION
SECTION A-A 3 TYPE A B
I 40 75
#16 x 1520 mm Bors 3 T 25 25
12 Required E 90 65
OTF 5 ﬁ:l ]
SR A See General Notes-Precast for additional
a A I ee General Notes-Precast for odditiona
| details.
STANDARD 3 Concrete cover ond grate are to be furnished

- >

900

250[2551255(250

GRATE B
B J
1010 Grote
M12 x 100 mm —= 12.7 x 63 mm Edge Bor Grate A is to be used when
Stud Shear Conn. (2 req'd) < inlet is located in median or
=— 8.6 Cleor y© |  other oreas not normally

l subject to traffic.

Grate B is to be used when
inlet is located on shoulders
or other areas subject to

N\

/a__ \
—’H‘—12.7 x 38 mm

Interlock RISER UNIT os a single unit. Outside dimensions of grote : \
keyway to be 1010 mm x 900 mm. L4 x 64 Bor (3 Req'd)  {offic.
_ Dimensions shown are minimum. Actual x 6.4 mm Grate to b lvanized aft
SECTION B-B dimensions may vary with manufacturer. forsr;im?on‘e gaivenized atter
Alternate methods of anchoring angle iron PARTIAL SECTION A-A
il be occeptable if a d by th
g;gineer. P if opproved by the 900 Grate
Grate and collar are to be galvanized.
Joints between concrete cover ond gutters 8.6 Clear 12.7 x 63 mm Edge Bor (2 Req'd)
(when required) are to be doweled or keyed. : \.' 31x 63 mm Bearing Bars (12 Reg'd)
Concrete to be 30 MPa minimum. .’x\ 7
S Egl v .
Reinforcing steel to be in accordance with A
ASTM A615M. .I 12.7 x 38 mm Bor (3 Req'd)
. 38 mm Between
Grote bors to be installed so they willbe < Bors (typ.)
aligned parrallel to the ditch flow. ©
See Standard DI-7,7A,7B for: PARTIAL SECTION B-B
Details of Gutter
Method of Placement
Alternate Methods of Construction LOAD CARRYING GRATE
DETAILS OF CONCRETE COVER AND GRATE
SPECIFICATION
REFERENCE
e STANDARD PRECAST TOP UNITS o5
: 233
VIRGINIA
103.07 | UNLESS_OTHERWISE NOTED, ALL DIMENSIONS GINIA DEPARTMENT OF TRANSPORTATION 302
. ON THIS SHEET ARE IN MILLIMETERS




R-1,2,3

DIMENSIONS

D MIN. X
1500 125
1800 150
2100 175
2400 200

Step optional
depending on step
spacing in structure.

Py
N

1200

——50 mm Max.

IR
'}
]
200 mm Min
Lk

|x] D, | ¥| T
T U

t
(Nominal pipe diometer)

Reinforcement in
accordance with
ASTM AB15M.

FLAT SLAB

1200 |

varies
H

TAPER
REDUCER

Tongue and groove joint to be of
fobricator's design meeting the
approval of the Engineer. Joints
are to be sealed with mortar or
O-ring gaskets.

ALTERNATE JOINT
DETAIL

[R-1]

Weep holes
(os required)

varies

Steps (as required)
set in line 300 mm to
405 mm c-c.

D
Lift =

holes
125 mm Min.

I =41

1200 =]

Y

L

RISER

Notes:

See General Notes for additional information on weep holes,
step requirements, "H" dimension, etc.

All reducer and riser units are to be in accordance with the
requirements of AASHTO MI199M.

Concrete to be 30 MPa.

Two 50 mm diameter lift holes to be provided in each riser and
toper unit. Holes are to be located obove the center of gravity
of each unit with centers 180° apart.

Where openings are required for pipe, they shall be formed,
drilled or neotly cut os approved by the engineer. The contractor
will furnish the fabricator with the angles between center lines,
the invert elevations, and the size of all pipes to enter the
manhole.

For step details see standard ST-1.

Three lift eyes of manufacturer's design per unit may be
substituted for lift holes shown hereon.

Dimensions shown are minimum. Actual dimensions may vary with
monufacturer.

“D" is nominal pipe diometer.

Rev. 8/97

STANDARD PRECAST

103.09 |

UNLESS_OTHERWISE NOTED, ALL DIMENSIONS
ON THIS SHEET ARE IN MILLIMETERS

* miﬂnﬂﬁi"gof}?sﬂ'ﬁ,' Slab height of structure (H) is limited to o
SPECIFICATION
REDUCER AND RISER UNITS REFERENCE
VIRGINIA DEPARTMENT OF TRANSPORTATION 333




INSERTABLE SHEET MA 111

B-3
*
| Steps
Weld and splice longitudinal (as required)
and circumferential steel of
riser and base sections to = PRECAST o
maintain continuity of rein- = RISER > 1
forcement. SECTION
Hand or pneumatically u ~
place mortar and o _ g
shape into collor. | = t.g S| =T
| S |sx F|g
- - = |2 oS
O |8 e
‘ Hlos g
a .
PRECAST BASE SECTION '(2(3' u§ ) %
S8 "¢
~ o
NI s [=)
| 1830 or 2440 |
[ 1
LONGITUDINAL SECTION TRANSVERSE SECTION * RISER SECTION
(Poid os Standard Drop Inlet or
Meters Manhole depending on
use of structure)
OPTIONAL VARIATIONS AVAILABLE
WHEN SPECIFIED AS A MODIFIED B-3
Notes:
! See General Notes for additional information on Weep holes,
]-— 220 ] step requirements, "H" dimension, etc.
d | The Tee Unit is to be precast for delivery to the construction site as a
PRECAST RN complete unit. Alternate designs meeting the approval of the Engineer
RISER may be substituted for that shown hereon. —_ ——
SECTION L .
The precast base section is to conform to the requirements of
¢ AASHTO M170M.
LARGE PIPE
— = —l — The precast riser section is to conform to the requirements of SECTION
AASHTO M139M, h ini i i .
| _ SHTO M199 Aexcept that minimum wall thickness is to be 125 mm. ELLIPTICAL TEE MANHOLE
~— ¢ SMALL PIPE The Bose Section is to be the same class and strength as the adjoining !
pipe culvert and the tongue and groove joints are to be of an identical
design. X
PRECAST BASE Concentric riser section may be substituted when approved by the Engineer. ~ A
TION
SECTIO _ Other monufacturer's designs for Reducer Sections moy be substituted 1
N e T =y when approved by the Engineer.
. . . . . Max. A 90°
Reducer Sections with pipe crowns or center lines matched are available thru -
1830 or 2440 in addition to the matched inverts shown hereon.
1800 mm
I pipe PLAN
MANHOLE TEE BEND
REDUCER SECTION TEE SECTION
Sheet 2 of 2
SPECIFICATION
STANDARD PRECAST BASE UNITS REFERENCE
Rev. 8/97 MAX. DEPTH (H) 7.6 m 105
UNLESS_OTHERWISE NOTED, ALL DIMENSIONS 302
103.11 ON_THIS SHEET ARE IN MILLIMETERS VIRGINIA DEPARTMENT OF TRANSPORTATION
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B-4

% Other Stondard grates or drop inlet throat sections may be substituted when specified on the plans.

* See standard Drawing DI-5,DI-7,7A,7B

for details of cover, grate, Cover and grate to be placed

qutter(s). with bars parallel to flow line
_ of ditch.
5 Connection may be eliminated - |
[ if riser can be fabricated and 1200 mm nominal diameter
* % RISER SECTION (Paid as S| * delivered in one section. Drop Inlet Riser
Standard Drop inlet or v *
meters of Manhole depending
on use of structure.) ﬁ Collar(if req'd)
o
To be 2.77 mm thick
~ | | +
zloo € ‘ \
258 & | |
olv . o
5|Ee 3 | |
wl8 . R J
2 _9»2 o
CIPE T
~ O
2
| 4
1830 or 2440
TRANSVERSE SECTION LONGITUDINAL SECTION
Notes:

The Tee Unit to be fabricated for delivery to the construction site as o complete

unit. Actual design details and methods of construction will be at the option of the fabricator
and meeting the opproval of the Engineer, except the sheet thickness, corrugation,

and Specifications to be met will be the same as those required for the adjoining pipe
culvert. If asphalt coating is specified for the culvert, the Tee Unit shall also be coated.

When required, connection between drop inlet Riser and Tee Unit moy be bolted or riveted.

SPECIFICATION

CORRUGATED METAL TEE SECTION
%05 MAX. DEPTH (H) 7.6 m

UNLESS_OTHERWISE NOTED, ALL DIMENSIONS
VIRGINIA DEPARTMENT OF TRANSPORTATION ‘ £35S QTHERWISE NOTED, ALL DIMENS) 103.12




Continuous pipe or precast

plug as required 1220
on plans
B ﬁ
C C

A

\/
x To outfall

375 mm plain or reinforced concrete
pipe as required on plans

5 =]

PLAN

M12 Nut
M12 x 125 mm
S.S. Bolt

25 x 25 mm A36M
Steel Bar

)/25

|| T

[ | |, ~Riser when
I ‘/ required
[ 171

I

|

| } Mortar

Drop Inlet)

RISER SECTION
(Paid as Std DI-9

4— =375 mm

pipe min.
—_

nominal
diameter

"H" 1.8 m

Max.

0.6 m

375 mm
e

nominal dia. [-}]

nominal
diameter

SECTION B-B

Min.

BASE SECTION
375 mm Pipe)

(Paid os meters

SECTION C-C

Precast pipe plug shall be set in fresh mortar.

Precast plug shall conform to pipe manufacturer's joint design and shall have
a min. thickness not less than pipe wall thickness.

This inlet is to be used only in locations not subject to traffic.
Frame is to be securely mortared to Tee Section.
Frame ond grate to be Groy Iron, ASTM A48, Closs 30S.

The precast Tee Unit is to conform to the requirements of AASHTO
M170M for 375 mm Class Il reinforced concrete pipe.

If needed the cost of the precast plug shall be included
in the price bid for the DI-Q.

25 mm 0 Boar Stop
FRAME PLAN
HALF PLAN FRAME & GRATE
Bars 17 mm

240 Locking Bar

| 280
SECTION A-A GRATE

470 |

75

Bar Slot
Bar Stop

——

[—-— 12
— - 12

! 1
SECTION A-A FRAME

Locking Bar
Slots

Opening 19 mm

REV. 9/1/97
SPECIFICATION
REFERENCE 3575 mm PIPE TEE SECTION DROP INLET
233
302 VIRGINIA DEPARTMENT OF TRANSPORTATION UNLESS OTHERWISE NOTED, ALL DIMENSIONS
ON THIS SHEET ARE IN' MILLIMETERS 104.24




Limits of pay line

DI-14D,14E ,14F 790 L 64x64x6.4
X XD.
L A "‘! 1 1 : Galvanized
Warped 200 —— 660 ———200 Q
Pavement 7_| | | o |, &
|_—st'd. DI-1
o o ===1=|P Collar & grate 2 =]
g 8 B = S==2 R a
&8 S=== A~ ||
| Bors F E=E5| | 200 MC 150 x 18 x 965
_\ I=SI=1=1=] ] vox x mm
\ \wllI==== Galvanized
[\ SE8E85 |, PLAN -
J L‘V ( M12 x 1 mm
—_— = —— —— — Stud Shear Connector
a ] Double throat
,/ ( Refer TYPE 1l SECTION
7 ! ol B COLLAR DETAL
’ f EEEE ) #és 2%%sm$1:11 c-c
s F — | | EEEE 910
Construction = ===
* s s f s s |
or expansion S588 #13 Bars B-1 _A Bors V
joint B _J I=l=I=]= @ 200 mm c-c Bars H
Worped —= =555 510
Pavement o
A=l ol viEw 4 ATl H
TYPE Il double chamber, double throat —— 75 0 :
Limits of pay line - N .l_ T
ITYPE Isingle chamber single throat 7 - N -
Limits of pay line S, o ol o 1 , NN >
B © ol |le.df St'd. . »
3 | O . 3 2| 8| 5 |, ) sT-1 - 5
% B | : : IL 3 " °
2 L64 x 64 x 6.4 mm < 200‘\ "
E | —T . 2| @ ! | t
a_g Galvanized 48| 2 g];ji 1% /% | |gars B t:_-.—u—,- - ﬂ
8- Approach paved 4 @ 5. "Dowels\_
Euw L 64xB4x6.4 2 910 " shoulder gars 8 ” 500 150 mm Bars Hi
g& Galvanized 710 St'd. DI-1 ars 0 Bars Vv
=F st'd. DI-1 R ;
= £ Golar & Grote s10 I3 43%2 < Collor & grote SECTION B-B SECTION C-C
> € \ 200<_710 — . - AA fA mipimunr: 5C|)0 mlm footin? depfth is required for TYPE & 1l
S NS 75 25[ 1 MC150x18 [p* < < orming t"e inlet slot, see plans for (NOT TO SCALE)
§cE length "L".
2¢€ s S IR x € 2420
= g A . ) 2020
1) . b ISE I 1 |
o E . > . © | 5 X 75 diometer weep hole to be located to
5€o §g 5 . E drain subbase. Weep hole with 300 mm 430"5 v /!’BWF Bars V2 |
gg.. 2 = sleg X 3?10 mm Iplo_s,ticd hotrd\:«o(e cloth , 6.4 = T -
= | . k<] mesh or galvanized steel wire , minimum v b M :
g - E © |3 £ i : —  wire diomgeter 0.76 mm, number 4 mesh F — j_" "“I 11::]
<2 <€ e - a|® hardware cloth anchored firmly to ™ | | Bars H Ll
$o8 Sleg® - a outside of structure. S| Bars H ars i:l o
e S|IEg e ¢ . 3| gl o st'd | Bore Ha g%_d1 o gl 8
‘ olgB 8 - I S8l s d ars - RS
©D r gl as x D Sic g [T ST-1 | / | ke
T £ ; rBors V-2 Lol — Pl
¢ = 4 i A
Bars V Z ) /RN I 200 FBors h2
Dashed lines shown in ~ Bars H Lrvee nini Barrier —-{I___‘:_J/
et Bars H1 TYPE |
SECTION A-A hereon Bars H2 t Bors H2 TYPE I Note:
I\::glllc?é? T2$F?E nlﬁ?trn.}:tlﬁlr(eg‘j(:k- EQ;E \',';"'et Refer to plans for structure f'ierf?gcgioﬁ:"g? ines SE(?[USE‘ |||3 D
which require single SECTION A-A locations, data & dimensions o4 inverts PP
chomber only. ' (NOT TO SCALE)
Sheet 1 of 2 SPREEEIEII?%AESN
N
CONCRETE MEDIAN BARRIER DROP INLET (TALL WALL)
REV. 8797 §8g
104.47 | UNLESS OTHERWISE NOTED, ALL DIMENSIONS VIRGINIA DEPARTMENT OF TRANSPORTATION
| ON THIS SHEET ARE IN MILLIMETERS




REVISED ON 10/99 REVISED ON 5/00 REVISED ON 2/01

PB-1
Notes:
When corrugated metal culvert pipe is permitted
on the plans, the Contractor will have the option to
furnish ond install corrugated PE culvert pipe conforming
to AASHTO M294 or PVC ribbed culvert pipe conforming
to AASHTO F794, provided the diameter of the pipe
used is equal to or greater than the diameter of the
corrugated metal pipe.
Backfill : Crusher Run Aggregate Size
No. 25 or 26, flowable backfill or
compacted soils conforming to
AASHTO M145; "The Classification
of Soils and Soil Aggregate, Mixtures
for Highway Construction Purposes,"
Group A-1, A-2-4, A-2-5, A-2-6 or A-3
(GW, GP, SW,GM and SM) only.
N I - - - - - PRI
Y, - - - - - iy (=]
/\//\\< K- 3 3 KKK K7 £3
- =
\\.— - = Plastic Pipe
. - - Y
7
N N3
D - \//
N «
. - o
- T - - - - Q:
X
450 mm (Minimum)
X Minimum opplies to pipe sizes up to and inclusive of 900 mm diometer.
For pipes with diometers larger than 900 mm, the minimum dimension
willbe same as the outside diameter of the pipe.
Sheet 3 of 3
SPECIFICATION
REFERENCE
PLASTIC CULVERT PIPE BEDDING o
ev.
303 VIRGINIA DEPARTMENT OF TRANSPORTATION UNLESS OTHERWISE NOTED, ALL DIMENSIONS 10703
ON THIS SHEET ARE IN MILLIMETERS )
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MINIMUM  THICKNESS-STRUCTURAL PLATE STEEL PIPE ARCHES 150 mm X 50 mm CORRUGATIONS

PC-1

NOTES

X When design height of cover falls within this
cateqgory, foundation and backfill must be
approved by the Engineer.

Cover heights indicated in table are for
finished construction.

The allowable cover tables shown are based on a
soil modulus of 4.8 MPa. All other design criteria
are in accordonce with the AASHTO
Specifications and VDOT Madifications for Soil
Corrugated Metal Structure Interaction Systems.

Structural Plate Pipe-Arch dimensions are to
inside of crest ond ore subject to manufacturing
tolerances.

Minimum finished height of cover shallbe /5 Span

or 300 mm, whichever is greater.

To protect pipe during construction minimum
height of cover prior to allowing construction

traffic to cross installation shall be Span.
2

This cover shall extend the full length of the
pipe orch. The opproach fill ramp is to extend
a minimum of (10)(Height + Span) on each

side of the structure, or to the intersection
with a cut.

2
a
™~
EY
o
Rise

PIPE ARCH DIMENSION MINIMUM MAXMUM  ALLLOWABLE
NOMINAL SIZE MAXIMUM SHEET COVER HEIGHT (m)

AREA . e THICKNESS MAXIMUM CORNER PRESSURE

SPAN RISE REQUIRED 190 X 290
m m (m2) (mm) (mm) (mm) MPa MPa
1.85 1.40 2.04 533 458 2.77 4.8 7.3
1.95 1.45 2.23 521 458 2.77 45 7.0
2.05 1.50 2.42 559 458 2.77 4.2 6.7
2.15 1.55 2.60 544 458 2.77 4.2 6.4
2.20 1.60 2.88 528 458 2.77 3.9 6.1
2.35 1.65 3.07 569 458 2.77 36 5.7
2.40 1.70 3.25 551 458 2.77 3.6 5.4
2.50 1.75 3.53 531 458 2.77 3.6 5.4
2.60 1.80 3.72 577 458 2.77 3.3 5.1
2.70 1.85 3.99 554 458 2.77 3.3 4.8
2.85 1.90 4.27 605 458 2.77 3.0 4.8
2.90 1.95 4.55 582 458 2.77 3.0 4.5
2.95 2.00 4.83 556 458 2.77 3.0 4.5
3.10 2.05 5.1 607 458 2.77 2.7 4.2
3.25 2.10 5.39 663 458 2.77 2.7 4.2
3.30 215 5.67 638 458 2.77 2.7 3.9
3.45 2.20 5.95 696 458 2.77 2.4 3.9
3.50 2.25 6.22 668 458 2.77 2.4 3.6
3.60 2.30 6.60 640 458 2.77 2.4 3.6
3.75 2.35 6.87 699 458 2.77 2.4 3.6
3.80 2.40 7.25 671 458 2.77 2.4 3.6
3.85 2.45 7.52 640 458 2.77 2.1 3.3
3.90 2.50 7.90 610 458 2.77 2.1 3.3
4.10 2.55 8.27 668 458 2.77 2.1 3.3
4.25 2.60 8.64 734 458 2.77 2.1 3.0
4.30 2.65 9.01 701 458 2.77 2.1 3.0
4.35 2.70 9.38 668 458 2.77 1.8 3.0
4.50 2.75 9.75 734 458 2.77 1.8 3.0
4.65 2.80 10.13 803 458 2.77 1.8 2.7
4.70 2.85 10.50 767 458 2.77 1.8 2.7
4.75 2.90 10.96 732 458 2.77 1.8 2.7
4.80 3.00 1.33 696 458 2.77 1.8 2.7
5.00 3.00 1.71 765 458 2.77 1.8 2.7
5.05 3.05 12.17 729 458 2.77 1.8 2.7

Span

Sheet 10 of 17

SPECIFICATION
REFERENCE

232
302

STRUCTURAL

VIRGINIA DEPARTMENT OF TRANSPORTATION

PLATE STEEL PIPE ARCH
HEIGHT OF COVER TABLE FOR H-18 LIVE LOAD

Rev. 8/97

UNLESS OTHERWISE NOTED, ALL DIMENSIONS 107.13

ON THIS SHEET ARE IN METERS
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PC-t MINIMUM THICKNESS-STRUCTURAL PLATE STEEL PIPE ARCHES 150 mm X 50 mm CORRUGATIONS
% When design height of cover falls within this
PIPE ARCH DIMENSION MINIMUM MAXIMUM ALLLOWABLE category, foundation and backfill must be
approved by the Engineer.
MAXIMUM SHEET COVER HEIGHT (m)
SPAN RISE AREA . fe THICKNESS MAXIMUM CORNER PRESSURE Cover heights indicated in table are for
REQUIRED finished construction.
190 290 *
m m (m?) (mm) (mm) (mm) MPa MPa
The allowable cover tobles shown are based on a
4.05 2.85 9.01 978 788 2.80 3.6 54 x soilmodulus of 4.8 MPa. Allother design criteria
4.10 2.90 9.48 958 788 2.80 36 51 x are in accordance with the AASHTO
Specifications and VDOT Modifications for Soil
4.25 2.95 9.75 1008 788 2.80 3.6 51 x Corrugated Metal Structure Interaction Systems.
4.30 3.00 10.13 986 788 2.80 3.6 4.8 x
4.40 3.05 10.59 963 788 2.80 3.3 4.8 X Structural Plate Pipe-Arch dimensions are to
4.55 3.10 10.96 0on 788 2.80 3.3 4.8 X% inside of crest and are subject to manufacturing
4.65 3.15 .43 1062 788 2.80 3.3 45 x tolerances.
4.75 3.20 11.80 1039 788 2.80 3.3 45 X o o )
480 305 12.26 1016 788 280 30 42 x Minimum ﬂmshed.he\ght (.)f cover shall be Span
or 0.3 meter, whichever is greater.
4.95 3.30 12.73 1069 788 2.80 3.0 4.2 X To protect pipe during construction minimum
5.00 3.35 13.19 1044 788 2.80 3.0 4.2 x height of cover prior to allowing construction
troffic t installati hall be S .
5.20 3.40 13.56 1100 788 2.80 3.0 42 x rothe o cross mstotohion Shot b€ S
5.25 3.45 14.03 1074 788 2.80 3.0 3.9 x This cover shall extend the full length of the
S 30 350 14.59 1049 788 2 80 2.7 39 x pipe arch. The approach fill ramp is to extend
. . . . : . a minimum of (10)(Height + Span) on each
5.45 3.55 14.96 105 788 2.80 2.7 3.9 x
550 360 15.51 1077 788 2.80 2.7 39 x side of the structure, or to the intersection
: : : : : : with a cut.
5.65 3.65 15.98 135 788 2.80 2.7 3.6 X
5.70 3.70 16.44 107 788 2.80 2.7 3.6 X
5.85 3.75 16.91 166 788 3.50 2.4 3.9
5.95 3.80 17.47 n3s 788 3.50 2.4 3.9 X Maximum cover heights shown moy be increased
6.00 3.85 18.02 1110 788 3.50 2.4 3.9 by a maximum of 0.3 meter if a sheet thickness
6.05 3.90 18.58 1080 788 3.50 2.4 3.6 greater than 2.80 mm is used.
6.20 3.95 19.04 140 788 3.50 2.4 3.6
6.25 4.00 19.60 110 788 3.50 2.4 3.6
Rb
Re / Re 3
['4
Rt ‘[
)
Spon
Sheet 11 of 17
STRUCTURAL PLATE STEEL PIPE ARCH SREFERENCE
REFERENCE
Rev. 8/97 HEIGHT OF COVER TABLE FOR H-18 LIVE LOAD 232
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INSERTABLE SHEET MSD 1821

200 X 200 mm Opening for Backfill

PP-1
installation at both ends of Box Culvert. 200 X 200 mm Opening for Backfil
Existing installation at both ends of Pipe.
Box Culvert Double row
bricks shall
A R L. . be employed
K C Backfil Existing Pipe
. | Existing
Backfill Invert elevation
— -
LT T T T 7T T
T T T T T
Double Row
e Bricks shall
1 | be employed
.
SRR L> C Double Row Bricks
< b 300 Min.
SECTION C-C
300 Min. SECTION A-A
300 Min S Variable Up to 1650 mm diameter Pipe
: Existing Pipe
— = = - Existing Mortur Welded Wire Fabrics
Class 20 Conc. Pipe AR VRN N 277 76 x 76, MW30x MW30
Concrete (900 - 2700 mm Pipes)
-, b 76 x 76, MW15 x MW15
e : / —5; (750 & Smaller Pipes)
% Brick ;é A- 50 mm for 750 mm &
Masonry : %% Smaller Pipes
' % 75 mm for 900 - 2700 mm
: N %% Pi
- - \ %% ipes
PR - UF e . ] /lﬁ *- 100 mm for 750 mm
=B Backfill Suggested NN 7 Smaller Pipes
L X 200 X 200 mm Opening 150 mm for 900 mm -
SECTION OF BRICK MASONRY Existing Pipe to facilitate installation 2700 mm Pipes
PIPE PLUG of Backfillat both ends
SECTION OF CONCRETE PIPE PLUG ;ifpep‘%?ugfgr all types of SECTION OF PRECAST PIPE PLUG (Male End)
' Male or Female plug design
QUANTITIES (to be furnished where applicable.
. . m3 SECTION B-B
e Backfill Per Each
per meter Conc. Plug
300 0.07 0.01
375 0.1 0.02 NOTES:
450 | 0.16 0.04 Backfillis to_be either Flowable Backfilor Fine Aggregate
600 0.28 0.07 as per the Specifications and is to be paid as m> of
750 0.44 0.12 Flowable Backfill.
900 0.64 0.18 For placement of structures, see roadway plan sheets.
1050 0.87 0.25
1200 1.13 0.33 Concrete brick may be used in lieu of clay brick. Jumbo brick
1350 143 0.42 willbe permitted.
1500 1.77 0.52
1650 214 0.63 Precast notes :
1800 2.54 0.75 Concrete to be 30 MPa Minimum Compressive strength.
2050 350 0.98 Concrete and Reinforcing Steel shall be in accordance with
2100 3.46 1.03 AASHTO M170.
2250 3.98 1.18 . . .
2400 452 1.35 Detail shown ‘for Precast Plug is representative only, other
manufacturer's design willbe acceptable upon approvalby the
2550 5.11 1.52 Engineer.
2700 5.73 1.71
SPECIFICATION
REFERENCE
DETAILS FOR BACKFILLING ABANDONED CULVERTS
Rev. 8/97
VIRGINIA DEPARTMENT OF TRANSPORTATION UNLESS OTHERWISE NOTED, ALL DMENSIONS 107 21
ON THIS SHEET ARE IN MILLIMETERS i




REVISED ON 7/02

PG-2A
OUTSIDE ROAD DITCHES MEDIAN DITCH
TYPE D Sq. m
surface
rong s o D = Depth w, W, areo
O ditep, OPe > per m
Slope S 52
‘fj 200 825 | 825 1.65
w Wa
SQ. METERS
TvPE D FRONT BACK w1 w2 K (;URFACE
—m | SLOPE SLOPE  [mm | mm AREA/METER
Al 150 6:1 4:1 910 620 48 1.53 K - 82
Al 200 6:1 4:1 1215 | 825 [ 104 2.04
A2 150 6:1 3:1 910 475 42 1.39
A2 200 511 31 215 1 630 | 92 185 DITCH AT TOE OF FILL OR TOP OF CUT
A3 150 6:1 2:1 910 335 38 1.25
A3 200 6:1 2:1 1215 | 445 | 82 1.66 TYPE E | 300 670 | 670 1.34
B1 150 4:1 4:1 620 620 38 1.24
B1 200 4:1 4:1 825 825 82 1.65
B2 200 411 301 825 | 630 72 1.46
B2 250 4:1 3:1 1030 790 130 1.82
B3 200 4:1 2:1 825 445 60 1.27
B3 250 4:1 2:1 1030 560 m 1.59
B4 200 411 117211 | 825 | 360 55 1.19
B4 250 4:1 11/2:1 | 1030 | 450 101 1.48
C1 200 3:1 2:1 630 445 50 1.08
C1 250 3:1 2:1 790 560 92 1.35
Cc2 250 3:1 11/2:41 790 450 80 1.24
Cc3 250 3:1 1:1 790 355 70 1.15
K = 15

PLAN FOR TRANSITION OF PAVED MEDIAN DITCH TO MEDIAN DROP INLET GUTTER

c A B = v w ALTERNATE METHOD
L=3(W;+W5) -
1 ¥ ~ OF FORMING DITCHES
SECTION E-E SECTION A-A
- Construction joint Median
= | (Invert ‘optionol ! Drop 25 mm
- nvert (flat bottom) Median drop inlet gutter Curtain wall to be located at
= Pay line —= Inlet beginning an end of all channels
A and on the lower end of each
[ ——— ] expansion joint.
E <J mediaon ditch A | <
B —=—Slope 450

Notes: Note:
For Section B-B see Standards DI-7, 7A and 7B. All ditches moy be
Transitional portion of paved ditch to be paid for ot the same ——| |<—150 constructed with vertical
price bid per sq. meter for approach paved median ditch. sides at the option of the
Standard PG-2A ditches to be Class 20 Concrete. Curtain wall contractor.

SPECIFICATION

REFERENCE

STANDARD PAVED DITCHES
502 VIRGINIA DEPARTMENT OF TRANSPORTATION REV. 9/1/97
UNLESS_OTHERWISE NOTED, ALL DIMENSIONS 109.01
ON THIS SHEET ARE IN MILLIMETERS .




EG-1,1A

Pay line

r»B

ENERGY DISSIPATOR

| #13 x 200 mm smooth

|| =

| dowels @ 300 mm c-c

)
[

Pay lines for
""Energy Dissipator]|

i)

| ol

A
J

A
L1
@
o
S
«
m +—1
| b—~_ —

Notes:

Amount of paved ditch replaced by
"Energy Dissipator' tabulated by depths
as shown in Stondord PG-2A.

This item may be precast or cast in place.
Concrete to be Class 20 if cast in place.
For precost see sheet 111.02.

The 2:1 design may be used on either
1 1/2:10or 2:1 slopes.

Bors E,
Bars £ —1 L Bars B EG-1- Energy Dissipator without grate.
1 Bl EG-1A - Energy Dissipator with grate.
! —
I
| %J&:% t SCHEDULE OF REINFORCING STEEL
Flow line ‘ ‘ g8y g 2 LENGTH
of paved ditch —a a0 aa o o APPROXIMATE QUANTITIES MARK | NO. SIZE| SPACING | sHapE
2:1 [1-172:1 c-c
O >» O O o o
= REINF ORCING
P Now e o CONCRETE STEEL Al |8 [860| 860 [#10] 200 STRAIGHT
————
L»B . A2 | 4 [760| 560 [#10 | 200 STRAIGHT
m kg
PLAN VIEW A3 | 4 [320] 250 [#10] 200 STRAIGHT
(No grate shown) ENERGY 2:1 0.60 28 B 6 1140 | 1140 #10 [ 200 STRAIGHT
DISSIPATOR [ 11,11 050 26 ¢ |8 [1m20 | 120 #13 65 STRAIGHT
ENERGY DISSIPATOR D1 | 4 |360| 200 [#10] 200 STRAIGHT
Pay line Shim or grout to D2 | 4 [470| 340 [#10 200 STRAIGHT
seat angle iron
150 D3 | 4 [570| 480 [#10| 200 STRAIGHT
NES ﬂ 150 Bolt angle iron D4 | 4 |670| 620 |#10 200 STRAIGHT
2% /“}// to concrete D5 [ 4 [760| 760 [#10| 200 STRAIGHT
ao® 1 ‘ p E1 |4 [eo0| 600 [#10] 200 STRAIGHT
= = E2 | 4 [440| 440 [#10] 200 STRAIGHT
e~ ){ ™
— Slope 1:50_ \_ H Bors E
tBo\t pipe - @l \{, | Bars C For 2:1slope L=1675 Weld pipe to angle
o concrete 175 -l For 11/2:1slope L=1350 iron
1500 (2:1 slope) T
125 (11/2:1 slope) : L -
SECTION A-A Cut pipe to fit 5T ] Y o
slope angle ©
300 | 300 | 300 o b
ELEVATION % 1 Yooxsexi2.7 gal
— M12 Anchor bolts to [ -7 galv,
1 be hook type for new VIEW I M
17 J— construction and expansion
_4 i Bars A type for retrofit. 3 *
hd ey Al o
L Bors A, 75 mm  Standard(&2 I IS
? s B b pipe galv. S -
ars ] ) 16 mm dia.
Lo Bc‘rs A . G ] | /ho\e for
T J_L 4 16 mm dia.hole forJ‘ M12 Anchor
. " M12 Anchor bolt PLAN VIEW ! bolt
| Fso
== —
SECTION B-B SAFETY GRATE DETAIL

REV./9/1/97

STANDARD ENERGY DISSIPATOR
FOR USE WITH PAVED FLUMED

m.o1 ON THIS SHEET ARE IN'MILLIMETERS

UNLESS OTHERWISE NOTED, ALL DIMENSIONS

‘ VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

502




REVISED ON 2/01

CHECK DAMS
TYPICAL DETAIL FOR ROCK CHECK DAM TYPE I

> A

r— L (Varies) —-‘
13 Lj

Ground Line

X Height of crest is to be
1.2 mz if channelor swale
is deep enough or as
designated by designer.

Shallnot be used
for locations in
live streams

Dry Riprap Closs |

Top of Bank

Flow

Flow Line

SECTION A-A

TYPICAL DETAIL FOR ROCK CHECK DAM TYPE II

0.3 m # 57 stone
'75 —<— TRAFFIC
®

0.3 m Foundation
Ground Line

> A

Foreb Low Point
) orebay
05 m 1008 m 4 - i D2 cacas]lensasasss s
O | (St 0T
e EERR5 'ea salolloas)
e NH=HS555550 A | AR
AL ST T__¢ 18 m E o
0.3 m > Foreb Shallnot be used
orebay for locations in
#3 Coarse Aggregate 7/ 0.6 m live streams
SECTION A-A L A

FRONT ELEVATION

Shallnot be used
in cut ditch within
clear zone when H > 0.3 m

ESC-INS

ROCK CHECK DAM SPACING

45
40
,\f“,u
= 35 z
€
£ "
o
Q .
g EXAMPLE g
[&]
2 A
0 95 |, —EXANPLE
: %
o
20
S %
% o b2
S5 0%
= » .U %
=) -09°%
= 0 i?ﬂgﬁ
=
5 /

0.2 0.3 0.4 0.5 0.6
CHECK DAM HEIGHT (m)
MEASURED AT BOTTOM QF SPILLWAY

DESIGN OF STONE CHECK DAM SPACING
(n=0.030, V=0.6 m/s)

EXAMPLE : HEIGHT OF STRUCTURE 0.5 m
GRADE 2%
EXTEND PERPENDICULAR FROM 0.5 m HEIGHT TO INTERSECT

2% GRADE®
EXTEND 90 TO THE LEFT TO DETERMINE SPACING (27 m¢)

NOTES:

Rock Check Dams that are designated on the plans

as a Stormwater Management (SWM) item are to be left
in place as a permanent installation.

H = Height of dam 0.3 m or os designated by designer.

Where drainage areas exceed 0.4 hectares or ditch grade
exceeds 3%, a temporary sediment trap shallbe

installed with minimum dimensions of 0.3 m deep

and 1.8 m in length.

® If Rock Check Dams are subject to two way troffic ond ore
located within the clear zone, they are to have 6:1slopes on both
sides.

Sheet 1 of 8
SPECIFICATION
REERENCE TEMPORARY EROSION & SILTATION CONTROL
107 Rev. 8/97
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REVISED ON 2/01

ESC-INS

TYPICAL DETAIL FOR TEMPORARY FILTER
BARRIER / SILT FENCE AT CULVERT OR PIPE

Filter Barrier / Silt Fence

X Distance is 1.8 m minimum if flow is toward the embankment.
To be contained in right of way or easement.

Filter Barrier/Silt Fence NOTE:
Endwall . -
If on%/ portion of Fillis
f'—'—"—'* greater than 1.5 m, Silt
= = Fence is required.
. & If Fillheight is less
Toe of fil +— Culvert thon 1.5 m, Filter Barrier is
required.
o
J E—— L — ¢
Forebay
Flow
—
Forebay - Flow
Toe of fill

TYPICAL DETAIL FOR TEMPORARY FILTER
BARRIER AT TOE OF FILL

—;;A

/ Temporary Filter Barrier

|
Toe of fill J !

Forebay

Temporary
Filter Barrier

SECTION A-A

(u]

TEMPORARY

A Fence

ful ful

I
Toe of Fill J |

Forebay

Temporary Silt

€

SECTION A-A

Extra Strength Geotextile Fabric

0.9 m Min.

%
| Posts

SILT FENCE

NOTE:

Rock Check Dam is to be
constructed in accordance
with the Road and Bridge
Specifications, and Standard
ESC-INS sheet 115.01.

Forebay

Posts and Top railshallbe @ nominal63 mm X 63 mm or a

75 mm

Dia. No. 2 Southern Pine, a nominal50 mm X 50 mm

Oak, or steelhaving o min. mass of 1.86 kg/m and o min.

200 mm in trench.

length of 1.5 m for Temporary Silt Fences. Supports for
Temporary Filter Barriers shallbe @ nominal25 mm X 50 mm
or 0 38 mm Dia. No. 2 Southern Pine or Oak, or steel
having @ min. mass of 1.5 kg/m.

Provide 25 mm Tuck or suitably
reinforced top end section.

Embed Geotextile Fabric approx.

Trench approx. 100 mm deep X 100 mm wide

Fill trench to anchor bottom of Fabric,

compact thoroughly.

See Detail A

Extra Strength
Geotextile fabric

Fill trench to
anchor bottom of
cloth, compact thoroughly

TEMPORARY FILTER BARRIER

Provide 25 mm Tuck or
suitably reinforced
top end section

Embed Post
0.3 m Min.

Embed
geotextile
in trench

Trench approx.
100 mm deep
x 100 mm wide

Forebay
Sheet 4 of 8 DETAIL A
SREFERENCE
TEMPORARY EROSION & SILTATION CONTROL
Rev. 8/97 2372
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REVISED ON 2/01

ESC-INS

TYPICAL
DROP IN
SLAB

C

=N/
Sedime?tm

oncrete Gutter a =
Curb Inlet

DROP INLET SILT TRAP

to concrete

TREATMENT FOR
LET WITH CONC.

Geotextile Fabric
stapled to

50 mm x 100 mm
Wood stud

Masonry
Blocks

Temporary Filter
Barrier

TYPICAL TREATMENT

CURB DROP INLET  Cocent I‘
300

SECTIONAL  VIEW

0.4 m Temporary
Filter Barrier adjocent

Posts and Top railshallbe o nominal63 mm X 63 mm or ALTERNATE DROP INLET SILT TRAP
a 75 mm Dia. No. 2 Southern Pine, anominal50 mm X

50 mm QOak, or steelhaving a min. mass of 1.86 kg/m (BLOCK AND GRAVEL TYPE)

and o min. length of 1.5 m™ for Temporary Silt Fences.

Supports for Temporary Filter Barriers shallbe a nominal Curb Inlet

25 mm X 50 mm_or o 38 mm Dio. No. 2 Southern Pine _ I

or Oak, or steelhaving a min. mass of 1.5 kqg/m. - -_—

R S S S S S S e B oo e ———

e e

T T3E R AR S50 %g%oooo
Concrete Block

Wire Screen Gravel Filter

TYPICAL TREATMENT
FOR DROP INLET
WITHOUT CONC. SLAB
Drop inlet silt traps will be measured Runoff Overflow % Filtered Water
for payment in meters of Temporary g@dﬁeﬁ% 7
Filter Barrier. =) P =

| —_ T3
22 ST o
P Y e

Wire Screen

50 mm X 100 mm Wood Siud
(to keep front blocks in place)

Curb Drop Inlet Filter Barrier will be mr_
measured in meters along the throat
and paid for as Temporary Filter Barrier.

Posts and Top railshallbe o nominal63 mm X
63 mm or a 75 mm Dia. No. 2 Southern Pine, o
nominal 50 mm X 50 mm Oak, or steelhaving a SECTIONAL VIEW
min. mass of 1.86 kg/m and a min. length of
1.5 m for Temporary Silt Fences. Supports for
Temporary Filter Barriers shallbe a nominal

25 mm X_ 50 mm or a 38 mm Dio. No. 2 Specific Application
Southern Pine or Ok, or steelhaving a min. Thi thod of inlet tect n Iicobl ¢ b inlet
mass of 1.5 kg/m IS me o] ot iniet protection 1S applicable ot cur iniets

where an overflow capability is necessary to prevent excessive
ponding in front of the structure.

Geotextile products designed to be
;.‘(‘atrgforory inserted into grated drop Inlets or
Barrier designed to cover the slots of slot

drop inlets that have been approved

for use on VDOT projects and are
found on VDOT's SPEL list may be
substituted for the drop inlet
protection devices.

ALTERNATE DROP INLET SILT TRAP

Wire Mesh (GRAVEL TYPE)
Filtered Water

Specific Application

This method of inlet protection is opplicable at curb inlets-
where ponding in front of the structure is not likely to cause incon-

Sheet 6 of 8 venience or damage to adjacent structures and unprotected oreos.
*REFERENCE
TEMPORARY EROSION & SILTATION CONTROL
Rev. 8/97 07
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REVISED ON 2/01

TYPICAL SEDIMENT TRAP

>

< PAY LINES —=
Length of
TP B F Sedment —=
Trap varies H
Typical Check
S | |
Dam
Typical Check Dam
Width of Sediment
Trop varies
T Cut side slopes in sediment
J !T Trap as steep as soil
fl conditions will allow SECTION B-B
S < o
A <>
Usedimen NOTES:
Trop Check Dam is shown for illustration only and is
not included in payment for Sediment Trap.
Ditch: For details see plans
I

L.

B

127 m?* /ha
(dry storage)

Top of Ditch Slope

Typical Check Dam

Normal Flow Line

Excavated Area

PLAN VIEW

Ditch Invert

Note: The sediment storage volume shallbe
254 m3 /ha of total contributing drainage area
and shall consist of half in the form of wet
storage and half in the form of dry storage.

Zero Gradient if
Practicable

127 m3 /ha

Sediment Storage

(wet storage)

* Where drainage areas exceed
0.4 ha or ditch grade exceeds
3%, a Sediment Trap shallbe
installed with each Check Dam
with minimum dimensions of 0.3 m
deep and 1.8 m in length.

SECTION A-A

ESC-INS

TEMPORARY EROSION & SILTATION CONTROL

VIRGINIA DEPARTMENT OF TRANSPORTATION UNLESS OTHERWISE NOTED, ALL DIMENSIONS

ON THIS SHEET ARE IN MILLIMETERS
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‘{\ ) N ) Surface <

o o
g N o A
<+ & N
® KA. e
%\\// oD
/\\ 3 B
V//\/ . . Base
2
A A
o
-
KA b :
N s C Notes:
This item may be precast or cast in place.
Subbase X X
Concrete to be Class 20 if cast in place,
30 MPa if precast.
175 Curb having o radius of 90 m or less
(along face of curb) will be paid for as
radial curb.
& The depth of curb may be reduced as much as 75 mm
(325 mm depth) or increased as much as 75 mm (475 mm
depth) in order that the bottom of curb will coincide with
the top of a course of the pavement substructure.
Otherwise the depth is to be 450 mm as shown. No
adjustment in the price bid is to be made for o
decrease or an increase in depth.
When this standard is to be tied into existing
barrier curb, the transition is to be made within
3.0 m or the chaonge in standards made at reqular
openings.
This curb may be used with any design speed
but is required when design speed is greater
than 60 km/h on Ruroal highwoys and 70 km/h
in developed urbon & suburbaon areas.
SPECIFICATION
REFERENCE
STANDARD 100 mm CURB
REV. 971797 502
VIRGINIA DEPARTMENT OF TRANSPORTATION
201.02 UNLESS_OTHERWISE NOTED, ALL DIMENSIONS ‘

ON THIS SHEET ARE IN MILLIMETERS




INSERTABLE SHEET MA 78

A =7
'/ WIDTH OF ENTRANCE—=]
EXPANSION JOINT ——={
&
o 5
zZ o
O S8
EXISTING OR_PROPOSED « ©
SIDEWALK OR SIDEWALK SPACE b2
= CURB INCLUDED IN é g
EXPANSION JOINT ENTRANCE GUTTER €N
(jl L >~
O 0
Z (]
S - = 8
— c
( \/ =z O
UNPAVED SPACE S
w
- < ) =
150 \A FLOW LINE 2

WIDTH OF GUTTER
ENTRANCE WIDTH
Desirable minimum 4.8 m

EXPANSION JOINT Absolute Minimum 3.6 m.

Edge of PovememJ

FACE OF CURB

NORMAL GU

o

/l/

HALF PLAN

A<—J

0% to 10% Change

SIDEWALK SPACE ———=

A A

TTER

L—WSOO

[=——For curb and gutter only ———=—
l=—For sidewalk, curb and gutter - Built concurrently

1500 ————|

]

xx12 % maximum
xxx 3 % maximum decrease in slope for first 3 m
8 % maximum decrease for succeeding minimum 3 m

SECTION A-A

Parabolic Curve—‘

¥ CLASS 20 (H.E.S.) CONC.

150 mm of Aggregate Base Type [ Size 21B

CG-9D

HALF PLAN
}-—W\'dth of Entrcmceﬂ 900 mm
. 900 mm :
Limits of - .
Accessible Limits of
Route ® —— 7777%777 Accessible
90@[ mm  min. Route &

) NON-TRAVERSABLE 15h0 )
900 mm min SLOPE — 900 mm min.

Y
ACCESSIBLE ROUTE DETAIL

Additional right-of-way is required if the limits
of Accessible Route PR extend beyond existing
or proposed VDOT Right-Of Way.

Detailto be used when the combined width of
unpaved space and sidewalk space is less than 2.1 m.

rt 380
VNN

Accessible route is defined as a continuous
unobstructed, stable, firm and slip resistont
path connecting all accessible elements of a
facility that can be approached, entered and
used by persons with mobility impairments.

VA

* If accessible routes are being provided,
a minimum mm traversable width
is required.

X X

X XX

A Point of grade change

increase in slope ot minimum 3 m intervals
interval and

intervals

When used in conjunction with Standard
CG-3 or CG-7, the curb face on this

Standard is to be adjusted to match the SECTION D-D
mountable curb configuration.
SPECIFICATION
REFERENCE
STANDARD ENTRANCE GUTTER
502 Rev. 8797

VIRGINIA DEPARTMENT OF TRANSPORTATION

UNLESS OTHERWISE NOTED, ALL DIMENSIONS

ON THIS SHEET ARE IN MILLIMETERS 203.03




Dowel Diameter T/8(Min. 30)x 450 mm

Plain Bars 300 mm c-c

£

(BEFORE

DETAIL OF TRANSVERSE
CONTRACTION JOINT
INSTALLATION OF SEAL)

stituted.

the Specifications.

width and depth.

General Notes

Alternate preformed sealants having o cross-sectional area
comparable to type A (Contraction Joints) and type D (Expansion
Joints) and meeting the approval of the Engineer may be sub-

Other types of joint material are to be in accordance with

All details not shown hereon to be in accordance with Standards
PR-2, Sheet 2 of 3.

All Contraction Joints to be sawed in conformance with detail
to the left, except that where gravel aggregate is used in the
concrete, the joint may be prepared by forming 6 mm or less of
the width, for the depth shown with non-metallic or removable
material, followed by sawing to complete the joint to the required

For details of Transverse Construction Joint, see below.

a
Dowel Diameter /

(BEFORE

Y - 20 orZSﬂT«

PR-2

‘. >
DX D

T/8Min.30)x450 mm_" » - [ .
Plain Bars 300 AN . . —
mm C-C W
b [
Joint Filler ’ .A o

DETAL OF TRANSVERSE

EXPANSION JOINT

INSTALLATION OF SEAL)

PREFORMED CHLOROPRENE
ELASTOMERIC JOINT SEALANT

SILICONE JOINT SEALANT

SILICONE JOINT

SEALANT

PREFORMED CHLOROPRENE
ELASTOMERIC JOINT SEALANT

2V % % % %% Y% %% Y% % % Ve %
RRRRERRERRIRRRRK,

%oV %
03029
R
S

Type A

-

R X7~ e %%
K RS R RTSTSTSIITKKK KL
S I SR e
e R 1%

Va
R

VAV,
RS

e
2

oV
e

oV
o295
G

>
R
RK

%%
2

oV
20

Va
&

Vo
e

VAV,
RS

'V
20

Va
e

v
RS

Type B

Back-up Material 6
shall be 257 —
greater diometer
than Y dimension.

6 mm min. below

Y
}——/—{’puvemem surface

Closed Cell Polyurethane

Foam Rod

Shope factor 2:1 width
to depth, not less than X
6 mm not more than

pavement su
Closed Cel

%*7%
W

to depth,

13 mm. 13 mm.
Sealont Sealant
Minimum . .
Joint Width (Silicone Sealer, Joint Width
(Y) | Thickness(E) o
6 20
Back-up Material ¢ |
10 6 shall be 25% 2
13 6 greater diameter
than Y dimension.

SEALANTS FOR TRANSVERSE CONTRACTION JOINTS

Type C

6 mm min. below

Foam Rod
Shape foctor 2:1 width

6. mm not more than

rface
| Polyurethane

not less than

Minimum
Silicone Sealer
Thickness(E)

10

13

Type D

SEALANTS FOR TRANSVERSE EXPANSION JOINTS

When Y = 20
W = 30
X = 50
When Y = 25
W - 40
X = 50

Existing Concrete Pavement

asphalt top is not

Widen top of groove to 10 x 13 mm and seal
with hot poured elastomeric sealant if

used.
| 350 _/)

250
a0 A ‘la - A A s '
S e > - S >
> R - - - - -
b » [ [y [ S . .
% 7) —
= N o 3N |
N e 5 > >
NS > » S S -
=l 3 > . b o C
- S

grout.

/
Drill 250 x 30 mm holes, 750 mm
c-c into existing pavement. Secure
600 mm # 24 dowels with epoxy

\

750 mm c-c.

(PLAIN AND REINFORCED)

(
Proposed Widening

600 mm # 24 Deformed Dowels

METHODS OF WIDENING CONCRETE PAVEMENT

FOR 4.5 m SLAB LENGTHS
(PLAIN)

Sealant Type

Dimension
A B C D

Widen top of groove to 10 x 13 mm and seal with
Type A or B, if asphalt overlay is not used.

/Aspho\t Overlay

X 45 30 #5-50(50
Y 6 6 20 |20
w B8r2 | - - -
FOR 9.1m SLAB LENGTHS

(REINFORCED)

Sealant Type

Dimension
A B o D
X 45 | 30 [45-50|50
Y 10 10 20 |20
w 30+2| - - -

7
Dowel Diameter T/8(Min. 30) x 450 mm & - o :
Plain Bars 300 mm c-c | ——*= #——= &_——%-
N N N - LY B .
A 3 ~ s s
. 215 215
. !u B, [ LD

[ S
AT -
C e ‘N
. A
N
. .

A - .
—.

3

B If joint coincides with specified joint, conlstructjn accordance with

detoilon sheet 2

(Contraction or Exponsion Joint).

DETAIL OF TRANSVERSE

CONSTRUCTION (BUTT) JOINT
(FOR USE WITH PLAIN, REINFORCED, AND

PLAIN BASE WITH ASPHALT TOP)

Sheet 3 of 3

SPECIFICATION
REFERENCE

316

PLAIN AND REINFORCED CONCRETE PAVEMENT

VIRGINIA DEPARTMENT OF TRANSPORTATION ‘

SHOWING REINFORCEMENT, LONGITUDINAL AND TRANSVERSE JOINTS

Rev. 8/97

UNLESS OTHERWISE NOTED, ALL DIMENSIONS
ON THIS SHEET ARE IN MILLIMETERS

‘ 301.03




INSERTABLE SHEET MA 131

PR-3 Tronsverse constr. joint Notes:
X 1 For 10.8 meter pavement, use single 3.6 meter lanes with 2 construction
MD26 Wires at 300 mm c.c. - /—Edge of pavement ‘ ‘ joints, or 3.6 meter and 7.2 meter lones with one groove and
© B B W s s S i one construction joint.
s P R v N
A1 O o Transverse wires do not extend through longitudinal joints.
o E End lops staggered ST X L .
S E 1525 mm min. ™G Tie bars and dowelbars are to be as near midpoint of pavement depth as feasible
23 gu' * The double lap requirement (900 mm) ond or extra bar method applies only to
=~ b= laps falling within an area 3100 mm beyond the construction joint.
O
v o I | S | e g€ 3 *16 x 760 mm deformed tie bars at 750 mm o.c. may be used in lieu of hook
ga — § T _§ ———— §8m bolts where shown hereon.
Y4 16 high yield bars . =
o Esssooomm long B pavement every 500 meters, and station number stamped into it.
©?2 mm ¢.c n O The date is to be shown in a similar manner at the beginning
;ﬁ@ . r’ of each days pour.
T
1 Both outside edges of divided highway to be stamped. One
$ ? edge of undivided highways where feasible. (TravelLane)
o
< a3 Sheets to be securely
o Mg fastened to prevent
K] NG 450 separation during
% % €o {50 p50ﬁ50 concrete placement,
2 9€Q H H 0 0 n
g _gom i H H HL 45 mm Min. malleable iron or
L 39 T T steel sleeve, threaded entire
o Ol L i length, on inside to receive M16
2 e I T bolt.
o i
° 1 T
N 1 |
O T |
T LLA 200
Edge of pavement / i i
N .
—= 15 mm Effective 15 mm Effective
i ia. x mm
PLAN VIEW dia. x 150 mm di 200
Hook bolts of 750 END LAP DETAIL hook bolt. hook bolt.
[e]o] olts a mm C.C.
to be used when pavement HOOK BOLT DETAIL
Grooved is poured in single lanes. MD123 wires @
90*10 longitudinal Longitudinal wi A 100 mm c.c
O gitudinal wires ; .C.
joint MD123 ot 100 mm c.c. = . 200~
’H*E)O ‘ MD26 wires @ 50| 100 [s0
— — Ly 300 mm c.c. [20 100
T — P — }k N N . — :[200 ; i i
7 c 0 ek =3
Transverse wires . e “SSMD26 wires
MD26 ot 300 mm c.c. #16 Deformed tie bars 760 mm Long ) 007150 300 mm ..
Max. 1.5 m? per chair Max. 1.5 mZ per chair MD123 wires SECTION A-A
3600 3600 Sheets to be securely
ot 100 mm c.c. A fastened to prevent
7200 EDGE LAP DETAIL sepcration during
150 L th ti | concrete placement,
i, 8800y 150 TRANSVERSE SECTION No lop plos )
25" . within 900 mm |=— Transverse Construction Joint
w “ No lap within Transverse construction joint of joint. f~— No lap within 250()].E mm chead of const. joint
. )| 900 mm back —e—=—No lap within 2500 mm ahead of const. joint 3100
ol {f of const. joint 3100% Min. 800 mm lap
g | 915 | 915 915 g
o £ % 1t L 915 | 915 150 el ‘
o T T
sy ., 1t 90+10 ] RS z > — s >
T No 1} % . I | VAN b1 :200 T <g<r AN ‘ {:[200
Sl I 150 o] | MD26 woze |
G ” #16 x 1830 mm 450 Transverse #16 x 1830 mm Tronsverse f— 150
1§ * high yield 3100 wires high yield wires
r 150 bars @ 300 bars € 300 mm c.c
MD26 Wires } mm c.c MD123 e MD123
ot mm c.&. < LONGITUDINAL SECTION Longitudinal LONGITUDINAL SECTION Longitudinal
wires
TYPICAL WIRE FABRIC SHEET EXTRA BAR METHOD DOUBLE LAP METHOD Sheet 1 of 4

200 mm THICK CONTINUOUSLY REINFORCED CONCRETE PAVEMENT |  reference.

Rev. 8/97 (WIRE MESH REINFORCEMENT) 316

UNLESS OTHERWISE NOTED, ALL DIMENSIONS
301.04 ‘ ON THIS SHEET ARE IN MILLIMETERS ‘ VIRGINIA DEPARTMENT OF TRANSPORTATION




PR-4

A

Notes:

Hook bolts or tie bars are to be placed in the some horizontal plane

o as #16 Tronsverse bars. Where necessory odjust the location
je——————#16 Bars at 750#50 mm c.c. —m | @ of hook bolts or tie bars to a 70 mm minimum clearance between hook bolts
& _ or tie bars and transverse bars.
ransverse construction joint bars are to be ploced in the same horizontal plane
B B T truction joint b to be ploced in th horizontal pl
{ } . as #19 longitudinal bars.
o
02 o # 19 longitudinal bars are to be lopped and tied in the same horizontal plane.
3 c
< 45 B|o 3 For 10.8 meter width pavement use single 3.6 meter lanes with 2 longitudinal
4#19 (grade 400) mg b construction joints or 3.6 meter and 7.2 meter lanes with one longitudinal
1830 gmm long o ‘;G construction joint and one grooved longitudinal joint. Tronsverse
— 360 mm c.c. Qg ol bars shall not extend through longitudinal construction joints,
E ‘ ‘ ‘ [ o but shall extend full length (7.12 meter) for grooved longitudinal joints.
ks — o
2 o1 5 R
@ #16 (Grade 300) tie bars f
o 760 mm long @ 750 mm c.c. o 6100 1200
- in lieu of full width »|Q "*ZWOOA+* 1900 4+*2'\004— S th f to b teel ti led
9 tronsverse bors. gz S : mooth surface to be steel trowele
> .
o Tie Bars (Std.PR-2) at o8 8 o gﬁ]r‘j’:/enhonu\ every 500 meters, and station
G.é 7750 mm c.c. ;g c g Concrete TEZESSXEFSE number stamped into it.
/ | e g|s Povement Joint Std. The date is to be shown in
1 | © PR-2 a similiar manner at the
T T T T o I M Z_ beginning of each days pour.
Longitudinal const. 375+—.+375 3 | | L |
joint with 10.8 meters © T % | T Both outside edges of divided highway
L'A pavement - ; 6-hook bolts ;\ to be stomped. One edge of undivided
Transverse construction 3 or tie bars (Std.PR-2) @ 375 |mm  highways where feasible.(Travel Lane)
End lops of bars joint. Longitudinal steel 8 g‘.éiééofru‘s‘psow%%d rS:n7f\)eOngThT \Longitudino\
to be S(oggereud to continue through joint Construction
on angle of 45° Continuously Reinforced Concrete Joint
desirable, 30° min. PLAN VIEW Pavement
PLAN-RAMP & MAIN LINE CONNECTION Extra #19 longitudinal
100£10 7200
3600 3600 Edge of pavement over lap
180 —~ |— #16 Tronsverse bars — 180 Longitudinal center line
40 /ot 750450 mm c.c. 180?{- 180 Grooved longitudinal joint 40 Hook bolt
ZLTTYLS
T o ey o, % 7
Tie Bar L—i 3.6 Meter lane 4—1
80— |[— L [--180 —{| 180
. 180— H= . SECTION C-C
& chairs per 3.6 meter lane @ 650 mm 6 chairs per 3.6 meter lane @ 650 mm l—Longitudinal construction Tooical
# 19 Bars ot 18020 mm c.c. # 19 Bars at 180+20 mm c.c. joint with 10.8 meter pavement. Lyp‘(ff dinal L
(Grade 400 (Crade 400 engituding’ -op

SECTION A-A

FﬁOOA Bars to be securely

o fastened to prevent
No lap within 900 mm f——Transverse construction joint No lap within 900 back Traonsverse construction joint separation during
behind construction joint =—No lap within 2500 mm ahead of construction joint of construction joint —No lap within 2500 mm ahead of concrete placement.
# 19 Bors . x # 19 Bars construction J"a‘:;
1830 mm L. 900 3100 N 1830 mm 900 3100 #19 Bars
long @ 360 = ] long at 360 c.c. O C (Grade 400) 1830 mm
mm c.c. \L_915 915 #19 longitudinalbars L 915 915 , 915 ™ 915, | long symmetrical with
l L N - (Grade 400) l = ] T lop splice.
P X 2L 2 Pa X 2 &
T 1 ; I ; ; 225 e 1 1 I [T — — 1225
100+10 [ —— 100410 [ — [
375575 000 375375 500 M—%#19 longitudinal
Bars
#16 Transverse bars and #16 Tronsverse bors ond (Grade 400)
chairs at 750 mm c.c. chairs at 750 mm c.c.
SECTION B-B SECTION B-B ©
DOUBLE LAP METHOD * % Double lap requirement (1000 mm) and the extra EXTRA BAR METHOD
Sheet 1of 3 bar method apply only to laps falling within
eet 1o

an area of 3.10 meters beyond

the construction joint.

REV. 9797

225 mm  THICK CONTINUOUSLY REINFORCED CONCRETE PAVEMENT
(STEEL BAR REINFORCEMENT)

301.08

UNLESS OTHERWISE NOTED, ALL DIMENSIONS
ON THIS SHEET ARE IN MILLIMETERS

‘ VIRGINIA DEPARTMENT OF TR

SPECIFICATION
REFERENCE

316

ANSPORTATION




PR-4 #16 Transverse bars

@ 750 mm c-c Transverse Construction Jo'\nt*

#19 longitudinal * L i .
*270 bars @ 180 mm c-c¢ Longitudinal steel to continue through joint.

Extra #19 (Grade 400) bars (6.4 meters long) shall be
spaced at 180 mm c¢c-¢

3600
18# 19 High

7200
o
Yield Bars Yield Bars
e . 270 ]
27

N
~
o

\ Longitudinal Joint

c
9
DI
§@
?) 180
— 1

1600 3000 mm_min. #Ex(ru #19 Bars 180 mm c-c¢
~ 480 (Alternate with longitudinal bars)
6400 -

=

LEAVE OUT JOINT
STEEL BAR REINFORCEMENT ONLY

Sheet 3 of 3

225 mm THICK CONTINUOUSLY REINFORCED CONCRETE PAVEMENT | “reFerence.

REV. 9797 (LEA\/E OUT JO‘NT DETA‘L) 316

ON THIS SHEET ARE IN MILLIMETERS

301.10 ‘ UNLESS OTHERWISE NOTED, ALL DIMENSIONS ‘ VIRGINIA DEPARTMENT OF TRANSPORTATION




WP-1

——

Bridge Abutment ———= Ao

proach
Slab

Bridge Abutment ————==1

Approach

Slab

*sx,

(Without Approach Slab)
}

*sx,

Bridge Whee\/ X5

Guard

Clear
Roadway Width

t

Run-on Side
—_

Bridge Approach Slab
(if used)

METHOD OF WIDENING

Normal
Pavement

)

il

of Bridge

Bridge Wheel

Cuard = Xy

1

—_—

Run-off Side

Width

——

* 25x,

(Without Approach Slab)

Notes:
On full shoulder

Xwond ><2:

*

(With Approach Slab)

width bridges, no widening is to be provided.

If Bridge Drainage Aprons are required the pavement

widening is to be applied at the end of the drainage
apron farthest from the abutment backwall.

-~ 02 |
with Approoch sey APPROACHES TO DUAL STRUCTURES

Amount of bridge widening per side (3 meters Maximum).

METHOD OF WIDENING BRIDGE APPROACH PAVEMENT

REV. 9797

UNLESS OTHERWISE NOTED, ALL DIMENSIONS

303.01 ON THIS SHEET ARE IN'MILLIMETERS

‘ VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

NONE




REVISED ON 12/99

REVISED ON 11/02

EDGE OF PAVEMENT ‘\‘

IR

IRIRIRIRIRIRININIAE:

- o0

EDGE OF PAVED SHOULDER ‘\

w

- Width of Paved Shoulder X

PLAN VIEW

175

300 R

REV. 8797

'
07

SECTION A-A

NOTES

Rumble Strips shall be placed
continuously as directed by the
Engineer.

Rumble Strips shall not be placed
within limits of Bridge Drainage
Aprons or Special Design Shoulder
Slot Inlets.

Rumble Strips shall be placed on
mainline shoulders only.

Where bicycles are not prohibited,
the minimum width of the outside
paved shoulder shall be 2.4 m.

Depressed areas of milled rumble
strips (including sides) shall be fully
coated with Asphalt Material CRS-1,
2, 1h, or CSS-1h, using a brush or
pressure distributor. Application
shall be limited to the depressed
area and shall not result in pooling
of asphalt material in the depres-
sion.

SPECIFICATION
REFERENCE

310
315

RUMBLE STRIPS

VIRGINIA DEPARTMENT OF TRANSPORTATION

(ASPHALT SHOULDER)

UNLESS OTHERWISE NOTED, ALL DIMENSIONS 304.01
ON THIS SHEET ARE IN MILLIMETERS .




REVISED ON 7/98

REVISED ON 2/01

REVISED ON 7/01

GR-2,2A

Blockout for concrete post
to be cut to fit post shape
to prevent blockout from

rotating.

Post may be hot rolled or welded.

150x200x360 mm
treated pine block
or Recycled Material

4

Southern Pine — |

F:]

A

—20 mm
Hole

rGalv. steel 10d
Common nail
(Drive nail at
center of block
and post after
bolt is installed)

la———————— 1830 mm Min., —————={

Post to be gained
to accept blockout

Southern Pine — |

150x200x360 mm
treoted pine block
or Recycled Material

—— 20 mm
Hole
|” Galv. steel 10d
Common nail
(Drive nail ot

center of block
ond post after
bolt is installed)

~

—

[e—————— 1830 mm Min. —————

ROUND WOOD POST

Dimensions
shown in —
parenthesis 3 T
indicate -
acceptable
tolergnces. 150x200x360 mm
treoted pine block or
200 | 200 c
|———|———| Recycled Material.
< I|I> & [~ 180(+6) © 20 mm 200, 150
M16x460 mm Holes
Bolt @ — =‘ ] —*—— _ [
< 4 *13 deformed 2 —"_
‘ ——# reinf. bars 1C_)0 mm % - |) 8 N
150x200x360 mm — || __| less thon height of ") | "
treated pine block P < I
or Recycled Material % _ s i / <
M9-6 mm wire s
20 mm_holes to f} et ey E || €mix250 Boit @ -
P W 250 mm spocing o " €
13 mm chamfer on top —T varies 125 to '8 150x200x360 mm o
900 mm of post ﬂ 300 mm C-C e " gggiegrpme 3
25 -] = Recycled/ -
L Material i
Chomfer may be extended " ! Holes in posts
entire length of post ot the ond brackets
w1 1
option of the fabricator. Fj__‘r] ,\lL W128:1§i/—\,\ ;?Qbe 20 mm
12 mm(+6 mm) chamfer .
all corners. Optional hole
2 All concrete to be to focilitate
Class 20 galvanizing.
CONCRETE POST STEEL POST
180 mm Al .
L 85 L Dio. Min. (+6) beI %?Jlltvsor:lz?d washers, and other steel items are to
Alternate type posts and Blockout may be
200 | 200 200 interchanged on any one project with the
restriction that the some type of post and Blockout
o o must be used in any single run of guardrail.
M1 < @Q M16X4 @ . . -
Bo?tx?@so mm — — b Bo|6Q @60 mm == For details of guardrail element splice joint,
hardware, etc. See sheet no's. 501.01 and 501.02

The quardrailand median barrier components
depicted in AASHTO - AGC - ARTBA "A Guide to
Standardized Highway Barrier Hardware" may be
substituted if interchangeable with the Standards
for guardrail (GR) or median barrier (MB) and
approved by the Engineer.

éB'Stondord washer to be used on last 15 m of

Run off end.

150X200 mm WOOD POST Sheet 2 of 2
STANDARD BLOCKED-OUT W BEAM GUARDRAIL (STRONG POST SYSTEM) | “Rererence.
Rev. 8/97 POST AND BLOCKOUT DETAILS 221
501.05 | UNLESOSN Apgsog:gyliEREN%T%?L- IﬁbIETDEMRﬁgNSIONS | VIRGINIA DEPARTMENT OF TRANSPORTATION §3§




REVISED ON 4/98 REVISED ON 2/01 REVISED ON 7/02

Bearing Plate

Guardrail Exit Slot

Cable Assembly Length of Need
Offset Strut

Cable Anchor
Post A, Block A

| WOOD POST ONLY

GR-9

(Away From Traffic) 3 Ploces Post B, Block A W Beom Guordrail
E é4 Places E E E I
| | [ e | |
GuordroilExtruc!ier 19 m 19 m t 1.9 m T 1.9 m T 1.9 m t 1.9 m t 1.9 m + 1.9 m —==Begin Typ. Guardrail —
I I 15.2 m
t Pay Limits GR-9 Terminal
TRAFFIC
/—W Beam Guardrail
I——1.9 m | 1.9 m | 189 m | 1.9 m | 19 m | 1.9 m | 1.9 m | 1.9 m | Begin Typ. Guardrail —=
|| o o i / o
= LT obs
= — - CRT Post: CRT Posts
I——SoiIPIote |-— SoilPlate | |—SoilPlate osts CRT Posts
o . @ o] ® || || @] @
—— No Bolt Thru Beom
1370 mm / ——I CRT Posts required
Steel Tubes ELE\/AT'ON on post number 5,6, 7 and 8.
| | Std. GR-2, 8 |
GR-9 Terminal Spacing @ 1.9 m ] Regular GR-8

(Weak Post)

ON_THIS SHEET ARE IN MILLIMETERS

-4
[IDQE—/.?‘E il ] ] ] ] B ] ] ] ] ] ] B ] T T
NOTES:
This design shall only be used after on analysis indicates it is more
cost effective than providing the flore for o St'd. GR-7 or extending the
guordrail to provide o St'd. GR-6 terminol.
Alternate Breokaway Cable Terminal (GR-9) is to be ET-2000 (os shown) manufactured
by Syro Steel Company, CAT as manufactured by Syro Steel Compaony, BRAKEMASTER as
manufactured by Energy Absorption Systems, Inc., the BEST System as maonufactured by
Interstate Steel Corporation, or other approved equal.
For details, dimensions, quantities ond other information
not shown hereon, see individual monufacturer's plans.
Direction of tape shall conform to MUTCD application for diagonal strips on
object markers and bridge end panels. Color of tape shallbe amber (yellow).
The guordrailoand medion barrier components depicted in A.R.T.B.A. Technical Bulletin
Number 2688 moy be substituted if interchongeable with the Stondords for guordrail (GR)
or medion barrier (MB) ond opproved by the Engineer.
CRT posts required on post number 5,6, 7 and 8.
SPECIFICATION
ReFERENCE ALTERNATE BREAKAWAY CABLE TERMINAL
505.01 NO FI—ARE Rev. 8-97
VIRGINIA DEPARTMENT OF TRANSPORTATION | UNLESS OTHERWISE NOTED, ALL DIMENSIONS 501.16




VOID 10/1/98

BN-1
<):l TRAFFIC TRAFFIC ::>

" | | H
FIXED OBJECT TO FIXED OBJECT
SEE
STANDARD GUARDRAIL A <—| STANDARD GUARDRAIL TABLE
A 2 SPACES R 2 1O fED SEE SRUECT W/POST 1
OBJECT W/POST —=—1=<<-TABLE == GpAECT MPOST o
@ 1.905 m SPACING IN MULTIPLES 1 1.905 m G
- 3.810 m OF 1.905 m SEE OF 1905 m
| / NOTE 4
VARIES VARIES
4:10R FLATTER FIXED OBJECT 1.83 m MIN. FIXED OBJECT —|1.83 m MIN.

TRAVERSABLE SEE NOTE 3
SLOPE .
150 x 200 _\ VARIES 1162
BREAKAWAY 4.074 m 150 x 200
LINE POST MINIMUM Em%A%Vg#Y i
SEE NOTE 6
R 12,192 m T 3.810 m 4:10R FLATTER
TRAVERSABLE
= 153 VARIES SLOPE
1.83 m M. N
— < VARIES
—— | § |L 1.83 m MIN.

R 1524 m /
1847 1896
TRAFFIC |:'\>

A <_| MEDIAN PLAN R 1524 m

SEE NOTES §E§ hiOTES TRAFFIC ::>

TABLE 1 PEE N <

MINIMUM DISTANCE BARRIER MUST PASS FIXED OBJECT GORE PLAN

7.6 m FOR GR-2 7.6 m PLUS A TYPE Il FOR GR-8 NOTES
3.8 m FOR GR-2A 0.3 m FOR MB-7C

1. ALL STEEL COMPONENTS ARE TO BE GALVANIZED IN ACCORDANCE
WITH SPECIFICATIONS.

72 DIA HOLE IN ALL 190 x 290 x 1825 150 x 200 x 350 2.FOR DETAILS OF W BEAM RAIL, METHOD OF ATTACHING RAL TO POST
BREAKAWAY POSTS TREATED WOOD POST TREATED WOOD BLOCK SPLICES AND OTHER DIMENSIONS AND/OR PERTINENT INFORMATION ’
685 MIN. NOT SHOWN, SEE SHEET NUMBERS 501.01 AND 501.05.

710 MAX. | W
A%:q s 3. ANGLE (QFFSET) SHOWN IS FOR REPRESENTATIONAL PURPOSES

P 360 ONLY. REFER TO ROADWAY PLAN SHEET(S) AND EXISTING FIELD
[ D ¥PAVEMENT CONDITIONS FOR DETERMINATION OF APPROPRIATE ANGLE (OFFSET).

LIKEWISE THE LENGTH, ANGLE (OFFSET), AND POINT(S) OF TANGENCY

!
PAVEMENT 550 W
’ FOR THE 12.192 m RADIUS MAY VARY FROM THIS ILLUSTRATION.

1825 A A ﬁl-_uél-”l_ t

=
100 ) R

N

.THE 1.905 m POST SPACING SHALL BE HELD REGARDLESS OF THE
LENGTH, ANGLE (OFFSET), AND POINT OF TANGENCY OF THE 12.192 m

T~ 152 x 152 x MW21x MW21 RADIUS.

143

% [ v s *x
CLASS 20 CONCRETE /
SEE NOTE 7 610 DIA.
.CONCRETE FOOTING MAY BE SUBSTITUTED WITH A TS

SECTION A-A 203 X 4.8 X 152 x 1525 LG. STEEL TUBE ASSEMBLY PER GR-7.

w

N .WRAP THE EMBEDDED PORTION OF THE ORIGINAL POSTS WITH 12 mm
ZIN—SEE NOTE 5 THICK POLYSTYRENE TO FACILITATE POST REPLACEMENT.

o

. SPECIAL DESIGN REQUIRED FOR WIDTHS LESS THAN 4.074 m.

~

SREFERENCE " 1.524 m RADIUS BULL NOSE

221 IMPACT ATTENUATOR Rev. 8/97

505 VIRGINIA DEPARTMENT OF TRANSPORTATION UNLESS OTHERWISE NOTED, ALL DIMENSIONS | 50118
ON THIS SHEET ARE IN MILLIMETERS )




REVISED ON 3/03

GR-INS
®60.96 m
Standard GR-7
49.53 m L=1.43 m Terminal
Parabolic Curve
T T T T T T T T T T T T T T T T T T T T T T T | B B B B
[ . :
N
Fixed Object -
Attochment <::| Edge of pavement
53.34 m
26.67 m L=11.43 m
Parabolic Curve
'( <(' o €
T T T T F S S (o] ol
| 762m | L-762m /g £
! J ) ! Stondard GR-7 g
&Porobohc Curve Stondord GR-2 Terminal T ¢ -
b Ve =
[
=
I I I I I w
B d "
Vorioble | L=7.6 m | | L=11.43 m | H
&Porobolic Curve Porabolic Curve Edge of pavement
Fixed Object |j>
Attochment
J *
@ If o cut section is closer than 61 m, o
reduced length and St'd. GR-6 terminal
are to be used. A minimum length of
guardrail of 15.24 m (plus terminal) is required.
* See Table III, page 501.23 of the Road
As needed ond Bridge Stondords for definition of
(No Guoardrail is reqqired on runoff "X" and "Y',
::nlessd needeti:l_ tC; )sh:eld ) & Volues less than 0.15 m between A&B, AXE
0zardous object. are not on parabolic curve.
% Right Bridge Offset Values are given in
DIMENSIONS geometric stondords for corresponding
MEDIAN | LEFT BRIDGE left Bridge Offset (A" Dimensions) shown.
wpTH |RaL ofFseT | B | €| D | E JF [ 6 |H Pl w
(Meters) A m (m) (m) (m) (m) [(m) | (m) [(m) (m) | (m) (m)
9.00 5 168 | 213 | 3.35 | 1.65 |1.85 |2.44 |16.45]10.21] 1.2 |6.00 % OFFSETS (Y) FOR INTRODUCED GUARDRAL TRANSITIONS
12.00 5 1.83 [3.20 | 488 | 1.83 [3.05 [4.88 [13.41[13.10| 1.2 | 7.60| | ENCTH Y _(mm)
12.00 2.4 2.56| 3.50| 5.18 | 2.68 | 3.9 5.18 |14.63 |11.88] .9 |10.60 L X W (mm) W (mm)IW_ (mmIW (mm)W  (mm)IW  (mmIW  (mm)| W (mm)
12.00 3.6 371 3.96| 5.18 | 3.77 | 3.96 | 4.87 |14.78 [11.58| .9 | 9.10 (Meters) 150 225 300 600 750 900 1050 1200
x']1.905] 5 15 15 15 20 20 30 30
7.62 X 2| 3.810| 35 55 75 65 85 100 15 130
: X 31 5.715| 85 125 170 165 190 225 265 300
X 4|7.620| 150 225 300 270 335 405 475 540
1.43 [X5]9.525 420 530 630 740 845
X 6] 1.43 600 750 900 1050 1200
DETAIL OF GUARDRAIL AT DUAL BRIDGES
Sheet 2 of 8

REVISED 8/97

501.31 | UNLESS OTHERWISE NOTED, ALL DIMENSIONS
ON THIS SHEET ARE IN' MILLIMETERS

W BEAM GUARDRAIL INSTALLATION CRITERIA e

221
VIRGINIA DEPARTMENT OF TRANSPORTATION 505




REVISED ON 7/98

MB-3

13 mm (+6.4 mm) Chaomfer allcorners

Post ond blockout may be hot

200 200

rolled or welded. y
éll concrete to be l_ # =i>
lass Oz I i — | —
20 mm holes to be cost © _ :H _H: ] 50X160x360
in post. 150x160x mm
P 1200 200 200 Treoted Pine Block
M6 x 640 mm @ ! = 1 44 or Recycled Material
Guardrail bolt ~ ‘
Recessed nut —— | | ° 150
150 x 200 x 360 mm |« 3 "
Treated Pine o e _ > o °
ols «©
?Algtc:riglr Recycled —|_g1= le—13 mm |~ — = e O
: a8 — chamfer <l e \\ /
4 #13 deformed. N©  Clearance on top 3 3z
reinf. bars 100 mm —_— 900 mm ) -
less thon height o e < of post J- ° o3
of post. 2 55 = o m e \/l|_M16x250 mm
. < 9-6 mm wire \ J/g‘ @ — Guardrail balt,&
g:?emndee';irré?\)tlirze stirrups - \/ﬁ\ 70 . . Recessed nut
length of past ot ?;f;gnggr;en;m J— 19 - 35 >
. L
mﬁriﬂﬁf?. of the 125 mm to Bock-up plotes
300 mm c-c. at nonsplice W150x13.5
Ontional hole t locations required
. . o~ ptional hole to with steelblock- .
dicate acceptable L' izing —— | Ob';d z%rur%l;qet i:\O
toleronces. | | i
T diameter
CONCRETE POST STEEL POST
200 x_150 x 350 mm Treated
:Eine B||°;kﬁ Qor‘ |‘\ Notes: The guordrail and median borrier_components AT A
~y"ecycled Material. . 3 A w : DESIGN INSIDE BEYOND
- ing i depicited in AASHTO - AGC - ARTBA "A Guide
o | o | Stondord MB-3 post spacing is 1.905 m. to Standardize Highwoy Borrier Hardware" may SPEED SHY LINE SHY LINE
| ET=FT For detais of Ral Elament, Ral Spice Joit. oe supstivied f mterchongeotle win e o [ kvm | oo | Fume | ruse
“ 00 | 20 00 :veesgﬂ:etsn?ksg?o?me' ond ossocioted hordware (MB) and approved by the Engineer. (m) RATE RATE
® 10 2.8 30:1 15:1 %
Alternate type posts and blockouts may be Stondord washers ore to be used on last - -
interchanged on any one project with the restriction 15.24 meters of Run off end. 100 2.4 26:1 | 1401
R W— S— g that the same type of post and blockout must be 80 2.0 21:1 M1 %
1. | \ M used in ony single run of median borrier. .
K= \ 60 1.4 16:1 81 %
3|2 All bolts, nuts, washers, steel posts, bent plate
g'{.g M16 x 640 mm post, and blockouts are to be galvanized. 50 1.1 13:1 711 %
~|© Guordrail bolt & * Suggested moximum flare rote for
Recessed Nut semi-rigid barrier systems.
H— Gal. steel
[ 10d Common
© . nail (Drive Impact Attenuator or Standard GR-HDW W Beam
All holes in nail at End Section (Buffer). (Buffer end section may Bridge pier or other medion obstruction
post to be center of only be used when located outside of clear zone.) \
20 mm blocks ond H H
diometer post aofter \ ) H H
bolt is { n T O
installed.) | | | | )) ] u g g
‘\
T Southern VU L1905 m_| A A H
m / | 1.905 m N
Flore Rote See table.
WOOD POST METHOD OF TREATMENT AT BRIDGE PIER OR MEDIAN OBSTRUCTION
SPECIFICATION
BLOCKED-OUT W BEAM MEDIAN BARRIER S
Rev. 8/97 505
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MB-7D,7E.7F See Detail A

Vories Flare Rate See Table
600 to 900 FLARE RATES
J.omt Seal 380 DESIGN INSIDE BESYHOYND
600 | r Varies SPEED SHY LINE LINE
| e | MY | FLARE | FLARE
' LINE | RATE | RATE
é 110 2.8 | 30:1 20:1%
Bridge pier or other 100 2.4 | 2641 18:1%
median obstruction 380 80 50 bR 141%
To be paid To be paid 60 1.4 | 161 11:1%
MB-7D MB-7E 50 1.1 13:1 8:1%
- . . * Suggested maximum flare rate
Tronsition Variable Width
PLAN DETAL A for rigid barrier systems.
MB-7D MB-7E MB-7F
600 mm 415 mm 415 mm 415 mm
N A o o
o . 125 Lf’ 230 Varies 230 Lf’ 125 o
125 |© ©|[ 125 ©
ALT. TOP ‘ 228 ‘ Deiney kfédwt‘a Barri e Weep hole with 300x300
. Delineator ealer . arrier eep hole wi X
. E ] #13 deformed le 50 ‘/chr_mer De\ineat}\ % 20 mm  plastic hardware coth
Barrier — — bar o 20 = Delineator 6.4 h
Delineator #16x200 mm g{ﬁ 2 2 slope o mm dmets ‘orl
dowels ™~ - galvanized steel wire,
— diameter 0.76 mm
@ 760 mm <
c-c ® number 4 mesh
100 50 hardware cloth
W,?;P hole 555 anchored firmly to
wi i
555 300x300 mm < < . 555 outside of structure.
250 R plastic 250 R 100 mm N 250 R
810 h‘ort(’ﬁqwcéri 810 250 ##10708 ZT#SOX%%BEQ:W: #wei‘da{h,
clo S mm < 810 when weep holes are
mesh or v A provided through barrier.
galvanized < .
steelwire - —_
180 dia. 0.76 mm, ” 180 180
Finished Eo. 4 mesh ; ;.——q--ﬂ— %V | X
- ardware cloth . ] 4 | 75 mm diometer weep
Grade $ 75 anchored A C e v 75 75 | holes to be provided on
firmlyto g "9 7 3000 mm centers when
75‘4\ outside of 1 : v U 75‘% / backfillis placed behind
4 structure. Finished Finished barrier, unless otherwise
H#25%x200 d | Grade Grade o approved by the Engineer.
X mm dowels Class 10 concrete . . . Located within lower slope
@ 1220 mm c-c. may be used below ® Aggregate #68'#,78’ ggogﬂmmw?\oc.evgetzfshSn\e‘eSSSioofheer%g:ded on e . - ’ face of barrier to drain
(If required) construction joint #8 or local material e . . a4 N A to roadway.
; : available within the approved within lower slope face of barrier £ .
Ooti | tructi ioint. If base is poured IVC 1 . s .
ptional construction joint. gepgrgtely. limits of project to drain to roadway. Q . Dowels and optional
If pour is monolithic, dowels consisting of coorse Dowels & optional const. joint are to be in ) ) construction joint are
may be eliminated. ggggysgpg\ye“_oom or accordance with MB-7D. < 9 sv?thber\AéT7nD?cordcnce
Notes: If the Contractor elects to use the optional construction joint, transverse Barrier Delineator size, color, and spacing to be in accordance with the Specifications.
joints for crack control and expansion joints are to be provided in both Cost of Delineator to be included in the price bid for Median Barrier.

footing and barrier at the same location. Reflective surface of Barrier Delineator in all instances, to be facing oncoming traffic.

Alternate top design shown on MB-7D. may also be applied to MB-7E and MB-7F.
Concrete to be Class 20 if caost in place, 30 MPa if precost.

Transverse joints are to coincide with joints in adjacent pavement with a
maximum spacing of 6 meters c¢-c.

Concrete median barrier may be precast, cast in place or slip-formed.
ADepth of concrete base may be extended at the contractor's option to coincide with

Horizontal reinforcing steel bars are to be separated at all expansion bottom of pavement course in which base terminates: however, the cost of additional

and contraction joints. A 50 mm concrete cover is required over the concrete shall be included in unit price bid per linear meter of barrier.

ends of the reinforcing steel.

SPECIFICATION
REFERENCE

CONCRETE MEDIAN BARRIER

Rev. 8/97 105
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REVISED ON 12/99

MB-7D PC

Note:

This design shallnot be
used on bridge decks as
an exterior porapet or
railing.

Detail "A" shallbe used on
installations separating
traffic lanes in opposite
directions or on surfaces
superelevated at a rate

greater than 20 per meter.

Concrete | - »

Deck s M12x115 Machine
* bolt with washer and
' A'Y expanding anchor.
Note: Detail "A 2 per precast unit.

Machine bolts centered on
channel sections are to be
placed a min. of 800 from
each end of the precast
unit and are not to conflict
with bridge expansion joints.

DETAL FOR TEMPORARY

555

250 R
810

600
A
¢ 0 o o
‘ =0 230 |9
Varies 3050 to 6100 Lol | Ll A
Gorni 20 A 25 Radius
/85 Nomingl E ] may be used as o
Drainage Slot vz ;\Oternhctebfor the
! #4 deformed bar or //// chamber.
welded wire fabric /7
o 70 7 —
7,7, A\~ 200 x 300 barrier
—— Positive verﬂlca\pone\s as
77777777 === _z Connection A ’ = required.
R — — p— . . n
****** ==D ki o L®
—
< Y \
555 .
64 250 R 4 [T Barrier Delineator
810 .- Reflective surface,
4 < in all instonces, to
S PLAN VIEW 0 be facing oncoming
A Optional 12 x 12 > ) traffic
chamfer each end . v
—{}=s0 25 180 (- . ‘f
] i T v PP — 4
150 i U ‘/2 0 75 fL 5. ] 100
i R L
#6 Bar i
3 == e } 4 125 )
=64 i 45 < Keyway
|
i i
450 ' ! _
810 | U] aso SECTION A-A
! 1
i i
i 64>~ * Suggested maximum flare rate FLARE RATES
- ! for rigid barrier systems. DESIGN]| INSIDE SHY |BEYOND SHY
! b4 SPEED LINE LINE
SHY
A S —— N N J—— 600 km/n | ONE [FLARE| FLARE
A 4 7V 45 v o o m
< © 230 |€ 9 10 | 3.0 | 301 | 204
75 ELEVATION VIEW Positive L] 1 : :
Connection 100 2.5 26:1 1741
45 X 125 Keyway 80 | 2.0 | 211 14:1
C4x5.4x300 ~
- 2 per precast é 60 1.5 1741 141
C t : i
See Detail "A" Bz:ﬁ:i\ _,b“ unit WVO 50 1.0 131 8:1

Notes:

For positive connection details and dimensions
see Special Design Drawing No. A-105.

At the option of the manufacture, additional
reinforcing may be added to the precast concrete
barrier for handling.

Concrete to be 4000 P.S.Iminimum.

Barrier delineator size, color and spacing to be in
accordance with the Specifications.

Cost of delineator to be included in the price bid
for Median Barrier.

ON THIS SHEET ARE IN MILLIMETERS

Sheot 1of 2 ‘NSTALLAT\ON ON BR‘DGE DECK END \/‘EW —= |(=<— 75 ;&grprsctvcentéut:\dt.emutes are an acceptbale substitution
SPECIFICATION
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INSERTABLE S

HEET MSD 1954A

MB-8A XMB-7D Barrier Face
[|

A

2;(;) Flore Rate See Table Bﬂ
— 600 \ f900
Barrier {
Delineator —— (
Bars B #13 (
B8 BBy ) ———
Vertical \ 555 (l
810 * To Be Paid
Med. Bar. MB-8A ® " To Be Paid
= TypeI Torll Transitioned Med. Bar. MB-7E Y
l%o;"rier . Width Varies 600 - 900
elineator ° XX Pavement or BA—I
810 ¥ . [ \F‘oved Shoulder A
. Sa 5
e 1230 ][T
! 20
Var.
300 Mox. 4. Bars A-1@ S ¥
. 300 c-c < 1. 150
) | A Bc:rrier—7<
. Delineator
( e Bors B space Bars A @
\ " . .4 300 ¢-c
o @ 200 c- I~
450 J . ce ~ 810 X
. Verticol ——=f
Pavement or ch. a Pavement or
Paved Shoulder . 80 ® xx Paved Shoulder
S (Bottom of drainable
T N / mat'l. for Pavement or
A | 600 ¥ 3 / PN goved Shgruld_er. see
) 1 " E « Borrier e | 420 s % oadway Typical Section)
TYPET 85|o 810" Delineator | -5 L |, — Porous Backfil
53 N |7 See St'd RW-3 for all
TYPE I (Greater thon 0 mm ht. diff., max. 300 mm) >S5l . details of porous backfill
5% XX - 2 ? weep holes and related
o= 75 items.
BENDING DIAGRAM Pavement or ~ s N
Paved Shoulder | . N
) u Waterstop
® FLARE RATES 450 l .:ig =l e L,/ Dowels #5, length 300
L
© DESIGN |  INSIDE BEYOND . 1
SPEED | SHY LINE SHY LINE l 150 L4 | 4. IA ® permissible construction joint
SHY tothbeS bcinded‘ui)n“ strfictth occordon'ce
3 wi ection of the curren
<0, 2 KM/M LINE FLARE FLARE T VDOT Road and Bridge Specs.
S M RATE RATE & 100 100
m | 2.8 [28:1] 20 :1 @ L —{=
° 100 |24 [26:1] 1B8:1 @ 600
2 80 |20 [ 21:1] 14:1 @ TYPEI
60 14 |16 :1 10:1 @ TYPE I (Greater than 300 diff., max. 600 mm)
BARS A - -
Do not use Bent Bars A 50 11 13 :1 8:1 @
within limits of Drop Inlets. @ maximum flore rate for rigid
barrier systems.

ON THIS SHEET ARE IN MILLIMETERS

St 1012 CONCRETE MEDIAN BARRIER ey
Rev. 5797 TYPE I, TorI 105
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INSERTABLE SHEET MSD 1676A

MB-9A

CONCRETE

3650

MEDIAN BARRIER 3.65 m TERMINAL SECTION

Concrete Traffic Barrier

C$

r»B

/

600

s o

PLAN VIEW

L

2495

#25 x 200 mm Dowels

1l ||

Notes:
Concrete Median Barrier Terminal Sections
are not to be used within the Clear Zone.

Concrete Median Barrier 3.65 m Terminal
section may be precast or cast-in-place.
Concrete to be Class 20 if cast-in-places;
Concrete to be 30 MPa if precast.

For use where the operating speed is 60
km/h or less.

Location of the Barrier End sections to
be as noted on plans or as approved
by the Engineer.

*Depth of concrete base may be extended
at the contractor's option to coincide with
bottom of pavement course in which base
terminates: however, the cost of additional
concrete shall be included in unit price
bid per meter of barrier.

may be eliminated if pour Class 20 concrete
is monolithic. ? Finished
grade
810 elevation
600
% JI | \l | l ) ) e}
e e P E—— 8 g g 8
) Dowel ! L. 230 i h
* 1370 1220 owels 20
100 75 75 1220 c-c _H: :H-
ELEVATION VIEW
r-ksoo 555
810
FINISHED
450 T GRADE
ELEVATION
fe—— 550 ———= 180 ~
Y I il
wo7s (] Ny s ] e 75 b A
) } 75 MIN. * l 75 MIN. * @ U\ 75 MIN. %
}*’; 600 *>| }-7 H>{125 - }
OPTIONAL CONSTRUCTION 254200 mm DOWELS ©
JOINT IF POUR IS MONOLITHIC.
SECTION A-A SECTION B-B DOWELS MAY BE ELIMINATED. 1220 mm c-c (F REQURED)
SECTION C-C
CLASS C-1CONCRETE MAY BE USED
BELOW CONSTRUCTION JOINT IF
BASE IS POURED SEPARATELY.
Sheet 10f 2

CAST

Rev. 8/97
501.53 | UNLESS OTHERWISE NOTED, ALL DIMENSIONS
i} ON THIS SHEET ARE IN MILLIMETERS

IN PLACE CONCRETE MEDIAN BARRIER
5.65 m TERMINAL SECTION

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE




INSERTABLE SHEET MSD 1676A

CONCRETE MEDIAN BARRIER
3650

5.65 m TERMINAL SECTION

MB-9A PC

Concrete Troffic Barrier

Lift insert, non-threaded
Y (non-protruding type)

Note:
Reinforcing steel to be grade 400.
Allreinforcing is to have a minimum

concrete cover of 40 mm.

Basis of pavement, concrete median
barrier 3.65 meter terminal section

is to be measured ond paid for in
meters of St'd MB-7D or meters of

13 Bar B C
2004 \ y 455
I
150
§ CoCCCE T e I

/ traffic barrier service.

90° Bend //L%
L» B

PLAN VIEW

25 mm |.D. metal sleeve (rein-
forcing steel shall surround

25 mm 1.D. metal sleeve) installation only (bolts to be removable)

Use M20 x 910 mm Drift Pins for flexible
pavement installations.

2495

For pasitive connection details and
dimensions see Special Design
Drowing No. A-105.

Precast Concrete Median Barrier
Terminal Sections are not to be used
within the Clear Zone.

Use M20 x 225 mm Expansion Bolts for rigid pavement

Concrete 30 MPa Minimum

——

L,/ 45 x 125 mm keyway

100

Manufacturer's reinforcing steel
design is to be approved by Engineer.

ELEVATION VIEW

r-!— 300

N\ y
Positive Connection
ALT. TOP
Finished
grade
o elevation 600
]
S S T 8 3 g &
L1l 230 i i

102 x 102 - MW 25.8 x MW 25.8
welded wire fabric or equivalent
required for handling.

Positive Connection —

450

%

fe—— 550 ——=]

fﬁ

~Keyway

} ﬁkieoo;’#
SECTION A-A

SECTION B-B

60—~

SECTION C-C
Sheet 2 0Of 2

SPECIFICATION
REFERENCE

VIRGINIA DEPARTMENT OF TRANSPORTATION

PRECAST CONCRETE MEDIAN BARRIER
3.65 m TERMINAL SECTION

Rev. 8/97
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VOID 1/7/00

45 x 83 mm

slot in
| — parapet

| S

| —MC150 x 19 with 24 x 83 mm slot

ALTERNATE SLOT DETAIL

23
—\
)

12
f’.

810

‘# M
[4 e . “‘
N

SECTION B-B

Notes:

Barrier delineator to be spaced in accordance with Section 702, of the Road and Bridge Specifications.

Borrier Vertical Panels to be spaced in accordance with Virginio Work Area Protection Manual.
Reflective surface, in all instances, to be facing oncoming traffic.

Poropet (traffic

See Detail
] }{HAH or "g"

175 ——— Toe of Concrete

side)

Barrier Vertical Panel

MC150 x 19

Embedded

in Concrete —
TB0604 — |

50 mm Cl(Typ.)—=

TBO401 (All

horizontal bars) /

TB0604—|
TBO503—~_|

Barrier
Delineator

TB0502

250 mm R

Top of Deck
Slab

=

250

810

\ Top of Deck -

MB-10

22 dia. Flat washer

8 N

185

(Typ.)
8 |74

| —M22 H.S. Bolt (A-325M),

50 mm
Min.

45 mm Dia. or
Slot Detail

or M22 Double Ended Threaded

Rod & Hex. Nut

to be compatible with type of

anchor used.

(A-193M Gr. B7).

T

SECTION A-A

Concrete 30 MPa (Min.) Reinforcing Steel, Grade 400.

After removing temporary barrier, cut M22 bolt or threaded rod as low as practical below
roadway surface ond fill recess with epoxy bonding compound EP-4 (Detail "A") or remove

M22 bolts or threaded rods and fill holes with grout bonded with epoxy bonding compound EP-4

(Detail "B").

Anchor system

ond installed according to manufacturer's recommendations.

Cost of Barrier Delineator and Barrier Vertical Panels to be included
in price bid per meter of barrier service.

75

When barrier is located on vertical and/or horizontal curves,
the opening at joints is not to exceed 25 mm.

Design features relating to construction or to regulation and control of

shown in Detail"A" shall be tested to provided a minimum pullout of 142.4 kN.

MC150 x 19

Embedded in
concrete —

TB0604 4
45 mm Dia,

DETAIL

‘\\

HAH

Slot Detail

Bottom of Deck

22 dia. Flat washer

L p—<Tye)
8 yP-

ﬁ Top of Deck

44 mm Dia.

88 x 88 x 12 mm Square

Washer (A36M or A572M) with 24 mm

diameter hole. At the discretion of the
Engineer,o larger washer size may be
required if spalling is evident at bottom
of deck.

traffic may be subject to change as deemed necessary by the department.

DETAIL

nge

M22 H.S.Bolt & Hex Nut
(A325M), or M22 Double Ended
Threaded Rod & Hex Nut
(A-193M Gr. B7).

Bottom of Deck

Sheet 2 of 2

SPECIFICATION
REFERENCE

105
502

TRAFFIC BARRIER SERVICE CONCRETE PARAPET
(FOR TEMPORARY

VIRGINIA' DEPARTMENT OF TRANSPORTATION

(SINGLE FACE)
INSTALLATION ON BRIDGE DECK EXTERIOR)

Rev. 8/97
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REVISED ON 4/98

REVISED ON 7/02

45 x 83 mm
slot in parapet —_|

MC150 x 19 with 24 x 83 mm slot

— T

22 dia. Flat washer

MB-10A

(Detail "B").

Reflective surface, in all instances, to be focing oncoming traffic.
Concrete 30 MPa (Min.) Reinforcing Steel, Grade 400Q.

Cost of Barrier Delineator and Barrier Vertical Panels to be included
in price bid per meter of barrier service.

When barrier is located on vertical and/or horizontal curves,

Design features relating to construction or to regulation and control of
traffic may be subject to change os deemed necessary by the Department.

After removing temporary barrier, cut M22 bolt or threaded rod as low as practical below
roadway surface and fill recess with epoxy bonding compound EP-4 (Detail "A") or remove
M22 bolts or threoded rods and fill holes with grout bonded with epoxy bonding compound EP-4 [

™ \
L J
T I 1)
s 8
415 /A = H—<(Typ)
o & TB0O604 185
230 o1 5 ALTERNATE SLOT DETAIL
20 45 Dia. or
[ ] Slot Detail
NN 415
NN 230 125 |
Barrier Vertical Panel —q \\\ 60 ‘ é w\yTop of Deck
N —
A = — M22 @ H.S. Bolt (A325), or
o . :/ M22 @ Double Ended Threaded
5 a7ea = Rod & Hex Nut (A-193 Gr.B7).
S0 mm. Cl(Typ.) e 0 . = S to be compatible with type of
TBO401 (Al Te anchor used.
a— . ~
horizontal bars) . ole
a . WA AR K=
TB0604 —_| 810 . SEEB [‘JtE;A\L Ador B o= /ﬁBottom of Deck
olt down side
adjocent to
TBO503 ;
Top of Deck rottie DETAL "A"
Slab
.
185 I 22 dia. Flat washer
. e *l |
A ’ o o ;/\ 8
[ | | /A < e
TB0604
SECTION A-A SECTION B-B (ANCHOR BOLT) 185
: 45 Dia. or
Notes Slot Detail
Barrier delineator to be spaced in accordance with Section 702, of the Road and Bridge Specifications. L /TDp of Deck
Barrier Vertical Panels to be spoced in accordance with Virginio Work Area Protection Manual. t —

Anchor system shown in Detoil"A" shall be tested to provided o minimum pullout of 142.4 kN.
and installed according to manufacturer's recommendations.
M22 @ H.S.Bolt & Hex Nut (A325),

or M22 @ Double Ended Threaded
Rod & Hex Nuts (A-193 Gr.B7).

For positive connection details see and dimensions see Special Design Drawing No. 105.

DETAIL

88 x 88 x 12
(A36 or A572) with 24

the discretion of the Engineer, a larger
washer size may be required if spalling
is evident at bottom of deck.

HBH

|
/J&Jttom of Deck
1

Square Washer

@ hole. At

ON THIS SHEET ARE IN MILLIMETERS
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REVISED ON 2/01

MB-13

— 140 .
—= 140
XMB-12 Barrier Face Barrier [B)gﬂr:f;tor
(Insertable Sheet #96) q20 Delineator FLARE RATES
| DESIGN INSIDE BEYOND BENDING DIAGRAM
SPEED SHY LINE SHY LINE
150 SHY Bars A-1@ o
Vertical FLAR| Rl - >\
ertical . km/h | LNE RITATEE FRI’-AATEE 300 mm cx °\%
oA Ls
300 Bors B #13 110 28 [30:1] 15:1 @ Vertical o
= . §pace as shown - o Bars A @ 300 ° 42
s A 100 | 24|26 :1] 14:1 @ c-c o
. 1015 80 20| 21:1) i1 @
- 1270X 60 14161 10:1 @ al 1015 °
-4 50 | mf13:1] 701 @ 1270% ©
: s BARS A
. maximum flare rate for rigid
B"F,ﬁ'e'. N . @ barrier systems. 4. Do not use Bent Bars A
elineato A e within limits of Drop Inlets.
. Bars B space
- @ 200 mm c-c
1270% Pavement or
Barrier XX Paved Shoulder
e Pavement or Delineator
. ca XX Paved Shoulder 4 (Bottom of drainable
630, B \ X 1270 T —/——— ) mat'l. for Pavement or
P . 7 C Paved Shoulder, see
3 o Roadway Typical Section.)
o8 3£ 375
S ‘. M E
> O xX . oclo L. P .
[=} . . Rox<] ) R orous Backfill
o\ 7 630 ££(3Q T 1. See St'd. RW-3 for all
(’ > . details of porous backfill
I Povemnent or % 5 2 * weep holes ond reloted
/ 4. 3= il 213 items.
. Paved Shoulder -
— Pavement or ‘ . S XX . 75
450 Paved| Shoulder can 4. T =
. } . 2B ¢~ waterstop
| A : - ! | . ‘s,
450 "—I }502 ‘ -4 L?/ Dowels#16, length 300 mm
/l/ 600 | 150 ‘A | . |'A' \
A [ | : . Permissible construction joint to
be bonded in strict accordance
TYPE T with Section 404 of the current

TYPE I (Greater than O ht. diff.,, max. 300 mm)

MEASUREMENT AND PAYMENT
Medion Barrier MB-13 Type I, I or II willbe

paid for at the Contract Unit Price per meter,
which shallbe fullcompensation for furnishing

and installing Cloass 20 Conc., Reinforcing Steel,
Porus Backfilland all tools, labor, equipment and
incidentals necessory to complete the work. Any
additional excavation, backfill with suitable material
and compaction work necessary for the Concrete
Median Barrier intallation is to be considered
incidentalin the price bid for the concrete mediaon
barrier.

VDOT Road and Bridge Specs.

REINFORCING STEEL SCHEDULE

Bars "A" Bars A-1 Bars "B" Dowels
Panel No.| Length | No.| Length | No.| Length | No.| Length
TYPET 5900
TYPEDN | 20| 1730 [20| 1675 | 9 | 5900 |40 300
TYPEII |20 1730 20 1675 9 5900 40 300

TYPE T

TYPE II (Greater than 300 mm, max. 600 mm)

X X DENOTES FINISHED GRADE ELEVATION

A FOUNDATION MATERIAL UNDER CONCRETE
MEDIAN BARRIER IS TO BE COMPACTED.

ON THIS SHEET ARE IN MILLIMETERS

Sheet 10f 2 CONCRETE
Rev. 8/97
501.66 | UNLESS _OTHERWISE NOTED, ALL DIMENSIONS

MEDIAN BARRIER (TALL WALL)

TYPE |,

MB-13

[l or Il

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

105
404
502




REVISED ON 3/98

MB-INS

Bottom Connector

/3 D'\O.EE‘\OO

|
z Top Connector

1/3 Dia.

100

PLAN OF CONNECTION

¢
|
Varies 3050 to 6100

NM\E /Wosher

27

Connector
Bar
% Bottom / %
Connector
:::::::::::::::\;E -,,::/:Kli%:::::::::::
Washer ©

[
785 Nominal

Drainage Slot

PLAN VIEW

500

20 R 230

=

20 g SteelBar
BOTTOM CONNECTOR
Galvanize After Forming

Note: Entire Connector May
Be Galvanized.

57
I

@4 mm  Thick

PLAIN GALVANIZED
STEEL WASHER
FOR 25 mm PIN

ELEVATION VIEW

PIN &

20 @ SteelBar

TOP CONNECTOR

Notes:

Pin and Connectors to be

ASTM A-36 Reinforcing

steelbars to be ASTM A 615,
Grade 60 One Connector Pin
Assembly with each Barrier section.

Other approved Positive Connections
such as Channel Splice, Vertical |
Beom, or Lapped Joint as shown in
AASHTO's Roadside Design Guide
may be used.

Threads Burried
After Assembly 3

600 25 Hex Nut—___ {§
0 o o v =0 ' 50
AL 230 [F.5 25 Di T
ia. Steel
20 Bor (ASTM A36)
L=
180 4
. @ 610
= 3
555 =
250 R
810
75
/‘ O CIZE—/F-D
| I $ T
Y[ Tl ] 1 ConNECTOR PIN
125
} b= = } ASSEMBL Y
Bottom 45 —= 100
Connector Galvanized after fabrication.
— <— 75

LOOP DETAILS

PRECAST CONCRETE MEDIAN BARRIER PREFERENCE .
Rev. 8/97 POSITIVE CONNECTION OPTIONS

ON_THIS SHEET ARE IN MILLIMETERS




Notes:

All entrance grades shall start back of the
shoulder line. If drainage is necessary, the
ditch line may be moved back to provide

<
at least 250 mm of cover over pipe, as <
shown at right. < )
%4 m or existing width whichever is greater. S o
Entronce grodes ore to be smoothly tied into 5 A wn
| | the roadway by rounding as necessary. 5 > L
_ ] O
| | £ 14 >
| 3 <
s] | - o
I 2431 N —
&2 1 =z
]
| \ lzol L
| o g
W o
\ \ e & — % L
\ \ I > ol 2 O
lo | L™ | 0 =z
3 a <
[ S wl | | n )
=21 | |
| & Z | 7 ™ t %
B L
| oe | Surface
| 2 & Crusher Run Aggregate a
| P | No. 25 or 26 o
| | Grade &)
_ | | éS m ) =
7 b / 5|4 @)
Surface 3 g :(
Grade & 4 m¥* 8% o
o urface 2"
2 4 m* % 2 x
3 ols O
o °| & L
he] | <
o (8]
@ P = < w
S w| = S O
2 ol § B8 O
. . [} =
@ Pipe Culverts if necessary § ; 8 E E
EN 503 _g S S
S 0| 5 @ =
A Z
8 , L
o 55 /7 } - - P~
{ A T ST
TR ; :
\ Y
\ Shoulder ﬁ w
X I —
—
| 16_m = | 16 m = <
=

= == =
MAIN ROADWAY PAVEMENT

Shoulder:

c
T t

Note: Entrances in fill to be same as above

Lengths of culverts shown on road except location of culvert (when necessary).

plons for entrances are approximate
and shall be adjusted to obtain above
roadway widths.

SPECIFICATION

STANDARD PRIVATE ENTRANCES REFERENCE

REV. 9/97 512

602.02 | UNLESS OTHERWISE NOTED, ALL DIMENSIONS VIRGINIA DEPARTMENT OF TRANSPORTATION
i ON THIS SHEET ARE IN MILLIMETERS




Location B................

Standard Pavement

ST

.... Distance from transitioned baseline to edges of transitioned pavement.(

STANDARD SYMBOLS

..... Alignment on which the proposed right-of-way and construction is based.
..... The typical pavement section to be shown on the road plans.

.... Point of beginning of baseline circular curve.

.... Point of ending of baseline circular curve.

.... Point of baseline compound curvature.

.... Point of baseline reverse curvature.

.... Point of change from tangent to transition curve. (Tangent to Spirah)

.... Point of change from transition curve to circular curve. (Spiral to Circular)
.... Point of change from circular curve to transition curve. (Circular to Spiral
.... Point of change from transition curve to tangent. (Spiralto Tangent)

..... Radius of baseline circular curve.

..... Approximate maximum safe speed in kilometers per hour using standard rate of superelevation.

.... Approximate maximum safe speed in kilometers per hour with no superelevation. Factors apply

only to Urban Low Speed Conditions.

..... Length of transition curve measured along baseline. Where no transition curve is applied LS is

length of superelevation transition.

.... Width of standard pavement.

7%

.... Maximum pavement widening (2ZT-W).
.... Rate of superelevation in meters per meter of pavement width.
.... Safe side friction factor.

.... Amount of superelevation to be applied to the baseline grade to obtain the elevations of the

edges of transitioned pavement.

.... Standard pavement crown (difference in elevation between center and edges).
..... Standard pavement crown transition or crown runoff length.

.... Chord point (1/10 increments of transition curve).

All distances (horizontal and vertical) are measured in meters.

TRANSITION CURVES
FOR RURAL AND URBAN HIGHWAYS AND STREET CONDITIONS REVISED 8707

VIRGINIA DEPARTMENT OF TRANSPORTATION UNLESS OTHERWISE NOTED, ALL DIMENSIONS 80101
ON THIS SHEET ARE IN MILLIMETERS )




URBAN CONDITION

Urban conditions apply to Urban street systems and any other road with present or future Urban street operating

conditions.

These tables contain superelevation rates and transition lengths for standard urban pavement widths though a range
of curves and design velocities considered most likely to be used in urban road design.

On Sheet 801.01 are found the standard symbols used throughout these tables.

A table for "Low Speed Urban'" designs is on Sheet 801.18 with a range of standard pavement widths (W), transition
lengths (LS), and radiiof curve when superelevated by an amount equalto the normalcrown and the approximate
maximum safe speeds (DV) afforded thereby. Values in this table can be used on streets with operating speeds less
than or equalto 70 km/h. Also shown are the approximate maximum safe speeds (NC) with no superelevation.
Values for (NC) can be used on Urban Arterial, Collector, and Local streets.

For minimum design factors for various design speeds for Urban conditions see Sheets 801.19 thru 801.25

When Urban conditions apply there willbe no baseline transition or pavement widening. The length of transition (LS)
determines the length of superelevation transition through which the outer edge of pavement is raised above the
Base Line Grade to a maximum of E (%) See Sheet 801.07 for a graphicalillustration of the application of this
correction.

For odd radiicurves use the corrections for the nearest smaller radiicurve found in these tables.

For curves sharper than 35 m the tabulated values for 35 m curves shallbe used.

LS should be shown on the plans for all curves.

E should be shown on the plans for allcurves with Urban street conditions.

For graphicalillustration of Design Superelevation Rates for Urban conditions see Sheet 801.16.

For additional generalinstructions (both Urban and Rural) see Sheet 801.04.

EXPLANATION OF TABLES AND INSTRUCTIONS FOR USE

REVISED 8/97 URBAN CONDITION

UNLESS OTHERWISE NOTED, ALL DIMENSIONS
ON THIS SHEET ARE IN' MLLIMETERS VIRGINIA DEPARTMENT OF TRANSPORTATION




RURAL CONDITION Teo

Rural conditions apply to Interstate, Arterial, Primary and Secondary Systems or to any other road with rural type design

and operating conditions.

These tables contain superelevation and widening corrections for standard rural pavement widths through a range of radii

and design velocities considered most likely to be used in ruralhighway design.

On Sheet 801.01 are found standard symbols used throughout these tables.

For minimum design factors for various design speeds for Rural Conditions see Sheets 801.26 Thru 801.34.

On curves with greater than 850 m radius there willbe no spiral transition or pavement widening. Pavement will be
superelevated by an amount equalto the rate shown in the tables. See Sheet 801.06 for a graphicalillustration of the
application of this correction.

For odd radius curves use the transitions and corrections for the next smaller radius curve found in the tables.

For curves sharper than 35 m the tabulated values for 35 m curves shallbe used.

It should be noted that no transition can be longer than the curve to which it is applied. The standard shift (ZT) should be

considered for its effect on horizontal clearance.
LS and E should be shown on the plans for allcurves when other than maximum values are used.
For graphicalillustration of Design Superelevation Rates for Rural conditions see Sheet 801.17.

For additional generalinstructions (both Urban and Rural) see Sheet 801.04.

EXPLANATION OF TABLES AND INSTRUCTIONS FOR USE
RURAL CONDITION REVISED 8/97

VIRGINIA DEPARTMENT OF TRANSPORTATION ’UNLESS OTHERWISE NOTED, ALL DIMENSIONS

ON THIS SHEET ARE IN MILLIMETERS 801.035




TC-5

GENERAL CONDITION

All original cross sections shallbe taken from the baseline at stations, 20 meter interval for ruralprojects, and 10 meter
interval for urban projects, and unusualbreaks in the ground as on tangent alignment.

Where a part or allof a superelevation transition curve falls on a vertical curve, elevations on the vertical curve should be
computed for the positions given on Sheet 801.14 for Urban projects and Sheet 80115 for Rural projects. These elevations
and pluses should be shown on the plans for the convenience of the survey party in staking out the project. Throughout
these sections of the grade, elevations at even stations and 10 or 20 meter intervals should be omitted.

Slope stakes should be set at the positions on the transition given on Sheet 801.14 and 80115 and ground cross sections
taken at these positions omitting the stations and 10 or 20 meter intervals throughout the transition. If unusual breaks in
the ground occur, additional sections should, of course, be taken. Additional sections should also be taken where location is
through rock cut in anticipation of unusualbreakage which may occur during construction.

After rough grading has been done, fine grading (blue top) and form stakes should be set at the positions given on
Sheet 801.14 for Urban projects or as given on Sheet 801.15 for Ruralprojects.

Final cross sections should, of course, be taken at those positions at which the slope stake sections were taken. Where
unusual breakage in rock occurs and this was not anticipated, additional final sections should be taken and original ground
sections interpolated.

Baseline stakes should be set at allP.C.'s, P.T.'s, T.S.'s, S.T.'s,S.C.'s, and C.S.'s in staking out alignment but slope stakes need
not be set nor cross sections taken at P.C.'s or P.T.'s except where called for in the accompanying tables. The transition
will take its form from the positions given on Sheet 801.14 and 801.15.

The right of way shall, in all cases, be referenced from the baseline.

The designer should avoid situations necessitating reverse curves and curves with overlapping transitions where possible.

A design exception is not required when using values from Sheets 801.19 thru 801.34 since these tables were derived
within AASHTO guidelines.

EXPLANATION OF TABLES AND INSTRUCTIONS FOR USE
REVISED 8/97 GENERAL CONDITION

801.04 | UNLESS _OTHERWISE NOTED, ALL DIMENSIONS VIRGINIA DEPARTMENT OF TRANSPORTATION
i ON_THIS SHEET ARE IN MILLIMETERS




Chord Points (CP)= %

Totol widening (W)=2 ZT-W

Tangent 2

NOTE:

Pavement widening of Rural Roodways
willbe achieved by equal widening

of both edges of pavement over the
LS (length of spiral transition.

PLAN OF TRANSITION

TC-5

NOTE:
On the inside of curve the stondord

pavement crown (C) shallbe held untilit LS
is exceeded by the tabulated (S) value, [Outsw’de edge of transitioned pavement
then the (S) values shallbe applied. [ e T[T T T e e
____________________ S
__________________ j—2C 8 Grade
_________________ ~——¢
/ _________________ S
=274 T e
CR \ be — TTTTmeea
edge of pavement - ariable S T Ty R
Ol n Inside edge of transitioned pavement
n|wn §)
! LS x C v
Ll o
. o Lsx C S o
(without widening) CR- S n
(with widening) CR= LS X%WO‘EE W w NOTE: Short vertical curves should be inserted
’ PROFILE OF TRANSITION by eye at points (P) if considered necessary.
3¢
o .
[ 8 2
S|o 5| &
wl e B
o|.2 A
Dlx | C
ole 0|
5| © - v|G
Ol = P Plan grade elevation as 2ls
. avement Surface _computed for location B. c|=
Finished Grade Line S ol % pmo—e—eo l
(B Grode) T =TT
yal

CROSS SECTION THRU TRANSITION

DETAILS

FOR TRANSITIONED B (RURAL CONDITION ONLY)

VIRGINIA DEPARTMENT OF TRANSPORTATION

(R < 850 m)

REVISED 8/97

’ UNL

ESS OTHERWISE NOTED, ALL DIMENSIONS
ON THIS SHEET ARE IN MILLIMETERS
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TC-5

-
a
CR =LS xC s
s S
a
e 2/3 15 — -1 Y3 LS
Outside edge of pavement
B R e O e .
____»——"'_——_’ f @ Grade
\\nside edge of pavement
CR LS

SUPERELEVATED BY AN AMOUNT EQUAL TO THE STANDARD PAVEMENT CROWN

NOTE : On the inside of curve the standard pavement

crown (C) shallbe held untilit is exceeded by the -
tabulated (E) rate of superelevation. [t
o
8]
CR =LS xC a
: 2318 2 Outsid d f t
utside €age ot pavemen
[ S } ,,,,,,,,,,,,,,,,,,,,, A
T | E(W/2) Mox.
e c
T ¢ l %Grude
,»"//—/ ¢ T
T ; E(W/2) Mox.
\\mside edge of pavement
CR LS

SUPERELEVATED BY AN AMOUNT EXCEEDING THE STANDARD PAVEMENT CROWN

PROFILE OF TRANSITION
wvsm s FOR NON-TRANSITIONED B (RURAL CONDITION ONLY) (R>850 m)

UNLESS OTHERWISE NOTED, ALL DIMENSIONS
801.06 ON_ THIS SHEET ARE IN' MILLIMETERS VIRGINIA DEPARTMENT OF TRANSPORTATION




TC-5

=
o
CR- LS x C 5
S 13)
o

2/3 LS 1/3 LS Outside ed ¢ ¢

utside edge of pavemen

g I Sttt o e .
____¢——”'_——_ ({‘ % Grade
\\ns'\de edge of pavement
CR LS

SUPERELEVATED BY AN AMOUNT EQUAL TO THE STANDARD PAVEMENT CROWN

NOTE : On the inside of curve the stondord pavement

crown (C) shallbe held untilit is exceeded by the =
tabulated (E) rate of superelevation. [i
o
o
o
CR=LS x C
S /3 LS
2/3 LS Outside edge of pavement
O S } ,,,,,,,,,,,,,,,,,,,,, A
T | E(W/2) Max.
- C
T ¢ l % Grade
,»"/// c T
//—‘/ E(W/2) Max.
x\ns?de edge of pavement
CR LS

SUPERELEVATED BY AN AMOUNT EXCEEDING THE STANDARD PAVEMENT CROWN

PROFILE OF TRANSITION
FOR NON-TRANSITIONED B (URBAN CONDITIONS ONLY) REVISED 8/97

UNLESS OTHERWISE NOTED, ALL DIMENSIONS
VIRGINIA DEPARTMENT OF TRANSPORTATION B TOTERWISE NOTED, AL DIMENSK 801.07




of Finished Grade ¥

4.4 m ‘
(IGrds - 2 Lanes, 3.6 m Wide)

Point of Finished Grode—\

7.5 m ——=

<—— 7.9 m 4.8 m

9.9 m 9.9 m
(IGrds - 3 Lanes, 3.3 m Wide)

X The elevation differential between normal crown and maximum superelevation,
relative to the baseline profile.

Additional information may be obtained from A Policy on Geometric Design of
Highways and Streets (AASHTO) Book, Chapter Ill - Elements of Design
(Superelevation Runoff).

On Standard TC-5ULS (Metric), TC-5U (Metric), and TC-5R (Metric) (R > 850 m)
superelevated curves, position the LS two thirds (2/3) on the tangent and

one third (1/3) into the curve. Stations and elevations for these transitions

will need to be computed for all chord points and shown on the profiles.

DETAILS OF SUPERELEVATION ABOUT BASELINE

801.08 | UNLESS OTHERWISE NOTED, ALL DIMENSIONS VIRGINIA DEPARTMENT OF TRANSPORTATION
i ON THIS SHEET ARE IN MILLIMETERS




Point of Finished Grade

7.2 m 36 m
(IGrds - 2 Lanes, 3.6 m Wide)

The Pavement Widths shown in the Standard TC-5 (Metric) Tables on Sheet 801.18
through 801.34 represent twice the distance from the crownline to the
edge of pavement on the high side.

. (Grds - 4 Lanes, 3.6 m Wide) _|

Point of Finished Grode‘\@

‘ 7.2 m 1 12.6 m 7.2 m {

X The elevation differential between normal crown and maximum superelevation, relative
to the baseline profile.

Additional information may be obtained from A Policy on Geometric Design of
Highways and Streets (AASHTO) Book, Chapter lll- Elements of Design
(Superelevation Runoff).

Projects in which lanes may be added in the future in the median area should be
designed with the construction baseline and point of finished grade located in the
middle of the median. Superelevation is to be rotated from this baseline point.
This will prevent uneven pavement problems (when additional lanes are added in the
median area) such as crossover grades as well as the need for retaining walls,
median barriers and special design drainage structures. Additional right of way or
easements, in most situations, will not be required.

DETALS OF SUPERELEVATION ABOUT BASELINE

VIRGINIA DEPARTMENT OF TRANSPORTATION UNLESS OTHERWISE NOTED, ALL DIMENSIONS 801.09
ON THIS SHEET ARE IN MILLIMETERS i




DESIGN FACTORS FOR A DESIGN SPEED OF 30 KM/H (URBAN) USING E= 47 MAX.

PAVEMENT WIDTH

RADIUS | E 76m [ 108 m [ 14.4 m [ 180 m [ 19.8 m | 21.6 m |
(Meters) | (/) IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1@ 38 [1.5 @ 36[2 @ 36 [3 @ 30 [3 @ 3.3[3 e 3.6]
LS (Meters)

7000 | 2.0 30 30 30 30 30 30
5000 2.0 30 50 30 50 30 30 Note: gr(')eroﬁt)gryet?oemm;'\.vgdrtﬂhsters
3000 2.0 30 30 30 30 30 30 use LS volues developed
2000 | 2.0 30 30 30 30 30 30 By IGRDS with on absolute
1500 | 2.0 30 30 30 30 30 30
1250 | 2.0 30 30 30 30 30 30
1000 | 2.0 30 30 30 30 30 30
850 | 2.0 30 30 30 30 30 30
700 | 2.0 30 30 30 30 30 30
600 | 2.0 30 30 30 30 30 30
550 | 2.0 30 30 30 30 30 30
500 | 2.0 30 30 30 30 30 30
450 | 2.0 30 30 30 30 30 30
400 | 2.0 30 30 30 30 30 30
350 | 2.0 30 30 30 30 30 30
325 | 2.0 30 30 30 30 30 30
300 | 2.0 30 30 30 30 30 30
275 | 2.0 30 30 30 30 30 30
250 | 2.1 30 30 30 30 30 30
230 | 2.2 30 30 30 30 30 30
215 | 2.2 30 30 30 30 30 30
200 | 2.3 30 30 30 30 30 30
190 2.4 30 30 30 30 30 30
180 | 2.4 30 30 30 30 30 30
170 | 25 30 30 30 30 30 30
160 2.5 30 30 30 30 30 30
150 | 2.6 30 30 30 30 30 30
140 | 26 30 30 30 30 30 30
130 | 2.7 30 30 30 30 30 30
120 | 238 30 30 30 30 30 30

10 2.9 30 30 30 30 30 30
100 |30 30 30 30 30 30 30

95 3.0 30 30 30 30 30 30

20 3.1 30 30 30 30 30 30

85 | 3.2 30 30 30 30 30 35

80 | 3.2 30 30 30 30 30 35

75 |33 30 30 30 30 30 35

70 [ 34 30 30 30 30 30 35

65 3.5 30 30 30 30 35 35

60 3.6 30 30 30 30 35 35

55 | 3.7 30 30 30 30 35 40

50 | 3.8 30 30 30 35 35 40

45 |39 30 30 30 35 35 40

40 | 4.0 30 30 30 35 40 40

35 | 4.0 30 30 30 35 40 40 REVISED 8/97

VIRGINIA DEPARTMENT OF TRANSPORTATION

UNLESS OTHERWISE NOTED, ALL DIMENSIONS 801.19

ON THIS SHEET ARE IN METERS




DESIGN FACTORS FOR A DESIGN SPEED OF 40 KM/H (URBAN) USING E= 47

MAX.

PAVEMENT WIDTH

RADIUS| E [ 76 m [ 108 m [14.4 m [ 180 m [ 19.8 m [ 21.6 m |
(Meters) | () IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1@ 3.8 15 @ 3.6[2 @ 36[3 @ 30[3 e 3.3[3 e 36]
LS (Meters)

7000 2.0 30 30 30 30 30 30

5000 2.0 30 30 30 30 30 30

3000 2.0 30 30 30 30 30 30 Note: For pavements widths
2000 | 2.0 30 30 30 30 30 30 856°LS voves developed
1500 2.0 30 30 30 30 30 30 b){ .\GRDS with an absolute
1250 50 30 30 30 30 30 30 minimum of 30 meters.
1000 2.0 30 30 30 30 30 30

850 2.0 30 30 30 30 30 30

700 2.0 30 30 30 30 30 30

600 2.0 30 30 30 30 30 30

530 2.0 30 30 30 30 30 30

500 2.0 30 30 30 30 30 30

450 2.1 30 30 30 30 30 30

400 | 2.2 30 30 30 30 30 30

350 2.3 30 30 30 30 30 30

325 2.4 30 30 30 30 30 30

300 | 2.5 30 30 30 30 30 30

275 2.5 30 30 30 30 30 30

250 2.6 30 30 30 30 30 30

230 2.7 30 30 30 30 30 30

215 2.8 30 30 30 30 30 30

200 2.8 30 30 30 30 30 30

190 2.9 30 30 30 30 30 30

180 3.0 30 30 30 30 30 35

170 3.0 30 30 30 30 30 35

160 3.1 30 30 30 30 30 35

150 3.2 30 30 30 30 35 35

140 3.2 30 30 30 30 35 35

130 3.3 30 30 30 30 35 35

120 3.4 30 30 30 30 35 35

110 3.5 30 30 30 35 35 40

100 3.7 30 30 30 35 35 40

95 3.7 30 30 30 35 35 40

90 3.8 30 30 30 35 40 40

85 3.8 30 30 30 35 40 40

80 3.9 30 30 35 35 40 45

75 4.0 30 30 35 35 40 45

70 4.0 30 30 35 35 40 45

65 4.0 30 30 35 35 40 45

60 4.0 30 30 35 35 40 45

REVISED 8/97

VIRGINIA DEPARTMENT OF TRANSPORTATION
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DESIGN FACTORS FOR A DESIGN SPEED OF 50 KM/H (URBAN) USING E-=47 MAX.

PAVEMENT WIDTH

RADIUS| E | 7.6 m] 108 m [14.4 m] 180 m | 19.8 m | 21.6 m |
(Meters) | () IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1@ 3.8[15 @ 36[2 @ 3.6[3 @ 3.0[3 @ 3.3[3 @ 3.6]
LS (Meters)
7000 2.0 30 30 30 30 30 30
5000 2.0 30 30 30 30 30 30
5000 | 2.0 50 50 50 = 20 S0 Mot edter thom 316 meters
2000 2.0 30 30 30 30 30 30 use LS values developed
1500 | 2.0 30 30 30 30 30 30 by ICRDS with jon_cbsolute
1250 2.0 30 30 30 30 30 30
1000 2.0 60 60 60 60 30 30
850 2.0 30 30 30 30 30 30
700 [ 2.0 30 30 30 30 30 30
600 | 2.1 30 30 30 30 30 30
550 | 2.2 30 30 30 30 30 30
500 | 2.4 30 30 30 30 30 30
450 2.9 30 30 30 30 50 30
400 2.6 30 30 30 30 30 30
350 2.7 30 30 30 30 30 30
325 | 2.8 30 30 30 30 30 35
300 | 2.9 30 30 30 30 30 35
275 [ 3.0 30 30 30 30 35 35
250 3.1 30 30 30 30 35 35
230 3.2 30 30 30 30 35 40
215 3.3 30 30 30 35 35 40
200 [ 3.4 30 30 30 35 35 40
190 [ 3.4 30 30 30 35 35 40
180 | 3.5 30 30 30 35 40 40
170 [ 3.6 30 30 30 35 40 40
160 3.7 350 30 35 35 40 45
150 3.7 30 30 35 35 40 45
140 3.8 30 30 35 40 40 45
130 [ 3.9 30 30 35 40 40 45
120 [ 4.0 30 30 35 40 45 45
110 4.0 30 30 35 40 45 45
100 | 4.0 30 30 35 40 45 45

VIRGINIA DEPARTMENT OF TRANSPORTATION

REVISED 8/97

UNLESS OTHERWISE NOTED, ALL DIMENSIONS 801.21
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DESIGN FACTORS FOR A DESIGN SPEED OF 60 KM/H (URBAN) USING E= 47 MAX.

PAVEMENT WIDTH
RADIUS| E [ 7.6 m[10.8 m | 144 m[18.0 m [19.8 m [ 21.6 m |
(Meters) | (1) IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)

1e 3.8[15 @ 3.6]/2 @ 36[3 @ 3.0[3 e 3.3]3 e 3.6]

LS (Meters)

7000 2.0 35 35 35 35 35 35
5000 2.0 35 35 35 35 35 35 Note: For pavements widths
3000 2.0 35 35 35 35 35 35 greater than 21.6 meters
2000 | 2.0 | 35 35 35 35 35 35 57 IGRDS “with o ‘obasiute
1500 2.0 35 35 35 35 35 35 minimum  of 35 meters.
1250 | 2.0 35 35 35 35 35 35
1000 2.0 35 35 35 35 35 35
850 | 2.1 35 35 35 35 35 35
700 2.4 35 35 35 35 35 35
600 | 2.5 35 35 35 35 35 35
550 | 2.6 35 35 35 35 35 35
500 | 2.7 35 35 35 35 35 35
450 | 2.9 35 35 35 35 35 35
400 3.0 35 35 35 35 35 40
350 3.2 35 35 35 35 40 40
325 3.3 35 35 35 35 40 40
300 | 3.4 35 35 35 35 40 45
275 | 35 35 35 35 40 40 45
250 | 3.6 35 35 35 40 40 45
230 3.7 35 35 35 40 45 45
215 3.8 35 35 35 40 45 50
200 3.9 35 35 40 40 45 50
190 [ 3.9 35 35 40 40 45 50
180 | 4.0 35 35 40 40 45 50
170 | 4.0 35 35 40 40 45 50
160 | 4.0 35 35 40 40 45 50
150 4.0 35 35 40 40 45 50
REVISED 8/97 VIRGINIA DEPARTMENT OF TRANSPORTATION
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DESIGN FACTORS FOR A DESIGN SPEED OF 70 KM/H (URBAN) USING E= 4 7 MAX.

PAVEMENT WIDTH

RADIUS| E [ 76 m]| 108 m [14.4 m[ 180 m[19.8 m [ 21.6 m |
(Meters) | () IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)

1e 38[15 0 36[2 @ 36[3 @ 3.0[3 @ 33[3 e 36|

LS (Meters)

7000 | 2.0 40 40 40 40 40 40
5000 | 2.0 40 40 40 40 40 40 _
3000 20 | 40 |40 [ 0 | w0 | a0 | ap | Mot foporements oty
2000 2.0 40 40 40 40 40 40 use LS values developed
1500 | 2.0 40 40 40 40 40 40 0y ICRDS with an dbsolute
1250 | 2.0 40 40 40 40 40 40
1000 | 2.3 40 40 40 40 40 40
850 | 2.5 40 40 40 40 40 40
700 | 2.7 40 40 40 40 40 40
600 | 2.9 40 40 40 40 40 40
550 3.0 40 40 40 40 40 40
500 | 3.1 40 40 40 40 40 45
450 | 3.3 40 40 40 40 40 45
400 [ 3.5 40 40 40 40 45 50
350 | 3.6 40 40 40 40 45 50
325 | 3.7 40 40 40 45 45 50
300 | 3.8 40 40 40 45 50 50
275 | 3.9 40 40 40 45 50 55
250 | 4.0 40 40 40 45 50 55
230 | 4.0 40 40 40 45 50 55
215 | 4.0 40 40 40 45 50 55

VIRGINIA DEPARTMENT OF TRANSPORTATION

REVISED 8797
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DESIGN FACTORS FOR A DESIGN SPEED OF 80 KM/H (URBAN) USING E=

47 MAX.

PAVEMENT WIDTH

RADUS| E [ 7.6 m] 10.8 m [14.4 m [18.0 m [ 19.8 m | 21.6 m |

(Meters) 32 IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)

1@ 3.8[15 @ 3.6[2 @ 3.6 [3 @ 3.0[3 @ 3.3[3 @ 3.6]
LS (Meters)

7000 2.0 45 45 45 45 435 45

5000 2.0 45 45 45 45 45 45 Note: For pavements widths
3000 2.0 45 45 45 45 45 45 greater than 21.6 meters

use LS values developed

2000 2.0 45 45 45 45 45 45 by IGRDS with an absolute
1500 2.0 45 45 45 45 45 45 minimum of 45 meters.
1250 2.3 45 45 45 45 45 45

1000 2.6 45 45 45 45 45 45

850 2.8 45 45 45 45 45 45

700 3.0 45 45 45 45 45 45

600 3.2 45 45 45 45 45 50

550 3.4 45 45 45 45 45 50

500 3.5 45 45 45 45 50 55

450 3.6 45 45 45 45 50 55

400 3.8 45 45 45 50 55 55

350 3.9 45 45 45 50 55 60

325 4.0 45 45 45 50 55 60

300 4.0 45 45 45 50 55 60
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DESIGN FACTORS FOR A DESIGN SPEED OF 90 KM/H (URBAN) USING E= 4 / MAX.

PAVEMENT WIDTH

RADUS| E [76 m 108 m [144 m [180 m [198 m [216 m
(Meters) | (/) IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)

1e 3815 @ 36 [2 0 36 [3e30[e33][3e36]

LS (Meters)

7000 | 2.0 50 50 50 50 50 50
5000 | 2.0 50 50 50 50 50 50 Note: For povements widths
3000 2.0 50 50 50 50 50 50 greater than 21.6 meters
2000 | 2.0 50 50 50 50 50 50 use LS values developed
1500 2.3 50 50 50 50 50 S0 by. .\GRDS with an absolute
1250 | 2.6 50 50 50 50 50 50 minimum  of 50 meters.
1000 | 2.9 50 50 50 50 50 50
850 | 3.1 50 50 50 50 50 50
700 | 3.4 50 50 50 50 50 55
600 | 3.6 50 50 50 50 50 55
550 | 3.8 50 50 50 50 55 60
500 | 3.9 50 50 50 50 55 60
450 | 4.0 50 50 50 50 60 65
400 | 4.0 50 50 50 50 60 65
375 | 4.0 50 50 50 50 60 65
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TC-5 DESIGN FACTORS FOR A DESIGN SPEED OF 30 KM/H (RURAL) USING E= BZ MAX.

DESIGN VELOCITY-30Q

WIDTH=4.8 m| WIDTH-=5.4 m | WIDTH-6.0 m | WIDTH-6.6 m |WIDTH-7.2 m |WIDTH-14.4 m|

IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)

1@ 2.4 1e 2.7 1@ 3.0 1@ 3.3 1@ 3.6 2 e 36
RADIUS(m) | E(D) LSCm)| W(m)| LS(rm)| W(m)|LS(m) [ W(m) | LS(m) [ W(m) | LS(m) | W(m) | LS(m) [W(m)
7000 2.0 20 0.0 [ 20 0.0 20 [ 0.0 20 0.0 | 20 0.0 20 | 0.0
5000 2.0 20 0.0 [ 20 0.0 20 [ 0.0 20 0.0 | 20 0.0 20 | 0.0
3000 2.0 20 0.0 [ 20 0.0 20 [ 0.0 20 0.0 | 20 0.0 20 | 0.0
2000 2.0 20 0.0 [ 20 0.0 20 [ 0.0 20 0.0 | 20 0.0 20 | 0.0
1500 2.0 20 0.0 | 20 0.0 20 [ 0.0 20 0.0 | 20 0.0 20 | 0.0
1250 2.0 20 0.0 | 20 0.0 20 | 0.0 20 0.0 | 20 0.0 20 | 0.0
1000 2.0 20 0.0 [ 20 0.0 20 [ 0.0 20 0.0 | 20 0.0 20 | 0.0
850 2.0 20 1.2 20 0.9 20 | 0.6 20 0.0 | 20 0.0 20 | 0.0
700 2.0 20 1.2 20 0.9 20 | 0.6 20 0.0 | 20 0.0 20 | 0.0
600 2.0 20 1.3 20 1.0 20 | 0.7 20 0.0 | 20 0.0 20 | 0.0
550 2.0 20 1.3 20 1.0 20 | 0.7 20 0.0 | 20 0.0 20 | 0.0
500 2.0 20 1.3 20 1.0 20 | 0.7 20 0.0 | 20 0.0 20 | 0.0
450 2.0 20 1.3 20 1.0 20 | 0.7 20 0.0 | 20 0.0 20 | 0.0
400 2.0 20 1.3 20 1.0 20 | 0.7 20 0.0 | 20 0.0 20 | 0.0
350 2.0 20 1.3 20 1.0 20 | 0.7 20 0.0 ]| 20 0.0 20 | 0.0
325 2.0 20 1.4 20 1.1 20 [ 0.8 20 0.0 | 20 0.0 20 [ 0.0
300 2.2 20 1.4 20 1.1 20 [ 0.8 20 0.0 | 20 0.0 20 | 0.0
275 2.3 20 1.4 20 1.1 20 [ 0.8 20 0.0 | 20 0.0 20 | 0.0
250 2.5 20 1.4 20 1.1 20 [ 0.8 20 0.0 | 20 0.0 20 | 0.0
230 2.7 20 1.5 20 1.2 20 | 0.9 20 0.6 | 20 0.0 25 | 0.6
215 2.9 20 1.5 20 1.2 20 | 0.9 20 0.6 | 20 0.0 25 | 0.6
200 3.1 20 1.5 20 1.2 20 | 0.9 20 0.6 | 20 0.0 25 | 0.6
190 3.2 20 1.5 20 1.2 20 | 0.9 20 0.6 | 20 0.0 25 | 0.6
180 3.3 20 1.5 20 1.2 20 [ 0.9 20 0.6 | 20 0.0 25 | 0.6
170 3.5 20 1.6 20 1.3 20 | 1.0 20 0.7 | 20 0.0 30 0.8
160 3.6 20 1.6 20 1.3 20 | 1.0 20 0.7 20 0.0 30 0.8
150 3.8 20 1.6 20 1.3 20 1.0 20 0.7 20 0.0 30 0.8
140 4.0 20 1.6 20 1.3 20 [ 1.0 20 0.7 | 20 0.0 35 | 0.8
130 4.2 20 1.7 20 1.4 20 [ 1.1 25 0.8 | 25 0.0 35 | 1.0
120 4.5 20 1.7 25 1.4 25 [ 1.1 25 0.8 | 25 0.0 35 | 1.0
110 4.7 25 1.8 | 25 1.5 25 [ 1.2 25 09 | 25 0.6 40 | 1.2
100 5.0 25 1.8 | 25 1.5 25 [ 1.2 25 09| 30 0.6 40 1.2
95 5.1 25 1.8 | 25 1.5 25 [ 1.2 30 09| 30 0.6 40 1.2
90 5.3 25 1.9 | 25 1.6 30 [ 1.3 30 1.0 | 30 0.7 45 1.4
85 5.4 25 1.9 | 30 1.6 30 [ 1.3 30 1.0 | 30 0.7 45 1.4
80 5.6 30 2.0 | 30 1.7 30 [ 1.4 30 1.1 30 0.8 45 1.6
75 5.8 30 2.0 | 30 1.7 30 [ 1.4 30 1.1 35 0.8 50 1.6
70 6.0 30 2.1 30 1.8 30 [ 1.5 35 1.2 | 35 0.9 50 1.8
65 6.2 30 2.1 30 1.8 35 [ 1.5 35 1.2 | 35 0.9 55 1.8
60 6.4 30 2.2 35 1.9 35 [ 1.6 35 1.3 | 35 1.0 55 | 2.0
55 6.7 35 2.3 35 2.0 35 1.7 40 1.4 40 1.1 60 2.2
50 6.9 35 2.4 35 2.1 40 1.8 40 1.5 40 1.2 60 2.4
45 7.2 40 2.5 | 40 2.2 40 [ 1.9 40 1.6 | 45 1.3 65 | 2.6
40 7.5 40 2.7 40 2.4 45 | 241 45 1.8 | 45 1.5 70 | 3.0
35 7.8 45 2.9 45 2.6 45 [ 2.3 45 2.0 | 50 1.7 70 | 3.4
30 8.0 45 3.1 45 2.8 50 | 2.5 50 | 2.2 50 1.9 75 | 3.8 REVISED 8/97
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DESIGN FACTORS FOR A DESIGN SPEED OF 40 KM/H

(RURAL) USING E= 87 MAX.

DESIGN VELOCITY=40

WIDTH=4.8 m | WIDTH=5.4 m | WIDTH-6.0 m | WIDTH=6.6 m |WIDTH-=7.2 m |WIDTH-14.4 |

IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)

1@ 2.4 1e 2.7 1e 3.0 1e 3.3 1e 3.6 2 @ 3.6
RADIUS(m) E(/) LS(m)| Wm)| LS(m)| Wm)|[LS(m) [ W(m) |LS(m) | W(m) |[LS(m) | W(m) |[LS(m) |W(m)
7000 2.0 25 0.0 25 0.0 25 0.0 25 0.0 25 0.0 25 0.0
5000 2.0 25 0.0 25 0.0 25 0.0 25 0.0 25 0.0 25 0.0
3000 2.0 25 0.0 25 0.0 25 0.0 25 0.0 25 0.0 25 0.0
2000 2.0 25 0.0 25 0.0 25 0.0 25 0.0 25 0.0 25 0.0
1500 2.0 25 0.0 25 0.0 25 0.0 25 0.0 25 0.0 25 0.0
1250 2.0 25 0.0 25 0.0 25 0.0 25 0.0 25 0.0 25 0.0
1000 2.0 25 0.0 25 0.0 25 0.0 25 0.0 25 0.0 25 0.0
850 2.0 25 1.2 25 0.9 25 0.6 25 0.0 25 0.0 25 0.0
700 2.0 25 1.3 25 1.0 25 0.7 25 0.0 25 0.0 25 0.0
600 2.0 25 1.3 25 1.0 25 0.7 25 0.0 25 0.0 25 0.0
550 2.1 25 1.3 25 1.0 25 0.7 25 0.0 25 0.0 25 0.0
500 2.3 25 1.3 25 1.0 25 0.7 25 0.0 25 0.0 25 0.0
450 2.5 25 1.3 25 1.0 25 0.7 25 0.0 25 0.0 25 0.0
400 2.8 25 1.4 25 1.1 25 0.8 25 0.0 25 0.0 25 0.0
350 3.1 25 1.4 25 1.1 25 0.8 25 0.0 25 0.0 25 0.0
325 3.3 25 1.4 25 1.1 25 0.8 25 0.0 25 0.0 25 0.0
300 3.5 25 1.4 25 1.1 25 0.8 25 0.0 25 0.0 30 0.0
275 3.7 25 1.5 25 1.2 25 0.9 25 0.6 25 0.0 30 0.0
250 4.0 25 1.5 25 1.2 25 0.9 25 0.6 25 0.0 35 0.6
230 4.3 25 1.5 25 1.2 25 0.9 25 0.6 25 0.0 35 0.6
215 4.4 25 1.5 25 1.2 25 0.9 25 0.6 25 0.0 40 0.6
200 4.7 25 1.6 25 1.3 25 1.0 25 0.7 25 0.0 40 0.8
190 4.8 25 1.6 25 1.3 25 1.0 30 0.7 25 0.0 40 0.8
180 5.0 25 1.6 25 1.3 25 1.0 30 0.7 30 0.0 45 0.8
170 5.1 25 1.6 25 1.3 30 1.0 30 0.7 30 0.0 45 0.8
160 5.3 25 1.7 30 1.4 30 1.1 30 0.8 30 0.0 45 1.0
150 5.5 30 1.7 30 1.4 30 1.1 30 0.8 30 0.0 50 1.0
140 5.6 30 1.7 30 1.4 30 1.1 30 0.8 30 0.0 50 1.0
130 5.8 30 1.8 30 1.5 30 1.2 35 0.9 35 0.6 50 1.2
120 6.1 30 1.8 35 1.5 35 1.2 35 0.9 35 0.6 55 1.2
110 6.3 35 1.9 35 1.6 35 1.3 35 1.0 40 0.7 55 1.4
100 6.6 35 1.9 35 1.6 35 1.3 40 1.0 40 0.7 60 1.4
95 6.8 35 2.0 35 1.7 40 1.4 40 1.1 40 0.8 60 1.6
90 6.9 35 2.0 35 1.7 40 1.4 40 1.1 40 0.8 60 1.6
85 7.1 35 2.0 40 1.7 40 1.4 40 1.1 45 0.8 65 1.6
80 7.2 40 2.1 40 1.8 40 1.5 45 1.2 45 0.9 65 1.8
75 7.4 40 2.1 40 1.8 40 1.5 45 1.2 45 0.9 65 1.8
70 7.6 40 2.2 40 1.9 45 1.6 45 1.3 45 1.0 70 2.0
65 7.8 40 2.3 45 2.0 45 1.7 45 1.4 50 1.1 70 2.2
60 7.9 45 2.3 45 2.0 45 1.7 50 1.4 50 1.1 75 2.2
55 8.0 45 2.4 45 2.1 45 1.8 50 1.5 50 1.2 75 2.4
50 8.0 45 2.6 45 2.3 50 2.0 50 1.7 50 1.4 75 2.8
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DESIGN FACTORS FOR A DESIGN SPEED OF 50 KM/H (RURAL) USING E= 87 MAX.

DESIGN VELOCITY=50] WIDTH=4.8 m| WDTH=5.4 m| WIDTH=6.0 m | WIDTH=6.6 m |WIDTH=7.2 m |WIDTH=14.4 m|
IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1e 2.4 10 2.7 1e 3.0 10 3.3 e 36 20 36

RADIUS(m) | ECAO | LStm] Wem)| LStm] W[ LStm) [ Wm) | LS(rm) | Wrm) | LStrm) | Wim) | LSt | Wim)
7000 2.0 30 0.0 30 0.0 30 0.0 30 0.0 30 0.0 30 0.0
5000 2.0 30 0.0 30 0.0 30 0.0 30 0.0 30 0.0 30 0.0
3000 2.0 30 0.0 30 0.0 30 0.0 30 0.0 30 0.0 30 0.0
2000 2.0 30 0.0 30 0.0 30 0.0 30 0.0 30 0.0 30 0.0
1500 2.0 30 0.0 30 0.0 30 0.0 30 0.0 30 0.0 30 0.0
1250 2.0 30 0.0 30 0.0 30 0.0 30 0.0 30 0.0 30 0.0
1000 2.0 30 0.0 30 0.0 30 0.0 30 0.0 30 0.0 30 0.0
850 2.0 30 1.3 30 1.0 30 0.7 30 0.0 30 0.0 30 0.0
700 2.3 30 1.3 30 1.0 30 0.7 30 0.0 30 0.0 30 0.0
600 2.6 30 1.3 30 1.0 30 0.7 30 0.0 30 0.0 30 0.0
550 2.8 30 1.4 30 1.1 30 0.8 30 0.0 30 0.0 30 0.0
500 3.1 30 1.4 30 1.1 30 0.8 30 0.0 30 0.0 30 0.0
450 3.3 30 1.4 30 1.1 30 0.8 30 0.0 30 0.0 30 0.0
400 3.7 30 1.4 30 1.1 30 0.8 30 0.0 30 0.0 35 0.0
350 4.1 30 1.5 30 1.2 30 0.9 30 0.6 30 0.0 35 0.0
325 4.3 30 1.5 30 1.2 30 0.9 30 0.6 30 0.0 40 0.0
300 4.5 30 1.5 30 1.2 30 0.9 30 0.6 30 0.0 40 0.0
275 4.8 30 1.5 30 1.2 30 0.9 30 0.6 30 0.0 40 0.0
250 5.1 30 1.5 30 1.3 30 1.0 30 0.7 30 0.0 45 0.8
230 5.4 30 1.6 30 1.3 30 1.0 35 0.7 30 0.0 50 0.8
215 56 30 1.6 30 1.3 35 1.0 35 0.7 35 0.0 50 0.8
200 5.8 30 1.6 30 1.3 35 1.0 35 0.7 35 0.0 55 0.8
190 6.0 30 1.6 35 1.4 35 1.1 35 0.8 35 0.0 55 1.0
180 6.1 35 1.7 35 1.4 35 1.1 35 0.8 35 0.0 55 1.0
170 6.3 35 1.7 35 1.4 35 1.1 40 0.8 35 0.0 60 1.0
160 6.5 35 1.7 35 1.4 40 1.1 40 0.8 40 0.0 60 1.0
150 6.7 35 1.8 40 1.5 40 1.2 40 0.9 45 0.6 65 1.2
140 6.9 40 1.8 40 1.5 40 1.2 40 0.9 45 0.6 65 1.2
130 7.2 40 1.9 40 1.6 40 1.2 45 1.0 45 0.7 70 1.4
120 7.4 40 1.9 40 1.6 45 1.3 45 1.0 45 0.7 70 1.4
110 7.6 40 2.0 45 1.7 45 1.4 50 1.1 50 0.8 75 1.6
100 7.8 45 2.0 45 1.7 45 1.4 50 1.1 50 0.8 75 1.6
95 7.9 45 2.1 45 1.8 50 1.5 50 1.2 50 0.9 75 1.8
90 8.0 45 2.1 45 1.8 50 1.5 50 1.2 50 0.9 75 1.8
85 8.0 45 2.2 45 1.9 50 1.6 50 1.3 55 1.0 80 2.0
80 8.0 45 2.2 45 1.9 50 1.6 50 1.3 55 1.0 80 2.0
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DESIGN FACTORS FOR A DESIGN SPEED OF 60 KM/H

(RURAL) USING E= 87 MAX.

DESIGN VELOCITY=60| WIDTH=5.4 m | WIDTH-6.0 m | WIDTH-6.6 m | WIDTH=7.2 m|WIDTH=14.4 m|WIDTH-21.6 m ]
IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1e 2.7 1@ 3.0 1e 3.3 1e 36 20 36 30 36
RADIUS(m) | EC/Z) | LStm)] W) LStm)] W LS(m) [ W(m) [ LS [ W(rm) [ LS(m) | Wm) | LS (m) [W(rm)
7000 2.0 35 | 00 | 35 | 00 | 35 |00 | 35 | 00 35 | 00 35 | 0.0
5000 2.0 35 | 00 | 35 | 00 | 35 |00 | 35 | 00| 35 | 0.0 ] 35 | 0.0 .
Note: For pavements widths
3000 2.0 35 | 00 | 35 | 00 | 35 |00 35 | 00| 35 | 00 | 35 | 0.0 greater thon 21.6 meters
2000 2.0 35 | 0.0 | 35 | 00| 35 |00 | 35 | 00 35 | 0.0 ] 35 | 0.0 dse LS values developed
1500 2.0 35 0.0 | 35 0.0 35 | 0.0 35 0.0 | 35 0.0 35 0.0 by IGRDS.
1250 2.0 35 | 00 | 35 | 00 | 35 |00 | 35 | 00 35 | 00| 35 | 0.0
1000 2.2 35 | 00 | 35 | 00 | 35 |00 | 35 | 00 35 | 00| 35 | 0.0
850 2.6 35 | 1.0 | 35 | 07 | 35 |00 | 35 | 00 35 | 0.0 ] 35 | 0.0
700 3.0 35 | 11 | 35 | 08 | 35 |00 | 35 | 00| 35 | 00| 40 | 0.0
600 3.4 35 | 11 | 35 | 08 | 35 |00 | 35 | 00 35 | 0.0 45 | 0.0
550 3.7 35 | 11 | 35 | 08 | 35 |00 | 35 | 00| 35 | 0.0 45 | 0.0
500 4.0 35 | 11 | 35 | 08 | 35 |00 | 35 | 00| 40 | 0.0 ] 50 | 0.0
450 4.3 35 1.1 35 0.8 35 0.0 35 0.0 40 0.0 55 0.0
400 4.7 35 | 1.2 | 35 | 09 | 35 |06 | 35 | 00 45 | 0.0 60 | 0.0
350 5.2 35 1.2 35 0.9 35 0.6 35 0.0 50 0.0 65 0.0
325 5.4 35 | 12 | 35 | 09 | 35 |06 | 35 | 00| 50 | 0.0 65 | 0.0
300 5.7 35 | 13| 35 | 10 | 35 |07 | 35 | 00| 55 | 0.0 70 | 0.0
275 6.0 35 | 13| 35 | 10 | 40 |07 | 40 | 00| 55 | 0.0 | 75 | 0.
250 6.3 40 1.3 40 1.0 40 0.7 40 0.0 60 0.8 80 1.2
230 6.6 40 | 14 | 40 | 11 | 45 |08 | 40 | 00| 65 | 1.0 | 85 | 15
215 6.8 40 | 14 | 45 | 11 | 45 |08 | 45 | 00| 70 [ 10 | 90 | i5
200 7.0 40 | 14 | 45 | 11 | 45 | 0.8 | 45 | 00| 70 | 10 | 90 | i5
190 7.2 45 | 14 | 45 | 11 | 45 |08 | 45 [ 00| 70 [ 10 | 95 [ i5
180 7.4 45 | 15| 45 | 1.2 | 50 |09 | 50 | 06| 75 | .2 | 100 | 18
170 75 45 | 15| 45 | 1.2 | 50 |09 | 50 | 06| 75 | 1.2 | 100 | 18
160 7.7 45 | 15| 50 | 1.2 | 50 |09 | 50 | 06| 80 | 1.2 | 105 | 18
150 7.8 50 | 16| 50 | 1.3 | 50 |10 55 | 0.7 | 80 | 1.4 | 105 | 2.1
140 8.0 50 | 16| 50 | 1.3 | 55 | 1.0 | 55 | 0.7 80 | 14 | mo | 2.
130 8.0 50 | 17 | 50 | 14 | 55 | 11 55 | 08| 80 | 16 | 10 | 2.4
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DESIGN FACTORS FOR A DESIGN SPEED OF 70 KM/H

(RURAL) USING E= 87 MAX.

DESIGN VELOCITY=70] WIDTH=5.4 m | WIDTH=6.0 m | WIDTH=6.6 m | WIDTH=7.2 m|WIDTH=14.4 m|WIDTH=21.6 m]
IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1e 2.7 1@ 3.0 1e 3.3 1e 36 20 36 3e 3.6
RADIUS(m) | EGAO | LSt W(m)| LS| Wm) [ LSt [Wirm) | LS [ Wi | LS(m) [ Wem) |LS(m) [W(m)

7000 2.0 40 0.0 40 0.0 40 0.0 40 0.0 40 0.0 40 0.0
5000 2.0 40 [ 00 [ 40 [00 [ 40 0.0 | 40 | 0.0 | 40 [ 0.0 | 40 | 0.0 | note: For povement widins
3000 2.0 20 | 0.0 | 40 | 0.0 | 40 | 0.0 | 40 | 0.0 40 | 0.0 | 40 | 0.0 greater thom 216 meters
2000 2.0 20 | 00 | 40 | 00 | 40 |00 | 40 | 00| 40 | 00 | 40 | 00 Use LS values developed
1500 2.0 40 0.0 | 40 0.0 40 | 0.0 40 | 00| 40 | 00 40 | 0.0 by IGRDS.
1250 2.3 40 | 0.0 | 40 | 0.0 | 40 | 0.0 | 40 | 0.0 ] 40 | 0.0 | 40 | 0.0
1000 28 20 | 00 | 40 | 00 | 40 |00 | 40 | 00| 40 | 00 | 40 | 00
850 33 20 | 11 | 40 | 08 | 40 |00 | 40 | 00| 40 | 00 | 45 | 0.0
700 3.8 40 1.1 40 0.8 40 0.0 40 0.0 40 0.0 50 0.0
600 4.3 20 | 11 | 40 | 08 | 40 |00 | 40 | 00| 45 |00 | 60 | 0.0
550 46 20 | 11 | 40 | 08 | 40 |00 | 40 | 00| 50 | 00 | 65 | 0.0
500 5.0 20 | 12 | 40 | 09 | 40 |06 | 40 | 00| 50 |00 | 70 | 0.0
450 5.3 20 | 12 | 40 | 09 | 40 |06 | 40 | 00| 55 |00 | 70 | 0.0
400 5.8 20 | 12 | 40 | 0.9 | 40 |06 | 40 | 0.0 ] 60 | 00 | 80 | 0.0
350 6.2 20 | 13 | 40 | 1.0 | 45 | 0.7 | 45 | 0.0 ] 65 | 00 | 85 | 0.0
325 6.5 20 | 13 | 45 | 1.0 | 45 | 0.7 | 45 | 0.0 ] 65 | 0.0 | 90 | 0.0
300 6.8 45 | 13 | 45 | 1.0 | 50 | 0.7 | 45 | 0.0 ] 70 | 00 | 90 | 0.0
275 7.1 45 | 14 | 50 | 11 | 50 |08 | 50 | 0.0 ] 70 | 00 | 95 | 0.0
250 7.4 50 | 1.4 | 50 | 11 | 50 |08 | 50 | 0.0] 80 | .0 | 105 | 15
230 76 50 | 1.4 | 50 | 11 | 55 |08 | 50 | 0.0] 80 | 0 | 1o | 15
215 7.8 50 | 15 | 55 | 1.2 | 55 |09 | 60 | 06| 85 | 12 | 15 | 18
200 7.9 50 | 15 | 55 | 1.2 | 55 |09 | 60 | 06 ] 85 | 12 | 15 | 18
190 8.0 55 | 15 | 55 | 1.2 | 55 |09 | 60 | 06 ] 90 | 1.2 | 15 | 18
180 8.0 55 | 15 | 55 | 12 | 55 |09 | 60 | 06 ] 90 | 1.2 | 15 | 18
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DESIGN FACTORS FOR A DESIGN SPEED OF 80 KM/H

(RURAL) USING E= 87 MAX.

DESIGN VELOCITY=80

WIDTH=5.4 m | WIDTH=6.0 m | WIDTH=6.6 m | WIDTH=7.2 m|WIDTH-14.4 m|WIDTH-21.6 m |

IGRDS EQUIVALENTS

(NUMBER OF LANES AT LANE WIDTH)

1@ 2.7 1@ 3.0 1@ 3.3 1@ 3.6 2@ 3.6 3 e 36
RADIUS(m) | EC4) | LS(m)| W(m)| LS(m)| W(m)|LS(m) | W(m) | LS(m) | W(m) [LS(m) | W(m) [LS(m) [W(m)
7000 2.0 45 | 0.0 | 45 00 | 45 |00 [ 45 00 ] 45 [ 0.0 45 | 0.0
5000 2.0 45 | 0.0 | 45 00 | 45 |00 | 45 0.0 45 [ 0.0 45 | 0.0 Note: For pavements widths
3000 2.0 45 0.0 | 45 0.0 | 45 0.0 45 0.0 45 | 0.0 45 0.0 greater than 21.6 meters
2000 2.0 45 1 00 | 45 | 00 | 45 [0.0 | 45 00| 45 [ 00 | 45 | 0.0 ng‘GLRSDSV_G‘“eS developed
1500 2.4 45 | 0.0 | 45 00 | 45 | 0.0 | 45 0.0 | 45 | 0.0 45 | 0.0
1250 2.8 45 | 0.0 | 45 00 | 45 |00 | 45 00 ] 45 [ 0.0 45 | 0.0
1000 3.4 45 | 0.0 | 45 00 | 45 |00 | 45 00 ] 45 [ 00 50 | 0.0
850 3.9 45 | 1.1 45 08 | 45 |00 | 45 0.0 45 [ 0.0 60 0.0
700 4.6 45 | 1.1 45 08 | 45 |00 | 45 00 ] 50 [ 0.0 70 | 0.0
600 5.1 45 | 1.2 45 09 | 45 |06 45 0.0 [ 60 [ 0. 75 | 0.0
550 5.4 45 1.2 | 45 09 | 45 |06 45 0.0 60 [ 0.0 80 | 0.0
500 5.8 45 1.2 | 45 09 | 45 |06 45 00 ] 65 [ 0.0 85 | 0.0
450 6.2 45 1.2 | 45 09 | 45 |06 45 00] 70 [ 0.0 90 0.0
400 6.7 45 1.3 | 50 1.0 | s0 [07 | 50 00] 75 [ 0.0 100 | 0.0
350 7.1 50 1.3 | 50 1.0 | 55 [ 07 | 55 00| 80 | 00 | 105 | 0.0
325 7.4 55 1.4 | 55 1.1 55 |08 | 55 0.0 80 | 0.0 | 10 0.0
300 7.6 55 1.4 | 55 11 60 |08 | 55 00| 85 | 0.0 | 10 0.0
275 7.8 55 1.4 | 60 11 60 | 08 | 60 00| 85 | 00 | 15 0.0
250 8.0 60 1.4 | 60 12 | 60 [ 09 65 0.6 95 [ 12 [ 125 | 1.8
230 8.0 60 1.5 | 60 1.2 | 60 [ 0.9 65 0.6 95 [ 12 [ 125 | 1.8

VIRGINIA DEPARTMENT OF TRANSPORTATION

REVISED 8/97

UNLESS OTHERWISE NOTED, ALL DIMENSIONS 801.31

ON THIS SHEET ARE IN METERS




DESIGN FACTORS FOR A DESIGN SPEED OF 90 KM/H

(RURAL) USING E= 87 MAX.

DESIGN VELOCITY=90] WIDTH-5.4 m|WIDTH-6.0 m | WIDTH-6.6 m | WIDTH-7.2 m|WIDTH-14.4 m|WIDTH-21.6 m]
IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1@ 2.7 1e 3.0 1e 3.3 10 3.6 20 36 30 36
RADIUS(m) | EGO | LS| W) LStm| W] LStm) [Wm) | LStm) | W) | LS | Wm) | LS(m) [W(m)
7000 2.0 50 | 00 | 50 | 00 | 50 |00 | 50 | 00| 50 | 0.0 | 50 | 0.0
5000 2.0 50 | 00 | 50 | 0.0 | 50 |00 | 50 | 0.0 ] 50 | 0.0 | 50 | 0.0 | Note: For pavements widths
3000 2.0 50 0.0 50 0.0 50 0.0 50 0.0 50 0.0 50 0.0 greotLeSr W‘m ZWGG m‘etefds
2000 2.2 50 | 00 | 50 | 00 | 50 |00 | 50 | 00| 50 | 0.0 | 50 | 0.0 by IGRDS. > CevEoRe
1500 2.9 50 | 00 | 50 | 00 | 50 |00 | 50 | 00| 50 | 0.0 | 50 | 0.0
1250 3.4 50 | 00 | 50 | 00 | 50 |00 | 50 | 00| 50 | 0.0 | 55 | 0.0
1000 4.1 50 | 00 | 50 | 00 | 50 |00 | 50 | 00| 50 | 0.0 | 65 | 0.0
850 4.6 50 | 11 50 | 08 | 50 |00 | 50 | 00| 55 | 0.0 | 70 | 0.0
700 5.4 50 | 1.2 | 50 | 09 | 50 |06 | 50 | 00| 65 | 0.0 | 85 | 0.0
600 6.0 50 | 12 ] 50 | 09 | 50 |06 | 50 | 00| 70 | 0.0 | 95 | 0.0
550 6.4 50 | 1.2 | 50 | 09 | 50 |06 | 50 | 00| 75 | 0.0 | 100 | 0.0
500 6.8 50 | 12 ] 50 |10 | 55 |07 | 55 | 00| 80 | 0.0 | 105 | 0.0
450 7.2 55 | 13| 55 | 10 | 55 |07 | 55 | 00 8 | 0.0 | 10 | 0.0
400 7.6 55 | 13 ] 60 | 1.0 | 60 |07 | 60 | 00| 90 | 0.0 | 15 | 0.0
350 7.9 60 | 1.4 | 60 | 11 | 65 |08 | 60 | 00| 90 | 0.0 | 120 | 0.0
325 8.0 60 | 14 | 60 | 11 | 65 |08 | 65 | 00| 95 | 0.0 | 125 | 0.0
REVISED 8/97 VIRGINIA DEPARTMENT OF TRANSPORTATION
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DESIGN FACTORS FOR A DESIGN SPEED OF 100 KM/H

(RURAL) USING E= 87 MAX.

DESIGN VELOCITY=100 | WIDTH=5.4 m | WIDTH=6.0 m | WIDTH=6.6 m | WIDTH=7.2 m|WIDTH=14.4 m|WIDTH=21.6 m |
IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1@ 2.7 1@ 3.0 1@ 3.3 1@ 3.6 2 e 36 3e 36
RADIUS(m) | E(/) LS| Wem)| LS| Wemd[LS(m) [ W | LS [ W(m) | LS | W) | LS(m) [W(m)
7000 20 60 | 00 | 60 | 0.0 | 60 |00 | 60 | 0.0 ] 60 | 0.0 | 60 | 0.0 A _
5000 2.0 60 | 0.0 | 60 | 0.0 | 60 | 0.0 | 60 | 0.0 | 60 | 0.0 | 60 | 0.0 | Not& Fo oovements b roters
3000 2.0 60 | 0.0 | 60 | 0.0 | 60 | 0.0 | 60 | 0.0] 60 | 0.0 | 60 | 0.0 ise L volues developed
2000 2.7 60 | 0.0 | 60 | 0.0 | 60 | 0.0 | 60 | 0.0 60 | 0.0 | 60 | 0.0
1500 34 60 | 0.0 | 60 | 00 | 60 |00 | 60 | 0.0 60 | 00 | 60 | 0.0
1250 4.0 60 0.0 60 0.0 60 0.0 60 0.0 60 0.0 65 0.0
1000 4.8 60 | 0.0 | 60 | 0.0 | 60 | 0.0 | 60 | 0.0 ] 60 | 0.0 | 80 | 0.0
850 55 60 | 12 | 60 | 0.9 | 60 |06 | 60 | 0.0 70 | 00 | 90 | 0.0
700 6.3 60 | 12 | 60 | 0.0 | 60 | 06 | 60 | 0.0 80 | 0.0 | 105 | 0.0
600 7.0 60 | 1.5 | 60 | 1.0 | 60 | 0.7 | 60 | 0.0 8 | 00 | 115 | 0.0
550 7.3 60 | 1.5 | 60 | 1.0 | 60 | 0.7 | 60 | 0.0 90 | 0.0 | 120 | 0.0
500 76 60 | 1.3 | 60 | 1.0 | 65 | 0.7 | 65 | 0.0 95 | 0.0 | 125 | 0.0
450 7.9 60 | 1.5 | 65 | 1.0 | 65 | 0.7 | 65 | 0.0 95 | 0.0 | 130 | 0.0
400 8.0 65 | 1.4 | 65 | 11 | 70 | 0.7 | 65 | 0.0 ] 100 | 0.0 | 130 | 0.0

VIRGINIA' DEPARTMENT OF TRANSPORTATION

REVISED 8/97

UNLESS OTHERWISE NOTED, ALL DIMENSIONS 801.33
5 .
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DESIGN FACTORS FOR A DESIGN SPEED OF M0 KM/H (RURAL) USING E= 87 MAX.

DESIGN VELOCITY=110

WIDTH-5.4 m | WIDTH-6.0 m | WIDTH-6.6 m | WIDTH-7.2 m|WIDTH-14.4 m|WIDTH-21.6 m ]

IGRDS EQUIVALENTS (NUMBER QOF LANES AT LANE WIDTH)

1e 2.7 1e 3.0 1@ 3.3 1@ 3.6 2 @ 36 3 @ 3.6

RADIUS(m) | E(D) LS| Wm)| LS| W[ LS 6m) [Wm | LS W | LS [Wm) | LS(m) [W(m)
7000 2.0 65 | 00 | 65 | 00 | 65 |00 | 65 | 00| 65 | 00 | 65 | 00
5000 2.0 65 | 00 | 65 | 00 | 65 |00 | 65 | 00| 65 | 0.0 | 65 | 0.0 Note: For pavements widths
3000 2.1 65 | 00 | 65 | 00 | 65 |00 | 65 | 00| 65 | 00 | 65 | 0.0 o e e vaas
2000 3.1 65 | 0.0 | 65 | 0.0 | 65 |00 | 65 | 00| 65 | 0.0 | 65 | 0.0 by IGRDS.
1500 3.9 65 | 00 | 65 | 00 | 65 |00 | 65 | 00| 65 | 0.0 | 70 | 0.0
1250 4.6 65 | 00 | 65 | 00 | 65 |00 | 65 | 00| 65 | 0.0 | 80 | 0.0
1000 5.5 65 | 0.0 | 65 | 0.0 | 65 |00 | 65 | 0.0 ] 75 | 0.0 | 95 | 0.0
850 6.3 65 | 1.2 | 65 | 09 | 65 |06 | 65 | 00| 85 | 0.0 | 10 | 0.0
700 7.2 65 | 1.3 | 65 | 10 | 65 |07 | 65 | 00| 95 | 0.0 | 125 | 0.0
600 7.8 65 | 1.3 | 65 | 10 | 70 |07 | 70 | 0.0 ] 105 | 0.0 [ 135 | 0.0
550 8.0 65 | 1.3 | 70 | 10 | 70 |07 | 70 | 0.0 ] 105 | 0.0 | 140 | 0.0
500 8.0 65 | 1.4 | 70 | 11 75 | 0.8 | 70 | 0.0 | 105 | 0.0 | 140 | 0.0

REVISED 8/97

VIRGINIA DEPARTMENT OF TRANSPORTATION
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TC-5
CURVE WIDENING TABLES IGRDS HA.TBL TABLES
SU DESIGN VEHICLE EFFECTIVE WIDTHS RELATIVE GRADIENTS
COMPONENT SIZE NUMBER EFFECTIVE WIDTHS (w) EFFECTIVE RELATIVE
OVERALL WIDTH (0) | 2.60 m OF [24 m|[27m|30m|33m]|36m]|48m| WDH DESIGN | GRADIENT (r@) | A TR METERS
WHEELBASE (L) 6.10 m LANES | LANES | LANES | LANES | LANES | LANES | LANES FACTOR v, WP TO | 4 OR > SECOND RULE
FRONT OVERHANG (A)| 1.20 m 1 2.4 2.7 3.0 3.3 3.6 438 1 Kk h 3 MORE
FACTOR () 0.105 1.5 2.9 3.2 3.6 4.0 4.3 5.8 1.2 LANES | LANES [""yrRBAN RURAL
2 36 41 45 5.0 54 72 15 30 0.75 111 30 20
LATERAL CLEARANCE 3 48 54 6.0 6.6 72 9.6 2 40 0.70 1.05 30 25
LANE WIDTH | CLEARANCE (C) 4 9.6 10.8 12.0 13.2 4.4 19.2 4 50 0.65 1.00 30 30
2.4 m 0.30 m 5 12.0 13.5 15.0 16.5 18.0 24.0 5 60 0.60 | 0.90 35 35
2.7 m 0.45 m 6 4.4 16.2 18.0 19.8 21.6 28.8 6 70 0.55 | 0.80 40 40
3.0 m 0.60 m 7 16.8 18.9 21.0 23.1 252 | 336 7 80 0.50 | 0.75 45 45
3.3 m 0.75 m 8 19.2 21.6 24.0 | 26.4 | 28.8 | 38.4 8 90 0.48 0.71 50 50
3.6 m 0.90 m 100 0.45 | 0.67 60 60
4.8 m 1.5 m 10 0.42 | 063 65 65
DEFINITIONS
A - FRONT OVERHANG OF DESIGN VEHICLE FROM L - WHEELBASE OF DESIGN VEHICLE FROM Vp - DESIGN VELOCITY
APPROPRIATE TABLE. APPROPRIATE TABLE.
C - LATERAL CLEARANCE OF DESIGN VEHICLE FROM LS - LENGTH OF SPIRAL OR SUPERELEVATION W - CALCULATED WIDENING
APPROPRIATE TABLE. TRANSITION LENGTH.
e - SUPERELEVATION RATE IN DECIMAL FROM R - RADIUS OF CURVE. w - EFFECTIVE WIDTH FROM APPROPRIATE
APPROPRIATE TABLE OR CALCULATED PER TABLE.
AASHTO METHOD 5. rg - RELATIVE GRADIENT FROM APPROPRIATE TABLE. W - CALCULATED TOTAL CURVE WIDTH
f- FACTOR FROM APPROPRIATE TABLE.
U - CALCULATED TRACK WIDTH OF DESIGN VEHICLE. Z - CALCULATED EXTRA WIDTH ALLOWANCE.
Fy - CALCULATED WIDTH OF OVERHANG FOR
DESIGN VEHICLE. u - TRACK WIDTH OF DESIGN VEHICLE FROM
APPROPRIATE TABLE.
GENERAL DESIGN CONSIDERATIONS
1. WHERE PAVEMENT WIDENING IS REQUIRED, THE APPROPRIATE WIDENING IS ADDED 6. NO PAVEMENT WIDENING IS REQUIRED FOR RURAL ROADWAYS WITH A CURVE
TO THE LANE WIDTH WHEN CALCULATING' THE TRANSITION LENGTH (LS). RADIUS GREATER THAN 850 METERS.
2. THE COMPUTED TRANSITION LENGTH (LS) IS ROUNDED UP TO THE NEAREST FIVE 7. NO PAVEMENT WIDENING IS REQUIRED FOR 35 METER WIDE LANES WITH A
METER INCREMENT. COMPUTED LENGTHS THAT FALL ON THE FIVE METER CURVE RADIUS GREATER THAN 230 METE
INCREMENT ARE NOT ROUNDED. 8. PAVEMENT WIDENING IS APPLIED ONLY WHEN CALCULATED WIDENING (W) IS
3. WHEN THE TRANSITION LENGTH (LS)IS CALCULATED, IT MUST BE COMPARED WITH EQUAL TO OR GREATER THAN 0.6 METER.
THE MINIMUM VALUE LISTED IN THE APPROPRIATE COLUMN ON THE RELATIVE 9. CALCULATED WIDENING IS ROUNDED UP TO THE NEAREST 0.1 METER
GRADIENT TABLE. : : :
4. CROWN RUNOFF IS ALWAYS ACHIEVED OUTSIDE OF THE TRANSITION. 10. WHEN CALCULATING WIDENING (W) FOR MULTI-LANE RURAL ROADWAYS, WIDENING

IS FIRST CALCULATED USING THE SINGLE LANE WIDTH FOR "w" AND THE

5. NO PAVEMENT WIDENING IS REQUIRED FOR URBAN ROADWAYS. ANSWER (W) IS THEN MUTIPLIED BY THE NUMBER OF LANES.

FORMULAE USED TO CALCULATE TRANSITION LENGTH (LS) AND WIDENING (W)

LS - (100we) / rg  (NO WIDENING REQUIRED) U-u+R-~RE L2 Z -ty /R
LS - [100 (w + W/2)el/ rg  (WIDENING REQUIRED) F -JR ~AGL - m-R We =2 W «CleFy 2

Wo-We - 2w

FOR SOLVED PROBLEMS USING THIS METHODOLOGY, SEE THE EXAMPLES ON PAGE 801.36.

IGRDS METHODOLOGIES FOR CALCULATING TC-5 VALUES

VIRGINIA DEPARTMENT OF TRANSPORTATION UNLESS OTHERWISE NOTED, ALL DIMENSIONS 801.35
ON THIS SHEET ARE IN METERS i




RURAL EXAMPLE

6.0 m PAVEMENT WIDTH
(IGRDS - 1LANE AT 3.0 m)

Vp= 80 km/h R =375 m
w =30m rg = 0.50

e = 0.069 (6.97 CALCULATED PER AASHTO METHOD 3)

U=u-R-~R?-1L?
U =26 + 375 - \/(375)2 - (6.1)2
U - 2.6496

Fa =~JR?Z + AL +A-R
Fa = ~J(375)2 4120 2(6.D -+ 1.21 - 375
Fa = 0.0214

Z -1, /AJRD
Z - 0.105 (80 /~[375 )
Z - 0.4338

We =2 W +C v Fp+2Z

W¢ - 2(2.6496 + 0.6) + 0.0214 + 0.4338
We - 6.9544
W - W. - 2w - 6.9544 - 2(3.0) - 0.9544 (1.0 ROUNDED)

LS = [100 (w + W/2) el / rg (WIDENING REQUIRED)
LS - [100 (6.0 + 1.0/2) .069]1 /7 0.50
LS = 48.3 (50 ROUNDED)

URBAN EXAMPLES

RURAL EXAMPLE

14.4 m PAVEMENT WIDTH
(IGRDS - 2 LANES AT 3.6 m)

7.6 m PAVEMENT WIDTH
(IGRDS - 1LANE AT 3.8 m)

Vp= 60 km/h R =175 m

w =54 m rg = 0.60

e = 0.075 (7.57%Z CALCULATED PER AASHTO METHOD 5) VD' 680 km/h R - 175 m
w=38m rg - 0.60

e = 0.04 (47 PER PAGE 801.22)

U=u-R-~R?-1L?
U =26 +175 - 1/(175)2- (6.1) 2
U - 2.7063

LS = (10Qwe) / rg (NO WIDENING REQUIRED)
LS - [100¢3.8)¢0.04)1 /7 0.60
LS = 25.3333 < 35 (MIN. LS) THEREFORE

LS - 35
Fa =~JRZ + AL +A-R
Fa = 07524120 2(6.1) + 1.2 - 175
Fa = 0.0459
Z -ty AR 19.8 m PAVEMENT WIDTH
Z = 0.105 (60 /~f175) (IGRDS - 3 LANES AT 3.3 m)
Z - 0.4762

Vp= 60 km/h R =175 m

We =2 W0 +F, +2Z w =66 m rg = 0.60
W = 2(2.7063 + 0.9) + 0.0459 + 0.4762 e - 0.04 (47 PER PAGE 801.22)
W, - 7.7347

W = W¢ - 2w = 7.7347 - 2(3.6) = 0.5347 (0.6 ROUNDED)
2 LANES THEREFORE W = 2W = 1.2

LS = (100we) / rg (NO WIDENING REQUIRED)

LS - [100(6.6)(0.04)1 /7 0.60

LS = 44 (ROUND TO 45) > 35 (MIN. LS)

LS = 45
LS = [100 (w + W/2) el / rg (WIDENING REQUIRED)
LS - [100 (5.4 -+ 1.2/2) .075]1 / 0.60
LS = 75.0

NEW 8/97

801.36

CALCULATED TC-5 EXAMPLES USING IGRDS METHODOLOGY

VIRGINIA DEPARTMENT OF TRANSPORTATION
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12 mm conduit

S

Anchor bolts

Bolt Circle

_AA

* Conduit /

I\

PLAN VIEW
TYPE A AND B
Anchor bolts
[Te]
Bolt projection as - ~
required by Lighting l_
Pole Manufacturer
RN | NN e AR
150 mm  Min. [lIR 1]
- 1N b 8 3
Ground wire — | e {1 11 7 <
TENE N L 150
50 mm conduit /| ,@S; 2, bl d_ 1
% Conduit —] . ".‘_' ‘ Type w D Vertical Bars
e A 800 | 1800 8 - #25
Ground rod SN LN o
100 mm cover s ' B 800 | 2400 8 - H25
Hydraulic cement concrete A _' d
#25 verticalreinforcing e ~_-.—<-'..- 100
bars evenly spaced - .
e JEFIE 8
#13 reinforcing bars @ &N -
300 mm c-c (Typ.) LN
f Notes:
W(Dio.) Conduit elbows shallhave o 90° bend. The bend radius shallbe in
accordance with the N.E.C.
SECTION A-A The bolt circle template shallbe furnished by the lighting pole manufacturer.
* The number, orientation and size of conduits entering and exiting foundations
300 mm shallbe as shown on plans.
overlap
No mortar, grout, or concrete shallbe ploced between bottom of base plate
¥13 tie bars and top of pedestal.
PLAN VIEW

SPECIFICATION

REV. 8/97

LIGHTING POLE FOUNDATION
INSTALLATION DETAILS

1301.09 | UNLESS OTHERWISE NOTED, ALL DIMENSIONS
. ON THIS SHEET ARE IN MILLIMETERS

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE
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PF-1
TOP VIEW Ground rod
/100 mm cover
Option: Top 300 mm Min.
at the foundation
may be formed
square.
Bolt circle
Bolt projection as required by signal pole manufacturer, however
distance between bottom of base plate and top of pedestal
shallbe less than or equal to twice the diameter of anchor bolt "
but shallnot be greater than 3". © Conduits t tend
onduits to exten
1 .
Square or hex nuts under base casting serve \—_'_— E F—I,/_ZDO mm  above foundation
os a means of leveling or raking pole. [ -
el I
I
Ay
et L o
All conduits as specified on plans. In }T'| 0
addition 12 mm conduit required for ;rrl <
ground wire. 2 - 50 mm PVC heavy wall s
conduits required for future use. Note that ;f-H
additional spare conduits may be required o
by plans Ground wire
| ——Foundation to extend 100 mm
(As required by foundation designer) above ground when in earth and
shallbe flush with surface when
in sidewalk.
Welded wire fabric os required
Notes: . by foundation designer
Hydraulic cement concrete
Anchor bolts and bolt pattern shallbe furnished with pole. Pole o ™
shallbe centered on foundation. =i - TS Anchor rods
Eoch foundation shallbe permanently morked to indicate all sides from SIDE VIEW Ground rod 100 mm cover
which conduits pass. This mark shollbe made with o trowel when (As required by
finishing the concrete and shallbe 6.0 mm deep ond 100 to 150 mm f i i
long. Locations of empty conduits shall have an odditional 50 mm oundation designer)
long mark made perpendiculor to ond centered on this marking. CIRCULAR FOUNDATION
When foundation extends 100 mm above finished grode all edges
shallbe chamfered 20 mm.
Grounding bushings shallbe installed on each end of metal conduits.
Empty conduits shallbe plugged to prevent moisture and rodent entry.
Bellends shall be installed on each end of PVC conduits.
Empty conduits shallbe plugged to prevent moisture and rodent entry.
Voids remaining after conductors exit or enter bellends or bushings
of conduits shallbe sealed with silicone to prevent moisture and rodent entry.
No mortar, grout, or concrete shallbe ploced between bottom of base plote ond top of pedestal.
SPECIFICATION
REFERENCE SIGNAL POLE FOUNDATION
INSTALLATION DETAILS REV. 8/97
VIRGINIA DEPARTMENT OF TRANSPORTATION UNLESS OTHERWISE NOTED, ALL DIMENSIONS [ 4134 19

ON THIS SHEET ARE IN MILLIMETERS
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JB-1A,2A,3A,4A&5A
Bond to frame
(Do not attach to
the frame bolt hole)
o FRLUMIMIINIOINNOUOBOIWWa
S‘ I§—\§-§—> Concrete collar
Class 20
* DIMENSIONS
o R STANDARD
<Q . L& — #13 bars @ = ;
Yl 5 wire ] 300 mm c-c
L ey JB-1A 356 356
J-hook wire sup- Wb
port 150 mm N JB-2A 356 508
below  top : JB-3A 508 | 508
;| JB-4A 508 685
f—
3 e Conduit entrance JB-5A 685 685
o
]
ol ¥ f%‘ bbb: i Ground rod
A e
2 # 68, #78, or #8 aggregate
¢ 300 mm sq.x 600 mm depth
125 125
re) o
Si e Notes:
50 mm Dio. Conduit entrances shall be located as shown on the plans. Conduits shall extend 50 mm
drain min. to 75 mm mox. beyond the inside wall of the junction box.
Bell ends shall be installed on the ends of PVC conduits. Grounding bushings shall be
installed on the ends of metal conduits. Bellends & bushings shallbe plugged to prevent
[ ] w moisture & rodent entry.
* Depth of conduit entrances for magnetic detectors shall be in accordance with St'd TD-2.
All reinforcing steel shall have o minimum 40 mm concrete cover. Any reinforcing steel
in conflict with conduit sholl be cut o minimum of 40 mm from conduit.
gi - The junction box may be precast or cast in place concrete.
ﬁ A A minimum 50 mm diameter conduit entrance is required unless otherwise specified on plans.
100 E 100
L- A concrete collar is required only when junction box is installed in earth areas.
High strength grout conforming to the Rood & Bridge Specifications shall be used to secure
the frame to the junction box.
PLAN VIEW All junction boxes shallbe installed with o ground rod unless box houses only
communication/interconnect cable.
Voids resulting from entrance of conduits into junction box shallbe completely filled with hydraulic
(FRAME AND COVER REMOVED) cement grout conforming to the Road & Bridge Specifications.
SPECIFICATION
JUNCTION BOX il
Rev. 8/97
UNLESS OTHERWISE NOTED, ALL DIMENSIONS VIRGINIA DEPARTMENT OF TRANSPORTATION
1301.45 ON THIS SHEET ARE IN' MILLIMETERS
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TOP VIEW

NANANANAY
R0
<> A

ELECOIOIL
9

BT

JB-1A,2A,3A,4A& 5A

A

D)

K
° 6 //\\f

\\\\\\\\\\\\fDETAM A

Recessed lift

R

X

W]

3 mm Neoprene gasket

permanently attached to frame

ring or handle

’—76.4
A’ew.s

-
\\\
N

DETALL B

Notes:

75

L]

-
|
|

BOTTOM OF COVER

The cover shall have a non-skid surface with letters cast in the depression
on top. The letters "ELEC", "TRAF or "UTILITY" (as applicable) are to be
25 mm wide and raised 6 mm high.

Four recessed M10 hex head bolts are required for each cover.
Bolts shall be located at each corner or center of each side of cover.

SIDE VIEW
DIMENSIONS
STADAR I T8 [ ¢ [0 € [ F e | n [0 vk oM N]o]r
sB-1a | 305 | 305 | 350 | 350 | 356 | 356 | 381 | 381 [457 [a57 |02 | 38 [ 3 |38 | T[T
JB-2A | 305 | 457 | 350 | 502 | 356 | 508 | 387 | 539 |457 |603 |102 | 38 | 16 | 38 | o3|
uB-3a | 457 457 [ 502 [ 502 [ 508 [ 508 | 539 [ 539 [609 [600 [102 [ 44 [ 16 | 38 | 373"
JB-4A | 457 [ 609 [ 502 | 679 | 508 [ 685 | 546 | 723 [609 [850 [ 102 [ 44 | 19 | 38 [ ZZB[ T3t
JB-5A | 609 | 609 | 679 | 679 | 685 | e85 | 723 | 725 |50 [850 | 102 | 44 | 19 [ 38 | ZE[%H"

SPECIFICATION
REFERENCE

JUNCTION BOX

VIRGINIA DEPARTMENT OF TRANSPORTATION

Rev. 8/97

UNLESS OTHERWISE NOTED, ALL DIMENSIONS
ON THIS SHEET ARE IN MILLIMETERS
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Span length

0SS-1

SPAN STRUCTURE ‘

End Pole —  uf

Hand hole ond cover 100 x
200 mm minimum.

Top of Pedestal

o
¥ '©

(soo Min.
|

D™ ‘

D]

ISV Y e

'~ D5 <D~ PN~

o~ <D ]

_{

P

\W'\re Inlet (Typical). See Note 1.

Vertical clearance for overhead aond bridge mounted sign structures
shall be no less than 5.8 m and no more than 6.4 m from the
bottom of the lowest mounted sign panel to the crown of the roadway.

*Variable
-—L—‘ Guardrail

Guardrail

Highest point in roadway —

* Variable j

—— Wire Inlet (Typical).
See Note 1.

+——-=©End Pole

I

i
I

——75 mm Max.

Edge of shoulder

CANTILEVER STRUCTURE

End Elevation

NOTES:

ﬁ<%—

first sign panel from each end pole.

A

S
AN

Pole Arm connection

38 mm diameter wire inlets
Install on side opposite traffic.

*3. Distance shall be no less than the minimum

1. 38 mm diometer wire inlets shall be provided ot the following locations:

A. On span structures on the front leg of end pole 300 mm below bottom chord.
B. On cantilever structures on pole 300 mm below bottom chord.

C. On span structures below bottom chord at centerline behind

o D. On cantilever structures below bottom chord at centerline behind first sign panel from pole
2. All unused wire inlets shall be capped water tight.

indicated in Standord GR-INS.

4. No mortar, grout, or concrete shallbe placed between bottom of base plate and top of pedestal.

Haond hole and cover 100 x
/200 mm  minimum.

38 mm diometer wire inlet o
Pole at centerline of sign panel 515
) o2
behind first sign only. —————m M * ¥5_ Distance between bottom of base plate and top of pedestal shallbe less than or
Hand hole and cover 100 x .2 % equal to twice the diameter of anchor bolt but shollnot be greater than 3".
200 mm  minimum. Zlc
Top of Pedestal *\orioble 318
0 |
3 E' Guardrail
<
Highest point in roadway j
< —
3 d
3 *
2 o *
— L75 mm  Max.
End Elevation
SPECIFICATION
REFERENCE TYPICAL DETAILS FOR OVERHEAD

SIGN STRUCTURES

Rev. 8/97

VIRGINIA DEPARTMENT OF TRANSPORTATION

UNLESS OTHERWISE NOTED, ALL DIMENSIONS

ON THIS SHEET ARE IN MILLIMETERS

1301.68
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TYPICAL SIGN FOOTING DETAIL WITH CONDUIT

[~=———Sign pole

12 mm conduit
Finished o/

um

grade g §
. Sje s

I 1

=3 '

£

£ i
Spare = Ground
conduits ! rod

NOTES:

The type, size, number ond orientation of conduits entering and exiting
footings may vory per sign location.

In addition to the conduits specified on the plans, one - 12 mm conduit
required for ground wire and two - 50 mm pvc heavy wall conduits required
for future use. Future use conduits shallbe stubbed out and capped.

Future use conduits shallbe oriented to run parallelto the roadway.

For location of future use conduits in foundations for double end pole
structures, see drawing ot right.

Each foundation shallbe permanently marked to indicate ollsides from
which conduits pass. This mork shallbe maode with o trowel when
finishing the concrete and shallbe 6 mm deep ond 100 to 150 mm
long. Locations of empty conduits shallhave an additional 50 mm long
mark made perpendicular to and centered on this mork.

Foundations above finished grade shallbe chamfered 19 mm on all
edges.

Grounding bushings shallbe installed on each end of metal conduits.

Bellends shallbe installed on each end of PVC conduits.

Bellends & bushings of empty conduits shallbe plugged to prevent moisture
ond rodent entry.

Voids remaining after conductors exit or enter bellends or bushings of conduits

shollbe sealed with silicone to prevent moisture and rodent entry.

0SS-1

LOCATION OF FUTURE
USE CONDUITS FOR
DOUBLE END POLE

STRUCTURES

* K —e— * %

%  Future use conduits placed
parallel to the roadway

%% Future use conduits placed
at an angle to miss the
back foundation or anchor
bolts in a spread footing
foundation.

No mortor, grout, or concrete shallbe placed between bottom of base plote ond top of pedestal.

SPECIFICATION
REFERENCE

TYPICAL DETAILS FOR OVERHEAD
SIGN STRUCTURES REV. 8/97

UNLESS OTHERWISE NOTED, ALL DIMENSIONS
VIRGINIA DEPARTMENT OF TRANSPORTATION ESS OTHERWISE NOTED. ALL DIVENSI 1301.72




REVISED ON 12/97

CsI-1

Ay = Area of Sign Panell
[—T Ao = Area of Sign Panel 2
= A3 = Area of Sign Panel 3
[——J H1 - Centroidal Distance From
[—T ign Panel1to Ground Line
[_A_ZJ Ho - Centroidal Distance From
Sign Panel2 to Ground Line
Ho - Centroidal Distance From .
Sign Panel2 to Ground Line
Py L H, = Centroidal Distance from Sign Panel

to Ground Line.

H = Centroidal Distonce for Sign Group.

eference Point
/ b oL AIXHD © (Ag X Hp) + (AgX Hy)

(Aq Ay Az

NOTE:
Megsure "H" distances from Reference point which is located |
half-way between outer posts (for 2 or 3 posts) and intersection
with ground line.

PROCEDURE FOR DETERMINING CENTROID
WITH MULTIPLE SIGN PANELS

SINGLE POST

CENTER OF
SIGN PANEL

I T

* Reference Point *

Level
thmund \
I N

SINGLE SIGN PANEL MULTIPLE

TWO OR THREE POSTS

CENTROID OF
SIGN PANELS

Reference Point

SIS
SIGN PANELS

CENTRDID OF
/ f SIGN PANELS

Reference Point

‘ T CENTER OF
DESIGN TABLE FOR WOODEN SUPPORTS 4 (] sioneue.
Size H( ) Maximum area (Totalof sign panels) (m2)
of post mm Single-post Two-posts Three-posts
2300 0. 66 .32 .98 =
2400 0.63 .27 .90
Level
2500 0.6l l.21 .82 ground
2600 0.58 (g I. 75
2700 0. 56 .12 .69 Reference Point
2800 0.5 - 08 - 63 SINGLE SIGN PANEL MULTIPLE SIGN PANEL
2900 0.52 . 05 .57
100x100
3000 0.51 1.0l .52 i i i . i . .
Dimension "H" is defined as follows (for levelground): =* Wood post sign structures shallbe installed in
3100 0. 49 0.98 1.47 accordance with WSP-1 except that notes under
Single sign panel: Vertical distance from center of installotion detoils ore reploced with the following:
3200 0.47 0.95 .42 ;\g‘rzl p‘)one.\ to the ‘grovundt. hn‘ec.r . . toig Single PDSé_ St"Q” strgActtures iho\\h?v@ o
ultiple sign panels: Vertical distance from centroi minimum distance between top of sign
3300 0.46 0.92 I. 38 of S\%ﬂ pugne\%roup to the ground line. ™ paneland groundline of 2700 rpwn. 9
3400 0. 45 0. 83 .34 . X Single. and multipost sign structures shallhave
Minimum spacing between posts: a minimum distance bétween top of pavement
3500 0. 43 0.87 - (at edge of pavement) and bottom of sign panel,
100 X 100 posts: 900mm and between groundline and bottom of sign panel
3600 0.42 0.84 Allother posts: 2400mm 0 mm.
3700 0.41 0. 82 . If 0 secondary sign panelis mounted below primar

sign panel the” above distances (between bottom of sign
pdneland either groundline or top of pavement) may be

reduced to 1800° mm.

Rev. 8/97

ON_THIS SHEET ARE IN MILLIMETERS

DETAILS FOR CALCULATING NUMBER AND SIZE OF WOOD POSTS
FOR CONSTRUCTION SIGN INSTALLATIONS LEVEL GROUND

1301.93 UNLESS OTHERWISE NOTED, ALL DIMENSIONS VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE
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DESIGN TABLE FOR WOODEN SUPPORTS
Size Maximum area (Totalof sign panels) (m2)
of post H (mm) Single-post Two-posts Three-posts
2300 .51 3.0l ---
2400 .44 2.89 ---
2500 .39 2.77 ---
2600 .33 2.67 ---
2700 .28 2.57 ---
2800 .24 --- ---
125x125 2900 .19 --- ---
3000 .16 --- ---
3100 .12 --- ---
3200 .08 --- ---
3300 .05 --- ---
3400 .02 --- ---
3500 0.99 --- ---
3600 0. 96 --- ---
3700 0.94 --- ---
2300 .81 3.62 ---
2400 .74 3. 47 ---
2500 .67 3.33 ---
2600 .60 3.21 ---
2700 .54 3.09 ---
2800 .49 2.98 ---
2900 .44 2.87 ---
100x150
(%) 3000 .39 2.78 ---
3100 .34 2.69 ---
3200 .30 2.60 ---
3300 .26 2.52 ---
3400 .23 == ---
3500 .19 --- ---
3600 .16 --- ---
3700 .13 --- ---

(*) Larger dimension in direction of (parallel to) traffic.
Minimum spacing between posts:

100 X 100 posts: 300mm
All other posts: 2400mm

DESIGN TABLE FOR WOODEN SUPPORTS
Size Maximum area (Total of sign panels) (m2)
of post H (mm) Single-post Two-posts Three-posts

2300 2.85 5.69 8.54

2400 2.73 5. 46 8. 18

2500 2.62 5.24 7.86

2600 2.52 5.04 7.56

2700 2.43 4. 85 7.28

2800 2. 34 4.68 7.02

2900 2.26 4.52 6. 77

150x150 3000 2. 18 4.37 6. 55
3100 2. 11 4.22 6. 34

3200 2. 05 4.09 ---

3300 .98 3.97 ---

3400 1.93 3.85 ---

3500 .87 3.74 ---

3600 .82 3.64 ---

3700 .77 3.54 ---
2300 5. 09 10. 18 15.27
2400 4.88 9.76 14.63
2500 4.68 9. 37 14. 05

2600 4.50 9.0l 13.51

2700 4. 34 8.67 13.01
2800 4.18 8. 36 12.54

2900 4.04 8. 07 12,11

150x200 3000 3.90 7.81 I1.71
) 3100 3.78 7.55 .33
3200 3.66 71.32 10. 98
3300 3.55 7.10 10. 64
3400 3.44 6. 89 10. 33
3500 3. 35 6.69 10. 04

3600 3.25 6.50 9.76

3700 3.16 6. 33 9. 49

CSl-1

SPECIFICATION
REFERENCE

XXX

DETAILS FOR CALCULATING NUMBER AND SIZE OF wOOD PQOSTS
INSTALLATIONS LEVEL GROUND

VIRGINIA DEPARTMENT OF TRANSPORTATION

FOR CONSTRUCTION SIGN

Rev. 8/97

UNLESS OTHERWISE NOTED, ALL DIMENSIONS
ON THIS SHEET ARE IN MILLIMETERS

1301.94




CSI-1
A1 - Area of Sign Panel1l
l__l A, = Area of Sign Panel2
A3 - Areo of Sign Panel 3
] H1 = Centroidal Distance From SINGLE POST
T Sign Panel 1to Ground Line
A Ho = Centroidal Distance From |
Lﬂ Sign Panel 2" to Ground Line CENTROID OF
H, = CentroidalDistance From CEnTER OF SIGN PANELS
Sign Panel2 to Ground Line SIGN PANEL
. H3 = Centroidal Distance from Sign Panel
= -+ 3 to Ground Line.
n H - Centroidal Distance for Sign Group.

H2

H

J
NOTE:

eference Point

H

(A1X Hp) + (Ay X Ho) + (AzX H=)

(Ay+Ap+ Az

Measure "H" distances from Reference point which is located |
half-way between outer posts (for 2 or 3 posts) and intersection

with ground line.

PROCEDURE FOR DETERMINING CENTROID

SINGLE SIGN PANEL

WITH MULTIPLE SIGN PANELS

Reference Point
1

iy

MULTIPLE SIGN PANELS

TWO OR THREE POSTS

DESIGN TABLE FOR WOODEN SUPPORTS | ek VK
Size H ) Maximum areo (Total of sign panels) (m2) -+ T
of post mm Single-post Two-posts | Three-posts |
2300 0. 66 --- --- | l l
2400 0.63 --- ---
*
2500 0.61 --- ---
2600 0.58 --- ---
2700 0.56 --- --- . Reference Point
Reference Point
2800 0.54 --- ---
2900 0.52 SINGLE SIGN PANEL MULTIPLE SIGN PANEL
100x100 3000 0.51 --- ---
Dimension "H" is defined as follows (for 11/2: 1Slope): | ®* Wood post sign structures shallbe installed in
3100 0. 49 --- --- . . i X . accordance with WSP-1except that notes under
Single sign panel: Verticaldistance from center of installation details ore replaced with the following:
3200 0.47 o - sign panélto the ground line. . .
Multiple sign panels: Verticaldistance from centroid of Ew'i’?m?r'ﬁu%°s§a§igﬂcset'§§t1¢,‘2§ﬁ ?gg"g?vsei o
3300 0. 46 o - sign panelgroup to the ground line. Baneland groundiine of 2700 mm. 9
3400 0. 45 --- --- Minimum  spacing between posts: Single, and n'aulttipost st:gr(i structturesfsholl hcnvel
3500 0. 43 o - 100 X 100 posts: 900mm ?o{nér;rgn;n;f plgvgprfeentlgnvéeggttgﬁﬂ % gi\é%mpeonnel,
. All other posts: 2400mm and_between groundline and bottom of sign panel
3600 0. 42 --- --- of 2100 mm.
If o secondary sign panelis mounted below primary
3700 0.41 --- --- sign panel the” above distances (between bottom of
sign panel and either groundiine or top of pavement)
may be reduced to 1BG0 mm.
SPECIFICATION
DETAILS FOR CALCULATING NUMBER AND SIZE OF woOD POSTS REFERENCE
REV. 8/97 FOR CONSTRUCTION SIGN INSTALLATIONS 1! : 1 SLOPE
1301.95 | UNLESS _OTHERWISE NOTED, ALL DIMENSIONS VIRGINIA DEPARTMENT OF TRANSPORTATION

ON THIS SHEET ARE IN MILLIMETERS
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CsI-1

DESIGN TABLE FOR WOODEN SUPPORTS DESIGN TABLE FOR WOODEN SUPPORTS
Size Maoximum_orea (Totol of sign panels) (m2) Size Maximum area (Total of sign panels) (m2)
of post H (mm) Single-post Two-posts | Three-posts of post H (mm) Single-post Two-posts | Three-posts

2300 1.51 --- --- 2300 1.81 --- ---

2400 1. 44 --- --- 2400 1.74 --- ---

2500 1. 39 --- --- 2500 1.67 --- ---

2600 1.33 --- --- 2600 1. 60 --- ---

2700 1.28 --- --- 2700 1.54 --- ---

2800 1.24 --- --- 2800 .49 --- ---

2900 1. 19 --- --- 2900 .44 --- ---

3000 1. 16 --- --- 3000 .39 2.60 ---

3100 .12 --- --- 3100 .34 2.52 ---

3200 1.08 --- --- 3200 1. 30 --- ---

3300 1. 05 --- --- 3300 .26 --- ---

3400 1. 02 --- --- 3400 1.23 --- ---

3500 0.99 --- --- 3500 1. 19 --- ---

3600 0.96 --- --- 3600 . 16 --- ---

3700 0.94 --- --- 3700 1. 13 --- ---

125x125| " 3800 --- --- oo 100x 150 3800 --- --- ---

3900 - - --- ) 3300 - - -

4000 --- --- - 4000 --- --- ---

4100 --- --- T 4100 --- --- ---

4200 --- - T 4200 --- --- ---

4300 --- --- - 4300 --- --- ---

4400 --- --- --- 4400 --- --- ---

4500 --- --- - 4500 --- --- ---

4600 --- --- --- 4500 --- --- ---

4700 --- --- --- 4700 --- --- ---

4800 --- --- - 4800 --- --- ---

4900 --- --- - 4300 --- --- ---

5000 --- --- - 5000 --- --- ---

5100 --- --- --- 5100 --- --- ---

5200 --- --- - 5200 --- --- ---

I#*) Larger dimension in direction of (parallel to) traffic.
Minimum spacing between posts:
100 X 100 posts: 900mm
All other posts: 2400mm
S N DETAILS FOR CALCULATING NUMBER AND SIZE OF WOOD POSTS

XXX

FOR CONSTRUCTION SIGN INSTALLATIONS

VIRGINIA DEPARTMENT OF TRANSPORTATION

1, ¢ 1 SLOPE

REV. 8/97

UNLESS OTHERWISE NOTED, ALL DIMENSIONS
ON THIS SHEET ARE IN MILLIMETERS

1301.96
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CsI-1

DESIGN TABLE FOR WOODEN SUPPORTS DESIGN TABLE FOR WOODEN SUPPORTS
Size Maximum area (Total of sign panels) (m2) Size Maximum area (Total of sign panels) (m2)
of post H (mm) Single-post Two-posts | Three-posts of post H {mm) Single-post Two-posts | Three-posts
2300 2.85 --- --- 2300 5.09 --- ---
2400 2.73 --- --- 2400 4.88 --- ---
2500 2.62 --- --- 2500 4.68 --- ---
2600 2.52 --- --- 2600 4.50 --- ---
2700 2.43 --- --- 2700 4. 34 --- ---
2800 2.34 --- --- 2800 4. 18 --- ---
2900 2.26 - - 2900 4.04 --- ---
3000 2. 18 4.09 --- 3000 3.90 7.53 ---
3100 2. 11 3.96 --- 3100 3.78 7.29 ---
3200 2.05 3.84 --- 3200 3. 66 7.06 ---
3300 1.98 3.172 --- 3300 3.55 6. 85 ---
3400 1.93 3.6l --- 3400 3.44 6.65 ---
3500 1.87 3.51 --- 3500 3.35 6. 46 ---
3600 1.82 3.41 --- 3600 3.25 6.28 ---
3700 .77 3.32 --- 3700 3. 16 6. 11 ---
150x 150 3800 --- 3.23 - 150x200 3800 --- 5.95 8.49
3900 --- 3.15 it 3300 --- 5.9 8.28
4000 --- 3.07 - 4000 --- 5.65 8.07
4100 --- 2.99 --- 4100 --- 5.51 7.87
4200 --- --- --- 4200 --- 3.93 ---
4300 --- --- --- 4300 --- --- ---
4400 --- --- --- 4400 --- --- ---
4500 --- --- - 4500 --- --- ---
4600 --- --- - 4600 --- --- ---
4700 --- --- --- 4700 --- --- ---
4800 --- --- --- 4800 --- --- ---
4300 --- --- --- 4300 --- --- ---
5000 --- --- - 5000 --- --- ---
5100 --- --- --- 5100 --- --- ---
5200 --- --- --- 5200 === --- -
(%) Lorger dimension in direction of (parallel to) traffic.
Minimum spacing between posts:
100 X 100 posts: 900mm
Alother posts: 2400mm
DETAILS FOR CALCULATING NUMBER AND SIZE OF WwOOD POSTS SPECH ICATON
FOR CONSTRUCTION SIGN INSTALLATIONS 1!/ : 1 SLOPE
REV. 8/97 XXX
1301.97 | UNLESS _OTHERWISE NOTED, ALL DIMENSIONS VIRGINIA DEPARTMENT OF TRANSPORTATION
ON THIS SHEET ARE IN MILLIMETERS
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Csl-1

A q - Area of Sign Panel1l SINGLE POST

A, = Area of Sign Panel2
A3 - Area of Sign Panel3
Hy - g_entrgidol Distance From
ign Panel1to Ground Line
Hgp = Centroidal Distance From
Sign Panel 2 to Ground Line
H2 = Centroidal Distance From |
Sign Panel2 to Ground Line
H3z - Centroidal Distance from Sign Panel
3 to Ground Line.

H = Centroidal Distance for Sign Group.

CENTROID OF
SIGN PANELS

L]
]

CENTER OF
SICN PANEL

Hy

A

Hy

Reference Point
1

H

; (AX Hq) » (Ap X Ho) + (A3X H3) 2

/Sf/erence Point H
1 (Ap rAz+ Agz)

—
/ SINGLE SIGN PANEL MULTIPLE SIGN PANELS

NOTE:

Megsure "H" distances from Reference point which is located |
haglf-way between outer posts (for 2 or 3 posts) and intersection
with ground line.

PROCEDURE FOR DETERMINING CENTROID TWO OR THREE POSTS
WITH MULTIPLE SIGN PANELS

|
DESIGN TABLE FOR WOODEN SUPPORTS | [ Seeme ] S enes
Size H ¢ ) Moximum _area (Total of sign panels) (m2) + T
of post mm Single-post Two-posts _ Three-posts |
2300 0. 66 --- --- | M I z 1
2400 0.63 --- ---
» .
2500 0.61 --- --- {
2600 0.58 --- --- L , SS
, \
2700 0.56 1. 06 - ! Reference Point l Reference Poin
2800 0.54 .02 ---
2900 0.52 0.99 SINGLE SIGN PANEL MULTIPLE SIGN PANEL
100x100 3000 0.51 0.95 1.33
Dimension "H" is defined os follows (for 2:1 Slope): « Wood t si truct hall be installed i
3100 0. 49 0.92 P sccordunce with WIS ercapt thot notes under
Single sign panel: Vertical distance from center of installation details ore reploced with the following:
3200 0.47 0.90 --- sign panélto the ground line. Single posctrstign stréjcttures %holl h?ve a
H 3 : 1 i 1 minimum iIstonce etween (O of sign
3300 0. 46 0.87 --- ﬁgﬁ'pp',%ni'ﬂg’}o"u°p"e,'§ Q’hirgﬁgf,ﬂ'jtf;’,’.‘g? from centroid of paneland groundline of 2700 ?nm. 9
3400 0.45 0.84 --- Minimum spacing between posts: B o "Sbibncs Batwadn b o povament
(ot edge of pavement) ond bottom of sign panel,
3500 0.43 0.82 --- 100 X 100 posts: 900mm ond_bétween groundlineand bottom of sign panel
3600 0.42 0. 80 o All other posts: 2400mm of 2100 mm.
° . If a secondary sign panelis mounted below primary
3700 0.41 0.77 R sign panel the” above distances (between bottom of
sign paneland either %roundlme or top of pavement)
may be reduced to 1BOO mm.
SPECIFICATION
REFERENCE DETAILS FOR CALCULATING NUMBER AND SIZE OF WwOOD POSTS
FOR CONSTRUCTION SIGN INSTALLATIONS 2 : 1 SLOPE
XXX REV. 8/97
VIRGINIA DEPARTMENT OF TRANSPORTATION UNLESS OTHERWISE NOTED, ALL DIMENSIONS 1301.99
ON THIS SHEET ARE IN MILLIMETERS i




REVISED ON 12/97

DESIGN TABLE FOR WOODEN SUPPORTS

DESIGN TABLE FOR WOODEN SUPPORTS

Size Moximum _areo (Totolof sign panels) (m2)
of post H (mm) Single-post Two-posts | Three-posts
2300 .51 --- ---
2400 1.44 --- ---
2500 .39 --- ---
2600 1.33 --- ---
2700 1.28 --- ---
2800 1.24 --- ---
2900 1. 19 --- ---
3000 .16 - -
3100 .12 R -
3200 1.08 --- ---
3300 1. 05 R -
3400 1. 02 --- ---
3500 0.99 --- ---
125x125 3600 0. 96 --- ---
3700 0.94 - R
3800 --- R R
3900 --- R R
4000 --- - ---
4100 --- - ---
4200 --- --- ---
4300 --- --- ---
4400 --- --- ---
4500 --- --- ---
4600 --- --- ---
4700 --- --- ---
4800 --- --- ---
4900 --- --- ---

(%) Larger dimension in direction of (parallel to) traoffic.

Minimum spacing between posts:

100 X 100 posts: 900mm
Allother posts: 2400mm

Size Moximum _orep (Totalof sign[panels) (m2)
of post H (mm) Single-post_|_Two-posts | Three-posts
2300 1.81 --- ---
2400 1.74 --- ---
2500 1.67 --- ---
2600 1.60 --- ---
2700 1.54 --- ---
2800 1.49 --- ---
2900 .44 --- ---
3000 1. 39 2.65 ——-
3100 .34 2.57 ---
3200 1. 30 - ---
3300 1.26 - ---
3400 1.23 - ---
3500 1. 19 - ---
10?;')50 3600 1. 16 --- ---
3700 .13 - ---
3800 --- --- -
3900 --- --- -
4000 --- - ---
4100 --- - ---
4200 --- - ---
4300 --- --- ---
4400 --- --- ---
4500 --- --- ---
4600 --- --- ---
4700 --- --- ---
4800 --- --- ---
4900 --- --- ---

CSI-1

SPECIFICATION
REFERENCE

XXX

DETAILS FOR CALCULATING NUMBER AND SIZE OF WOOD POSTS

FOR CONSTRUCTION SIGN

INSTALLATIONS 2 :
VIRGINIA DEPARTMENT OF TRANSPORTATION

SLOPE

REV. 8/97

UNLESS_OTHERWISE NOTED, ALL DIMENSIONS | 1301100

ON THIS SHEET ARE IN MILLIMETERS
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CsSI-1

DESIGN TABLE FOR WOODEN SUPPORTS DESIGN TABLE FOR WOODEN SUPPORTS
2300 2.85 .- .- 2300 5.09 --- .-
2400 2.73 --- --- 2400 4.88 --- ---
2500 2. 62 .- --- 2500 4.68 --- .-
2600 2.52 --- --- 2600 4.50 --- ---
2100 2.43 --- --- 2700 4.34 --- ---
2800 2.34 --- .- 2800 4.18 --- ---
2900 2.26 --- .- 2900 4.04 --- ---
3000 2.18 4.1 --- 3000 3.90 7.61 ---
3100 2.11 4.03 --- 3100 3.78 7.36 ---
3200 2. 05 3.91 --- 3200 3.66 713 ---
3300 1.98 3.79 --- 3300 3.55 6.92 ---
3400 1.93 3.68 --- 3400 3.44 6. 71 .-
3500 1. 87 3.57 --- 3500 3.35 6.52 ---

150x150 3600 1. 82 3.47 oo 150x200 3600 3.25 6.34 9.20
3700 1.77 3.38 --- 3700 3.16 6. 17 8.96
3800 --- 3.29 --- 3800 --- 6.0l 8.72
3900 --- 3.21 .- 3900 --- 5.85 8.50
4000 --- 3.13 .- 4000 --- 5.71 8. 28
4100 --- 3.05 --- 4100 --- 5.57 8.08
4200 --- --- --- 4200 --- 3.99 ---
4300 --- --- --- 4300 --- --- ---
4400 --- --- --- 4400 --- --- ---
4500 4500
4600 --- --- .- 4600 .- --- ---
4700 --- --- --- 4700 --- --- ---
4800 --- --- --- 4800 --- --- ---
4300 --- --- oo 4900 --- --- ---

(%) Lorger dimension in directionof (parallel to) traoffic.
Minimum spacing between posts:

100 X 100 posts: 900mm
Allother posts: 2400mm

DETAILS FOR CALCULATING NUMBER AND SIZE OF WOOD POSTS
REV. 897 FOR CONSTRUCTION SIGN INSTALLATIONS 2 : 1 SLOPE

1301.101 | UNLESS _OTHERWISE NOTED, ALL DIMENSIONS VIRGINIA DEPARTMENT OF TRANSPORTATION
i ON THIS SHEET ARE IN MILLIMETERS

SPECIFICATION
REFERENCE
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