INSERTABLE SHEET MA20

MH-1
< COVER A
o NON-TRAFFIC
CONDITIONS
y |
LETTERING
OPTIONAL
B B 2o
APPROX. WEIGHT
AL J COVER 36.3 + 1.8 KG
Q TOP
; PLAN | 558.8 |
< @ =
SECTION A-A %;F:FAT
MACHINED
‘ 615.9 | COVER B
- L 568.3 N TRAFFIC
5 [ MACHINED il CONDITIONS
‘T + i \/ R 19.0 MM R A
~ Q !
Q QT E 508.0 | 44&
222 N/~ NraeeMbog -
i , T
I | 609.6 N
g a 838.2 o
FRAME SR — APPROX. WT.
TOP COVER 47.6 * 2.4 KG
EITHER COVER A QR B MAY BE USED WITH FRAME. | 558.8 |
APPROX. WEIGHT % ‘ ‘ Q g&
COVER 77.1 + 3.9 KG S NS S N e SN SIN Y] =
81 ] i
L MACHINED
19.0] | 1016 | [19.0
SECTION A-A

SHEET 4 OF 5

SPECIFICATION

REFERENCE STANDARD MANHOLE FRAME AND COVER

224 REV. 7/02

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

106.04

302 VIRGINIA DEPARTMENT OF TRANSPORTATION ’




INSERTABLE SHEET MSD570

PG-2A

OUTSIDE ROAD DITCHES MEDIAN DITCH
2
m
g"?ONT s 5\,0?<’ D - DEPTH | W, W, ASRl’JERAF Alé'%ER
R D/TcHLng o METER
9 9
200 825 | 825 | 165
DITCH AT TOE OF FILL OR TOP OF CUT
D FRONT BACK wi | w2 SgU“R‘E;g’SS
TYPE — 4 SLOPE SLOPE  [Tom | mm | K | AREA/METER 300 670 | 670 1.34
Al_| 150 6:1 411 910 | 620 | 48 153
Al_| 200 6:1 41 | 1215 | 825 | 104 2.04
A2 | 150 6:1 31 910 | 475 | 42 1.39
A2_| 200 641 31 1215 | 630 | 92 1.85
A3 | 150 6:1 21 910 | 335 | 38 1.25
A3 | 200 601 21 | 1215 | 445 | B2 1.66
Bl | 150 4:1 41| 620 | 620 | 38 1.24
Bl | 200 41 41| 825 | 825 | 82 1.65
B2 | 200 4 31 | 825 | 630 | 72 1.46 CURTAIN WALL DETAIL
B2 | 250 41 31 1030 | 790 | 130 1.82
B3 | 200 41 21 | 825 | 445 | 60 1.27
B3 | 250 41 21 1030 | 560 | 11 1.59 OPE
sL
B4 | 200 41 11/21_| 825 | 360 | 55 119 e 430 CURTAN WALL TO BE LOCATED AT
B4 | 250 4:1 11/2:1 [ 1030 | 450 | 101 1.48 [} BEGINNING AN END OF ALL _CHANNELS
: AND ON THE LOWER END OF EACH
a1 | 200 3 21 | 630 | 445 | 50 1.08
c1_| 250 301 21| 790 | 560 | 92 1.35 ] 150 EXPANSION JOINT.
c2 | 250 30 11721 | 790 | 450 | 80 1.24 RTAI
c3 | 250 30 1 790 | 355 | 70 115

PLAN FOR TRANSITION OF PAVED MEDIAN DITCH TO MEDIAN DROP

INLET GUTTER

CONSTRUCTION JOINT

=

0= A 8=

"7L=3(W|4W2 —

ALTERNATE METHOD
OF FORMING DITCHES

OPTIONAL w
= INVERT \ M[ER[')(I));N 25 mm
+1 INVERT (FLAT BOTTOM) MEDIAN DROP INLET GUTTER SECTION D_D
= PAY LINE —== INLET
tAPF'ROACH PAVED
MEDIAN DITCH
F— D— A - NS
B NOTE:
NOTES: FOR SECTION A-& B-B, SEE STANDARDS DI-7, 7A AND 7B. SECTION E-E ALL DITCHES MAY BE
TRADITIONAL PORTION OF PAVED DITCH TO BE PAD FOR AT THE SAME 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. CONTRACTOR.
SPECIFICATION
STANDARD PAVED DITCHES
REV. 7/02
502 VIRGINIA DEPARTMENT OF TRANSPORTATION
UNLESS OTHERWISE NQTED, ALL DIMENSIONS 109.01
ON THIS SHEET ARE IN'MILLIMETERS .




INSERTABLE SHEET MSD564A

STANDARD PG-5—|
600 mm DOWELS |

STANDARD PG-4

WELDED WIRE FABRIC
152 X 152 - MW 13 X MW 13

150 j

PG-7

00,300, 30

Ll 150
e 250 mm C-C _| il F<—| BARS V-1
£ : { E 300
§% 1 s q 4 SECTION F-F
- o (.:j [
sl / 1500
o ] 150 L1200, |_150
60 DOWELS il f . oBas
0 mm WEL H-2 -
8 250 mm C-C | Mo 150 F SZI: 600 mm DOWELS @ 250 mm C-C
STANDARD PG-5— - ©
L BARS V-1, CUT TO CLEAR OPENING
H FOR ST'D. PG-5
100
PLAN VIEW D R o W 13 600 mm DOWELS @ 250 mm C-C
PAY LINE FOR FLUME CONNECTION SECTION H-H
200 APPROXIMATE QUANTITIES
150 .J_soo. ,300, 1500 1500 REINFORCING STEEL|CLASS 20 CONCRETE
BARS V [ 74 Kg 1.30 m®
S REINFORCING STEEL SCHEDULE
[l
CURTAIN WALL MARK | SIZE | NO. | SPACING LENGTH
H ¥10 | 9 150 1700
§ H-1 %10 | 4 150 1400
600 mm DOWELS @ 125 mm C-C H-2 #10 | 6 200 1600
v ¥13 | 6 300 1200
V-1 #13 | 28 150 900
DOWELS | #13 | 9 250 600
WELDED WIRE FABRIC REVISED BACK
152 X 152 - MW 13 X MW 13 SLOPE DV?V“I’VE";S “(‘;1 9 125 7‘;g°m2
DOWELS BENDING DIAGRAM
SECTION E-E 300
gl ®
0
27°
CURTAIN WALL TO BE LOCATED AT
BEGINNING AND END OF ALL FLUMES 300
ﬁg.% TON THE LOWER END OF EACH ANCHOR LUGS BARS V-1 DOWELS @ SECTIONS H-H
PRICE BID PER EACH TO INCLUDE DOWELS, { 1000 \
WELDED WIRE FABRIC, REINFORCING STEEL, 3000 mm % NUMBER SHOWN IS FOR ONE |o R
ANCHOR LUGS AND CURTAIN WALL, AND VAXIMOM | STANDARD PG-4 ANCHOR LUG.|3Q 27
CLASS 20 CONCRETE. @& FIELD CUT BARS V-1TO 300
CLEAR OPENING FOR ST'D.
PG-5. BARS H-2

SPECIFICATION
REFERENCE

DITCH FLUME CONNECTOR

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 7/02

UNLESS OTHERWISE NOTED. ALL DIVENSIONS [ 109,05
ON THIS SHEET ARE IN MILLIMETERS i




REINFORCED PLAIN PR-2

Steel Fabric Reinforcement
Crown Slope o% \
!

Min. 35 mm Dia.
@ 300 mm c.-c.

Longitudinal Butt or Dummy Groove Joint
/Crowm Slope

K B « a 1
“ T

Mm 35 mm Dia. Plain Dowels 450 mm Long
@ 300 mm c.-c.

16 mm Dia. Hook Bolts or #16x760 mm Deformed

Edge Povement Qo W Tie Boars @ 750 mm CW

TYPICAL CROSS SECTION CONCRETE PAVEMENT

Plain Dowels 450 mm Long

=58

b Notes:
5 Sss=sssccoccoocoi T
. X == === Not less than 450 mm nor 4 For pavement crown slope,
Fabric Reinforcement + LHE more than 1000 mm =+ thickness - "T", lane width - "W",
= Longitudinal T = see typicalsections in plans.
A Jomt\ :: Contraction Joint—s_ A
t E E | | T | | | | | -+ |
t t t I I T \ I I I I T I
T 16 mm Dig. Hook Bolts -
or #16 x 760 mm long
= Deformed Tie Bars
2 T T =
9000 4500
PLAN OF TWO LANES OF CONCRETE PAVEMENT
3 REINFORCED PLAIN fT
[ e A F 7 v % v +—F B - B - B - B - B - T - L]
STEEL FABRIC REINFORCEMENT: Steel fabric LONGITUDINAL SECTION A-A !
reinforcement shall consist of members rigidly
attached at all joints or points of intersection . .
except as noted below:(x). Longitudinal members EXPANSION AND CONTRACTION JOINTS: LONGITUDINAL JOINTS: The contractor will be permitted
shall be of MW35 wire spaced at 150 mm on centers. Construction joints in both plain and reinforced to construct the concrete pavement in dual lanes,
Traverse members shall be MW26 wire, spaced at pavement shall have the same load transfer devices os simultaneously, where the sum of the lane widths does not
300 mm on centers. (Wire Reimforcem’ent Steel Institute noted for contraction joints in reinforced pavement. exceed 7.60 meters, provided a satisfactory aond true longi-

tudinal dummy groove joint is obtained. This is to be done
by the use of an approved forming strip or by sawing,
at the contractor's option. Where lanes are poured

Designation 152 x 304 - MW35 x MW26). Contraction joints of the type specified on Sheet 2
shall be spaced at 9.00 meter intervals for reinforced

The widths of steel fobric sheets shall be 100 mm less concrete pavement and at 4.50 meter intervals for

than the width of_ the_ s.\ob. The number of shee.(s allowable plain concrete pavement unless otherwise noted on separately, the hook bolts or tie bolts shall be in
between controction joints, or between contraction ond joint layouts in plans. accordance with the details shown of Sheet 2. Where
expansion joints, shall not exceed 3. both lanes are poured simultaneously, tie bars shall be
Al b longitudinal t hall b t Adjacent to rigid structures; concrete street os detailed on Sheet 2. The maximum width of pavement
NEmbers, ongituding’ or Lransverse, siiot be so su intersections, or R.R. grade x-ings, bridge approach that may be constructed without o longitudinal joint is
that the projecting ends wil extend not less than 25 mm expansion joints and/or transverse expansion joints 4.25 meters. For widths greater than 4.25 meters the
nor more than 275 mm from the joints or points of are to be placed as shown on sheet 2 of 3. Other longitudinal joint shall be in the center. No other
intersection of the fabric members. expansion joints are to be used os specified on plans. deviations are to be allowed unless shown on joint
When VMV'\S necessary to lap steel fabric reinforcement, If asphalt concrete is to be applied, all transverse layout in plans, or directed by the Engineer.
the minimum amount of lap shall be equivalent to the joints are to be sawed, but not widened, except at the METHOD OF FINISHING AT EXPANSION JOINTS: A protective
spacing of the wires porallel to the lop end of a days run and when interruptions occur in the cap or installation shield of 2 mm steel shall be placed
Other types of mesh reinforcement may be used on written concrete operations of more .thum_ §O minutes duration. a_vler_the top pf the expansion joint filler. The
permission of the Engineer. The width of sheets and other In these cases, butt construction joints are fm_\shmq r_m]chme shall the_n bg allowed to pass aver the
general requirements, which apply, shall be the same to be used used. JtO‘”:;W \egv.\{rjg‘ it fsthShO:'n “d” Fh‘gﬁfs 1, Sheet j P;‘Of
as for steel fabric reinforcement. . o e nitial se e shield shall be removed and a
PAVED SHOULDERS: When asphalt concrete paved rectangular bar 6.5 mm less in width than the preformed
Dowels at contraction joints may be placed in the full shoulders are to be used adjacent to either plain or filler ploced on top of the filler. the concrete squeeae
thickness of pavement by mechanical device in lieu of reinforced cement concrete pavement, the edge of the fini p . po ’ N q 9
dowel baskets. . ) X . inished adjacent to it as shown in Figure 2, and the edges
. . L concrete slab is to be painted, to its full depth, with rounded with hand tools, using the bar as o guide. The
= Hinged steel reinforcement may be used in lieu asphaltic material either CRS-2 or RC-250 os directed bar shall then be withdrawn, leaving a joint gap
of rigid sheets. by the Engineer. of the same width as the filler.

Sheet 10of 3

“REFERENCE | PLAIN AND REINFORCED CONCRETE PAVEMENT

SHOWING REINFORCEMENT, LONGITUDINAL AND TRANSVERSE JOINTS

316 REV. 7/02

VIRGINIA DEPARTMENT OF TRANSPORTATION UNLESS_OTHERWISE NOTED, ALL DIMENSIONS 301.01
ON THIS SHEET ARE IN MILLIMETERS i




INSERTABLE SHEET MA132

PAY LIMITS STANDARD GR-2;
—s=—<——— WHERE DOUBLE RAIL IS REQUIRED MULTIPLY LENGTH BY 2 -

GR-6

PAY LIMITS

B

—~—=———— T0 THE HAZARD —>|
OR CUT/FILL BREAK

BEND LOWER W-BEAM
RAIL BEHIND POST AND

ATTACH WITH

M16 BOLT
& 3 J1

12.5

22 m MINIMUM ‘
—=||

\

1
| 125

7.62 m 3.81m

STANDARD GR-6

3.81m 1.905 m
POST SPACING

T

2.4 m Max.

i

\\TOE OF DITCH SLOPE

DES. 10:1
4:1 MAX.

[ 0.6 m
EDGE OF GRADED SHOULDER

EDGE OF TRAVEL LANE A l

\—EDGE OF GRADED SHOULDER

\

l EDGE OF TRAVEL LANEJ

PLAN
W-BEAM RAIL HEIGHT CONSTANT RELATIVE TO ROADWAY TAPER W-BEAM RAL TO END ANCHORAGE
A PR%"ILE GRADE - SEE NOTES 1, 2, &C4 i SEE NOTES 3 AND 4 ] SEEAE_N% Pél\éCFéO%ﬁ%EET
l - 501.08A
Q T il il il TI TI ll T I T D E A
N Il Il I il il il I I T min.
[ Il Il T i i | I I I =T == Or=
U I I I Iy Iy I W Il i i | I I ! I i | " |
I I I U J J J U I 1 I I !
1 | u L
A B! C @N® @ & 4 U @
NOTES A
: E
TOE OF DITCH SLOPE
1. A SECOND RAIL IS REQUIRED WHERE THE DISTANCE \See END ANCHORAGE
BETWEEN THE GROUND AND BOTTOM OF THE TOP ELEVATION DETAIL A SHEET 501.08A

RAIL EXCEEDS 450 mm (UP TO THE POINT WHERE
THE RAIL CROSSES THE DITCH LINE). THE DOUBLE
RAIL WILL EXTEND TO POST #4.

2. MAXIMUM DISTANCE BETWEEN BOTTOM OF W-BEAM
RAIL AND FINISH GRADE IS 450 mm. WHEN DOUBLE

W150 x 14 STEEL OR
150 x 200 WOOD POST

150 x 200 x 350 LG.

RAIL IS REQUIRED, TAPER BOTH W-BEAM RAILLS TO
MAINTAIN 450 mm DISTANCE FROM THE GROUND.

3. TAPER BOTH W-BEAM RAILS FROM HEIGHT AT TOE
OF DITCH SLOPES TO 300 mm BELOW FINISHED
GRADE AT POST #1(¢(2.4 m OFFSET).

4. A 2440 mm LONG POST MUST BE USED WHEN
UPPER AND LOWER W-BEAM RAILS ARE REQUIRED
(FROM THE BEGINNING OF LOWER RAIL THROUGH
POST #3).

5. STANDARD GR-6 TERMINAL TREATMENT MAY BE
USED AT THE RUN-ON END OF DIVIDED HIGHWAYS
(LEFT AND RIGHT OF TRAFFIC) AND AT THE RUN-ON

BLOCKOUT

710 MAX.
685 MIN.

GRADED
SHOULDER

BOLT

|
|
|
|
|
|
L

/—ATTACH LOWER
W-BEAM RAIL

TO BACK OF

POST W/M16

ATTACH LOWER

W-BEAM RAIL
TO POST W/M16
BOLT —
— TOE OF
DITCH
SLOPES
450
MAX.

mm 2440
/

—J1 Al
! 2 FLATTER

4_|/1/L__

AND RUN-OFF ENDS ON UNDIVIDED HIGHWAYS. TIT
6. ALL POST SPACING 1.905 m C-C UNLESS OTHERWISE . ——1* 1vrica
NOTED. THE POSTS MAY BE WiS0X14 STEEL OR 150X200 A - ol
WOOD EXCEPT THE LAST 3 TERMINAL POSTS MUST BE L1 L
150X14 STEEL. —+ —4
7. FOR SECTIONS D-D & E-E, AND END ANCHORAGE DETALS SECTION A-A SECTION B-B SECTION C-C
SEE SHEET 501.08A. SHEET 10F 2
SPECIFICATION
REFERENCE
TERMINAL TREATMENT FOR W BEAM GUARDRAIL
505 REV. 7/02
221 VIRGINIA DEPARTMENT OF TRANSPORTATION UNLESS OTHERWISE NOTED. ALL DIMENSIONS | 50108
ON THIS SHEET ARE IN' MLLIME TERS :




INSERTABLE SHEET MA89

GR-7
NOTES:

. GUARDRAIL TERMINAL, STD. GR-7,IS TO BE SRT 350 (AS SHOWN)

MANUF ACTURED BY SYRO STEEL COMPANY, THE FLEAT 350 MANUFACTURED
BY ROAD SYSTEMS, INC., OR OTHER VDOT APPROVED EQUAL MEETING
NCHRP 350 TESTING CRITERIA UTILIZING A 1.22 m OFFSET.

2. THE POST OFFSET DIMENSIONS ARE GIVEN TO THE CENTER OF THE
TRAFFIC FACE OF THE BLOCKOUTS. EXCEPT AT THE FIRST TWO
POSTS, WHERE THE DIMENSION IS TO THE CENTER OF THE
TRAFFIC FACE OF THE POST. OFFSET POINTS ARE TO BE LOCATED
BY CHORD MEASUREMENTS AT THE BACK OF THE RAIL EQUAL TO
THE NOMINAL POST SPACINGS SHOWN. POSTS ARE TO BE SET
APPROXIMATELY RADIAL TO THE RAILING AT EACH POST LOCATION.

3. YELLOW 200 mm X 900 mm REFLECTIVE SHEETING, IN ACCORDANCE WITH
VDOT SPECIFICATIONS, SHOULD BE APPLIED IN TERMINALS EMPLOYING
W-BEAM END SECTIONS. FOR TERMINALS EMPLOYING IMPACT (EXTRUDER)
HEADS, AMBER (YELLOW) REFLECTIVE SHEETING WITH BLACK DIAGONAL
STRIPES SHOULD BE APPLIED TO THE FULL AREA INSIDE THE IMPACT
HEAD WITH THE DIRECTION OF THE BLACK DIAGONAL STRIPES CONFORMING
TO CURRENT MUTCD APPLICATION FOR TYPE 3 OBJECT MARKERS (OM-23).

4. FOR DETALS OF GUARDRAIL TERMINAL INSTALLATION SITE PREPARATION R
REQUIREMENTS SEE STANDARD GR-SP. TERMINAL END

CABLE ASSEMBLY SEE NOTE 3
5. DRIVE NAIL WITHIN 50 mm OF THE TOP OR BOTTOM OF BLOCKOUT
AFTER M16 x 450 mm LONG BOLT IS INSTALLED. STRUT ASSEMBLY

SLOT GUARD 1.2 m MIN.

SEE NOTE 2

TRAFFIC
— T
DEFLECTOR ANGLE OF SLOT GUARD SHOULD BE
POSITIONED IMMEDIATELY DOWNSTREAM OF SLOTS.
MEASURED AT
BACK OF RAIL |

127 m 127 m—=—127 m 127 m 127 m e 127 m— 1.905 m | 1.905 m
Mi6x38 LG. B MI6x38 LG.
SaNoao pay s| SPLICE UBTOLT c 6035 Lo SPLICE BOLT
UARDRAIL M16x . W/NUT
GR-7 = T SPLICE BOLT - .
TERMINAL —

.-n‘

71:% . - B : E
| / / / /L

o oo
o
oo

SLOTTED A
Z <o Zc; W-BE A Z GUARDRAIL CABLE, ORCHOR
- UARDRAIL - -
W-BEAM W/SLOTS SLOT GUARD

GUARDRAIL

® ®pd @ ® ® ® c<4 ©p~ Al

DO NOT ATTACH
RAIL TO POSTS 7 & @ @

SHEET 10F 3
SPECIFICATION
BREAKAWAY CABLE TERMINAL REFERENCE
REV. 7/2002 1.2 m FLARE 221
501.09 | UNLESS OTHERWISE NOTED, ALL DIMENSIONS VIRGINIA DEPARTMENT OF TRANSPORTATION 505
ON_THIS SHEET ARE IN' MILLIMETERS




INSERTABLE SHEET MA89

140 x 190 x 915 150 x 200 x 1830 LG. 150 x 200 x 1830 LG. GR-7

WOOD POST WOOD CRT POST WOOD CRT POST
N\ M16 x 460 LG. BUTTON HEAD \ M16 x 460 LG. BUTTON HEAD \
—

BOLT W/WASHER & HEX NUT
M6 x 250 BUTTON BOLT W/WASHER & HEX NUT
MIe x 250 BUTTS \ DO NOT ATTACH RALS TO POST \ 235EOAR)\(NéOO % 16
Mex NoTY J P L ) B PLATE INSTALL PLATE
J 2 STD. W-BEAM GUARDRAIL S0 SLOT
W-BEAM GUARDRAIL OR W-BEAM GARDRAIL OPENING
W/SLOTS W/SLOTS IS AT TOP
550 550
STRUT 150 x 200 x 360
BLOCK OUT
Q gASSEMBLY | 150 x 200 x 360 \
WH 1 BLOCK OUT Yo
X7\ o 7/ A\N
N YT PN adB
M16 x 240 LG. HEX 20 mm 400 400
HEAD BOLT W/HEX HOLES 90 mm DIA. HOLES
“\ NUT AND 2 WASHERS | l %‘ ‘
™ M16 x 190 LG.HEX

1320 — HEAD BOLT W/HEX v
NUT

SECTION F-F
460 x 610 x 6
STEEL PLATE
\TUBE SLEEVE L
1370 LG. —
SECTION "B-B" SECTION "C-C"
(@ POSTS *3 & *B) (e POSTS #4 & *5)
SECTION "A-A"
M16 X 32 LG. BUTTON HEAD BOLT W/HEX 140 x 190 x 915 WOOD POST
NUT INSTALL THRU ENLARGED AREA OF SLOT
M6 x 460 LG.BUTTON HEAD M16 x 250 LG.BUTTON
BOLT W/WASHER & HEX NUT 150 x 200 x 1830 LG. HEAD BOLT W/WASHERS
DO NOT ATTACH RAL WOOD CRT POST ¥ T o 5 & HEX NUT
TO POSTS = 7 & *8 TERMINAL END SEE
ﬁ/ =4 | TeRuN
SHEET 10F 3
b 1 [o °
{ P 50 mm DIA. x 140 LG. PIPE L
2 - 16 D NALS TO PREVENT W-BEAM GUARDRAIL INSERTED INTO POST =1 SEE DETAL 1
PLATE RQTATION (THRU W/SLOTS STRUT
16 mm DIA HOLES IN PLATE 550 ASSEMBLY CABLE ASSEMBLY
& BEND) 150 x 200 x 360 —
150 x 200 x 16 BLOCK OUT \
BEARING PLATE M16 x 240 LG. HEX | 75 « 100 x 10
0%\ HEAD BOLT W/HEX PLATXE WAS"HER
NUT AND 2 WASHERS
90 mm 400
DIA. HOLES
\ M6 x 190 LG.HEX HEAD
h BOLT W/HEX NUT
—
1320
@ 75 x 100 x 10 460 x 610 x 6
j PLATE WASHER STEEL PLATE
I F TUBE SLEEVE 1370 LG.
DETAIL 1 SECTION "D-D" B
(e POSTS *7 & *8) ENLARGED VIEW ©@ POST =#1

SHEET 2 OF 3

“REFERENCE | BREAKAWAY CABLE TERMINAL

221 1.2 m FLARE REV. 7/02

VIRGINIA DEPARTMENT OF TRANSPORTATION
ON THIS SHEET ARE IN MILLIMETERS

505 ’UNLESS OTHERWISE NOTED, ALL DIMENSIONS | 501,10




INSERTABLE SHEET MSD2390

GR-9

POST A CABLE ASSEMBLY LENGTH OF NEED
OFFSET STRUT
BEARING PLATE CABLE ANCHOR 50 1 FLARE
GUARDRAIL EXIT SLOT POST A, BLOCK A SEE NOTES.
CAWAY FROM TRAFFIC) 3 PLACES POST 8,BLOCK A W BEAM GUARDRAL
0.3 m OFFSET “
I SEE NOTE 3 §
T i : i i i |
| I .
GUARDRAIL EXTRUDER—7 1.9 m 1.9 m + 1.9 m . 19 m 5.2 1.9 m + 1.9 m y 1.9 m + 1.9 m BEGIN TYP. GUARDRAIL
15.2 M
| PAY LIMITS GR-9 TERMINAL
TRAFFIC
TOP VIEW
/—W BEAM GUARDRAIL
19 m | 1.9 m | 1.9 m | 1.9 m | 1.9 m | 19 m | 1.9 m | BEGIN TYP. GUARDRAIL =
- O ¥ . 7
. L . . : ] 685
!
a U RT POST CRT POSTS
SOIL SOIL SOIL ¢ 0STS CRT POSTS
PLATE PLATE PLATE (s, ®) 7 @® @
(3) (4) = - - -

g L R posTs mEoureD.
TUBES , 6, .
ELEVATION

0.3 m OFFSET

SEE NOTE 3
ST'D. GR-2, 8 ,

GR-9 TERMINAL i SPACING @ 1.9 m | REGULAR GR-8

(WEAK POST)

=0 g B B B 8 8 P 8 TT & g 8 2 . 8 N -
NOTES: TRANSITION FROM GR-9 TERMINAL TO WEAK POST GUARDRAIL

. THIS DESIGN SHALL ONLY BE USED AFTER AN ANALYSIS INDICATES IT IS MORE COST EFFECTIVE
THAN Egoglglglg THE FLARE FOR A ST'D. GR-7 OR EXTENDING THE GUARDRAIL TO PROVIDE A
ST'D. - MINAL.

. ALTERNATE BREAKAWAY CABLE TERMINAL (GR-9) IS TQO BE ET-2000 (AS SHOWN) MANUFACTURED

BY SYRO STEEL COMPANY, BRAKEMASTER AS MANUFACTURED BY ENERGY ABSORPTION SYSTEMS, INC.,
THE BEST SYSTEM AS MANUFACTURED BY INTERSTATE STEEL CORPORATION, THE SKT-350 AS
MANUFACTURED BY ROAD SYSTEMS INC., OR OTHER VDOT APPROVED EQUAL MEETING NCHRP 350
TESTING CRITERIA. ALL TERMINALS SHALL BE INSTALLED ACCORDING TO THE MANUFACTURER'S
INSTALLATION INSTRUCTIONS.

3. ALL STANDARD GR-9 TERMINALS WILL BE INSTALLED WITH AN OFFSET TO PREVENT THE GUARDRAIL
EXTRUDER FROM ENCROACHING ON THE SHOULDER. PLEASE REFER TO THE MANUFACTURER'S
INSTALLATION INSTRUCTIONS FOR SPECIFIC INFORMATION ON THEIR TERMINAL SYSTEM'S RECOMMENDED
OFFSET AND STRAIGHT LINE FLARE RATES.

4. FOR DETAILS, DIMENSIONS, QUANTITIES AND OTHER INFORMATION NOT SHOWN HEREON, SEE INDIVIDUAL
MANUF ACTURER'S PLANS.

5. THE GUARDRAIL AND MEDIAN BARRIER COMPONENTS DEPICTED IN AR.T.B.A. TECHNICAL BULLETIN
NUMBER 2688 MAY BE SUBSTITUTED IF INTERCHANGEABLE WITH THE STANDARDS FOR GUARDRAL (GR)
OR MEDIAN BARRIER (MB) AND APPROVED BY THE ENGINEER.

CRT POSTS REQUIRED ON POST NUMBER 5,6, 7 AND 8.

. DIRECTION OF TAPE SHALL CONFORM TO MUTCD APPLICATION FOR DIAGONAL STRIPS ON OBJECT
MARKERS AND BRIDGE END PANELS. COLOR OF TAPE SHALL BE AMBER (YELLOW).

N

NI

*REFERENCE ALTERNATE BREAKAWAY CABLE TERMINAL

NO FLARE REV.7/2002

VIRGINIA DEPARTMENT OF TRANSPORTATION UNLESS OTHERWISE NOTED, ALL_DIMENSIONS| 501.16
ON THIS SHEET ARE IN MILLIMETERS

505.01




INSERTABLE SHEET MA145

cR-2 20 THREADED STUD
200 X 150 TIMBER POST . 65 X 19 140 190
BEARING PLATE, - - SLOTTED HOLE— [*~]
SOIL PLATE NUT AND WASHER7\ > _1\
> Bl
. o
ANCHOR PLATE / /\_ g; i
ﬁ@—\ 1 ) __ ) 1Cg BANECHOR
| ABL
/ < | g Ry
N/ I \ | | | nom. 50/ §
19 DIA. ANCHOR CABLE . . (? || MAX. 75 2
S SiEay
PLAN AL N 19 DIA.
END SECTION i ] HOLE
SEE STD GR-HDW 15 HEX. BOLT AND NUT ~
‘_[ 200 X 150 TIMBER POST /— ANCHOR PLATE e O N ASER el A
——=— FOUNDATION
5T T rs T | DETAIL A TUBE
o /J:" T ! SHORT WOODEN POST
| | g clinraiiaputt: Sl Il TWO (2) 15 HEX. BOLTS _
-t {  AND NUTS 255 LONG .-~
L =5 | 1 WITH WASHERS ‘
p ;‘/Eg DIA. ANCHOR CABLE | SOL PLATE . oo
SEE DETAL A—™= / TOP_OF GROUND
OR_PAVEMENT | gy
L)
P | 20 DIA. | ] ? f
SEE DETAL B—={ , | HOLE — § 20 DIA
. / HOLES
4 .
ELEVATION ne
DETAL B Q I s
130 50 , 25 DIA. X 180 LG. ) 75
' 371 ™ TrREADED I 200 o 230 i
e I" ENTIRE LENGTH 200, 230,130 w9 |_|
| 100 =T
= 30 DIA :
g | IS’; nnonnnnnnnnnon; ST FOLE ﬁl I
f t* - gl L]—_4-
<
19 DIA. CABLE TO BE STANDARD SWAGGED V

SWAGE CONNECTED

FITTING AND STUD

ANCHOR PLATE DETAILS

A= 400
50 100 100 100 | 50
7N + + £ ES
(=1 ? > >

=

\— EIGHT (8) 20 DIA. HOLE
ALTERNATE ANCHOR PLATE DETAILS

GR-11

20 DIA. HOLES -

SOIL PLATE
20 DIA. 70
HOLE 45 3 X 70 X 75
=— /" STEEL END PLATE
B/ e
2o Y NOTE:
. _ oo
| ~
7
- 1
L(;: A
e 0
2 STEEL ANCHOR PLATE
1% ONE PIECE COLD FORM
SECTION A-A

STEEL FOUNDATION TUBE

USE OF THIS TERMINAL TREATMENT IS RESTRICTED
TO RUN-OFF CONDITIONS ON DIVIDED HIGHWAYS.

[ TS 200X150X5

SPECIFICATION
REFERENCE

505
221

TRAILING END TERMINAL TREATMENT

VIRGINIA DEPARTMENT OF TRANSPORTATION

NEW 7/02

UNLESS OTHERWISE NOTED ALL DIMENSIONS
ON_THIS SHEET ARE IN MILLIMETERS

501.178




REVISED ON 3/03

e [ oo |

7.2 m  VARIABLE | 6.3 m . L=1.43 m
MIN, ‘ ‘ PARABOLIC CURVE | £ 4“
\_. £ I
€ STD. GR-11—\‘ < 13:1 FLARE RATE ERCE o e £
~ PN e
9 ¢ Y ¥ Y ¥ NG =
= N Z
EC T o e
T =
o o ST'D. GR-7 ‘LT‘M\‘ i i i f) [) -
o 13:1 FLARE RATE ST'D. GR-7
i o © < \—~ST'D. GR-1 o
L=11.43 m 16.3 m VARIABLE_[7.2 m. E <J
PARABOLIC CURVE MIN.
0.9 m DIA. PIER (ROADSIDE OBSTRUCTION)
OFFSETS (Y) FOR INTRODUCED vepian| ¥ DIMENSIONS
GUARDRAIL TRANSITIONS S WotH [ 2 T3 T 1o
LENGTH Y (M)
L XM | w2 M 9 m [2.20(5.55|4.053.45

MEDIAN WIDTH

Xp 1.905 | 0.04 12 m |3.70|7.05(5.55[4.95

VSHOULDER SLOPE PER PLANS
DDM:}G X2 3810 | 013 18 m [6.70[10.05(8.55|7.95

143 | x35715 | 0.30

X4 7.620 | 0.53

- % THE DIMENSIONS AS SHOWN HERE
SECTION E E )(5 9.525 0.83 ARE FOR A 0.9 m DIAMETER PIER.
Xg 11.430 | 1.20 THESE DIMENSIONS WILL VARY AS
SHOULDER | DITCH | SHOULDER g%tégos OBSTRUCTION DIMENSIONS
PAVED PAVED SEE TABLE III, PAGE 501.33 OF
DA DITCH SLOPE PER .
‘ PLANS ‘ THE ROAD AND BRIDGE STANDARDS
D {:| FOR DEFINITION OF "X" AND "Y'

TYPICAL SECTION
@®FACE OF GUARDRAL IS TO BE 1.83 m FROM FACE OF OBJECT.

FOR MEDIAN WIDTHS LESS THAN 8.2 m SEE SHEET 501.32 OF
THE ROAD AND BRIDGE STANDARDS.

THE GUARDRAIL DESIGN AND PLACEMENT SHOWN ABOVE MAY ALSO

BE USED FOR SHIELDING AN OVERHEAD SIGN SUPPORT, FIXED OBJECTS
OR OTHER TYPES OF ROADSIDE OBSTRUCTIONS.

DETAL OF GUARDRAIL AT BRIDGE PIERS USING STANDARD GR-2

SHEET 10F 8
SPECIFICATION
REFERENCE
» W BEAM GUARDRAIL INSTALLATION CRITERIA
505 VIRGINIA DEPARTMENT OF TRANSPORTATION UNLESS OTHERWISE NOTED, ALL DIMENSIONS
| ON THIS SHEET ARE IN MILLIMETERS 501.30




INSERTABLE SHEET MSD1276A

MB-10A
4‘ 3660 WASHER

NUT
A
1—45 @ BOLT HOLES
‘ % ‘ ‘ OR ALTERNATE SLOTS
i ‘ ‘ ix ‘ ‘ ] E:::::::::
_ —_ = = = = /= == = = - F====—=—==
@%i _— :l _— —_— :T: _—— = PQOSITIVE /
0 —= — - __ [ e = CONNECTION TOP
oy qi — = === = e —— *T CONNECTOR
65 ! = \——, 65 — BAR
~— =1} =L —= SBOTTOM X
‘ ‘ ‘ ‘ CONNECTOR
SEE_ALTERNATE \ \ 00| || & j~————+ ¢ BOLTS OR \
SLOT DETAL —1 g9 ==A 49 ' 1220 . 610 i 610 THREADED RODS L ____
= T T T E-==—=—===4 o -7
50 mm * 13 mm HORZ, PLAN VIEW ﬁgi
STEEL CLEARANCE | 150[#13 BARS @ 305 C-C I—>B H_‘ 25 /F l
"1 [orR BxB-W14xws WWF I
S T T - NUT 50| | WASHER
8 I T 20 B N —
65 [ - ---======fS=-c-oo-s----o---oo-oo | ELEVATION OF CONNECTION
e TB0604 (TYP.)
o | | . 510 ﬁ
© | I © 150
o <
o =S 100 | Les ™ "—”L_
\ #20 BAR -1 c 125 |
' =— 20 R ¥
,7::*::‘;:::E#:::@!::::::::@é::ﬂ::-:&: V \
g ﬂ ﬁﬁ’ﬁ [ 20 ¢ STEEL BAR
M - B g? TET FET BOTTOM CONNECTOR
- = T . T~ AR AEE AP TER, FORMNG oy
B DETAL "B" SHOWN BE GALVANIZED.
ELEVATION VIEW
REINFORCING STEEL SCHEDULE 310
150 10
FOR ONE (1) SECTION "—"1 r"—g‘fo
MARK | No. | SIZE |LENGTH| PIN @] LOCATION 20 R f! —
TB0401 | 8 13| 3480 | — [TEMP. PARAPET, T
TB0502 | 12 16| 1295 65 TOP ZCOC))ZNS!\EECL)TB%RR
780503 | 12 16| 810 65
780604 | 8 20| 1420 15 " ALL ENDS OPTIONAL
BENDING DIAGRAM CHAMFER (13 x 13)
C6x13 EMBEDED IN
. CONCRETE (TYP.)_
Ee 2 60° o
< /k: ot ‘\0‘0 ayea | O POSITIVE
o8 b 2 A% CONNECTION
o] |es o
150 315 uJ 240
TB0502 TB0503 TBO604

DIMENSIONS IN BENDING DIAGRAMS ARE OUT-TO-OUT OF
BARS, EXCEPT AS SHOWN.

Kg OF REINFORCING STEEL = 92
REINFORCING SCHEDULE BASED ON 3660 UNIT LENGTH.

TRAFFIC BARRIER SERVICE CONCRETE PARAPET(SINGLE FACE) SREFERENCE
rev.702 (FOR - TEMPORARY INSTALLATION ON BRIDGE DECK EXTERIOR) 105

<0157 |UNLESS OTHERWISE NOTED, ALL DIMENSIONS VIRGINIA DEPARTMENT OF TRANSPORTATION 502

ON_THIS SHEET ARE INMILLIMETERS




INSERTABLE SHEET MSD1276A

< <
%.7 L RODS AND FILL HOLES WITH GROUT BONDED WITH EPOXY

HORIZONTAL BARS) — Y
TB0604 —] \

TBDSDS\
TOP OF
DECK SLAB t

| \ o o« o

TB0401 (ALL

NOTES: VE-10A

BARRIER DELINEATOR TO BE SPACED IN ACCORDANCE WITH
SECTION 702, OF THE ROAD AND BRIDGE SPECIFICATIONS AND
THE BARRIER VERTICAL PANELS TO BE SPACED IN ACCORDANCE
WITH VIRGINIA WORK AREA PROTECTION MANUAL. REFLECTIVE
SURFACE, IN ALL INSTANCES, TG BE FACING ONCOMING TRAFFIC.

20 20

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 AND FILL RECESS WITH EPOXY BONDING COMPOUND
EP-4 (DETAL "A") OR REMOVE M22 @ BOLTS OR THREADED

—|BARRIER VERTICAL PANEL ] YR 3.
— BARRIER DELINEATOR

“a . BONDING COMPOUND EP-4 (DETAIL "B'™).

. SEE DETAIL

cL e Y/ "A" OR "B" 4. ANCHOR SYSTEM SHOWN IN DETAIL "A" SHALL BE TESTED TO
N PROVIDE A MINMUM PULLOUT OF 142.4 KN. AND INSTALLED
ACCORDING TO MANUFACTURER'S RECOMMENDATIONS.

COST OF BARRIER DELINEATOR AND BARRIER VERTICAL PANELS
TO BE INCLUDED IN PRICE BID PER LINEAR FOOT OF BARRIER
SERVICE.

=
@
o
w
o
N
560
810

810

635

WHEN BARRIER IS LOCATED ON VERTICAL AND/OR HORIZONTAL
CURVES, THE OPENING AT THE JOINT IS NOT TO EXCEED 25 mm.

DESIGN FEATURES RELATING TO CONSTRUCTION OR TQ
REGULATION AND CONTROL OF TRAFFIC MAY BE SUBJECT
TO CHANGE AS DEEMED NECESSARY BY THE DEPARTMENT.

75
—

SECTION B-B
8. FOR POSITIVE CONNECTION DETALS AND DIMENSIONS SEE

SECTION A-A (ANCHOR BOLT SPECIAL DESIGN DRAWING NO. MA-105.
BOLT DOWN SIDE ADJACENT TO TRAFFIC
45 x 80 SLOT IN PARAPET
&=
Y | C150 x 19 W/ 24 x 80 SLOT
C150 x 19 20 0 FLAT WASHER E&OEDXDQQD N |
EMBEDDED N
EMBEDDED N | ~ ALTERNATE SLOT DETAIL CONCRETE —~| 20 DIA. FLAT WASHER
ACTERNATE \ W%WP-J %TYP.)
SLOT DETAL —| [l 80604\ 9 8
] © 45 g OR
TOP OF DECK T gszMgZHbS.D%OULtBTLE(Aé!\?SS[;’ éﬁg?%giw
P~ THREADED ROD & HEX NUT YT‘OP OF DECK
(A-193 GR.B7) TO BE ‘ ﬂ
COMPATIBLE WITH TYPE OF !
J FeneR B A3 OR AST2) W/ 24 1 LOLE ‘
g AT THE DISCRETION OF THE oA BOTTOM OF
_(J ENGINEER, A LARGER WASHER DECK
OE ‘ MAY BE REQD.IF SPALLING IS
0 EVIDENT AT BOTTOM OF DECK M22 P H.S.BOLT & HEX NUT (A325),
Zsorion or orox 0n 22,8 00U £10e0 ToeD
DETAIL "A" DETAIL "B"
SHEET 2 QF 2
SREFERENCE TRAFFIC BARRIER SERVICE CONCRETE PARAPET(SINGLE FACE)
105 (FOR TEMPORARY INSTALLATION ON BRIDGE DECK EXTERIOR) ., ..,
502 VIRGINIA DEPARTMENT OF TRANSPORTATION ’ UNLESS OTHERWSE NOTED, ALL DIWVENSIONS | <0158
ON THIS SHEET ARE IN' MILLIMETERS -




INSERTABLE SHEET MSD2063A

MB-INS

TBSC PARAPET
SINGLE FACE
(ANCHORED)

NOTES:

1. BASIS OF PAYMENT:
TRAFFIC BARRIER SERVICE LATERAL SUPPORT
WILL BE MEASURED AND PAID FOR IN UNITS OF
EACH COMPLETE IN PLACE AND SHALL INCLUDE
FURNISHING AND PLACING PRECAST
CONCRETE BARRIERS (TBS CONCRETE) AND SAND
BAGS, MAINTENANCE, REMOVAL WHEN NO LONGER
NECESSARY, AND ALL MATERIALS, LABOR, TOOLS,
EQUIPMENTS, AND INCIDENTALS NECESSARY TO
COMPLETE THE WORK.

TBS CONC.
DOUBLE FACE

2. FOR PQSITIVE CONNECTION DETALS AND
DIMENSIONS SEE INSERTABLE SHEET mal05.

3. FOR DIMENSIONS NOT SHOWN, REFER TO
INSERTABLE SHEETS mal03 AND msd1276A.

SECTION B-B

POSITIVE
CONNECTION
TBSC PARPET
SINGLE FACE
(ANCHORED)
|~ WASHER
| A=~t10op
< % CONNECTOR
BOTTOM ~ BAR <
CONNECTOR
TBS CONC. L ____
DOUBLE / WASHER —+
FACE DIRECTION OF TRAFFIC = ——
50 == g0

PLAN OF POSITIVE CONNECTION
ELEVATION OF POSITIVE CONNECTION

°

TN

SHEET 4 OF S

TBSC
DOUBLE
FACE

p
!

POSITIVE / L
CONNECTION TBSC PARAPET
DIRECTION OF TRAFFIC B SINGLE FACE
{ ANCHORED)
PLAN VIEW
METHOD A

REV. 7/02

SPECIFICATION
REFERENCE

BUTTING TRAFFIC BARRIER SERVICE
TO SINGLE FACE PARAPET SERVICE

UNLESS OTHERWISE NOTED, ALL DIMENSIONS
501.70 ON THIS SHEET ARE IN M\LUMETERS.‘ VIRGINIA DEPARTMENT OF TRANSPORTATION




INSERTABLE SHEET MSD2063A

MB-INS
SANDBAGS

(FILL TO TOP
OF BARRIER?

POSITIVE ,
CONNECTION NOTES:

1. BASIS OF PAYMENT:

TRAFFIC BARRIER SERVICE LATERAL SUPPORT
— WILL BE MEASURED AND PAID FOR IN UNITS OF
EACH COMPLETE IN PLACE AND SHALL INCLUDE
FURNISHING AND PLACING PRECAST
CONCRETE BARRIERS (TBS CONCRETE) AND SAND
BAGS, MAINTENANCE, REMOVAL WHEN NO LONGER
NECESSARY, AND ALL MATERIALS, LABOR, TOOLS,
EQUIPMENTS, AND INCIDENTALS NECESSARY TO
COMPLETE THE WORK.

2. FOR POSITIVE CONNECTION DETAILS AND
DIMENSIONS SEE INSERTABLE SHEET mal05.

— 3. FOR DIMENSIONS NOT SHOWN, REFER TO
1 INSERTABLE SHEETS mal103 AND msd 1276a.

SECTION A-A

=A

X TRAFFIC BARRIER SERVICE

V TBSC DOUBLE FACE

CONCRETE LATERAL SUPPORT

SAND BAGS

-

\

TBSC
DOUBLE
FACE

|
A\ 2(
\; POSITIVE ‘

A CONNECTION L BUTT JOINT

DIRECTION OF TRAFFIC

PERMANENT
BRIDGE
PARAPET
PLAN VIEW
METHOD B X FILL LENGTH OF TBSC LATERAL

SUPPORT WITH SAND BAGS.

SHEET 5 OF 5

SPECIFICATION
REFERENCE

BUTTING TRAFFIC BARRIER SERVICE
TO SINGLE FACE PARAPET SERVICE REV. 7/02

UNLESS OTHERWISE NOTED, ALL DIMENSIONS
VIRGINIA DEPARTMENT OF TRANSPORTATION ’DN THIS SHEET ARE IN MILLIMETERS. 501.71




INSERTABLE SHEET MA144

S-1

0 o Bars A ond C 0
Bars A to be T 7 |
equally spaced. | L= | S . 7 . = . 1 9
For no. of bars [ [ [ [ [ | | | 9
see table below: | i | | | | | | =
| ; h
A? | HEENNR RN A'
NN RN
A Ionding is to be provided |— & 53 S oo =
| \% where 12 or more steps Wﬁ | ) ) S
/2V3 3 are required. ® @ -
Minimum size of landing | [ [ [ [ [ [ |
tobe W + 0.3 m x 1.2 m. | | T T | T | |
| I
1T Il o
Vo il 4 =) N = | 0|
Elev. prop. or J ul-) -rl)
existing walk, Bors A and C ~ ~
yard, etc. One Bor B to be
_\ 280 Bars B — L Bars A placed under each
280 step ond two under|
I‘—’ PL AN landing as shown.
g
) 1
Vi = 0.0260 m> Bars C# 13
V2 - 0.0162 m3
v3- 0.0205 rrr53 A
Va4 - 0.0189 Bars A#13
From pictorial view it is seen that: Bors B#13 glxeigt.‘glr&pwcﬁ;
Vos V] We2V2 (N-1)\5 (WNe1)+2\ or shoulder.
SECTION A-A
Substituting values of elementary volumes:
V = 0.0260W-+0.0324(N-1)+0.0205(WN-+1)+0.0189
V - Indicates total volume of steps in cubic meters. NUMBER OF BARS A
Vi,V2,V3 & V4 - Indicate elementory volumes 1 . . . . . . R 13-
used i computing V. N=1-5 N=6| N=7| N=8[ N=9|N=10| N=11 [ N=12 [ N=13-25 280
W - Indicates clear width of steps, in meters, between W =09 m N 4 5 5 6 6 7 7 8
sidewalls. \zvz«
N - Indicates number of steps in installation exclusive W =12 m ) 5 6 717 8 8 9 10
of landing. i el W15 m| Y 6 |7 |89 |90 |mn 12
L1 - Indicates length of bars A, in milimeters. L1= 330N « 200 .

L2 - 300w + 225

L2 - Indicates length of bars B, in milimeters.
L3 = 330N + 450

L3 - Indicates length of bars C, in milimeters.

This item may be precast or cast in place.
Concrete to be Class 20 if cost in place, 30 MPa if precast.

For other widths the approximate spacing of Bars A

in milimeters will be equal to 2000+ N with g minimum spacing of 150 mm.
Reinforcing bars to be used in installations of 6 or more steps.

For tabulation of concrete and steel quantities see sheet 2.

Hondrail is to be provided for steps having three or more risers, and
will meet the following conditions:

preferably on the right side descending.

[ IN)

located approximately midway of the width.

. On steps less than 1115 mm wide having both sides enclosed, ot least one handrail,

On steps less than 1115 mm wide having one side open, one handrail on each side.

. On steps less than 1115 mm wide having both sides open, one handrail on each side.

. On steps more than 1115 mm wide but less than 2230 mm wide, one handrail on each side.
. On steps 2230 mm or more wide, one handrail on each side, and one intermediate handrail

Sheet 10of 2
SPECIFICATION
STANDARD CONCRETE STEPS FOR 1/,: 1 SLOPE
105 REV. 7/02
504 VIRGINIA DEPARTMENT OF TRANSPORTATION UNL%%ST’(-)“TSHESRHVglESF Rl’g)ETEIR '\AAII.LLLM[A)g\ATEENRSSIONS 601.01




INSERTABLE SHEET MA144

B
e
F

s

vy - 0.028 m3
V2 - 0.016 m3
V3= 0.021 m3
V4 - 0.020 m3

From pictorial view it is seen that:

Vo= Vi@ W+2Vo (N-1)+V3 (WN+1)+2Vy

Substituting values of elementary volumes:
V =0.028 W+0.016(N-1)+0.021(WN+1)+0.020

V - Indicates total volume of steps in cubic meters.

Vi,V2,V3 & V4 - Indicate elementary volumes

used in computing
W - Indicates clear width of steps, in meters, between

sidewalls.
N - Indicates number of steps in installation exclusive

of landing.
L1 - Indicates length of bars A, in mm. L1 - 340N + 200
L2 - Indicates length of bars B, in mm. L2 = 305W - 225
L3 - Indicates length of bors C,in mm. L3 = 340N + 450

A landing is to be provided where 12 or more steps ore required.

Minimum size of landing to be W +«+ 0.3 m x 1.2 m.

This item may be precast or cast in place.
Concrete to be Class 20 if cast in place, 30 MPa if precast.

For other widths the approximate spacing of Bars A

Bars A and C

ars A to be n
qually spaced. £¢ g¢ N%
or no. of bars | LT . /. |
ee table below 1 T | | | )
I T T T i
| I | ‘
AL |
] o
n ) ‘ ‘ n o
.
| —1
I N
B a1
| MR |
s — v
Elev. proposed or J E% Eﬁ
existing walk, Bors A ond C One Bar B to be
yord, etc- placed under each
Bars B — L—Bars A step and two under
300 landing as shown.

150f—
\% > .
N

—=|150

Elev. proposed

or exist. sidewalk
or shoulder.

NUMBER OF BARS A 300
N-1-5 |N-6 | N-7 | N-8 [N-9 | N-10] N-11] N-12] N-13-25
W - 09 m NEREERE 6| 7 |7 8
w-12m| & [ s |e ]| 7]7 g |8 9]
W15 m| 6 | 7 | 8 |9 s |10 | n | 2

Handrail is to provided for steps having three or more risers, ond will meet the fallowing conditions:

1. On steps less than 1115 mm wide having both sides enclosed, at least one handrail,
preferably on the right side descending.
2. On steps less than 1115 mm wide having one side open, one haondrail on each side.

3. 0n steps less than 1115 mm wide having both sides open, one handrail on each side.

4.0n steps more than 1115 mm wide but less thon 2230 mm wide, one handrail on each side.

in meters willbe equal to 2000/N with o minimum spacing of 150 mm.
Reinforcing bars to be used in installations of 6 or more steps. 5.0n steps 2230 mm or more wide, one handrail on each side, ond one intermediote handrail
For tabulation of concrete and steel gquantities see sheet 2. located approximately midway of the width.
Sheet 1of 2
SPECIFICATION
REFERENCE .
STANDARD CONCRETE STEPS FOR 2 :1SLOPE
105 REV. 7/02
504 VIRGINIA DEPARTMENT OF TRANSPORTATION UNLESS _OTHERWISE NOTED, ALL DIMENSIONS | 50103

ON THIS SHEET ARE IN MILLIMETERS
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