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DEPARTMENT OF TRANSPORTATION
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STANDARD CONSTRUCTION DETAILS

DESIGN VALUES ARE PRESENTED IN THIS DOCUMENT IN BOTH METRIC AND U.S. CUSTOMARY UNITS AND WERE

DEVELOPED INDEPENDENTLY WITHIN EACH SYSTEM. THE RELATIONSHIP BETWEEN THE METRIC AND U.S. CUSTOMARY

VALUES IS NEITHER AN EXACT (SOFT) CONVERSION NOR A COMPLETELY RATIONALIZED (HARD) CONVERSION. THE

METRIC VALUES ARE THOSE THAT WOULD HAVE BEEN USED HAD THIS DOCUMENT BEEN PRESENTED EXCLUSIVELY

IN METRIC UNITS; THE U.S. CUSTOMARY VALUES ARE THOSE THAT WOULD HAVE BEEN USED IF THIS DOCUMENT

Q HAD BEEN PRESENTED EXCLUSIVELY IN U.S. CUSTOMARY UNITS. THEREFORE, THE USER IS ADVISED TO WORK
COMPLETELY IN ONE SYSTEM AND NOT ATTEMPT TO CONVERT DIRECTLY BETWEEN THE TWO.
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SHEET NO. NAME SECT][ON I = BARRIER

B-L(2010) — BARRIERLEGEND . . .
O B-1 — GUARDRAIL APPLICATIONS (TYPES 1-31, 2-31, AND 3-31) ...
(2018) - 1 PLANVIEWS. .

(2017) - 2 ELEVATIONVIEWSAND SPLICEDETAIL . ... ..

(2018) - 3 SECTIONVIEWS ... .

B-2 — GRADING FOR GUARDRAIL END TREATMENTS (TYPES 1,2, AND 3) .
(2013) - 1 GUARDRAILENDTREATMENT,TYPEL

(2013) - 2 GUARDRAILENDTREATMENT,TYPE2 .

(2020) - 3 GUARDRAILENDTREATMENT,TYPE3

B-3 — GUARDRAIL OVER CULVERTS (TYPES 1-31,2-31, AND 3-31) .. .
(2013) - 1 GUARDRAILOVER CULVERTS, TYPE 131 .. ...

(2013) - 2 GUARDRAILOVER CULVERTS, TYPE 231 ... ...

(2013) - 3 GUARDRAILOVER CULVERTS, TYPE3-3L ... ... .

4(2012) - ENDANCHORAGE, TYPE 3L .. .
5 — GUARDRAIL TO BARRIER CONNECTION (TYPES 1-31, 2-31, AND EXITTYPE 31) . ...
(2010) -

(2010) -

(2010) -

(2012) -

B-
B-
GUARDRAILTO BARRIER CONNECTION, APPROACH TYPE 1-31
GUARDRAILTO BARRIER CONNECTION, TYPE THARDWARE
GUARDRAILTO BARRIER CONNECTION, BENTPLATERUB RAIL
GUARDRAILTO BARRIER CONNECTION, APPROACH TYPE 2-31
(2010) - 5 GUARDRAILTOBARRIER CONNECTION, TYPE2ZHARDWARE
(2010) - 6 GUARDRAILTOBARRIER CONNECTION, EXITTYPE3L
B-6 = BRIDGE RAIL RETROFIT (TYPES 1, 2, 3, AND ) .
(2013) - 1 BRIDGE RAIL RETROFIT, ENTRANCE AND END APPLICATIONS .
(2010) - 2 BRIDGE RAIL RETROFIT, TYPES 1 AND 2
(2010) - 3 BRIDGE RAILRETROFIT, TYPE 2 HARDWARE .
(2010) - 4 BRIDGE RAIL RETROFIT, TYPE 3
(2010) - 5 BRIDGE RAIL RETROFIT, TYPE &
-7(2010) - W-BEAM, TYPE 1-27 TO TYPE 1-31 TRANSITION SECTION .. o
- RESE RV E D .
RESE RV E D
RESE RV E D .
RESE RV E D
= RESERVED .
= HARD W ARE
(2010) -
(2010) -
(2010) -
(2010) -
(2010) -
(2010) -
(2010) - 7 SHORT AND LONG WOOD BREAKAWAY POSTS, STEEL TUBE, SOIL PLATE, AND OFFSET BLOCKS .
(2012) - 8 SWAGED CABLE ASSEMBLAGE AND HARDWARE
(2010) - 9 GUARDRAIL DELINEATOR AND W-BEAM BEARING PLATE
(2010) - 10 GUARDRAILMOUNTED RAIL
B-14 = CONCRETE SAFETY BARRIER (F SHAPE) ...
(2012) - 1 32" (960) CONCRETE BARRIER, TYPICAL CAST-IN-PLACE OR SLIP-FORM ELEVATION AND SECTION VIEWS
(2009) - 2 32" (960) CONCRETE BARRIER, TYPICAL PRE-CAST ELEVATION AND SECTION VIEWS
(2009) - 3 42" (1050) CONCRETE BARRIER, TYPICAL CAST-IN-PLACE OR SLIP-FORM ELEVATION AND SECTION VIEWS
(2009) - 4 SLOTTED PLATE CONNECTION DETAILS .
B-15 — GUARDRAIL APPLICATIONS (TYPES 1-27, 2-27, AND 3-27) ..o
(2000) - 1 PLANVIEWS.
(2010) - 2 ELEVATION VIEWS AND SPLICE DETAIL .
(2000) - 3 SECTIONVIEWS. .
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7(2010) — GUARDRAILEND TREATMENT (TYPE 4-27)
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9(2012) — END ANCHORAGE (TYPE 27 ) .
0 = BURIED END SECTION
(2020) - 1 BURIED END SECTION-SINGLE RAIL ... ...

(2020) - 2 BURIED END SECTION-DOUBLE RAIL ... ... ... ..

(2020) - 3 POST, CONCRETE BLOCK, AND RUBRAIL DETAILS . ... ... .
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SHEET NO. NAME SECT][ON I][ = CURB & GUTTER

c-1 - P.C.C. CURB AND INTEGRAL P.C.C. CURB & GUTTER . ...
(2013) - 1 P.C.C. CURB, TYPICAL CURB SECTION, AND TYPICAL TAPER SECTION AT NOSE OF MEDIANS . . . .. ...ttt ettt ettt ettt ettt ettt

(2012) - 2 INTEGRAL P.C.C. CURB & GUTTER . .. ..o ettt ettt ettt ettt ettt et ettt e ettt e et

(2018) - 3 INTEGRALP.C.C. CURB & GUTTER (FOR USE AT CURB RAMPS ONLY ). . . ..o ittt ettt ettt ettt e ettt ettt et

c2 — CURBRAMPS .. o
(2008) - 1 TYPE

(2008) - 2 TYPE 2, 3, AND 4.

(2008) = 3 TYPE S

C-3(2018) = ENTRANCES. ...

O C-4(2012) = CURBOPENING DETAILS. .
C-5

C-6

B-1
B-1
B-1
B-2

-5(2017) - CURB OPENING WITH SIDEWALK DETAIL .
-6 (2017) — CURB RETAINING WALL

SHEETNO.  NAVE SECTION III - DRAINAGE

D-1 — CONCRETE 6:1 SAFETY END STRUCTURE. .
(2018) - 1 DETAILVIEWS
(2018) - 2 SCHEDULES .
D-2 — CONCRETE 10:1 SAFETY END STRUGCTURE ..
(2018) - 1 DETAILVIEWS
(2018) - 2 SCHEDULES .
D-3 = S ARETY GRATES
(2005) - 1 SAFETY END STRUCTURE GRATE AND ASSEMBLY DETAIL . .
(2007) - 2 PERSONNEL SAFETY GRATE FOR PIPE INLET DETAIL
D-R(2017) — DRAINAGE INLET REFERENCE SHEET . .
D-4(2009) — INLET BOX DETAILS .
D-5 = DRAINAGE INLET DETAILS
(2010) - 1 DRAINAGEINLET ASSEMBLY
(2014) -
(2012) -
(2010) -
(2010) -
(2012) -
(2010) -
(2018) -

(2010) -
O
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DOUBLE INLET COVER SLAB DETAILS . . . . ettt e e
34" x 24" DRAINAGE INLET AND COVER SLAB DETAILS . . . .
34" x 18" DRAINAGE INLET DETAILS . . . .
DRAINAGE INLET TOP UNIT, T PE S . ettt e e
DOGHOUSE INLET BOX . . ...ttt ettt
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SHEETNO.  NAME SECTION III - DRAINAGE (CONT’D)

D-6 = MAHOLE DETAILS .
O (2009) - 1 BOXMANHOLEASSEMBLY ... . ...

(2001) - 2 ROUND MANHOLE ASSEMBLY
(2001) - 3 MANHOLE, TOP UNIT, FRAME AND COVER . . il
(2007) - 4 BOXMANHOLE COVER SLAB

D-7 — JUNCTION BOX DETAILS
(2009) - 1 JUNCTION BOX ASSEMBLY ... ... oo

(2007) - 2 JUNCTION BOX COVERSLAB. .. ... o
(2008) = PIPE BEDDING. ...
(2018) — PERFORATED PIPE UNDERDRAIN
0(2011) — PIPE PLUGGING DETAIL .
1(2018) — SAFETY METALEND SECTION

SHEETNO. NAME SECTION IV - EROSION

2014) - CONCRETE WASHOUT ..
2014)  — SILT RENCE
2004) - SEDIMENT TRAP .
2014) - INLET SEDIMENT CONTROL, DRAINAGE INLET .
2014) - INLET SEDIMENT CONTROL, CULVERT INLET . .
2014) - PORTABLE SEDIMENT TANK
2014) - SUMP PIT
2014) - SKIMMER DEWATERING DEVICE . .
2014) - STONE CHECK DAM .
2014) — TEMPORARY SLOPE DRAIN
2014) — INCREMENTAL STABILIZATION .
2014) — STABILIZED CONSTRUCTION ENTRANCE .
2004) — SANDBAG DIKE .
2014) — SANDBAG DIVERSION
2014) — GEOTEXTILE-LINED CHANNEL DIVERSION . . .
2014) — TURBIDITY CURTAIN
2004) — STILLING WL
2014) — RIPRAP ENERGY DISSIPATOR |
2014) — STONE OUTLET DETAIL .

D-8
D-9
D-1
D-1
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SHEETNO.  NAME SECTION V - LANDSCAPING

O 1-1 L ANTING DETAILS oo
(2017) - 1 ROADSIDE SHRUB PLANTING DETAIL . . . o e

(2017) - 2 TREE PLANTING DETAIL . .
(2017) - 3 PERENNIAL/GROUND COVER PLANTING DETAIL

SHEETNO.  NAME SECTION VI - MISCELLANEOUS

2001) — RIGHT-OF-WAY FENCE
2017) - RIGHT-OF-WAY MONUMENTATION .
2018) — SHARED-USE PATH & SIDEWALK DETAILS
2011) — BIKE RACK LAYOUT DETAILS .
2004) — WOOD RAIL FENCE .
2011) - PATTERNED HOT-MIX OR CONCRETE & BRICK PAVER DETAILS . .
2006) — CHAIN LINK FENCE DETAILS
2014) - P.C.C. PARKING BUMPER
= BUS STOP PAD DETAILS

(2018) - 1 BUSSTOPPADDETAILS, TYPES 1,2, &3 . . .

(2018) - 2 BUS STOP PAD WITH SHELTER DETAILS, TYPES 1 &2

M-10 = BRIDGE SAFETY FENCE
(2024) - 1 BRIDGE SAFETY FENCE, TYPE 1
(2014) - 2 BRIDGE SAFETY FENCE, TYPE 2
(2017) - 3 HARDWARE

SSESESEESE
OCooNOATBAWNF

O SECTION VII - PAVEMENT

p-1 PG G PAVEMENT
(2001) - SLAB PLAN (WITH DOWEL AND TIE LOCATIONS ) . . .« e e e e
(2018) - JOINT AN D SEALANT DETAILS . . . o e e e e
(2001) - W BOLT, HOOK BOLT, DOWEL AND TIE BAR DETAILS . . . e e e e e e e
(2001) - DOWEL SUPPORT BASKET . . . e e e e e
(2001) - DOWEL AND TIE BAR PLACEMENT TOLERANCES . . . o e e e e
p-2 S P.CCPAVEMENTPATCHING ...
(2008) - FULL DEPTH PATCH, PLAN VIEW . o e e e e
(2008) - FULL DEPTH PATCH, SECTION VI S . e e e e e
(2004) - FULL DEPTH PATCH, SEALANT DETAILS, GROUT RETENTION DISK, AND DOWEL BAR - . . . ..
(2001) - FULL DEPTH PATCH, DOWEL AND TIE BAR PLACEMENT TOLERANCES . . . . e e e e
(2001) - PARTIAL DEPTH PATCH, PLAN AND SECTION VIEWN S e e e e e
P-3(2014) - BUTTIOINTS.
P-4 {2013) ~ PERMANENT CROSS-ROAD PATCH OVER PIPE TRENCH DETAIL
P-5
P-6 (

VVEWNEFPRPOUEWRN L

2008) - RUMBLE STRIPS
2018) — PAVEMENT SAFETY EDGE
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SHEET NO. NAME SECTION V][][I = TRAFFIC

T-1 = CONDUIT JUNCTION WL LS

O (2003) - 1 TYPEL. ..o
(2003) - 2 TYPED. ..o

(2003) = 30 TYPES. ..o

T-2(2011) - JUNCTION WELL, GROUNDING & BONDING FORSTEELFRAMES & LIDS .
T-3 = CONDUIT JUNCTION WELLS. .
(2003) - 1 TYPELL ...

(2002) - 2 TYPELA. ..o

(2002) - 3 TYPELS. ..o

T-4 = CABINET BASES . .
(2003) - 1 TYPESMIF. ...

(2007) - 2 TYPE"P&R™.........o o

T-5 = POLE BASES .
(2027) - 1 ROUND BASE & ROUND BASE WITH SQUARE FOUNDATION HEADER ... ... o oo

(2013) - 2 TYPICAL SECTION AND INSTALLATION (BASES 1, 2, 24, 2B, 3,30, AND3B) ... ... oo

(2027) - 3 TYPICAL SECTION (BASES 6) AND POLE BASE DATA CHART ...

(2024) - 4 TYPICAL SECTION (BASE 4A AND 4B) AND ANCHORDETAIL . ...

T-6 {2011 = SPECIAL POLE BASE
T-7(2005) = SIGN FOUND AT ON
T-8 — LOOP DETECTOR LEAD-IN WIRE INSTALLATION .
(2013) - 1 JUNCTION WELL BEHIND CURB OR CURB AND GUTTER WITH GRASS STRIP. ..

(2013) - 2 JUNCTION WELL BEHIND CURB OR CURB & GUTTER WITH SIDEWALK AND JUNCTION WELL DIRECTLY BEHIND CURB OR CURB & GUTTER .....................................................................

(2023) - 3 JUNCTION WELLIN CONCRETE ISLAND.

(2013) - 4 JUNCTION WELL WITHOUT CURB OR CURB & GUTTER WITH SIDEWALK AND GRASS STRIPS AND JUNCTION WELL DIRECTLY ADJACENT TO PAVED SURFACE ...

T-9 — LOOP DETECTOR INSTALLATION
(2013) - 1 LOOP DETECTOR SAWCUT TYPICAL, HOT MIX SURFACE TYPICAL SECTION, AND SPLICE KIT ... ...

(2003) = 2 TYPICALINTERSECTION LAYOUT ...

Q (2013) - 3 PEDESTRIAN CROSSING TYPICAL LAYOUT ...

T-10 - ®DETAILREMOVED IN 2012 REVISION**
T-11 — MESSENGER WIRE ATTACHMENT
(2005) - 1 INTERMEDIATE MESSENGER WIRE ATTACHMENT ONWOOD POLES ... ... ... . oottt
(2005) - 2 ANGULAR INTERMEDIATE MESSENGER WIRE ATTACHMENT ... ... ... .. oo e
T-12 — MESSENGER WIRE ATTACHMENT
(2005) - 1 SPAN WIRE ATTACHMENT BETWEEN POLES . ... ... ... . oottt
(2005) - 2 DEAD END MESSENGER WIRE ATTACHMENT ... ... ... .o o e
T-13(2013) - CONDUITJUNCTION WELL, TYPE 7 .
T-14 — EMERGENCY PREEMPTION RECIEVER. ..
(2006) - 1 UPRIGHT MOUNT. ... o e
(2005) - 2 INVERTED MOUNT. . ... ... oot
T-15(2013) — BREAKAWAY SIGN POST AND PIN ASSEMBLY DETAILS
T-16 {2010 — WOOD BARRICADE DETAILS .
T-17 (2013) — ELECTRICAL SERVICE PEDESTAL - LIGHTING, SIGNAL & 'ITMS' COMPONENT INSTALLATIONS . .

DEPARTMENT OF TRANSPORTATION

/,\I\ DELAWARE INDEX OF SHEETS (2018) SHEET 5 OF 5
(—

10/15/2018



SCALE : NTS
ITEM NO. DESCRIPTION
@ W-BEAM
@ W6 X 9 STEEL POST
(3A)>- 6" x 12" x 14" OFFSET BLOCK
6" x 8" x 14" OFFSET BLOCK
@ SPLICE - REQUIRES EIGHT(8) %" GUARDRAIL BOLTS (L=1%") WITH RECESS NUTS
@ W-BEAM TERMINAL CONNECTOR
O @ %" GUARDRAIL BOLT (L=1%") AND RECESS NUT
(7A- %" GUARDRAIL BOLT (L=14") AND RECESS NUT
%" GUARDRAIL BOLT (L=10") AND RECESS NUT
%" GUARDRAIL BOLT (L=10"), STEEL WASHER, AND RECESS NUT
@ %" HIGH STRENGTH STRUCTURAL HEX BOLT (L=VARIES) AND HEX NUT
%" CARRIAGE BOLT (L=VARIES), STEEL WASHER, AND HEX NUT
@ BEARING PLATE
O ,\\ DELAWARE BARRIER LEGEND APPROVED ~ _SIGNATURE ONFLE _s/31/207
/= DEPARTMENT OF TRANSPORTATION STANDARDNO.  B-L(2017) SHT. 1 OF 1 RECOMMENDED _SIGNATURE ON FILE 5/18/2017

5/10/2017



SCALE : NTS
TYPE 1-31 GUARDRAIL PLACEMENT
POST SPACING 63"
* SOLID { / OBSTRUCTION
A A A A A A A A A A A A A A 8T 8 A A A * A A A A A A A A A A A A A A A A
L EDGE OF SHOULDER——
REQUIRED CLEARANCE SHOULDER
o ] SEE NOTE #1 & 2
4'-0" MIN FROM BACK OF POST £DGE OF TRAVEL LANE
TYPE 1-31 GUARDRAIL
TYPICAL GUARDRAIL TREATMENT WHEN THE REQUIRED
4'-0" CLEARANCE TO THE OBSTRUCTION IS AVAILABLE
TYPE 1-31 GUARDRAIL PLACEMENT TYPE 2-31 GUARDRAIL PLACEMENT TYPE 1-31 GUARDRAIL PLACEMENT
OR APPROPRIATE END TREATMENT POST SPACING 3-1%" OR APPROPRIATE END TREATMENT
250" MIN 25'-0" MIN
! SOLID / / OBSTRUCTION
& & & & & & & & & & & 4 &4 & & H7TH & & K K K K 4 &4 &4 V4 & & & 85 B & & & & & & & & & & & &
: EDGE LDER—"
REQUIRED CLEARANCE GE OF SHOULDER
3'-0" MIN FROM BACK OF POST —— L SEE NOTES 1& 2 SHOULDER
EDGE OF TRAVEL LANE——
. I3 b -
5 5 5 A | TYPICAL GUARDRAIL TREATMENT WHEN 3'-0" TO 4'-0"
CUARDRATL FLARE RATE OF CLEARANCE TO OBSTRUCTION IS AVAILABLE
EDGE OF TRAVEL LANE—""
S 40" MIN
FLARE RATE SEE NOTES 1 &2
[ ——EDGE OF TRAVEL LANE
DESIGN SPEED | FLARE RATE T T
z z z z z Z Z * Z z + z z z z z z z z z Z Z Z Z TYP,ELi'ggth”,f‘TRg,':A'L
70 MPH 15:1
al 1 APPROPRIATE END
60 MPH 14:1 TREATMENT (TYP.)
o J‘ EDGE OF TRAVEL LANE— g3
55 MPH 121 4-0° MIN NP
SEE NOTES 1 & 2
50 MPH 11:1
TYPE 3-31 GUARDRAIL
45 MPH 10:1 TYPICAL MEDIAN GUARDRAIL TREATMENT NOTES ;
40 MPH 8:1 1). MAXIMIZE THE DISTANCE FROM THE EDGE OF THE TRAVEL LANE OR SHOULDER TO THE FACE
OF GUARDRAIL. THIS AREA SHALL BE GRADED 10:1 OR FLATTER.
30 MPH 71 2). GRADE THIS AREA 10:1 OR FLATTER
: 31.2- . SIGNATURE ON FILE 1/04/2019
/\\ DELAWARE TYPES 1-31, 2-31, AND 3-31 GUARDRAIL APPLICATIONS APPROVED _SIGNATU !
/= DEPARTMENT OF TRANSPORTATION STANDARD NO. B-1(2018) SHT. 1 OF 3 RECOMMENDED _SIGNATURE ON FLE _12/20/2018

1/7/2019



3-1%" . 3-1%" . 3-1%" . 3-1%" . 3-1%" . 3-1%" . SCALE : NTS

=L = =k =k =h = =h
T B—— T T ! B——— I
<:::> = o :$i‘«:? !:ik !:QR g*i\ o :::‘«: ? !?§\ -
2 O o e :
£ | L1 = L] L | GROUND LINE™ Lol L
I e Lo Lo Lo Lo
TYPE 2-31
6-3" 6-3" 6-3"
| 3-1%" 3-1%" | | 3-1%" 31%" |
—. | amb . | amb
-
: @ ® ® ”

@ -4 = \__ GROUNDLINE = .

TYPE 1-31 OR3-31

12%" OVERLAP
@ ", 4%“ ) 4%" L %D

/@ TYPICAL

O
T NOTE;
1). OVERLAP W-BEAMS IN DIRECTION OF TRAVEL.
@ SPLICE DETAIL 2). SEE DETAIL B-L, SHEET 1 FOR MORE INFORMATION
@ ,\\ DELAWARE TYPES 1-31, 2-31, AND 3-31 GUARDRAIL APPLICATIONS APPROVED cﬂg'!ﬁigf ON FILE DA§£31/2017
/= DEPARTMENT OF TRANSPORTATION STANDARDNO.  B-1(2017) SHT. 2 OF 3 RECOMMENDED _SIGNATURE ON FILE 5/18/2017

5/10/2017



SCALE : NTS
1 @ 2 3A )SEE NOTE 1
1
21%" |
|
O SEE NOTE 1 | | 4-0" MIN.
20" IF SHOULDER PRESENT | 40" min, : : TOLT:NAE' F
2"-0" IF NO SHOULDER IS PRESENT |/ | R |
| |
- Y. | - 4-0"MIN. : :
2 I . TO TRAVEL | |
z | o LANE
> | _ 1 _ _ =
= D : ~. C = 6
o |
I~ |
z -
g N '
=1 '
2 = NO FIXED OBJECTS OR OBSTRUCTIONS -
Z (SEE TABLE BELOW 10:1 OR FLATTER <= ( 10:1 OR FLATTER
g — p—
(=]
a N /
HINGE POINT
i
10:1 OR FLATTER = || T CURB TO BE USED ONLY
B ™ WHEN INDICATED ON PLANS
A,
Y,
| 4-0"ROUNDING b
~ GUARDRAIL SECTION
_ ANl ADDITIONAL PAVEMENT A MEDIAN APPLICATION
CURB SHALL BE USED ONLY WHEN %\“\ C(JA'\“STInEDIPCLAXNE? &
INDICATED ON THE PLANS ) 3A)SEE NOTE 1
O GUARDRALLSECTION ~ '~ 20"
SHOULDER APPLICATION _ |
|
|
l :
N _I
OFFSET DISTANCE (D) » !
CLEAR AREA l
TYPE POST SPACIN I
OST SPACING BEHIND POST 5 o Y
1 6-3" 40" MIN DESIGN SPEED %
SIGN S (SEE NOTE 2) | (SEE NOTE 3) B
2 3-1%" 30" MIN <45 MPH 30" 6" o 0
>50 MPH SEE NOTE NOTE 4 2 / L Z
ot [ 3
1). SEE STANDARD SPECIFICATIONS CONCERNING THE USE OF ALTERNATIVE OFFSET [/ |
BLOCK MATERIALS. AL
2). THE FACE OF GUARDRAIL SHALL BE INSTALLED EITHER FLUSH WITH THE CURB FACE T
OR OFFSET A DISTANCE GREATER THAN D.
3). HIS DEFINED AS THE MAXIMUM CURB HEIGHT FOR THE CURB/ GUARDRAIL PAVEMENT SHALL BE
APPLICATION, USED ONLY WHEN
4). ON 50 MPH AND GREATER ROADWAYS, GUARDRAIL SHALL BE INSTALLED INDICATED ON PLANS
FLUSH TO THE CURB FACE. D
BEHIND CURB APPLICATION
: 231.2- . SIGNATURE ON FILE 1/04/2019
,\\ DELAWARE TYPES 1-31, 2-31, AND 3-31 GUARDRAIL APPLICATIONS APPROVED __SIGNATU ]
/= DEPARTMENT OF TRANSPORTATION STANDARDNO.  B-1(2018) SHT. 3 3 RECOMMENDED _SIGNATURE ON FILE 13/20/2018
DESIGN ENGINEER DATE

1/7/2019




21 V4" (540) @ SCALE ¢ N.T.S.
O 2' (600) MIN. | 4' (1200) MN. B . .
| / | J l l =10 TRAVEL
—= {4 0N _1_ : : ______ [ LANE
, N R "R B S SRS
. : \Q\ SR TS I
<:I::> s I — |
h| &~ I [ o I
[ '? | = |
ol = l NO FIXED OBJECTS OR OBSTRUCTIONS = |
g = | (SEE TABLE BELOW) |
'--' ;_’ | 3 |
§ i SEl
Sy HINGE PONT = — —
0:10R FLATTER _ -y = '( ha /
\ AN & :%\LCURB T0 BE USED ONLY
4’ (1200) ROUNDIN T\ WHEN INDICATED ON PLANS
|
C (AS INDI
IN%IIQ(:BATS{I[;\%NBI%HESE{) A&gu WHEN oS, NDICATED, ‘?o,%\ GUARDRAIL SECTION
24" (700) MEOIAN APPLICATION
O GUARDRAL_SECTION
RURAL SHOULOER APPLICATIOON
CLEAR AREA g|e ‘&
TYPE POST SPACING BEHIND POST DESIGN SPEED D :_’_’ "-'}‘,‘ 0
1 6'-3* (1905) 30" (900) MN <50 MPH (80 km/h) 8-0" (2400) 10:1 OR FLATTER
2 3411 (952.5) 2-0" (600) MIN > 50 MPH (80 km/h) 130" (3900) /] 7
o [ {11 ——
PAVEMENT SHALL BE ﬁ
USED ONLY WHEN
INDICATED ON PLANS Ql 'ARDRA“ §EQT|Q!|
URBAN SHOULDER APPLICATION
/\\ DELAWARE TYPES 1-31,2-31, AND 3-31 GUARDRAIL APPLICATIONS APPROVED ___ sonaruee on e 12728200
/= DEPARTMENT OF TRANSPORTATION | sTANDARD No.  B-1 Q010) SHT. 3 OF 3 RECOMMENDED ___souaruee on e /271200

12/6/2010



SCALE : NTS

DEPRESS CURB
NORMAL W BEAM 50-0" LIMIT OF PAYMENT 75-0"
GUARDRAIL
A ———
o — — — HINGEPONT _ _ __ | __ | _
e — - ~~
———T = = T~ ~
—— = = T —
_________ e — — - = = APE
2'-0" o e ] \iGRA
10:1 OR FLATTER . = N - 7524016
_________________ AN = A
___________________________________ F? c \“\ §§ ~ -
4|-0“ q g ﬂ ]_q 2| Bu ~ E ? -~ -~ S~~~
ul al A A | (SEENOTEL Y~ F 10:1 OR FLATTER ~__
1 AN TAPER MAINTENANCE
25 GOUF ,:%TRL?L SNl / PAVEMENT 10:1
C 7 U UEDGEOFPAVEMENT T e e e - 1T T T
DIRECTION OF TRAFFIC 50-0" MIN
A~ '
PLAN VIEW
— OFF(SSEETET,?OBTQ'}?'ER - M [ ] =NOOBSTRUCTIONS IN SHADED AREA
IMPACT HEAD
10:1 m
SHOULDER 2. SLope
BEGINNING POST I
|| Lo
| | K g/&g‘fs
)
N o
SECTION A-A
NOTES:
1).  FLARE THE END TREATMENT AT 25:1 BEGINNING 50'-0" FROM THE END OF THE IMPACT
HEAD, UNLESS THE CONSTRUCTION PLANS OR SPECIFICATIONS SPECIFY A SMALLER FLARE.
2).  THIS DETAIL WAS SOLELY CREATED TO SHOW THE GRADING REQUIRED FOR THIS TYPE OF
ATTENUATOR AND IS APPLICABLE REGARDLESS OF THE HEIGHT OF THE GUARDRAIL SYSTEM.
3).  THE GUARDRAIL END TREATMENT ATTENUATOR SHALL BE INSTALLED AS PER THE
MANUFACTURER'S AND THE DEPARTMENT OF TRANSPORTATION'S SPECIFICATIONS.
4).  IF CURB IS PRESENT, DEPRESS THE CURB TO A MAXIMUM HEIGHT OF 2" WITHIN THE
LIMITS OF THE END TREATMENT AND THROUGHOUT THE LENGTH OF THE TAPER GRADING.
/\\ DELAWARE GRADING FOR GUARDRAIL END TREATMENT ATTENUATOR, TYPE | APPROVED SIGNATURE ON FILE 1/04/2018
CHIEF ENGINEER DATE
/= DEPARTMENT OF TRANSPORTATION STANDARD NO. B-2 (2018) SHT. 1 OF 3 RECOMMENDED _SIGNATURE ON FLE _12/20/2018

1/7/2019




DEPRESSED CURB

SCALE : NTS

50'-0' LIMIT OF PAYMENT
NORMAL W BEAM DIMENSION PER MANUFACTURER'S SPECIFICATIONS 105'0"
GUARDRAIL
A ——-—
~
S~~~
T~ ~ JApg
~ZIER G,
_____________________ 75220
_ B ~—_
---------------- e " s ~_
- 10:1 OR FLATTER ENDING POST S| . B ~~
~ = DN ~—
il A H 2 o >~
————— N
— AN J/» MAINTENANCE PAVING
AN TAPER 10:1
2'(600) ? 10:1 OR FLATTER ST N4
~ EDGEOFPAVEMENT Tttt
DIRECTION OF TRAFFIC
A ——-—
PLAN VIEW [ ] =NO OBSTRUCTIONS IN SHADED AREA
OFFSET TO GUARDRAIL 33" MIN
+ FLARE
101 m
SHOULDER A% Stope
POST
.l 8
| N
Ll o
NOTES:
1).  FLARE SHALL BE 4'-0" UNLESS THE CONSTRUCTION PLANS OR
SPECIFICATIONS SPECIFY A SMALLER FLARE. FLARE MAY BE PARABOLIC
OR STRAIGHT BASED ON MANUFACTURER'S SPECIFICATIONS. SECTION A-A

2).  THIS DETAIL WAS SOLELY CREATED TO SHOW THE GRADING REQUIRED
FOR THIS TYPE OF ATTENUATOR AND IS APPLICABLE REGARDLESS OF THE
HEIGHT OF THE GUARDRAIL SYSTEM.

3).  THE GUARDRAIL END TREATMENT ATTENUATOR SHALL BE INSTALLED AS
PER THE MANUFACTURER'S AND THE DEPARTMENT OF TRANSPORTATION'S
SPECIFICATIONS.

4),  IF CURB IS PRESENT, DEPRESS THE CURB TO A MAXIMUM HEIGHT OF 2"
WITHIN THE LIMITS OF THE END TREATMENT AND THROUGHOUT THE LENGTH
OF THE TAPER GRADING.

DELAWARE
DEPARTMENT OF TRANSPORTATION

A

GRADING FOR GUARDRAIL END TREATMENT ATTENUATOR, TYPE 2 APPROVED _SIGNATURE ON FILE __L/04j2019
STANDARD NO. B-2 (2018) SHT. 2 OF 3 RECOMMENDED  _SIGNATURE ON FiLE _12/20/2018

1/7/2019




SCALE : N.T.S.

NORMAL DOUBLE FACE W-BEAM BARRIER | 50° (15 m) LIMIT_OF PAYMENT
OR TRANSITION TO CONCRETE BARRIER
JAR——
<=1 DIRECTION OF TRAFFIC
SHOULDER
10’ (3000) MIN TRANSITION GRADING
SHOWN ON PLANS
10:1 OR FLATTER* (F REQUIRED) 2L
MEDIAN DITCH SLOPE 2E
X X X X X — g 8
0 0 0 0 0 0 0 H H H H H H H ) | z B
[ o e
| =
10:1 OR FLATTER‘ |
SLOPE :
SHOULDER \
DIRECTION OF TRAFFIC —> _ BEGINNING OF TRANSITION
A -
PLAN VIEW
@ ' VARIES | (300 mm) OFFSET
‘ ‘ FROM FLOW LINE
10:10R F 10:10R _FLATTER
SHOULDER | (SEE NOLT’QTBE)R /| O(SEt NOTE 2 | SHOULDER
POST
| |
| |
NOTES: ||
1. THIS DETAL WAS SOLELY CREATED TO SHOW THE GRADING REQUIRED FOR THIS
(T;YZEDCR)L Agr%%roa AND IS APPLICABLE REGARDLESS OF THE HEIGHT OF THE SECTION A-A
U L SYSTEM.
2). 6:10R FLATTER GRADING IS ALLOWABLE WHEN THE BARRIER IS LOCATED 12' GRADING FOR END TREATMENT ATTENUATOR, TYPE 3
(3.65m) OR MORE FROM THE OUTSIDE EDGE OF THE SHOULDER.
3). THIS END TREATMENT CAN ALSO BE USED IN RAMP GORES OR OTHER AREAS
%ETEMET'::TO RALS OF W-BEAM COME TOGETHER AND TERMINATE WITH ONE END
4). WHEN OPPOSING ROADWAYS HAVE EQUAL ELEVATIONS THE TRAFFIC BARRIER
SYSTEM SHOULD BE PLACED ON THE OPPOSITE SIDE OF THE DITCH LINE FROM
APPROACHING TRAFFIC.
5). THE GUARDRAL END TREATMENT ATTENUATOR SHALL BE INSTALLED AS PER
THE MANUFACTURER'S AND THE DEPARTMENT OF TRANSPORTATION'S SPECIFICATIONS.
6). IF CURB IS PRESENT, DEPRESS THE CURB TO A MAXIMUM HEIGHT OF 2 (50) WITHIN
THE LIMITS OF THE END TREATMENT AND THROUGHOUT THE LENGTH OF THE TAPER
@ GRADING.
,\\ DELAWARE GRADING FOR GUARDRAIL END TREATMENT ATTENUATOR,TYPE 3 | APPROVED SIGNATURE ON FILE 12/28/2010
CHIEF ENGINEER DATE
/_‘- DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  B-2 ©010) SHT. 3 OF 3 RECOMMENDED __ sionarure on ue 27277200

09/03/2010



SCALE : NTS

| 50'-0" LIMIT OF PAYMENT |

Q TYPE1-31 GUARDRAILOR ,  6-3" .,  6-3" _, 63" 12'-6" 6-3" 6'-3" 63" . 6-3" _, TYPE1-31 GUARDRAIL OR
APPROPRIATE APPROPRIATE
END TREATMENT * 2:10R N CULVERT % ? 2:10R END TREATMENT
FLATTER NN s FLATTER
I B N HEADWALL,”,~ SEE | | |
HINGE POINT N / , iNOTEG HINGE POINT
* 10:10R VO __f 2 __ " % 20"
g & & H A “HT g "™ 2 & & &
k3 1 1 A% ri 1 1 12“ IMINI 1 1 1 1 1 1 k'Y
(TP) DIRECTION OF TRAVEL
‘ ‘ —19%" MIN
: BEAM 1 [ ‘
: BEAM 2 ! ' |
@ BEAM 3
: BEAM 4 '
VP
PLAN

SEE NOTE 4

31"-32"
CULVERT

HEADWALL

!

| \

: GROUND LINE
[

[

3
SEE NOTE 5

ELEVATION

NOTES:
1). ALLW-BEAMS ARE 13'-6%" IN LENGTH.
2). PLACE GUARDRAIL DELINEATORS AT THE INTERVALS SPECIFIED IN THE DELAWARE MANUAL
ON UNIFORM TRAFFIC CONTROL DEVICES.
3). POSTS 1 THROUGH 6 ARE TO BE TYPE 31 LONG, WOOD BREAKAWAY POSTS. POST 7 IS TO BE
A W6x9 STEEL POST.
4). THE RAIL SHALL BE ATTACHED AT POSTS 1 THROUGH 6 WITH A %" x 22" GUARDRAIL BOLT,
STEEL WASHER, AND RECESS NUT.
5). CULVERT HEADWALL SHALL NOT EXTEND MORE THAN 2" ABOVE GRADE.
Q 6). THERE SHALL BE A MINIMUM OF 8" FROM THE BACK OF POST TO THE CULVERT WINGWALLS.

,\\ DELAWARE GUARDRAIL OVER CULVERTS, TYPE 1-31 APPROVED ~ _SIGNATURE ONFILE 02/14/2014
=

DATE

DEPARTMENT OF TRANSPORTATION STANDARD NO. B-3 (2013) SHT. 1 OF 3 RECOMMENDED _SIGNATURE ON FILE 01/14/2014

DESIGN ENGINEER DATE

1/9/2014



. 62'-6" LIMIT OF PAYMENT . SCALE : NTS
~ TYPE1-31 GUARDRAILOR | _ e'y- R T - L - 189" R T = T - e e-y- . TYPE1-31 GUARDRAILOR
APPROPRIATE APPROPRIATE
END TREATMENT * 2:10R I N ? 2:10R END TREATMENT
FLATTER RN CULVERT 7 FLATTER
IR B N HEADWALL /SEE_ |
Z'w' HINGE POINT 10108 N N _{-_j/rh P iNOTES HINGE POINT | Z'w
N -y Yava
III III III III MIN I'_'I ?FLATTER F D e 7 I'_'I_[ H I'_'I MIN III III III
kY 1 1 LY 1 1 ri 1 1 12“ MIN : 1 1 1 1 1 1 1 kY
(TYP) ) DIRECTION OF TRAVEL
-19%" MIN
: BEAM 1 [
: BEAM 2 -
: BEAM 3 '
: BEAM 4 ! ' |
BEAM 5
VP
PLAN
SEE NOTE 4
‘III’ 31"-32"—
CULVERT
HEADWALL
O . e
| | | \
| I I GROUND LINE
————————————— I I
| Il |
| SEENOTES | |
1 2 3 g ' 15 ! 6 7 8
ELEVATION
NOTES:
1). ALL W-BEAMS ARE 13'-6%" IN LENGTH.
2). PLACE GUARDRAIL DELINEATORS AT THE INTERVALS SPECIFIED IN THE DELAWARE MANUAL
ON UNIFORM TRAFFIC CONTROL DEVICES.
3). POSTS 1 & 8 ARE TO BE W6x9 STEEL POSTS. POSTS 2 THROUGH 6 ARE TO BE TYPE 31
LONG, WOOD BREAKAWAY POSTS.
4). THE RAIL SHALL BE ATTACHED AT POSTS 2 THROUGH 7 WITH A %" x 22" GUARDRAIL BOLT,
STEEL WASHER, AND RECESS NUT.
5). CULVERT HEADWALL SHALL NOT EXTEND MORE THAN 2" ABOVE GRADE.
Q 6). THERE SHALL BE A MINIMUM OF 8" FROM THE BACK OF POST TO THE CULVERT WINGWALL.
. SIGNATURE ON FILE 02/14/2014
, DELAWARE GUARDRAIL OVER CULVERTS, TYPE 2-31 APPROVED SIGNATURS Dm/ /
amw DEPARTMENT OF TRANSPORTATION STANDARD NO. B-3 (2013) SHT. 2 OF 3 RECOMMENDED _SIGNATURE ON FILE 01/14/2014
DESIGN ENGINEER DATE

1/9/2014



| 75'-0" LIVIT OF PAYMENT | SCALE : NTS
 TYPE1-31GUARDRAILOR ,  6-3" ., _ 6-3" ., _ 6-3" ., 6-3 _ ., _ 6-3" _,_ 25'.0" . 63" ., 63" ., 63" ., 63" _, TYPE1-31GUARDRAILOR
APPROPRIATE APPROPRIATE
<::> END TREATMENT * 2:10R o A ? 210R END TREATMENT
FLATTER N CULVERT g FLATTER
— T NeERoNT| HEADWALL fRores | AmGERoNT [ |
AN /
&1 ?10:10R\ \\___JL___[_[_ _____________ M
& A A 5 "™ i = “AT B "™ & A & &
s 1 1 3 1 1 s i2" MIN 1 1 1 1 1 1 1 1 kY
‘ P “ DIRECTION OF TRAVEL
, | N 19%" MIN —
BEAM 1 | |
BEAM 2 |
: BEAM 3 | : |
BEAM 4 . |
BEAM 5 |
: BEAM 6 '
VP
PLAN
SEE NOTE 4
‘III’ 31"-32"—
CULVERT
HEADWALL
- - — — - -
O - _
r | I 3 \
| ! ! ! GROUND LINE
| N F——— =% - ———— - Col I
| L o ! VP
| Lo |
1 2 3 r 5 | SEENOTE 5 O 3 9 10
ELEVATION
NOTES:
1). ALLW-BEAMS ARE 13-6%" IN LENGTH.
2). PLACE GUARDRAIL DELINEATORS AT THE INTERVALS SPECIFIED IN THE DELAWARE MANUAL
ON UNIFORM TRAFFIC CONTROL DEVICES.
3). POSTS 1,2, 9, & 10 ARE TO BE W6x9 STEEL POSTS. POSTS 3 THROUGH 8 ARE TO BE TYPE 31
LONG, WOOD BREAKAWAY POSTS.
4). THE RAIL SHALL BE ATTACHED AT POSTS 3 THROUGH 8 WITH A %" x 22" GUARDRAIL BOLT,
STEEL WASHER, AND RECESS NUT.
5). CULVERT HEADWALL SHALL NOT EXTEND MORE THAN 2" ABOVE GRADE.
6). THERE SHALL BE A MINIMUM OF 8" FROM THE BACK OF POST TO THE CULVERT WINGWALLS.
: - SIGNATURE ON FILE 02/14/2014
,\\ DELAWARE GUARDRAIL OVER CULVERTS, TYPE 3-31 APPROVED SIGNATURE DATE/ /
ja==w DEPARTMENT OF TRANSPORTATION STANDARDNO.  B-3(2013) SHT. 3 OF 3 RECOMMENDED _SIGNATURE ON FILE 01/14/2014
DESIGN ENGINEER DATE

1/9/2014




SCALE : NTS

%%, x 1%"
SLOT (TYP.)

O ey
MIN TYPE 31 SHORT WOOD @ Q
o

BREAKAWAY POSTS

*® SWAGED CABLE ASSEMBLAGE ] ]
L—lﬂ T _————— = I%
Sy e = . —

« » | — zll

0]

1|_0 y4||

¢

—+————— DIRECTION OF TRAVEL

END SECTION PLAN END SECTION ELEVATION PLAN
LIMIT OF PAYMENT ,
1
5"3“ 3|_1 %ll | 3|_1 %Il i 3|_1 %n |
O i \
ANCHOR PLATE I
Q O ¢ =  — — 0 T | ——
1|\'\c' /‘/'::—é—:—:n—:ns— = | | .l * °| | (
| | | == [ ] |
o0 = 0 o )
RETAINING TIE STRAP N
(SEE NOTE 3) 4_+ <
on
| I
~ : :\ Nt SWAGED CABLE ASSEMBLAGE | | | | \LGROUNDUNE
/ | -soiLpLaTe | | | ]
TlmaigEléEﬁngl\El(‘;‘ )PLATE =P~ 5%" HEX BOLT (L=8"), : I : I
|| ||

\ STEEL WASHER, AND NUT |
TYPE 31 WOOD |

BREAKAWAY POST 2l LAl VAJ*
\STEELTUBE

SEE NOTE 2

4'-10"

NOTES:

1). ADDITIONAL HOLES FOR ANCHOR PLATE SHALL BE DRILLED PRIOR TO GALVANIZING.
(SEE STANDARD HARDWARE SHEET FOR HOLE SPACING INFORMATION).

2). CONTRACTOR HAS THE OPTION OF USING A 6'-0" STEEL TUBE WITHOUT A SOIL PLATE
OR A 5'-0" STEEL TUBE WITH A SOIL PLATE.

3). PLACE A %" WIDE PLASTIC RETAINING TIE STRAP AROUND THE SHORT TIMBER ELEVATION
BREAKAWAY POST AND TIMBER BEARING PLATE TO ENSURE THE PROPER ORIENTATION
OF THE TIMBER BEARING PLATE.

Q 4). REFER TO DETAIL B-13, SHEET 8 OF 10 FOR PROPER TIMBER BEARING PLATE ORIENTATION.
,\\ DELAWARE END ANCHORAGE, TYPE 31 APPROVED SIGNATURE ON FILE 01/07/2013
/= DEPARTMENT OF TRANSPORTATION STANDARDNO.  B-4(2012) SHT. 1 OF 1 RECOMMENDED _SIGNATURE ON Fit 1/20/200

12/4/2012



SCALE : N.T.S.

| 4 SPACES @ 1-6%" (475) | 4 SPACES @ 3'-1%" (953) TYPE 1-31 GUARDRALL OR

STEEL SPACER TUBE APPROPRIATE END TREATMENT
6 (150) I, D., SCHEDULE 40 0 31" (953)

GALVANIZED PIPE (L=9" (225»\
BLOCK 1 [BLOCIﬂBLOV%
| "
: — 7 L

A 1 |
s
" @ . DRECTION OF TRAVEL @
B 2-SECTIONS OF W BEAM, ONE NESTED INSIDE THE OTHER N OVERLAP W BEAMS IN DIRECTION OF TRAVEL
|
PLAN
- LIMIT OF PAYMENT FOR GUARDRAL TO BARRIER CONNECTION, APPROACH TYPE 1-31 TYPE 1-31 CUARDRAL OR
APPROPRIATE END TREATMENT
, 4'-8 " (1420)
1-0"
7a) | | (309 DRILL %" (20) DIA HOLE IN W BEAM
TO MOUNT STEEL SPACER TUBE &
ATTACH WITH %" (16) CARRIAGE BOLT (L=2" (50)
@ r“ — T —= 3 Y == Y = « == Y == _1=F v Y :
o o i |o’* o o ° ° ° o o —
G o o | . N . N ]
_= 8 |
12* (300 A L I, Jfl 7 ] = ‘
[ |
WOOD I I Z
LocKouT IO LT g | BENT PLATE | | ] N |
oY/ " SN O/ IO O™
(1220 | ] | | | ] | | | | | ] | | | | | | | |
RUB RAL TO BARRIER | ] | | | ] | | | | | | | | | | | | | |
CONNECTION (SEE NOTE 4) ¥ (10 x 3 (75) | || || | | | ] | | | ] | | [ | |
LAG BOLT
| | | | | | | | | | | | | | | | | | | |
| | || post  posT  poOST POST POST POST
o i~ 3 4 5 6 7 8
POST  POST
1 2
NOTES: ELEVATION
1. DO NOT ATTACH W BEAM TO POSTS 2 THROUGH 4. 6). PLACE GUARDRAL REFLECTOR AS PER THE DELAWARE MANUAL ON UNIFORM TRAFFIC CONTROL
2). DO NOT ATTACH RUB RAL TO POSTS 2 AND 4. DEVICES.
3). POSTS 1THROUGH 6 REQUIRE AN ADDITIONAL HOLE TO ATTACH LOWER OFFSET BLOCKS AND/OR 7). APPROVED CONCRETE INSERTS MAY BE USED IN NEW CONSTRUCTION TO ATTACH TERMINAL
RUBRAL AND WOOD BLOCK. CONNECTOR TO PARAPET.
4). USE APPROPRIATE EPOXY BOLT ANCHORS TO REDUCE THE CHANCE OF SPLITTING THE CONCRETE. 8). POSTS 1 & 2 ARE W8x13 (W200x19.3), 7'-6" (2.3m) LONG. ALL OTHER POSTS IN TRANSITION ARE
PLACE STEEL WASHERS (FOR %' (16) BOLT) BETWEEN HEADS AND RUB RAL. W6x9 (W150x13.5), 6'-0" (1.82m) LONG.
5). ALL HOLES SHALL BE DRILLED PRIOR TO GALVANIZING. 9). A 6" (150) x 8" (200) x 14" (350) OFFSET BLOCK IS USED AT POSTS 1THROUGH 6 AND A 6" (150)
@ 12 (300) x 14" (350) OFFSET BLOCK IS USED AT POSTS 7 THROUGH 9.
/\\ DELAWARE GUARDRAIL TO BARRIER CONNECTION, APPROACH TYPE 1-31 APPROVED SIGNATURE ON FILE 12/28/2010
CHIEF ENGINEER DATE
/= DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  B-5 Q010) SHT. 1 OF 6 RECOMMENDED ___souaruee on e /271200

12/06/2010



SCALE * N.TS.
7" (175) Bl (140)
TRM FLANGES, BEND WEB AS SHOWN, AND WELD (SEE NOTES)
] 2 . TYP.
3 | [ S g % (6
o | R — = — 2000 2 . 2 (600) .15
.; 1 N LQ
| = |1 o f ~. ‘
i 5" (K I
) PN
3] U | 2]/‘:: (]25) //' S~ — IYP +
(87.5) (57) We " '
DRLL Y4 (6) DIA. HOLE ;ﬂ—_\ e (6)
ELEVATION RIGHT S| e T
1
\‘\_ V / PLAN
OFFSET BLOCK DETAL %;‘—“7
(3)
C6 (C150) x 8.2 (12)
7" (175) R ORLL %* (20) DIA. HOLE (TYP.) ORLL '4" (13) DIA. HOLE
— ~— THICKNESS VARIES (SEE TABLE) ;,,F | (50) _
A -0 o/ / o 5”18
f ro¢ | | Lr———— —o0
= Sy v | o |
9 n | | U n | " " | *
S s 3 ! 3-3" (990) ! 19" (530) _|
~ =12 5 ' '
56" (1675)
ELEVATION RIGHT SIDE ELEVATION
RUB RAIL OFFSET BLOCKS
RUB RALL TO BARRIER CONNECTION
RUB RAL OFFSET BLOCKS
(7" (175) x 4" (1000
POST NO. THCKNESS | BOLT LENGTH
1 4% (108) 6" (150) NOTES:
) YT + 100) . THE RUB RAL TO BARRIER CONNECTION END MUST BE ATTACHED FLUSH WITH THE SLOPED
4 TOE OF THE SAFETY BARRIER. INSTALLATION CAN BE SMPLIFIED BY FABRICATING OR SHOP
3 2 50) 2 (1001 TWISTING THE RUB RAL END TO BE CONSISTENT WITH THE SLOPE OF THE BARREER, HOWEVER,
FIELD BENDING USING HEAT IS PERMITTED.
4 * (25) 2" (50) 2. STEEL SPACER TUBE IS SCHEDULE 40 GALVANIZED PIPE, 6" (150) x 9" (225)
3). ALL HARDWARE ON THIS DETAL IS COMPATIBLE WITH GUARDRAL TO BARRER CONNECTION, TYPES
1-31 AND 1-27.
/\\ DELAWARE GUARDRAIL TO BARRIER CONNECTION, TYPE 1 HARDWARE APPROVED SIGNATURE ON FILE 12/28/2010
CHIEF ENGINEER DATE
/= DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  B-5 Q0100 SHT. 2 OF 6 RECOMMENDED ___ sionaTure o Fue 12/27/2010
DESIGN ENGINEER DATE

12/06/2010




SCALE ¢ N.T.S.
|
611" (2108)

, 13

PLAN —i—

SCALE: t=1'-0" \ w 7

~_ . 3"
% (75)
_ 3) —T
5; % U2)R
— 10 GAGE (3.43) PLATE <
SPLICE BOLT SLOTS, /
k" (200 x 1% (30) (TYP.) 1% (285) x 10 GAGE (3.43) BENT PLATE SECTION C-C
el POST BOLT SLOTS, %" (20 x 214" (65) (TYP.) SCALE 3% = 120"
m\v I_— C
Ry T e = é—: —————————————————————————— 1 %3
e b a | | -
3 | '
| | |
(50)3" r_| 3-1%" (953) ! 3-1%" (953) ! L—- ¢
(75) ' ' .
VATI
SCALE: 17=1"-0"
NOTE:
ALL HARDWARE ON THIS DETAL IS COMPATIBLE WITH GUARDRAL TO BARRIER CONNECTION, TYPES
@ 1'31 AND 1'27.
/\\ DELAWARE GUARDRAIL TO BARRIER CONNECTION,BENT PLATE RUB RAIL | APPROVED ___ snarure on rue 121282000
/= DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  B-5 (2010) SHT. 3 OF 6 RECOMMENDED ___souaruee on e /271200

09/03/2010



SCALE : NTS
TYP.
Q a . 4 SPACES @ 1'-6%" EACH . 6 SPACES @ 3-14" TYPE 1-31 GUARDRAIL OR
! APPROPRIATE END TREATMENT
|
| BENT RAIL 3-1%" |
o | BLOC 0CK 3 ‘
— i . BLOCK 4
T I/ % a
10|l i 2 | |
i O :ﬁ : =I’f' | RN 7 —
K ‘
BLOCK1
DIRECTION OF TRAVEL a
2 SECTIONS OF W-BEAM, ONE NESTED INSIDE THE OTHER
OVERLAP BEAMS IN DIRECTION OF TRAVEL
TYP.
PLAN
LIMITS OF PAYMENT FOR GUARDRAIL TO BARRIER CONNECTION APPROACH, TYPE 2-31 , TYPE 1-31 GUARDRAIL OR
/ APPROPRIATE END TREATMENT
30" (760 1-0" e
/ 30
e 7 1 — F0 P P - l =—|
° ° o o
O L =
|
= [ [ [ I | I | (] I | [ [ [ I |
”t N [ [ [ || ||LBENTRA"-|| L [ [ [ L
——————— - [ [ [ I | I | (] I | [ [ [ I |
[ [ [ I | I | (] I | [ [ [ I |
[ [ [ I | I | (] I | [ [ [ I |
6 [ [ [ I | I | (] I | [ [ [ I |
[ [ [ I | I | (] I | [ [ [ I |
[ [ [ I | I | (] I | [ [ [ I |
TYP. [ [ [ I | I | (] I | [ [ [ I |
[ [ [ I | I | (] I | [ [ [ I |
[ [ [ I | I | (] I | [ [ [ I |
[ [ L [ ) [ [ L L = [
[ [
= = POST POST POST POST POST POST POST
POST  POST 3 4 5 6 7 8 9
1 2 ELEVATION
NOTES
1).  CURB SHALL NOT BE USED AT THE FACE OF RAIL WITHIN THE LIMITS OF THIS INSTALLATION. 8). PLACE GUARDRAIL DELINEATORS AT THE INTERVALS SPECIFIED IN THE DELAWARE MANUAL ON
2). POSTS1,2,3,4, AND 6 REQUIRE AN ADDITIONAL HOLE TO ATTACH OFFSET BLOCKS AND/OR BENT RAIL. UNIFORM TRAFFIC CONTROL DEVICES.
3). DO NOTATTACH RAILS TO POSTS 1,2, 3,5, OR 7. 9). FORINSTALLATIONS WHERE CURB EXISTS, IF THE EXISTING CURB IS 8" (200) OR HIGHER AND CANNOT
4).  POSTS 1 AND 2 ARE W8x13, 7'-6" LONG. ALL OTHER POSTS IN TRANSITION ARE W6x9, 60" LONG. BE REMOVED, THE BOTTOM RAIL CAN BE ELIMINATED.
5).  ALL HOLES SHALL BE DRILLED PRIOR TO GALVANIZING. 10). A6"x8" x 14" OFFSET BLOCK IS USED AT POSTS 1 THROUGH 6 AND A 6" x 12" x 14" OFFSET BLOCK IS
6).  BENT RAIL MAY BE SHOP BENT TO FACILITATE INSTALLATION OR MAY BE FIELD BENT USING HEAT. USED AT POSTS 7 THROUGH 9.
7).  APPROVED CONCRETE INSERTS MAY BE USED IN NEW CONSTRUCTION TO ATTACH TERMINAL CONNECTORS
<::> TO PARAPET.
/ DELAWARE GUARDRAIL TO BARRIER CONNECTION, APPROACH, TYPE 2-31 APPROVED ~ _SIGNATUREONFIE o1/07/2013
CHIEF ENGINEER DATE
/= DEPARTMENT OF TRANSPORTATION STANDARDNO.  B-5(2012) SHT. 4 OF 6 RECOMMENDED _SIGNATURE ON FILE 12/20/202
DESIGN ENGINEER DATE

12/4/2012



SCALE : N.T.S.
CUT FLANGE, BEND AND
WELD (SEE NOTE NO. 1)
Y 7
10°-0" (3050)
BENT RAIL
SCALE:1"=1'-0"
4% (115)
8 BENT RAL OFFSET BLOCKS
O g 1-2* (360 x 44" (15)
. |~ THICKNESS VARIES (SEE TABLE) BLOCK THOKNESS. | BOLT LENGTH
% Q}'_' i 1 5" (125) 8" (200)
o 2 4" (100) 6" (150)
3 3" (75) 6" (150)
4 2" (50) 4" (100)
ELEVATION RIGHT SIDE
NOTES:
. BOTTOM OFFSET BLOCKS LOCATED ON POSTS 1-4 ARE OFFSET DRILLED TO
BENT RAIL OFFSET BLOCKS SIT SQUARELY ON THE POST FLANGE AND SECURED WITH 3" (16) CARRIAGE
RV BOLTS. SEE BENT RAL OFFSET BLOCK TABLE FOR BOLT LENGTH.
SCALE: 3"=1-0 2). ALL HARDWARE ON THIS DETAL IS COMPATIBLE WITH GUARDRAL TO BARRIER
CONNECTION, TYPES 2-31 AND 2-27.
/\\ DELAWARE GUARDRAIL TO BARRIER CONNECTION, TYPE 2 HARDWARE APPROVED SIGNATURE ON FILE 12/28/2010
CHIEF ENGINEER DATE
/= DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  B-5 2010) SHT. 5 OF 6 RECOMMENDED ___souaruee on e /271200

09/15/2010



SCALE : N.T.S.
] I
|l o =
[
— —
DIRECTION OF TRAVEL
PLAN
TYPE 1-31 GUARDRAL APPLICATION LIMT OF PAYMENT FOR GUARDRAL TO BARRIER CONNECTION, EXIT TYPE 31
OR APPROPRIATE END TREATMENT 3:_] %n (952) 6"3" (1905) 2'_1 I/én (648)
@ 314" (952)
f e | 5 =T e | f e | _
T UI
(-] (-] (-] |
Q o _
= S —
5
—u b L1 Ll
T T T @
NOTES:
1.  CONCRETE INSERTS MAY BE USED IN NEW CONSTRUCTION TO ATTACH
VATI TERMINAL CONNECTOR TO PARAPET,

2). GUARDRAL SECTION AND TERMINAL CONNECTIONS SHALL BE
OVERLAPPED IN THE DIRECTION OF TRAVEL.

3). INSTALLATION SHOWN ABOVE WITH AN ‘F-TYPE' BARRIER FACE.
GUARDRALL SECTION OF BARRIER CONNECTION SHALL BE ADJUSTED
HORIZONTALLY IN ORDER TO MEET FLUSH AGANST VARIOUS TYPES

@ OF WALLS AND BARRIERS.
/\\ DELAWARE GUARDRAIL TO BARRIER CONNECTION,EXIT TYPE 31 APPROVED SIGNATURE ON FILE 12/28/2010
CHIEF ENGINEER DATE
/= DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  B-5 Q010) SHT. 6 OF 6 RECOMMENDED ___ sionaTure o Fue 12/27/2010
DESIGN ENGINEER DATE

11/04/2010



SCALE : NTS
Q TRANSITION TO TYPE 1-27 GUARDRAIL LIMIT OF PAYMENT - TRANSITION TO TYPE 1-27 GUARDRAIL
OR APPROPRIATE END TREATMENT SYMMETRIC W-BEAM TO SYMMETRIC W-BEAM TO | OR APPROPRIATE END TREATMENT
/" THRIE BEAM TRANSITION SECTION THRIE BEAM TRANSITION SECTION  \ |
, 6'-3" , 6'-3" , BRIDGE RAIL RETROFIT, TYPE . 3415 3-1%" 6'-3" 6'-3" 6'-3" ! 6'-3" 6'-3"
1,2, 0R 4 (SEE NQTE 3) ! ! ! ! ! ! ! ! !
. I I I I I I I I
L L . H — N H i H H H H
e A A :hi' - -
T T (=) T R T3 T & seenores Ty 7 8 o T T Ty U
1 2 3 4 5 6 X 7 8 9 5
- ~
2 SECTIONS OF THRIE BEAM, ONE NESTED INSIDE THE OTHER
ENTRANCE END APPLICATION
27" GUARDRAIL
Q TRANSITION TO TYPE 1-31 GUARDRAIL LIMIT OF PAYMENT ____ TRANSITION TO TYPE 1-31 GUARDRAIL
OR APPROPRIATE END TREATMENT | ASYMMETRIC W-BEAM TO ASYMMETRIC W-BEAM TO | OR APPROPRIATE END TREATMENT
| //THRIE BEAM TRANSITION SECTION THRIE BEAM TRANSITION SECTION_\ |
L 3-1p" 6-3" L 3-1%" BRIDGE RAIL RETROFIT, TYPE 1,2, OR4 . _3-1%" 3-1%" | 6-3" , 6-3" , 6-3" , L34y, 6-3" _, _3-1%" |
! ! ! ! SEE NOTE 3 | | | | | | . : : :
I I I I ; ! ! - - - I I I I
: : : : | | | | | | | | : :
- - - - - -
NN - E— 1N
4 e [ i L1 5 L] A A AL A A
TJ  TJ — SEENOTEE T g = J o —U——U— & oW u
3 4 5 6 7 8 9 -
on
2 SECTIONS OF THRIE BEAM, ONE NESTED INSIDE THE OTHER
ENTRANCE END APPLICATION
31" GUARDRAIL
NOTES:
1). POSTS1,2,8,&9ARE W6 x9, 6'-0" LONG, STEEL POSTS AND POSTS 3 THRU 7 ARE 10" x 10" x 6'-6" 4).  THE EXIT END APPLICATION SHALL BE USED ONLY ON DIVIDED HIGHWAYS. FOR ALL OTHER CONDITIONS, THE
TIMBER POSTS. ENTRANCE END APPLICATION SHALL BE USED ON BOTH ENDS OF THE BRIDGE PARAPET.
2).  POSTS2 THRU 8 HAVE STANDARD THRIE BEAM OFFSET BLOCKS. POSTS 1 & 9 HAVE STANDARD W-BEAM 5).  USE APPROPRIATE EPOXY BOLT ANCHORS TO REDUCE THE CHANCE OF SPLITTING THE CONCRETE. PLACE
OFFSET BLOCKS. STEEL WASHERS (FOR %" BOLT) BETWEEN BOLT HEADS AND RUBRAIL.
3).  SEE DETAIL B-6, SHEETS 4 AND 5 FOR NOTES PERTAINING TO THE BRIDGE RAIL RETROFIT SECTIONS. 6).  PLACE P.C.C. CURB,TYPE 1-8, STARTING AT PARAPET WALL AND TERMINATING AFTER POST 5. TAPER CURB TO
Q FLUSH AT A 1:1 RATIO.
,\\ DELAWARE BRIDGE RAIL RETROFIT, ENTRANCE AND END APPLICATIONS APPROVED SIGNATURE ON FILE 02/14/2014
CHIEF ENGINEER DATE
/= DEPARTMENT OF TRANSPORTATION STANDARDNO.  B-6(2013) SHT. 1 OF 5 RECOMMENDED _SIGNATURE ON FILE 01/14/2014
DESIGN ENGINEER DATE

1/9/2014



SCALE : N.T.S.

s

8 (200) x 8" (200) OFFSET BLOCKS 4" (100)
SEE NOTE 4 _Fww ) —— EXISTING CURB LINE (BOTTOM OF CURB)
EXISTING CURB LINE (BOTTOM OF CURB) EXISTNG RAL ——=— -
L * (25) TYP,
THRE BEAM BEARING PLATE SINGLE THRE BEAM GUARDRALL {
W6 x 15 (WI50 x 22) STEEL GUARDRAL POST ST T
@ ~ %" (20) BASE PLATE %" (16) GUARDRAIL BOLT
DRILL%" (20) DIA, HOLE FOR _ * (20) GROUT PAD(FILL WITH WASHERS, AS | (L=1'4" (40)), NUT, WASHER (TYP.)
%' (16) BUTTON HEAD BOLTS (L VARES) —_— = 4 NECESSARY 10 LEVEL PLATE) SINGLE THRIE BEAM GUARDRAL
AND RECESSED HEX NUTS 2 5 LEVEL PL 5
N o B3 33
& 2L CHIP QUT 1%" (45) DEEPRECESS FOR GROUT —— =i
( 3 = | gl 3
| 18" (450) MAX | DRLL FOR 2 - %’ (16) DIA, BOLTS (AASHTO Mi64) | I Uy S22
] ! ADHESIVE. ANCHORS (15,000 bs (6800 k) ULTWATE | | =~ I} &1y
ORLL " (20) DA HOLES w I R ADHESIVE BOND STRENGTH), 5” (125) MIN. EMBEDMENT i
i: 11" (280) (43 Lo m e DRILL FOR 2 - 1%" (32) DIA BOLTS ( AASHTO Mig4 >'————l— ————————————————————
ADHESIVE ANCHORS (55,000 Ibs (25,000 kg) ULTIMATE 8"
= - :T ADHESIVE BOND STRENGTH), 1-0" (300) MIN. EMBEDMENT L—m—
© | (=]
= ___ifi SEE NOTE 1 o SENTE2
N\
sl | 5l b1 NOTES:
) 0. BRIDGE RAL RETROFIT, TYPE 1 SHALL BE USED WHEN THE PARAPET MONOLITHIC CURB IS 18" (450) OR LESS. 5). SEE DETAL B-6, SHEET 3 OF 5 FOR BRIDGE RAL RETROFIT, TYPE 2 HARDWARE DETALS.
(140) (140 2). BRIDGE RAL RETROFIT, TYPE 2 SHALL BE USED WHEN THE PARAPET MONOLITHIC CURB IS 18“ (450) OR WIDER, 6. TYPICAL LATERAL SPACING OF OFFSET BLOCKS OR STEEL POSTS THROUGHOUT THE BRIDGE RAL
% (1) PLATE AND DEAD LOAD CONSIDERATIONS ARE A CONCERN WHEN USING BRIDGE RAL RETROFIT, TYPE 3 (SEE DETAL SECTION SHALL BE 6'-3" (1905). HOWEVER, SPACNG MAY NEED TO BE REDUCED TO ACCOMODATE
B-6, SHEET 4 OF 5 FOR DETALS). LINNG UP BLOCKS OR POSTS AT THE END OF THE PARAPET.
THRIE BEAM BEARING PLATE DETAL 3). ADHESIVE ANCHORS SHALL BE INSTALLED PER MANUFACTURER'S SPECFICATIONS AND SHALL BE GALVANIZED. 7). USE A THRIE BEAM EXPANSION SECTION AT BRIDGE EXPANSION JOINTS.
1R DEAM DEARING TLATL UCTAL 4). OFFSET BLOCK THCKNESS SHALL BE ADJUSTED TO ALLOW THE FACE OF THE THRE BEAM TO BE FLUSH WITH  B). PLACE GUARDRAL DELINEATORS IN THE UPPER VALLEY OF THE THRIE BEAM AT THE INTERVALS
THE BOTTOM OF THE CURB (MINIMUM THICKNESS SHALL BE 4’ (100). SPECIFIED IN THE DELAWARE MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES.
@ 9). SEE DETAL B-6, SHEET 10F 5 FOR ENTRANCE AND END APPLICATION DETALS.
,\\ DELAWARE BRIDGE RAIL RETROFIT,TYPES 1 & 2 APPROVED ____ SIGNATURE ON FLE _12/28/2010
/oy DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  B-6 (010) SHT. 2 OF 5 RECOMMENDED ___ sionaTure o Fue 12/27/2010
DESIGN ENGINEER DATE

12/06/2010



SCALE : N.TS.
1%" (30) 16" (30)
W6 x 15 (W150 x 22) 1 30 g 30
%" (20) PLATE _¥
POST ¢ |
10" | s
(255)] <z || 3|2
W 64" 1 = |
45) gy (B 4y (45) [ 1 | o
| (145) | (o) I
x=I2 {:‘57%. 20) D'A‘i ! | — 1% 35 DA % SE ” |8
B I DR s W | =
gw | I I | o ” f0)
g : ' | 1 o)
= | | I
| | | I
3 8 | ‘ | I
s | o ' I
@ R I~ [ A -—-—:-—- ; W6 x 15 (WI50 x 22)
) i ‘ SIE ERONT SECTION B-8
g i
. I ;
| ' B —-_\
e | H TRAFFIC FACE
WELD ALL AROUND INCLUDING H
T (6) EXTERIOR FLANGE SURFACE
B
PLAT TA PLAN
W6 x 15 (W150 x 22) STEEL GUARDRAL POST
@ ,\\ DELAWARE BRIDGE RAIL RETROFIT,TYPE 2 HARDWARE APPROVED ____ SIGNATURE ON FILE _12/28/2010
/= DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  B-6 (20100 SHT. 3 OF 5 RECOMMENDED ___souaruee on e /271200

09/16/2010



SCALE : N.T.S.
TYPE 1-27 OR TYPE 1-31 GUARDRAL PLACEMENT OR APPROPRIATE END TREATMENT
/ / GUARDRALL TO BARRIER CONNECTION \ \
@ ' LIMIT OF PAYMENT :
‘ |——- A
CTT T T~ -l T T
| | | |
|
b — - = === ——= S e L ___
12' (3650) MAX. I . .
| ' | EXISTING BRIDGE RAL 4-‘ ’-—~15 (375) (TYPICAL BAR SPACING) |
END OF SDEWALK ————=— | | < < =————— END OF SIDEWALK
| | | | | e’ | | |
TAPER END OF WALL TO TOP OF J L .
CUARDRAL AT A SLOPE OF 4:1 OR FLATTER —— \CONTRACTION JOINTS/ BRIOGE BARRER J B (373) (TYPICAL BAR SPACNG) L 14peR END OF WALL TO TOP OF
| GUARDRAL AT A SLOPE OF 4:10R FLATTER
DRECTION OF TRAVEL A
PLAN
12" (300)
TN 2" (50) MIN. COVER 4" ;
TYP. (100) MN 4" (20) CHAMFER (TYP,)
» , N
I ~—=" L S
@ EXSTNG RAL - DO NOT DISTURB —————~i i s L SE
I o =
I L =
|
TP NOTE: STANDARD GUARDRAL TO BARRIER CONNECTIONS
I \ < SHALL BE CONNECTED TO THE ENDS OF THE NEW
oA /' S g BRIDGE BARRER AND TRANSITIONED TO THE EXISTING
I N 3 > > GUARDRAL.
i 1 &y L || —|—*5 (s15) BARS (4)
I I =
I I §
_____ lL___J| e
I’____J' __________________________ fc_>
| VD
| | |-
! DRILL 1” (25) DIA, HOLE, FILL WITH HIGH L3S
| STRENGTH, NON-SHRINK GROUT ——=— S
| %5 (+19) BARS SPACED 15" (375) LONGITUDINALLY. I )
| FRONT AND BACK ROWS SHALL BE STAGGERED — =t s
|
| = el 2
|
|
|
SECTION A-A
,\\ DELAWARE BRIDGE RAIL RETROFIT, TYPE 3 APPROVED ____ SIGNATURE ON FILE _12/28/2010
oy DEPARTMENT OF TRANSPORTATION | STANDARD NO.  B-6 (2010 SHT. 4 OF 5 RECOMMENDED ___souaruee on e /271200

12/06/2010



SCALE : N.T.S.

DRILL %" (20) DIA. HOLE FOR %" (16)
BUTTON HEAD BOLTS (LENGTH VARIES)
AND RECESSED HEX NUTS

DOUBLE NESTED
THRIE-BEAM
GUARDRALL

4" (100

2" (50) 2" (50)

THRIE BEAM
BEARING PLATE

313" (805) -

~ 32 % @30

|_— DRILL %" (20
DIA. HOLES

2" (50

ROADWAY NOTES:

. BRIDGE RAL RETROFIT, TYPE 4 SHALL BE USED WHEN THE
EXISTING PARAPET HEIGHT IS BETWEEN 22° (559) AND 26 (660).
2). USE A THRIE-BEAM EXPANSION ELEMENT AT BRIDGE EXPANSION JOINTS.
3). PLACE GUARDRAL DELINEATORS IN THE UPPER VALLEY OF THE THRIE-
| BEAM AT THE INTERVAL SPECIFIED IN THE DELAWARE MANUAL ON
AN UNIFORM TRAFFIC CONTROL DEVICES.
| % (16) PLATE 4). SEE DETAL B-6, SHEET 10F 5 FOR ENTRANCE AND EXIT APPLICATION
| DETALS AND NOTES.
; 5). SPACING OF WOOD POSTS MAY NEED TO BE REDUCED TO ACCOMMODATE
. TION VI LINNG UP POSTS AT THE END OF THE PARAPET.
6). USE APPROPRIATE EPOXY BOLT ANCHORS T0 %ER%UCEO;H%Q cHANCE OF
SPLITTING THE CONCRETE. PLACE STEEL WASHERS (FOR 3% (16) BOLT)
THRIE - ARING PLATE DETAI BETWEEN BOLT HEADS AND RUBRAL.
7). ALL HOLES SHALL BE DRLLED PRIOR TO GALVANIZING.

4" (100

2" (50

DATE

DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  B-6 (20100 SHT. 5 OF 5 RECOMMENDED ___ sionaTure on FiLe 12/27/200

DESIGN _ENGINEER DATE

//\\ DELAWARE BRIDGE RAIL RETROFIT,TYPE 4 APPROVED _— SIGNATURE ON FILE 12/28/2010
(T4
(— 4

12/06/2010



SCALE : N.T.S.

| 6'-3" (1905) ! 6'-3" (1905) ! 6'-3" (1905) L 31952 6'-3" (1905) |
i il |
— — "_"! - =
:: :i o]
o]
27 3/4" (705) - 31* (787)
28 3/4" (730) 32" (810)
ELEVATION

l I | ! I T
W-BEAM, TYPE 1-27 W-BEAM, TYPE 1-31
PAY LIMIT ' PAY LIMIT
PLAN
O ,\\ DELAWARE W-BEAM, TYPE 1-27 TO TYPE 1-3l TRANSITION SECTION APPROVED ___sonarure on rue 127287200
/= DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  B-7 20100 SHT. 1 oOF 1 RECOMMENDED ___souaruee on e /271200

09/16/2010



SCALE : N.T.S.
@ 13-614" (4130)
6%" 315" (952) . 31 %" (952) . 31" (952) . 31 %" (952) Bl
(160) | i i i | (160)
| | | | |
R — | i | T —
é =) | =) ' =) | =)
.| - Eeeeeee———eee——— - - - =
S e o N © o
= 7 5 7 =) 7 5 7 © |
o | AV Ay LA | 2
(52 (108) ' (108) - (108) ' (108) ' (52)
B (24) x 14" (30) SPLICE BOLT SLOT (TYP.) A" (20) x 2'4" (65) POST BOLT SLOT (3'-14" (952) SPACING TYP.)
W-BEAM ELEVATION
@ % onR SHEET THICKNESS —
12 GAGE < 10°
‘ &
________________________________ _ e
o]
% ) | 3 (83)
. |
1214 (312)
- Tl
NOTE:
1). FOUR ADDITIONAL %" (20) x 2'4" (65) SLOTS SHALL BE PROVIDED
AT 3'-114" (952) SPACING FOR A 26°-'4" (7940) BEAM LENGTH.
,\\ DELAWARE HARDWARE APPROVED ____ SIGNATURE ON FiLE _12/28/2010
/= DEPARTMENT OF TRANSPORTATION | sTANDARD No.  B-13 2010) SHT. 1 OF 10 RECOMMENDED ___souaruee on e /271200

09/17/2010



SCALE : NTS
O w
6“ E-‘ 11/8" E“ 4yl|
_|||> ‘13/%— OPTIONAL FOR .
HANDLING DURING , , — T
—101© GALVANIZING i ’._ﬁ..‘ Il
o ! / i (TYP) [ ~ |
1 lolo _ | ~ i
I w | | | |
f., :: | | | |
LI S | |
II / 6" / 6"
p | TRAFFIC FACE 7 TRAFFIC FACE 7
z. v
_3 g1 || % ].Vs" 11/8"
© [ — = — =
e " | |
I —— LOWER HOLES ONLY REQUIRED l | ! ! | l
. WHERE RUB RAIL IS USED. | |
A J J
v < i BiE
O am | |
ey | i
I R R
C -l
I | |
I | |
H | |
I | |
ERONT ERONT
W6x9J 4"
QEESELBLOCK. () QEESETBLOCK. ()
H— ERONT TYPE 27 TYPE31
SIDE
NOTE;
1).  ALLHOLES SHALL BE 36" DIA. BOLT HOLE PATTERN IS SYMMETRICAL WITH
RESPECT TO THE VERTICAL AXIS OF THE POST.
2).  WHERE CONDITIONS REQUIRE, ALTERNATE POST LENGTHS IN INCREMENTS OF 6" MAY
BE USED.
POST - EELP ESET 3).  THE RUB RAIL HOLE OFFSET DISTANCE IS 10%" FOR GUARDRAIL TO BARRIER
CONNECTION, TYPE 1-27 AND 1-31, 1'-2" FOR GUARDRAIL TO BARRIER CONNECTION,
O TYPE 2-27, AND 7%" FOR GUARDRAIL TO BARRIER CONNECTION, TYPE 2-31.
/\\ DELAWARE HARDWARE APPROVED CHI;'&';‘;SETE l:RE ON FILE DATE1/04/2019
/= DEPARTMENT OF TRANSPORTATION STANDARDNO.  B-13(2018) SHT. 2 OF 10 RECOMMENDED _SIGNATURE ON FiE w0018

1/7/2019



SCALE : N.T.S.
7% (183) | 1-10%" (577)
@ 3" (75)_| 4% (108) l 4% (108) | | 4" (100)_ | 4" (1000 | 2"
| ! | ' ' "~ (50)
i i i i i i
a a a e ' i
@ | @) | |
| | | |
| ; | |
O © :
: | , ! =
Y (200 x 2% (65) ! i ! | 3
SLOT (OPTIONAL) i - =
| ' ~
i
|
|
B (24) x 1% (30) SLOTS
* (25) DIA. HOLES
ELEVATION
e D D
26" (760)
PLAN
-BEAM TERMI TOR @
@ ,\\ DELAWARE HARDWARE APPROVED ____ SIGNATURE ON FLE _12/28/2010
/= DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  B-13 (2010) SHT. 3 OF 10 RECOMMENDED ___souaruee on e /271200

09/17/2010



SCALE : N.T.S.
13'-6'" (4130) 13-7Y" (4148)

@ , 6-3" (1905 6'-3" (1905) , 7" (178) _, 6'-3" (1905) , 6'-3" (1905 6% (160)
Y Y | Y A 2% RV RS | A a2
52 | .08 | 108 . ! ;08 | (108) . (52) (70) " 08) T (i08) ! ;08 [ (108) (52)
e —— | G o o 1 [ CH——
8o 1 © i o | O D I O | o | O

[ | [ | [ | [ [ | [ | [ | [
rs__i(i)i/@_/\i(_:ﬂi i(i)i/ Yl e Vg \It‘lﬁl
SdslO | O i O | O D D i © | ©
o T2 [ i | i | , | | i | i | i |
R | T 9 = L= | L9

= o T oo ey g
s2l6 o 5 [ 5 S 5 6
O /O O / O ) D ' O
| | | | | | \ |
B (24) x 14" (30 B (24) x 2%" (65) SLOTS (TYP) B (24) x 14" (30) SLOTS (TYP)
SLOTS (TYP) ¥ (200 x 2'%%" (65) SLOTS (TY! % (200 x 3% (95) SLOTS (TY %" 200 x 2'%4" (65) SLOTS (TY
THRI VATI THRI XPANSI T
12 GAGE .
3% @7 Y (24) R—
' 550 —SHEET THICKNESS
10° [
A———-X——d—Hf——— .- A= N | =g
SN 4R / 3] "=
L rouermvce - g sw e
0"+ (-0, + (TYP) 1 [ T ]
07, + (-0, +5) 8" (506) 28) (83
THRI SECTI
@ ,\\ DELAWARE HARDWARE APPROVED ____ SIGNATURE ON FILE _12/28/2010
/= DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  B-13 (2010) SHT. 4 OF 10 RECOMMENDED ___souaruee on e /271200

09/17/2010



SCALE : N.T.S.
O g
(30)
6" (150) g’
(301 —6L ]
I SEA R
= I o N
- I ;
04}{ =2 ! o o
s 10P
o “ - OPTIONAL FOR
= HANDLING DURING
I GALVANIZING
o
1
H Go [T
I I st [T ]!
I | 2!
< || | w2l
= n | — — — |4l
2 AN I I RN R
@ o NOTE: | e g || -
> WHERE CONDITIONS REQUIRE, | £ 2 |1
USE ALTERNATE LENGTHS IN T X |
H INCREMENTS OF 6" (150) l__ N
F———— O]
|
| | |
_ | | |
v | I
[
I
H SIDE FRONT
I
| OFFSET BLOCK
W6x9 <w150x13.5>—/ 4" (100
SIDE ERONT
NOTE:
POST @ THRI TEEL POST FFSET K AL HOLES SHALL BE Y% (20) DIA. BOLT HOLE
PATTERN IS SYMMETRICAL WITH RESPECT TO THE
@ VERTICAL AXIS OF THE POST.
,\\ DELAWARE HARDWARE APPROVED ____ SIGNATURE ON FLE _12/28/2010
/= DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  B-13 (2010) SHT. 5 OF 10 RECOMMENDED ___souaruee on e /271200

09/17/2010



SCALE : N.T.S.
STANDARD W-BEAM SECTION STANDARD THRIE BEAM SECTION
@ 7-3%" (2225)
314" (952.5) , 31 (952.5) ,
; i 2 GDMN. 4% 4% 2"
| i | | (1087~ (108} | (52)
| 12 GAGE . : -
2" DA% | A%, 2" GDMN. \ | ©) | Q
(52) - (10?3) | <1o§> ] | ; : ;
| . , .
¢ ” -
Sy D 6 | o %
S & @ I 9
R — | e
(@) | (@) , ! ! |
i | Q
/ Z ! o o
B (24) x 1% (30) SPLICE BOLT SLOTS (TYP) Y (20) x 2Y (65 POST BOLT SLOTS (TYP)
YMMETRIC W- 10 _THRI TRANSITI Ti
STANDARD W-BEAM 7'-3 %" (2225) STANDARD THRIE-BEAM
, 311" (952.5) , 3-1 % (952.5) ,
I : .
. | | | |
oo i —
| | | |
: E—s i 0
S e @) (R = S i I
o o | o | ot
C:D : | () | O | 7| — % o x 2% 65 sL01s (TYP)
" A AW " ! ! —
Ear e Lm i “r"/ i
B (24) x 1%4" (30) SPLICE BOLT SLOT (TYP.) (©) | (©)
| | |
I N
2" (52) )/ .Y 2
O YMMETRIC W-BEAM TO THRI TRANSITI Ti P e e 6
/\\ DELAWARE HARDWARE APPROVED _—_ SIGNATURE ON FILE 12/28/2010
/= DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  B-13 (2010) SHT. 6 OF 10 RECOMMENDED ___souaruee on e /271200

09/17/2010



6" 8" SCALE : N.TS.
(150) (200
O L8 = 6
O
—o—-}- == ? 3 ““E’_ =5 8"
N, & (76) i = [T7(203
- " (20) DIA. HOLE =
] 12 T B
v | Yo 20 DA HOLE— ] | s
9 :’ 6" 8"
(75) I = (150 (200)
OFFSET BLOCK, | 5 5 20 oniins W
' V 4
TYPE 27 | < 7| DiA. HOLES '
| | : | .
6" 12" (300) e — A ._.4('_ \) / LR
(150) ! . | u
| | g v weon T - -
) o b I I 4II( )
8 _ | (150) (26) DIA. HOLE—"] 3la
: 2 I _ 218
BN & i 4 o8
L N 20 DIA. HOLE = | Ny S
| i ? ~ ,';, —_
' [Ye) ~N o
| - e 40" -V o 407 -V w (8 ®
" ' I S 0", i - — ] T 0% - o €
%). - i (140 +0,-0.8) - (190 +0,-0.8) W | 2|7 5
. 3" i S
OFFSET_BLOCK, | | (95) 1 ] ©
O IYPE 3 | = SEE NOTE 3| |/ 3" 90)
| ~2 DIA. HOLES
2'-0" (610) ' —= md )
| - - - 1N
¢ 6 | ¥ Q0 x 2%y (10— a5 818 25
Q3007 | (230 | sLoT 28 BE =
- - ' U (22) ol 2R 2o
| | | DIA. HOLES N ol iy - - - B
' ' Lg)
! | | R;’ LT
| | TS-8"X 6"X 3A5" Wil NS
j j 3 (15-203 x 152 x 4.8) == &g /
3 L g GALVANIZED STEEL TUBING _ i I B SEE NOTE 4
A
Ak STEEL TUBE ,} I o
o SEE NOTE e
5 | /
i 2%" 64
y \k - DIA. HOLE <
4" (6) THICK
" (20) DIA, H NOTES : (\
GALVANIZED 4" (201 DIA. HOLES o ALL HOLES SHALL BE DRILLED PRIOR TO GALVANIZING. |
LIRS o e
SOIL_PLATE " ARE NO LOWER THAN GROUND LEVEL AND NO HIGHER THAN SHORT WOOD BREAKAWAY POST REAKAWAY POST
4"(100) ABOVE GROUND LEVEL,
@ 4. LONER BREAKAWAY HOLEONL' NEEDED ON BURED END SECTION
,\\ DELAWARE HARDWARE APPROVED __ SIGNATURE ON FILE _12/28/2010
A
(T4
/_ DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  B-13 (2010) SHT. 7 OF 10 RECOMMENDED __ sicnatuse o ru 12/27/200
DATE

09/17/2010



SCALE : NTS
SHORT TIMBER BREAKAWAY POST THIS APPLICATION FOR USE IN END ANCHORAGE ONLY %" DIA. HOLE (TYP) 13" HEX NUT
Q TIMBER BEARING PLATE i ) VR 1" DIA. STEEL WASHER
(SEE NOTE 1) \ 7" 21%5" 5%" | \ 5%" 21%6" 7" ANCHOR PLATE r’* A
1" DIA. STEEL WASHER ﬂ
1716" DIA. ﬁ . : -4—%" . — —4—%"
HEX NUT — 7 B e
=t t+U4dT———- -t (T — - (f — - — - —- S S — - — - {|— - | e — - —-—-—-—-—-—-—-— - — - — -t 8=
-\ z?/ t__ ZZI Z{I 156" DIA. e
@‘ 1%6" DIA. 1%u DIA. 1%:! DIA. 1%.. DIA. 1%“ DIA. %
i / 5 POST SLEEVE SWAGE CONNECTION SLEEVE i | | L”* | END PLATE
zll . 4" : 4l| : 4" : le
] I | |
%" DIA. (6x19) SWAGE CONNECTED GALVANIZED CABLE — 1-4"
W-BEAM
STEEL POST SLEEVE
_ _ DRILL 4 HOLES-
; 'ﬂmmmme %" DIA. @ 4" O.C.
— = -2 THREE SIDES >4 (UPPER BOLT §)
Q _______ - * f - %
- ; R 35° Ryl . " DIA. - HEX BOLTS
5% 2%¢" 1. 1% y IS - AND NUTS
/ i A WELD END PLATE ——=] \
. TO ANCHOR PLATE /)
xS
7N DRILL 4 HOLES-
POST SLEEVE ECTION A-A %" DIA.@4"0.C.
(LOWER BOLT §)
274"
S 1%"
%l h |t -
| ! 1%"
1%" DIA. HOLE—" ' //////_
4" * i ~@/
8|I ?ﬂ ‘;F?f
NOTES:
TIMBER BEARING PLATE 1). PLACE A %" WIDE GALVANIZED RETAINING TIE STRAP AROUND THE SHORT TIMBER BREAKAWAY POST
%" THICKNESS END PLATE AND TIMBER BEARING PLATE TO ENSURE PROPER ORIENTATION OF THE TIMBER BEARING PLATE.
2).  TIGHEN ASSEMBLY UNTIL CABLE IS TAUGHT.
: 3).  ALL HOLES SHALL BE DRILLED PRIOR TO GALVANIZING.
SIGNATURE ON FILE 01/07/2013
,\\ DELAWARE HARDWARE APPROVED SIGNATURS DATE/ /
sy DEPARTMENT OF TRANSPORTATION STANDARDNO.  B-13(2012) SHT. 8 OF 10 RECOMMENDED _SIGNATURE ON FILE 12/20/2012
DESIGN ENGINEER DATE

12/4/2012



SCALE ¢ N.T.S.
o ROUNDED CORNERS e (17) x 1* (25) - s
M\ /V %' (6) +16 (IR %§Lonto HOLE 1 (300 S
1) . Y% (1) 4" (101 4102 _, 2" | 3¢
( | | | (50| <
| | '
Li 15 (38) ! | |
g | | _ 1
P : . !
o8 f | | @ 5
| | ~
. % 19) ' ' = g
o O
| g8l =
O A ; s
I\\ " 3}
MOUNTING POSITION ol
2 (69) TING POSITI
\
Z L— DRLL 1" (26) DIA. HOLE (TYP.)
%’ (16) PLATE
GUARDRAL DELINEATOR W-BEAM BEARING
PLATE DETAIL
@ ,\\ DELAW ARE HARDWARE APPROVED — EigEEAETRURE ON FILE DEE/za/zmo
&= DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  B-13 (2010) SHT. 9 OF 10 RECOMMENDED ___ sionaTure on FiLe 12/27/200
— DESIGN ENGINEER DATE

10/14/2010



SCALE : NTS

2" RAIL ; ;
2 MIN 2 MIN
Q \ ' I ' %" x3%" CARRIAGE
STD. ZT/ CGQL;/;BNZIEEDIZTSEL PIPE BOLT AND HEX NUT (TYP)
X -
4" 6" MIN | A %" x3%" CARRIAGE %" GAP 13%" SPLICE TUBE
%" HOLE "| BOLT AND HEX NUT. Py P
. THROUGH STEEL PIPE i z
< | I i i | — | 5" HOLE
- — THROUGH RAIL
| | | 1 | ~ ~ $>— AND SPLICE TUBE
—] D, — (TYP)
T g | < T
]3 @/ In yz X /4
: : : S Wiay 4 Kx SLOT THROUGH BRACKET 4 = = RAILBRACKET
= %
I | o ] 3 ' | [ w3 siomep
| HOLE IN BRACKET
e o j\ / /
l l %x2h"
1 -l HEX BOLT 2" MIN 2" MIN
1] 2-1%"
~—1%" DRILL 4" HOLE IN STEEL WASHERS 8" MIN
Il GUARDRAIL POST 55" HEXNUT
1 | 2" SECTION A-A AT RAIL SPLICE
\\ SLOTTED HOLE
N L "INBRACKET
: REAR VIEW WITH START & END SECTION SIDE VIEW
NOTES:
1). USE THIS RAIL ADJACENT TO AN PEDESTRIAN ACCESS ROUTE.
2). SHOP FABRICATE ALL COMPONENTS OF THE RAIL INCLUDING CUTTING AND DRILLING.
3). BUR ALL EXPOSED THREADED HARDWARE TO ENSURE NUTS CAN NOT BE REMOVED.
4). PRIOR TO GALVANIZING, SHOP DRILL GUARDRAIL POSTS THAT RAIL BRACKETS WILL BE ATTACHED
10.
5). PLACE RAIL SPLICES AT RAIL SUPPORT BRACKETS, USING THE SAME BOLT TO ATTACH THE RAIL TO THE
BRACKET, TO SECURE THE SPLICE TUBE.
6). ONLY INSTALL RAILS TO STANDARD W-BEAM SECTIONS AND AT LEAST ONE POST AWAY FROM THE
PAYMENT LIMITS OF THE END TREATMENT.
SIDE VIEW WITH START & END SECTION ISOMETRIC VIEW WITH START & END SECTION
SIGNATURE ON FILE 5/31/2017
,\\ DELAWARE GUARDRAIL MOUNTED RAIL APPROVED SIGNATURE mg /
sy DEPARTMENT OF TRANSPORTATION STANDARDNO.  B-13(2017) SHT. 10 OF 10 RECOMMENDED _SIGNATURE ON FiLE 5/18/2017
DESIGN ENGINEER DATE

5/10/2017




L (10'-0" MIN. TO 20'-0" MAX.) SCALE : NTS
X
2% SEE BAR OFFSETS
O %" CHAMFER (TYP.) SCHEDULE BELOW
I — ( | C ~ mi s
TYP, TYP,
N
on
™ JOINT, 181
_ re
2| 4B2— L JoNT77
= 7
E =
o ” | | | | | | | |
| — | | | | | | | |
41— L8 | L/a | L/4 | L/4 | L8 /8 | L/4 | L/a | L/a | s
/ L/2 L2
P.C.C. FOOTING
L (10'-0" MIN. TO 20'-0" MAX.) L (100" MIN. TO 20'-0" MAX.)
ELEVATION
O —
BAR OFFSETS BAR LIST
NOMINAL LENGTH X NO. REQ'D FOR NUMBER IN
OF BARRIER SECTION (L) EACH BARRIER SECTION MARK | sizE | EACHSECTION | LENGTH | TveE | A B c
200" 5-0" 4 481 4 * 54" 1 7" 304" 2"
ig;g" 3.'8" : 4B2 4 4 * sTR. | N/A N/A N/A
100" 36" 2 *  THE LENGTH OF BAR 4B2 SHALL BE 6" SHORTER IN LENGTH
20" 0 1 THAN THE NOMINAL SIZE OF THE BARRIER IN WHICH IT IS USED.
T g 7 ** SEE "BAR OFFSETS" CHART ON THIS SHEET FOR MORE INFORMATION.
NOTES:
1). CONCRETE CLEAR COVER FOR REINFORCING BARS SHALL BE 1%" MIN.
2). FOR SLIP-FORM CONSTRUCTION, THE 4B2 BARS SHALL BE PLACED AS
TYPE '1' BAR ONE CONTINUOUS PIECE. THE BARS SHALL OVERLAP A MINIMUM OF
12" IN THIS CASE.
3). FOR SLIP-FORM CONSTRUCTION, A JOINT SHALL BE CUT IN THE BARRIER
O EVERY 10'-0" AT A MAX DEPTH OF "
» SIGNATURE ON FILE 01/07/2013
,\\ DELAWARE 32” CONCRETE SAFETY BARRIER (F SHAPE) APPROVED SIGNATURE DATE/ /
sy DEPARTMENT OF TRANSPORTATION STANDARDNO.  B-14(2012) SHT. 1 OF 4 RECOMMENDED _SIGNATURE ON FiLE 12/20/2012
DESIGN ENGINEER DATE

12/4/2012



SCALE : N.T.S.
2% 9% L (10-0* (3000) MIN. TO 20°-0" (6000) MAX.)
@ 60) | | (240 | %" (20) CHAMFER (TYP.)
i
! SLOTTED PLATE
CONNECTION -1 SLOTTED PLATE =
l CONNECTION |
S [ :
e 4%:: : :
N (125
” 10" (250) R. | |
I | |
= [ [
~ ® ., | I
= 1" 29)R. | |
| |
. |3 5 ! ! TYPE ‘I'BAR
mis | E 5 | : ) __{/1" (25) R. (TYP.) i L :
| _ SO L _____ = _______
o L 5 |
(305 8" (200 3] ' L/5
" LIFTING SLOT (2) = |
(%70) (TYP.) &= (TYP.) BAR OFFSETS
NOMNAL LENGTH o NO. REQ'D FOR
OF BARRER UNIT EACH BARREER UNIT
20 (60000 | 6' - 11" (2100 2
TYPI PRE -CAST TRUCT 18"(5500) | 6'- 5" (1950) 2
16' (50000 |5 - 11" (1800) 2
@ ! | 147 (45000 |7'- 0" (2250) 1
. \ 12 (40000 |6'- 0" (2000) 1
[ | / 10°(30000 |5 - 0" (1500) 1
. 13 | > 681
M|~
= i 681
. 4B1 4B2
= ! 481(6) raVazZ B
< |
g i BAR LIST
M y
o 682 NUMBER IN
682 @) MARK | SIZE |€ACH SECTION] LENGTH | TvPe | A 8 C
) I ya 481 | 4 (13) 6 4-7 400 1[5 125 ]26" (66002 (500
S | 482 | 4 a3 s a-77 400 1 |5" (25|26~ (6600 2" (50)
0 (R | 681 | 6 19 1 ' STR.
| 682 | 6 (19 2 ' STR.
| 5% | 5% | 5% « THE LENGTH OF BARS 6B1 AND 682 SHALL BE 11 (280) SHORTER IN LENGTH
3057 A TS T THAN THE NOMINAL SIZE OF THE BARRIER IN WHICH IT IS USED.
(%:(’)’) T orrscrs"x R TS ST + + SEE "BAR OFFSETS” CHART ON THIS SHEET FOR MORE INFORMATION.
‘F* SHAPE BARRIER SECTION ELEVATION
NOTES: 1). CONCRETE CLEAR COVER FOR REINFORCING BARS SHALL
TYPICAL PRE-CAST REINFORCEMENT DETAILS BE 114" (40) MIN..
O -
/\\ DELAWARE 32" (960) CONCRETE SAFETY BARRIER (F SHAPE) APPROVED __ SIGNATURE ON FiLE _12/28/2010
/oy DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  B-14 (2009 SHT. 2 OF 4 RECOMMENDED ___ sionaTure o Fue 12/27/2010
DESIGN ENGINEER DATE

09/18/2009



SCALE ¢ N.T.S.
2 9" L (10°-0" (3000) MIN, TO 20'-0" (6000) MAX.)
@ ®3 "‘—“(225) %" (20) CHAMFER (TYP.)
|
=g | = ( 1
e
g s 482 3 (50| 482
N AL a_‘ 3" (75 1YP
N
NS
© 5" 4B1
o (125) M JONT y
i —10" (255) R.
3 " (25)R. - Z
S = : 4 [
§é g i JOINT
Qo L \ , \
z —
\ K I TT (75)
% o | 5 | | | | | | | | | | |
6 24" (610) 6 |—P.C.C. FOOTING : : : : : : : : : : :
11500 T150) ! ! ! ! ! ! ! ! ! ! !
36" (900) | 18" (450) | 18" (450) | 18" (450) | 18" (450) | 18" (450) | 18" (450) | 18" (450) | 18" (450) | 18" (450) | 18" (450) |
L/2 L/2
@ L (10-0" (3000) MIN. TO 20"-0* (6000) MAX.) L (10°-0" (3000) MIN. TO 20'-0* (6000) MAX.)
SECTION ELEVATION
BAR OFFSETS
NOVINAL LENGTH NO. REQ'D FOR
OF BARRER SECTION (L) | EACH BARRER SECTION BAR LIST
30" (60000 3 NUNBER N
18" (5500) 12 wark | size |eac secriod venotn | Tvee | A B c
Iiij 8288; lg 481 | 4 (13) se  [-6" (2286) 1 [6 (1500 ] 44" c1118) [2* (50
4 )
1 s00 2 182 | 4 a3 7 . STR. | WA NA | N/A
10°(3000) § + THE LENGTH OF BAR 4B2 SHALL BE 6° (150) SHORTER IN LENGTH
THAN THE NOMNAL SIZE OF THE BARRIER IN WHICH IT IS USED.
¢+ SEE "BAR OFFSETS” CHART ON THIS SHEET FOR MORE INFORMATION.
TYPE ‘I'BAR NOTES: 1). CONCRETE CLEAR COVER FOR REINFORCING BARS SHALL BE 1%4" (40) MIN.
TYPICAL CAST-IN-PLACE OR SLIP-FORM CONSTRUCTION 2). BARS SHALL BE CUT AT EVERY JONT IF MADE USING CONTINUOUS
e e e s SLIP-FORM CONSTRUCTION.
O - :
/\\ DELAWARE 42" (1050) CONCRETE BARRIER DETAILS (F-SHAPE) APPROVED — EEgEEAETRURE ON FILE D/1-\$E/28/2010
/= DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  B-14 (2009 SHT. 3 OF 4 RECOMMENDED ___souaruee on e /271200

12/21/2009



SCALE : N.T.S.

]

7A, i3 - [ PLATE, 4 (100) OEEP
(1907 ®)
ASTM A709, R 2
GRADE 50W (345W)——= g . i_ _*
& S B B
%?
lé"
e |0 e
298.5) (298.5)
A
STEEL CONNECTOR PLATE SLOT DMENSIONS

CONCRETE SAFETY BARRIER, PRECAST CONSTRUCTION
'F* SHAPE BARRIER SECTION

O _ .
Y (§))]
7~

(150)

> |
2| |
2 |
|
: / |
| S
| o f=]
| 2
STEEL PLATE ——={ | >
y . 1240 (0)
— # “3'-',{: "
4
(100) Tl -
SECTION A-A
@ /\\ DELAWARE SLOTTED PLATE CONNECTION DETAILS APPROVED —— SIGNATURE ON FILE _12/28/2010
/= DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  B-14 (2009 SHT. 4 OF 4 RECOMMENDED ___souaruee on e /271200

09/18/2009



SCALE : N.T.S.

TYPE 1-27 GUARDRAIL PLACEMENT
POST SPACING 6'-3" (1905)

* SOLID ( / 0BSTRUCTION
) ] ] ] ] ] ] ] ] ] ) ) ) ) 8T & ) ) ) + ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) )
L EDGE OF SHOULDER——"
RET'JI(R;ggo?liAElﬁlﬁmCE—, SEE NOTE *1 SHOULDER
EDGE OF TRAVEL LANE——,
TYPE 1-27 GUARDRAI
TYPICAL GUARDRAL TREATMENT
WHEN THE REQURED 4' (1200) CLEARANCE TO OBSTRUCTION IS AVALABLE
TYPE 1-27 GUARDRAL PLACEMENT TYPE 2-27 GUARDRAL PLACEMENT TYPE 1-27 GUARDRAL PLACEMENT
OR APPROPRIATE END TREATMENT 25 (76200 NN POST SPACNG 3-174" (952.5) 25 76200 NN OR APPROPRIATE END TREATMENT
SOLID / / 0BSTRUCTION
! ! ! ! ! ! ! ! ! ! ! ! ! 8 ! 8 L .} ! 8 ! 8 & 8 A A A A A A A A A A L & & & & & & & & & & &
@ EDGE OF SHOULDER——
2' (600) MINIMUM — L SEE NOTE *1 SHOULDER
EDGE OF TRAVEL LANE——
TYPE 2-27 GUARDRAI
P S TYPICAL GUARDRAL TREATMENT
S , WHEN 2° (600) TO 4° (1200) OF CLEARANCE TO OBSTRUCTION IS AVALABLE
GUARDRAIL FLARE RATE
EDGE OF TRAVEL LANE
—SEE NOTE *f
4" (1200) MINMUM
FLARE RATES [ —— EDGE OF TRAVEL LANE
DESICN SPEED | FLARE RATE R
YPE 3-27 GUARDRAL
70 MPH (110 km/h) 1541 b b b b b b b * b b + b b b b b b b b b b b b b PLACEMENT OR
1 APPROPRIATE END
60 MPH (100 km/h)]|  ta:l ] , TREATMENT (TYP.)
55 MPH (90 km/h)|  12:1 4" (1200) MINIMUM EDGE OF TRAVEL LANE 39035)
50 MPH (80 km/h) 11 - 7 ARDRAI .
; YPE_3- NOTES:
45 WPH (70 km/h)|  10:1 wpmmr 0. THE DISTANCE FROM THE EDGE OF THE TRAVEL LANE OR SHOULDER
20 WPH 60 kil 9n TO THE FACE OF GUARDRAL SHOULD BE MAXMIZED. THIS AREA SHALL
BE GRADED 10:1 OR FLATTER.
30 MPH (50 km/h)|  7:f 2). PLACE GUARDRAL DELINEATORS AT THE INTERVALS SPECIFICED IN THE
@ DELAWARE MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES.
/\\ DELAWARE GUARDRAIL APPLICATIONS APPROVED — EﬁgEJEAELURE ON FILE DEE/ZB/ZMO
oy DEPARTMENT OF TRANSPORTATION | sSTANDARD NO.  B-15 (2010) SHT. 1 OF 3 RECOMMENDED ___souaruee on e /271200

09/03/2010



SCALE : N.T.S.

3-1%" (952.5) 3-1%" (952.5) 3-1%" (952,5) 3-14" (952.5) ,
—n —n —n —n —n
O o ; ; ; G
¢ | 9! | | | ¢ | 9!
e = e e G e S ——— = — = — o~
o ol 1\ 1\ \ o/ o]
I I\ I\ B\ J Ty T
o - - — a2
-]
RN

L GROUND LINE

—a — —a —A —
o o Bisp o o
TYPE 2-27

1214" (320) OVERLAP

2" (52)i 4% (108) I 4" (108) I 2" (52)
@ | | | | | | 6'-3" (1905) I 6'-3" (1905) I
[ T i '
! Il | | : —h —h
O | O | oo a o o
| | o o | ol | o | ol
- i - ! i = e LI T E ST S SRR —— S S
CD i CD | o . ol \ o/ .ol
- ! ! N B o
i i — o o — & 1ol
| | i S ~a
e e : % b
| L\ | | “© e
| | NES
O 1\ O |
i N
@ : \ Q : L GROUND LINE
i i i ﬁ:%»; \\E*j\ \t*w_\r\
TYPICAL TYPE 1-27 OR 3-27
@ ,\\ DELAWARE GUARDRAIL APPLICATIONS APPROVED _— SIGNATURE ON FILE 12/28/2010
/= DEPARTMENT OF TRANSPORTATION | sTANDARD No.  B-15 010) SHT. 2 OF 3 RECOMMENDED ___souaruee on e /271200

09/20/2010



SCALE + N.TS.
@ 2' (600) MN. . / 4" (1200) MIN,
\ ,/ 4' (1200) MI
=770 TRAVEL
_ . LA
a4 ,L =3 E==== ®
5 8 € — ) b
:’3 5:?: ; :
ol ™ NO FIXED OBJECTS OR OBSTRUCTIONS
3 CURB SHALL BE USED ONLY WHEN: (SEE TABLE BELOW) _ |
INDICATED ON THE PLANS ; SI.. ﬂ
8T~ ¢ HINGE PONT =1= > —
010 FLATTER _ + {3 | \\
s
>  (1200) ROUNOIG — CURB TO BE USED ONLY WHEN NDKATED
o | e
(AS INDI
- A5 MOCATED %, GUARDRAL SECTION
2' (600) MEOIAN APPLICATION
O GUARDRAL_SECTION
RURAL SHOULDER APPLICATION
CLEAR AREA
TYPE POST SPACING BEHIND POST DESIGN SPEED D
1 6-3" (1905) 4-0" (1.2m) MIN <50 MPH (80 km/h) 6-0" (1800) 10:1 R FLATTER
2 311 (952.5) 2-0" (600) MIN > 50 MPH (80 km/h) 100" (3000) /] 7
X I —
PAVEMENT OR SIDEWALK jﬁ
SHALL BE USED ONLY WHEN
INDICATED ON PLANS GUARDRAL SECTION
URBAN SHOULDER APPLICATION
,\\ DELAWARE GUARDRAIL APPLICATIONS APPROVED ____ SIGNATURE ON FILE _12/28/2010
/= DEPARTMENT OF TRANSPORTATION | sTANDARD No.  B-15 2010) SHT. 3 OF 3 RECOMMENDED ___souaruee on e /271200

09/20/2010




SCALE : NTS

N\ N\
NN Va4
\\\\ 88"6%" ////
O < <UIMIT OF PAYVENT
TYPE1-27 GUARDRAILOR _, _ 63" _ . _ 63" _ . _ 63" _._ 63" _._ 63" _._ 63" _, 12'-6" .0 o 63" 63" . 63" . 63" _ . 63" _ _ 63" _ _ TYPE1-27 GUARDRAILOR
APPROPRIATE END | S | | | APPROPRIATE END
TREATMENT = TREATMENT
A R A/ B 5 B B B & & & & ‘
BEAM 1 (NESTED W-BEAM) ‘ |
26-0%" | DIRECTION OF TRAVEL
| BEAM 2 (NESTED W-BEAM) ————
' 13'-6%" '
BEAM 3 (NESTED W-BEAM)
I 13"6%“ 1
BEAM 4 (NESTED W-BEAM)
13"6%"
| BEAM 5 (NESTED W-BEAM)
| 26"0%"
PLAN

| FIVE SECTIONS OF W-BEAM, ONE NESTED INSIDE THE OTHER |

4 )TYP
O %‘ () Q 228K —

T — — o — — — o 1 ~

r : :_ / -: : T \

| | ROUND LINE

| || ZSEENOTE4 | | GROU

| | | | | |

' !I I !

1 2 3 4 5 6 7 8 9 10 11 12 13 14
| 2'-0" MIN.
l TO CULVERT (TYP))
ELEVATION
NOTES:
1).  PLACE GUARDRAIL DELINEATORS AT THE INTERVALS SPECIFIED IN THE DELAWARE MANUAL
ON UNIFORM TRAFFIC CONTROL DEVICES.
2). POSTS 1 THRU 4 AND 11 THRU 14 ARE TO BE W6X9 STEEL POSTS. POSTS 5 THRU 10 ARE TO BE
6"x8"x6'-0" BREAKAWAY WOOD POSTS WITH 2 WOOD BLOCKS AT EACH OF THESE 6 POSTS.
3).  THE SPLICES AT POSTS 5, 7, 8, & 10 ARE TO USE %" GUARDRAIL BOLT (L=26").
4). TOP OF HEADWALL SHALL NOT EXCEED 2" ABOVE FINISHED GRADE.
Q 5). TOP OF HEADWALL OR TOP OF BANK SHALL NOT BE CLOSER THAN 5'-0" TO FACE OF GUARDRAIL.
- SIGNATURE ON FILE 02/14/2014
,\\ DELAWARE GUARDRAIL OVER CULVERTS, TYPE 1-27 APPROVED ~ _SIGNATUR o)y
sy DEPARTMENT OF TRANSPORTATION STANDARDNO.  B-16(2013) SHT. 1 OF 3 RECOMMENDED _SIGNATURE ON FiLE 01/14/2014
DESIGN ENGINEER DATE

1/9/2014



SCALE : NTS

/\ VAN
AN /s /7
NN s 7/
NONC 1010%" LIMITOFPAYMENT 7.7
NN s 7/
O o =
TVPELZ7GUARDRALOR | | 6.3 _, | 3 _ . 63" _ | &3 | €3 _ . 63 _ e 2 6 e 6y 6 @3 63 | g3 __|TYELY GUARDRALOR
APPROPRIATE END | | | S | | | | APPROPRIATE END
TREATMENT = TREATMENT
A f f f 5 f f f 5 :
BEAM 1 (NESTED W-BEAM) ‘ |
260" | DIRECTION OF TRAVEL
| BEAM 2 (NESTED W-BEAM) ECTION OF TRA
' 13'-6%" '
BEAM 3 (NESTED W-BEAM)
| 13"6%“ 1
BEAM 4 (NESTED W-BEAM)
13"6%"
BEAM 5 (NESTED W-BEAM)
13-6% BEAM 6 (NESTED W-BEAM)
26-0%"
PLAN

| SIX SECTIONS OF W-BEAM, ONE NESTED INSIDE THE OTHER |

Q %‘ " ?TYP 27%"-28%"

T —— — A — — — — — — T g
r | i / | | > \
| | ROUND LINE
| X SEE NOTE 4 L | GROU
! N || !
! ) | !
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
2'-0" MIN.
l TO CULVERT (TYP))
ELEVATION
NOTES:
1).  PLACE GUARDRAIL DELINEATORS AT THE INTERVALS SPECIFIED IN THE DELAWARE MANUAL
ON UNIFORM TRAFFIC CONTROL DEVICES.
2). POSTS 1 THRU 4 AND 11 THRU 15 ARE TO BE W6X9 STEEL POSTS. POSTS 5 THRU 10 ARE TO BE
6"x8"x6'-0" BREAKAWAY WOOD POSTS WITH 2 WOOD BLOCKS AT EACH OF THESE 6 POSTS.
3).  THE SPLICES AT POSTS 5, 7, & 9 ARE TO USE %" GUARDRAIL BOLT (L=26").
4). TOP OF HEADWALL SHALL NOT EXCEED 2" ABOVE FINISHED GRADE.
Q 5). TOP OF HEADWALL OR TOP OF BANK SHALL NOT BE CLOSER THAN 5'-0" TO FACE OF GUARDRAIL.
- SIGNATURE ON FILE 02/14/2014
,\\ DELAWARE GUARDRAIL OVER CULVERTS, TYPE 2-27 APPROVED ~ _SIGNATUR o)y
sy DEPARTMENT OF TRANSPORTATION STANDARDNO.  B-16(2013) SHT. 2 OF 3 RECOMMENDED _SIGNATURE ON FiLE 01/14/2014
DESIGN ENGINEER DATE

1/9/2014



SCALE : NTS

N >
NN 7/
S 101'-0%" LIMIT OF PAYMENT /
NN 7/
O Crrrmmmommeenee =
TYPE 1-27 GUARDRAILOR _ | 6'-3" | 63" | 63" | 6'-3" | 63" | 6'-3" | 25'-0" o | 63" | 6'-3" | 6'-3" | 6'-3" | 6'-3" | 6'-3" | < TYPE 1-27 GUARDRAIL OR
APPROPRIATE END | | | S | APPROPRIATE END
TREATMENT = TREATMENT
A f f f 3 f f f 5 ‘
BEAM 1 (NESTED W-BEAM) ‘ |
260" | DIRECTION OF TRAVEL
| BEAM 2 (NESTED W-BEAM) ECTION OF TRA
' 13'-6%" '
BEAM 3 (NESTED W-BEAM)
| 13"6%“ 1
BEAM 4 (NESTED W-BEAM)
13"6%"
BEAM 5 (NESTED W-BEAM)
13-6% BEAM 6 (NESTED W-BEAM)
26-0%"
PLAN

| SIX SECTIONS OF W-BEAM, ONE NESTED INSIDE THE OTHER |

Q %‘ " ?TYP 27%"-28%" —

M T Iy
o / I | \
| | ROUND LINE
| X SEE NOTE 4 L | GROU
! N || !
' h 1 !
1 2 3 4 5 6 7 8 9 10 11 12 13 14
2'-0" MIN.
l TO CULVERT (TYP.)
ELEVATION
NOTES:
1).  PLACE GUARDRAIL DELINEATORS AT THE INTERVALS SPECIFIED IN THE DELAWARE MANUAL
ON UNIFORM TRAFFIC CONTROL DEVICES.
2). POSTS 1 THRU 4 AND 11 THRU 14 ARE TO BE W6X9 STEEL POSTS. POSTS 5 THRU 10 ARE TO BE
6"x8"x6'-0" BREAKAWAY WOOD POSTS WITH 2 WOOD BLOCKS AT EACH OF THESE 6 POSTS.
3).  THE SPLICES AT POSTS 5, 7, 8, & 10 ARE TO USE %" GUARDRAIL BOLT (L=26").
4). TOP OF HEADWALL SHALL NOT EXCEED 2" ABOVE FINISHED GRADE.
Q 5). TOP OF HEADWALL OR TOP OF BANK SHALL NOT BE CLOSER THAN 5'-0" TO FACE OF GUARDRAIL.
- SIGNATURE ON FILE 02/14/2014
/\\ DELAWARE GUARDRAIL OVER CULVERT, TYPE 3-27 APPROVED ~ _SIGNATUR oy
sy DEPARTMENT OF TRANSPORTATION STANDARDNO.  B-16(2013) SHT. 3 OF 3 RECOMMENDED _SIGNATURE ON FILE 01/14/2014
DESIGN ENGINEER DATE

1/9/2014



[ ~~ Z4p SCALE ¢ N.T
/ ~ . o | oo
2 \Q?\%/ ’ N.T.S
ROUNDED “W* BEAM END SECTIO =6 s,
// é //\\ 2 \\’\
O i VO Y
END POST - e,%g’,,
J \ " "
. b @4@ r A (20) x 1 (25) SLOT
- /0,./\@ —
s AN
ONE 12'-6" (3750) BEAM RAIL SECTION BN
SHOP-FORMED 10 A 16* (4800) RADIUS 3 B
—————————————————————————————————————————————————————————— % =
§ g | 114" (38)
x|E = ; -
————————————————————— e Tk R = e
o e g 3 (75) | ®)
Io- © o ol | |
PLAN
LIMIT OF PAYMENT
@ 6'-3" (1905) |
12" (300) ‘
_ T ANCHOR PLATE _ PLATE WASHER
B = = = N
| atatih | I
L | i 1 b )\ N -
SWAGED CABLE ASSEMBLAGE P ™~ 47 (0D
— 01 0R FLATTER 457,
ESIRAB
27%" (705) - N
SOIL PLATE | 4?\ PLATE
i e | | CESESE || i
(L=8" (200)) ,STEEL 5
| | || WASHER, MO NUT. ey Tuge —] = | | PLATE WASHER
— M e —HM— —HM— TING POSITI
POST 5 POST 4 5 POST 2 POST 1
NOTES:
POST 3 1. ADDITIONAL HOLES IN W-BEAM FOR ANCHOR PLATE SHALL BE DRLLED PRIOR TO
GALVANIZNG. (SEE DETAL B-13, SHEET 8 OF 10 FOR HOLE SPACING INFORMATION).
2. CONTRACIOR HAS THE OPTION OF USNG A 6-0 (8301 STEEL TUBE WIHOUT A SoL
L -0" (1525) L TU ITH IL PLATE.
VATI 3). PLATE WASHERS SHALL BE INSTALLED AT POSTS 3 & 4 ONLY.
4). THIS END TREATMENT SHALL ONLY BE USED ON TRAVEL WAYS WITH A POSTED SPEED
@ LIMIT OF 40 MPH (64 KM/H) OR LESS.
/\\ DELAWARE GUARDRAIL END TREATMENT,TYPE 4-27 APPROVED — EEgEJEAE'IF'{URE ON FILE DEE/za/zmo
/= DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  B-17 (2010) SHT. 1 OF 1 RECOMMENDED ___souaruee on e /271200

09/03/2010



MAN HIGHWAY MIN. REQUIRED AREA FREE SCALE = N.T.S.
RADIUS OF FIXED OBJECTS
O TYPE 1-27 GUARDRAL PLACEMENT L x W
OR APPROPRIATE END TREATMENT 86" (26001 25 %
6-3" (1905) OR GUARDRAL TO BARRIER CONNECTION (7600 x 4500)
_nn 30’ X 15'
e ——— — = 17 0 (5200) (9144 X 4500)
. 40'x 20
256" (78001 (1200 x 6000)
. 50'x 20°
35-0" (10700 (15200 x 6000)
AREA BEHIND GUARDRAL TO BE
" MANTANED FREE OF FIXED OBJECTS NOTES:
OR OTHER HAZARDS. . NO WASHERS ARE USED ON THE RAL SIDE OF THE LONG WOOD BREAKAWAY POSTS.
2). THE CURVED GUARDRAL SECTION SHALL BE SHOP BENT.
3). PLACE GUARDRAL DELINEATORS AT THE INTERVALS SPECFIED IN THE DELAWARE
MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES.
4). IF CURB IS USED IN CONJUNCTION WITH CURVED GUARDRAL SECTION, THE CURB CANNOT
BE HIGHER THAN 2" (50).
5). ON THE 8'6'(2600) RADIUS SYSTEM ONLY, THE RAL IS NOT TO BE BOLTED TO THE
CENTER POST.
. 6'-3" (1905) 56" (1676) .
8" (200) x 8” (200) POS
& OFFSET BLOCK
i (19) CABL T
|
O 23 / LN
E g SEE ANCHOR PLATE DETAL,
s & SHEET B-13,8 OF 13
S o 2'-6" (762) x 2'-6" (762) x 2'-6" (762
3 00 CONCRETE ANCHOR
1" (300)
= . \
5o | —_—
e e L
TES o 12" (3001
S8
Sy% -3
%5%% SLOPE = 15:1 R \ S~ (381)
~ES ZOR FLATTER 4 (1200) ROUNDING | | | | \\\\\\ B p
LE5 || | | ~ s
a (381)
- || % N 1 ] =
" bl .,_IJVJ_ )
i (32) x 73" (2210)
I WTH & CABLE CLPS GL.VANZED ROD W/
I WELDED EYE
AN 6" (150) HOOK OR 5* (125)
- TYPE 27 LONG WOOD
PLAN TION A-A BREAKAWAY POST DIA. WASHER & NUT.
@ IR PECI HORA
SIGNATURE ON FILE 2/28/2010
/\\ DELAWARE CURVED GUARDRAIL SECTION APPROVED ___ souarure on ru /287201
/oy DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  B-18 (2010) SHT. 1 OF 1 RECOMMENDED ___souaruee on e /271200

09/03/2010




SCALE : NTS

O Ly
MIN TYPE 27 SHORT WOOD 6

BREAKAWAY POST

SWAGED CABLE ASSEMBLAGE 1 1
=, I%
_(Iﬁ_ _(Ib_ -~ /(\300 | © o o ol F o] |

_<_2||

~
-4—3%"

—+————— DIRECTION OF TRAVEL

END SECTION PLAN
PLAN
LIMIT OF PAYMENT .
6!_3" 6!_3" I
2%2“ X 1%" °
SLOT (TYP.) 10" ‘
ANCHOR PLATE

. 5 o6 = 3
) S g RETAINING TIE STRAP
(SEE NOTE 3) T z
%o = _
T T \
| | =
- ~ SWAGED CABLE ASSEMBLAGE | I 273" - 28%"— GROUND LINE | I
/ - SOIL PLATE | ] [ ]
END SECTION ELEVATION TIMBER BEARING PLATE g
(SEE NOTE 4 P %" HEX BOLT (L=8"), || | |
STEEL WASHER, AND NUT || ||
3 \ || | |
< SHORT WOOD
BREAKAWAY POST | 4] W
\ STEEL TUBE
NOTES:
1). ADDITIONAL HOLES FOR ANCHOR PLATE SHALL BE DRILLED PRIOR TO GALVANIZING.
(SEE STANDARD HARDWARE SHEET FOR HOLE SPACING INFORMATION).
2). CONTRACTOR HAS THE OPTION OF USING A 6-0" STEEL TUBE WITHOUT A SOIL PLATE
OR A 5'-0" STEEL TUBE WITH A SOIL PLATE.
3). PLACE A 4" WIDE PLASTIC RETAINING TIE STRAP AROUND THE SHORT TIMBER
BREAKAWAY POST AND TIMBER BEARING PLATE TO ENSURE THE PROPER ORIENTATION ELEVATION
OF THE TIMBER BEARING PLATE.
4). REFER TO DETAIL B-13, SHEET 8 OF 10 FOR PROPER TIMBER BEARING PLATE ORIENTATION.
END ANCHORAGE, TYPE 2 SIGNATURE ON FILE 01/07/2013
,\\ DELAWARE ND ANCHORAGE, 7 APPROVED ~_sioNATuR: o]
sy DEPARTMENT OF TRANSPORTATION STANDARDNO.  B-19(2012) SHT. 1 OF 1 RECOMMENDED _SIGNATURE ON FiLE 12/20/2012
DESIGN ENGINEER DATE

12/4/2012



SCALE : N.T.S.

TYPE 1-27 GUARDRAIL PLACEMENT . LIMIT OF PAYMENT |
@ ‘ SEE NOTE *1
EXCAVATE/BACKFILL
AS NECESSARY— D_"_‘I__ .

TYPICAL

—_— —
— — —

-
0 Gi{ T %hA—Im ﬁ—ﬁi‘\ﬁ S W B i—hf—-‘—ai:i:\::tj | e
0

— 00

OOI
|I| 0 ___J C"J t7' (2130) OFFSET DITCH LINE
| B SE
4 S MT'NQ' 755£'g(|u2u3m'8 50" (15 m) MIN o= ‘
—— ! m sy
CUARDRAL FLARE RATE &5 OF HAZARD L
[EEEEEN!
— LM OF PAYMENT
EOGE OF SHOWDER —” PLAN DIRECTION OF TRAVEL ‘ SEE NOTE *f
HEIGHT TAPERS TO STEEL PLATES —\
HEIGHT OF GUARDRAL (SEE NOTE 3) | END_ANCHORAGE CUT SLOPE
~"(SEE NOTE 6)
: HER —
-_-—--—- e = =. - - — I v 3 — —_— e = —_— e
- = - |l
1 | D | = [ e
1 L O O T o ooy
O I O SO T O T T B
L L L L | H
CROUND LN L I N s Uou I END ANCHORAGE (SEE NOTE ) U U U
SEE NOTE *3. POST END ANCHORAGE 6'-3" (1905)
LENGTH VARES ELEVATION (SINGLE RAL)
NOTES:

1). BURIED END SECTION PAYMENT INCLUDES THE CONCRETE OR POST
ANCHORAGE, EXCAVATION, BACKFILL, AND ALL APPLICABLE ITEMS
INCLUDING LABOR NECESSARY TO COMPLETE END ANCHORAGE.

FLARE RATES sounir . 2). THE CONTRACTOR HAS THE OPTION OF USING EITHER A CONCRETE
BLOCK MCHOR OR A POST ANCHOR T0 TERMNATE THE BURED END
) ION.
DESIGN SPEED [ FLARE RATE g’é' SHOULDER 3 wEH(E;NTP(L);}Cl{«;E GUARDRAL ON A 10:1 OR FLATTER SLOPE, THE
HEIGHT OF THE GUARDRALL SHALL BE HELD CONSTANT RELATIVE TO
70 MPH (110 km/h) 151 aarrerl | — y THE' GROUND DRECTLY UNOER THE FACE OF THE GURRDRAL,
; 41" (1040) : 4. AL HALL BE 6'(1800) FOR SINGLE RAL INSTALLATION.
60 MPH (100 km/h) il SHOULDER MINMUM POST SHOULDER . R SEEPR  5). WHEN USING THE BURED END SECTION, THE DESIGN MUST PROVIDE
(TYP.) % : :
50 MPH (80 km/h) 11 SECTION B-B == TION D-D 100 %: 4 6). MANTAN THE FLARE OF THE GUARDRAL UNTIL THE 12 (300) COVER
R :mlﬁl_/ IR HAS BEEN ATTANED. IF THE 12° (300) COVER CANNOT BE ATTANED
45 MPH (70 km/h) 10:1 TION C-¢TTER ANCHORAGE BEFORE THE RAL IS 7°(2100) BEHND THE BOTTOM OF THE DITCH,
v NP 60 . | THEN SLOPE THE GUARORAL FROM THE POINT WHERE IT CROSSES
m : ] - THE DITCH TO WHERE IT IS 7' (2100) BEHIND THE DITCH, SO THAT IT
30 MPH (50 km/h) 71 - s+ 1'(300) BURIAL IS NOT REQURED HAS 12" (300) OF COVER.
® SECTION A-A WHEN ANCHORNG N ROCK.
BURIED END SECTION SIGNATURE_ON FILE 8
/\\ DELAWARE APPROVED ___sonaty L 127281200
/oy DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  B-20 (2010) SHT. 1 OF 3 RECOMMENDED ___souaruee on e /271200

09/03/2010



PAY AS TYPE 1-27 GUARDRAL PLACEMENT . LIMT OF PAYMENT | SCALE : N.T.S.
SEE NOTE *3 FOR SECOND RAL SEE NOTE °f
EXCAVATE/BACKFILL D—-l
@ SEE NOTE 3, AS NECESSARY— 1
TYPICAL LENGTH VARIES C—m ———— 7 ¢ [~ ]’/‘/—CONCRETE ANCHORAGE
O Q A 5 ) =)
T — —dr==F
1%\% it
q = 7 (2130
| T OFFSET
I \oo oo 00 ——
CURRORAL FLARE RATE S N omon e
1010R | TRANSITION_T0 3 N T ) =
FLATTER , 4:10R FLATTER ‘5:: OF HAZARD 50° (5 m) MIN 1
b Ll
HINGE POINT DIRECTION OF TRAVEL IMIT_OF _PAYMENT
EDGE OF SHOULOER — _ PLAN - SEE NOTE *1
B ]
A D
HEIGHT 1S_PARALLEL TO ROADWAY GRADE STEEL PLATES —n
HEIGHT OF GUARDRAIL ( TE 3) UL n ACHEVES T1300) BIRIL. F_ CUT SLOPE
(21301 orrscr THEN. TAPER. DOWN LAST 50° Pt
(5m) T0' ACHEVE 1" (300) BURIAL M_ a A
= T -
T T —m mTm
[ [ [ [ [ [ ] I i | I [ [ [ [ CONCRETE. ANCHOR
IREPAL U U U U I [
0 CROUND LINE : : I I i | : i : : : : | END ANCHORAGE (SEE NOTE 1
1
FLARE RATES - u U = i o o - STEEL PLATE
SEE NOTE *3, POST 3 POST 2 PQOST HORA 6'-3* (1905)
DESIGN SPEED | FLARE RATE LENGTH VARIES ELEVATION
70 MPH (110 km/h) 15:1
50 WPH (100 km/h ol NOTES: 1), BURIED END SECTION PAYMENT INCLUDES THE CONCRETE OR POST ANCHORAGE,
m : EXCAVATION, BACKFILL, AND ALL APPLICABLE ITEMS, INCLUDING LABOR NECESSARY
55 MPH (90 km/h) 12:1 TO COMPLETE END ANCHORAGE.
2). THE CONTRACTOR HAS THE OPTION OF USING EITHER A CONCRETE BLOCK ANCHOR
50 MPH (80 km/h) 11 SHOULDER OR A POST ANCHOR TO TERMINATE THE BURIED END SECTION,
3). THE TOP OF THE W-BEAM SHALL BE HELD CONSTANT RELATIVE TO THE ROADWAY
45 MPH (70 km/h) 10:1 PROFILE GRADE UNTIL IT CROSSES THE DITCH FLOW LINE. A SECOND W-BEAM RAL IS
- . SHOULDER REQUIRED WHEN THE DISTANCE BETWEEN THE GROUND AND THE BOTTOM OF THE
40 MPH (60 km/h) 91 0% TOP RAL EXCEEDS 18” (450), THE MAXIMUM HEIGHT OF THE DOUBLE RAL SYSTEM IS
30 WPH (50 km/ho - 477, o O 45" (1150). IF NECESSARY, TAPER BOTH RALS DOWN TO MANTAN MAXIMUM HEIGHT,
§ Rl [t SECOND RAL SHALL BE PAD FOR AS ADDITIONAL LINEAR FEET (LINEAR METERS) OF
SHOULDER 4 (1200) TYPE 1-27 OR 1-31 GUARDRAL.
u MINMUM POST | SHOULDER oPE 4), WHEN USING A SECOND RAL, 8’ (2400) LONG POSTS ARE REQURED. BEHIND THE
EMBEOMENT 1 | w DITCHLINE, POSTS MUST PROVIDE 4’ (1200) MINIMUM EMBEDMENT (20" (510) WHEN
(TYP.) A 1 ROCK IS ENCOUNTERED). POSTS FOR THE POST ANCHOR SHALL BE 6 (1800) LONG.
SECTION B-B 5). WHEN USING THE BURIED END SECTION, THE DESIGN MUST PROVIDE A MINIMUM
(WITH RUBRAL) (@ TI -D 1o OF 75'(23 m) FROM WHERE THE GUARDRAL CROSSES THE DITCH LINE TO THE
4 B COVER BEGINNING OF THE HAZARD.
7 4’ ANCHORAGE 6). MANTAN THE FLARE OF THE GUARDRAL UNTIL THE 12 (300) COVER HAS BEEN
)3 ATTANED. IF THE 12° (300) COVER CANNOT BE ATTANED BEFORE THE RAL IS 7"
TI - I (2100) BEHIND THE BOTTOM OF THE DITCH, THEN SLOPE THE GUARDRAL FROM THE
= #+ 1'(300) BURIAL IS NOT REQUIRED POINT WHERE IT CROSSES THE DITCH TO WHERE IT IS 7' (2100) BEHIND THE DITCH,
@ SECTION A-A (WITH RUBRAL) WHEN ANCHORING IN' ROCK. SO THAT IT HAS 12" (300) OF COVER.
- SIGNATURE ON FILE 2/28/2010
/ DELAWARE BURIED END SECTION - DOUBLE RAIL SYSTEM APPROVED ___ scnaty L _12/28/201
o= DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  B-20 (2010 SHT. 2 OF 3 RECOMMENDED ___ sionaTure o Fue 12/27/2010
DESIGN ENGINEER DATE

09/03/2010



3'(915)
95 SCALE & N.TS.
#" (352)
2 2% 2y 2n_y 2 2 R THREADED INSERT FOR s
1 x 1% (25 x 45) SLOTS o WS
B3| (63) (637 | (63) 4 %' (22)HCH STRENGTH N | + — — — — — — — — =
O s T 5 e A0 T, S + |
ULTIMATE ADHESIVE BOND | | 8
LB A " MINMUM EMBEDMENT + o1 3 . 1B é_ 2
: i e
—F 22.5) £ g B 8 = S :
Ol O A E B | [ § F | s T S
= ﬁ 2 = B E || = = é.
.:_’ s, = = = L 318 < =
- = | 5 & E M E RUBRAL 3
3 C ¥ e - L - aq 13 HoOPS | &
OO O — 7 1* (25) DIA HOLE 30" (750) X 18" (450)
| |= SQUARE WASHER p
Q 14" (6) THICK - PLAN *4 (%13) BAR —
= GALVANIZED , 18" (450) LONG M
- 4 (TYP.), 3 REQD.
@_\ Tio®)
O i  — TYPICAL ELEVATION WITH RUBRAIL
= S _° \ - B —
< ) o o —L
/ S ° N o | g
8" (200) 6" (150) ©c o __~ | Ny |
| | RN 3.3 Y=
% (20) A (T P)J e POST | I Qﬂji
" (20) DIA (TY 3 u
O ' STEEL PLATE - '4" (13) THICK R . X o
‘ot GALVANIZED | A | UBOLT L
: ALL HOLES TO BE DRILLED PRIOR TO GALVANIZING. %
ELEVATION N\-"—RUB RAL
< 8 16" _ !
Lo e CONCRETE BLOCK ANCHOR 2 §= i LN E
o ST < —
- " (13) " o~ ITH - ¥ N
| \ |steEL pLate o5 2 (16) DIA. HEX BOLTS !
| | 2" (50) LONG WITH ——
+ % HEX NUTS. 14" (350) RUB RAL L
ﬁ® | _/ | . |3 8" 6" e (13)—/
, GUARDRAL—"p| AN T (2000 | (150) STEEL PLATE MMl
E: > EXTRA %" ELEVATION
' (20) DIA. HOLE IN 1 — — Y u3) Wi
POST FLANGE EACH / s Y STEEL PLATE RUBRAIL
1 w—" SIDE. * (25) DIA HOLES IN RAL_AND NS | BOLT PLATE 10
STEEL PLATE THROUGH POST FLANGE FOR % STEEL PLATE POST WITH 3 - %"
3RD BOLT. ATTACHED TO STEEL ; (16) DIA. HEX BOLTS
PLATE WITH 3" (16) DIA HEX | _/ 1" (25) DIA. HOLES IN RAL Ll 27 (500 LONG WITH
BOLTS 2" (50) LONG WITH SQUARE FRONT VIEW RUBRAL AND THROUGH POST FLANGE. HEX NUTS.
WASHER ——= PARTIAL P ATTACHED TO STEEL PLATE WITH FRONT VIEW
A ) PARTIAL PLAN %' (16) DIA, HEX BOLTS 2" (50) ———==
ELEVATION LONG WITH SQUARE WASHER.
0 POST ANCHOR DETAL RUBRAL ANCHOR ATTACHMENT
BURIED END SECTION
,\\ DELAWARE APPROVED _—_ SIGNATURE ON FILE 12/28/2010
ja==y DEPARTMENT OF TRANSPORTATION | sTANDARD NoO. B-20 (2010) SHT. 3 OF 3 RECOMMENDED ___sinature on Fue 12/27/2010
DATE

12/17/2010



SCALE : N.TS.
L4 SPACES @ I-6%" (475) | 4 SPACES @ 314" (953) | TYPE 1-27 GUARDRAL OR
O o ° STEEL SPACER TUBE APPROPRIATE END TREATMENT
6" (150) I D., SCHEDULE 40 B A
CALVANIZED PIPE (L=9" <225»\ | |
| N
B | A . DIRECTION OF TRAVEL
B 2-SECTIONS OF W BEAM, ONE NESTED INSIDE THE OTHER - OVERLAP W BEAMS IN DIRECTION OF TRAVEL
|
PLAN
LIMIT OF PAYMENT FOR GUARDRAL TO BARRIER CONNECTION, APPROACH TYPE 1-27
TYP@ 4'-8 " (1420)
| (0
(303) DRILL %" (20) DIA HOLE IN W BEAM
%100 TO MOUNT STEEL SPACER TUBE &
@ L7750 ATTACH WITH %’ (16) CARRIAGE BOLT (L=2" (50))
\ \\. - \ P= = = = P / = = = P |
e | — b b
o0 ’ |o'* o o ° ° ° o I _—
— 3 o I_'| = 1 1 1 'll'I B I
12" (300 Aol A I’ '}\ x J,fl 7 |
I |
WOOD | I Z
procxaur LC T LI (o)l |~ BENEPLATE | || || ||
Oy " SIENI O OO/
1200 VR | | | | | | | | || | | | | | |
RUB RAL TO BARRIER || | | | | | | | | || | | | | | |
CONNECTION (SEE NOTE 4) ¥ (10) x 3" (75) || | ] | ] [ | | ] | | | ] ||
LAG BOLT
|| | | | | | | | | || | | | | | |
|| |l post  posT  POST POST POST POST POST
- o~ 3 4 5 6 7 8 9
POST  POST
1 2
ELEVATION
NOTES:
0. THE W-BEAM AND RUB RAL ARE NOT BOLTED TO POSTS AT POSTS 2 THROUGH 4. 5). PLACE GUARDRAL DELINEATORS AT THE INTERVALS SPECIFIED IN THE
2). POSTS 1THROUGH 6 REQUIRE AN ADDITIONAL HOLE TO ATTACH LOWER WOOD DELAWARE MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES,
BLOCKS AND/OR RUBRAL AND WOOD BLOCK 6). APPROVED CONCRETE INSERTS MAY BE USED IN NEW CONSTRUCTION
3). USE APPROPRIATE EPOXY BOLT ANCHORS TO REDUCE THE CHANCE OF SPLITTING TO ATTACH TERMINAL CONNECTOR TO PARAPET.
THE CONCRETE. PLACE STEEL WASHERS (FOR 3% (16) BOLT) BETWEEN HEADS 7)., POSTS 1 & 2 ARE W8x13 (W200x19.3), '7 '9 (2.28m) LONG. ALL OTHER POSTS
AND RUB RAL. IN TRANSITION ARE W6x9 (W150x13.5), 6-0" (1.82m) LONG.
@ 4). ALL HOLES SHALL BE DRILLED PRIOR TO GALVANIZING. 8). SEE DETAL B-5, SHEETS 2 AND 3 OF 6 FOR HARDWARE DETALS.
/\\ DELAWARE GUARDRAIL TO BARRIER CONNECTION, APPROACH TYPE 1-27 | APPROVED ___ SonATwRe on FuE 12/28/2010
CHIEF ENGINEER DATE
/= DEPARTMENT OF TRANSPORTATION | sTANDARD No.  B-21 ©010) SHT. 1 OF 3 RECOMMENDED ___souaruee on e /271200

09/20/2010



SCALE : N.T.S.
e Tve,
@ 0 | 4 SPACES @ 1-6%" (476) mm EACH | 4 SPACES @ 3'-1%" (953) , 6-3" (1905) , TYPE 1-27 GUARDRAL OR
i APPROPRIATE END TREATMENT
| BENT RAL e
TYP
[T | BLOCK 2 BLOCK 3 BLOCK 4
— I '
Iy L il il
|| 1l [ 1 4J=:—
i SR | ] Z — - | | —
BLOCK 1 DRECTION OF TRAVEL
2 SECTIONS OF W-BEAM, ONE NESTED INSIDE THE OTHER OVERLAP BEAMS IN DRECTION OF TRAVEL
PLAN
LIMTS OF PAYMENT FOR GUARDRAL TO BARRER CONNECTION APPROACH TYPE 2-27 ,
@rm
41 0R f, @ @
~ 'R Fiur - g
TeR - <60 1 I——-A I——-B
Tw
\ T - r—1 r—1 | r—1 1 | 1 -
@ — g :c:; 0 o i o ° °
S T
~ &
N - ] | 1 ] | J | ] | J | ] | 1\ ] | J | v
— [ [ [ [ [ |
B NN i/ 1 | | |
______ e [ [ [ [ [ BENT RAL | ! [ [ [
(| || (| [ 0 (| [ [ [ [
(| || (| [ (| [ [ [ [
. | ] ] 0 ] 0 0 0 0
6 (| || (| [ (| [ [ [ [
(| || (| [ (| [ [ [ [
(| || (| [ (| [ [ [ [
(| || (| [ (| [ [ [ [
[ [ ) L ) e L e e
L) L) POST  POST POST POST POST POST
POST  POST 3 4 5 6 7 8
1 2 I—B
L..A ELEVATION
NOTES :
1. CURB SHALL NOT BE USED AT THE FACE OF RAL WITHN THE LIMITS OF THIS INSTALLATION, 7). ALL HOLES SHALL BE DRILLED PRIOR TO GALVANIZING.
2). POSTS 1,2, 3,4, AND 6 REQURE AN ADDITIONAL HOLE TO ATTACH WOOD BLOCKS AND/OR BENT RAL. 8). PLACE GUARDRAL DELINEATORS AT THE INTERVALS SPECIFIED IN THE DELAWARE MANUAL ON
3. DO NOT ATTACH RALS TO POSTS 1,2, 3,5, OR 7. UNIFORM TRAFFIC CONTROL DEVICES.
4). POSTS 1AND 2 ARE W8x13 (W200x19.3), 7-6" (2.28m) LONG. ALL OTHER POSTS IN TRANSITION ARE 9). FOR INSTALLATIONS WHERE CURB EXISTS, IF THE EXISTING CURB IS 8 (200) OR HIGHER AND CANNOT
W6x9 (w150x13.5), 6-0" (1.82m) LONG. BE REMOVED, THE BOTTOM RAL CAN BE ELIMINATED.
5). BENT RAL MAY BE SHOP BENT TO FACILITATE INSTALLATION OR MAY BE FIELD BENT USING HEAT. 10). SEE DETAL B-5, SHEET 5 OF 6 FOR HARDWARE DETALS.
6). APPROVED CONCRETE INSERTS MAY BE USED IN NEW CONSTRUCTION TO ATTACH TERMINAL CONNECTORS 1), BENT RAL SHALL BE BOLTED TO THE BACK OF POST 6 WITH A 3 (16) GUARDRAL BOLT, 4" (200) LONG,
@ T0 PARAPET. WASHER, AND NUT.
/\\ DELAWARE GUARDRAIL TO BARRIER CONNECTION, APPROACH TYPE 2-27 APPROVED SIGNATURE ON FILE 12/28/2010
CHIEF ENGINEER DATE
/= DEPARTMENT OF TRANSPORTATION | sTANDARD No.  B-21 ©010) SHT. 2 OF 3 RECOMMENDED ___souaruee on e /271200

09/20/2010




SCALE : N.T.S.
()
. I
|l o %
[
— -
DIRECTION OF TRAVEL
PLAN
TYPE 1-27 GUARDRAL APPLICATION LIMIT OF PAYMENT FOR GUARDRAL TO BARRIER CONNECTION, EXIT TYPE 27
1% (28
YR,
. = [
o, UI | °' I=}
o ? ol | = 2
yo— - m 1 -
' E8
X
—o —o
o o
)
NOTES:
1. CONCRETE INSERTS MAY BE USED IN NEW CONSTRUCTION TO
ELEVATION ATTACH TERMINAL CONNECTO TO PARAPET.
2). GUARDRAL SECTION AND TERMINAL CONNECTORS SHALL BE
OVERLAPPED IN THE DIRECTION OF TRAVEL
3). INSTALLATION SHOWN ABOVE WITH AN 'F-TYPE’ BARRIER FACE.
GUARDRAL SECTION OF BARRIER CONNECTION SHALL BE
ADJUSTED HORIZONTALLY IN ORDER TO MEET FLUSH AGANST
@ VARIOUS TYPES OF WALLS AND BARRIERS.
/\\ DELAWARE GUARDRAIL TO BARRIER CONNECTION,EXIT TYPE 27 APPROVED SIGNATURE ON FILE 12/28/2010
CHIEF ENGINEER DATE
/= DEPARTMENT OF TRANSPORTATION | sTANDARD No.  B-21 010 SHT. 3 OF 3 RECOMMENDED ___ sionaTure on FiLe 12/27/200
DESIGN ENGINEER DATE

09/20/2010



SCALE : NTS
: 8" | "
1" BATTER -
‘ <——“‘ ~—3" BATTER
\ 8 ]/z" n 3n
&% | N <—..‘ 1" BATTER 8% -1, BATTER
;Q' - \)}V Z 2 7 ;/u
© % =X N - s 2 2"
< e S\ | K ny
—___\i — __ =\ =
N KY
= L \ _X L n \ In _\ L n \ §/ll Q\'\«
S DEPRESSED 1" LIP WITH %" = DEPRESSED 1" LIPWITH DEPRESSED 1"LUPWITHY . } 0
S % 1"LPWITHY
CURB (SEE ROUNDED EDGE - CURB (SEE ROUNDED EDGE o CURB (SEE ROUNDED EDGE ] ROUNDED EDGE
NOTES 2 & 3) NOTES 2 & 3) NOTES 2 & 3) E DEPRESSED
CURB (SEE
PAVEMENT PAVEMENT PAVEMENT NOTES 2 & 3) PAVEMENT
9|I 9“ 9" 9Il
P.C.C. CURB P.C.C. CURB P.C.C. CURB P.C.C. CURB
TYPE 1-8 TYPE 1-6 TYPE 1-4 TYPE 1-2
CURB OR CURB & GUTTER
TYPE MAY VARY
2I_0II
Q , 100" MIN
NO SIGNS OR OTHER OBSTRUCTIONS
S e
<
— = N A
= \ ¥ B
DEPRESSED 2 | 6
CURB (SEE 1" LIP WITH 3" L - =
NOTES 2 & 3) ROUNDEDEDGE — — ———————————— — — — — — — — — — — PAVEMENT +
PAVEMENT
T TYPICAL TAPER SECTION o
AT NOSE OF MEDIANS A
TYPE 1-8 CURB SHOWN & VN
TYPE2 (SEE NOTE 6)
TYPICAL CURB SECTION
NOTES:
1). WHEN P.C.C. CURB OR INTEGRAL P.C.C. CURB AND GUTTER IS PLACED ADJACENT TO PORTLAND CEMENT CONCRETE PAVEMENT, CONSTRUCT THE JOINT AS PER THE
LONGITUDINAL JOINT SEALANT DETAIL ON DETAIL P-2, SHEET 3. USE APPROVED JOINT FILLER TO SEAL. WORK TO BE PAID UNDER RESPECTIVE CURB AND GUTTER ITEM.
2). THE DEPRESSED CURB DIMENSIONS (INCLUDING 1" LIP) ON THIS SHEET ARE FOR USE AT ENTRANCES ONLY. FOR CURB DEPRESSIONS AT CURB RAMPS, SEE NOTE 3.
3). AT CURB RAMPS, DEPRESS CURB FLUSH WITH THE PAVEMENT (WITH NO LIP). SLOPE THE TOP OF THE CURB 8.3% OR FLATTER IN THE DIRECTION OF PEDESTRIAN TRAVEL.
4). DEPRESS CURB FLUSH WITH PAVEMENT OR ADJACENT AREA AT ALL CORNERS OF TRIANGULAR ISLANDS, TAPERING BACK TO FULL HEIGHT AT A RATE OF 4:1.
5). TAPER END OF CURB RUNS NOT PART OF AN ISLAND OR MEDIAN FLUSH WITH PAVEMENT OR ADJACENT AREA AT A RATE OF 12:1.
6). FOR SUBDIVISION APPLICATIONS, A MINIMUM OF 6" OF GABC IS REQUIRED.
SIGNATURE ON FILE 5/31/2017
,\\ DELAWARE P.CC.CURB APPROVED — SeNTuR o
ja==w DEPARTMENT OF TRANSPORTATION STANDARDNO.  C-1(2017) SHT. 1 OF 3 RECOMMENDED _SIGNATURE ON FiLE 5/18/2017
DESIGN ENGINEER DATE

5/10/2017



-L—‘ ’_—71“ BATTER ) SCALE : NTS
8%" 7 4

3" BATTER 5" 6%" 1" LIP WITH
%" ROUNDED EDGE

O
6%"
%(

z i
© = \% N \\% ; 7/"
* NN £ - 8
S, 't\"’ o i 1_ _Y -~
= _ [ QA[ \/
) T& * I : 8 [ A | X DEPRESSED ' i
n " oY - " = - 10“ =
DEPRESSED K I:OlIJ.II\Fl’I;’:II)TDGE 13/4 - DEPRESSED Lepwm ® CURB >
CURB ' CURB %" ROUNDED EDGE
3" ! 32" ! 20
TYPE 18 TYPE 1-6 TVPE 2

% r 1" BATTER " ) \oTES
N —Aa" n |- 7" n Yn NOIES:
i _q\,\\x% —4 B ’__4_.‘ 4" BATTER 7
| i 1). WHEN P.C.C. CURB OR INTEGRAL P.C.C. CURB AND GUTTER IS PLACED ADJACENT TO
T _Y_IA T~ — PORTLAND CEMENT CONCRETE PAVEMENT, CONSTRUCT THE JOINT AS PER THE
J11a D T T ] . - t I I < LONGITUDINAL JOINT SEALANT DETAIL ON DETAIL P-2, SHEET 3 OF 5. USE APPROVED
S5 | Seeresseo 1" LIPWITH 13 = ST 1" LIP WITH ® JOINT FILLER TO SEAL. WORK TO BE PAID UNDER RESPECTIVE CURB AND GUTTER ITEM.
M %" ROUNDED EDGE CURB 51" ROUNDED EDGE 2). THE DEPRESSED CURB DIMENSIONS (INCLDING 1" LIP) ON THIS SHEET ARE FOR USE AT
ENTRANCES ONLY. FOR CURB DIMENSIONS AT CURB RAMPS, SEE NOTE 3.
| 3" | 32" 3). SEE DETAIL -1, SHEET 3 FOR DEPRESSING AT CURB RAMPS.
. . 4). DEPRESS CURB FLUSH WITH PAVEMENT OR ADJACENT AREA AT LEADING EDGE OF
TRIANGULAR ISLANDS, TAPERING BACK TO FULL HEIGHT AT A SLOPE OF 4:1. SEE DETAIL
O C-1, SHEET 1 OF 2 FOR TYPICAL SECTION OF TAPER AT NOSE OF MEDIAN ISLANDS.
INTEGRAL P.C.C. CURB AND GUTTER 5). 4" OF GABC, TYPE B SHALL BE PLACED UNDER ALL P.C.C. CURB AND P.C.C. CURB AND
TYPE 1-4 TYPE 1-2 GUTTER. SEE DETAIL C-1, SHEET 1 OF 2 FOR TYPICAL SECTION.

6). DEPRESS END OF CURB RUNS NOT PART OF AN ISLAND OR MEDIAN FLUSH WITH
PAVEMENT OR ADJACENT AREA AT A SLOPE OF 12:1.

8“ n
1" BATTER 8% Y ]
|———|_ ‘—" " %" BATTER ~——-‘8% ’-‘ %" BATTER
3 Q,\?/ N >§L »tﬁy ‘ 5 e w * % W Y ’-—i—‘+%" BATTER 3,0
R & S /_[ I —y:_u_- 1 s> JL_L—JL ! 1 4
o | i DEPRESSED b 3, F= L |-
= |pEpRESSED By I 2 N ) 1 Y
CURB 1% p wiTHO 9k o N [oEPREsSED j = _ | [DEPRESSED™ /7" R N
%" ROUNDED EDGE 1" LIP WITH~ B I " ” 1" LIP WITH- &
%" ROUNDED EDGE 1 4 ROUNDED EDGE %" ROUNDED EDGE 1
| 20" 20" 20" | 20" |
INTEGRAL P.C.C. CURB AND GUTTER
TVPE 3-8 TVPE 36 TVPE 3-4 TVPE 32
O /\\ DELAWARE INTEGRAL P.C.C. CURB & GUTTER APPROVED Ci!glll:\GTH?EEf ON FILE DAE{ 31/2017
/= DEPARTMENT OF TRANSPORTATION STANDARDNO.  C-1(2017) SHT. 2 OF 3 RECOMMENDED _SIGNATURE ON FILE 5/18/2017

5/10/2017



THIS DETAIL IS TO BE USED ONLY FOR THE SECTIONS OF CURB & GUTTER THAT ARE DIRECTLY IN FRONT OF THE PEDESTRIAN CONNECTIONS. REFER TO SCALE : NTS
DETAIL C-1, SHEET 2 FOR TYPICAL CURB DIMENSIONS AND FOR DEPRESSING CURB AT ENTRANCES
E ;/n % %“
§ rl 8 ] I } ~
* f
e & &Y 10" =
© I 23"
32" ! 2" !
INTEGRAL P.C.C. CURB AND GUTTER [EGRAL b E
IYPES 1-2 THRU 1-8 IYPE2
NOTES:
~ 1). WHEN P.C.C. CURB OR INTEGRAL P.C.C. CURB AND GUTTER IS PLACED ADJACENT TO
= PORTLAND CEMENT CONCRETE PAVEMENT, CONSTRUCT THE JOINT AS PER THE
= . LONGITUDINAL JOINT SEALANT DETAIL ON DETAIL P-2, SHEET 3. USE APPROVED
ﬁL r " JOINT FILLER TO SEAL. WORK TO BE PAID UNDER RESPECTIVE CURB AND GUTTER ITEM.
_ 2). DEPRESS CURB FLUSH WITH PAVEMENT (WITH NO LIP). SLOPE THE TOP OF THE CURB TO
{ * MATCH THE RUNNING SLOPE OF THE ADJACENT PEDESTRIAN CONNECTION. THE
} MAXIMUM RUNNING SLOPE IS 8.3%. THE MAXIMUM SLOPE OF THE GUTTER PAN AT
ST NS THE PEDESTRIAN CONNECTION IS 5%.
- ‘ 11" = 3). SEE TYPICAL CURB SECTION DETAIL AND NOTE 6 ON DETAIL C-1, SHEET 1 FOR PLACEMENT
I OF GABC UNDER CURB AND GUTTER.
4). TRANSITION FROM STANDARD GUTTER SLOPE TO SLOPE SHOWN ON THIS DETAIL OVER
20" A DISTANCE OF 5'-0".
EGRALP. B AND GUTTE
TYPES 3.2 THRU 3-8
O INTEGRAL P.C.C. CURB & GUTTER
/\\ DELAWARE (FOR USE AT PEDESTRIAN CONNECTIONS ONLY) APPROVED  _SoWTLREONFLE 209
/= DEPARTMENT OF TRANSPORTATION STANDARDNO.  C-1(2018) SHT. 3 OF 3 RECOMMENDED _SIGNATURE ON FiE w0018

1/7/2019



SCALE: NTS
1.6" MIN
DETECTABLE WARNING N 2.4" MAX
O TRUNCATED DOMES H—
Zr!
REGRADE =
)
JOINT = 50% TO 65% —0.2"
GRASS & OF BASE
A = A Y e Y . ey
L 24 J 0.9" MIN ! P\ SLOPE RAMP 12:1 MAX LANDING
= - (7211~ A .
SIDEWALK | e 14" MAX vty SEENOTES1,8&9) _ SLOPE 50:1 MAX
& BASE SEE NOTE 2
. JOINT
EENOTE GRASS DETECTABLE WARNING.
SEENOTE 6 1™ S
TRUNCAT T %
REGRADE NOTES: B & B
A). ENTIRE DEPRESSED AREA OF CURB EXCLUDING THE TAPERED CURBS f o2 f
GRASS SHALL HAVE DETECTABLE WARNING TRUNCATED DOMES. SIDEWALK 7S 82
B). THE DETECTABLE WARNING SYSTEM SHALL EXTEND AT LEAST 2'-0"
IN LENGTH, MEASURED IN THE DIRECTION OF TRAVEL, FROM THE
BACK OF THE CURB ALONG THE PEDESTRIAN CONNECTION SURFACE. . 2.0" Dgfﬂé‘;f%‘g‘m"f
SLOPE 12:1 MAX 50" C). SEE SPECIFICATION FOR ADDITIONAL INFORMATION. ?555’;8“ - 1;’;'/"3 cc|-l|J§/BW
(SEE1,889) / 50:1 MAX
/ LANDING
SLOPE 12:1 MAX LANDING
TRANSITION SLAB | (SEENOTE1&9),  SLOPE 50:1 MAX
EXIST. SEENOTEG ~ | - T -
GROUN CURB (TYPE VARIES, SEE
\ CONSTRUCTION PLAN SHEETS)
LANDING —_— | \
50" SLOPE 12:1 MAX SLOPE 50:1 MAX VEMENT
O EXIST. SEENOTE 6 (SEENOTE1&9) | yor \ e\ B
GROUND - & SIDEWALK _f\
] — __— CURB (TYPE VARIES, SEE SIDEWALK MODIFIED CURB (FLUSH
S )Y CONSTRUCTION PLAN SHEETS) 6" MINIMUM 6" BASE WITH PAVEMEMT)
PAVEMENT. THICKNESS DETECTABLE WARNING
SIDEWALK SEQIIQN—&B TRUNCATED DOMES
SIDEWALK, MODIFIED CURB (FLUSH NOTES:
6" MININUM 6" BASE WITH PAVEMEMT) 1).  FOR ALTERATIONS WHERE THE MAXIMUM ALLOWABLE 12:1 RUNNING SLOPE WILL NOT MEET THE EXISTING SIDEWALK GRADE WITHIN A
THICKNESS LENGTH OF 150", THE SLOPED SEGMENT OF THE PEDESTRIAN CONNECTION MAY BE LIMITED TO 15'-0" AT A CONSTANT SLOPE, AND ALLOWED
SECTION A-A DETECTABLE WARNING TO EXCEED THE 12:1 MAXIMUM SLOPE.
TRUNCATED DOMES 2).  PEDESTRIAN CONNECTION AND SIDEWALK CROSS SLOPE SHALL BE 50:1 (2%) MAXIMUM. FOR REHABILITATION WORK, THE PEDESTRIAN
5" CONNECTION CROSS SLOPE MAY MATCH THE SLOPE OF THE ADJACENT ROADWAY IN ACCORDANCE WITH THE LATEST VERSION OF THE PAS
) MANUAL,
< -'EoA'Nlmé 3).  A6:1GRADE IS REQUIRED FOR A MINIMUM OF 2'-0" IMMEDIATELY ADJACENT TO THE PEDESTRIAN CONNECTION.
- 4).  THE MAXIMUM ALGEBRAIC DIFFERENCE IN GRADE BETWEEN THE PEDESTRIAN CONNECTION OR MODIFIED CURB AT THE FLOW LINE AND THE
JOINT 201D PAVEMENT SHALL BE 13.3%, HOWEVER 11% IS PREFERRED.
\‘_ 5).  LANDING AREA SHALL BE DELINEATED WITH JOINTS.,
" 6). FOR REHABILITATION WORK, PLACE TRANSITION SLAB TO TRANSITION FROM THE NEW PEDESTRIAN CONNECTION TO THE EXISTING SIDEWALK
A . gasee WHEN THE EXISTING SIDEWALK HAS A NON-CONFORMING RUNNING SLOPE, CROSS SLOPE, OR WIDTH. ADJACENT CURB TAPER SHOULD MATCH
SIDEWALK 3|2 SLOPE 12:1 MAX $8382 SEE NOTE 10 THE SLOPE OF THE TRANSITION SLAB.
in (SEE1,8&9) saces 7). REFER TO THE DELAWARE MANUAL FOR UNIFORM TRAFFIC CONTROL DEVICES FOR DETAILS REGARDING THE LOCATION OF PEDESTRIAN PUSH
BUTTONS.
510" DETECTABLE WARNING 8).  CONSTRUCTION JOINTS ARE REQUIRED ON RAMPS AT THE INTERVAL SPECIFIED IN NOTE 6 ON DETAIL M-3, SHEET 1 OF 1. HOWEVER, EXPANSION
SkE NOTEE! REGRADE TRUNCATED DOMES MATERIAL SHALL NOT BE USED IN THE PEDESTRIAN CONNECTION SECTION.
9).  IF THE RUNNING SLOPE IS LESS THAN 20:1 (5%) THEN THE 50:1 (2%) LANDING CAN BE OMITTED. DETECTABLE WARNING SYSTEM MUST STILL BE
TRUNCATED DOMES ON PLACED.
ON CURVE 10). FOR INSTALLATIONS ON A RADIUS AND WHEN DIMENSION D IS LESS THAN 5'-0", THE DETECTABLE WARNING TRUNCATED DOMES SYSTEM SHALL
W BE INSTALLED AT THE INTERSECTION OF THE BACK OF THE CURB AND THE BEGINNING OF THE FULL WIDTH OF THE PEDESTRIAN ACCESS ROUTE.
THE DOMES SHALL BE INSTALLED PERPENDICULAR TO THE PATH OF THE PEDESTRIAN TRAVEL AND BE THE FULL WIDTH OF THE PEDESTRIAN
O ACCESS ROUTE.
SIGNATURE ON FILE 1/04/2019
/\\ DELAWARE PEDESTRIAN CONNECTION, TYPE 1 AND SECTIONS APPROVED _SIGNATU -
/oy DEPARTMENT OF TRANSPORTATION STANDARDNO.  C-2(2018) SHT. 1 OF 3 RECOMMENDED _SIGNATURE ON FLE 12/20/2018
DESIGN ENGINEER DATE

1/7/2019



4/ SCALE : NTS

- SIDEWALK
>
O SIDEWALK WITHOUT GRASS SIDEWALK WITH GRASS alE EXISTING BUILDING
STRIP INSTALLATION STRIP INSTALLATION 2o WARP
DETECTABLE WARNING —|= oy el
5'-0" MIN. ® (TYP) 5'-0" X 5'-0" TURNING
TRUNCATED DOMES ~ ] SPACE CROSS SLOPE
333 AND RUNNING SLOPE
=[un i | 1 \ =
= - ~MAX 50:1 MAX
= I T

-, /s
Z I I |

B SIDEWALK

2le L _
¢ =
(=Y
3 2=
QV*
%\ slsleleleloToloToTo]
N S
&
Ll CUrg | 5-0" | TAPERCURB
10:3

MIN \10:1
DETECTABLE WARNING

PEDESTRIAN CONNECTION,TYPE 4  TRUNCATED DOMES

** - DASHED LINES DO NOT INDICATE JOINTS

DETECTABLE WARNING 50" MIN .
TRUNCATED DOMES pyTrv— 6:1 (MAX.)
DETECTABLE WARNING .
O PEDESTRIAN CONNECTION, TYPE2 ~ TRUNCATEDDOMES %, 50" TURNING SPACES 501 NIAK
LERS MIN /| CROSS SLOPE AND PAVEMENT — '
Ssn ) v RUNNING SLOPE Jfé
N m Vv
G & Ra 50:1 MAX AN
REE A g= MODIFIED CURB
S5E 1E HE L (FLUSH WITH PAVEMENT) \ DETECTABLE WARNING SIDEWAL
c s < TRUNCATED DOMES ™
= 50" MIN
= 6" MIN
SEE NOTE 6 CURB (TYPE VARIES, SEE
NOTES: \ § N —— CONSTRUCTION PLAN SHEETS)
1).  FOR ALTERATIONS WHERE THE MAXIMUM ALLOWABLE 12:1 RUNNING SLOPE WILL NOT MEET THE EXISTING SIDEWALK \ T8 TION C-
GRADE WITHIN A LENGTH OF 15'-0", THE SLOPED SEGMENT OF THE PEDESTRIAN CONNECTION MAY BE LIMITED TO 15'-0" MAY %‘g
AT A CONSTANT SLOPE, AND ALLOWED TO EXCEED THE 12:1 MAXIMUM SLOPE. o5 N DG E
2).  PEDESTRIAN CONNECTION AND SIDEWALK CROSS SLOPE SHALL BE 50:1 (2%) MAXIMUM. FOR REHABILITATION WORK, \}3 e NN
THE PEDESTRIAN CONNECTION CROSS SLOPE MAY MATCH THE SLOPE OF THE ADJACENT ROADWAY IN ACCORDANCE WITH N&Be8| 8| - JOINT 20" MIN 5.0" MIN 6:1 (MAX.)
THE LATEST VERSION OF THE PAS MANUAL. ' an |
3).  A6:1GRADE IS REQUIRED FOR A MINIMUM OF 2'-0" IMMEDIATELY ADJACENT TO THE PEDESTRIAN CONNECTION. A9 MAX | - GRASS STRIP
4).  THE MAXIMUM ALGEBRAIC DIFFERENCE IN GRADE BETWEEN THE PEDESTRIAN CONNECTION OR CURB AND THE PAVEMENT (TYP) — I AV
SHALL BE 13.3%, HOWEVER 11% IS PREFERRED. PAVEMENT !(// B RLYS
5).  LANDING AREA SHALL BE DELINEATED WITH JOINTS. <~
6). FOR REHABILITATION WORK, PLACE TRANSITION SLAB TO TRANSITION FROM THE NEW PEDESTRIAN CONNECTION TO THE NG
EXISTING SIDEWALK WHEN THE EXISTING SIDEWALK HAS A NON-CONFORMING RUNNING SLOPE, CROSS SLOPE, OR WIDTH. SLOPE 12:1 MAX MODIFIED CURB JOINT SIDEWALK
ADJACENT CURB SHOULD MATCH THE SLOPE OF THE TRANSITION SLAB. TAPER CURB 4:1 MAX (FLUSH WITH PAVEMENT) N DETECTABLE WARNING  (TYP) 6" MIN
7). REFER TO DELAWARE MANUAL FOR UNIFORM TRAFFIC CONTROL DEVICES FOR DETAILS REGARDING THE LOCATION OF (SEE NOTES 1 & 8) TRUNCATED DOMES BASE
PEDESTRIAN PUSH BUTTONS. 6" MIN
8).  CONSTRUCTION JOINTS ARE REQUIRED AT THE INTERVALS SPECIFIED IN NOTE 6 ON DETAIL M-3, SHEET 1 OF 1. HOWEVER, CURB (TYPE VARIES, SEE
EXPANSION MATERIAL SHALL NOT BE USED IN THE PEDESTRIAN CONNECTION SECTION. CONSTRUCTION PLAN SHEETS)
9).  ENTIRE DEPRESSED AREA OF CURB SHALL HAVE DETECTABLE WARNING TRUNCATED DOMES.
SECTION D-D
O 1/04/2019
/\\ DELAWARE PEDESTRIAN CONNECTION, TYPES 2, 3, & 4 APPROVED CHI;'S}';‘;SETE l:RE ON FILE DATE/ /
/= DEPARTMENT OF TRANSPORTATION STANDARDNO.  C-2(2018) SHT. 2 OF 3 RECOMMENDED _SIGNATURE ON FiE w0018

1/7/2019



LANDING, SCALE : NTS
CROSS SLOPE AND TURNING SPACE,

RUNNING SLOPE CROSS SLOPE AND RUNNING SLOPE

O 50:1 MAX 50:1 MAX
DETECTABLE WARNING
TRUNCATED DOMES SEENOTE 6 &7

(SEE NOTES 10 & 11) BN

12:1 MAX.

7 \

5'-0" MIN
LANDING

(TYP)

zl_oll
TYP

5'-0" MIN

LANDING,
CROSS SLOPE AND

RUNNING SLOPE
/ 50:1 MAX

PEDESTRIAN CONNECTION TYPE
1,2,3,0R4
(FOR ILLUSTRATIVE PURPOSES)
SEE APPROPRIATE DETAIL

s > DETECTABLE WARNING
TRUNCATED DOMES
% (SEE NOTES 10 & 11)

SEE PLANS FOR CURB TYPE

CURB, TYPE 2 (TYP)

(o
8
)
y

;
O TURNING SPACE,

DETECTABLE WARNING
NOTES: TRUNCATED DOMES CROSS SLOPE AND RUNNING SLOPE

50:1 MAX

1).  FOR ALTERATIONS WHERE THE MAXIMUM ALLOWABLE 12:1 RUNNING SLOPE WILL NOT MEET THE EXISTING SIDEWALK (SEE NOTES 10 & 11)

GRADE WITHIN A LENGTH OF 15'-0", THE SLOPED SEGMENT OF THE PEDESTRIAN CONNECTION MAY BE LIMITED TO 15'-0" AT
A CONSTANT SLOPE, AND ALLOWED TO EXCEED THE 12:1 MAXIMUM SLOPE.

2).  PEDESTRIAN CONNECTION AND SIDEWALK CROSS SLOPE SHALL BE 50:1 (2%) MAXIMUM. FOR REHABILITATION WORK, THE
PEDESTRIAN CONNECTION CROSS SLOPE MAY MATCH THE SLOPE OF THE ADJACENT ROADWAY IN ACCORDANCEWITHTHE ~ __ | Tyees /™
LATEST VERSION OF THE PAS MANUAL. €

3).  THE MAXIMUM ALGEBRAIC DIFFERENCE IN GRADE BETWEEN THE PEDESTRIAN CONNECTION OR MODIFIED CURB AT THE e w PEDESTRIAN CONNECTION TYPE

<
S
R
FLOW LINE AND THE PAVEMENT SHALL BE 13.3%, HOWEVER 11% IS PREFERRED. [LANDING @% 1,2,3,0R4

S
L

S

3

oocss

&

5'-0" MIN
(TYP)

4). LANDING AREA SHALL BE CLEARLY DELINEATED WITH JOINTS. (FOR ILLUSTRATIVE PURPOSES)
5).  REFERTO THE DELAWARE MANUAL FOR UNIFORM TRAFFIC CONTROL DEVICES FOR DETAILS REGARDING THE LOCATION OF : DETECTABLE WARNING
PEDESTRIAN PUSH BUTTONS. | = 5 SRS TRUNCATED DOMES SEE APPROPRIATE DETAIL
6). CONSTRUCTION JOINTS ARE REQUIRED ON PEDESTRIAN CONNECTIONS AT THE INTERVAL SPECIFIED IN NOTE 6 ON DETAIL é 2 SEE NOTES 10 & 11)
M-3, SHEET 1 OF 1. HOWEVER, EXPANSION MATERIAL SHALL NOT BE USED IN THE PEDESTRIAN CONNECTION SECTION.
7). IFTHE RUNNING SLOPE IS LESS THAN 20:1 (5%) THEN THE 50:1 (2%) LANDING CAN BE OMITTED. DETECTABLE WARNING
SYSTEM MUST STILL BE PLACED.
8).  INISLANDS AND MEDIANS, A CONTINUOUS PATH WITH A MAXIMUM RUNNING SLOPE OF 20:1 (5%) MUST BE PROVIDED
BETWEEN PEDESTRIAN CONNECTIONS. AN INTERMEDIATE LANDING CONSISTING OF A 5'-0" BY 5'-0" WITH A MAXIMUM
RUNNING SLOPE AND CROSS SLOPE OF 50:1 (2%) IS REQUIRED ONLY IN LOCATIONS WHERE THE PEDESTRIAN CONNECTIONS 3
INTERSECT BEFORE REACHING FULL HEIGHT. &" MIN
9). ACUT-THROUGH LEVEL WITH THE STREET IS THE PREFERRED TREATMENT FOR ISLANDS. RAMPS OR BLENDED TRANSISTIONS 50" R MIN BASE
CAN BE USED WHERE THE ISLAND IS OF SUFFICIENT SIZE TO ACCOMODATE THEM. POSISTIVE DRAINGE MUST BE PROVIDED 6" MIN
FOR EITHER TREATMENT. EITHER TREATMENT IS ACCEPTABLE. CURB, TYPE 2
10).  WHERE THERE IS NO DEPRESSED CURB AT A CUT-THROUGH OR PEDESTRIAN CONNECTION, THE DETECTABLE WARNING
SHALL BE INSTALLED 3" FROM THE PAVEMENT EDGE. WHERE THERE IS DEPRESSED CURB, THE DETECTABLE WARNING
SYSTEM SHALL BE INSTALLED DIRECTLY BEHIND THE FULL WIDTH OF THE DEPRESSED CURB. PEDEST N P SECTION E-E
11). DETECTABLE WARNINGS SHALL BE INSTALLED WHEN THE LENGTH W IN THE DIRECTION OF PEDESTRIAN TRAVEL IS 6'-0"

O OR GREATER.

5'-0" MIN,
50:1 MAX

P.C.C SIDEWALK

,\\ DELAWARE PEDESTRIAN CONNECTION, TYPE 5 & SECTIONS APPROVED _ SIGNATURE ON FILE DATE1/04/2019
/= DEPARTMENT OF TRANSPORTATION STANDARDNO.  C-2(2018) SHT. 3 OF 3 RECOMMENDED _SIGNATURE ON FiE w0018

1/7/2019



A —<—| /7 SAW CUT SCALE : NTS
g B<—| SAW CUT
2 0 W zl_oll
10-0" MIN. W |
O R/W ——— R/W 10-0"MIN. |
* )
i & E Ll & E 1 en
SIDEWALK 3{S & |  SEENOTE2 * | _SEENOTE2 | SIS & SIDEWALK 2-6" (TYP) | L
NG & 12:1 MAX 12:1MAX |"VS >
1 *% 1 %
2 |_ 2 ** *k
GRASS STRIP * 1 GRASS STRIP Aaw | seenote2 SEENOTE2 | A u
x5 SIDEWALK 2123 | 12:1MAX 121MAX | S| G SIDEWALK
| 1 1 1 ——
*%
__-J _Jl L-__ I I
4:1 TRANSITION DEPRESSED CURB 4:1 TRANSITION 7
NORMAL CURB NORMAL CURB | TAPER CURB TO DEPRESSED CURB TAPER CURB TO |
A <J : MATCH SIDEWALK MATCH SIDEWALK '
. PLACE EXPANSION AT (12:1 MAX) B<J (12:1 MAX)
BACK OF CURB PLACE EXPANSION AT
BACK OF CURB
ENTRANCE WITH SIDEWALK
AND GRASS STRIP
* _JOINT AND NO GRASS STRIP
* _EXPANSION MATERIAL * - JOINT
** _EXPANSION MATERIAL
DEPRESSED CURB | = SIDEWALK 2'-0" MIN.
O 50: 1 MAX. 10:1 Mm
10: 1 MAX. e I~ ¢ 7 SAW cuT
= 6" CONCRETE smz\ﬁ[és 20— /
[ — 6" GABC w
_ 100" MIN I
R/W ——— RIW
SECTION A-A
DEPRESSED CURB
SIDEWALK ﬂ 2'-0" MIN.
50: 1 MAX. 10: 1 MAX.
- PAVED
L g ;f’g‘::ﬁ“ SURFACE 5
(Ve
SECTION B-B W10 FOGEOFPRVEVIENT
- + I- n
R/w I 1
o [ 2-0"MIN C <J
_10:1MAX.
NOTE: ENT E WITHOUT SIDEWAL
6" GABC 1). IF WIDTH OF DRIVEWAY IS 15'-0" OR GREATER, THE FLARE EXTENSIONS CAN BE OMITTED.
2). THE MAXIMUM RUNNING SLOPE TO TRANSITION THE SIDEWALK TO MEET DRIVEWAY
ELEVATION IS 12:1 (8.3%), HOWEVER, 20:1 (5%) IS PREFERRED.
O '
SIGNATURE ON FILE 1/04/2019
/\\ DELAWARE ENTRANCES APPROVED ~ _sioaty
/= DEPARTMENT OF TRANSPORTATION STANDARDNO.  C-3(2018) SHT. 1 OF 1 RECOMMENDED _SIGNATURE ONFiLE 12/20/2018
DESIGN ENGINEER DATE

1/7/2019




SCALE : NTS

ISOMETRIC VIEW ISOMETRIC VIEW
2'0" MIN "
SHOWN WITH INTEGRAL CURB & GUTTER, TYPE 1-8 ~ SEENOTEZ ™ e 6TYP. SHOWN WITH INTEGRAL CURB & GUTTER, TYPE 1-8
6" TYP fi:::::==. ._———?“"'
,——- A APPROPRIATE SRBM OR RIPRAP \
c c 3" TYP {_ APPROPRIATE SRBM A
A
L J - " OR RIPRAP c |—'- c
SECTION L L 4
=& | |—#4ReBAR, 12" LONG (TYP)
s
4'0" RADIUS -
(TYP) 1 ¥ 70" RAD A 20" RAD
CURB TYPE VARIES ot 2 |
a| = o| 9
O = B ™
= &
a R
45° MIN
A 2"0" _ A zl_oll .
T MIN T MIN
L PROPOSED GRADE | A
———=— PROPOSED GRADE —a———
el 10|_0ll bl
PLAN VIEW PLAN VIEW
IN SUMP LOCATION DE OR SLOPE
- zl_oll - WAY
SHOULDER, ROADWAY,
OR NORMAL GUTTER
3" SLOPE +
n / —
6 el ————
— PROPOSED PAVEMENT
! é T5% SLOPE SLOPE
—all———— oA
L 1). DESIGNER SHALL ESTABLISH WIDTH OF OPENING BASED ON DRAINAGE CALCULATIONS.
4 6" 2). THE WIDTH OF THE APRON (SHOWN IN SECTION C-C) SHALL MATCH THE WIDTH OF THE CURB
OPENING (SHOWN IN PLAN VIEW).
O :
SIGNATURE ON FILE 01/07/2013
,\\ DELAWARE CURB OPENING DETAILS APPROVED SIGNATURE Dm/ /
/= DEPARTMENT OF TRANSPORTATION STANDARDNO.  C-4(2012) SHT. 1 OF 1 RECOMMENDED _SIGNATURE ON FILE 12/20/202
DESIGN ENGINEER DATE

12/4/2012



. r* *1 e SCALE : NTS
TOP OF &0
GABC, TYPE B .
- CURB—~ | | 10 - |
GUTTER _/ - e %" EXPANSION
LINE 8" G S ‘ JOINT
2!_0" 1!_9" LG“ 6||J ! 1I_9Il | 2!_0"
SECTION A-A
#4 REBAR @ 8" 0.C. SEE NOTE
X v /
. i
GABC, TYPEB = * #4 REBAR
6" | — 6- —— ———op"
- 7
4|-0||
SECTION B-B
VARIES "
CONCRETE SPILLWAY { 6 i !
C c T f " [T
D™ 20" TP
|_ _, : ANCHOR BAR GABC. TYPEB |
; . 2 WELDED TO ' Lo, I
1 n n _I T ANGLE \
L expANSION 19" TYP—=—=] [=6 - f 5"4 } e
JOINT 4-0" OPENING
/ I | r]} \ GALVANIZED STEEL ANGLE SECTION C-C
I n
|.. I ] 6 DOWEI.S yzll X 3|| X 4ll
N #4 REBAR z=0 6" — 60" SEE NOTE 3 20
|“I i @8"OC ?;o - | “_
B IH ) olE = | SEE DETAIL ABOVE  eXsIOPE 4
LI" -'I_I « mA ’ *; ry ry ry ry ry ry JI *
| ] 6" APPROPRIATE SRBM
- . A%6MAXSIOPE | SLOPE vapes OR RIPRAP
\ 7 X \ GABC, TYPEB— | e B
= - < = !
# / \
/ \
\ \
D - NOTE;
LIMIT OF PAYMENT 1). WHEN A GRASS STRIP IS PRESENT BETWEEN THE BACK OF CURB AND SIDEWALK, THE SIDEWALK PORTION OF THIS STRUCTURE
126" 1 MAY BE PRECAST. HOWEVER, WHEN THE SIDEWALK IS DIRECTLY BEHIND THE CURB, THE ENTIRE UNIT MUST BE CAST-IN-PLACE.
2). SIDEWALK WIDTHS LESS THAN SHOWN ON THIS SHEET REQUIRE DEPARTMENT APPROVAL.
CURB / SIDEWALK OPENING SEE PEDESTRIAN ACCESSIBILITY STANDARDS MANUAL FOR MORE GUIDANCE.
PLAN 3). THE SLAB WIDTH OVER THE CONCRETE SPILLWAY SHALL BE 12" WIDER THAN THE SIDEWALK WIDTH
O ON THE APPROACH TO THE CURB OPENING
SIGNATURE ON FILE 5/31/2017
,\\ DELAWARE CURB OPENING WITH SIDEWALK DETAIL APPROVED SIGNATURE mg /
/= DEPARTMENT OF TRANSPORTATION STANDARDNO.  C-5(2017) SHT. 1 OF 1 RECOMMENDED _SIGNATURE ON L _s/18/200

5/11/2017



MATCH EXISTING SLOPE

MATCH EXISTING SLOPE WALL HEIGHT TOEWALL DEPTH REQUIRED TRANSVERSE REQUIRED LONGITUDINAL SCALE : NTS
UP TO A MAX OF 16.7%

UPTO A MAX OF 16.7% (H) (T) REINFORCEMENT REINFORCEMENT

g EENOTE 3 " SeENOTE3 | OREATERTHAN 12770 26" | NO TOEWALL NEEDED H#1BARS @ 6" (RWO2E, & RWO3E) #4 BARS @ 12" (RWO1E & TWOLE)
O = EE('T"YJE = EE(}“YPT)E GREATER THAN 2'-6" 70 3-0" 6" #4 BARS @ 6" (RWO2E, RWO3E, & TWO2E) | #4 BARS @ 12" (RWOLE & TWOLE)
Toa GREATER THAN 3-0" T0 3'-6" 12" #5 BARS @ 6" (RWO2E, RWO3E, & TWO2E) | #4 BARS @ 12" (RWOLE & TWOLE)
RWO2E BAR— RWO2E BAR— NOTES:
RW03E BAR— | —Hd RWO3E BAR — | — el /PORTLAND CEMENT 1).  THE CURB RETAINING WALL DETAILS ARE FOR QUICK FIELD CHANGES WITH APPROVAL OF THE ENGINEER.
a @ CONCRETE (4500 PSI MIN) MODULAR BLOCK WALLS OR ANY OTHER SMALL RETAINING WALLS ARE THE PREFERRED CHOICE DURING
T Z =2 PLAN DEVELOPMENT.
23 - £23g - 2).  WHEN H IS GREATER THAN 2'-6", CAST THE CURB RETAINING WALLS IN PLACE. WHEN H IS GREATER THAN
asw&|pd ; awsSlpd) ; 12" AND LESS THAN 2'-6", THE WALLS CAN BE EITHER PRECAST OR CAST-IN-PLACE.
= 2" MINIMUM w(> e 2" MINIMUM
§ 2 2 — (TYP. RWO2E & RWO3E) g a8 Y oF — (TYP.RWO2E & RWO3E) 3).  CHAMFER EDGES %" AT THE TOP OF WALL. PLACE A %" ROUND EDGE AT THE FRONT OF SIDEWALK.
=g Z5k 2 . 4).  THE RETAINING WALL HAS BEEN DESIGNED TO RESIST EARTH PRESSURE ONLY. ADDITIONAL
vz P9 ES | SIDEWALK WIDTH 6 REINFORCEMENT MAY BE REQUIRED IF ANY SURCHARGE IS APPLIED BEHIND THE RETAINING WALL WITHIN
4 5'-0" MIN SIDEWALK (SEE NOTE 15) S 5'-0" MIN SIDEWALK(SEENOTE15) | [ A DISTANCE EQUAL TO 2 TIMES H AND WOULD REQUIRE AN APPROVED SHOP DRAWING.
i ! .~ PORTLAND CEMENT ! | i 5. MINIMUM BAR COVER IS 2" UNLESS OTHERWISE SPECIFIED ON THIS SHEET.
o :F_‘: CONCRETE (4500 PSIMIN) :F_‘: 6).  BEND THE RWO2E AND RWO3E BARS INTO ONE CONTINUOUS L-SHAPED BAR.
7 b4 i 7).  BEND THE TWO2E BARS INTO 1 CONTINUOUS U-SHAPED BAR.
2" x 3" SHEAR KEY — s T T 23— T T 8).  SEE DETAIL M-3 FOR SIDEWALK DETAILS AND NOTES, INCLUDING CONSTRUCTION JOINTS AND EXPANSION
6" MATERIAL.
SHEAR KEY 9). DO NOT PLACE RWO1E AND TWO1E BARS THROUGH EXPANSION JOINTS. STOP REINFORCEMENT AND
T - T =
GABC MAINTAIN MINIMUM BAR COVER AS SPECIFIED IN PREVIOUS NOTES.
GABC / A N GABC / 10). THE TOEWALL CAN OPTIONALLY BE PLACED AT MIDPOINT OF THE SIDEWALK.
TWO2E BAR TWO2E BAR | L TWO1E BARS 11). ALL REINFORCING STEEL MUST BE EPOXY COATED.
= 1 12). IF A CURB IS CONSTRUCTED ADJACENT TO THE STRUCTURE, COAT THE FRONT FACE OF THE
GABC - I TWOLE BARS GABC [ SIDEWALK/TOEWALL WITH AN APPROVED BOND BREAKER AGENT PRIOR TO THE PLACEMENT OF CONCRETE
8 6" SEE SCHEDULE ON THIS Li..‘ 6" FOR THE CURB.
SHEET FOR SPACING 13). FOR CURB RETAINING WALLS WHERE H IS 12" OR LESS, A MODIFIED P.C.C. CURB TYPE 1-8 CAN BE USED.
14). CURB HAS BEEN OMITTED FROM THESE DETAILS FOR CLARITY PURPOSES. FOR INSTALLATIONS WHERE THE
PTIONAL TOEWALL PLACEMENT TOE WALL IS PLACED AT THE EDGE OF THE SIDEWALK, THE TOEWALL IS NOT A REPLACEMENT FOR CURB.
= OR H GREATER THAN 716" 15). SIDEWALK WIDTHS LESS THEN SHOWN ON THIS SHEET REQUIRE DEPARTMENT APPROVAL.
“OR H GREATER THAN 2-6" SEE PEDESTRIAN ACCESSIBILITY STANDARDS MANUAL FoSRE Lw'\c.):TEEGSu(lT[;ﬁl;lca
C MATCH EXISTING SLOPE RWOZE BARS

UP TO A MAX OF 16.7% SEE SCHEDULE ON THIS SHEET FOR SPACING

|..&"_.| SEE NOTE 3 f
(TYP)
9 L RWO1E BARS

RWO3E BARS
RWO02E BAR—
: SEE SCHEDULE ON THIS SHEET FOR SPACING '

8II
WALL

RWOSEBAR— | - — T d = = |_— CONSTRUCTION JOINT WITH
= ] E / EXPANSION MATERIAL
2 § 2 2 S (SEE NOTE 8)
[~ =] —_w | N | — n bre]
WS e £ 2" MINIMUM r
SER — (TYP. RWO2E & RWO3E =
Z5 5 T ( ) PORTLAND CEMENT 3 ~ S PORTLAND CEMENT
“zIPq CONCRETE (4500 PSI MIN) = CONCRETE (4500 PSI MIN)
S 5'-0" MIN SIDEWALK (SEE NOTE 15) a
6" =
4l 1 =
6" ? :OI /
l in
2" x 3" SHEAR KEY — 2'-0" i A i
XGABC E j

L TWO1E BARS (ONLY APPLICABLE

8" (ONLY APPLICABLE FOR —

TWO2E BARS (ONLY APPLICABLE FOR WALLS FOR WALLS WITH A HEIGHT
b o HEIGHTS CREATER THAN 137 “g;LEL:TVEV,{TTHHﬁ,;'EZ'&".'.T WITH HEIGHT GREATER THAN 26" GREATER THAN 2'-6")
O BUT LESS THAN OR EQUALTO 26" PLAN VIEW
,\\ DELAWARE CURB RETAINING WALL APPROVED SIGNATURE ON FILE _5/31/2017
/= DEPARTMENT OF TRANSPORTATION STANDARDNO.  C-6(2017) SHT. 1 OF 1 RECOMMENDED _SIGNATURE ON FILE 5/18/2017

5/11/2017



SCALE : NTS

|
A ! A
. _ —— . |
| _ |
| I
| I
l = =
L— SRR NER J
|
| |
- — 1 |
- — 4 N
E ]
]
|

PLAN VIEW
SHOWN WITHOUT GRATE

NOTE: 6:1 SAFETY END STRUCTURE TO BE PRECAST

CBAR—_ LABARS ~CBAR

A
SECTION A-A FRONT VIEW
/\\ DELAWARE 6:1 CONCRETE SAFETY END STRUCTURE APPROVED ~ _ SIGNATUREONFiL _yjofans
/= DEPARTMENT OF TRANSPORTATION STANDARD NO. D-1(2018) SHT. 1 OF 2 RECOMMENDED _SIGNATURE ON FuE _12/20/2018

1/7/2019



SCALE : NTS
BENDING DIAGRAM
DIMENSIONS
PIPE SIZE A B C PIPE SIZE X
15" 9|_6|l 2'_5" 8|_4|l - l - I X
18" 11|_6u 21_9n 101_511 15 9 '2 T :
21" OR 24" 144" 3-2%" 126" 18" 112" -
21" OR 24" 140" B-BARS
PIPE SIZE Y G-BARS
VARIES
15" " n
25"70 4 :I
; VARIES
18 29" To 4|l - o
21" OR 24" VARIES| 2
APPROXIMATE QUANTITIES 34 104
3 WEIGHT OF FULL | WEIGHT OF 32"
PIPE SIZE CONCRETE FT REINF. STEEL [ NO. OF LENGTH TO BE SIZE GRATE CUT GRATE
CONC.PIPE | C.M. PIPE LBS. GRATES CUTFROM 1 GRATE LBS LBS
15" 25 2543 12112 2 -- 270.92 -- )
18" 315 32.07 156.7 3 21 270.92 13547 2
O 21"OR 24" 40.75 39.87 1940 3 -- 270.92 --
A-BARS
SCHEDULE OF REINFORCING STEEL
oIPE SIZE A-BARS B-BARS C-BARS D-BARS G-BARS
size [No.[ spAa. [LenaTH [ size [no.| spa. LENGTH | sizE [No.[ spa. [ LeNeTH | size [no.[ spa. LENGTH sizE [No.| sPA. LENGTH
\ \ \ \ o o \ VARIES \ VARIES
15 #wo| 2] 8 72 # | 5| 8 9'-9 w2 93 #o| 4| 8 5010 100" # | 15| 8 100 82"
" n " " 1 " 1 " " VARIES " VARlES
18 | 2| 8 72 # | 5| 8 11'9 #o| 2 11'5 # | 6| 8 1350 130%" #o | 18| 8 40 10 50"
"n " n " " 1 " 1 n n VARIES n VARlES
21" OR 24 | 2| 8 72 # | 5| 8 147 #o| 2 14'3 # |6 | 8 5170 183" #wo| 2| 8 10°70 100"
. SIGNATURE ON FILE 1/04/2019
/\\ DELAWARE 6:1 CONCRETE SAFETY END STRUCTURE APPROVED _ SIGNATU DATE/ /
/= DEPARTMENT OF TRANSPORTATION STANDARD NO. D-1(2018) SHT. 2 OF 2 RECOMMENDED  _SIGNATURE ON FILE 12/20/2018
DESIGN ENGINEER DATE
1/7/2019




SCALE : NTS

6“

24"
36“

6II

PLAN VIEW
SHOWN WITHOUT GRATE

NOTE: 10:1 SAFETY END STRUCTURE TO BE PRECAST

| ABRR CBAR~ /AR -CBAR
3"
= io‘ = D-8ARS < i Q 1 >-D-BARS
L =
I — I ~——G-BARS
+ . T T L1
6 B-BARS
A
SECTION A-A FRONT VIEW
/\\ DELAWARE 10:1 CONCRETE SAFETY END STRUCTURE APPROVED ~ _SIGNATURE ON e _yjofans
/= DEPARTMENT OF TRANSPORTATION STANDARD NO. D-2 (2018) SHT. 1 OF 2 RECOMMENDED _SIGNATURE ON FuE _12/20/2018

1/7/2019



SCALE : NTS
BENDING DIAGRAM
DIMENSIONS
PIPE SIZE A B C PIPE SIZE X X
15" 154" 2-4%" 14'-7" - . |
18" 19|_6u 2._9%" 18"9" 15 15 '0 T )
21" OR 24u 24!_0" 3|_213/16u 22|_11n 18" 19|-2" ~
21" OR 24" 238" B-BARS
PIPE SIZE Y G-BARS
VARIES
15" " n
214" 104 -
. VARIES
18 267/16" TO 411 1
21" OR 24" VARIES 32
In "
APPROXIMATE QUANTITIES 3147104
CONCRETE FT? WEIGHT OF FULL | WEIGHT OF 32"
PIPE SIZE REINF. STEEL NO. OF LENGTH TO BE SIZE GRATE CUT GRATE
CONC.PIPE | C.M. PIPE LBS. GRATES CUTFROM 1 GRATE LBS LBS
15" 4135 41.78 175.0 4 2-1" 270.92 135.47 )
18" 50.11 50.68 227.0 5 2-1" 270.92 135.47 S
O 21" OR 24" 69.43 70.31 3104 6 2-1" 270.92 135.47
A-BARS
SCHEDULE OF REINFORCING STEEL
PIPE SIZE A-BARS B-BARS C-BARS D-BARS G-BARS
SIZE |NO.| SPA. LENGTH SIZE |NO.| SPA. LENGTH SIZE |NO, SPA. LENGTH SIZE |NO.| SPA. LENGTH SIZE |NO.| SPA. LENGTH
n n n " =0 1 " n VARIES " VAR'ES
15 #4 2 8 72 #4 5 8 15'-7 #4 2 - 15 -1]/16 #4 4 8 7213/16" TO 1455/8" #4 24 8 40" TO 751%.6"
VARIES VARIES
" " n " qgn _ 1Q3n n n
18 #4 2 8 72 #4 5 8 19'-9 #4 2 19'-3% #4 4 8 89%" TO 179%" # 30 8 40" TO 85%"
VARIES VARIES
" n n n " I_ " - I_ 5 n n n
21"0R 24 #4 2 8 72 #4 5 8 24'-3 #4 2 23'-9% #4 6 8 80%" TO 242%" #4 37 8 40" TO 96%¢'
: SIGNATURE ON FILE 1/04/2019
/\\ DELAWARE 10:1 CONCRETE SAFETY END STRUCTURE APPROVED _SIGNATU !
/= DEPARTMENT OF TRANSPORTATION STANDARD NO. D-2 (2018) SHT. 2 OF 2 RECOMMENDED  _SIGNATURE ON FILE 12/20/2018
DESIGN ENGINEER DATE

1/7/2019
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SCALE : N.T.S.

4-2"(1270) OR 2'-I"(635)

/—2" (50) DIA. BAR @ 10.68 LBS./FT. (5.88 kg/m)

7
N
=
S
i
TYP.
O 3 (75)
2"(50) DIA. BAR
10.68 LBS./FT. (5.88 kg/m)
B =
=
=
\ " ] 3/n
L 2501 x 2(50) x4 10) / =~ L 211500 x 211501 x4 (0
- >_/ L 2%, (65) x 2" (65) x/4" (6)
TYP. [ T——1/,"(3) x 4"(100) SHEAR STUD
CONNECTOR @ 12" (300) 0.C.
2 | | 5Y(25) 0.C. |
©5) TYP. ——
6" (I50)

GRATE DETAIL

FRAME & GRATE ASSEMBLY DETAIL

CHIEF_ENGINEER DATE

oy DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  D-3 (2005 SHT. 1 OF 9 RECOMMENDEI%ML Hlrsfos

ESIGN ENGINEER DATE

,/\\ DELAWARE SAFETY GRATES APPROVED (Zeelpmatlifelb  12/T /05

l723/2005



SCALE : N.T.S.

Iom13) x 2 Yo" (64) x I' (305)
FLAT W/ HINGE & TWO %" (6)
FIELD-DRILLED BOLT HOLES (TYP)-\

I— 2"(50)
PAD LOCK

“5 (®I6) PLAIN BAR
(TYP)

1"(13) x 2 (50) x I'-2"(355)
FLAT W/ HASP HOLE & HINGE

6" (150)
0.C.

1"13) x 2"(50) x I'-2"(355)
FLAT W/ HASP HOLE & HINGE—\

PERSONNEL SAFETY
GRATE

Yo" 13) x 2"(50) x I'-2"(355) FLAT

W/%" 10) ROUND HASP & TWO %"
(16) FIELD DRILLED BOLT HOLES

]

15" 13) x 25" (64) x I (305) FLAT

SEE NOTE 4 W/ HINGE & TWO 3" (U6 1 250’
FIELD DRILLED BOLT HOLES "
T yusor SEE NOTE 5
" ]
- 7" (50)
FLARED END SECTION (FES)
TION A-A
*5 (%16) PLAIN BAR PERIMITER,
CROSSMEMBERS, & STIFFENERS
(TYP)
PLAN VIEW NOTE:
PLAN VIEW . PERSONNEL SAFETY GRATES (PSG) SHALL ONLY BE INSTALLED ON THE INLETS OF STORM WATER
PIPES 12"(300) OR LARGER IN DIAMETER THAT ARE NOT STRAIGHT FROM THE INLET TO THE OPEN
OUTLET, REGARDLESS OF THE LENGTH.
2. T|7E GRATE SHALL BE MADE TO FIT THE OUTSIDE PERMETER OF THE FLARED END SECTION (FES)
+ 15" 13),
3). ALL BOLT HOLES ARE TO BE DRILLED IN THE FIELD.
4), A STIFFENER IS TO BE INSTALLED WHERE TWO OR MORE BARS ARE USED.
5). BOTTOM BAR SHALL BE 6"(150) ABOVE INVERT OF FES.
6). ALL HARDWARE ATTACHED TO CONCRETE SHALL BE ATTACHED USING APPROVED TAMPER PROOF
ANCHORS.
DELAWARE SAFETY GRATES APPROVED S —
ey DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  D-3 00D SHT. 9 OF 2 RECOMMENDED _______ _

0870172007



SCALE : NTS
INLET BOX SIZE MAXIMUM PIPE STZE
COVER SLAB SIZE DRAINAGE INLET INLET TOP UNIT INLET TOP UNIT INLET TOP UNIT FRAME & GRATE (SEENOTE 1) MAXIMUM HEIGHT
(LXW) TOP UNIT REBAR LENGTH LIMIT OF PAYMENT BAR BENDING DIAGRAM (FOUND ON DETAIL D-5, SHEET 2) (TO TOP OF BOX)
L w SEE NOTE 6 L w
TYPES e
5/1 n N
17% 11% NO COVER SLAB (FRAME & GRATE COMBO) N/A N/A N/A TYPE 5 (FRAME & GRATE COMBO) N/A N/A 4.0
n n TYPE 6 n n |- n
24 2 NO COVER SLAB (FRAME & GRATE COMBO) N/A N/A N/A TYPE 6 (FRAME & GRATE COMBO) 15 15 4.0
; ) TYPESA, C, D, & E ; ] 5504 TYPES 1 THRU 4 AND 7 GRATE ] ] 20"
3 18 NO COVER SLAB (DETAIL D-5, SHEET 7) » 8 (DETAIL D-5, SHEET 7) STANDARD DRAINAGE INLET FRAME 24 2 (SEE NOTE 7)
) ) TYPESA, B, C, D, E, &S ) ) 5501 TYPES 1 THRU 4 AND 7 GRATE ] ; .
i = NO COVER SLAB (SEE NOTE 4) 7 82 (SEE NOTE 5 STANDARD DRAINAGE INLET FRAME 2 15 114
\ ) 60" x 42" TYPESA, B, C, D, E& S ] ) 5501 TYPES 1 THRU 4 AND 7 GRATE ) ; .
a8 30 (DETAIL D-5, SHEET 4) (SEE NOTE 5) % % (SEE NOTE 5) STANDARD DRAINAGE INLET FRAME 36 2 114
\ ) 60" X 60" TYPESA, B, C, D, E&S ] ) 5501 TYPES 1 THRU 4 AND 7 GRATE ) ; .
a8 a8 (DETAIL -5, SHEET 4) (SEE NOTE 5) % % (SEE NOTE 5) STANDARD DRAINAGE INLET FRAME 36 36 114
) ) 78" x 42" TYPESA, B, C, D, E&S ; ) S501 TYPES 1 THRU 4 AND 7 GRATE . ] o
66 30 (DETAIL D-4, SHEET 4) (SEE NOTE 5) 11 114 (SEE NOTE 5) STANDARD DRAINAGE INLET FRAME a8 2z 114
; ) 78" X 60" TYPESA, B, C, D, E&S ; ) S501 TYPES 1 THRU 4 AND 7 GRATE . ] o
9 a8 (DETAIL D-5, SHEET 4) (SEE NOTE 5) 1 114 (SEE NOTE 5) STANDARD DRAINAGE INLET FRAME a8 36 114
; ) 78" X 78" TYPESA, B, C, D, E&S ; ) S501 TYPES 1 THRU 4 AND 7 GRATE . ] o
9 e (DETAIL D-5, SHEET 4) (SEE NOTE 5) 1 114 (SEE NOTE 5) STANDARD DRAINAGE INLET FRAME a8 a8 114
O \ ) 84" x 36" TYPESA, B, C, D, E&S ; ; S501 TYPES 1 THRU 4 AND 7 GRATE . ] o
e = DETAIL D-5, SHEET 5) (SEE NOTE 5) 117 120 (SEE NOTE 5) STANDARD DRAINAGE INLET FRAME 54 15 114
\ ) 84" X 60" TYPESA, B, C, D, E&S ; ; S501 TYPES 1 THRU 4 AND 7 GRATE . ] o
7 4 (DETAIL D-5, SHEET 5) (SEE NOTE 5) 17 120 (SEE NOTE 5) STANDARD DRAINAGE INLET FRAME >4 36 114
\ \ 84" x 84" TYPESA, B, C, D, E& S ) ) 5501 TYPES 1 THRU 4 AND 7 GRATE ] ; .
e = (DETAIL -5, SHEET 5) (SEE NOTE 5) 117 120 (SEE NOTE 5) STANDARD DRAINAGE INLET FRAME 54 >4 114
NOTES :
1).  MAXIMUM PIPE SIZES ARE CALCULATED USING REINFORCED CONCRETE PIPE PERPENDICULAR TO THE BOX WALL. FOR OTHER PIPE
SIZES, TYPES AND SKEW ANGLES OTHER THAN PERPENDICULAR, SEE CHART ON DELDOT DESIGN RESOURCE CENTER.
2).  STEPS ARE REQUIRED ON ALL BOXES WHOSE DEPTH IS 4'-0" OR GREATER.
3).  SEE DETAIL D-4 OR APPROPRIATE DETAIL SHEET FOR ADDITIONAL NOTES.
4). FOR A 34" X 24" DRAINAGE INLET, SEE DETAIL D-5, SHEET 6 FOR INLET TOP UNIT TYPES A, B, C, D, & E. FOR INLET TOP UNIT TYPES,
SEE DETAIL D-5, SHEET 8.
5).  FOR MORE INFORMATION ON DRAINAGE INLET TOP UNIT TYPES A, B, C, D, & E SEE DETAIL D-5, SHEET 3 AND FOR DRAINAGE INLET
TOP UNIT, TYPE S, SEE DETAIL D-5, SHEET 8.
6).  ONLY USE THE TYPE 7 DRAINAGE INLET GRATE WHEN SPECIFIED ON THE PLANS OR AFTER APPROVAL BY THE ENGINEER.
7).  SEE DETAIL D-5, SHEET 7 FOR MORE INFORMATION ON THE MAXIMUM HEIGHT FOR THE 34" X 18" DRAINAGE INLET.
SIGNATURE ON FILE 5/31/2017
,\\ DELAWARE DRAINAGE INLET REFERENCE SHEET APPROVED SIGNATURE mg /
ja==w DEPARTMENT OF TRANSPORTATION STANDARDNO.  D-R(2017) SHT. 1 OF 1 RECOMMENDED _SIGNATURE ON FiLE 5/18/2017
DESIGN ENGINEER DATE

5/11/2017



SCALE : N.T.S.
INLET BOX SCHEDULE WALL REINFORCEMENT SCHEDULE
/5" (40) ) " FABRICATION AREA OF HORIZONTAL] AREA OF VERTICAL
@ CLEAR (TYP.) PRECAST OPENING TOLERANCE INTERIOR WALL REINFORCEMENT REINFORCEMENT
—]| |=£2050) 12" (500 _ 3u (75 I7%" (450)f %" (295) +"(25) * DIMENSION PER FOOT (mm’) | PER FOOT (mar)
{ MIN. { 24" (610) | 24" (610) +"(25) * IN* (mm*) IN® (mm*)
I " 34"(865) | 18" (455) 1125) LESS THAN 4’ (1220) 0.32 (85) 0.32 (85)
S 34"(865) | 24" (610) -I(25) 41220070 4.5 (370)]  0.163 (I05) 0,132 (85)
ol 48" 12201 30" (760) +6" (150) 45 (37070 5 (525 098 (128) 0.32 (85)
& 48" 12201 | 48" 1220) +6"150) 5 (5250 T0 55 (675)]  0.239 (54) 0.32 (85)
] C 66" 16751 | 30" (760) +6" (150) 55 (1675 10 6 (830  0.284 (83) 0.32 (85)
g | : 66" (1675)| 48" (1220) +6" (150)
& | 66" 16751 | 66" (1675) +6" 150)
,‘,"3 72" (18301 24" (610) -1"(25)
b | 72" 1830) | 48" 1220) -I'(25)
= | . 72" (18301 72" (1830) -1"(25)
3z = | % - THESE BOXES ARE TO BE USED FOR LAWN INLETS AND ARE NOT
TE | INTENDED TO BE USED IN THE TRAVELWAY. THE MAX DEPTH
— FOR THESE BOXES IS 4’ (1220). SEE NOTE 8 FOR REINFORCEMENT.
Y | I
|_ "
| ewor 1L 2k
" CLEAR (TYP.) OPTIONAL PIPE OPENING DETAIL
*403) @ 6" (150) TYP, SEE NOTE 5 . y
3" (19) 2457
SECTION A-A Tv. F. . 0 TP,
6" (150) % (22) ¥y 19)
TYP. TYP.
N 4" (610) x 24" (610) LA 179" (450) X 114" (295)
N = INLET BOX DETAI AWN INLET BOX DETAI
2|
w SEE TABLE |
& /f (TYP) | |
/ | |
| |
i | L I |
| | [l |
1'/5" (38) | NOTES:
MIN, (TYP) ~ =E fiy e . INLET BOXES SHALL BE PRECAST OR CAST-IN-PLACE.
@ MNTTYP) 2).PIPES SHALL NOT BE INSTALLED THROUGH ANY CORNER OF THE INLET BOX.
= 3. RISER SECTIONS MAY BE USED FOR DEEP INLET BOXES.
= 115" (38) B 4),PIPES MAY BE INSTALLED NEAR OR THROUGH JOINTS FOR RISER SECTIONS.
CAST-IN-PLACE—F- H MIN (TYP) 5). WHEN THE COVER ABOVE THE PIPE IS LESS THAN 4°(I00) TO THE COVER SLAB OR TOP UNIT OPENING, THE PORTION OF BOX
CONCRETE FLOW } WALL ABOVE THE PIPE MAY BE REMOVED AS SHOWN IN THE OPTIONAL PIPE OPENING DETAIL. THE AREA ABOVE THE PIPE
CHANNEL. (TYPI % SHALL THEN BE FORMED AND FILLED WITH HIGH-STRENGTH, NON-SHRINK GROUT MIXED WITH COARSE AGGREGATE IN A I:IRATIO
L BY WEIGHT.
S 6). CONCRETE FLOW CHANNEL SHALL BE WARPED FOR POSITIVE DRAINAGE.
0 . A — 7). WHEN INLET BOX IS PRECAST, PIPE OPENING SHALL BE BETWEEN 3"(75) AND 4"(00) LARGER THAN OUTSIDE DIAMETER OF
I PIPE AND SHALL NOT ENCROACH ON ADJACENT WALL.
@ ECTION B-B TOP Vi 8). REINFORCEMENT FOR LAWN INLET BOXES SHALL BE 4°(102)X 4°(102), W4 X WA (W26 X W26) WELDED WRRE.
/\\ DELAWARE INLET BOX DETAILS APPROVED ______SIGNATURE ON FiLE __0V/19/2010
/= DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  D-4 2009 SHT. 1 oOF 1 RECOMMENDED ____ sionaTure on FiLe 01472010
DESIGN ENGINEER DATE

08/19/2009



S BT : [
64"
Q | . \ 607
" (25) MI CAST 2" (50) MIN %"
§ N L e 3 COVER SLAB e
= |
N\ L)% e
A
\k\ . =
| S <
* o
a
A
TYPE 1 JOINT DETAI TYP INT DETAl TYP INT DETA
« DIMENSIONS WILL VARY
+s JONT SEALANT AS PER SPECIFICATIONS
B ONLY BETWEEN 2 PRECAST UNITS
PLAN
2* (50) x 4" (100) TEMPORARY FORM AND POUR CONCRETE TOP UNIT 2+ (50) x 4” (100) TEMPORARY
Q DRAINAGE OPENING TO SUPPORT FRAMES CUTTER FLOW LINE DRAINAGE OPENING
o | TOP UNIT
f_:pf N 7 Lé é \ A D é TYPE 1 JONT (TYP.)_\ @L—/ (CAST IN PLACE)
7 | TYPE 1 JONT (TYP) ' | / YR 1 JonT
s 1 TYPE 3 JONT (TYP.) r
COVER SLAB
TYPE 3 JONT (TYP.) ,/ \\ [ COVER SLu
/ T 27 W
/ e s @
~_ e
CAST-IN-PLACE CAST-IN-PLACE / )
COMNEL (115, COANEL TPy,
DOUBLE INLET SECTION SECTION A-A SECTION B-B
/\\ DELAWARE DRAINAGE INLET ASSEMBLY APPROVED _— SIGNATURE ON FILE 12/28/2010
/= DEPARTMENT OF TRANSPORTATION D-5 (2010) SHT. 1 OF 9 RECOMMENDED SIGNATURE ON FILE 12/27/2010

STANDARD NO.

DESIGN _ENGINEER

DATE

10/26/2010




20" 20" 20" Zoll SCALE . NTS
C —— D 2" F—-—-l" 2" H —— 2n ‘
- —-—I _.-‘ ’_‘7 R: 7|_0" _ ‘.-l !“ 5@ _—-‘ r R= 7!_0" - _
® 7 % | [_ [00000000) § 7R 7 — i
> rihre 1 00000000; _ t F
7-(00000000) * K -
7 i A H g3 i =] . . J 1%I-J =
) ; e B0 %17 ¢ jooopoong) £ SRR 7| | wy B o
{ J N R
o VST
c — j ‘_‘ LZII D—J F_-_ ‘__l L1%|| H — %“ 2"_._| 4l|
%" RADIUS (TYP)
PLAN SECTION D-D SECTION F-F PLAN SECTION H-H
PLAN SECTION C-C " ) PLAN - 1%" 16%" y
n n 3%" zll TYP
LEIHI—IHFIHHPJ £ffl]5l13|]3|]3l]3|]3|]311 - -
N -
T 7 T i ==
=  SECTIONI-|
TYPE1 TYPE2 TYPE3 TYPE4 TYPES
| 19%“ | 3 ——-I ——
4"—-ﬂ |—-— _ CURBSIDE WATER FLOW <=
O = %
f b !
_ kol |
_‘& = | |- “F S
R A = N v}
+ E -;Er = Ss’ 0 -_1" 1%"_—_ IS
® H B A A
D
1 i I
__J — 5 . _Ar_ | |
~ 1%" TYP %___| |___ ™ "" " | "Yﬂm" B 7] A (| ] ONLY RAIN DOWN THE STORM DRAIN
|
PLAN ECTION L-L T
247 n B—_
.. .. SECTION B-B NOTES:
23% % ROUND/ 2% 1). ONLY INSTALL THE TYPE 2 DRAINAGE INLET GRATE WHERE BICYCLE TRAFFIC IS NOT
6%" BARS (TYP) i ] EXPECTED TO BE PRESENT.
1% T 2 b BN 1B 2). LABEL THE TOP OF ALL DRAINAGE INLET GRATES, EXCEPT TYPE 7, WITH "ONLY RAIN
i T i DOWN THE STORM DRAIN". ALSO, LABEL DRAINAGE INLET GRATES TYPE 1 AND
Al
4 [ e THIS INLET GRATE - [ 18" ! TYPE 4 WITH "WATER FLOW" AND AN ARROW INDICATING FLOW DIRECTION AS
. 1S ONLY TO BE USED WHEN . z, SHOWN IN THE EXAMPLE DETAIL.
%" TYP *1;, ] SPECIFIED ON THE PLANS AND " TYP—m| | T SECTION A-A 3). LABEL THE TOP AND BOTTOM OF THE TYPE 1 DRAINAGE INLET GRATE WITH
LR SHOULD NOT BE RETROFITTED! 16 "CURBSIDE" AS SHOWN ON THE EXAMPLE DETAIL.
SECTION M-M WITHOUT APPROVAL BY R SECTION 0-0 4). ONLY USE THE TYPES 5 & 6 DRAINAGE INLET FRAME AND GRATE COMBINATIONS ON
THE ENGINEER LAWN INLET DRAINAGE BOXES. SEE SCHEDULE ON DETAIL D-4, SHEET 1 FOR
- WHICH BOX SIZES ARE CONSIDERED LAWN INLET DRAINAGE BOXES.
) 5). THE TYPE 6 DRAINAGE INLET FRAME AND GRATE COMBINATION SHOWN IS THE
2" NEENAH FOUNDRY FRAME AND GRATE COMBINATION MODEL NF-1878-A5G, AN
TYPE6 TYPE7 SECTION N-N A f~—%"TYP THIS FRAME IS TO BE USED WITH ACCEPTABLE ALTERNATIVE IS THE EAST JORDAN IRON WORKS FRAME AND GRATE
O TYPES 1 THROUGH 4 GRATES ONLY COMBINATION MODEL V-5622.
,\\ DELAWARE DRAINAGE INLET FRAME AND GRATES APPROVED SIGNATURE ON FILE DA1T2E/30/2014
/= DEPARTMENT OF TRANSPORTATION STANDARDNO.  D-5(2014) SHT. 2 OF 9 RECOMMENDED _SIGNATURE ON it 101

12/4/2014



\ ; SCALE : NTS
*1—’1 $501 T‘i* = 1%"R MATCH FLOWLINE
~ 1R MATCH FLOWLINE %
- | I _i g o' MATCH PROPOSED #4 REBAR ';’K\VTECJEP,\TTOERO:E': 424"
O tol= Py PAVEMENT GRADE LENGTH VARIES ————
= SEE NOTE (TYP.) +
TYPE 1 JOINT — Sty S 1 1 - |= a) -
(WP.)/I 2 | | | —+ | =12 32 “—nunnn L
L MIN_ I S B | 1 > r N pa »
TYPE 2 JOINT AN = o~ .
(ve) — RN | | NN | | e %
L MIN. 15501 R Lo N—s501 . ioJi S
COVERSLAB WIDTH | 12" 10" 1 10" I~ CURB OPENING |
_— 1
COVERSLAB WIDTH " sackorcure—" |
TYPEA COVERSLAB WIDTH ! . |=
o
#4 REBAR
LENGTH VARIES IYPED IYPEE o (.:mq.&ﬁu%m%me)gmgs
SEE NOTE (TYP.) ] 501 1S NOT REQUIRED TO BE ONE CONTINUOUS BAR. IF
MATCH FLOWLINE 8 MORE THAN ONE BAR IS USED, THERE MUST BE A 12"
MATCH PROPOSED 6" OVERLAP BETWEEN BARS.
L PAVEMENT GRADE
|z i * \ INLET TOP UNIT APPLICATIONS
= \ T 1%"R TOP UNIT CURB
r iy v el S - TYPE A USE IN DRAINAGE SWALE
! ‘LZ-- MmN | | TYPEB INTEGRAL PCC CURB & GUTTER, TYPE 1-8 & 3-8, PCC CURB TYPE 1-8
e N e it TYPEC INTEGRAL PCC CURB & GUTTER, TYPES 1-6, 3-6, 1-4, 3-4, 1-2 AND 3-2
== = AND PCC CURB TYPE 1-6, 1-4, AND 1-2,
-3 10 TYPED INTEGRAL PCC CURB & GUTTER, TYPE 2
Q TYPE E PCC CURB TYPE 2
COVERSLAB WIDTH |
IYPEB

SEE CURB OPENING DETAIL ON THIS SHEET

MATCH FLOWLINE

#4 REBAR MATCH PROPOSED
PAVEMENT GRADE

LENGTH VARIES
SEE NOTE (TYP.) :\ |

- + [Ty
\\.[ < 1 1, ]
2" f I I
L_Ml_N_\_T\SSM/I_____'__________.'
<i—‘ 10 ‘ 2" x 4" TEMPORARY
DRAINAGE OPENING 2" x4" TEMPORARY
COVERSLAB WIDTH | DRAINAGE OPENING

* - THIS DIMENSION VARIES BASED ON THE HEIGHT OF THE CURB AND GUTTER OR CURB USED:
- INTEGRAL P.C.C. CURB AND GUTTER, TYPES 1-6 AND 3-6 & CURB, TYPE 1-6 - 12" MIN.
- INTEGRAL P.C.C. CURB AND GUTTER, TYPES 1-4 AND 3-4 & CURB, TYPE 1-4 - 10" MIN.

- INTEGRAL P.C.C. CURB AND GUTTER, TYPES 1-2 AND 3-2 & CURB, TYPE 1-2- 8" MIN. ISOMETRIC VIEW TYPE B TOP UNIT SHOWN WITH
TYPE E UNIT SHOWN INTEGRAL CURB & GUTTER TYPE 3
O NOTE: LENGTH OF #4 REBAR SHALL BE THE OUTSIDE OF THE DRAINAGE INLET BOX PLUS 2'-9",
,\\ DELAWARE DRAINAGE INLET TOP UNITS APPROVED ci!g'l'ﬂiiﬁ ON FILE D?TlE/W/ 2013
/= DEPARTMENT OF TRANSPORTATION STANDARDNO.  D-5(2012) SHT. 3 OF 9 RECOMMENDED _SIGNATURE ON Fit 20/

12/4/2012



SCALE : N.T.S.

@ 42" (1065) =
29" (725) TYP. 5 (*16) - 30" (760) 60" (1525) * 42" (1065)# 60" (1525) s
LONG @ 45° (TYP)
- ¢ N R JEN—
2@ 2 e Qo 1%
8"(200) N 8" (2009 3 K & A
, & /]/ B = A 1IN M A I\
N > A 7 N
| § . | \‘ l.% 7 N N \
THROAT OPENNG [ | 5 | v S \ N
TYP.) SEE NOTE 1 N g e | | . | < .
= | o 5 | 8 | o B
3 o -
| | 3 | | © | 2 | g C
(AN A L 14/ \L /’ \ //
2 o 2 o RN A L A /
8 (2008 8" (2000 N 2 N A
g N | A £ N
6 BARS S N\ = N
2 Q Q "2 Q < <
6" (150) 3"2(200) 6" (150) 1
48" (1220) x 30" (760) INLET 48" (1220) x 48" (1220) INLET | !
2@ 20 20 AR 6 BARS
\ 650 S BARS g0 6 (150)
o~ ~ n n
o 4 e s 66" (1675) x 30" (760) INLET (1675) x 48" (1220) INLET
6" (150) 23" 513) TYPE 2 JOINT 1", 18" (450 TYPE 2 JONT
] TYPE 1 JONT 275
< ,// \\ J goé | : éoé | ._._"
N \ \
8 | N « B TYPE 3 JONT TYPE 3 JOINT
3 SECTON B-B
W)
L | TYPE 2 £ & J FOR TYPE B TOP UNITS SECTON B-B
||| ot 2 . FOR TYPES A, C,D, & E TOP UNITS
| p =
// TYPE 1 JONT 34" (865)
. 1 YR~
\\ 1/ g x o e _9o o o e _o o o
g N =g [ —
& ot :
A 1. RELOCATE ENCROACHING REINFORCING BARS WHEN USING TYPE B UNIT.
2). COVER SLABS SHALL BE PRECAST AND MUST BE SIZED TO FIT INLET BOX
| 3 BARS 9 BARS | DIMENSIONS.
TYPE 1 = o L | TYPE 3 JOINT 3), ALL BARS ARE TO BE *5 (*16) SPACE'?2 306" (1;0) %rgggﬁTrxfrggN?gggmﬁf
. TOP REINFORCEMENT SHALL BE 0.1 IN2(70 mm?) HORI |
JONT 6" (150 A SECTION A-A PER FOOT IN BOTH DRECTIONS,
" (1675) x 66" (1675) INLET 4), MNMUM BAR COVER = 114" (38).
@ + - DIMENSIONS TO MATCH OUTSIDE TO OUTSIDE DIMENSIONS OF BOX.
/\\ DELAWARE DRAINAGE INLET COVER SLAB DETAILS APPROVED —— SIGNATURE ON FILE _12/28/2010
/= DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  D-5 (2010) SHT. 4 OF 9 RECOMMENDED ___souaruee on e /271200

12/31/72010



TN 9 BARS 2 BARS 5 BARS 2 BARS SCALE : N.T.S.
A
O ! . .
| | |
LAl 1z | g ] . g
N
Il 2 © || & © || 2 3
a ) ¥ ) @ T
| \ N | \ N | \ N
2 | - 3 l - 3 | ] *
S S S
® | l ! 3 | ' } 3 | f }
THROAT OPENING —| /
aveysee Note 1 Tl " | " |
i 2 | 8 g || &
| o= | ol = |
| | |
| | | + | !
| 2 BARS L) ams L) ams
(TYP) (TYP) (TYP)
84" (2135) 60" (1525) 36" (915)
72" (1830) x 72" (1830) INLET 72" (1830) x 48" (1220) INLET 72" (1830) x 24" (610) INLET
6" (150) 23" 519) oy TYPE 2 JOINT 37Y" (965)
TYPE 1 JONT
(TP —__| b 33" (840) 5 33" (840) 6"
N Sy (150) (150) 150)
=8 [ o
i . ~ TYPE 1JONT _ TYPE 1JONT
$502 \ \ 5502 5502 | I,/ N COVER SLAB 5
TYPE 3 JONT =\ y _ OPENING 2
SECTON B8 18 [ |5 ] 2k N
FOR TYPE 8 TOP UNITS / \ NS =
" | 18" (455) TYPE 2 JONT TYPE 3 JONT SECTION A-A TYPE 3 JONT = CURB OPENNG | |
TYPIET1Y PJ)OlNT Q751 / ‘ ———
\ I —
ar ¥ EDGE OF COVER SLA8—"  Bx
oS o NOTES : =
S| . RELOCATE ENCROACHING REINFORCING BARS WHEN USNG TYPE B TOP UNIT, (3
5502 \ 2. COVER SLABS ARE TO BE PRECAST AND MUST BE SIZED TO FIT INLET BOX DIMENSIONS.
TYPE 3 JONT 3. ALL BARS ARE TO BE *5 (¥16) SPACED © 6 (150) UNLESS NOTED OTHERWISE. TOP ING DIAGR
REINFORCEMENT SHALL BE 0.11 IN?(70 mm? ) MN, HORIZONAL REINFORCEMENT
T . PER FOOT IN BOTH DIRECTIONS. 5502 IS NOT REQUIRED TO BE ONE CONTINUOUS BAR, IF MORE THAN
SECTON B-B 4. MNMUM BAR COVER = 174" (36), ONE BAR IS USED, THERE MUST BE A 12 (300) OVERLAP BETWEEN BARS.
FOR TYPES A,C,D,& £ TOP UNTS
/\\ DELAWARE DOUBLE INLET COVER SLAB DETAILS APPROVED _— SIGNATURE ON FILE _12/28/2010
/ammer DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  D-5 (2010) SHT. 5 OF 9 RECOMMENDED ___ sionaTure o Fue 12/27/2010
DESIGN ENGINEER DATE

12/23/2010



-
= |8 =Z_
S/

#4 REBAR MATCH FLOW LINE
79° LONG MATCH PROPOSED
PAVEMENT GRADE

T

o [TYR . mMaATcHFLOW LINE
6% MATCH PROPOSED
PAVEMENT GRADE

2" L
MIN

11

MIN

SCALE : NTS

TYPE 1 JOINT + :ﬁv_:_ $501 _:_4:_ | ‘:\5501 :—;—:
TYPE 1 JOINT
(TYP.) (TYP.) 6"*»‘ L *l L*G"
IYPEA IYPEB IYPED
MATCH FLOW LINE s [ MATCH FLOW LINE
i MATCH PROPOSED RADIUS B oo ED
PAVEMENT GRADE o
(TYP.) / * f
=2 =
o= J| 7 1
AR =N \ <) g
z%"*l :«—E\ssm P | E\ / L
R e $501 —_L
IYPEC IYPEE
TOP UNIT DETAILS
NOTE: SEE DETAIL D-5, SHEET 3 OF 9 FOR INLET TOP UNIT APPLICATIONS.
16" 16"
| I_—- B | | | g*
Y ] [ S '*
= = (L S——— | —TveE L JoNT (TvP) I s —T_
§ 6'——- | +
A \ A .
AR\ _
CAST-IN-PLACE IS
CONCRETE FLOW
# | e ) ! %
KL |
f 2
L= B Eal
SECTION B-B
TOP VIEW SECTION A-A
DRAINAGE INLET DETAILS
NOTE: REFER TO PREVIOUS SHEETS FOR REINFORCING REQUIREMENTS
* - SEE OPTIONAL PIPE OPENING DETAIL ON STANDARD NO. D-4, SHEET 1 OF 1
,\\ DELAWARE 34 x 24" DRAINAGE INLET DETAILS APPROVED SIGNATURE ONFiL o1/or/013
/= DEPARTMENT OF TRANSPORTATION STANDARDNO.  D-5(2012) SHT. 6 OF 9 RECOMMENDED _SIGNATURE ON FiLE 12/20/202

12/4/2012




SCALE : N.TS.
" 1" (38) R
(%r MATCH FLOW LINE W (381 R MATCH FLOW LINE - 4" (38) R— MATCH FLOW LINE
34 (*13) REBAR 7% MATCH PROPOSED gﬁTCH PI}’OPgSED
79" (2006) LONG MATCH PROPOSED PAVEMENT GRADE (200) VEMENT GRADE
s504 20061 LONG— / PAVEMENT GRADE 2000 -
e . = *
* = R\ ' = * s | =
s = [ < |= Sg
b=y /, - =
TYPE 1 JONT < g _,..\ = 8‘z gL = S‘; = _l_,\ %é
(TYP, Lo Lo Z | :\5504 Lo S : \}_5504_/( A Lo $504 ol &
== ARl L Lo L—  (TYP - LTy o
~ig o - TEMPORARY DRANAGE
= <1go> L *J L‘%m OPENING (TYP)
18 (455) 18" (455) 18" (455)_
TYPE A TYPE C TYPE D TYPE E
TOP _UNIT DETA
1-6" I-6"
8 (450) 450)
™ # | | 3208
Ij+ +D S ?
| II |ININININ] IIIIIIIIIII
. | TYPE 1 JOINT (TYP.) i 7
6 (150) [ _ S = 170
§ §§ g*. 42 4" (1070)
v: v_
A \ A ~ R 6" (150)
LY _ g
(=]
S > FRAME a
~ ~ 8
| — CAST-IN-PLACE el <
rd CONCRETE FLOW . = ©
] CHANNEL (TYP) ! 7 e o L
|
. ,
B 347 (865) J 18" (455) BACK OF CURE—" B %
TOP_VIEW 6" (150) =I5
n|©
+ - SEE OPTIONAL PIPE OPENING DETAL ON STANDARD D-4, SHEET 10F 1. 5204 BENDING DIAGRAN
S504 IS NOT REQURED TO BE ONE CONTINUOUS
BAR. IF MORE THAN ONE BAR IS USED, THERE MUST
BE A 12 (300) OVERLAP BETWEEN BARS.
NOTES:
0. REFER TO PREVIOUS SHEETS FOR REINFORCEMENT REQUIREMENTS.
2). THE HEIGHT OF THS INLET IS LIMITED TO 4’ (1220) MAXIMUM, THEREFORE
STEPS WLL NOT BE REQURED ANO SHOULO NOT BEINSTALLED' ON' THS
3). REFER TO DETAL D-5, SHEET 3 OF 9 FOR INLET TOP UNIT APPLICATION.
9
/\\ DELAWARE 34" (865) x 18” (455) DRAINAGE INLET DETAILS APPROVED ____ SIGNATURE ON FiLE _12/28/2010
/= DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  D-5 (2010) SHT. 7 OF 9 RECOMMENDED ___ sionaTure o Fue 12/27/2010

DESIGN _ENGINEER

DATE

10/28/2010




LIMITS OF PAYMENT 11'-6"

SCALE : NTS

TRANSITION FROM PCC CURB AND 50" FOR SINGLE GRATE 44" (TYP.
GUTTER TYPE 2 TO 8" PCC ’———r;—7—>
CURB TYPE 1 WITH CURB OPENING BACK OF CURB
(TYP.) PP ————— [
P deinsteegiondenstenglosdns ~~>-T% 10"
1 e g \\\4,,§§_ —
2|_0|| — — = === ~— (TYP)
w7 T 370" " COVER SLAB T \
FLO REBAR 1 OPENING FLOW LINE
Y LINE _—— = NC - - ————————————-
| EDGE OF GUTTER STEPS IN FRONT WALL
— 3"
#4 REBAR @ 134" FOR SINGLE GRATE,
172" FOR ?&U,féﬁf‘ff“ (Tvp) NORMAL GUTTER SLOPE
SINGLE GRATE SETUP
NORMAL ROADWAY
CROSS SLOPE
| I .y
~ | =
O | [
|
| |
: | |
oo 4o -
I I " " —= !
| | 6 | |
STANDARD INLET BOX, / ! S ) L
SEE STANDARD NO. D-4, 1 OF 1 3" | |
LIMITS OF PAYMENT 14'-8" Lol
- = - COVERSLAB WIDTH =
TRANSITION FROM PCC CURB AND . 8g" . 44" (TYP)) !
GUTTER TYPE 2 TO 8" PCC |~ - | —~ -
CURB TYPE 1 WITH CURB OPENING BACK OF CURB
(TYP.) [ A SUBDIVISION TOP & CONFIGURATION
~ _ : 10"
! ;3:0:// -7 R N v
o I-“_// \\\ (TYP) ;
2'0 — e — COVER SLAB T NDIES.‘ n n
Z #4 OPENING 1).  MINIMUM BOX SIZE TO BE 34" x 24"
FLOW u|rs REBAR FLFW LINE 2).  PIPE OPENINGS IN THE FRONT WALL SHALL NOT INTERFERE WITH THE STEPS.
Sonimse A s e el THE PIPE SHALL BE SHIFTED HORIZONTALLY TO AVOID THE STEPS. IT MAY BE
EDGE OF GUTTER NECESSARY TO USE A LARGER BOX TO AVOID CONFLICT BETWEEN STEPS AND
. PIPE OPENING.
— 3% 3).  SEE DETAIL D-5, SHEET 3 OF 9, FOR $501 BAR DIAGRAM.
4).  THE REBAR IN THE HEAD IS PREFERRED TO BE 1 CONTINUOUS PIECE, HOWEVER,
DOUBLE GRATE SETUP IF MULTIPLE PIECES ARE TO BE USED, EACH PIECE SHALL OVERLAP BY 12"
MINIMUM AND THE FINAL LENGTH OF THE SPLICED REBAR SHALL BE AS NOTED ON
O THIS DETAIL.
SIGNATURE ON FILE 1/04/2019
,\\ DELAWARE DRAINAGE INLET TOP UNIT, TYPE S APPROVED _SIGNATU -
/= DEPARTMENT OF TRANSPORTATION STANDARDNO.  D-5(2018) SHT. 8 OF 9 RECOMMENDED _SIGNATURE ONFiLE 12/20/2018
DESIGN ENGINEER DATE

1/7/2019




SCALE : N.T.S.
O . |. .
. . 7" (175) TYP——-|
[ [ v
<—4" (100) TYP
* (50) L (OR W) | 8" (200) TYP Q
TYP | +_
e =
*4 (13) @ 6" (150) TYP 2 (65,
B B L CLE?R (TYPY
L J T-IN-PLA 11
SECTION VIEW
\ SEE NOTE 8
A A ) |
i T B SEE NOTE 4
L I T T I J /
B ' >
“ (100) TYP
P Vi | 5 | TRIC VI
PLAN VEW (<—7" (175) TYP
\ ~—4" (100) TYP
2" (50 8" (200) TYP
{ “rve ]| NN , P
. T =5
S }
oglf, *4 (13) @ 6" (150) TYP W 65
= TI - T TCLEAR (TYPY
z/Z L OPENING SIZE AND LOCATION
= MAY VARY TO ACCOMODATE NOTES:
82 PIPE SIZE AND ORIENTATION 1. SEE DETAL D-4, SHEET 1 OF 1 FOR BOX DETALS AND NOTES.
2 2). ALL REINFORCEMENT SHALL HAVE A MINIMUM COVER OF 17" (38) UNLESS NOTED OTHERWISE.
& 7% (188) MIN 3). PIPE SHALL BE SUPPORTED ON BOTH ENDS DURING THE CONSTRUCTION OF THE BASE.
SEE NOTE 5 4). VERTICAL WALL REINFORCEMENT SHALL COMPLY WITH A.S.T.M. A615, 0.12 IN/FT IN EACH
//— DIRECTION, VERTICALLY AND HORIZONTALLY.
g 5). DOGHOUSE OPENING SHALL BE FILLED WITH HIGH STRENGTH, NON-SHRINK GROUT MIXED WITH
1 COARSE AGGREGATE IN A 1:1RATION BY WEIGHT.
(—/———— = ——— | 6). THE TOP OF THE DOGHOUSE OPENING SHALL,IN NO CIRCUMSTANCES, BE LESS THAN 4" (100)
FROM THE TOP OF THE BOX.
7). DOGHOUSE OPENING WIDTH SHALL BE BETWEEN 3“ (75) AND 4“ (100) LARGER THAN THE OUTSIDE
SEE NOTE 7 DIAMETER OF THE PIPE AND SHALL NOT ENCROACH ON THE ADJACENT WALL.
SECTION A-A 8). EXISTING PIPE IS TO EITHER BE COMPLETELY REMOVED BY SAWCUTTING AS CLOSE TO THE
SLUTION A-A INSIDE BOX WALL AS POSSIBLE, OR BY REMOVING THE TOP PORTION OF THE PIPE AND USING
@ THE REMANING PIPE SECTION AS THE BOTTOM OF THE FLOW CHANNEL, AS SHOWN IN SECTION B-B.
/\\ DELAWARE DOGHOUSE INLET BOX APPROVED __ SIGNATURE ON FiLE _12/28/2010
ja==r DEPARTMENT OF TRANSPORTATION | STANDARD NO.  D-5 2010) SHT. 9 OF 9 RECOMMENDED ___souaruee on e /271200

08/08/2010



SCALE ¢ N.T.S.
O »
(160)
Wy
COVER SLAB (185)
[
"_/ 1 ki:
—
=
A A *x —
) | =
Vg SO
TYPE | JOINT DETAI TYP INT DETAI
s« DIMENSIONS MAY VARY
*x JOINT SEALANT AS PER SPECIFICATIONS
ONLY BETWEEN 2 PRECAST UNITS
2'-"(625) DIA. OPENING
L TOP UNIT (CAST IN PLACE)
O -~ Z-'{625 DA. OPENNG . COVER SLAB (PRECAST)
TYPE 3 JOINT (TYP)
[ > —1 / SN . TYPE 3 JOINT (TYP)
* 2 //
SEE NOTE 5 ON
DETAIL D-4,
SHEET I0F |
CAST-IN-PLACE B 6" (150) TYP.
CONCRETE FLOW N2
CHANNEL (TYP.) z
EL D -
— r {OF IFOR DETAIS %77
o
LENGTH S B WDTH
;%
TION A-A TI -
« - SEE OPTIONAL PIPE OPENING DETAIL BOX MANHOLE ASSEMBLY
@ ON STANDARD D-4, SHEET 10F 1.
/\\ DELAWARE MANHOLE DETAILS APPROVED ____sonaruge on rue _ovrzoe
/= DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  D-6 (2009 SHT. 1 OF 4 RECOMMENDED ___siouaruse on Fue 01472010
DATE

1072072009



-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

SCALE = N.T.S.

JOINT (TYP.)

VARIES

5" (125) 4"(100)
TYP. 50 TYP.
5'-6" (1675)
PLAN SECTION A-A

ROUND MANHOLE ASSEMBLY

NOTE: ROUND MANHOLES SHALL BE CONSTRUCTED IN ACCORDANCE WITH AASHTO M 199.

\\ DELAWARE MANHOLE DETAILS APPROVED Sg;,..(_‘)u. ;644,.’% c/rg/or
// CH ENGINEER P U DATE

\"d

DEPARTMENT OF TRANSPORTATION | sTANDARD NO.  D-6 (2000 SHT. 9 OF 4 RECOMMENDED g@% ey

DEEIGN ENGINEER

067067200



-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

SCALE = N.T.S.

O NOTE: TOP UNIT IS TO BE CAST IN PLACE TO GRADE AS SPECIFIED ON PLAN SHEETS OR AS DIRECTED BY ENGINEER.
24V2" (622) |
["(25) MACHINE FINISH A 24" (610) L
*5 (#16) WITH 12* (300) Ay o %ﬁg ™ ‘K:Zs) Tzsl/ﬁ’ }‘
.y OVERLAP (TYP.) V4 (32) R | ] R
%% . 36' (915) . 1%, (45) g + 3 = :
L0 = | ||| :; = 1/ .
| i b = R | 19" (498) z
___F 5| 25'635) 5| ) .
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