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#5 DIAGONAL BARS _— € PROPOSED R.C.P.
] ADDITIONAL #7 VERTICAL PLACED EACH SIDE
© BAR EACH SIDE OF PIPE EXPANSION JOINT OF PIPE OPENINGS 3 - #6’s ACROSS EXPANSION JOINT
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B 12" CL. L #4 LONGITUDINAL REINFORCING
O (TYP.) @ I'-6"c/c MAX.
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2II 2II 2II 2II NOTE:
ELEVATION PRECAST DOWNSTREAM HEADWALL — REAR FACE REINFORCING FOOTING REINFORCING NOT SHOWN.
SCALE: 12" = 1-0"
#5 DIAGONAL BARS _—— ¢ PROPOSED R.C.P. NOTE:
] ADDITIONAL *4 VERTICAL PLACED EACH SIDE
© BAR EACH SIDE OF PIPE EXPANSION JOINT OF PIPE OPENINGS 3 - #*6’s ACROSS EXPANSION JOINT HOLES THROUGH PRECAST HEADWALL SHALL BE
Q¥ AS SHOWN (TYP.) (REAR FACE) AS SHOWN (TYP.) ~\ ! TOP OF PIPES (REAR FACE) ADJUSTED TO ACCOMMODATE THE SKEWED
' | \ ORIENTATION OF PIPE AS IT PASSES THROUGH
x | [ THE HEADWALL. THE CONTRACTOR SHALL BE
|| RESPONSIBLE FOR THE DESIGN AND PLACEMENT
| OF LIFTING DEVICES. IN ADDITION, THE CONTRACTOR
\ AND HIS PRECAST SUPPLIER SHALL VERIFY THAT
| THE LIFTING POINTS WILL NOT DAMAGE THE HEADWALL
| OR FOOTING DURING LIFTING.
| W
I
| \#4 VERTICAL STEM BARS
\\L LAPPED WITH ®#4 DOWELS
| IN FOOTING AS SHOWN
|
|
|
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‘ |
) | | NOTES:
— |
13 i i FOR PLAN AND PROFILE OF PIPE, SEE DRAWING NOS. SI-1 AND SI-3.
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NOTES: / c
. ALL MATERIAL FOR RIPRAP CHANNEL PROTECTION /
SHALL BE CLASS 1 CONFORMING TO 301.02. RIPRAP CHANNEL PROTECTION PLAN — DOWNSTREAM END
2. REFER TO 312 FOR OTHER REQUIREMENTS AND PAYMENT. SCALE 38 " = 10
i 3 VARIES _
\ 15°-0" MAX.
T~
N
< \\ \
| PROPOSED W-BEAM TRAFFIC BARRIER,
|l FOR SPACING SEE DRAWING NO, SI-4
|
| PRECAST HEADWALL
END OF 60°x38" ELLIPTICAL R.C.P.
———————————— - PRECAST HEADWALL FOOTING
AGGREGATE BEDDING USING *57 STONE TIE-IN TO INVERT
PLACED UNDER PIPE BETWEEN HEADWALLS OF EXISTING CHANNEL
1-0" MIN. COMPACTED AGGREGATE BEDDING L O RTNO N RTANO S KA+
USING GRADDED AGGREGATE BASE MATERIAL \J-——————————~- 1 QQQQ OQOQQ QQ@( ]
UNDER HEADWALL FOOTING TO LIMITS SHOWN Q (N (N !
CLASS | RIPRAP

LGannett GEOTEXTILE CLASS PE,

TYPE Il PLACED UNDER
AGGREGATE BEDDING

]

2

Cl1
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COST TO BE INCIDENTAL

TO AGGREGATE BEDDPMSTEMJ//

SECTION E-E
RIPRAP PLACEMENT AT DOWNSTREAM END

SCALE: 38 " =

1 ) —O”

CHANNEL PROTECTION

NON-WOVEN GEOTEXTILE CLASS SE PLACED UNDER
CLASS | RIPRAP CHANNEL PROTECTJION

ALONG FACE OF FOOTING DEEPEN RIPRAP AS
SHOWN. COST TO BE INCIDENTAL TO PLACMENT OF
NORMAL RIPRAP

N

OTES:

FOR MOT PLAN AND GENERAL NOTES, SEE SHEET NOS.4 TO 6.
FOR GENERAL PLAN OF PIPE, SEE DRAWING NO. SI-I.
FOR DOWNSTREAM HEADWALL DETAILS, SEE DRAWING NOS. SI-8 TO SI-10.

REVISIONS

DENOTES CLASS | RIPRAP CHANNEL PROTECTION

DENOTES GRADED AGGREGATE BASE MATERIAL
PLACED UNDER HEADWALLS

=\ YO =0
2 é%%SX DENOTES AGGREGATE BEDDING USING #57 STONE
%%»%%%91 PLACED UNDER PIPE BETWEEN HEADWALLS

REPLACEMENT OF SMALL STRUCTURE
NO. 03189X0 SINGLE 60" x 38" ELLIPTICAL
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MD 146 (DULANEY VALLEY ROAD)
OVER DRAINAGE DITCH
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SECTION C-C FOOTING JOINT DETAIL

TO ONE FACE WITH COPPER

NAILS

TWO LAYERS OF TAR PAPER

FULL HEIGHT OF STEPPED
KEY. FASTEN TO CONCRETE
WITH ASPHALTIC CEMENT.

NORMAL WALL REINFORCING

REAR FACE OF HEADWALL-ﬂ\\\\

FRONT FACE OF HEADWALL
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SCALE: 12" = 1-0"
60" x 38" ELLIPTICAL R.C.P.
_ . 6II
E 2 PLY WATERPROOFING MEMBRANE
SIREETR 16" MIN. WIDTH CENTERED ON JOINT
° PLACED AROUND PERIMETER OF PIPE

6"

HEADWALL

¢ PROPOSED R.C.P.

PLAN HEADWALL EXPANSION JOINT LAYOUT
SCALE: 12" = 1-0"

|/_O||

PROTRUSION VARIES

PRECAST HEADWALL - 0" MIN.

REAR FACE OF HEADWALL

NON-SHRINK GROUT PLACED IN
GAP AROUND PIPE ONCE IT IS
SET IN PLACE (SHOWN SHADED%—\\\

2 PLY WATERPROOFING MEMBRANE I6"
MIN WIDTH CENTERED ON JOINT (TYP.)

WALL OF 60" x 38" ELLIPTICAL R.C.P.
PROTRUDING INTO PRECAST HEADWALL—\\

////—FRONT FACE OF HEADWALL

5 1/72 " WALL

THICKNESS *=

2" MAX. GAP AROUND

PIPE TO PERMIT PIPE TO
BE PLACED INTO HEADWALL =

SECTION

PRECAST HEADWALL DETAIL AT PIPE OPENING

SCALE: 12" = 1'-0’

* %

GAP SHALL BE TERMINATED AT
BOTTOM OF 60" x 38" ELLIPTICAL
R.C.P. TO ALLOW IT TO BEAR FIRMLY
ON HEADWALL FOOTING.

ASSUMED WALL THICKNESS
FOR 60" x 38" ELLIPTICAL R.C.P.

NOTE:
FOR ADDITIONAL HEADWALL DETAILS, SEE DRAWING NOS. SI-5 TO SI-I0.
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B CONSTRUCTION

MD 146 AND P.G.L.—»]
B 14'-8 3/8 "() | 17-3 1/8 *(2) R
DIMENSIONS PERPENDICULARf 2'-7 5/8 "(+) SHLD & OFFSET TO HEADWALL
TO & CONSTRUCTION -5 1/4 () AK 10°-7 1/2 *(2) 10'-8 1/8 *(2) CA-1/8 e | -7 7/8 M)
HE ADWALL L ANE LANE SLDR & HEADWALL
- OFFSET iT
B P/GE, P/C— ]
|
EXISTING
CHANNEL
INVERT
EXISTING TYPICAL SECTION
SCALE: 14 " = 1-0"
8 CONSTRUCTION
MD 146 AND P.G.L.—o]
. 14'-8 3/8 "() L 173 1/8 "(») _
DIMENSIONS PERPENDICULARf 2'-0" OFFSET TO HEADWALL
TO 3 CONSTRUCT'ON |/_5 |/4 "(i)‘ B /iA ||/_O|| ‘Ig/_Oll /_IAll_O" |4/_6 |/4 "(i) N
HEADWALL REVERSIBLE LANE ‘ ‘ REMOVAL
T 5 /GE. P/C TEMP. BARRIER 77
— | ‘ TEMPORARY SUPPORT
OF EXCAVATION _—

=

________ IR
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CHANNEL
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SECTION
STAGE | REMOVAL

SCALE: 4 " = 1-0"

S

TAGE IREMOVAL NOTES:

N O N \Y)

. REFER TO MOT PLANS, SHEET NOS.4 TO 6.

SHIFT TRAFFIC AS SHOWN.

PLACE TEMPORARY PRECAST CONCRETE TRAFFIC BARRIER AS SHOWN.
ONCE THE PRECAST CONCRETE TRAFFIC BARRIER IS IN PLACE THE

CONTRACTOR SHALL INSTALL TEMPORARY SUPPORT OF EXCAVATION AND
REMOVE RAILING, FILL, HEADWALL AND CULVERT TO THE LIMITS SHOWN

HATCHED.

REVISIONS
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DIMENSIONS PERPENMCULARJF
TO B CONSTRUCTION 1¥

|/_O||
B | | [HEADWALL
TEMP. BARRIER
__E TEMPORARY SUPPORT T
| P/GE, P/C ] W-BEAM
. OF EXCAVATION VARIES TRAFFIC
____________ E—— BARRIER
|
EL. 274.39 Ll 15-0"
//:EL., 273.39 | MAX.
1] EL. 274.35
/ 0.222% ol /—EL, 273.35
- e e IR
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B CONSTRUCTION

MD 146 AND P.G.L.—

. 14'-8 3/8 "(2) . 23'-10" _
2'-0" OFFSET TO HEADWALL o
-5 1/4 "(2) =Y== 1'-0" 20",/ 1"0 21-11/8 " -
HEADWALL REVERSIBLE LANE CONSTRUCTION

DIMENSIONS PERPENDWULAR,(_

TO B CONSTRUCTION

Gannett

]
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L

3'-0" 2:1 GRADING
B 14'-3 1/8 " _»g”é;j\\ -

EXISTING CHANNEL

60"x38" ELLIPTICAL R.C.P. /

AGGREGATE BEDDING USING #57 STONE

CLASS PE, TYPE Ill, GEOTEXTILE PLACED UNDER
AGGREGATE BEDDING TO LIMITS SHOWN. COST
TO BE INCIDENTAL TO AGGREGATE BEDDING ITEM.

|

CLASS | RIPRAP CHANNEL PROTECTION
GEOTEXTILE CLASS SE (TYP.)
COMPACTED AGGREGATE BEDDING USING

GRADED AGGREGATE BASE MATERIAL
UNDER HEADWALL FOOTING

SECTION
STAGE | CONSTRUCTION
SCALE: 14 " = 1-0"
8 CONSTRUCTION
MD 146 AND P.G.L._»
3 14'-8 3/8 "(+) 1B 23/-10" R
2-0"
3 17°-5 1/4 (%) _2-0" 127-0" MIN. l R L O A
REMOV AL REVERSIBLE LANE 2:] HEADWALL
GRADING
7 | -
P/GE, P/C—| \_ VARIES I || TRAFFIC
- BARRIER
7 \TEMP. BARRIER |
TEMPORARY SUPPORT |
g OF EXCAVATION | 5o
T MAX. B
EL. 274.35
EXISTING CHANNEL
0.222%_ 5|2 ~EL. 27335 [INVERT
% //71/ il OO IO CO T2
| AN OOV IR OOV IONND Q| = 1=

60"x38" ELLIPTICAL R.C.P. /

o 4 4 4
Q [ WaaVal QO nl [ Wae) [ Wae) yaWeY

AGGREGATE BEDDING USING #57 STONE

CLASS PE, TYPE Ill, GEOTEXTILE PLACED UNDER
AGGREGATE BEDDING TO LIMITS SHOWN. COST
TO BE INCIDENTAL TO AGGREGATE BEDDING ITEM.

SECTION

STAGE I REMOVAL

SCALE: 14 " = 1-0"

\\x—CLASS | RIPRAP CHANNEL PROTECTION

\\\\\\\\\\\\_GEOTEXTKE CLASS SE (TYP.)
COMPACTED AGGREGATE BEDDING USING

GRADED AGGREGATE BASE MATERIAL
UNDER HEADWALL FOOTING

STAGE ICONSTRUCTION NOTES:

. CONSTRUCT NEW PORTION OF PIPE AND HEADWALL TO THE LIMITS SHOWN.
. BACKFILL AND INSTALL ROADWAY ASPHALT.

W N

INSTALL W-BEAM TRAFFIC BARRIER.

4. REMOVE TEMPORARY PRECAST TRAFFIC BARRIER.
5. RETURN TO TWO LANE TRAFFIC.

6. PLACE CLASS IRIPRAP CHANNEL PROTECTION.

STAGE ITREMOVAL NOTES:

l. SHIFT TRAFFIC AS SHOWN.
2. PLACE TEMPORARY PRECAST CONCRETE TRAFFIC BARRIER AS SHOWN.
3. ONCE THE PRECAST CONCRETE TRAFFIC BARRIER IS IN PLACE THE

CONTRACTOR SHALL REMOVE RAILING, FILL, HEADWALL AND CULVERT
TO THE LIMITS SHOWN HATCHED.

REVISIONS

M UI' REPLACEMENT OF SMALL STRUCTURE

MARYLAND DEPARTMENT NO. 03189X0 SINGLE 60" x 38" ELLIPTICAL
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B CONSTRUCTION

MD 146 AND P.G.L.—~
— 3 23'-10" 23'-10" -
2/_O||
DIMENSIONS ___/ 3 26'-6 1/8 20" 12°-0" MIN, X 3-0", | -0
FT’%REEND'CULAR\ CONSTRUCTION REVERSIBLE LANE 2:| HEADWALL
CONSTRUCTION |’-Q" L 6'-0" ~2'-0" 16'-8 7/8 " N CRADING
\HEADWALL| | | 2:I GRADING "Woﬂ‘ - ‘
W-BEAM
TRAFFIC 1] ]- W-BEAM
BARRIER — 7 VAREES P/GE, P/C—| | VARIES | 1| TRAFFIC STAGE I CONSTRUCTION NOTES:
———~ BARRIER
| N 1evp. BARRIER | . CONSTRUCT NEW PORTION OF PIPE AND HEADWALL TO THE LIMITS SHOWN,
| TEMPORARY SUPPORT | 2. REMOVE PORTION OF TEMPORARY SUPPORT OF EXCAVATION BELOW PROPOSED
i OF EXCAVATION | 5o PAVEMENT SECTION.
| MAX. 3. BACKFILL AND INSTALL ROADWAY ASPHALT.
EL. 274.35
EXISTING CHANNEL 4. INSTALL W-BEAM TRAFFIC BARRIER.
EL. 274,45~ 0.222Y EL.273.35 INVERT
________________________ e T ——— o 5. REMOVE TEMPORARY PRECAST CONCRETE TRAFFIC BARRIER.
EL. 273.45 _ RSN @SN LSt
J LR e e e e e e e e e e B e G e 6. RETURN TRAFFIC TO FINAL PATTERN.
dE Q60"x38" ELLIPTICAL R.C.P. | CLASS IRIPRAP CHANNEL PROTECTION
AGGREGATE BEDDING GEOTEXTILE CLASS SE (TYP.)
USING #57 STONE
COMPACTED AGGREGATE BEDDING USING
CLASS PE, TYPE I, GEOTEXTILE PLACED UNDER GRADED AGGREGATE BASE MATERIAL
AGGREGATE BEDDING TO LIMITS SHOWN. COST UNDER HEADWALL FOOTING (TYP.)

TO BE INCIDENTAL TO AGGREGATE BEDDING ITEM.

SECTION
STAGE Il CONSTRUCTION

SCALE: 14 " = 1-0"
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~——P8 CONSTRUCTION
MD 146 AND P.G.L.
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I |
|
Ll L B |5/_O|| N
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] EXISTING CHANNEL
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R O B e F
J e R R e e e e e R e e e = \ =0
_? g &60")(38" ELLIPTICAL R.C.P. CLASS IRIPRAP CHANNEL PROTECTION
AGGREGATE BEDDING GEOTEXTILE CLASS SE (TYP.)
USING #57 STONE REVISIONS
COMPACTED AGGREGATE BEDDING USING
CLASS PE, TYPE lll, GEOTEXTILE PLACED UNDER GRADED AGGREGATE BASE MATERIAL M J
AGGREGATE BEDDING TO LIMITS SHOWN. COST UNDER HEADWALL FOOTING (TYP.) i REPLACEMENT OF SMALL STRUCTURE
TO BE INCIDENTAL TO AGGREGATE BEDDING ITEM. MARYLAND DEPARTMENT NO. 03189X0 SINGLE 60" x 38" ELLIPTICAL
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Letters shall be 2” green . block shall be formed for O A -
letters with 1%, spacing ( & s placement of the numbers. 2000— — S = NS . S \
between letters on whife 5 el L See Plans for location of block. apday > © o~ : NS X o
reflective background. < ° {03623X0}— = 2 = - N =
o s
Small structure number “] qE ¢ structure /\ S . §
_ 2 inventory 3 = <
¥ =
Drill 2 - 3% dia. holes > number kj o . . .
spaced as shown for ¥g" g : . i N\ i & 5,
dia. stainless steel nuts, bolts S = = 70,
and lock washers. Burr pu o < B e
threads after installation. 5 ? = RS = | .
e qé \\ // ///2
O N /2 < N
8 - ;>~ 6’— ;>(\l S
® s
8 ¢ of pipe &
This position may be an - - ¢ of yeor built.
X (culvert), R (retaining 3
wall) or N (noise wall) < UPSTREAM END
':\ " " " 3"
Note: 3 | 3 3 "
Delineator post shall be standard HEADWALLS FOR PIPES AND/OR PIPE %" Y % 241" | f ‘e P
6" galvanized post. ARCHES WITH RISE 3'-0" OR GREATER | | | | = S
_ S
—~—¢ of numbers, letter and delineator post. ::o ;; . ,&o s .
SMALL STRUCTURE SIGN . = - — . =
Scale: None P o = e
Placement Notes: Top of Headwall /—¢_ of Inventory Number* /—‘T—_ of year built numeral e . B \m g P
7 I'-5" min, I'-0" = NS =y = S .
I. The small structure sign shall be placed behind traffic barriers where applicable, ' . == X
(delineator post to be driven within traffic barrier w-beam post). The sign ~—I—Approach end of z, <] . n e T in
shall be placed at the approach ends of the structure on the right side of | headwall. S N —J
the road, at roadway level. 23_00 N - R S
- - ~ = s s NN
2. Divided highways shall have only one sign placed at each approach end. 93_0| | Z . e ] = ~ - %
| ¢ of Inventory ¥ S : . = L] 2 .
3. If traffic barriers are not present, place small structure sign as close to S Numbervcnd ygcr NS o ™ - L e
end of structure as possible but sign must be visible from the approach ] | built numeral T = = - - =
roadway. WWA}YMWNNNNNNN@/NWWWW . NG NS Do
L — 5,
4, For noise walls and retaining walls place one small structure sign at Inside and oufsidi/ N inventory Number to be placed on 2 L |,
_\ e
each end. face of Headwall: UPSTREAM END both sides of headwall at same corner. '-.b o A
5. For retaining walls that are not visible from the approach roadway, [, -
place small structure sign as close to end of structure as possible
but sign must be visible from approach roadway. For retaining walls BOX CULVERTS
that are visible from the approach roadway, - Yy
refer to SI-104.
. o . ¥Black numbers 3" high on a painted white
6. Always locate small structure sign so that it will be in the safest background, (5 x 17), SECTION A-A
position possible relative to highway and pedestrian traffic. Notes:
I.For e§<isﬂng structures, where o year built Note: APPROVAL
— STATE OF MARYLAND is shown on the structure and structure is — STATE OF MARYLAND Year built numerals to be indented into — STATE OF MARYLAND STATE OF MARYLAND
f#ﬁ?—%&?ﬁ? DEPARTMENT OF TRANSPORTATION to be rehabilitated, the marking should read %S&?ﬁ%@%ﬂ DEPARTMENT OF TRANSPORTATION concrete (unpainted) - as indicated on f#ﬁ:’é—‘o'?’?mfﬁiﬁg DEPARTMENT OF TRANSPORTATION m&?ﬁ? DEPARTMENT OF TRANSPORTATION
STATE HIGHWAY ADMINISTRATION 1942-2000 (old vear first - new vear) STATE HIGHWAY ADMINISTRATION Standord Nos. SI-I0. SI-103 and SI-104 STATE HIGHWAY ADMINISTRATION STATE HIGHWAY ADMINISTRATION
DATE: 09-20-2005 OFFICE OF STRUCTURES 2.For existing s’)rlruc’rures with noyyeor. built | ™™ OFFICE OF STRUCTURES anda 0s. ’ a . DATE OFFICE OF STRUCTURES DATE: OFFICE OF STRUCTURES
SMALL STRUCTURE contact Office of Structures for O T SOk MARKING AND NUMERALS FOR YEAR BULT MARKING NUMERALS FOR YEAR BULT MARKING
) No. SI-201. ) ) )
DETAIL NO. SI-102 SHEET_I_oF_1_ DETAIL NO. SI-I03 SHEET_|_oF_1_ DETAIL NO. SI-20I SHEET_l_oF_2_ DETAIL NO. SI-20I SHEET_2_ OF_2_

REVISIONS
M DI REPLACEMENT OF SMALL STRUCTURE
MARYLAND DEPARTMENT NO. 03189X0 SINGLE 60" x 38" ELLIPTICAL
OF TRANSPORTATION REINFORCED CONCRETE PIPE ON
STATE HIGHWAY MD 146 (DULANEY VALLEY ROAD)
ADMINISTRATION OVER DRAINAGE DITCH
SCALE_AS SHOWN ADVERTISED DATE DATE CONTRACT NO. BA0845180
DESIGNED BY S.HA. TENTAT][VE
DRAWN BY S.HA. OFFICE OF STRUCTURES
This plon is droft and subject to_change.
CHECKED BY SHA. CommICH g0 Il s ToF-Tor ROl Geconre
under MD Generd Provisions Code Annotated
Section 4-344 (Norylond Public Information Act)
DRAWING NO. S1-16 OF 18 SHEET NO. 35 OF 57
P'03: n Fr , , . PLOTTED: "03:55 PM Friday, May 17, 2019”
PLOTTEDZB3:55 PM on Fridey, May 17, 2019 ﬁ\-ll—\?EUquTOURF;E NO 031 89XO ggg\:(EYNo FILE: M:\2010\2535100466.02n9\E;Irasvyingsa\yo31789x0301.dgn




BY: david.clayton —

Location Category A - Bars in horizont

al layers in top of pour with 12" or more

of concrete below them such as in: footings, pier caps, etc.

Location Category B - All bars not in Location Category A.

Note:

= Non-epoxy coated =

Epoxy coated

LOCATION CATEGORY A LOCATION CATEGORY A
BAR CENTER TO CENTER SPACING BAR CENTER TO CENTER SPACING
SIZE 3 24 5 > 6" SIZE 3 4 5 > 6
24 -1 | 20-8 | 21 | 28 | 21 | 26 | 201 | 26 #4 K N X T TR (U T EZ TR (O R EAYTEC IS O B TATED
#5 2-8" | 3-e7 | 21 | 34 | 2-1 | 31 | 21 | 31 %5 2-1 | 28 | 2-0 | 21 | 2-0 | 25 | 2-0 | 2-5
s6 | 3107 | 5-0 | 3-1" | 4-07 | 3~ | 4-0 | 3-17 | 4-0 "6 3-0" | 3-10 | 257 | 3t | 2050 | Ferr | 25 | 3
7 5-3" | &0 | 3-u | s-rr | -1 | 4-gr | -7 | 4-g¢ #7 40 | 5-3* | 3-0 | -0~ | 2.9 | -1 | 2097 | F-7
#8 6'-10" | 8-l | 51" | e-8" | 417 | 5-4v | 41 | 54 *8 5-3* | 610" | 3-nv | s-2 | 320 | a4yt | 320 | 4
%9 g-8" | w-3" | &-6 | 8-6" | 5-2 | -9 | 51" | 6'-71" %9 6-8 | 8-8" | 5-0 | 6-6" | 4-0" | 5-3" | 3-u" | 51"
#|0 - - 8-3" | 10--9" | &-71" | &-1" | 6-3" | 8-2" #10 - - 6-4 | 8-3* | 51" | &1 | 4-10" | 6-3"
8| - - -1 | 133 | 8-1 | 0= | 7-6 | 9-9~ #] - - 7-10" | 102" | e'-3" | 8-2" | 59" | 7-6"

Location Category A - Bars in horizontal layers in top of pour with 2" or more
of concrete below them such as in: footings, pier caps, etc.

LOCATION CATEGORY B LOCATION CATEGORY B
BAR CENTER TO CENTER SPACING BAR CENTER TO CENTER SPACING
SIZE 3 4 5 > 6" SIZE 3 4" 5 > 6"
! K (O B - CE IR O I C [ EZ AT CEO B CTEC IS O B TR #4 =3 -0 | =3 | -6t | -3 | or-et | -3 | e
35 2-1" | 31 | 20 | 30 | 2-0 | 25 | 2-0 | 2-5 %5 -7 | 25" | 1-e | 2-3 | 1-e" | 110" | 1-6" | 1-10”
3 3-0 | 4'-5" | 2'-57 | 3= | 2.5 | 3-71 | 205 | 3-7 3 2-3 | 35" | 1107 | 2-9" | =107 | 2-9" | 1r-10” | 2-9”
37 4-0" | &-0" | 3-0" | 46" | 2-9 | 4-2v | 2-9 | 4-2" %7 31| 4-g | 2-av | 36 | 202 | 32 | 2n-2v | 3-2
18 5-3 | 7-10” | 3-ne | 5w | o3¢ | 4-9 | 3-2¢ | 4'-9 %8 4-0" | e-0" | 3-0" | 4-6" | 2-5 | 3-8 | 2'-5" | 3-8
39 6'-8" | 10-0” | 5-0" | 7-6" | 4-0" | &-0" | 3-n" | 5-10” %9 5-2¢ | 7-8" | 310" | 59" | 31" | 4-71 | 3-0" | 4'-6"
*10 - - 6-4 | 96" | 5= | -1 | 4-10m | T-2 %10 - - g-n | 14 | 3-ne | 510 | 3-9¢ | 51
8| - - 710" | w8 | 6'-3" | 9-4” | 5-9 | 8'-8" 3| - - 6-0" | 90" | 4-10" | 7-2" | 4'-5" | 6'-8"

Location Category B - All bars not in Location Category A.

Note:

I. When bar lap is not specified on
the Plans, the above dimensions
shall be used.

2. These bar laps do not apply when
bar is in lightweight concrete.
Greater lengths are required for
this material.

3. These bar laps only apply where
the General Notes indicate
Reinforcing Steel Design, fy = 60
ksi, and Concrete Design, f'c =
4000 psi.

4, These bar laps assume cover of
2", Greater lap lengths will be
required for cover less than 2.

5. These bar laps are Class B splices
based on the development lengths
in Std. No. REBAR-DL-103. Class B
splices are 1.3 times the
development length.

6. Class A splices may be used when
(0) the area of reinforcement
provided is at least twice that

required by analysis over the

entire length of the lap splice l.
and (b) one-half or less of the

total reinforcement is spliced

within the required lap splice 2.
length. Class A splices are 1.0

times the development length.

When development length is not
specified on the Plans, the above
dimensions shall be used.

These development lengths do not 6.
apply when bar is in lightweight
concrete. Greater lengths are
required for this material.

= Non-epoxy coated

APPROVAL

STATE OF MARYLAND

DATE: 0372172017

M&-t-—DIRECTOR
OFFICE OF STRUCTURES

DEPARTMENT OF TRANSPORTATION

STATE HIGHWAY ADMINISTRATION
OFFICE OF STRUCTURES

VERSION

BAR LAP DIMENSIONS FOR

GRADE 60 REINFORCING STEEL
IN MIX NO.6 (4500 P.S.l.) CONCRETE

. These development lengths only

. These development lengths assume

= Epoxy coated

5. The Excess Reinforcement Factor 7. If depth of member does not
was assumed to be 1.0 when
calculating these dimensions.
Atr was assumed to be 0 when
calculating the Reinforcement
Confinement Factor.

allow bar development length
indicated in Location Categories
A and B; then hooks shall be
added to dll bars not conforming,
as per D, E, and F per Std. No.
REBAR-DL-203.

-
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g
al.
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O |+
> O
O C
oo
N -
L
G
= ¥ =
Hook ¢—2" min. cover

3" min. cover for footings
(See plans for exceptions)

STANDARD 90° HOOK

-
c

o

€

al. ,\l
ol
k=
>|o
olc
olo
P

25" min. cover
3" min. cover for footings
(See plans for exceptions)

STANDARD 180° HOOK

Note:

For Hook Dimensions and Bends,

see Std. No. REBAR-BB-102.

BAR | " LOCATION CATEGORY
SIZE 5 3 3
* T 10" 8"
*5 9" I-0" 10
*6 10" -3 [ r-0”
*7 B
*8 R
*g -4 [ -0 [ e
*10 -5 | 21 [ r-s”
gl -1 [ 2-37 [ r-ior

* LOCATION CATEGORY:

D- All bars terminating with a standard 180°hook with side cover (normal to plane of hook)not less
than 2!,",and for 90°deq. hook,cover on bar extension beyond hook not less than 2.

E- All bars not in Category D.

F- All bars with hook enclosed vertically or horizontally within ties or stirrup-ties spaced along the
full development length not greater than 3d where d is the diameter of the hooked bar.

Note:

I.When development length is not specified on the

Plans, the above dimensions shall be used.

2.These development lengths do not apply when bar is

in lightweight concrete or any other
strength of concrete.

3.These development lengths only apply where the

apply where the General Notes APROVAL

M&g‘D\RECTOH
OFFICE OF STRUCTURES

DATE: 03/21/2017

indicate Reinforcing Steel Design, fy
= 60 ksi, and Concrete Design, f'c =
4000 psi.

VERSION

cover of 2". Greater development

STATE OF MARYLAND
DEPARTMENT OF TRANSPORTATION

STATE HIGHWAY ADMINISTRATION
OFFICE OF STRUCTURES

DEVELOPMENT LENGTH DIMENSIONS FOR

GRADE 60 REINFORCING STEEL
IN MIX NO.6 (4500 P.S.L) CONCRETE

General Notes indicate Reinforcing
Steel Design, fy = 60 ksi. and
Concrete Design, f'c = 4000 psi.

4.1f depth of member does not allow
bar development length indicated in
Categories A, B, and C: Std. No.
REBAR-DL-103; then hook shall be
added to all bars not conforming,
as per D,E & F.

Top of proposed sidewalk.
Provide joint in sidewalk

over PVC pipe

Sidewalk Area

APPROVAL

&5 Fwdnen DIRECTOR
OFFICE OF STRUCTURES

DATE: 05/10/ 2011

VERSION

1.0

STATE OF MARYLAND
DEPARTMENT OF TRANSPORTATION

STATE HIGHWAY ADMINISTRATION
OFFICE OF STRUCTURES

DEVELOPMENT LENGTH DIMENSIONS OF HOOKED
BARS FOR GRADE 60 REINFORCING STEEL
IN MIX NO. 6 (4500 P.S.l.) CONCRETE
NON-EPOXY COATED REINFORCING

DETAIL NO. REBAR-DL-203 SHEET_|_OF_1_

Finished Groundline

Gutter Line

L

4"$PVC pipe. Slope pipe 27 t to outlet.
Invert at outlet to be 2" above gutter line.

A

Dampproof

System | or Il as
dictated by below

5 @ I'-6" ¢c/c
/_

-4

s

-

\

(15" Moximum Spacing)

Finished Groundline

Dampproof

#5's spaced as shown

DRAIN AT SIDEWALK

Scale : None

% #5 Threaded Rebar Dowel
Coupler at I'-6"' c/c.

Finished Groundline

If front face of wall is vi.sible to

—If wall has concrete flume
at rear face carry Porous
Backfill to underside of flume

vehicular or pedestrian traffic, drain

Dampproof

1.0 lengths will be required for cover 1.0
DETAIL NO. REBAR-BL-103 SHEET L oF_L_ less than 2" DETAIL NO.  REBAR-DL-103 SHEET L oF_L
HOOKS
TABLE Il
REFERENCES
I. ACl Types SI thru Sl
2. ACI Types Tl thru T8
_HOOKS 3. SHA Ties and Stirrups
M (Note: Tie and stirrup types supplied in sizes *3-#8)
REFERENCES
STIRRUP_AND TIE HOOKS
2 dy for ®6, *7, *8 n
6 dp for *3, #4, #5 -
I ACI Types | thru 26 or 25 in, minimum N |
2. SHA Standard Pin Bending 3|&
3. SHA Radius Bending Tl< ||
/ D
Detailing Hook Detailing Aor G
- N N o C o C
Dimension o | Aor G Dimension £ 2 d £ S o Detailing Hook
z —— d 2\ 5|5 S|& Dimension | Aor G
& - D @D o o D 3£ 3IE — —
5 & 5 B ﬁ@
I 4 dp or - ~ 0 0 ©
2'/5" min - QD/ j/ | 4 dp or
180° 90° 2%, min
30° 135° 180°
STIRRUP_AND TIE HOOK DIMENSIONS, in.
RECOMMENDED END HOOKS, ALL GRADES
Finished BAR D, in. [90 - deg hook 135 - deg hook
BAR [bend diameter 180 - deg hook 90 - deg hook SIZE A or G A or G H, approx
SIZE D, in. A or G in J, in. A or G in #3 VA 4 4 2%
"3 A 5 3 6 24 2 4/, 4/ 3
"4 3 6 4 8 “5 2! 6 5! 3
" 39, 7 5 i0 = 4|2 5 7§i 432
*6 4/ 8 6 1-0 7 5/, -2 9 5/,
e E D
E 9l -3 A -7
|0 IOZ’4 |—!73 |—|2'§ |2—|8 RECOMMENDED END HOOKS, ALL GRADES
ll ! I- 1-274 - Finished
*14 18'/4 2-3 1-974 2-1 BAR |bend diameter 180 - deg hook
8 24 3-0 2-4', 3-5 SIZE D, in. A or G in J, in.
#3 2'/4 5 3
#4 3 6 4
85 3% 7 5
6 4/, 8 6
®7 5/ 10 7
“8 6 Il 8

wall; for s

pipe shall extend 3 from face of

idewalks adjacent to

1-0"

wall see above; for all other

Porous Backfill

Q !(xv(vv!v!xxx(é % Wjﬁ

*
* | conditions make flush. ‘\ |66 per forated PVC Drain Pipe
—2 cu. ft. Porous Backfill sloped to drain to each outlet
5 at each drain 5 pipe (minimum slope '/4"/ft.)
Finished L —2-*5 @ I'-6" ¢c/c Finished S —1:6 slope to drain to wall
Groundline Groundline \
‘\ ‘ ¥ ) _|1_4u ‘\ _|1_4u
N\ A N4 T 2/ 1 T \
6" PVC 6"¢ Non-Per forated PVC Circular Pipe \-Concre‘re (Mix No. | or better)
Drain Pipe Underdrain Outlet with T-Connection t Slope rear face as steep as

2-*5 bars I'-6" long—| L

6’9 Pipe Underdrain (15’ Maximum

ground will allow.

Spacing, 1" Fall).

2' square concrete /

block at each drain,
see System |l J
for additional details

0o
2'-0"
*5 0 I'-6"c/c

*5's spaced as shown—|j

This system shall be used for all retaining walls, all
wing walls (not in System I\

REVISIONS

W Ol

MARYLAND DEPARTMENT
OF TRANSPORTATION

STATE HIGHWAY
ADMINISTRATION

REPLACEMENT OF SMALL STRUCTURE
NO. 03189X0 SINGLE 60" x 38" ELLIPTICAL
REINFORCED CONCRETE PIPE ON
MD 146 (DULANEY VALLEY ROAD)
OVER DRAINAGE DITCH

This system shall be used for all box culvert wing walls

and other wing walls that are both less than 30°long and

less than 16’ high (height of wall from bottom of footing to
top of highest section). One drain shall be placed at € of wall
for all walls less than 15" long. For walls between 15 and 30’ long,

SYSTEM Il

STANDARD DETAILS

two drains shall be placed, one at each third point.

Scale : None

SCALE_AS SHOWN ADVERTISED DATE

DATE CONTRACT NO. BA0845180

SYSTEM |

APPROVAL STATE OF MARYLAND APPROVAL STATE OF MARYLAND Scale :None APPROVAL STATE OF MARYLAND DESIGNED BY =HA, TENTATIVE

R — DEPARTMENT OF TRANSPORTATION £.5 Fde, DIRECTOR DEPARTMENT OF TRANSPORTATION Note: L8 Fadnen. DIRECTOR DEPARTMENT OF TRANSPORTATION DRAWN BY SHA OFFICE OF STRUCTURES

OFFICE OF STRUCTURES STATE HIGHWAY ADMINISTRATION OFFICE OF STRUCTURES STATE HIGHWAY ADMINISTRATION I.Exog’r .elevo’rionfp'll’ddroin to be determined | CFfICE OF STRUCUTRES STATE HIGHWAY ADMINISTRATION — This plon is draft and subject fo_change.

OFFICE OF STRUCTURES : OFFICE OF STRUCTURES y Engineer in field. OFFICE OF STRUCTURES It is int [intro- deliberaf
DATE: 11/17/1997 DATE: [1/17 /1957 %.BOFO[#% bocfkﬂlcl (rdeffer *[)o .gec‘riorlr é69)_. o o CHECKED BY SHA cﬂ:ﬁ"ﬁ%&%ﬁ‘gﬁgﬁﬁgE:égbﬂ(r{n%%:ﬁre
VERSION VERSION «J88 THIS STANAOrd Tor bridges wirh wing YERSION RETAINING WALL AND WING WALL Section 4-344 Noryland Public information Act

walls that are not parallel to the highway. y!
REINFORCING STEEL HOOK TABLES AND DIAGRAMS REINFORCING STEEL HOOK TABLES AND DIAGRAMS For bridges with wing walls parallel to the DRAINAGE SYSTEMS
1.0 1.0 h;]ghv{ro% se_:FeSS:rcd. Ncé. §rUBI-DR-203 1.0
. shee 0 or details. .
DETAIL NO. REBAR-BB-102 SHEET | _oF_2_ DETAIL NO. REBAR-BB-102 SHEET_2_OF_2_ DETAIL NO.  RW-30I SHEET_1_oF_I_ DRAWING NO. — St-17 OF 18 SHEET NO. 36 OF 57
PLOTTED:"93:55 PM on Friday, May 17, 2019" STRUCTURE SURVEY PLOTTED: "03:55 PM on Friday, May 17, 2019’
INVENTORY NO. 031 89XO BOOK NO. FILE: M:\2010\23100466.29\Drawings\03189X0s02.dgn
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YPICAL BAR BENDS

O |o

®
e

& @ @ o & O OO0
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O,
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® G
L.

A
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o

ISOMETRIC
VIEW

1 F

ISOMETRIC

VIEW F

’ 0
A| J
Bre/N\C H
K D )
L 0 1
|
A B
oNC I
del®
L 0 1
| J
A
Bra/N\C H
D

SHA

BENDS

YPICAL BAR

STANDARD PIN_ BENDING

0 B
A G TR 2 (A
Ny ( R
e o
H B E K H

TR 3 |A

H B » D J ‘
TR 4 (A

TR 6 (A

o

RADIUS BENDING ‘

ACl Type 3 (A

Two Plane Bending

c —
D Jl AN
B ACI Type 3 (; N
PLAN
C B _
B ﬁ ¢ -
D D STR. T & B _\ .
ELEVATION END VIEW

GD)

J

RN RIS -NER-NER-NEE-N

Hooks for truss bars optional.

Straight T¥& B.Bars

Can be substituted for bars in
these configuration patterns
(¥T, Bars with or without hooks)

U.N.O.

TRUSS BAR CONFIGURATION

TYPES SPI, SP2, SP3 ————=

SPI- 1, EXTRA TURNS T & B
SP2 - 2 EXTRA TURNS T & B

“E"" PITCH

Iloll
OUTSIDE DIA.

G 1 G
B D H B D H
o C c "I‘K_ R SP3 - 3 EXTRA TURNS T & B ‘
" - B HEIGHT
@ @ o B 3 B D a H LENGTH = LIN. FT. WIRE |
G A G \‘ b 0 A
- SPIRAL
B D B D
K
D Unless otherwise noted diameter D is the
@ H R_ E B\ A H same for all bends and hooks on a bar
A G A G D H J
B D B
J J ‘ © _1 -0 o
B D B D C K___ J ) ’\D REE
) PN H
<:> C*
l‘_'l Where slope differs " 0
(: ) ] —- < - from 45° dimensions
E OVERBEND 'm ‘H" and ‘K’ must be shown
E
JR— H
0 8 L ALe —* A HOOK ENLARGED VIEW _SHOWING
§ " L, * * BAR BENDING DETAILS
B D
K
Notes:
I.All dimensions are out to out of bar or to tangent points for 135°
0 | and 180° hooks.
|G C ] U 2.'J' dimensions on 180° hooks to be shown only where necessary to restrict
LAP = K AN S hook size. Otherwise standard hooks are to be used.
D D J H H 3.Where ‘J’'is not shown. "J’ will be kept equal to or less than 'H' on truss
e C c B D o H bars. Where ‘J’' can exceed ‘H’ it should be shown.
0 _H' =% \‘ 4.'H’ dimension on stirrups to be shown where necessary to fit within concrete.
E |k C \‘ S5.Where bars are to be bent more accurately than standard bending toler-
|G 0 K K K ances, bending dimensions which require closer fabrication should have
«—I—q- C% limits indicated.
@ 0 &D D)
o g 0 [P - GENERAL NOTES
AN ~ a ok |
B2 H H H B
A B O, B 0l U o B 0 iy L REVISIONS
c E c | I\ c |/ I\ c I\ c© e " *p
K K K
D LY LI ML REPLACEMENT OF SMALL STRUCTURE
D, @ G MARYLAND DEPARTMENT NO. 03189X0 SINGLE 60" x 38" ELLIPTICAL
a OF TRANSPORTATION REINFORCED CONCRETE PIPE ON
0 K Y -— -
A G K J STATE HIGHWAY
NOTE TO FABRICATOR 3 o e o overbend MD 146 (DULANEY VALLEY ROAD)
' o€ _ n ADMINISTRATION OVER DRAINAGE DITCH
BENDING TOLERANCE NOTE 0 ¢ ;H
W c B D H H B |[D R
TIES AND STIRRUPS SHALL BE \‘e B D ° 0 £ B — N
¢ M dto T t
s, oo K c N o c ’ arwivibiida STANDARD DETAILS
BENDING TOLERANCES B — ,IL* F = N
SCALE _AS SHOWN ADVERTISED DATE DATE CONTRACT NO. BA0845180
@ NOTE TO FABRICATOR —LPAlE
BENDING TOLERANCE NOTE
DESIGNED BY SHA.
TIES AND STIRRUPS S —— TENTATIVE
BENT WITH A PLUS ZERO INCH DRAWN BY S.HA. OFFICE OF STRUCTURES
(+0'") MINUS (-) NORMAL ACI Ilhis p|(11n is draf/t ?nd_sub]ecf dfélzbchar}ge.
TIES AND STIRRUPS BENDING TOLERANCES CHECKED BY SHA, comicQlion el 5 1ot ot Aol Gecofre
under M Generd Provisions Code Annotated
Section 4-344 (Norylond Public Information Act)
DRAWING NO. S1-18 OF 18 SHEET NO. 37 OF 57
PLOTTED:"93:55 PM on Friday, May 17, 2019" STRUCTURE SURVEY PLOTTED: "03:55 PM on Friday, May 17, 2019’
INVENTORY NO. 031 89XO BOOK NO. FILE: M:\2010\23100466.29\Drawings\03189X0s03.dgn
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GENERAL NOTES:

@(’@ SPECIFICATIONS: -SHA SPECIFICATIONS DATED MAY, 2017
Z @\g\ -REVISIONS THEREOF AND ADDITIONS THERETO AND SPECIAL
%\\ PROVISIONS FOR MATERIALS AND CONSTRUCTION.
Q»O‘* AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS DATED 2014
/ RIGHT-OF-WAY LINE WITH INTERIMS.
PE PE PE CONCRETE DESIGN: LOAD AND RESISTANCE FACTOR DESIGN
| / | METHOD. f'c = 4,000 PS|
EXISTING POLE EXISTING AERIAL COMMUNICATION REINFORCING STEEL f's = 60,000 PSI
TO REMAIN ™ /LINE TO REMAIN DESIGN:
]7\ W.P. 2.l PRECAST CONCRETE HEADWALL HOADING: k=93
ol o o A N H
//\7‘< / PIPE: 60"x38" ELLIPTICAL PIPE SHALL BE CONCRETE CONFORMING TO
/ [ J | o CLASS V PIPE. ALL PIPE JOINTS SHALL HAVE GASKETS TO PROVIDE
= //’ / /] | © A WATER TIGHT CONNECTION,
= — | L =
NIZEE. 275 /// / //// =6 5|< CONCRETE: ALL CONCRETE FOR PRECAST HEADWALLS SHALL BE MIX
=l = = J|x NO. 6 (4,500 PSI.
SSENEE L // / EXISTING CULVERT AND HEADWALL 575 ] b
S [ [ & /] @ o SHOWN HATCHED TO BE REMOVED —1 S REINFORCING REINFORCING STEEL SHALL CONFORM TO ASTM A 615, GRADE 60.
: B-03 STEEL: ALL SPLICES, NOT SHOWN, SHALL BE LAPPED AS PER BAR LAP
— ! 'l ' '] 5 N S . S SR '/-’,/ & 3 g 3 2 '] _1 CHARTS. MINIMUM COVER FOR ANY BAR SHALL BE 2" UNLESS
1T &l ¥ ] 7\\,7\ NN\ ] 1 OTHERWISE NOTED, WITH THE EXCEPTION OF BARS AT THE BOTTOM
4+— 7 // /| o AND SIDES OF ALL FOOTINGS WHICH SHALL HAVE 3" MINIMUM COVER.
1 @) M| —
= ! © /] o~ FOR TIES AND STIRRUPS: STANDARD ACIBENDING TOLERANCES
= —
- . 8 // T L ARE MODIFIED TO PLUS (+) ZERO INCHES, MINUS (-) NORMAL AC
N O / /V_6O"X 38" ELLIPTICAL 0 BENDING TOLERANCES.
oo 2y iy /// /| REINFORCED CONCRETE PIPE (R.C.P) o S ONLY GRADE 60 CAN BE USED ON THIS PROJECT
M~ XNZ T TO TIMINONIUM ROAD = 2l :
N — 5 ! || _—& PROPOSED R.C.P. <<= =
I @ o @ / § ALL REINFORCING STEEL IN THE HEADWALLS SHALL BE EPOXY
S 3 // > | STA. 2+00.00 COATED.
S 2 W.P. 2.0
i I 1+75.00 = // // N 20°33'28.32'F 2+25.00 I KEYS: ALL KEYS ARE NOMINAL SIZE.
s | Qa / & i
\ \ | |
] | | ] // N /| / o EXCAVATION: ALL EXCAVATION REQUIRED FOR THE PLACEMENT OF THE NEW
- - Ly / /] B CONSTRUCTION MD 146 AND P.G.L. HEADWALLS AND PIPE WILL BE MEASURED AND PAID FOR AS
Ie = @ NN / CLASS IEXCAVATION. NO OTHER CLASS OF EXCAVATION WILL
2 5 @l y /// i 99° 49'34" (1) = | BE PAID FOR ON THIS PROJECT.
M — ™ =z TO OLD BOSLEY ROAD R | Z
cl R — o //\\// —p- =5 EXISTING ALL DIMENSIONS AFFECTED BY THE GEOMETRICS, AND/OR
I NN < | / / < STRUCTURE: LOCATION OF THE EXISTING STRUCTURE SHALL BE CHECKED
® 9 Pl o // / IN THE FIELD BY THE CONTRACTOR, BEFORE ANY CONSTRUCTION
= o & / /] IS DONE, AND BEFORE ANY MATERIAL IS ORDERED OR FABRICATED.
NI B N Y // /] Sl IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO
% \\“ / ] o =is _ SUPPLY THE ENGINEER WITH ALL FIELD DIMENSIONS REQUIRED
= // | i = TO CHECK DETAIL DRAWINGS. THE t MARKS SHOWN WITH
1 / /] Y TR ik DIMENSIONS AND STATIONS DO NOT INDICATE ANY DEGREE
1 // T 1 My OF PRECISION. THESE MARKS () INDICATE EXISTING DIMENSIONS
/ — | AND STATIONS THAT MAY VARY AND DO REQUIRE FIELD VERIFICATION
y i BY THE CONTRACTOR.
1
Y Y
I ! ¥ ! ¥ _v_’/o EXISTING CULVERT AND HEADWALLS SHOWN IN LONG DASHED LINES
| =] 576 k. = TO BE COMPLETELY REMOVED.
= ol b —|a = |0
IS = NEW W-BEAM TRAFFIC BARRIER (TYP.) 9 P COVER FOR CONCRETE NO CONSTRUCTION EQUIPMENT, WITH THE EXCEPTION OF THE ROADWAY
NIENE 1 v &o BOXES, PIPES AND/OR PAVING EQUIPMENT DURING THE PAVING OPERATION, SHALL BE
il [ PO = PIPE ARCHES: PERMITTED TO PASS OVER THE PIPE UNTIL THE ROADWAY PAVING
7o VE A © HAS BEEN COMPLETED
S %OOOC—PRECAST CONCRETE HEADWALL | -
0 O%
— CLASS | RIPRAP /
&%@& CHANNEL PROTECTION PROPOSED SECTION
s DI \
8‘@%300 RIGHT-OF-WAY LINE NOTES:
C o
5D O~=20
DO%OO%C o FOR MOT PLAN AND GENERAL NOTES, SEE SHEET NOS. 4 AND 6.
N J9BH0C FOR PIPE PROFILE AND DETAILS, SEE DRAWING NO. S2-3.
) 800C FOR HEADWALL DETAILS, SEE DRAWING NOS. S2-5 TO S2-10.
%C%o@% FOR PIPE SEQUENCE OF CONSTRUCTION, SEE DRAWING NOS. S2-13 TO S2-I5.
OOOCDQO%OC
C
) 0 q
OQ% - REVISIONS
M 01' REPLACEMENT OF SMALL STRUCTURE
MARYLAND DEPARTMENT NO. 03190X0 SINGLE 60" x 38" ELLIPTICAL
OF TRANSPORTATION REINFORCED CONCRETE PIPE ON
" STATE HIGHWAY MD 146 (DULANEY VALLEY ROAD)
o Y ADMINISTRATION OVER DRAINAGE DITCH
o
DENOTES LIMITS OF PERPETUAL
——-Ga— GENERAL PLAN AND NOTES
—C e 7= [y I g [=] N & EASEMENT FOR MAINTENANCE
__ OF DRAINAGE STRUCTURE (TYP.) NOTE: @ INDICATES PROPOSED BORING LOCATION. SCALE _AS SHOWN ADVERTISED DATE DATE CONTRACT NO. BA0845180
el eEEE——
el eE——
—~— Pt PE PE BORING LOCATION DESIGNED BY RDL TENTATIVE
K C I WORKING POINT COORDINATES PLAN BORING NO.| STATION | OFFSET | NORTHING | EASTING DRAWN BY DRC T
W.P. NORTHING EASTING , ; . B-03 2+02.6l 15.25" L 652,159.87" |1,427,646.3!" CHECKED BY XXX o e
TECHNOLOGIES 2.0 652152.0347 1427659.6704 SCALE: 316 = = 1-0 B-04 1+96.14 22.50" R 652,140.48' |1,427,679.38" D e o e
2. 652164.1737 1427638.9667
In Joint Venture 2.2 652139.8956 1427680.374I DRAWING NO. S2-1 OF 18 SHEET NO. 38 OF 57
PLOTTEDDD5 PHM on Fradey, Moy 17, 2015 STRUCTURE  © 03190XO SURVEY o 201005500156, 55\ DS o1 MD, 146 dign




BY: david.clayton —

HYDROLOGIC DATA HYDRAULIC DATA

V.ROADWAY AND STRUCTURE DATA

. SOURCE: . SOURCE:

EXISTING PROPOSED
ITEM
PREPARED BY: O SHA O CONSULTANT: DATE: PREPARED BY: O SHA [ CONSULTANT: DATE: STRUCTURE STRUCTURE
2
FILE LOCATION: FILE LOCATION: ITEM 71 RATING NAME OF WATERWAY
: DATE BUILT
. DRAINAGE AREA: ACRES SQUARE MILES METHOD(S) OF ANALYSIS:
OVERTOPPING ELEVATION
Il METHOD(S) OF ANALYSIS: I. HYDRAULIC DATA OVERTOPPING LOCATION
(DESCRIBE)
USGS GAGE DATA ANALYSIS NCPENT
o GAGING STATION NO. 4 4 4 > LEFT OVERBANK  ° RIGHT OVERBANK  ° || piccramce OVERTOPPING FLOW CONDITION
o LOCATION 3 S TRUCTURE WATER CHANNEL LOOKING LOOKING OVER ROAD ((OVERTOPPING Q < 100 YR FLOOD)
o DRAINAGE AREA FLOW CONDITIONS CROSS-SECTION WATERWAY Lot TG PONNSTREAM PONNSTREAN FREEBOARD '
o YEARS OF CONTINUOUS RECORD Q W v |D Q W v | b Q wlvyo TOTAL STRUCTURE WATERWAY AREA”
USGS REGRESSION EQUATIONS -
REFERENCE . APPROACH ° STRUCTURE DESCRIPTION
SCS TR - 20 METHOD - VERSION USED (DATE) DESSRBE LON || N/A N/A =
o RCN (EXISTING-HOMOGENEOUS WATERSHED)' DESCRIBE INLET TREATMENT
o RCN (ULTIMATE HOMOGENEOUS WATERSHED)' UPSTREAM "
o Tc (HOMOGENEOUS WATERSHED)' AT STRUCTURE OUTLET TREATMENT
FEMA BASE FLOOD (I00-YEAR) DISCHARGE (CFS)  METHOD USED BY FEMA B "
OTHER (DESCRIBE) DOWNSTREAM MANNINGS *N* VALUE
AT STRUCTURE N/A
HAS FLOOD ROUTING BEEN USED IN DETERMINING FLOOD
AS FLOOD | N % : V.SURVEY BOOK NUMBERS

METHOD SELECTED 100 (DESCRIBE LO- || N/A N/A REFERENCE DATUM FOR ELEVATIONS
V. COMPUTED FLOOD DISCHARGES VI.FLOOD PLAIN MANAGEMENT DATA

AT STRUCTURE

FLOOD DISCHARGE
RETURN PERIOD (CFS) 6 7 DATE OF FLOOD INSURANCE STUDY COMMUNITY PANEL NO.
(YEARS) ?éFSzEDESNDEXII_:STOIISGE ; WAE%?ESFQI%?-IE%NDLébTElyégh%ENT DOWNSTREAM N/A
WA H VELOPMEN AT STRUCTURE
- PROJECT LOCATION (CHECK BELOW):
10 QINCIPIENT OVERTOPPING, @500 APPROACH 8 __ BEYOND FEMA PROGRAM LIMITS (NOT IN "A"HAZARD ZONE)
” OR OTHER DISCHARGE S BE Lo N7A N/A
FEMA HAZARD ZONE "A"; NO BASE FLOOD ELEVATIONS ESTABLISHED
50 DESCRIBE
UPSTREAM W,
100 AT STRUCTURE FEMA HAZARD ZONE "A"; BASE FLOOD ELEVATIONS ESTABLISHED
200 7 REGULATORY FLOODWAY YES NO
DOWNSTREAM
AT STRUCTURE N/A MAXIMUM CHANGE IN WATER SURFACE ELEVATION UPSTREAM OF

V. HISTORIC FLOODS BRIDGE DUE TO HIGHWAY PROJECT (MAX.BACKWATER) __ FT.

LOCATION OF MAX.BACKWATER FROM
MAGNITUDE | HIGH WATER
YEAR (CFS) ELEVATION WHERE MEASURED SOURCE OF DATA 1 BRIDGE SCOUR DATA UPSTREAM FACE OF BRIDGE FT.
. DESCRIBE TYPE OF STUDY DONE TO DETERMINE CONSISTENCY
A.SCOUR EVALUATION STUDY TITLE: WITH NFIP STANDARDS
PREPARED BY |:| SHA |:| CONSULTANT DATE DATE COMMUNITY ACKNOWLEDGEMENT FORM ISSUED:
2 IS THE PROJECT CONSISTENT WITH THE CODE OF FEDERAL REGULATIONS,
FILE LOCATION: ITEM 113 RATING PART 650 A, LOCATION AND HYDRAULIC DESIGN OF ENCROACHMENTS ON
SCOUR EST'MATES NOTES FLOOD PLAINS (23 CFR 650 A). Y/N
VI. STREAM MORPHOLOGY ' ' : BLANK SPACES INDICATE THAT DATA IS NOT AVAILABLE S THE PROJECT CONSISTENT WITH THE ANNOTATED
DESIGN CONDITIONS FLOOD CONTRACTION OR IS NOT APPLICABLE F MARYLAN ( MAR . . )? Y/N
STREAM TYPE VALLEY TYPE (DESCRIBE SPECIAL CONDITIONS DISCHARGE DIE-(?SAGDEm / SCOUR DEPTH CHANNEL BED LOAD TYPE OF SCOUR CODE © LAND (€O 08.05. 03
SUCH AS OVERTOPPING, LOW ot o T waniTuDE|  AGGRADATION | ‘LOOKING DOWNSTREAM) (FT) (DESCRIBE) (LIVE BED/CLEAR WATER) l. PARAMETERS COMPUTED ASSUMING THE WATERSHED
TAILWATER, INFLUENCE OF PERIOD FT K MAN | RT IS HOMOGENEOUS WITHOUT SUBDIVISIONS
STREAM BED MATERIAL: CONFLUENCES, ETC.) (YEARS) | (CFS) OVERBANK| CHANNEL [OVERBANK V” COMMENTS
2.1TEM 71 RATING AND ITEM 113 RATING; REFER TO THE OBD - -
DESCRIPTION Dl6 D50 D84 DESIGN FLOOD GUIDE FOR COMPLETING THE SI&A INPUT FORMS.
FOR SCOUR
3. RECORD FLOW CONDITIONS USED IN ANALYSIS: DISCHARGE (Q),
BANK FULL CHARACTERISTICS: TAILWATER CONDITION AND HOW SELECTED, ETC. (FOR
CRECK P00 DEPRESSED CULVERTS, INDICATE UNDER COMMENTS THE
Q AREA WIDTH DEPTH ASSUMPTIONS MADE AS TO WHETHER SEDIMENT WILL REMAIN
SLOPE MANNINGS VALUE PURING FLOODS)
|In||
SINUOSITY OTHER 4, FOR CULVERTS, USE THESE THREE COLUMNS TO RECORD:
o DEPTH OF FLOW AT CULVERT INLET AND OUTLET

o WATER-SURFACE ELEVATION AT CULVERT INLET AND OUTLET

V” TOTAL SCOUR: ESTIMATED TOTAL SCOUR AT SUBSTRUCTURE/ CHANNEL ELEMENTS (NCLUDES LONG TERM DEGRADATION/AGGRADATION o ENERGY SLOPE FOR CULVERT BARREL
' TlDAl_ FLOWS PLUS CONTRACTION SCOUR, PLUS LOCAL SCOUR)

5. SYMBOLS USED:

[0O0-YEAR STORM TIDE ELEVATION (FT) MAXIMUM DISCHARGE (CFS) ELEVATION OF BOTTOM OF STREAM CHANNEL BED OR SCOUR HOLE (FT) !0 Q = FLOW OR DISCHARGE (CFS)
LOCATION OF CHANNEL OR SUBSTRUCTURE ELEMENT SCOUR COUNTER MEASURES _
SOO_YEAR STORM T|DE ELEVA'“ON (FT) MAX'MUM DlSCAHRGE (CFS) DESIGN FLOOD CHECK FLOOD O EXISTING O NEW g _—ELHC?VVN\E/ELVSB$¢ (()FRPSF)LOODPLNN WIDTH (FT)
SOURCE OF INFORMATION CHANNEL THALWEG D = DEPTH OF FLOW (FT)
ABUTMENT:
6. FOR CULVERTS, RECORD OUTLET VELOCITY HERE
ABUTMENT: REVISIONS
DESIGN DISCHARGE (CFS) RETURN PERIOD ___ YEARS TIDAL PERIOD (HRS) PIER NO. 7.FOR CULVERTS , RECORD TAILWATER DEPTH HERE
HOW DETERMINED? (EXPLAIN) PIER NO. S epancH e IO SroDkD BE SELECTED AS PER GUDANCE N i REPLACEMENT OF SMALL STRUCTURE
WATER SURFACE-ELEVATION FOR DESIGN CONDITION (FT) :EE :Z 9. ENTER CONTRACTION SCOUR DEPTHS ONLY (APPROXIMATE LINE 121 M%?%Qﬂ?s%%%rﬂ%im NO. 03190X0 SINGLE 60 x 38 ELLIPTICAL
(IF TIDAL FLOW GOVERNS HYDRAULIC DESIGN) — "IN ABSCOUR GUTPUT) - NOT ASUTMENT SCOUR REINFORCED CONCRETE PIPE ON
10. IF SCOUR RESISTENT BEDROCK CONTROLS SCOUR, ENTER BEDROCK ARt MD 146 (DULANEY VALLEY ROAD)
PIER NO. . , ADMINISTRATION
— ELEVATION AND NOTE THIS CONDITION UNDER COMMENTS OVER DRAINAGE DITCH
V” COMMENTS PIER NO. Il. RECORD INCIPIENT OVERTOPPING DISCHARGE (Q) AND
RECURRENCE INTERVAL
— HYDROLOGIC AND HYDRAULIC DATA
PIER NO. 12. RECORD CLEARANCE BETWEEN WATER SURFACE ELEVATION
p— AND LOW CHORD FOR DESIGN DISCHARGE SCALE_AS SHOWN ADVERTISED DATE _ DATE CONTRACT NO. _ BA0845180
PER NO. 13. RECORD TOTAL FLOW AREA UNDER STRUCTURE
(DOWNSTREAM END) FOR 100 & 500 YEAR FLOODS
PIER NO. DESIGNED BY S.HA. TENTATIVE
14. FOR BRIDGES:
PIER NO. ENTER TYPE, SPAN LENGTH AND MAXIMUM VERTICAL DRAWN BY S.HA. OFFICE_OF STRUCTURES
PIER NG Eh%éEAQICZEZFh(l)LFfMgIEZJIF?VgIBTEELLS AND LENGTH; CHECKED BY S.HA. coﬁEuﬁ%ﬁﬁﬁ%ﬁE&%ﬁzﬁgkzb%}zv:%re
PIER NO. DESCRIBE ANY SPECIAL FEATURES UNDER COMMENTS Sundﬁr Mggﬂ?adPlrov&silgnﬁiCo% Anncﬂufefﬂ
ection 4- aryland FudliC InTormarion AcC
PIER NO. I5. FOR CULVERTS, DESCRIBE TYPE OF INLET/OUTLET AND
EROSION PROTECTION
16. COMPOSITE "N" VALUE OF STRUCTURE DRAWING NO. S22 OF 18 SHEET NO. 39 OF 57
PLOTTED: Friday, May 17, 2019 AT 03:55 PM STRUCTURE SURVEY PLOTTED: Friday, May 17, 2019 AT 03:55 PM
SHEET FORMAT, ISSUED: 8-25-80, REVISED: 9-16-93 inventory No. 03190X0O BOOK NO. FILE:  M:\2010\23100466 29\ Drawings\pBR-HH90_MD_146.dgn




48'-0"

DIMENSIONS ALONG [

¢ PIPE T L 24'-0' e allth -
2/_O|| 2/_O||
OFFSET OFFSET
FUTURE ROADWAY DIMENSIONS [ _ I”-=0" |~/ 8'-0" . 12-0" a8 12-0" . 8'-0" N, oo
PERPENDICULAR TO L HEADWALL ‘ ‘ ‘ SHOULDER ‘ L ANE L ANE ‘ SHOULDER ‘ ‘ ‘ HEADWALL
B CONSTRUCTION .
2’0" OFFSET /a CONSTRUCTION 3'-0° 2'-0" » PAVING SHALL BE PLACED TO
|0zl GRADING/ 0" SHLD MD 146 AND P.G.L.  QFFSET \ \ 0:1 GRADING MATCH EXISTING CROSS SLOPE
DIMENSIONS PERPENDICULAR [ _ I'-0" | =~ 0! ol /: 1"-0" . 1"-0" 30 U 4 N I’-0" »» REMOVE AND DISPOSE OF EXISTING
TO 8 CONSTRUCTION L HEADWALL SLOPE L ANE L ANE SHDR. SLOPE HEADWALL TRAFFIC BARRIER. PLACE NEW TRAFFIC
! BARRIER AS DEPICTED ON ROADWAY
< ) DETAILS ON SHEET NO.9, AND AS
! N /P/GE, P/C i NN JRAFFIC SHOWN ON TRAFFIC BARRIER PLACEMENT
- VARIE ) YARESY DETAIL NO DRAWING NO. S2-4.
UPSTREAM B | >0'-0"
INVERT 1”-0"t NATURAL SILTATION -
EL. 271.50 | / MAX.
7 DOWNSTREAM
FL. 270.50 INVERT EL. 270.18
_________ 2.747Y EXISTING CHANNEL
_____________________________ ~EL.269.18 INVERT
e S R T
(OO UV Qo wiv v v, | =
S 2 e P BT P /Xi —
E .
= CLASS IRIPRAP CHANNEL PROTECTION
60"x38" ELLIPTICAL R.C.P. ;
NOTE: AGGREGATE BEDDING USING ﬂﬂ e
FOR ADDITIONAL REQUIREMENTS REGARDING THE
PLACEMENT OF THE PIPE, REFER TO SECTION 303 UNDER PIPE BETWEEN HEADWALLS AS SHOWN COMPACTED AGGREGATE BEDDING USING
OF THE "20I17 STANDARD SPECIFICATIONS FOR GRADED AGGREGATE BASE MATERIAL
y CLASS PE, TYPE Ill, GEOTEXTILE PLACED UNDER UNDER HEADWALL FOOTING (TYP.)
CONSTRUCTION AND MATERIALS. AGGREGATE BEDDING TO LIMITS SHOWN. COST
TO BE INCIDENTAL TO AGGREGATE BEDDING ITEM.
DATUM
EL. 260.00
SECTION
PROFILE DETAIL AT 60" x38" ELLIPTICAL PIPE
SCALE: ¥4 " = 1-0"

/ ¢ PROPOSED R.C.P.
|O/_6" |O/_6u

BY: david.clayton —

FINISHED ROADWAY - e -
TO MATCH EXISTING\
= 1 \‘
// olu
EXISTING PAVEMENT/ 21 13 S Z|=
TO REMAIN (TYP.) S| > Z| @ BACKFILLING NOTE:
= | N =
FULL DEPTH SAW O | N E c<c[1 L% |<_r WHEN BACKFILLING THE NEW ELLIPTICAL PIPE, THE CONTRACTOR
CUT (TYP.) NN 5 =19 SHALL PLACE THE BACKFILL IN 6" LIFTS AS SHOWN. THE
\ O~ 0 O ",'_J 5{ g CONTRACTOR SHALL PLACE THE LIFTS IN THE NUMBERED
BACK FILL PLACED < | | < g a|O SEQUENCE SHOWN. THE CORRESPONDING LIFTS ON EACH SIDE OF
IN 6" LIFTS \ S ('\J 9 Bj W < THE ELLIPTICAL PIPE MUST BE COMPLETED PRIOR TO PROCEEDING
— g < S TO THE NEXT NUMBERED LIFT.
DENOTES INDIVIDUAL FILL LAYERS \ 3 3 e 3la
TO BE PLACED EQUALLY ON EACH B g 2
SIDE OF PIPE, SEE BACKFILLING NOTE,“ / \ 7 2|2 2lx NOTES:
o
60"x38" ELLIPTICAL R.C.P. | | \ 6 %' | FOR MOT PLAN AND GENERAL NOTES, SEE SHEET NO. 4 AND 6.
| 8[ O FOR GENERAL PLAN OF PIPE, SEE DRAWING NO. SZ2-I.
\ 5 oM FOR ADDITIONAL PIPE DETAILS, SEE DRAWING NO. S2-4.
BN R
, | B - REVISIONS
' 3 O ola
\ I/ | >
' / DR 2 Nl |y M D.I' REPLACEMENT OF SMALL STRUCTURE
= = 010 MARYLAND DEPARTMENT NO. 03190X0 SINGLE 60" x 38" ELLIPTICAL
| OO0 n OF TRANSPORTATION REINFORCED CONCRETE PIPE ON
=) T O 3O 3O T O 3 O B O T O | STATE HIGHWAY MD 146 (DULANEY VALLEY ROAD
) & R ORI RS 33 9% o ®) i ( )
ol= igg%%%%% %ﬁgﬁ%@%@%‘%%@%gﬁ;@% 80%;%%%800%%% O%S?gg%gf% ol= ADMINISTRATION OVER DRAINAGE DITCH
= 55 O 8 OE D 8 5O . 0 =
000 SO0 SOPIE SO SO0 SO0 SO0 SO SO KO \
T T
. Gannett - Ov) e or oy N CLASS PE, TYPE IIGEOTEXTILE PLACED UNDER AGGREGATE PIPE PROFILE AND DETAILS
- C— - - | EASE%[F)JI—E\JGGATTI—? Eli_l—y\[/)”[)TlaGSII—ITOEVI\\I/INE COST TO BE INCIDENTAL TO SCALE_AS SHOWN ADVERTISED DATE___ DATE __ CONTRACT NO. __ BA0845180
el eEE— .
e ~e—
e ~e— AGGREGATE BEDDING UNDER PIPE USING #57 STONE DESIGNED BY RDL TENTATIVE
I DRAWN BY DRC Th'O[ZFI(':Ed Ofl;’ 'S:jTRbL;CfT&JREhSge
UPON COMPLET|NG THE EXCAVAT|ON TO THE REOU'RED It :gln?gr:f r:g/jn?[r]u-gun%c dél)ib%r(g}lvé
I; C SECTION DEPTH, THE CONTRACTOR SHALL PROOF ROLL THE SRR = oo LG
TECHNOLOGIES PIPE BACKFILL DETAIL NATIVE MATERIAL WITH A MINIMUM OF 6 PASSES OF
A VIBRATORY ROLLER
In Joint Venture SCALE: 34 " = 1-0 DRAWING NO. S2-3 OF 18 SHEET NO. 40 OF 57
PLOTTECAO35 P on Frido oy 17,201 STRUCIURE  03190XO suver o SR s




|
"TS—( EXISTING CULVERT
MILL AND _ CLASS | 9'-0"(2) CLASS | _ MILL_AND

|
|
A
|

RESURFACE | EXCAVATION EXCAVATION "I  RESURFACE
1-0" 3-6"(4) 36

* ALL REMOVAL OF EXISTING CULVERT
ELEMENTS, PAVEMENT, INVERT PAVING, /
EXCAVATION, ETC. CONTAINED IN THE
HATCHED AREA WILL NOT BE MEASURED

FOR PAYMENT, BUT SHALL BE INCLUDED g /

IN THE LUMP SUM PRICE FOR THE | '
e
A0 SO0 SOKIT SO OO SO FOIC SO FON FONK

'"REMOVAL OF EXISTING CONCRETE CULVERT"ITEM.

SECTION
EXCAVATION AT EXISTING CULVERT
SCALE:12 " = 1-0
}-,Q PROPOSED R.C.P.
__NORMAL _  &-3" 25'-0" . 6-3 NORMAL __
POST SPACING ++TWO SECTIONS OF W-BEAM, ONE SET INSIDE THE OTHER POST SPACING
3-11/2 " 3-11/2"  6'-3 6'-3" 3-11/2" 3-11/2 "
W-BEAM TRAFFIC BARRIER\ - T T - T T -

NOTES:

L
FINISHED ROADWAY ]
\ ' : FOR GENERAL PLAN OF PIPE, SEE DRAWING NO. S2-I.

FOR PIPE PROFILE AND DETAILS, SEE DRAWING NO. S2-3.

N\

Wex9 TRAFFIC BARRIER POST (TYP.)

BY: david.clayton —

|| || || || || || || ||
ALL POSTS TO BE 8'-0" LONG N | | | | | | | | | | | | | | |
i I 1 i
BEGIN TRAFFIC BARRIER POST ) REPLACEMENT OF SMALL STRUCTURE
PLACEMENT AT CENTER LINE MARYLAND DEPARTMENT NO. 03190X0 SINGLE 60" x 38" ELLIPTICAL
OF PIPE AND WORK EACH WAY \ \ *» THE COST OF THE SECOND SECTION OF THE OF TRANSPORTATION REINFORCED CONCRETE PIPE ON
FROM PIPE AS SHOWN. 60"x38" ELLIPTICAL R.C.P. W-BEAM SHALL BE INCIDENTAL TO THE STATE HIGHWAY MD 146 (DULANEY VALLEY ROAD)
LINEAR FOOT PRICE BID ON THE INITIAL ADMINISTRATION OVER DRAINAGE DITCH
CONTRACTOR SHALL PROBE EACH PLACEMENT OF THE W-BEAM TRAFFIC BARRIER.
POST LOCATION IN AREA OF PIPE
—— G PRIOR TO PLACING TRAFFIC BARRIER ELEVATION PIPE DETAILS
—te— Oannett POSTS TO ENSURE THERE WILL BE NO
—— | CONFLICTS WITH NEW PIPE. TRAFFIC BARRIER POST PLACEMENT AT PIPE SCALE_AS SHOWN ADVERTISED DATE___ DATE _ CONTRACT NO. __ BA0845180
SCALE: ¥4 " = 1-0
e e—
—— DESIGNED BY RDL TENTAT][V]E
DRAWN BY DRC OFFICE_OF STRUCTURES
TECHNOLOGIES A B otmaion i
In Joint Venture DRAWING NO. S2-4 OF 18 SHEET NO. 41 OF 57
PLOTTED83:55 PM on Fridey, May 17, 2019" FJ\?EUN(%%JRF:(E w. 03190X0O ggg\fYN o Eh%ﬁb?izd;gifsiozzﬂeegng\thiriavlvyihgﬂsa\ypég%)ég;_hﬂD_146.dgn




. A
/ [
/ // / | NOTE:

BY: david.clayton —

- ' T '
(2 | / / / / / ‘ | ALL COSTS ASSOCIATED WITH THE CONSTRUCTION
| / / / ¢ PROPOSED R.C.P. OF THE UPSTREAM HEADWALL WILL NOT BE MEASURED
/ / | ; FOR PAYMENT, BUT SHALL BE INCLUDED IN THE LUMP
| | / //)fgoux 38" ELLIPTICAL SUM PRICE BID FOR THE "UPSTREAM HEADWALL® ITEM.
R.C.P.
| [ 2 / THE ENTIRE UPSTREAM HEADWALL SHALL BE CONSTRUCTED
i | || 3 | | OF PRECAST ELEMENTS AND BE ON THE SITE READY FOR
© | j “ | | INSTALLATION PRIOR TO THE CLOSURE OF THE ROADWAY.
o | ¥ j N |
B B | /\B B
z_o / 5'-0:: |
X | | | NOTE:
v | | / | |
| | / / | END OF PIPE TO BE PLACED
[ / THROUGH HEADWALL WITH
g C_Ah_ C L [ [ \c ¢ SQUARED END AS SHOWN.
= \ | ‘ | j [
-] L> L | | ]
o FOR DETAILS OF
EI\| EXPANSION JOINT,
SEE DRAWING NO. S2-12 W.P. 2. 99° 49'34"(x)
1
B |3/_6|I . |3/_6|| _
B 8/_OII | ||/_O|I . 8/_OII _
ELEMENT NO. | ELEMENT NO. 2 ELEMENT NO. 3
B 27 -0" _
PLAN — PRECAST UPSTREAM HEADWALL
SCALE:12 " = 1-0
NOTE:
HOLES THROUGH PRECAST HEADWALL SHALL BE
ADJUSTED TO ACCOMMODATE THE SKEWED
ORIENTATION OF PIPE AS IT PASSES THROUGH
THE HEADWALL. THE CONTRACTOR SHALL BE
RESPONSIBLE FOR THE DESIGN AND PLACEMENT
OF LIFTING DEVICES. IN ADDITION, THE CONTRACTOR
AND HIS PRECAST SUPPLIER SHALL VERIFY THAT
THE LIFTING POINTS WILL NOT DAMAGE THE HEADWALL
OR FOOTING DURING LIFTING.
¢ PROPOSED R.C.P.
* THIS DIMENSION AND FOOTING ELEVATIONS
EXPANSION JOINT A YEAR BUILT MARKING EXPANSION JOINT WERE DEVELOPED ON AN ASSUMED PIPE WALL
FL. 277.62 \ FL. 277.62 THICKNESS OF 5 I/2 ". SHOULD THE WALL
| 7 | THICKNESS BE DIFFERENT, THE ELEVATIONS
2@|] / SHALL BE ADJUSTED ACCORDINGLY. THE
| | INVERT ELEVATIONS SHALL NOT BE CHANGED.
EL.2v6.20 | 0 - o3igxe) I | EL. 276.20 ALL DIMENSIONS SHOWN FOR PIPE ARE
R | | R \ NORMAL TO THE CENTERLINE OF THE PIPE.
| | (Fle[%\ltl)SUHNEDD NE »»  DISCONTINUE PORTION OF STEPPED KEY AT PIPE
' DIA. PVC DRAIN , CELLIPTICAL R.C.P. AND PROVIDE OPENING FOR PIPE. STEPPED KEY
I e vy o™ x JBTELL | EXISTING SHALL BE PLACED FOR REMAINDER OF HEADWALL.
| | GROUND LINE
—— g ——
i NOTES:
J
- FOR PLAN AND PROFILE OF PIPE, SEE DRAWING NOS. S2-1 AND S2-3.
™y FOR DOWNSTREAM HEADWALL, SEE DRAWING NOS. S2-8 TO S2-10.
FOR SECTION A-A, SEE DRAWING NO. SZ2-6.
eL.2e3.80r tL. 269.87+ | FOR SECTION B-B, SEE DRAWING NO. S2-12.
FOR SECTION C-C, SEE DRAWING NO. S2-I2.
FOR PVC DRAIN PIPE, SEE MD SHA STANDARD NO. RW-30lI.
EL. 267.62 EL. 267.62 REVISIONS
) ) | qugg o) B0 B0 ) )
; @o%? w%%gg%%g%%% ) REPLACEMENT OF SMALL STRUCTURE
N é;é.% 20 S %ﬁ%é ngg% 9&% MARYLAND DEPARTMENT NO. 03190X0 SINGLE 60" x 38" ELLIPTICAL
DATUM EL. 266.00 | \ |”-0" MIN. COMPACTED GRADED AGGREGATE oF TRATSPORTATION REINFORCED CONCRETE PIPE ON
A BASE MATERIAL PLACED UNDER HEADWALL STATE HIGHWAY MD 146 (DULANEY VALLEY ROAD)
‘ * % \FOOTING TO LIMITS SHOWN ADMINISTRATION OVER DRAINAGE DITCH
BOTTOM OF AGGREGATE BEDDING
e Eannett EXTENDED FROM UNDER PIPE UPSTREAM HEADWALL PLAN & ELEVATION
mees-Gu——
- Gas——— ELEVATION — PRECAST UPSTREAM HEADWALL GEOTEXTILE PLACED UNDER SCALE_AS SHOWN ADVERTISED DATE _ DATE __ CONTRACT NO. _ BA0845180
el eE——
e ~e— SCALE:12 " = 1-0" AGGREGATE BEDDING
—— DESIGNED BY RDL TENTAT][VE
DRAWN BY DRC OFFICE OF STRUCTURES
This plon is droft and subject to_change.
I< ( I I CHECKED BY XXX commic ool 1 not e Ko odofore
e ot
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e} |~ Bt} — 2|I 2"
ROADWAY PAVMENT GRADED AGGREGATE BASE IN CONJUNCTION C|_= - - :CL
AGGREGATE BASE IN CONJUNCTION L. 977.67 WITH BACKFILLING PIPE : : L 27760
WITH BACKFILLING PIPE \ \ \ \
W _FINISHED |
=< L = L // GROUND LINE
1l 1l |
\ || T T —— \ || T T —— d %4 @ 1'-6" (MAX.)
\ || I \ || I| \\\\\ v 3//%_ |
| ~ #4 @ |'-6"*xx
\\ || | \\ || || //—#7 © |'-0"*x*x
\ o \ o rd ~3-#6's ACROSS
L \ | | ] L \ | | TOP OF PIPE ]
\ | || i \ | | (EPOXY COATED) _
| ~ | | R4 N
IR VA Y - 3 I N 1 e :
\ ‘Lj ___________ | — ] 0 \ Ile— ___________ e =%7 @ B" (MAX.)*%%
—— — T 17T 1 ~ —— T 71 | | N~
q q o /#4 DOWEL @ 1'-6" (MAX.)#*x
T o ~ 5 L o ~ EXISTING 5
S S—— L S S— GROUND LINE A—4 g
oo |0 T = | —— la ‘ —
M T — M —_ < /
\\\ <[ \\\ < — -
xg — xS —— =
- | —4 R = T~ L3 .
0 % 6" 6"\\\‘\ S w0 & T \?\~ n S
j B T \\\ N A :Il #7_|© 6" \3 - - : ,/
o *x [ okw —4- — // L ' CL RN 1
All O"‘ I \ M~ L / =|/ O"> #4 © |/_6|| I . | ’ \ M~ e
oy ] -1 ~~ | I - 4 (TYP.) —\ ~41 |
________________ — = ! ,. 1( L i |
jgugopuqogogwgcjgg&ﬁ K - jgugop sg;()[?ogg ® r 1
DOOoé? g?oéo%gb 2 " N )OOO N g?oéoo ~lg TS
) OO A0 & Q - S D PO 47 P00 = 2
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D IO SO SOy ey SO 25 1 N . 1o
0?986% 0?98@% 03295% 022%% 02296% %9& Q ©o 9
AGGREGATE BEDDING () S0 80U 500 FOLN JOKE IO = L 2676 AGGREGATE BEDDING - | I L 26762
USING #57 STONE PLACED °b&%°b&%°b ot %% ! . B USING #57 STONE PLACED L . R
UNDER PIPE BETWEEN R e 2 . UNDER PIPE BETWEEN -
HEADWALLS AS SHOWN s 08P & . HEADWALLS AS SHOWN .
DPREOFPRGOIHL O — -
GEOTEXTILE CLASS PE, %%00 220N 2000 ! GEOTEXTILE CLASS PE, !
TYPE Il PLACED UNDER TYPE Il PLACED UNDER
AGGREGATE BEDDING AGGREGATE BEDDING
1’-0" MIN. COMPACTED AGGREGATE 1’-0" MIN. COMPACTED AGGREGATE
BEDDING USING GRADED AGGREGATE SECTION A-A PRECAST UPSTREAM HEADWALL BEDDING USING GRADED AGGREGATE SECTION A-A REINFORCING DETAIL
BASE MATERIAL UNDER HEADWALL BASE MATERIAL UNDER HEADWALL
FOOTING TO LIMITS SHOWN SCALE: 34" = 1-0' FOOTING TO LIMITS SHOWN SCALE: 34" = 1-0'
NOTES:
FOR PLAN AND PROFILE OF PIPE, SEE DRAWING NOS. S2-1 AND S2-3.
FOR DOWNSTREAM HEADWALL, SEE DRAWING NOS. S2-8 TO S2-I0.
FILL VOID UNDER RCP ABOVE FOOTING AND IN HEADWALL AROUND
RCP WITH NON-SHRINK GROUT. GROUT SHALL CONFORM TO 902.11(C).
REVISIONS
NOTE: NOTE: M 01' REPLACEMENT OF SMALL STRUCTURE
e — MARYLAND DEPARTMENT NO. 03190X0 SINGLE 60 x 38 ELLIPTICAL
- THE MAXIMUM FOUNDATION DESIGN BEARING » THIS DIMENSION AND FOOTING ELEVATIONS OF TRANSPORTATION REINFORCED CONCRETE PIPE ON
PRESSURE FOR STRENGTH LOAD COMBINATIONS WERE DEVELOPED ON AN ASSUMED PIPE WALL STATE HIGHWAY MD 146 (DULANEY VALLEY ROAD)
IS X.XX TONS/SQ. FT. THICKNESS OF 5 1/2". SHOULD THE WALL ADMINISTRATION OVER DRAINAGE DITCH
THICKNESS BE DIFFERENT, THE ELEVATIONS
- THE MAXIMUM FOUNDATION DESIGN BEARING SHALL BE ADJUSTED ACCORDINGLY. THE
—— PRESSURE FOR SERVICE LOAD COMBINATIONS INVERT ELEVATIONS SHALL NOT BE CHANGED. UPSTREAM HEADWALL SECTIONS
ey QEmmm— annett IS X.XX TONS/SQ. FT.
__ * % D|SCONT|NUE STEPPED KEY AT P|PE AND SCALE_AS SHOWN ADVERTISED DATE__ DATE  CONTRACT NO. BA0845180
E—~— - THE MAXIMUM FOUNDATION DESIGN BEARING PROVIDE OPENING FOR PIPE.
e—~— PRESSURE FOR EXTREME EVENT LOAD
DESIGNED BY RDL
—— COMBINATIONS IS X.XX TONS/SQ. FT. «xs AT THE CONTRACTORS OPTION, THE DOWEL N . TENTATIVE
AND STEM BAR MAY BE PLACED AS A This plon is droft and subject to_change.
CONTINUOUS BAR CHECKED BY XXX ot ol O e
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*> DIAGONAL BARS PROPOSED R.C.P.
PLACED EACH SIDE L/Q

BY: david.clayton —

_
= EXPANSION JOINT OF PIPE OPENINGS 3 - #6’s ACROSS TOP OF EXPANSION JOINT
N (REAR FACE) AS SHOWN (TYP.) ™\ PIPE (EPOXY COATED) (REAR FACE)
| - i
| /
\‘\ \\ .
\#7 VERTICAL STEM BARS
— 1 LAPPED WITH #7 DOWELS
Sl .\ IN FOOTING AS SHOWN
>_
| .
. I\ \\Q}\/o < 1 \
\ S
. Q | [l —— ADDITIONAL *7 VERTICAL
\\ngo " - e | i BAR EACH SIDE OF PIPE
] 2 N /] B AS SHOWN (TYP.)
N[O > | 4 —1 |
<< - B — |
;,_ _
/ TOP OF FOOTING
‘ /] -
A | 4 *
M
<o q
N> L e ettt e e e A
= \#7 L SPACED AS
‘ v | SHOWN IN FOOTING
_,“ o CL. | #4 LONGITUDINAL REINFORCING
M
3'CL._||_ 14 EQUAL SPACES e 6'(-)  ||8"|| 20 EQUAL SPACES @ 6" _|18"[|. 16 EQUAL SPACES @ 5 1l/I6 " || 3"CL. NOTE:
- 6/_||II J L - |O/_OII J L - 7/_7"
o o o o NOTE: HOLES THROUGH PRECAST HEADWALL SHALL BE
ADJUSTED TO ACCOMMODATE THE SKEWED
ELEVATION PRECAST UPSTREAM HEADWALL — REAR FACE REINFORCING FOOTING REINFORCING NOT SHOWN. ORIENTATION OF PIPE AS IT PASSES THROUGH
- — THE HEADWALL. THE CONTRACTOR SHALL BE
SCALE: 12" = 1-0 RESPONSIBLE FOR THE DESIGN AND PLACEMENT
OF LIFTING DEVICES. IN ADDITION, THE CONTRACTOR
AND HIS PRECAST SUPPLIER SHALL VERIFY THAT
THE LIFTING POINTS WILL NOT DAMAGE THE HEADWALL
OR FOOTING DURING LIFTING.
#5 DIAGONAL BARS |‘/—Q PROPOSED R.C.P.
_ EXPANSION JOINT PLACED EACH SIDE
© (REAR FACE) OF PIPE OPENINGS 3 - #6’s ACROSS TOP OF EXPANSION JOINT
& AS SHOWN (TYP.) PIPE (EPOXY COATED) (REAR FACE)
‘ | \ I _\| |
1 [ [ \
\ N
\ | \>/ :’/ \
) #4 VERTICAL STEM BARS
| | \ LAPPED WITH #4 DOWELS
| = ,\ | IN FOOTING AS SHOWN
>_
| = |
| ; NOTES:
| | FOR PLAN AND PROFILE OF PIPE, SEE DRAWING NOS. S2-1 AND S2-3.
ROSTA | | —++—ADDITIONAL *#4 VERTICAL FOR ADDITIONAL PIPE DETAILS, SEE DRAWING NO. S2-4.
A | BAR EACH SIDE OF PIPE FOR SECTION DETAIL, SEE DRAWING NO. S2-6.
I | | AS SHOWN (TYP.)
|l
Tl< | |
Il |
‘ | | REVISIONS
i ! /—TOP OF FOOTING
] _____________J_ Nl ________zC: M J REPLACEMENT OF SMALL STRUCTURE
l MARYLAND DEPARTMENT NO. 03190X0 SINGLE 60" x 38" ELLIPTICAL
T N OF TRANSPORTATION REINFORCED CONCRETE PIPE ON
N D R I I 1 N N I R e __\ STATE HIGHWAY MD 146 (DULANEY VALLEY ROAD)
#4 DOWEL SPACED AS ADMINISTRATION OVER DRAINAGE DITCH
‘ SHOWN IN FOOTING
| " i |
——-Ga— : 112" CL. L #4 | ONGITUDINAL REINFORCING
—t— e et d - o4 LONCITUDINAL UPSTREAM HEADWALL REINFORCING DETAILS
_— Fﬂ SCALE _AS SHOWN ADVERTISED DATE DATE CONTRACT NO. BA0845180
el eEEE——
e ~— 3'CL._| | 5 EQUAL SPACES e I'-4 5/8 "(-)_||8" || 7 EQUAL SPACES @ 1I’-5 1/8 "(+) _||8"||_ 6 EQUAL SPACES e I'-3 3/16 "(-) || 3"CL.
——~— - 611" J L - 10'-0" J L = 77 DESIGNED BY RDL TENTATIVE
" " " " . DRAWN BY DRC 'OFFIQE OF STRL!CTURES
KC 1 P S MOTE; M — ThEne
TECHNOLOGIES ELEVATION PRECAST UPSTREAM HEADWALL — FRONT FACE REINFORCING FOOTING REINFORCING NOT SHOWN. e ot
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| / I NOTE:

A A ' 1 T
/ / | ] | ‘ ALL COSTS ASSOCIATED WITH THE CONSTRUCTION
/ / ¢ PROPOSED R.C.P. OF THE DOWNSTREAM HEADWALL WILL NOT BE MEASURED
/ C FOR PAYMENT, BUT SHALL BE INCLUDED IN THE LUMP
/ [ | —60"x 38" ELLIPTICAL SUM PRICE BID FOR THE "DOWNSTREAM HEADWALL" ITEM.

THE ENTIRE DOWNSTREAM HEADWALL SHALL BE CONSTRUCTED
OF PRECAST ELEMENTS AND BE ON THE SITE READY FOR
INSTALLATION PRIOR TO THE CLOSURE OF THE ROADWAY.

|

I

| R.C.P

| |

I I

B | B| /// X [ | \B | B|
M // 20" | ] | NOTE:

| |

6/_6||

9/_6||

END OF PIPE TO BE PLACED
THROUGH HEADWALL WITH

C_ A C // /./ | | | c_| C SQUARED END AS SHOWN.
i | ‘ ' | L J
| [ > a J || [
o FOR DETAILS OF /

' EXPANSION JOINT,

N SEE DRAWING NO. S2-I12 W.P. 2.2 99°49'34"(x)
Y Y
- 5-7 3/8 " L 15-4 5/8 " -
B |O/_OII | ||/_OII . |OI_OII -
ELEMENT NO. 3 ELEMENT NO. 2 ELEMENT NO. |
317-0"

PLAN — PRECAST DOWNSTREAM HEADWALL
SCALE: 12 " = 1-0’

NOTE:

HOLES THROUGH PRECAST HEADWALL SHALL BE
ADJUSTED TO ACCOMMODATE THE SKEWED
ORIENTATION OF PIPE AS IT PASSES THROUGH

THE HEADWALL. THE CONTRACTOR SHALL BE
RESPONSIBLE FOR THE DESIGN AND PLACEMENT

OF LIFTING DEVICES. IN ADDITION, THE CONTRACTOR
AND HIS PRECAST SUPPLIER SHALL VERIFY THAT

THE LIFTING POINTS WILL NOT DAMAGE THE HEADWALL

¢ PROPOSED R.C.P. OR FOOTING DURING LIFTING.
r D EXPANSION JOINT

EL. 277.25 * THIS DIMENSION AND FOOTING ELEVATIONS

EXPANSION JOINT
EL. 277.25 \

BY: david.clayton —

WERE DEVELOPED ON AN ASSUMED PIPE WALL
THICKNESS OF 5 1/2 ", SHOULD THE WALL
THICKNESS BE DIFFERENT, THE ELEVATIONS
SHALL BE ADJUSTED ACCORDINGLY. THE
INVERT ELEVATIONS SHALL NOT BE CHANGED.
EL. 274.9I EL. 274.9I ALL DIMENSIONS SHOWN FOR PIPE ARE
W \”/\W NORMAL TO THE CENTERLINE OF THE PIPE.
6" DIA. PVC DRAIN P FINISHED »»  DISCONTINUE PORTION OF STEPPED KEY AT PIPE
PIPE (TYP.) GROUND LINE AND PROVIDE OPENING FOR PIPE. STEPPED KEY
o SHALL BE PLACED FOR REMAINDER OF HEADWALL.
\EX|ST|NG
————— GROUND LINE
N NOTE:
>
L FOR PLAN AND PROFILE OF PIPE, SEE DRAWING NOS. S2-1 AND S2-3.
FOR UPSTREAM HEADWALL, SEE DRAWING NOS. S2-5 TO S2-7.
EL. 268.72* l’ EL. 268.72* FOR SECTION B-B, SEE DRAWING NO. S2-12.
_______________ T FOR SECTION C-C, SEE DRAWING NO. S2-l2.
FOR SECTION D-D, SEE DRAWING NO. S2-9.
FOR PVC DRAIN PIPE, SEE MD SHA STANDARD NO. RW-30lI.
FL. 266.47 FL. 266.47 REVISIONS
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» N\ s e s s
D — = BASE MATERIAL PLACED UNDER HEADWALL
DATUM EL. 264.00 FOOTING TO LIMITS SHOWN ADMINISTRATION OVER DRAINAGE DITCH
BOTTOM OF AGGREGATE BEDDING
e—G— Gannett EXTENDED FROM UNDER PIPE DOWNSTREAM HEADWALL PLAN & ELEVATION
mees-Gu——
- G— Fleming ELEVATION - PRECAST DOWNSTREAM HEADWALL CEOTEXTILE PLACED UNDER SCALE_AS SHOWN ADVERTISED DATE___ DATE CONTRACT NO. __ BA0845180
el ~e—— SCALE: 12 " = 1-0" AGGREGATE BEDDING
[ — e — . DESIGNED BY RDL TENTATIVE
DRAWN BY DRC OFFICE OF STRUCTURES
This plon is draft ond subject to change.
K ( I CHECKED BY XK R e el
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B 6/_6|| ‘All_ou‘A 2/_O|| N B 61_6u ‘All_ou‘A 2/_O|| N
| If
4 |
PLACE GRADED AGGREGATE < || PLACE GRADED AGGREGATE < |
BASE IN THIS AREA UP TO BASE IN THIS AREA UP TO
ROADWAY PAVMENT GRADED ROADWAY PAVMENT GRADED on o
AGGREGATE BASE IN CONJUNCTION AGGREGATE BASE IN CONJUNCTION ST T
WITH BACKFILLING PIPE \ FL. 277.25 WITH BACKFILLING PIPE : : FL. 277.25
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g KO PRI T Sy — — — — — — — 1 i b <& OB K DHTOIO SR o — — — — — — — 1 __1___ | i
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AGGREGATE BEDDING SO0 OGN GO AGGREGATE BEDDING 000 000 o<>Q o°0 o°0 o°Q o°Q o°Q o%Q 8 . . . Y =
USING #57 STONE PLACED 3"@ BoaT: 1 EL.266.41 USING #57 STONE PLACED S s e i L1t EL.ceb.ar
UNDER PIPE BETWEEN g&gﬁ% TR . UNDER PIPE BETWEEN %OOQ 5 OOQ OOQ R S e e gg@ e I
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BEDDING USING GRADED AGGREGATE BEDDING USING GRADED AGGREGATE
BASE MATERIAL UNDER HEADWALL SECTION D-D PRECAST DOWNSTREAM HEADWALL BASE MATERIAL UNDER HEADWALL SECTION D-D REINFORCING DETAIL
FOOTING TO LIMITS SHOWN SCALEr = T o FOOTING TO LIMITS SHOWN S or = o
NOTES:
FOR PLAN AND PROFILE OF PIPE, SEE DRAWING NOS. S2-1 AND S2-3.
FOR UPSTREAM HEADWALL, SEE DRAWING NOS.S2-5 TO S2-T.
REVISIONS
NOTE: NOTE: M DI REPLACEMENT OF SMALL STRUCTURE
— — MARYLAND DEPARTMENT NO. 03190X0 SINGLE 60" x 38" ELLIPTICAL
OF TRANSPORTATION
- THE MAXIMUM FOUNDATION DESIGN BEARING » THIS DIMENSION AND FOOTING ELEVATIONS REINFORCED CONCRETE PIPE ON
PRESSURE FOR STRENGTH LOAD COMBINATIONS WERE DEVELOPED ON AN ASSUMED PIPE WALL STATE HIGHWAY MD 146 (DULANEY VALLEY ROAD)
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e—~— PRESSURE FOR EXTREME EVENT LOAD
DESIGNED BY RDL
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Gannett

]

2

Cl1

TECHNOLOGIES

In Joint Venture

#5 DIAGONAL BARS
PLACED EACH SIDE

L(//f-QPROPOSED R.C.P.

NOTE:

HOLES THROUGH PRECAST HEADWALL SHALL BE
ADJUSTED TO ACCOMMODATE THE SKEWED
ORIENTATION OF PIPE AS IT PASSES THROUGH

THE HEADWALL. THE CONTRACTOR SHALL BE
RESPONSIBLE FOR THE DESIGN AND PLACEMENT

OF LIFTING DEVICES. IN ADDITION, THE CONTRACTOR
AND HIS PRECAST SUPPLIER SHALL VERIFY THAT

THE LIFTING POINTS WILL NOT DAMAGE THE HEADWALL
OR FOOTING DURING LIFTING.

NOTES:

FOR PLAN AND PROFILE OF PIPE, SEE DRAWING NOS. S2-1 AND S2-3.

FOR ADDITIONAL PIPE DETAILS, SEE DRAWING NO. S2-4.
FOR SECTION DETAIL, SEE DRAWING NO. S2-9.

REVISIONS

i .
&) XPANSION INT OF PIPE OPENINGS 3 - ®*6’'s ACROSS TOP OF EXPANSION JOINT
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dia. stainless steel nuts, bolts S = = 70,
and lock washers. Burr pu o < B e
threads after installation. 5 ? = RS = | .
e qé \\ // ///2
O N /2 < N
8 - ;>~ 6’— ;>(\l S
® s
8 ¢ of pipe &
This position may be an - - ¢ of yeor built.
X (culvert), R (retaining 3
wall) or N (noise wall) < UPSTREAM END
':\ " " " 3"
Note: 3 | 3 3 "
Delineator post shall be standard HEADWALLS FOR PIPES AND/OR PIPE %" Y % 241" | f ‘e P
6" galvanized post. ARCHES WITH RISE 3'-0" OR GREATER | | | | = S
_ S
—~—¢ of numbers, letter and delineator post. ::o ;; . ,&o s .
SMALL STRUCTURE SIGN . = - — . =
Scale: None P o = e
Placement Notes: Top of Headwall /—¢_ of Inventory Number* /—‘T—_ of year built numeral e . B \m g P
7 I'-5" min, I'-0" = NS =y = S .
I. The small structure sign shall be placed behind traffic barriers where applicable, ' . == X
(delineator post to be driven within traffic barrier w-beam post). The sign ~—I—Approach end of z, <] . n e T in
shall be placed at the approach ends of the structure on the right side of | headwall. S N —J
the road, at roadway level. 23_00 N - R S
- - ~ = s s NN
2. Divided highways shall have only one sign placed at each approach end. 93_0| | Z . e ] = ~ - %
| ¢ of Inventory ¥ S : . = L] 2 .
3. If traffic barriers are not present, place small structure sign as close to S Numbervcnd ygcr NS o ™ - L e
end of structure as possible but sign must be visible from the approach ] | built numeral T = = - - =
roadway. WWA}YMWNNNNNNN@/NWWWW . NG NS Do
L — 5,
4, For noise walls and retaining walls place one small structure sign at Inside and oufsidi/ N inventory Number to be placed on 2 L |,
_\ e
each end. face of Headwall: UPSTREAM END both sides of headwall at same corner. '-.b o A
5. For retaining walls that are not visible from the approach roadway, [, -
place small structure sign as close to end of structure as possible
but sign must be visible from approach roadway. For retaining walls BOX CULVERTS
that are visible from the approach roadway, - Yy
refer to SI-104.
. o . ¥Black numbers 3" high on a painted white
6. Always locate small structure sign so that it will be in the safest background, (5 x 17), SECTION A-A
position possible relative to highway and pedestrian traffic. Notes:
I.For e§<isﬂng structures, where o year built Note: APPROVAL
— STATE OF MARYLAND is shown on the structure and structure is — STATE OF MARYLAND Year built numerals to be indented into — STATE OF MARYLAND STATE OF MARYLAND
f#ﬁ?—%&?ﬁ? DEPARTMENT OF TRANSPORTATION to be rehabilitated, the marking should read %S&?ﬁ%@%ﬂ DEPARTMENT OF TRANSPORTATION concrete (unpainted) - as indicated on f#ﬁ:’é—‘o'?’?mfﬁiﬁg DEPARTMENT OF TRANSPORTATION m&?ﬁ? DEPARTMENT OF TRANSPORTATION
STATE HIGHWAY ADMINISTRATION 1942-2000 (old vear first - new vear) STATE HIGHWAY ADMINISTRATION Standord Nos. SI-I0. SI-103 and SI-104 STATE HIGHWAY ADMINISTRATION STATE HIGHWAY ADMINISTRATION
DATE: 09-20-2005 OFFICE OF STRUCTURES 2.For existing s’)rlruc’rures with noyyeor. built | ™™ OFFICE OF STRUCTURES anda 0s. ’ a . DATE OFFICE OF STRUCTURES DATE: OFFICE OF STRUCTURES
SMALL STRUCTURE contact Office of Structures for O T SOk MARKING AND NUMERALS FOR YEAR BULT MARKING NUMERALS FOR YEAR BULT MARKING
) No. SI-201. ) ) )
DETAIL NO. SI-102 SHEET_I_oF_1_ DETAIL NO. SI-I03 SHEET_|_oF_1_ DETAIL NO. SI-20I SHEET_l_oF_2_ DETAIL NO. SI-20I SHEET_2_ OF_2_

REVISIONS
M DI REPLACEMENT OF SMALL STRUCTURE
MARYLAND DEPARTMENT NO. 03190X0 SINGLE 60" x 38" ELLIPTICAL
OF TRANSPORTATION REINFORCED CONCRETE PIPE ON
STATE HIGHWAY MD 146 (DULANEY VALLEY ROAD)
ADMINISTRATION OVER DRAINAGE DITCH
SCALE_AS SHOWN ADVERTISED DATE DATE CONTRACT NO. BA0845180
DESIGNED BY S.HA. TENTAT][VE
DRAWN BY S.HA. OFFICE OF STRUCTURES
This plon is droft and subject to_change.
CHECKED BY SHA. CommICH g0 Il s ToF-Tor ROl Geconre
under MD Generd Provisions Code Annotated
Section 4-344 (Norylond Public Information Act)
DRAWING NO. S2-16 OF 18 SHEET NO. 53 OF 57
P'03: n Fr , , ' PLOTTED: "03:56 PM Friday, May 17, 2019”
PLOTTED#@3:56 PM on Fridey, Moy 17, 2019 ﬁ\-ll—\?EUquTOURF;E NO 031 90XO ggg\:(EYNo FILE: M:\2010\253100466.02n9\E;Irasvyingsa\yo3179oxoSo1.dgn




LOCATION CATEGORY A LOCATION CATEGORY A
BAR CENTER TO CENTER SPACING BAR CENTER TO CENTER SPACING
SIZE 3" 4" 5 > 6" SIZE 3" 4" 5 > 6"
*4 2'-1" 2'-8" 2'-1" 2'-6" 2'-1" 2'-6" 2'-1" 2'-6" #4 -7 2'-1" -7 =11 -7 =11 -7 =11 é é
*5 2'-8" 3'-6" 2'-1" 3-4" 2'-1" 3-1 2'-1" 3-1" *5 2'-1" 2'-8" 2'-0" 2'-1" 2'-0" 2'-5" 2'-0" 2'-5" %jc_ ,\‘ gjc_ ,\‘
*6 3'-10" 5'-0" 31" 4'-0" 31" 4'-0" 31" 4'-0" #6 3-0" 3'-10" 2'-5" 3-1" 2'-5" 3-1" 2'-5" 3-1" g g g g
*7 5-3" 6'-10" 311 51" 31 4'-8" 3-7" 4'-8" *7 4'-0" 5'-3" 3-0" 3= 2'-9” 31 2'-9” 31 N L N L
*8 6'-10" 8'-11" 51" 6'-8" 4-1" 5-4" 4-1" 5-4" *8 5-3" 6'-10" 31 5-2" 3-2 4'-1" 3-2" 4'-1" G G
*9 8-8" -3 6'-6" 8'-6" 5-2" 6'-9” 51" 6'-7" *9 6'-8" 8'-8" 5-0" 6'-6" 4-0" 5-3" 3= 51" 1 _Y 1 1 QJ 1
#10 - - 8-3" 10"-9” 6'-7" 8-1" 6'-3" 8-2" #10 - - 6'-4" 8-3" 51" 6'-7" 4'-10" 6'-3" Hook ¢_2“ min. cover L2'/2" min. cover
#]] - = [0'-1"" 13'-3"" 8'-1" Q-7 7-6" 9'-9"’ #]| - - 77-10" 10-2" 6'-3" 8'-2" 5-9” 7-6" 3" min. cover for footings 3" min. cover for footings

. . . - - (See plans for exceptions) (See plans for exceptions)
Location Category A - Bars in horizontal layers in top of pour with 12 or more

of concrete below them such as in: footings, pier caps, etc.

Location Category A - Bars in horizontal layers in top of pour with 12 or more
of concrete below them such as in: footings, pier caps, etc.

STANDARD 90° HOOK STANDARD 180° HOOK

LOCATION CATEGORY B LOCATION CATEGORY B

BAR CENTER TO CENTER SPACING BAR CENTER TO CENTER SPACING BAR ) DLOCAT'ONEC”EGORYF

SIZE 3 4" 5 > 6" SIZE 3" 4" 5" 2 6" 24 & 10" 8" Eg:eﬁook Dimensions and Bends,
24 DETN NPT RS RETATIZ VRO TATIR BT O TR 24 =3 | o |-z | e | -3 | oreer | -3 | or-en *5 9 0w [ 0" see Std. No. REBAR-BB-102.
a5 | o1 | 3 | 200 | 30 | 200 | 25 | 20 | 2n-5~ #5 -1 | 25 | e | 2-3 | 16 | r-i0 | -6 | 10 2 |,'?0~ :2 :2

e | 3-00 | a5 | 25 | 310 | 25 | 3 | 205 | 37 e | 2-37 | 350 | 107 | 2-9 | 1m0 | 2-9¢ | r-i0 | 2n-9~ *8 T I A I

«7 | a-00 | e-0" | 300 | a-6" | 2-90 | a2 | 2-9 | 4-2- a7 | 31 | a-ge | 2-a | 36 | 22 | 32 | 22 | 32 % :;‘ o :2

sg | 5-37 | 7107 | 3w | osene | 32 | a9 | 32 | a9 «g | a4-07 | e-0" | 3-07 | a-e" | 2-50 | 3-8 | 2-5 | 3-8~ i 7 [ -3 | o

59 | e-8" [ 10-0" | 5-0" | -6 | 40" | 60" | 3-u~ | 5-10" 59 | 527 | 7= | 3107 | 59 | 31 | a1 | 30 | a6

510 - - 6-4" | 96" | s | -1 | a0 | 72 #0 - - PYSTIZN B 7T NS YTIZN B YNT 7 VYO s

| - - 7-100 | ne-g | e-30 | 9-av | 590 | g8~ | - - 6-0 | 9-0" | a-107 | 12 | a5 | 6'-8" * LOCATION CATEGORY:

Location Category B - All bars not in Location Category A. Location Category B - All bars not in Location Category A. D- All bars terminating with a standard 180°hook with side cover (normal to plane of hook)not less
than 2!,",and for 90°deq. hook,cover on bar extension beyond hook not less than 2.

E- All bars not in Category D.

F- All bars with hook enclosed vertically or horizontally within ties or stirrup-ties spaced along the
= Non-epoxy coated = Epoxy coated = Non-epoxy coated = Epoxy coated full development length not greater than 3d where d is the diameter of the hooked bar.
Note:
I. When bar lap is not specified on 5. These bar laps are Class B splices required by analysis over the Note: . .
the P|Ons' the above dimensions based on the deve|opmen1— |eng1-hs entire |eng1-h of the |Gp sp”ce I. When deVelOpmenT |eng1'h is not 5. The Excess Reinforcement Factor 7. If dep'l'h of member does not Note:

specified on the Plans, the above was assumed to be 1.0 when
dimensions shall be used. calculating these dimensions.

2. These development lengths do not 6. Afr was assumed to be 0 when
apply when bar is in lightweight calculating the Reinforcement
concrete. Greater lengths are Confinement Factor.

allow bar development length
indicated in Location Categories
A and B; then hooks shall be
added to dall bars not conforming,
as per D, E, and F per Std. No.

shall be used. in Std. No. REBAR-DL-103. Class B
2. These bar laps do not apply when splices are 1.3 times the total reinforcement is spliced
bar is in lightweight concrete. development length. within the required lap splice
Greater lengths are required for 6. Class A splices may be used when length. Class A splices are 1.0
this material. (a) the area of reinforcement times the development length.

and (b) one-half or less of the I.When development length is not specified on the
Plans, the above dimensions shall be used.

2.These development lengths do not apply when bar is
in lightweight concrete or any other

strength of concrete.

3. These bar laps only apply where

provided is at least twice that

required for this material.

. These development lengths only

REBAR-DL-203.

3.These development lengths only apply
General Notes indicate Reinforcing

where the

the General Notes indicate

Reinforcing Steel Design, fy = 60 S STATE OF MARYLAND apply where the General Notes SEi S STATE OF MARYLAND Steel Design, fy = 60 ksi. and AaaleliE STATE OF MARYLAND
; S S DIRECTOR DEPARTMENT OF TRANSPORTATION indi i i i TN — DEPARTMENT OF TRANSPORTATION Concrete Design, f'c = 4000 psi. 2.5 o DIRECTOR DEPARTMENT OF TRANSPORTATION
ksi, and Concrete DeSIQI"I f'c = OFFICE OF STRUCTURES indicate Relnforcmg Steel DeSIQH, fy OFFICE OF STRUCTURES OFFICE OF STRUCTURES
» ANC ’ STATE HIGHWAY ADMINISTRATION - 60 Kksi. and Concrete Desian. f'c = STATE HIGHWAY ADMINISTRATION 4.1f depth of member does not allow STATE HIGHWAY ADMINISTRATION
4000 psi. DATE: 03/21/2017 OFFICE OF STRUCTURES 4000 psi' an. DATE: 03/21/2017 OFFICE OF STRUCTURES bar development length indicated in DATE: 05710/ 2011 OFFICE OF STRUCTURES
t. Jhese bar laps aseume couer of BAR LAP DIMENSIONS FOR 1. These development lengths assume DEVELOPMENT LENGTH DIMENSIONS FOR Categories A, B, and C: Std. No, DEVELOPMENT LENOTH DMENSIONS OF (HOOKED
. Greater lap lengths will be GRADE 60 REINFORCING STEEL - e o ovaloororS GRADE 60 REINFORCING STEEL REBAR-DL-103; then hook shall be BARS FOR GRADE 60 REINFORCING STEEL
required for cover less than 2. IN MIX NO.6 (4500 P.S.l.) CONCRETE cover ot ¢, breater developme IN MIX NO.6 (4500 P.S.L.) CONCRETE added to all bars not conforming, IN MIX NO. 6 (4500 P.S..) CONCRETE
1.0 lengths will be required for cover 1.0 ) e as per D,E & F. 1.0 NON-EPOXY COATED REINFORCING
DETAIL NO. REBAR-BL-103 SHEET _L_oF_L_ less than 2, DETAIL NO.  REBAR-DL-103 SHEET L oF_L DETAIL NO. REBAR-DL-203 SHEET _L_OF_L_
HOOKS Finished Groundline
TABLE 1I
REFERENCES [ ]
I. ACI Types SI thru Sl
2. ACI Types Tl thru T8 .
_TABLE | (Note: Tie and stirrup types supplied in sizes *3-#8) over PVC pipe
REFERENCES System lor Il as

STIRRUP AND TIE HOOKS dictated by below

Sidewalk Areqg

BY: david.clayton —

12 db for *6, *7, *8 Gutter Line v“:‘ 15 @ I'-6" c/c
6 dy for *3, *4, 5 - i || &
I. ACI Types I Thru‘ 26 . or 2'/2 in. minimum Aé C || 6‘0, — —Y
2. SHA Standard Pin Bending 9|s J o :\T o —1"-4"
: . N A
3. SHA Radius Bending < || /% o .|
f < 4" oPVC pipe. Slope pipe 2% t to outlet.
D Invert at outlet to be 2'* above gutter line. I_
= (15" Moximum Spacing)
e
Detailing __ Hook Detailing c AorG c ¥'s spaced s shown
Dimension A or G Dimension gl gls Detaili DRAIN AT SIDEWALK
_ =0 d =) dp Q eraring . Hook ¥ 5 Threaded Rebar Dowel
P D \_ | [ D \ E é E é Dimension | A or G Scale :None Coupler at I'-6" c/c.
- [ [ —_—
&5 ig & < =5 =B : - D 5_ —
[
| 4 dy or S ) 2 i Finished Groundline Finished Groundline
N
2/ min - ,M% ,M | 4 dp or
2'/>" min ] ]
180° 90° ? .
> —If wall has concrete flume
90° 135° 180° Dampproof at rear face carry Porous
i front £ wall Is visible 1 Backfill to underside of flume
ront face of wall is visible to
vehicular or pedestrian traffic, drain Dampproof
STIRRUP_AND TIE_HOOK_DIMENSIONS, in. pipe shall extend 3” from face of -0| _ P33
RECOMMENDED END HOOKS, ALL GRADES wall; for sidewalks adjacent to oo .
— wall see above; for all other * g Porous Backfill
Finished BAR | D, in. |90 - deg hook 135 - deg hook * conditions make flush. : | -
BAR |bend diameter 180 - deg hook 90 - deg hook SIZE A or G A or G H, approx ’ £ p Back fil : glo¢pggrigrg:g?n PJ:/OC le?gng]noF:J’EI%T
- - - - —2 cu. ft.Porous Backfi $ . ¢ IC
SLZ3E Dé'/T A orSG in J,3|n. A orSG in :‘31 |lé2 4|4/ 4|4/ 2'3{2 5 Gt sach deain 5 : pipe (minimum slope '4"/ft.)
2 2 e = —2-*5 @ I'-6"" ¢c/c i = . —1:6 slope to drain to wall
:4 : d . 8 5 2/ 6 5/ 3% Epc;irr:?jﬂne L [ E:—%ﬁﬂ%ﬂne \ ’ " REVISIONS
5 3?’4 17 5 10 T3 41/, -0 27 a4/, ‘\4 e L jrgn ‘\ F—p L roge
"6 4|§2 8 6 1-0 =7 5/, -2 9 5/a - - W o Vi M .j
&7 5/4 10 7 -2 ) - T
#g 6 T 8 -4 8 6 -4 1074 6 6" dPVC 6”6 Non-Per forated PVC Circular Pipe \-Concre‘re (Mix No. | or better) ™ REPLACEMENT OF SMALL S”TRUCTURE
%g A 3 DA 7 Drain Pipe gngﬁ,;ggﬂhgdgﬂﬁgmw'({g‘, noconnection to 20 3'r°opjng sar face as steep as MARYLAND DEPARTMENT NO. 03190X0 SINGLE 60" x 38" ELLIPTICAL
*10 1074 5 |-|'§ 1-10 RECOMMENDED END_HOOKS, ALL GRADES 245 bars -6 long—F| $pacing, 1" Fal) P 7( OF TRANSPORTATION REINFORCED CONCRETE PIPE ON
all 12 -7 1-2%4 2-0 Finished @ 1~
#|4 187/ 2-3 1-9%, 2-1 BAR bendl éiqme-]-er 180 - deg hook 2" square concrete / ®5's spaced as shown—'j STATEIHI?{HV\{AY MD 146 (DULANEY VALLEY ROAD)
"8 24 30 2-4/, 35 SIZE D, in. Aor Gin [ J in block at each drain— ADMINISTRATION OVER DRAINAGE DITCH
*3 24 5 3 for additional details This system shall tS>e Erjsednfor all retaining walls, all
wing walls (noT In stem
:g 33,4 ? g Thids s%/r?‘rem _shall Fle ¥ﬁ6$ for gllfﬁolx cul¥r<1arf ;/(l)nlg walls g 9 Y
and other wing walls that are both less than 30'long an
) 4/, 8 6 less than 16" high (height of wall from bottom of footing to SYSTEM Il STAN DARD DETAI LS
w7 5/, 10 7 top of highest section). One drain shall be placed at ¢ of wall SIoIEM 1t
%3 64 T 8 for all walls less than 15" long. For walls between 15 and 30’ long, Scale :None
two drains shall be placed, one at each third point. SCALE_AS SHOWN ADVERTISED DATE DATE CONTRACT NO. BA0845180
SYSTEM |
e STATE OF MARYLAND <z STATE OF MARYLAND Notes socte None O STATE OF MARYLAND DESIGNED BY 2HA TENTATIVE
£.5 B udrr, DRECTOR DEPARTMENT OF TRANSPORTATION _£.5 e DIRECTOR DEPARTMENT OF TRANSPORTATION 4 . . . £.5Fadee DIRECTOR DEPARTMENT OF TRANSPORTATION OFFICE OF STRUCTURES
OFFIGE OF STRUGTURES STATE HIGHWAY ADMINISTRATION OFFICE OF STRUCTURES STATE HIGHWAY ADMINISTRATION I'tE,;GE;g?rlwg;SJr;gnfgd.d roin 1o be determined orice or sucuies STATE HIGHWAY ADMINISTRATION DRAWN BY This plan is draft_and subject fo_change.
DATE: 1117 /1997 OFFICE OF STRUCTURES DATE: /1/17 /1997 OFFICE OF STRUCTURES 2.Porous backfill (refer to Section 469). DATE: 01/22/200! OFFICE OF STRUCTURES CHECKED BY co}.*mfﬁ,i'c’zfﬁg,‘,’%ﬁgl’i‘g‘*,;g;"?g?%&?‘c"’&'s%fgvsﬁre
— EEERT *\wals that are not parale 1o Tho HigRway T RETAINNG WALL AND WING WALL e 0 S e o it
. ecrion 4- aryland FudliC InTormarion AcC
REINFORCING STEEL HOOK TABLES AND DIAGRAMS REINFORCING STEEL HOOK TABLES AND DIAGRAMS For bridges with wing walls parallel to the ’
highway see Std. No. SUB-DR-203 DRAINAGE SYSTEMS
1.0 1.0 sheet 5 of 5 for details. 1.0
DETAIL NO. REBAR-BB-102 SHEET DETAIL NO. REBAR-BB-102 SHEET _2_ OF_2_ DETAIL NO.  RW-30I SHEET DRAWING  NO. SHEET NO. 54 OF 57
PLOTTED:"93:56 PM on Friday, May 17, 2019" STRUCTURE SURVEY PLOTTED: "03:56 PM on Friday, May 17, 2019"
INVENTORY NO. 031 90XO BOOK NO. FILE: M:\2010\23100466.29\Drawings\03190X0s02.dgn
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ACI TYPICAL BAR BENDS

SHA

TYPICAL BAR

BENDS

J
A
O —[ Ei . B | ¢ . 0 . A G
A C + B DN @ IR J @ | D | B ) " wi (a S " \m
S g . Al eN_ jH . B D JK
@ d ¢ | ' @ B del° c , 0 |
0 A ‘
. 0 . c J @D ) 0 B
| B F | @ B J D A G ]2 (A J H \m
@ A c E G I H N s R < I \
" J K \ 1 0 ) A = H S K
k] P Lk AL e g A| ] ; ol - X
i 0 | K (::) A W Blg/\C H B C\( 0 &C 9 ‘
B F D G ' ' K
@O M ope @ A ] Lel : & . mi@ o N1 oy
G
Lol Tes, ¢ ; ‘
. 0 . D ]1[_\ G A C T c 0
B ‘ 0 R | ,
® LRe S : P J | TN o \
J i | | / m
TR 4 (A J H
,LLO | | A B B R D K K
\ ) A E _e_' C H H c ;!
I | e . o | 0
A H C G ~ Kl \ ,
; K Wl @ 0 | |
K ]
0 .@
0 | C ISO\I;/IIIELRIC J c ‘ TR 5 m \—/B
K
@ ACNCe T E/N6 B 0 H D . 0 .
5 y |« b . 0 .
Ak K -~ e P EIoRe Tw c ‘ ‘
ISOMETRIC K 0
. Al 8 ¢ ( ) B D VIEW 8 F ’I—L - <A JI \ y \
K
C
5 J .
@ S of ]H ﬁ[ RADIUS BENDING | '
| 0 | " i | 0 ‘ ‘
C L
| J ACI Type 3 (A U H/ JL 6)
B e(\ B QH I c E \{ %e_{ K
H
a ) 0 LS ﬂ\)ﬂ D 5 Two Plane Bending I I
,I_K - c _ S —
| =~ D ACl Type 3 ( J N
A c B W ¢ &b, B — I N N~
0 K H Q rg_ PLAN Straight T¥8& B.Bars UN.O
. s A g o .N.O.
Y% ) B ¢ .iﬂ c 7 Can be substituted for bars in
— D STR.T & B these configuration patterns
c > D ~ _ _ (%T.Bars with or without hooks)
STANDARD PIN BENDING g
0 @ Hooks for truss bars optional.
“E" PITCH
A G A G A G
1 % TYPES SPI, SP2, SP3 _[
N — g
B D H B D H 8 M o SPI- I/, EXTRA TURNS T & B OUTSIDE DIA.
SP2 - 2 EXTRA TURNS T & B
C C C c __r_& R SP3 - 3 EXTRA TURNS T & B ‘
T
@ @ @ D| B H LENGTH = LIN. FT. WIRE B HEIGH
A G A G A G A
SPIRAL
B D B D B D
K
C C C K
= K
J D c ] Unless otherwise noted diameter D is the
@ R_ £ B A H same for all bends and hooks on a bar
A G A G A G 0 B
J J J -1 o
B D B D B D D o
J ! vl iy H
c* - ©
l‘_'l Where slope differs " 0
() _ — - _ from 45° dimensions
ol OVERBEND 'r\-l ‘H" and ‘K’ must be shown
0 g A HOOK ENLARGED VIEW SHOWING
H * * BAR BENDING DETAILS
B D
Notes:
I.All dimensions are out to out of bar or to tangent points for 135°
i and 180° hooks.
|G QJ 2.'J' dimensions on 180° hooks to be shown only where necessary to restrict
LAP = K LT hook size.Otherwise standard hooks are to be used.
3.Where ‘J’'is not shown. "J' will be kept equal to or less than ‘H' on truss
bars. Where ‘'J’ can exceed ‘H’ it should be shown.
0 4.'H' dimension on stirrups to be shown where necessary to fit within concrete.
S5.Where bars are to be bent more accurately than standard bending toler-
|G K ances, bending dimensions which require closer fabrication should have
C* limits indicated.
@ — 1
B G —
A *
B * REVISIONS
c E E H *
D
M 01' REPLACEMENT OF SMALL STRUCTURE
MARYLAND DEPARTMENT NO. 03190X0 SINGLE 60" x 38" ELLIPTICAL
1A ] OF TRANSPORTATION REINFORCED CONCRETE PIPE ON
NOTE TO FABRICATOR J Overbend STATE HIGHWAY MD 146 (DULANEY VALLEY ROAD)
ADMINISTRATION OVER DRAINAGE DITCH
BENDING TOLERANCE NOTE R
TIES AND STIRRUPS SHALL BE —
BENT WITH A PLUS ZERO INCH A * Measured to Tangents
g oo, STANDARD DETAILS
BENDING TOLERANCES >
NOTE TO FABRICATOR SCALE_AS SHOWN ADVERTISED DATE DATE CONTRACT NO. BA0845180
BENDING TOLERANCE NOTE
TIES AND STIRRUPS TIES AND STIRRUPS SHALL BE DESIGNED BY SHA. TENTATIVE
BETE’YY'WNSS%SNOZRESQL e DRAWN BY SHA. OFFICE OF STRUCTURES
BENDING TOLERANCES This plon is droft and subject to_change.
TIES AND STIRRUPS CHECKED BY SHA o B O/ gty Mg O
under M Generd Provisions Code Annotated
Section 4-344 (Norylond Public Information Act)
DRAWING NO. S2-18 OF 18 SHEET NO. 55 OF 57
PLOTTED:"®3:56 PM on Friday, May 17, 2019" PLOTTED: "03:56 PM on Friday, May 17, 2019"
e ! ﬁ\-ll—\?EUquTOURF;E NO 031 90XO SBRO\QEYNO FILE: M:\2010\23100466.29\Drawings\03190X0s03.dgn
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RIGHT-OF -WAY LINE

ANCHOR POSTS SHOULD

MINIMUM 2" STEEL STAKES

AT LEAST ©"IN LENGTH

HIGHLY VISIBLE FLAGGING
BE SHOULD BE ATTACHED

TO THE TOPS OF THE
ANCHOR POSTS

USE 14 GAUGE
o 10 FEET MAXIMUM WELDED WIRE MESH
N
o
]
(2]
PRECAST CONCRETE EXISTING AERIAL COMMUNICATION = s
e //7/C;HEADWALLAA //////—_UNE TO REMAIN 5 2
D T T A 1 = e
Do IZEN ‘ K\
+l @) | |
Y= ) ~|lo o<
= >0 / | REMOVE( NS T
= ///" 5 280 NI (R v
N HEE S = Ol i USE AN 8" WIRE
- /| ) 2 AL ANCHOR POSTS MUST BE T
! e THE BOTTOM
E— b N AR S " a— | 7 i i I C’ PUT IN THE GROUND TO A
I 3 ] DEPTH OF AT LEAST 1/3 OF
1 \ o _| THE TOTAL HEIGHT OF THE POST
N e < B S
L S f N - éag TREE PROTECTION FENCE
N ] 60" x 38" ELLIPTICAL A NOT TO SCALE
NN REINFORCED CONCRETE PIPE (R.C.P.) - | w PLACEMENT OF TREE PROTECTION FENCE;
®o SN = TO TIMONIUM ROAD =
e T ¢ PROPOSED R.C.P. <= =3 . TREE PROTECTION FENCE SHALL BE MANUALLY INSTALLED AS NOTED ON FOREST CONSERVATION PLANS.
o - =T ANY QUESTIONS REGARDING PLACEMENT OF TREE PROTECTION FENCE SHALL BE ADDRESSED BY THE
= o aﬂf-HBOOANJ MARYLAND QUALIFIED PROFESSIONAL THAT PREPARED THE PLANS OR THE CITY OF FREDERICK PLANNER,
’_ﬁ D ° ° ° [o] 7 n
IS 1 0+75.00 N 00°36'44.4" E +2>.00 | 2. THIS SHALL BE COMPLETED AND THE LOCATION OF THE FENCE APPROVED BY THE CITY 0S FREDERICK
N I | _Jy | PLANNER PRIOR TO ANY PERMIT APPROVALS, OR AT THE TIME OF THE PRE-CONSTRUCTION MEETING. IF
= R 3 CONSTRUCTION MD 146 AND P.G.L ANY PROBLEMS ARISE REGARDING THE FENCE LOCATION, UNNECESSARY EQUIPMENT CLEARING, ETC.,
T2 H e NO PERMIT WILL BE ISSUED UNTIL THE REQUIRED CORRECTIONS ARE COMPLETED TO THE SATISFACTION
o B - 83° 27| 7"(=) OF THE CITY OF FREDERICK PLANNER.
M oo | WJ - = |y
T o S8 X|Z TO OLD BOSLEY ROAD ——— gE
— 3 = Y s
2 T 5T =|- GENERAL LANDSCAPE NOTES
o .
—~ O
= 4= = . ON ALL DISTURBED AREAS, PLACE FURNISHED TOPSOIL 4 IN. DEPTH, PERFORM LOWLAND MEADOW
w9y = = ESTABLISHMENT, AND INSTALL TYPE D SOIL STABILIZATION MATTING (SSM), UNLESS OTHERWISE NOTED.
Nl I X & 2. TREE PLANTING SETBACKS:
N " A. NO TREES SHALL BE LOCATED IN CLEAR ZONES ADJACENT TO TRAVEL LANES OR IN INTERSECTION SIGHT
Y TRIANGLES.
~ I B. MAINTAIN OFFSETS FROM OVERHEAD ELECTRIC LINES AS PER THE FOLLOWING BASED ON SIZE AT MATURITY:
- 1 . OFFSET SMALL TREES (UNDER 20 FT.HEIGHT AT MATURITY) 20 FT.FROM UTILITY POLES.
Ly T - T T ] 2. OFFSET MEDIUM TREES (20-50 FT.HEIGHT AT MATURITY) AND MEDIUM AND LARGE COLUMNAR TREES (20
12— E = B B B = Bl . o — FT. WIDE AT MATURITY) 30 FT. FROM WIRES AND POLES.
s LJ L] , ol 3. OFFSET LARGE TREES (OVER 50 FT.HEIGHT AT MATURITY)50 FT.FROM WIRES AND POLES.
- — S I v C. INSTALL TREES AT LEAST 10 FT.FROM THE CENTERLINE OF WATER, GAS, AND SANITARY SEWER LINES.
o |= NEW W-BEAM TRAFFIC BARRIER (TYP.) 8 LB MS ADDITIONAL SETBACKS MAY BE REQUIRED BY THE OWNER OF THE UTILITY.
NANE S D. INSTALL TREES AT LEAST 10 FT.PLUS HALF THE DIAMETER OF UNDERGROUND DRAIN PIPES.
= ~2 280 R ZENE E. INSTALL TREES AT LEAST I5 FT.FROM BACK OF TRAFFIC BARRIER POSTS ALONG ROADWAYS WITH A POSTED
Lol 250800 DO N oRECAST CONCRETE = SPEED OF 40 MPH OR GREATER AND ALONG HIGHWAY ON AND OFF RAMPS. A MINIMUM OFFSET OF T FT.
> 3 “ KOS o NS WLP. U RDWALL = FROM TRAFFIC BARRIER POSTS IS REQUIRED FOR ALL OTHER ROADWAYS.
| 5 OBt S50 O%)OQ SO0 OBLS, F. INSTALL SHADE TREES AND UPRIGHT/COLUMNAR ORNAMENTAL TREES AT LEAST 6 FT.BACK FROM THE BACK
J © OB e Qs e OG- O0Cs™) ASS | RIPRAP OF CURB IN CLOSED-SECTION MEDIAN PLANTINGS.
EXISTING SECTION QOO g Q%OQQ%QQO%OO CHANNEL PROTEETION PROPOSED SECTION — G. INCREASE SETBACKS FROM ROADS, SIDEWALKS, TRAFFIC CONTROL DEVICES AND STRUCTURES FOR
S SRR EIRIGBAL TS = MULTISTEMMED AND/OR BROAD-SPREADING ORNAMENTAL TREES TO AMINTAIN NECESSARY BRANCH
ORASE GRASRORASEK Natesavaa 7 275 CLEARANCE
=0 =N \ =N =~ A °
RO = PO =0 (X0 - {00 RO, ' ' 3. SHRUB PLANTING SETBACKS:
A0 500 D0 N . e
<£58C£Q§§%%%§K§é§§§g5. gifgxﬁéég AN A. INSTALL SHRUBS AT LEAST I5 FT.FROM TRAFFIC BARRIER POSTS.
N 515 DOFIROIIRD IO RIGHT{OF-WAY LINE B. DO NOT INSTALL SHRUBS IN SIGHT TRIANGLES FOR INTERSECTIONS WHERE THE MATURE HEIGHT OF THE
- 0 500 50007 JO 570 SHRUBS WHEN ADDED TO EXISTING TERRAIN WILL EXCEED 30 IN.HEIGHT.
. Qo%@o@ PO Qo‘&@o@ 4, OFFSET THE EDGE OF MULCHED BEDS OR INDIVIDUAL PLANTING PITS AT LEAST 7 FT.FROM THE CENTERLINE OF
QRERE8 EA8k 00 27-0" (TYP DRAINAGE SWALES, EXCEPT WHERE OTHERWIASE DIRECTED BY THE ENGINEER. LARGER SETBACKS MAY BE REQUIRED
e @ dJeeNe@eloe) OO S FOR HIGH VOLUME SWALES WITH CHECK DAMS OR OTHER DEVICES. DO NOT INSTALL SHRUBS BETWEEN THE
¥ 290 RQOIHORROPHO[QLL QL9508 ROADWAY SHOULDER AND ROADSIDE DRAINAGE SWALES WITHOUT PRIOR PLANTING LAYOUT APPROVAL OF THE
a ,/éﬂ ! LANDSCAPE ARCHITECT OR PROJECT ENGINEER.
o 5. INCORPORATE TREES WITHIN 5 FEET OF LANDSCAPE BED INTO THE BED.
6. TREAT AND REMOVE INVASIVE SPECIES WHERE DIRECTED BY THE ENGINEER AND WHERE INDICATED ON THE PLANS.
: 7. RETAIN DESIRABLE TREES, SHRUBS, AND PERENNIALS EXCEPT WHERE INDICATED ON THE PLANS OR DIRETED BY
S DENOTES LIMITS OF PERPETUAL THE ENGINEER.
EASEMENT FOR MAINTENANCE 8. DO NOT REMOVE OR PRUNE THE BRANCHES OR ROOTS OF TREES WITHIN MDOT SHA RIGHTS-OF-WAY WITHOUT AN
OF DRAINAGE STRUCTURE (TYP.) 8 APPROVED ROADSIDE TREE PERMIT OR REFORESTATION SITE REVIEW APPROVAL FROM MD DEPARTMENT OF
oF o — Fl = TPF ——— d— TPry NATURAL RESOURCES FOREST SERVICE.
PROVIDE 19" DEEP ROOT PRUNING AT LOD WITH TREE
PROTECTION FENCE TO PRESERVE AND PROTECT
1-30" SYCAMORE AND 2 WHITE PINE TREES HIGHWAY DESIGN DIVISION
M D.I' REPLACEMENT OF SMALL STRUCTURE
MARYLAND DEPARTMENT NO. 03189X0 SINGLE 60" x 38" ELLIPTICAL
LEGEND OF TRANSPORTATION REINFORCED CONCRETE PIPE ON
LIMITS OF LOWLAND MEADOW ESTABLISHMENT ADMINISTRATION MD 146 (DULANEY VALLEY FOAD)
W/TYPE D SOIL STABILIZATION MATTING (SSM) OVER DRAINAGE DITCH
REVISIONS
————— Gannett TPF TREE PROTECTION FENCE/ROOT PRUNING LINE PLANTING PLAN, NOTES & DETAIL
__ SCALE _AS SHOWN ADVERTISED DATE DATE CONTRACT NO. BA0845180
el —— PLANTING PLAN LOD LIMITS OF DISTURBANCE
e ~—
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K ( ' A= e DISTURBANCE NOTE: ORANN BY == FOGMIE
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SPECIFICATIONS:

REINFORCING STEEL
DESIGN:

LOADING:
PIPE:

CONCRETE:

REINFORCING
STEEL:

KEYS:
EXCAVATION:

EXISTING
STRUCTURE:

COVER FOR CONCRETE
BOXES, PIPES AND/OR
PIPE ARCHES:

NOTES:

FOR MOT PLAN AND GENERAL NOTES, SEE SHEET NOS. 4 AND 6.

FOR PIPE PROFILE AND DETAILS, SEE DRAWING NO. S3-3.

FOR HEADWALL DETAILS, SEE DRAWING NOS. S3-5 TO S3-10.

FOR PIPE SEQUENCE OF CONSTRUCTION, SEE DRAWING NOS. S3-13 TO S3-15.

GENERAL NOTES:

-SHA SPECIFICATIONS DATED MAY, 2017
-REVISIONS THEREOF AND ADDITIONS THERETO AND SPECIAL
PROVISIONS FOR MATERIALS AND CONSTRUCTION.

AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS DATED 2014
WITH INTERIMS.

CONCRETE DESIGN: LOAD AND RESISTANCE FACTOR DESIGN
METHOD. f'c = 4,000 PS

f's = 60,000 PS

HL-93

60"x38" ELLIPTICAL PIPE SHALL BE CONCRETE CONFORMING TO
CLASS V PIPE. ALL PIPE JOINTS SHALL HAVE GASKETS TO PROVIDE
A WATER TIGHT CONNECTION.

ALL CONCRETE FOR PRECAST HEADWALLS SHALL BE MIX
NO. 6 (4,500 PSI.

REINFORCING STEEL SHALL CONFORM TO ASTM A 615, GRADE 60.
ALL SPLICES, NOT SHOWN, SHALL BE LAPPED AS PER BAR LAP
CHARTS. MINMUM COVER FOR ANY BAR SHALL BE 2" UNLESS
OTHERWISE NOTED, WITH THE EXCEPTION OF BARS AT THE BOTTOM
AND SIDES OF ALL FOOTINGS WHICH SHALL HAVE 3" MINIMUM COVER.

FOR TIES AND STIRRUPS: STANDARD ACIBENDING TOLERANCES
ARE MODIFIED TO PLUS (+) ZERO INCHES, MINUS (-) NORMAL ACI

BENDING TOLERANCES.
ONLY GRADE 60 CAN BE USED ON THIS PROJECT.

ALL REINFORCING STEEL IN THE HEADWALLS SHALL BE EPOXY
COATED.

ALL KEYS ARE NOMINAL SIZE.

ALL EXCAVATION REQUIRED FOR THE PLACEMENT OF THE NEW
HEADWALLS AND PIPE wiLL BE MEASURED AND PAID FOR AS

CLASS TEXCAVATION. NO OTHER CLASS OF EXCAVATION WILL

BE PAID FOR ON THIS PROJECT.

ALL DIMENSIONS AFFECTED BY THE GEOMETRICS, AND/OR

LOCATION OF THE EXISTING STRUCTURE SHALL BE CHECKED

IN THE FIELD BY THE CONTRACTOR, BEFORE ANY CONSTRUCTION

IS DONE, AND BEFORE ANY MATERIAL IS ORDERED OR FABRICATED.

IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO

SUPPLY THE ENGINEER WITH ALL FIELD DIMENSIONS REQUIRED

TO CHECK DETAIL DRAWINGS. THE = MARKS SHOWN WITH

DIMENSIONS AND STATIONS DO NOT INDICATE ANY DEGREE

OF PRECISION. THESE MARKS (=) INDICATE EXISTING DIMENSIONS

AND STATIONS THAT MAY VARY AND DO REQUIRE FIELD VERIFICATION

BY THE CONTRACTOR.

EXISTING CULVERT AND HEADWALLS SHOWN IN LONG DASHED LINES
TO BE COMPLETELY REMOVED.

NO CONSTRUCTION EQUIPMENT, WITH THE EXCEPTION OF THE ROADWAY
PAVING EQUIPMENT DURING THE PAVING OPERATION, SHALL BE
PERMITTED TO PASS OVER THE PIPE UNTIL THE ROADWAY PAVING

HAS BEEN COMPLETED.

REVISIONS

W Ol

MARYLAND DEPARTMENT
OF TRANSPORTATION

STATE HIGHWAY
ADMINISTRATION

REPLACEMENT OF SMALL STRUCTURE
NO. 03192X0 SINGLE 36" x 48"
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MD 146 (DULANEY VALLEY ROAD)
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HYDROLOGIC DATA

. SOURCE:

PREPARED BY: O SHA [ CONSULTANT:
FILE LOCATION:

DATE:

. DRAINAGE AREA: ACRES

SQUARE MILES

. METHOD(S) OF ANALYSIS:

USGS GAGE DATA ANALYSIS
o GAGING STATION NO.

o LOCATION

o DRAINAGE AREA

o YEARS OF CONTINUOUS RECORD

USGS REGRESSION EQUATIONS
REFERENCE

SCS TR - 20 METHOD - VERSION USED (DATE)

o RCN (EXISTING-HOMOGENEOUS WATERSHED)'

o RCN (ULTIMATE HOMOGENEOUS WATERSHED)'

o Tc (HOMOGENEOUS WATERSHED)'

FEMA BASE FLOOD (100-YEAR) DISCHARGE
OTHER (DESCRIBE)

(CFS) METHOD USED BY FEMA

HAS FLOOD ROUTING BEEN USED IN DETERMINING FLOOD
DISCHARGES? YES NO

METHOD SELECTED

V. COMPUTED FLOOD DISCHARGES

FLOOD DISCHARGE
RETURN PERIOD (CFS)
(YEARS) BASED ON EXISTING BASED ON ULTIMATE
WATERSHED DEVELOPMENT WATERSHED DEVELOPMENT
2
10
25
50
100
500
MAGNITUDE HIGH WATER
YEAR (CFS) ELEVATION WHERE MEASURED SOURCE OF DATA

VI. STREAM MORPHOLOGY

STREAM TYPE

STREAM BED MATERIAL:

VALLEY TYPE

DESCRIPTION Dle D50 D84
BANK FULL CHARACTERISTICS:

Q AREA WIDTH DEPTH

SLOPE MANNINGS "n" VALUE SINUOSITY

VII. TIDAL FLOWS

I00-YEAR STORM TIDE ELEVATION (FT)

MAXIMUM DISCHARGE (CFS)

500-YEAR STORM TIDE ELEVATION (FT)

MAXIMUM DISCAHRGE (CFS)

SOURCE OF INFORMATION

DESIGN DISCHARGE (CFS) RETURN PERIOD _____ YEARS TIDAL PERIOD (HRS)

HOW DETERMINED? (EXPLAIN)

WATER SURFACE-ELEVATION FOR DESIGN CONDITION (FT)
(IF TIDAL FLOW GOVERNS HYDRAULIC DESIGN)

VIIl. COMMENTS:

|. SOURCE:

HYDRAULIC DATA

PREPARED BY: [ SHA (JCONSULTANT:

DATE:

FILE LOCATION: ITEM 71 RATING

METHOD(S) OF ANALYSIS:
Il HYDRAULIC DATA

4 4 4 5

3 CHANNEL
STRUCTURE ENERGY WATER

CHANNEL
FLOW CONDITIONS z WATERWAY SURFACE
CROSS-SECTION AREA SLOPE ELEVATION

5
LEFT OVERBANK RIGHT OVERBANK
DISCHARGE
L OOKING LOOKING
DOWNSTREAM DOWNSTREAM OVER ROAD

Q w v D Q w v D

8

0 APPROACH
DESIGN (DESCRIBE LO- N/A
CATION BELOW)

N/A

DESCRIBE

UPSTREAM
AT STRUCTURE

DOWNSTREAM
AT STRUCTURE

N/A

8

a APPROACH
100 (DESCRIBE LO- N/A
CATION BELOW)

N/A

DESCRIBE

UPSTREAM
AT STRUCTURE

DOWNSTREAM
AT STRUCTURE

N/A

8
QINCIPIENT OVERTOPPING, @500 APPROACH

OR OTHER DISCHARGE S BE Lo N/7A

N/A

DESCRIBE

UPSTREAM
AT STRUCTURE

DOWNSTREAM
AT STRUCTURE

N/A

1. BRIDGE SCOUR DATA

A.SCOUR EVALUATION STUDY TITLE:

PREPARED BY: O SHA OO CONSULTANT:

DATE:

FILE LOCATION: ITEM 113 RATING®

B.SCOUR ESTIMATES:

DESIGN CONDITIONS FLOOD LONG TERM CONTRACTION ¢
DISCHARGE
e EnrToNs DEGRADATION / SCOUR DEPTH CHANNEL BED LOAD |  TYPE OF SCOUR
T ALWATER. NFLUENCE OF RETURN | maGNITUDE| AGGRADATION | (LOOKING DOWNSTREAM) (FT) (DESCRIBE) (LIVE BED/CLEAR WATER)
g PERIOD (FT) T MAIN RT
CONFLUENCES, ETC. (YEARS) | (CFS OVERBANK| CHANNEL [0VERBANK

DESIGN FLOOD
FOR SCOUR

CHECK FLOOD
FOR SCOUR

OTHER

TOTAL SCOUR: ESTIMATED TOTAL SCOUR AT SUBSTRUCTURE/ CHANNEL ELEMENTS (NCLUDES LONG TERM DEGRADATION/AGGRADATION
PLUS CONTRACTION SCOUR, PLUS LOCAL SCOUR)

ELEVATION OF BOTTOM OF STREAM CHANNEL BED OR SCOUR HOLE (FT) 'O

LOCATION OF CHANNEL OR SUBSTRUCTURE ELEMENT SCOUR COUNTER MEASURES
DESIGN FLOOD CHECK FLOOD O EXISTING 0O NEW

CHANNEL THALWEG

ABUTMENT:

ABUTMENT:

PIER NO.

PIER NO.

PIER NO.

PIER NO.

PIER NO.

PIER NO.

PIER NO.

PIER NO.

PIER NO.

PIER NO.

PIER NO.

PIER NO.

PIER NO.

PIER NO.

PIER NO.

PIER NO.

PIER NO.

NOTES:

BLANK SPACES INDICATE THAT DATA IS NOT AVAILABLE
OR IS NOT APPLICABLE

|. PARAMETERS COMPUTED ASSUMING THE WATERSHED
IS HOMOGENEOUS WITHOUT SUBDIVISIONS

2.ITEM 71 RATING AND ITEM 113 RATING; REFER TO THE 0OBD
GUIDE FOR COMPLETING THE SI&A INPUT FORMS.

3. RECORD FLOW CONDITIONS USED IN ANALYSIS: DISCHARGE (Q),
TAILWATER CONDITION AND HOW SELECTED, ETC. (FOR
DEPRESSED CULVERTS, INDICATE UNDER COMMENTS THE
ASSUMPTIONS MADE AS TO WHETHER SEDIMENT WILL REMAIN
DURING FLOODS)

4. FOR CULVERTS, USE THESE THREE COLUMNS TO RECORD:
o DEPTH OF FLOW AT CULVERT INLET AND OUTLET
o WATER-SURFACE ELEVATION AT CULVERT INLET AND OUTLET
o ENERGY SLOPE FOR CULVERT BARREL

5. SYMBOLS USED:

FLOW OR DISCHARGE (CFS)

CHANNEL WIDTH OR FLOODPLAIN WIDTH (FT)
FLOW VELOCITY (FPS)

DEPTH OF FLOW (FT)

Q
W
v
D

6. FOR CULVERTS, RECORD OUTLET VELOCITY HERE
7. FOR CULVERTS , RECORD TAILWATER DEPTH HERE

8. APPROACH SECTION SHOULD BE SELECTED AS PER GUIDANCE IN
ABSCOUR USERS MANUAL

9. ENTER CONTRACTION SCOUR DEPTHS ONLY (APPROXIMATE LINE 121
IN ABSCOUR OUTPUT) - NOT ABUTMENT SCOUR

0. IF SCOUR RESISTENT BEDROCK CONTROLS SCOUR, ENTER BEDROCK
ELEVATION AND NOTE THIS CONDITION UNDER COMMENTS

Il. RECORD INCIPIENT OVERTOPPING DISCHARGE (Q) AND
RECURRENCE INTERVAL

2. RECORD CLEARANCE BETWEEN WATER SURFACE ELEVATION
AND LOW CHORD FOR DESIGN DISCHARGE

3. RECORD TOTAL FLOW AREA UNDER STRUCTURE
(DOWNSTREAM END) FOR 100 & 500 YEAR FLOODS

4. FOR BRIDGES:
ENTER TYPE, SPAN LENGTH AND MAXIMUM VERTICAL
CLEARANCE FOR CULVERTS:
ENTER SIZE, NUMBER OF CELLS, AND LENGTH;
DESCRIBE ANY SPECIAL FEATURES UNDER COMMENTS

I5. FOR CULVERTS, DESCRIBE TYPE OF INLET/OUTLET AND
EROSION PROTECTION

6. COMPOSITE °N" VALUE OF STRUCTURE

V.ROADWAY AND STRUCTURE DATA

ITEM

EXISTING PROPOSED
STRUCTURE STRUCTURE

NAME OF WATERWAY

DATE BUILT

OVERTOPPING ELEVATION

OVERTOPPING LOCATION
(DESCRIBE)

INCIPIENT
OVERTOPPING FLOW CONDITION
((OVERTOPPING Q < 100 YR FLOOD)

FREEBOARD '2

I
TOTAL STRUCTURE WATERWAY AREA3

14
STRUCTURE DESCRIPTION

INLET TREATMENT °

OUTLET TREATMENT "

MANNINGS *N* VALUE '

V.SURVEY BOOK NUMBERS

REFERENCE DATUM FOR ELEVATIONS

VI.FLOOD PLAIN MANAGEMENT DATA

DATE OF FLOOD INSURANCE STUDY

COMMUNITY PANEL NO.

PROJECT LOCATION (CHECK BELOW):

— BEYOND FEMA PROGRAM LIMITS (NOT IN

REGULATORY FLOODWAY YES

"A" HAZARD ZONE)

FEMA HAZARD ZONE "A'; NO BASE FLOOD ELEVATIONS ESTABLISHED

FEMA HAZARD ZONE "A"; BASE FLOOD ELEVATIONS ESTABLISHED

NO

MAXIMUM CHANGE IN WATER SURFACE ELEVATION UPSTREAM OF
BRIDGE DUE TO HIGHWAY PROJECT (MAX.BACKWATER) _____ FT.

LOCATION OF MAX.BACKWATER FROM
UPSTREAM FACE OF BRIDGE FT.

DESCRIBE TYPE OF STUDY DONE TO DETERMINE CONSISTENCY

WITH NFIP STANDARDS

DATE COMMUNITY ACKNOWLEDGEMENT FORM ISSUED:

IS THE PROJECT CONSISTENT WITH THE CODE OF FEDERAL REGULATIONS,
PART 650 A, LOCATION AND HYDRAULIC DESIGN OF ENCROACHMENTS ON

FLOOD PLAINS (23 CFR 650 A). Y/N

IS THE PROJECT CONSISTENT WITH THE ANNOTATED

CODE OF MARYLAND (COMAR 08.05.03)? Y/N
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DIMENSIONS ALONG |

48

/_ou

(l:_ PlPE - 24/_0" i 241_Ou _
2,_0" 21_O||
OFFSET OFFSET |
FUTURE ROADWAY DIMENSIONS f _ 10" 1 . | .. 8"-0" - 12°-0° L. 12°-0° e 8"-0" U S -0’
PERPENDICULAR TO 1 HEADWALL ‘ ‘ ‘ SHOULDER L ANE L ANE SHOULDER HEADWALL
B CONSTRUCTION
ZI_O" 31_9 5/8 n ka CONSTRUCT'ON 2/_0" 2'_0"
10:1 GRADING \ \ OFFSET MD 146 AND P.G.L. OFFSET \ / 10:1 GRADING * PAVING SHALL BE PLACED TO
Qe . Y ey e . e MATCH EXISTING CR P
DIMENSIONS PERPENDICULAR [ —1=O° 1, 1Ol | - -0 - -0 R Hal L I AP | B I CH EXISTING CROSS SLOPE
| | 1’-0" SHLD. TRAFFIC BARRIER. PLACE NEW TRAFFIC
1T VARIES* /f—P/GE,P/C VARIES * BARRIER AS DEPICTED ON ROADWAY
—~ - | W-BEAM TRAFEIC DETAILS ON SHEET NO.9, AND AS
_— o> — BARRIER** SHOWN ON TRAFFIC BARRIER PLACEMENT
DETAIL NO DRAWING NO. S3-4.
UPSTREAM
INVERT
EL. 268.96 50'-0" i
MAX.
EL. 267.96
DOWNSTREAM

INVERT EL. 265.27
EL. 264.27

OC/OON)

EXISTING CHANNEL

INVERT

XTI DT D 2
X080 OL| 115

& J % OO RO
~R \
NOTE: ';, AGGREGATE BEDDING USING #57 STONE CLASS IRIPRAP CHANNEL PROTECTION
FOR ADDITIONAL REQUIREMENTS REGARDING oV PLACED UNDER PIPE BETWEEN
THE PLACEMENT OF THE PIPE, REFER TO S HEADWALLS AS SHOWN CEOTEXTILE CLASS SE (TP
e S A A COMPACTED AGGREGATE BEDDING USING
SPECIFICATIONS FOR CONSTRUCTION
AND_ MATERIAL & CLASS PE, TYPE Illl, GEOTEXTILE PLACED UNDER CRADED AGGREGATE BASE MATERIAL
. AGGREGATE BEDDING TO LIMITS SHOWN. COST UNDER HEADWALL FOOTING (TYP.)
TO BE INCIDENTAL TO AGGREGATE BEDDING ITEM. .
DATUM
EL. 255.00
SECTION
PROFILE DETAIL AT 60"x38" ELLIPTICAL PIPE
SCALE: 14 " = 1-0
¢ PROPOSED R.C.P.
TO MATCH EXBTWK}ﬂ\\ . 06" | /-6
< T \‘
EXISTING PAVEMENT > ! |3 S| <
TO REMAIN (TYP.) / S < %
=2 12 N =
FULL DEPTH SAW ©|o ; —|x Y|4
CUT (TYP.) NE = [
WO~ W Zle
BACK FILL PLACED sl 19 / |z 2|3
N 6" LIFTS K 5 =9 ~|<
1 —% Zlo
DENOTES INDIVIDUAL FILL LAYERS 8 5 /// Il ala
TO BE PLACED EQUALLY ON EACH < S .~
SIDE OF PIPE, SEE BACKFILLING NOTE.W 7 \ 7 / o2 xlo
| O
60'x38" ELLIPTICAL R.C.P. LS ' . al ~|2
| Ol
\ 5 /// o
T e
! o~O80G~ —
3 oK Ol
/ >
pdic=x e <[
iQ}
JR& ey "%
_ e R R R B TR :
v B g S
= o)e! O YOO 08 OO0 L0000 L OO0D 00 000 &0 -~ =
555 90 SR8 5000 56 GO SOSIS FOAIS FOo G <\
210" () 5/_0" >1_ (%) CLASS PE, TYPE IIGEOTEXTILE PLACED UNDER AGGREGATE
- — | BEDDING TO LIMITS SHOWN. COST TO BE INCIDENTAL TO
e Ga—
p——el 57 [y [ [ =1 o & AGGREGATE BEDDING ITEM.
- QEm—— 7
el ~e—— Flem’ng SECTION AGGREGATE BEDDING UNDER PIPE USING #®#57 STONE
e ~—
—~e—

2
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In Joint Venture

PIPE BACKFILL DETAIL

SCALE: 34 ”

= 10

UPON COMPLETING THE EXCAVATION TO THE REQUIRED
DEPTH, THE CONTRACTOR SHALL PROOF ROLL THE
NATIVE MATERIAL WITH A MINIMUM OF 6 PASSES OF
A VIBRATORY ROLLER

BACKFILLING NOTE:

WHEN BACKFILLING THE NEW ELLIPTICAL PIPE, THE CONTRACTOR
SHALL PLACE THE BACKFILL IN &"LIFTS AS SHOWN. THE
CONTRACTOR SHALL PLACE THE LIFTS IN THE NUMBERED
SEQUENCE SHOWN. THE CORRESPONDING LIFTS ON EACH SIDE OF
THE ELLIPTICAL PIPE MUST BE COMPLETED PRIOR TO PROCEEDING
TO THE NEXT NUMBERED LIFT.

NOTES:

FOR MOT PLAN AND GENERAL NOTES, SEE SHEET NO. 4 AND 6.
FOR GENERAL PLAN OF PIPE, SEE DRAWING NO. S3-I.
FOR ADDITIONAL PIPE DETAILS, SEE DRAWING NO. S3-4.
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MILL AND

I
~—20_ EXISTING CULVERT

|
CLASS | 9'-0"(x)* CLASS | MILL AND _

" RESURFACE | EXCAVATION EXCAVATION | RESURFACE

_VARIES_ 2'-9"(x) 2'-9"(x) _VARIES

*» ALL REMOVAL OF EXISTING CULVERT

ELEMENTS, PAVEMENT, INVERT PAVING, <

EXCAVATION, ETC. CONTAINED IN THE
HATCHED AREA WILL NOT BE MEASU

FOR PAYMENT, BUT SHALL BE INCLUDED

IN THE LUMP SUM PRICE FOR THE

"REMOVAL OF EXISTING CONCRETE CULVERT" ITEM. %%%%%%@%%@%%@%%@%%%%@%%
R s RS s SR R RS R R e

~ NORMAL

RED //

SECTION
EXCAVATION AT EXISTING CULVERT

SCALE: 12 " = 1'-0

6'-3" 25'-0" 6'-3" . NORMAL

POST SPACING

W-BEAM TRAFFIC BARRIER \

**TWO SECTIONS OF W-BEAM, ONE SET INSIDE THE OTHER POST SPACING
3-1/2 " 3-11/2 " 6'-3" 6'-3" ~1/2 " 3'-11/72 "

| YN

FINISHED ROADWAY

i )| . -

/

W6x9 TRAFFIC BARRIER POST (TYP.) | |
ALL POSTS TO BE 8'-0' LONG ~ |
| |
| |

NOTE: —
BEGIN TRAFFIC BARRIER POST
PLACEMENT AT CENTER LINE

OF PIPE AND WORK EACH WAY
FROM PIPE AS SHOWN.

CONTRACTOR SHALL PROBE EACH
POST LOCATION IN AREA OF PIPE
PRIOR TO PLACING TRAFFIC BARRIER
POSTS TO ENSURE THERE WILL BE NO
CONFLICTS WITH NEW PIPE.

LGannett
Fleming

]

2

ClI

TECHNOLOGIES

In Joint Venture

— [a— —

*» THE COST OF THE SECOND SECTION OF THE
W-BEAM SHALL BE INCIDENTAL TO THE
LINEAR FOOT PRICE BID ON THE INITIAL
PLACEMENT OF THE W-BEAM TRAFFIC BARRIER.

60"x38" ELLIPTICAL R.C.P.

ELEVATION
TRAFFIC BARRIER POST PLACEMENT AT PIPE

SCALE: ¥4 " = 1-0

NOTES:

FOR GENERAL PLAN OF PIPE, SEE DRAWING NO. S3-I.
FOR PIPE PROFILE AND DETAILS, SEE DRAWING NO. S3-3.

REVISIONS

M UI' REPLACEMENT OF SMALL STRUCTURE

MARYLAND DEPARTMENT NO. 03192X0 SINGLE 36" x 48"
OF TRANSPORTATION REINFORCED CONCRETE BOX ON
STATE HIGHWAY MD 146 (DULANEY VALLEY ROAD)
ADMINISTRATION OVER DRAINAGE DITCH

PIPE DETAILS

SCALE _AS SHOWN ADVERTISED DATE TBD CONTRACT NO. BA0845180
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| {
(o [ [ - |
| ¢ PROPOSED R.C.P.
| = . — T ALL COSTS ASSOCIATED WITH THE CONSTRUCTION
S | OF THE UPSTREAM HEADWALL WILL NOT BE MEASURED
| ™ | 60" x 38" FOR PAYMENT, BUT SHALL BE INCLUDED IN THE LUMP
|| | ELLIPTICAL R.C.P. SUM PRICE BID FOR THE "UPSTREAM HEADWALL® ITEM.
P | !4 5/-Q" !’ THE ENTIRE UPSTREAM HEADWALL SHALL BE CONSTRUCTED
o | ~ OF PRECAST ELEMENTS AND BE ON THE SITE READY FOR
| || INSTALLATION PRIOR TO THE CLOSURE OF THE ROADWAY.
© || | ||
> | |
| : : NOTE:
_ | — END OF PIPE TO BE PLACED
5 ] | THROUGH HEADWALL WITH
g | | | B SQUARED END AS SHOWN.
| [ |
: | |
N we oy ) g0 28'59+(=
| |
B 8/_O|| L 8/_O|| N
3 |6/_OII _
PLAN — PRECAST UPSTREAM HEADWALL NOTE:
SCALE: 12 " = 1-0" ~ -
HOLES THROUGH PRECAST HEADWALL SHALL BE
ADJUSTED TO ACCOMMODATE THE SKEWED
ORIENTATION OF PIPE AS IT PASSES THROUGH
THE HEADWALL. THE CONTRACTOR SHALL BE
RESPONSIBLE FOR THE DESIGN AND PLACEMENT
¢ PROPOSED R.C.P.— OF LIFTING DEVICES. IN ADDITION, THE CONTRACTOR
AND HIS PRECAST SUPPLIER SHALL VERIFY THAT
r A THE LIFTING POINTS WILL NOT DAMAGE THE HEADWALL
OR FOOTING DURING LIFTING.
L 275 50 YEAR BUILT MARKING
EL. 274.37 20(8 «  THIS DIMENSION AND FOOTING ELEVATIONS
S~ — — —— — — — - — — — — — — — — — — o3lgye}—————H———+-—-"+—H———fp—-———— — — — — — S WERE DEVELOPED ON AN ASSUMED PIPE WALL
THICKNESS OF 5 1/2 ". SHOULD THE WALL
THICKNESS BE DIFFERENT, THE ELEVATIONS
. FINISHED SHALL BE ADJUSTED ACCORDINGLY. THE
GROUND LINE INVERT ELEVATIONS SHALL NOT BE CHANGED.
P N | ALL DIMENSIONS SHOWN FOR PIPE ARE
— SPE (TYp __———— NORMAL TO THE CENTERLINE OF THE PIPE.
\\\\\\\\\ . —— *»  DISCONTINUE PORTION OF STEPPED KEY AT PIPE
— IS TING AND PROVIDE OPENING FOR PIPE. STEPPED KEY
CROUND. LINE SHALL BE PLACED FOR REMAINDER OF HEADWALL.
5 NOTES:
EL. 267.85% - FOR PLAN AND PROFILE OF PIPE, SEE DRAWING NOS. S3-1 AND S3-3.
|
FOR DOWNSTREAM HEADWALL, SEE DRAWING NOS. S3-8 TO S3-I0.
\  EL.266.85*
FOR SECTION A-A, SEE DRAWING NO. S3-6.
________________________________ _ EL.265.60% FOR PVC DRAIN PIPE, SEE MD SHA STANDARD NO. RW-30I.
EL. 264.60*
XUO UO XUO :SUO %UO %UO PO
3 3 (° %%%%% -0" MIN. COMPACTED GRADED AGGREGATE
m@ 2&%’?% i’i@?% 2@?&5 %?% i’iéi?% ié’?% K OO%EE%% i’i@?% o% K og% ?2%%2% 2%’?% %%5 KRS BASE MATERIAL PLACED UNDER HEADWALL
FOOTING TO LIMITS SHOWN
- ** - BOTTOM OF AGGREGATE BEDDING REVISIONS
EXTENDED FROM UNDER PIPE
; REPLACEMENT OF SMALL STRUCTURE
A GEOTEXTILE PLACED UNDER MARYLAND DEPARTMENT NO. 03192X0 SINGLE 36" x 48
AGGREGATE BEDDING OF TRANSPORTATION REINFORCED CONCRETE BOX ON
STATE HIGHWAY MD 146 (DULANEY VALLEY ROAD)
DATUM EL. 260.00 ADMINISTRATION OVER DRAINAGE DITCH
[
—— et T ELEVATION — PRECAST UPSTREAM HEADWALL UPSTREAM HEADWALL PLAN & ELEVATION
- Ge— Fleming SCALE 12" = 10 SCALE _AS SHOWN ADVERTISED DATE____ TBD ____ CONTRACT NO. BA0845180
e eEEn———
DRAWN BY STG OFFICE OF STRUCTURES
This plon is droft and subject to_change.
l< ( ' I CHECKED BY XK e ot
TECHNOLOGIES e ot
In Joint Venture DRAWING NO. S3-5 OF 19 SHEET NO. 64 OF 90
PLOTTED: Tuesday. November 05, 2019 AT 10:28 AV &T\E‘EUN%JRRYE . 03192X0O g%g\?EYNo. DD M 201 D SaAGh 20\ e\ -, M 146ign
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PLACE GRADED AGGREGATE BASE

IN THIS AREA UP TO ROADWAY
PAVEMENT GRADED AGGREGATE BASE
IN CONJUNCTION WITH BACKFILLING PIPE

AGGREGATE BEDDING
#57 STONE PLACED
UNDER PIPE BETWEEN
HEADWALLS AS SHOWN

USING

GEOTEXTILE CLASS PE,

TYPE Il PLACED UNDER
AGGREGATE BEDDING

1”-0" MIN. COMPACTED AGGREGATE
BEDDING USING GRADED AGGREGATE
BASE MATERIAL UNDER HEADWALL
FOOTING TO LIMITS SHOWN

SECTION A-A PRECAST UPSTREAM HEADWALL

REAR FACE OF HEADWALL

NON-SHRINK GROUT PLACEN 4

GAP AROUND PIPE ONCE IT IS
SET IN PLACE

]

2

ClI

TECHNOLOGIES

In Joint Venture

Gannett

(SHOWN SHADED)
2 PLY WATERPROOFING MEMBRANE 16"
MIN WIDTH CENTERED ON JOINT (TYP.)

WALL OF 60" x 38" ELLIPTICAL R.C.P.
PROTRUDING INTO PRECAST HEADWALL—\\\\\

SCALE: 34" = 1-0"

|/_O||

PROTRUSION VARIES

PRECAST HEADWALL|

Y

0" MIN.

.—— FRONT FACE

OF HEADWALL

l\’

5 1/72 "WALL

THICKNESS

SECTION

PRECAST HEADWALL DETAIL AT PIPE OPENING

(2)

2" MAX. GAP AROUND
PIPE TO PERMIT PIPE
TO BE PLACED INTO

SCALE: 12" =

10"

(1)

HEADWALL

(TYPICAL FOR UPSTREAM AND DOWNSTREAM HEADWALLS)

(1)

(2)

GAP SHALL BE TERMINATED AT BOTTOM OF 60" x 38" ELLIPTICAL
R.C.P. TO ALLOW IT TO BEAR FIRMLY ON HEADWALL FOOTING.

ASSUMED WALL THICKNESS FOR 60" x 38" ELLIPTICAL R.C.P.

. 9/_6|| _
- 6/_6" =:|/_OII=: 2/_OII _
I
q |
<i |
— CINISHED EL. 275.50
e [GROUND LINE
~ | TT——-t_
~ ———
\JF || —
I\
LN EXISTING
R ///T_GROUND LINE
¢
|| \
L \
~
~
~
~ L
- [ R
/////// T~ _
/////// ~ __——]
////////////////// ~_ i
//////// AN N
| ~
_ o
=
.
3538 ol b
O i Y
QE(QQQOQQ
__———————‘—’—"_—_Q
B2 -
P
- { EL. 264.60
]
\I

9/_6||

- 6/_6" =:|/_OII=: 2/_OII _
PLACE GRADED AGGREGATE BASE <: “
IN THIS AREA UP TO ROADWAY |
PAVEMENT GRADED AGGREGATE BASE H
IN' CONJUNCTION WITH BACKFILLING PIPE <
2|I= . _ . 2|I
L CL. CL.
—— GROUND LINE .. | to
— L | %4 @ |"-g"sux
~ T ——L _
\\ || I T —
JF ] ¥4 @ |I'-6" (MAX.)
B
"\ &
LN EXISTING oG
| \ GROUND LINE .
N
Il |I | \ 3-#6's ACROSS
_ /S -
- N " ToP OF PIPE N
~ (EPOXY COATED) ~
~ &4
~ P, . ~
—_____,,_\__—————‘”‘ L
/////////// \\ j‘_.,_——-.———j"”‘/" ‘ N~
///////////////// *\( || —*#TL @ 6" (MAX.)xxx ]
/////////// ] | |
— N #4 DOWEL e N
L 17-6" (MAX.)*** o
A\ ] _— 0
- \ M ° _//// b
(|\| % — ’/T/ B
S =%
L Il | 3u
£4 @ |'-6" !
1-Q" (TYP.) |
] DA ) _
0 OLDC "
D 59 O O .
S 0 "
Qgéégééé——————‘_”’ @10 = = = - -
gg@%@ % 3825000 G550 GBS0 G S0 90
SUL oot e St el deisl aistl ters
AGGREGATE BEDDING %800 29000 5038 §9558 SI8 SN S
USING #57 STONE PLACED o O&?"%%Q;QO Og@%%%g%go Og@%%g)@o 09‘3"@8%@@0 Og@@g%g)go Pdiony ! 1 EL.264.60
UNDER PIPE BETWEEN R R S et |
HEADWALLS AS SHOWN ao%o%@g@%% ) BN o
?&é?%? RO go&%f%go&é@%?&d ~
GEOTEXTILE CLASS PE, CUGARE VENRE VARE NRYEL SLVAL G

TYPE Il PLACED UNDER
AGGREGATE BEDDING

SECTION A-A REINFORCING DETAIL

1”-0" MIN. COMPACTED AGGREGATE
BEDDING USING GRADED AGGREGATE
BASE MATERIAL UNDER HEADWALL
FOOTING TO LIMITS SHOWN

NOTE:

- THE MAXIMUM FOUNDATION DESIGN BEARING
PRESSURE FOR STRENGTH LOAD COMBINATIONS
IS 2.0 KIPS/SQ. FT.

- THE MAXIMUM FOUNDATION DESIGN BEARING
PRESSURE FOR SERVICE LOAD COMBINATIONS
IS 1.4 KIPS/SQ. FT.

NOTE:

* THIS DIMENSION AND FOOTING ELEVATIONS
WERE DEVELOPED ON AN ASSUMED PIPE WALL
THICKNESS OF 5 1/2". SHOULD THE WALL
THICKNESS BE DIFFERENT, THE ELEVATIONS
SHALL BE ADJUSTED ACCORDINGLY. THE
INVERT ELEVATIONS SHALL NOT BE CHANGED.

*»  DISCONTINUE STEPPED KEY AT PIPE AND
PROVIDE OPENING FOR PIPE.

**»* AT THE CONTRACTORS OPTION, THE DOWEL

AND STEM BAR MAY BE PLACED AS A

CONTINUOUS BAR.

SCALE: 34" = 1-0

NOTES:

FOR PLAN AND PROFILE OF PIPE, SEE DRAWING NOS. S3-1 AND S3-3.
FOR UPSTREAM HEADWALL, SEE DRAWING NOS. S3-5 TO S3-7.

FILL VOID UNDER RCP ABOVE FOOTING AND IN HEADWALL AROUND
RCP WITH NON-SHRINK GROUT. GROUT SHALL CONFORM TO 902.I1I(C).

REVISIONS
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ADMINISTRATION

REPLACEMENT OF SMALL STRUCTURE
NO. 03192X0 SINGLE 36" x 48"
REINFORCED CONCRETE BOX ON
MD 146 (DULANEY VALLEY ROAD)
OVER DRAINAGE DITCH

UPSTREAM HEADWALL SECTIONS

SCALE _AS SHOWN ADVERTISED DATE TBD CONTRACT NO. BA0845180
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3 - #6’s ACROSS TOP OF
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#5 DIAGONAL BARS
- PLACED EACH SIDE PIPE (EPOXY COATED)
S OF PIPE OPENINGS #4 |_ONGITUDINAL REINFORCING
S AS SHOWN (TYP.) «— (¢ PROPOSED R.C.P. @ 1'-6" c/c MAX.
N
! N\
AN
I
i
= #7 VERTICAL STEM BARS
LAPPED WITH ®#7 DOWELS
IN FOOTING AS SHOWN
] i
_ /
NI %
Dl <
il B
/TOP OF FOOTING
| | ] | T - | /
A T ADDITIONAL #4 VERTICAL
ol BAR EACH SIDE OF PIPE
1 [ N N S i A I N AN O O I A A AS SHOWN (TYP.)
i l | +—#7 L SPACED AS
I SHOWN IN FOOTING
o 2" CL.
_ -1 °
E) (TYP.) NOTE:
™ 3Ll 32 EQUAL SPACES © 5 13/16" 3" CL. HOLES THROUGH PRECAST HEADWALL SHALL BE
—tT - 156" o ADJUSTED TO ACCOMMODATE THE SKEWED
- ORIENTATION OF PIPE AS IT PASSES THROUGH
NOTE: THE HEADWALL. THE CONTRACTOR SHALL BE
ELEVATION PRECAST UPSTREAM HEADWALL — REAR FACE REINFORCING RESPONSIBLE FOR THE DESIGN AND PLACEMENT
FOOTING REINFORCING NOT SHOWN. OF LIFTING DEVICES. IN ADDITION, THE CONTRACTOR
SCALE: 12" = 1-0" AND HIS PRECAST SUPPLIER SHALL VERIFY THAT
THE LIFTING POINTS WILL NOT DAMAGE THE HEADWALL
OR FOOTING DURING LIFTING.,
- HC/
*5 DIACONAL BARS SPE (CPOXY COATED!
. PLACED EACH SIDE
= OF PIPE OPENINGS #4 | ONGITUDINAL REINFORCING
(Q\]
| \
\ I
\ I
T— *4 VERTICAL STEM BARS
LAPPED WITH ®#4 DOWELS
IN FOOTING AS SHOWN
NOTES:
3
N *Q° FOR PLAN AND PROFILE OF PIPE, SEE DRAWING NOS. S3-1 AND S3-3.
N
) ! i FOR ADDITIONAL PIPE DETAILS, SEE DRAWING NO, S3-4.
= % TOP OF FOOTING
3 / FOR SECTION DETAIL, SEE DRAWING NO. S3-6.
Y i /
\\\ADDITIONAL #4 VERTICAL
T T T 1T YT 0T T 1T T BAR EACH SIDE OF PIPE rEviSIons
olad AS SHOWN (TYP.) M
Ui DI REPLACEMENT OF SMALL STRUCTURE
1 T I O P Y v G
Y REINFORCED CONCRETE BOX ON
I SHOWN IN' FOOTING STATE HIGHWAY MD 146 (DULANEY VALLEY ROAD)
3 || 2" CL. ADMINISTRATION OVER DRAINAGE DITCH
© (TYP.)
M
——G— 3 CL. || | EQUAL SPACES @ 1I'-4 7/8 "(+) || 3vcL. |
Gannett 4. CEs o L UPSTREAM HEADWALL REINFORCING DETAILS
—— Fleming NOTE: SCALE_AS SHOWN_ ADVERTISED DATE____ TBD CONTRACT NO. ___BA0B45180
el ~ess— I
el ~e——
T ~—— ELEVATION PRECAST UPSTREAM HEADWALL — FRONT FACE REINFORCING FOOTING REINFORCING NOT SHOWN. DESIGNED BY ROL TENTATIVE
I< ( ! SCALE: 12" = 1-0" DRAWN BY STG OFFICE OF STRUCTURES
e b Lot Provins Coge koroatos
TECHNOLOGIES Section 4-344 (Norylond Public Information Act)
In Joint Venture DRAWING NO. S3-7 OF 19 SHEET NO. 66 OF 90
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. I ]
A ]
\ \ i | || NOTE:
| = | | ¢ PrROPOSED R.C.P ALL COSTS ASSOCIATED WITH THE CONSTRUCTION
2 T OF THE DOWNSTREAM HEADWALL WILL NOT BE MEASURED
| N FOR PAYMENT, BUT SHALL BE INCLUDED IN THE LUMP
N 60" x 38" SUM PRICE BID FOR THE "DOWNSTREAM HEADWALL® ITEM.
| | | ELLIPTICAL R.C.P.
- | 5/_ 0 | THE ENTIRE DOWNSTREAM HEADWALL SHALL BE CONSTRUCTED
i | 1 il OF PRECAST ELEMENTS AND BE ON THE SITE READY FOR
o N | u INSTALLATION PRIOR TO THE CLOSURE OF THE ROADWAY.
5 a ]
> | |
| N NOTE:
: | | | END OF PIPE TO BE PLACED
] | — THROUGH HEADWALL WITH
O | | | SQUARED END AS SHOWN.
=y pary ;
[ | > |
G | PO
- W.P. 3.2 —/ \\——90°48iﬂ%t)
Y |
- 8/_O|| L 8/_O|| _
. |6/_OII _
NOTE:
PLAN — PRECAST DOWNSTREAM HEADWALL
: — HOLES THROUGH PRECAST HEADWALL SHALL BE
SCALE: 12 " = 1-0 ADJUSTED TO ACCOMMODATE THE SKEWED
ORIENTATION OF PIPE AS IT PASSES THROUGH
THE HEADWALL. THE CONTRACTOR SHALL BE
RESPONSIBLE FOR THE DESIGN AND PLACEMENT
OF LIFTING DEVICES. IN ADDITION, THE CONTRACTOR
¢ PROPOSED R.C.P. — .| AND HIS PRECAST SUPPLIER SHALL VERIFY THAT
THE LIFTING POINTS WILL NOT DAMAGE THE HEADWALL
F) OR FOOTING DURING LIFTING.
EL. 274.50

| * THIS DIMENSION AND FOOTING ELEVATIONS
WERE DEVELOPED ON AN ASSUMED PIPE WALL
THICKNESS OF 5 /2 ". SHOULD THE WALL
EL. 272.80 THICKNESS BE DIFFERENT, THE ELEVATIONS
__________________________________________________ SHALL BE ADJUSTED ACCORDINGLY. THE
INVERT ELEVATIONS SHALL NOT BE CHANGED.
ALL DIMENSIONS SHOWN FOR PIPE ARE

EL. 272.80

' FINISHED
_ IS TING GROUND. LINE NORMAL TO THE CENTERLINE OF THE PIPE.
GROUND  LINE «x  DISCONTINUE PORTION OF STEPPED KEY AT PIPE
3 B AND PROVIDE OPENING FOR PIPE. STEPPED KEY
———————————————————— SHALL BE PLACED FOR REMAINDER OF HEADWALL.

6" DIA. PVC DRAIN 60" x 38" ELLIPTICAL R.C.P.
PIPE (TYP.)

NOTE:
FOR PLAN AND PROFILE OF PIPE, SEE DRAWING NOS. S3-1 AND S3-3.

FOR UPSTREAM HEADWALL, SEE DRAWING NOS. S3-5 TO S3-7.
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FOR SECTION D-D, SEE DRAWING NO. S3-9.

5 1/2

FOR PVC DRAIN PIPE, SEE MD SHA STANDARD NO. RW-30I.

EL. 264.27%

]

N4
_________ ORI N ) V(o | EL.263.8I%
A

INVERT EL. 264.27
EL. 262.56* REVISIONS

M UI' REPLACEMENT OF SMALL STRUCTURE

EL. 261.56* : ) )
MARYLAND DEPARTMENT NO. 03192X0 SINGLE 36" x 48

6 RO 8 RO 8 RO 6 RO X5 RO X3 KO X3 FO 6 KO 6 RO 6 RO 3 KO 5 KO 5 KO 3 KO 3 KO 3 KO 3 KO
3%%%%%%%%% 5 %%%%%%%%%E%%%%@%@%ﬁ%k“w MIN. COMPACTED GRADED AGGREGATE OF TRANSPORTATION REINFORCED CONCRETE BOX ON
R SRR R R S8 SRR R R SR SRR SRR R SRR ARG RS 9432\% SR R84 BASE MATERIAL PLACED UNDER HEADWALL STATE HIGHWAY MD 146 (DULANEY VALLEY ROAD)
\ ADMINISTRATION

FOOTING TO LIMITS SHOWN OVER DRAINAGE DITCH

DATUM EL. 260.00

BY. Scott.Grey —

- * _ u BOTTOM OF AGGREGATE BEDDING
—— o EXTENDED FROM UNDER PIPE DOWNSTREAM HEADWALL PLAN & ELEVATION
eeyGmm———
Qe Fleming L D %8;5&% gELS\[%E% UNDER SCALE_AS SHOWN ADVERTISED DATE TBD CONTRACT NO. ___ BA0S45180
e — -
EaeeeendeE—
~ DESIGNED BY RDL
ELEVATION — PRECAST UPSTREAM HEADWALL TENTATIVE
DRAWN BY STG OFFICE OF STRUCTURES
) ) " This plon is draft ond subject to change.
B ‘ I SCALE:12 " = 1-0 CHECKED BY XXX co,'.*mﬁii’b‘ﬁﬁﬁg?ﬂ&¥’i‘2fﬁ§£° oﬁ%&%‘c‘”&;‘éﬁae
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4
PLACE GRADED AGGREGATE BASE "
IN THIS AREA UP TO ROADWAY <i
PAVEMENT GRADED AGGREGATE BASE
IN CONJUNCTION WITH BACKFILLING PIPE
T FINISHED
= —=1 _ GROUND LINE
~ | > EL. 274.50
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AGGREGATE BEDDING <
USING #*57 STONE PLACED 1 _y EL.26l.54
UNDER PIPE BETWEEN oo . |
HEADWALLS AS SHOWN 33 <
RS Ty

GEOTEXTILE CLASS PE,

TYPE Il PLACED UNDER
AGGREGATE BEDDING

SECTION D-D PRECAST DOWNSTREAM HEADWALL

1’'-0" MIN. COMPACTED AGGREGATE
BEDDING USING GRADED AGGREGATE
BASE MATERIAL UNDER HEADWALL
FOOTING TO LIMITS SHOWN

SCALE: 34" =

LGannett
Fleming

]

2

ClI

TECHNOLOGIES

In Joint Venture

NOTE:

THE MAXIMUM FOUNDATION DESIGN BEARING
PRESSURE FOR STRENGTH LOAD COMBINATIONS
IS 2.0 KIPS/SQ. FT.

THE MAXIMUM FOUNDATION DESIGN BEARING
PRESSURE FOR SERVICE LOAD COMBINATIONS
IS 1.4 KIPS/SQ. FT.

PLACE GRADED AGGREGATE BASE

IN THIS AREA UP TO ROADWAY
PAVEMENT GRADED AGGREGATE BASE
IN CONJUNCTION WITH BACKFILLING PIPE

AGGREGATE BEDDING

USING

GEOTEXTILE CLASS PE,

#57 STONE PLACED
UNDER PIPE BETWEEN
HEADWALLS AS SHOWN

. 91_6u _
- 61_6" ==|I_(JII== ZI_OII _
I
|
<j |
T FINISHED
—— 1 GROUND LINE
T~ | EL. 274.50
\\\\ ﬂ \\\\ A
~ | \\
~ ~ | —#4 @ |'-G"**x
| ~ \\\ | -
|| ™~ ~
~
ﬂ N ~
| AN
| AN
| \\\\ _— %4 @ |'-6" (MAX.)
B opmcH
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TYPE Il PLACED UNDER

AGGREGATE BEDDING

SECTION D-D REINFORCING DETAIL

1”-0" MIN. COMPACTED AGGREGATE
BEDDING USING GRADED AGGREGATE
BASE MATERIAL UNDER HEADWALL
FOOTING TO LIMITS SHOWN

NOTE:

*

%* %

* ¥ ¥

THIS DIMENSION AND FOOTING ELEVATIONS
WERE DEVELOPED ON AN ASSUMED PIPE WALL
THICKNESS OF 5 1/2" SHOULD THE WALL
THICKNESS BE DIFFERENT, THE ELEVATIONS
SHALL BE ADJUSTED ACCORDINGLY. THE
INVERT ELEVATIONS SHALL NOT BE CHANGED.

DISCONTINUE STEPPED KEY AT PIPE AND
PROVIDE OPENING FOR PIPE.

AT THE CONTRACTORS OPTION, THE DOWEL
AND STEM BAR MAY BE PLACED AS A
CONTINUOUS BAR.

SCALE: 34" = 1-0
NOTES:

FOR PLAN AND PROFILE OF PIPE, SEE DRAWING NOS. S3-1 AND S3-3.
FOR DOWNSTREAM HEADWALL, SEE DRAWING NOS. S3-8 TO S3-10.

FILL VOID UNDER RCP ABOVE FOOTING AND IN HEADWALL AROUND
RCP WITH NON-SHRINK GROUT. GROUT SHALL CONFORM TO 902.11(C).
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NO. 03192X0 SINGLE 36" x 48"
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MD 146 (DULANEY VALLEY ROAD)
OVER DRAINAGE DITCH

DOWNSTREAM HEADWALL SECTIONS

SCALE _AS SHOWN ADVERTISED DATE TBD CONTRACT NO. BA0845180
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2" CL.

#5 DIAGONAL BARS
PLACED EACH SIDE
OF PIPE OPENINGS

AS SHOWN (TYP.) -j\

«—— (¢ PROPOSED R.C.P.

3 -

#6’s ACROSS TOP OF

PIPE (EPOXY COATED)

r#4 LONGITUDINAL REINFORCING
@ I'-6"c/c MAX.

\\

#7 VERTICAL STEM BARS
LAPPED WITH #7 DOWELS

IN FOOTING AS SHOWN

41_2u

LAP

//—TOP OF FOOTING

— (TYP.) ]

]

6 7/16 "L

[T ADDITIONAL *#4 VERTICAL
BAR EACH SIDE OF PIPE
AS SHOWN (TYP.)

T— *7 L SPACED AS

3" CL.

3" CL.

2" CL.

32 EQUAL SPACES e 5 13/16"

(TYP.)

SHOWN IN FOOTING

3" CL.

2" CL.

= 15'-6"

NOTE:

ELEVATION PRECAST DOWNSTREAM HEADWALL - REAR FACE REINFORCING

SCALE: 12" =

#5 DIAGONAL BARS
PLACED EACH SIDE
OF PIPE OPENINGS
AS SHOWN (TYP.)

1-0"

3 -
PIPE

#6’s ACROSS TOP OF
(EPOXY COATED)

r#4 LONGITUDINAL REINFORCING
@ I'-6"c/c MAX.

\ A

T—— ®4 VERTICAL STEM BARS

2" CL.
(TYP.)

/

o

|I_||II

LAP

N

LAPPED WITH *#4 DOWELS
IN FOOTING AS SHOWN

3/_2||

Y

//—TOP OF FOOTING

3" CL.

3" CL.

5 1/2 " |

(TYP.)

[ T——— ADDITIONAL *4 VERTICAL
BAR EACH SIDE OF PIPE
AS SHOWN (TYP.)

[———*4 DOWEL SPACED AS
SHOWN IN FOOTING

Il EQUAL SPACES @ 1'-4 7/8

2" CL.

"(+)

(TYP.)

3" CL.

= |5/_6||

NOTE:

ELEVATION PRECAST DOWNSTREAM HEADWALL — FRONT FACE REINFORCING

SCALE: 12" =

10"

FOOTING REINFORCING NOT SHOWN.

FOOTING REINFORCING NOT SHOWN.

NOTE:

HOLES THROUGH PRECAST HEADWALL SHALL BE
ADJUSTED TO ACCOMMODATE THE SKEWED
ORIENTATION OF PIPE AS IT PASSES THROUGH
THE HEADWALL. THE CONTRACTOR SHALL BE
RESPONSIBLE FOR THE DESIGN AND PLACEMENT

OF LIFTING DEVICES. IN ADDITION, THE CONTRACTOR

AND HIS PRECAST SUPPLIER SHALL VERIFY THAT

THE LIFTING POINTS WILL NOT DAMAGE THE HEADWALL

OR FOOTING DURING LIFTING.

NOTES:

FOR PLAN AND PROFILE OF PIPE, SEE DRAWING NOS. S3-1 AND S3-3.
FOR ADDITIONAL PIPE DETAILS, SEE DRAWING NO. S3-4.

FOR SECTION DETAIL, SEE DRAWING NO. S3-9.
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AGGREGATE BEDDING USING

PLACED UNDER PIPE BETWEEN HEADWALLS

— B | |
_— L
-
] | ‘/H_Q PROPOSED R.C.P /—PROPOSED TRAFFIC BARRIER
|| 5 275-
— — -
LI I I [ B
S —— T N a < PRECAST HEADWALL FOOTING
- | |
| e J I N I ——
- = le, —————— || PRECAST HEADWALL
R ) U [ H 75——~—
//—\\\\ ______ _!L iJ__ ————— —/ ____________ T —
B B || :l
/ I Eﬁ@;,p_ ~F o ———— I~ T ~{_/ \270\
e T @@ e [ e —— -
O ~ — R WAUAES oYy ————
- P pAWASES ~JO "> 0 ——EXISTING HEADWALL _
Pre > TO BE REMOVED —
Pre ——
o 7 T —
- - ——
e - _
- ~—
7 LIMIT OF CLASS | RIPRAP
- Prd CHANNEL PROTECTION —— —-
- — -
~ —
~ ~ —
~ —
e _
//
o / \
- N Z —\\\\\“265
// = _—
~ =
— << @)
7 > TR L —
P L o7 N (NI N\ AT O T —
/// // AL N0 T oA o0 R T
////26;D ,/”"
,///// NOTES
. ALL MATERIAL FOR RIPRAP CHANNEL PROTECTION
......... : SHALL BE CLASS | CONFORMING TO 901.02.
2. REFER TO 312 FOR OTHER REQUIREMENTS AND PAYMENT.
—
Y
%
/
%
%
%

RIPRAP CHANNEL PROTECTION PLAN — DOWNSTREAM END

SCALE: 38 " = 1-0"
i B VARIES .
20'-0" MAX.
\‘\\\
™ ——— PROPOSED W-BEAM TRAFFIC BARRIER,
~ FOR SPACING SEE DRAWING NO, S3-4

l.— PRECAST HEADWALL

#57 STONE

1’-0" MIN. COMPACTED AGGREGATE BEDDING

USING GRADDED AGGREGATE BASE MATEH;:\\\\\

UNDER HEADWALL FOOTING TO LIMITS SHOWN—«\\\

‘////f—END OF 60"x38" ELLIPTICAL R.C.P.

NOTE:
FOR GENERAL PLAN OF PIPE, SEE DRAWING NO. S3-I.
FOR MOT PLAN AND GENERAL NOTES, SEE SHEET NOS. 4 AND 6.

FOR DOWNSTREAM HEADWALL DETAILS, SEE DRAWING NOS. S3-8 TO S3-10.

TIE-IN TO INVERT
OF EXISTING CHANNEL

KO CAZTCTS AL

L]

Gannett

Fleming TYPE Il PLACED UNDER

AGGREGATE BEDDING
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\
%)) *9|%) BT (RION RIS RIS T
ORT5008 25008 SOZ5008 SDZ5008 LOZ5008 QD508 CDF5008

GEOTEXTILE CLASS PE, RSta0faldiCaliai

O s O
TERORASERISA

(AT RO CAT L
5 O 50| 7|2
OOO(QKN @/)OOO ==

//—PRECAST HEADWALL FOOTING

O
(D

\\—CLASS | RIPRAP CHANNEL PROTECTION
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REPLACEMENT OF SMALL STRUCTURE
NO. 03192X0 SINGLE 36" x 48"
REINFORCED CONCRETE BOX ON
MD 146 (DULANEY VALLEY ROAD)
OVER DRAINAGE DITCH

NON-WOVEN GEOTEXTILE CLASS SE PLACED UNDER
CLASS | RIPRAP CHANNEL PROTECTUJION

ALONG FACE OF WINGWALL FOOTING DEEPEN RIPRAP AS

COST TO BE INCIDENTAL _///////
TO AGGREGATE BEDDING ITEM

SHOWN. COST TO BE INCIDENTAL TO PLACMENT OF
NORMAL RIPRAP

SECTION E-E

RIPRAP PLACEMENT AT DOWNSTREAM END

SCALE: 38 " = 1-0

DENOTES CLASS | RIPRAP CHANNEL PROTECTION

DENOTES GRADED AGGREGATE BASE MATERIAL
PLACED UNDER HEADWALLS

uuou
3@ 14507 DENOTES AGGREGATE BEDDING USING *57 STONE
PECSPH PLACED UNDER PIPE BETWEEN HEADWALLS

DOWNSTREAM RIPRAP CHANNEL PROTECTION

SCALE _AS SHOWN ADVERTISED DATE TBD CONTRACT NO. BA0845180
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B CONSTRUCTION

MD 146 AND P.G.L.—w
17-6 11/16 "(=x) B 24'-9 T7/16 "(=)
2'-8 1/4 "(£) OFFSET 3 -1 1/2 “(=)
f 2'-4"() SHLD. SHLD.
DIMENSIONS PERPENDICULAR
TO 8 CONSTRUCTION e 1'-5 1/2 *(=) | 10°-3 1/2 "(=) L e 9-95/8x) | 16 7/8 "(=)
HEADWALL LANE LANE OFFSET HEADWALL
]’; P/GE, P/cﬂ_ Sfl
/// __________________ T — I
e \L
é ~
\\
— — AN
. —_— N
\\\ \\ N
— -
T~ 1 T
I \
— — EXISTING
\\\ CHANNEL
—_— INVERT
\\
\Q .
EXISTING TYPICAL SECTON - 7T ——
SCALE: 14 " = 1-0" )
B CONSTRUCTION
MD 146 AND P.G.L.—]
f I7'-6 [I/l6 "(*) | 24'-9 T7/16 "(=x)
%AEB'\'%'SN'\'SST&EJE%%’\,{JD'CULAR 1) | 51 3/4 M=) 1°-0" _2-0" 22'-13/8 (=)
1 HEADWALL OFFSET REVERSIBLE LANE -0 REMOVAL
‘ TEMP. BARRIER
TEMPORARY SUPPORT
.__l’; P/GE, P/C OF EXCAVATION
///
\\\\\ \
\\\\\ \\\\
——_ 1]
T EXISTING
e CHANNEL
INVERT
SECTON T me——
STAGE | REMOVAL -
SCALE: ¥4 " = 10"
[ T
my-@unsnnn——
eed e s———
el ~e———
e ~———
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STAGE | REMOVAL NOTES:

l. REFER TO MOT PLANS, SHEET NO.4 TO 6.

DN

SHIFT TRAFFIC AS SHOWN.
. PLACE TEMPORARY PRECAST CONCRETE TRAFFIC BARRIER AS SHOWN.
. ONCE THE PRECAST CONCRETE TRAFFIC BARRIER IS IN PLACE THE

CONTRACTOR SHALL INSTALL TEMPORARY SUPPORT OF EXCAVATION AND
REMOVE RAILING, FILL, HEADWALL AND CULVERT TO THE LIMITS SHOWN

HATCHED.
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SEQUENCE OF CONSTRUCTION -1
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B CONSTRUCTION
MD 146 AND P.G.L.—s

f B 176 11/16 "(=) | 24'-13/16 (=) _
DMENSIONS PERPENDICULAR ) 1oy | o030 v -0 . 25 178 o ]
1 HEADWALL OFFSET REVERSIBLE LANE o CONSTRUCTION
13-5" 270" 4'-0"x) -0
GRADING HEADWALL
TEMP. BARRIER
1 P/GE, P/C VARIES
. /// _________ \\
e \\\
TEMPORARY SUPPQRT ;
OF EXCAVATION | | 20'-0" ‘
— - MAX.
\\\\\\ \\\\
\\\\JJ\ EL. 266.92
\
e EL. 265.27 EXISTING CHANNEL
N EL. 264.27 INVERT
— — — =T ;e
0@ CN1e W 1o SN0 @aYe NP @ et S E
2 (N OV IO O IO~ O IO~ O 1=
60"x38" ELLIPTICAL R.C.P. \
AGGREGATE BEDDING USING #57 STONE CLASS IRIPRAP CHANNEL PROTECTION
GEOTEXTILE CLASS SE (TYP.)
CLASS PE, TYPE Ill, GEOTEXTILE PLACED UNDER
AGGREGATE BEDDING TO LIMITS SHOWN. COST
COMPACTED AGGREGATE BEDDING USING
TO BE INCIDENTAL TO AGGREGATE BEDDING ITEM. CRADED AGGREGATE BASE MATERIAL
UNDER HEADWALL FOOTING (TYP.)
SECTION
STAGE | CONSTRUCTION
SCALE: 14 " = 10
B CONSTRUCTION
MD 146 AND P.G.L.—u
f 176 11/16 "(2) B 24'-1 3/16 "(+) .
DIMENSIONS PERPENDICUL AR - -
TO B CONSTRUCTION 3 20'-2 7/8 "(=) 20 11’-0" MIN. _2/-0" 47-0"=)_ 1"-0"
REMOVAL REVERSIBLE LANE GRADING HEADWALL
8 P/GE, P/C BARRIER VARIES - TRAFFIC
| , VARES | BARRIER
| - ~
7 .
TEMPORARY SUPPORT ;
OF EXCAVATION i 50'-0" ‘
- MAX.
T e—_ EL. 266.97 |
A EL. 26592 1.69% EL. 265.27 EXISTING CHANNEL
EL. 264.27 [INVERT
OO .. — =f---------
B OO OO DT OB NE
7 e VARIAVADISE. VAN TAVAD N A YAV T AReYa | N P
60"x38" ELLIPTICAL R.C.P. \
AGGREGATE BEDDING USING *57 STONE CLASS IRIPRAP CHANNEL PROTECTION
GEOTEXTILE CLASS SE (TYP.)
CLASS PE, TYPE Ill, GEOTEXTILE PLACED UNDER
AGGREGATE BEDDING TO LIMITS SHOWN. COST
COMPACTED AGGREGATE BEDDING USING
TO BE INCIDENTAL TO AGGREGATE BEDDING ITEM. CRADED AGGREGATE. BASE MATERIAL
UNDER HEADWALL FOOTING (TYP.)
SECTION
STAGE I REMOVAL
SCALE: ¥4 " = 10
Gannett
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STAGE | CONSTRUCTION NOTES:

I. CONSTRUCT NEW PORTION OF PIPE AND HEADWALL TO THE LIMITS SHOWN.

. BACKFILL AND INSTALL ROADWAY ASPHALT.

2
3. INSTALL W-BEAM TRAFFIC BARRIER.

4. REMOVE TEMPORARY PRECAST TRAFFIC BARRIER.

5. RETURN TO TWO LANE TRAFFIC.

6. PLACE CLASS IRIPRAP CHANNEL PROTECTION.

STAGE Il REMOVAL NOTES:

l. SHIFT TRAFFIC AS SHOWN.

2. PLACE TEMPORARY PRECAST CONCRETE TRAFFIC BARRIER AS SHOWN.

3. ONCE THE PRECAST CONCRETE TRAFFIC BARRIER IS IN PLACE THE
CONTRACTOR SHALL REMOVE RAILING, FILL, HEADWALL AND CULVERT
TO THE LIMITS SHOWN HATCHED.

REVISIONS

REPLACEMENT OF SMALL STRUCTURE
NO. 03192X0 SINGLE 36" x 48"
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DIMENSIONS

B CONSTRUCTION
MD 146 AND P.G.L.—s]

PERPENDICULAR ™\

T0 §

CONSTRUCTION

DIMENSIONS

PERPENDICULAR "\

TO B

CONSTRUCTION

i

2

Cl1

TECHNOLOGIES

Gannett

In Joint Venture

60"x38" ELLIPTICAL R.C.P.

AGGREGATE BEDDING USING #57 STONE

CLASS PE, TYPE Ill, GEOTEXTILE PLACED UNDER
AGGREGATE BEDDING TO LIMITS SHOWN. COST
TO BE INCIDENTAL TO AGGREGATE BEDDING ITEM.

PROPOSED TYPICAL SECTION
SCALE: V4 " =

_II_OU

/ ) 247-0"(=) | 241 3/16 (=) .
) ) 26'-8 1/8 "(=) 20" 110" MIN. 270" 4'-0"=) 17-Q"
CONSTRUCTION REVERSIBLE LANE GRADING HEADWALL
17-0" L 423/8 7 20" 18°-5 3/4 .
HEADWALL 10:1 GRADING| 10:I
\ L W-BEAM TEMP. T _
> TRAFFIC BARRIER a r%i%é{‘é
BARRIER VARES ~ P/GE, P/C—! VARIES BARRIER
_— =~
~
| | ~
~
] TEMPORARY SUPPORT ;
—1 | OF EXCAVATION | 207-0"
EL. 268.96 MAX. -
EL. 267.96\
\ §§§§§§§§§ 7.697
———— T EL. 265.27
B SRR T ——— T ——— FL. 264.27 INVERT
< T T s lewitseNe P el @tel I3 I
2 < < NONHO YARTAVADIS N ANYAYAD S A Ne) 1=
60"x38" ELLIPTICAL R.C.P. N \
Z
AGGREGATE BEDDING USING #57 STONE e CLASS IRIPRAP CHANNEL PROTECTION
GEOTEXTILE CLASS SE (TYP.)
CLASS PE, TYPE IIl, GEOTEXTILE PLACED UNDER \
AGGREGATE BEDDING TO LIMITS SHOWN. COST
TO BE INCIDENTAL TO AGGREGATE BEDDING ITEM. 882{'5&?TE&@SEETESAgAESEEBE'TNEGR,ZJE'NG
UNDER HEADWALL FOOTING (TYP.)
SECTION
STAGE II CONSTRUCTION
SCALE: ¥4 7 = 10"
B CONSTRUCTION
MD 146 AND P.G.L.
B 48°-11/4 .
/ 24"-0"(+) _ 24'-1 3/16 "(=)
y 3'-9 5/8 "), 11°-Q" | I1°-0" L300 21 1/8 )
OFFSET LANE LANE SHDR. OFFSET
'/_OII - ‘4/_2 3/8 " 2/_O|| - |/_O|| SHI_Dn gl_ql 4I_O"(i)7 |/_O"
HEADWALL 10:1 GRADING| 10:1 T 10:1 | GRADING HEADWALL
NG P JTle— w-BEAM * MATCH EXISTING SLOPE
VARIES * VARIES * L TRAFFIC
P/GE, P/C— - BARRIER
_—— ] '\\\
l~— W-BEAM ~
|[l TRAFFIC ~
BARR'ER ‘l 2OI_O||
EL. 268.96 MAX. }
EL. 267.96\\\
———— T = FL. 265.27
S BT i — T EL. 264.27
DRI —— — — — o
0 PR AR Iy OO0 OV D O SOOI BT =12
3 8 § 2\ OV IO OV IO~ OV IO~ O 1=

\CLASS IRIPRAP CHANNEL PROTECTION

GEOTEXTILE CLASS SE (TYP.)

\—COMPACTED AGGREGATE BEDDING USING

GRADED AGGREGATE BASE MATERIAL
UNDER HEADWALL FOOTING (TYP.)

STAGE Il CONSTRUCTION NOTES:

.
2.

CONSTRUCT NEW PORTION OF PIPE AND HEADWALL TO THE LIMITS SHOWN.

REMOVE PORTION OF TEMPORARY SUPPORT OF EXCAVATION BELOW PROPOSED

PAVEMENT SECTION.

EXISTING CHANNEL

EXISTING CHANNEL
[INVERT

. BACKFILL AND INSTALL ROADWAY ASPHALT.

. INSTALL W-BEAM TRAFFIC BARRIER.

- REMOVE TEMPORARY PRECAST CONCRETE TRAFFIC BARRIER.
- RETURN TRAFFIC TO FINAL PATTERN,
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AMuminum sign shqll be 3" wide
by 2'-0"long by '/a" thick.
Letters shall be 2" green
letters with 1/, spacing
between letters on white

—Top of anchor post

2" |\

reflective background.

'

Small structure number

Drill 2 - %" dia. holes

spaced as shown for ¥g"

dia. stainless steel nuts, bolts
and lock washers. Burr
threads after installation.

This position may be an
X (culvert), R (retaining

6/1
711

wall) or N (noise wall)

Note:
Delineator post shall be standard
6’ galvanized post.

10"
21_011
4'-3" + above adjacent roadway surface

7//

Placement Notes:

—~—¢ of numbers, letter and delineator post.

SMALL STRUCTURE SICN

Scale: None

I. The small structure sign shall be placed behind traffic barriers where applicable,
(delineator post to be driven within traffic barrier w-beam post). The sign
shall be placed at the approach ends of the structure on the right side of

the road, at roadway level.

2. Divided highways shall have only one sign placed at each approach end.

3. If traffic barriers are not present, place small structure sign as close to
end of structure as possible but sign must be visible from the approach

roadway.

4, For noise walls and retaining walls place one small structure sign at

each end.

5. For retaining walls that are not visible from the approach roadway,
place small structure sign as close to end of structure as possible
but sign must be visible from approach roadway. For retaining walls
that are visible from the approach roadway,

refer to SI-104.

6. Always locate small structure sign so that it will be in the safest
position possible relative to highway and pedestrian traffic.

APPROVAL

2.5 Fosadne DIRECTOR
OFFICE OF STRUCTURES

DATE: 09-20-2005

VERSION

1.0

STATE OF MARYLAND
DEPARTMENT OF TRANSPORTATION
STATE HIGHWAY ADMINISTRATION

OFFICE OF STRUCTURES

SMALL STRUCTURE
SIGN AND PLACEMENT DETAILS

DETAIL NO. SI-102

SHEET_1_OF_l_

¢ of year built

Note:

If headwall has a form liner
finish, @ 14" x 18" smooth

block shall be formed for
placement of the numbers.

See Plans for location of block.

¢ structure
inventory

[}

92 |, 9/

611 I__7|/2u

number ¥

Lo } R _
2000
[A2092Y
I\

N

UPSTRE

¢ of pipe &
¢ of year built,

AM_END

HEADWALLS FOR PIPES AND/OR PIPE
ARCHES WITH RISE 3'-0" OR GREATER

~& of Inventory Number ¥

I'-5" min,

—% of year built numeral
|1_0u

Top of Headwall 7
[

0302300

ot i

—Approach end of
headwall.

~—
o

| Z‘E of Inventory ¥
Number and year
built numeral.

Inside and oufside;/
face of Headwall:

Notes:

I.For existing structures, where a year built
is shown on the structure and structure is
to be rehabilitated, the marking should read
1942-2000 (old year first - new year).

2.For existing structures with no year built
contact Office of Structures for
old year.

3.For Year Built Numerals refer to Standard
No. SI-201.

UPSTRE

AM_END

N

Inventory Number to be placed on
both sides of headwall at same corner.

_BOX_ CULVERTS

¥Black numbers 3" high on a painted white
background, (5" x I7").

APPROVAL

STATE OF MARYLAND

£.5 Fwdren DIRECTOR
OFFICE OF STRUCTURES

DATE:

DEPARTMENT OF TRANSPORTATION

STATE HIGHWAY ADMINISTRATION
OFFICE OF STRUCTURES

VERSION

LOCATION OF YEAR BUILT MARKING AND

1.0

STRUCTURE INVENTORY NUMBER ON
HEADWALLS FOR PIPES AND BOX CULVERTS

DETAIL NO. SI-103 SHEET_L_oF_|_

7/8“ 311 311
Yy 29" g
=< )2 ==
. e
N —
N \ J
w N N
X S
N —
=
/7
2 .
g S L
N
311 3“ 311
|7/B“ i 7/811 i y4u yall i 2;/411 i |/au
S o
= = =y
= <
=
[/~ E
|8 I = NS
=~
ﬁgzﬁ: built numerals to be indented into —_— STATE OF MARYLAND
. _ . 2.5 Fwdme DIRECTOR DEPARTMENT OF TRANSPORTATION
concrete (unpainted) - as indicated on OFFICE OF STRUCTURES STATE HIGHWAY ADMINISTRATION
STGndGI’d NOS- S|'|O|. S|'|03 Gnd S|_|04- DATE: OFFICE OF STRUCTURES
VERSION
NUMERALS FOR YEAR BUILT MARKING
o ON STRUCTURES
DETAIL NO. SI-20I SHEET_J_OF_2_

3// | 311 3“
g /8 Yy
= i\ R
T
N
=
[I— &
/,
= =<
. 311
: T,
o . .
< b s
'i\zn .A : N
> N
:\m s - ’. '..A .
: . L] A
= s - l_ ".A .
| Ze . s
N [~~~ R #
OO . .
= A 4. .
— 5 R
N A
, .
o
SECTION A-A
ADPROVAL STATE OF MARYLAND
25K dee, DRECTOR DEPARTMENT OF TRANSPORTATION
OFFICE OF STRUCTURES STATE HIGHWAY ADMINISTRATION
DATE: OFFICE OF STRUCTURES
_— NUMERALS FOR YEAR BUILT MARKING
o ON STRUCTURES
DETAIL NO. SI-20I SHEET _2_OF_2
REVISIONS
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LOCATION CATEGORY A

BAR

CENTER TO CENTER SPACING

SIZE 3

4//

5// 2 6//

#'4 2/_|u 21_811

2/_|u 2:_611 2/_|u 21_611 2/_|u 21_611

#5 21_8// 3:_611

21_7// 3:_4:1 21_-{// 3:_|u 21_-{// 3:_|u

#.6 3I_|Ou 5:_011

3/_|u 41_0:: 3/_|u 4:_0:: 3/_|u 4:_0::

*7 5-3" | 6-10"

31_”// 5:_|u 31_—{11 4:_811 31_—{11 4:_811

*8 6'-10" | 8-l

51_|11 6:_811 4I_|II 5:_4:: 4I_|II 5:_4::

*9 8'-8" -3

6'-6" 8-6" 5-2" 6'-9” 51" 6'-1"

#}o - -

g8-3" [ 10-9” | 6'-71" 8'-1" 6'-3" 8'-2"

#.l | - -

o= [ 13'-3" 81" 0 -7 | 7-6" 9'-9”

Location Category A - Bars in horizontal layers in top of pour with 12 or more
of concrete below them such as in: footings, pier caps, etc.

LOCATION CATEGORY B

BAR CENTER TO CENTER SPACING
SlZE . 3" 4" 51/ . . 2 6/1
#_4 |1_.7u 21_5:1 |1_‘7u |1_“u |1_‘7u |l__||ll |1_‘-{u |l_.||ll

*5 2'-1" 3-1"

2'-0" 3'-0" 2'-0" 2'-5" 2'-0" 2'-5"

*6 3-0" 4'-5"

2'-5" 31" 2'-5" 31" 2'-5" 31"

=7 | 4-0" | €-0"

3-0" 4'-6" 2'-9” q'-2" 2'-9” q'-2"

*8 5-3" 7-10"

31 S5-Il 3-2" 4'-9” 3'-2" 4'-9”

*9 6'-8" 10°-0"

51_011 —{1_611 41_011 6:_0:: 31_”// 5:_{0:1

#}O - -

61_411 9:_611 51_|11 7:_7:: 4/_{0/1 7:_2::

#]] - -

71_{0/1 ”1_811 61_311 9:_4:: 51_91/ 8:_811

Location Category B - All bars not in Location Category A.

Note:

I. When bar lap is not specified on
the Plans, the above dimensions
shall be used.

2. These bar laps do not apply when

bar is in lightweight concrete.
Greater lengths are required for 6.
this material.

3. These bar laps only apply where

the General Notes indicate
Reinforcing Steel Design, fy = 60
ksi, and Concrete Design, f'c =
4000 psi.

4, These bar laps assume cover of

= Non-epoxy coated

5. These bar laps are Class B splices
based on the development lengths
in Std. No. REBAR-DL-103. Class B
splices are 1.3 times the
development length.

Class A splices may be used when
(a) the area of reinforcement

= Epoxy coated

required by analysis over the
entire length of the lap splice
and (b) one-half or less of the
total reinforcement is spliced
within the required lap splice
length. Class A splices are 1.0
times the development length.

provided is at least twice that

APPROVAL

DIRECTOR
OFFICE OF STRUCTURES

DATE: 0372172017

STATE OF MARYLAND
DEPARTMENT OF TRANSPORTATION
STATE HIGHWAY ADMINISTRATION

OFFICE OF STRUCTURES

BAR LAP DIMENSIONS FOR

2", Greater lap lengths will be GRADE 60 REINFORCING STEEL
required for cover less than 2. 0 IN MIX NO.6 (4500 P.S...) CONCRETE
DETAIL NO. REBAR-BL-103 SHEET __ oF_L_
HOOKS
TABLE |
REFERENCES
I. ACI Types | thru 26
2. SHA Standard Pin Bending
3. SHA Radius Bending
Detailing Hook Detailing
Dimension | Aor G Dimension
a I —— = i
J o ) =%
& )/ & ©
g fa
| 4 dp or - -
2" min -
180° 90°
RECOMMENDED END HOOKS, ALL GRADES
Finished
BAR [bend diameter 180 - deg hook 90 - deg hook
SIZE D, in. A or G in J, in. A or G in
&3 2Y4 5 3 6
#4 3 6 4 8
5 3%, 7 5 10
) A 8 6 1-0
&7 5Y4 10 7 -2
%8 6 H 8 1-4
#9 9, -3 32 I-7
®10 10¥ 1-5 1-H/s 1-10
| 12 -7 1-2%4 2-0
|4 18/, 2-3 1-9%, 2-7
#|8 24 3-0 2-4', 3-5

APPROVAL

2.8 Fwdnens DIRECTOR
OFFICE OF STRUCTURES

DATE: [I/17 /1997

VERSION

1.0

STATE OF MARYLAND
DEPARTMENT OF TRANSPORTATION
STATE HIGHWAY ADMINISTRATION

OFFICE OF STRUCTURES

REINFORCING STEEL HOOK TABLES AND DIAGRAMS

DETAIL NO. REBAR-BB-102

SHEET_l_OF 2

LOCATION CATEGORY A

BAR CENTER TO CENTER SPACING
SlZE 3" 411 5// 2 6//
#.4 |1_.711 21_|u |1_.711 |l__||ll |1_,711 |l__||ll |I_.YII |l__||ll

#5 2/_|u 21_811 21_011 2:_7:

' 21_011 2:_5:: 21_011 2:_5::

#'6 31_011 3:_{0:: 21_5// 3:_|u 21_5// 3:_|u 21_5// 3:_|u

*7 4'-0" 5'-3" 3'-0" 3=

! 2'-9" 3= 2'-9" 3=

*8 5-3" | &'-0" | 3'-ll" 5-2

1 31_21/ 4:_|u 31_21/ 4:_|u

*9 6'-8" 8'-8" 5'-0" 6'-6'

! 4'-0" 5-3" 3= 51"

#}O - -

6'-4" 8'-3

1 51_|11 6:_7:: 41_{0/1 6:_3::

tt.l | - -

-0 | 10°-2" | 6'-3" 8'-2" 5-9" 7-6"

Location Category A - Bars in horizontal layers in top of pour with 12 or more
of concrete below them such as in: footings, pier caps, etc.

LOCATION CATEGORY B

BAR CENTER TO CENTER SPACING

SIZE 3 2 o Ty 6

w4 | -3 L e | -3 | oreet | 13 |- | 13 | 1-e
#5 | =T | 25 | -6 | 2-3 | -6 | 1107 | 1-6” | I-10”

*5 2'-3" 3'-5" I"-10" 2'-9

! I"-t0*" 2'-9" ["-10" 2'-9"

*7 31" 4'-8" 2'-4" 3-6°

! 2'-2" 3-2" 2'-2" 3-2"

*8 4'-0" 6'-0" 3-0" 4'-6" 2'-5" 3'-8" 2'-5" 3'-8"

#_9 51_21/ 71_811 31_{0/1 5:_9:1 3I_|II 4:_7:: 31_0// 41_611

#}O - -

41_”/1 7:_4:1 31_”// 5:_{01: 31_91/ 5:_7::

#]| - -

61_0/1 9:_0:1 41_{0/1 7:_2:: 41_51/ 6:_811

Location Category B - All bars not in Location Category A.

Note:

. When development length is not

specified on the Plans, the above
dimensions shall be used.

. These development lengths do not

apply when bar is in lightweight
concrete. Greater lengths are
required for this material.

. These development lengths only

apply where the General Notes
indicate Reinforcing Steel Design, fy
= 60 ksi, and Concrete Design, f'c =
4000 psi.

Non-epoxy coated

= Epoxy coated

5. The Excess Reinforcement Factor 7. If depth of member does not

was assumed to b
calculating these
6. Afr was assumed

calculating the Reinforcement
Confinement Factor.

e 1.0 when
dimensions.
to be 0 when

allow bar development length
indicated in Location Categories
A and B; then hooks shall be
added to dall bars not conforming,
as per D, E, and F per Std. No.
REBAR-DL-203.

APPROVAL

DIRECTOR
OFFICE OF STRUCTURES

DATE: 0372172017

STATE OF MARYLAND
DEPARTMENT OF TRANSPORTATION

STATE HIGHWAY ADMINISTRATION
OFFICE OF STRUCTURES

DEVELOPMENT LENGTH DIMENSIONS FOR

. These development lengths assume JE5SON
cover of 2”. Greater development N (I%AI?)?DIEO%O(JIQSE(I)%F%Rg"I\I?CgLEERlﬁTE
lengths will be required for cover 1.0 * sl
less than 27 DETAIL NO.  REBAR-DL-103 SHEET .l oF_L
HOOKS
TABLE I
REFERENCES
I. ACI Types SI thru Sl
2. ACI Types Tl thru T8
3. SHA Ties and Stirrups
(Note: Tie and stirrup types supplied in sizes *3-#8)
STIRRUP_AND TIE HOOKS
2 dp for *6, *7, *8 n
b dp for *3, #4, *#5 -
or 2", in. minimum N || S
2|° ©%
=~ || % Ac’/
2N\~
[ D
I
AorG
o C o C Q.
= db = do N Detailing _ Hook
S| S|s Dimension [ A or G
& g & g I I —— —
s 1D
rM % | 4 dp or
2'/>" min
90° 135° 180°
STIRRUP AND TIE HOOK DIMENSIONS, in.
BAR D, in. [90 - deg hook 135 - deg hook
SIZE A or G A or G H, approx
»3 VA 4 4 2/
*4 2 47, 47, 3
5 2%, 6 51/, 37
46 4, 1-0 174 A
=7 5/ -2 9 5%
“8 6 -4 10"/ 6
RECOMMENDED END HOOKS, ALL GRADES
Finished
BAR |bend diagmeter 180 - deg hook
SIZE 0, in, A or G in Jy, in.
#3 2Y4 5 3
#4 3 6 4
#5 3% 7 5
) 4l/, 8 6
w7 5Y4 10 7
“8 6 H 8

-
[
g
|-
Ol
O |+
> O
O C
o|lo
N —
L
G
= ¥ =
Hook 1&2“ min. cover

3" min. cover for

(See plans for exceptions)

STANDARD 90° HOOK

-
c

@

1S

al. \
Ol
o|r
>|lo
o|c
olo

Sl P

2!/, min. cover
3" min. cover for footings
(See plans for exceptions)

footings

STANDARD 180° HOOK

Note:

For Hook Dimensions and Bends,

see Std. No. REBAR-BB-102.

BAR * LOCATION CATEGORY
SIZE D E F
*4 [ 10" 8"
*5 9" I'-0” 10
) 10 -3 I'-0"
*7 I’-0" I’-5" I'-2""
*8 I'-2" I-1" I'-4"
*9 I'-4" I’-10" I’-6"
*10 I'-5" 21" I'-8"
il |- 2'-3" I’-10"

* LOCATION CATEGORY:
D- All bars terminating with a standard 180° hook with

side cover (normal to plane of hook)not less

than 2!,",and for 90°deq. hook,cover on bar extension beyond hook not less than 2.

E- All bars not in Category D.

F- All bars with hook enclosed vertically or horizontally within ties or stirrup-ties spaced along the

full development length not greater than 3d where

Note:
I.When development length is not specified on the
Plans, the above dimensions shall be used.
2.These development lengths do not apply when bar is
in lightweight concrete or any other
strength of concrete.
3.These development lengths only apply where the
General Notes indicate Reinforcing

d is the diameter of the hooked bar.

APPROVAL
2.8 Fsadne DIRECTOR

Steel Design, fy = 60 ksi. and
Concrete Design, f'c = 4000 psi.
4.1 depth of member does not allow OFFICE OF STRUCTURES
bar development length indicated in DATE: 0571072011
Categories A, B, and C: Std. No. IO
REBAR-DL-I03; then hook shall be -
added to all bars not conforming,
as per D,E & F. 1.0

STATE OF MARYLAND
DEPARTMENT OF TRANSPORTATION

STATE HIGHWAY ADMINISTRATION
OFFICE OF STRUCTURES

DEVELOPMENT LENGTH DIMENSIONS OF HOOKED
BARS FOR GRADE 60Q.REINFORCING STEEL
IN MIX NO. 6 (4500 P.S.l.) CONCRETE
NON-EPOXY COATED REINFORCING

DETAIL NO. REBAR-DL-203 SHEET 1 OF_l_

Finished Groundline

Top of proposed sidewalk.
Provide joint in sidewalk

over PVC pipe

Sidewalk Areqg

Gutter Line —\[ W

Dampproof

System lor Il as
dictated by below

B el-6"c/c

L 17-4"

4" oPVC pipe. Slope pipe 2/ + to outlet.
Invert at outlet to be 2'* above gutter line. I_

(15" Moximum Spacing)

#5's spaced as shown

DRAIN AT SIDEWALK

Scale :None

Finished Groundline

Dampproof

pipe shall extend 3" from face
wall; for sidewalks adjacent to
wall see above; for all other

[ ]
If front face of wall is visible to
vehicular or pedestrian traffic, drain

% ®#5 Threaded Rebar Dowel
Coupler at I'-6" c/c.

Finished Groundline

—If wall has concrete flume

9::

at rear face carry Porous
Backfill to underside of flume
Dampproof

of .o P8 PP

Porous Backfill

59.0.9 ¢

* 2R3
* conditions make flush. ‘\ : l 6"¢ perforated PVC Drain Pipe
—2 cu. ft. Porous Backfill g sloped to drain to each outlet
5 at each drain 5 ¢ pipe (minimum slope 4"/ft.)
Finished S /'—2'“5 I'-6" ¢c/¢c Finished <L . —1:6 slope to drain to wall
Groundline C Groundline \
_\ ‘ L'( - ) _I,_4,, ‘\ _W) _II_4u
VT VAT T T AT 2 e L T \
6"dPVC 6"¢ Non-Per forated PVC Circular Pipe \-Concre‘re (Mix No.|or better)
Drain Pipe Underdrain Outlet with T-Connection to Slope rear face as steep as
g"4> Pipe Ungerdroin (I5* Maximum 2:-0" || ground will allow.
8 r I pacing, I Fall),
2-%*5 bars 1'-6" long 1 5 @ 16" c/cC

2' square concrete /

block at each drain,
see System I J
for additional details

#5's spaced as shown—'z

This system shall be used for all box culvert wing walls
and other wing walls that are both less than 30’ long and
less than 16’ high (height of wall from bottom of footing to

APPROVAL

&5 e DIRECTOR
OFFICE OF STRUCTURES

DATE: [I/17 /1997

VERSION

1.0

STATE OF MARYLAND
DEPARTMENT OF TRANSPORTATION
STATE HIGHWAY ADMINISTRATION

OFFICE OF STRUCTURES

REINFORCING STEEL HOOK TABLES AND DIAGRAMS

DETAIL NO. REBAR-BB-102 SHEET_2_ OF_2_

top of highest section). One drain shall be placed at ¢ of wall

for all walls less than 15’ long. For walls between 15 and 30’ long,

two drains shall be placed, one at each

SYSTEM |

Scale :None

Note:
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STANDARD PIN BENDING 0

@ Hooks for truss bars optional.

& STANDARD PIN BENDING TRUSS BAR CONFIGURATION

) ) “E" PITCH
A G A G Ay G | |
1 % TYPES SPI, SP2, SP3 _[
N I g
B D H B D H B H D SPI - 1"/ EXTRA TURNS T & B OUTSIDE DIA.
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@ @ @ D| B H LENGTH = LIN. FT. WIRE
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J D c ] Unless otherwise noted diameter D is the
@ R_ £ B A H same for all bends and hooks on a bar
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l‘_'l Where slope differs " 0
() _ — - _ from 45° dimensions
ol OVERBEND 'r\-l ‘H" and ‘K’ must be shown
0 g A HOOK ENLARGED VIEW SHOWING
H * * BAR BENDING DETAILS
B D
Notes:
I.All dimensions are out to out of bar or to tangent points for 135°
i and 180° hooks.
|G QJ 2.'J' dimensions on 180° hooks to be shown only where necessary to restrict
LAP = K LT hook size.Otherwise standard hooks are to be used.
3.Where ‘J’'is not shown. "J' will be kept equal to or less than ‘H' on truss
bars. Where ‘J’ can exceed ‘H’ it should be shown.
0 4.'H' dimension on stirrups to be shown where necessary to fit within concrete.
S5.Where bars are to be bent more accurately than standard bending toler-
|G K ances, bending dimensions which require closer fabrication should have
C* limits indicated.
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