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Connection

12”-60” Polypropylene Pipe Manhole Grouted Waterstop

307-60” Polypropylene Pipe Triple Wall Manhole Grouted Waterstop
12”-36” Polypropylene Pipe Manhole Mechanical
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NOTES:

1. TEMPORARY SURFACE TO BE MAINTAINED AT ;‘ TEMPORARY 2~
CONTRACTORS EXPENSE. : —  BITUMINOUS SURFACE
2. AGGREGATE QUANTITIES ARE BASED ON: DEPTH—6" wiil ECC))R %AEPSTﬁBS/EEGNRg%\TNEO )

FOR DIROADS,SHOULDERS,DRIVEWAYS,SIDEWALKS,ETC.
12” FOR PAVED ROADS AND SHOULDERS.
WEIGHT—130 LBS. PER CUBIC FOOT.

3. FOR MAXIMUM CLEAR TRENCH WIDTH SEE DETAIL
D /4.

4. SEE DETAIL D/6 FOR METHOD OF CUTTING &
REPAIRING OPENINGS IN COUNTY ROADWAYS.

5. UNLESS OTHERWISE DIRECTED IN SPECIFICATIONS
PROVIDED 95% COMPACTION IN ROADWAY AREAS
AND 92% COMPACTION IN UNPAVED AREAS.

TRENCHES IN ROADS OTHER THAN STATE ROADS

COMPACT BACKFILL OR BORROW
1IN ROAD RIGHT OF WAYS, OR IN
PAVED, IMPROVED OR LAWN AREAS.

e
S

N\SELECTED BACKFILL WELL
COMPACTED IN 6" LAYERS.

CIRCULAR ARCH ELLIPTICAL
GA S/B GA S/B GA S/B
SIZE W1 5 Vi SIZE W1 5 17 SIZE W1 5 i
2 42”7 10.114 10.228 |14 x 9" [48” | 0.130]0.260
5 48" T 0.73010.960 |17, x 13,1487 0130 [0.260 [ ___ 1
18 4 0.13010.260 217 x 157 148" [ 0.130 [0.260 [ 23" x 14"[48" [0.150} 0.260
217|487 1 0.130[0.260 |24, x 1871487 1 0130 [0.260 [ T
247 [ 607 [ 0.16210.324 [ 28" x 20760 [ 0.162 [0.324 [ 30" x 197160, [0.162] 0.324
271 60 [ 0.162[0.524 34 % 2271767 10.205] Q.411
30" [ 767 [0.205[0.411 |35~ x 247|76" | 0.205| 0.411 | 38" x 247767 | 0.205[ 0.41]
35 1 767 10.205[0.411 407 x 2771887 | 0.238] 0.476
36767 [ 0.205[0-4T1 |42 x 297188" | 0.23810.476 [ 45, x 2971887 [ 0.238] 0.476
42 887 10.238]0.476 [49 x 35~ 96 0.260[0.520 [ 53" x 34196 [ 0.260/ 0.520
48 67 1 0.26010.520 |57 x 387110471 0.281 [0.562 | 607 x 3811047 [ Q.281] 0.562
52 1047 1 0.2810.562 [64 x 43~ 114 0.30810.617 |68 x 4571114  [0.308] 0.61/
60, T4 170.308]10.617 |71 x 47 11261 0.341 [0.682 [ 76" x 48"1132" 10.357] 0.715
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SURFACE COURSE PATCH
PAVEMENT MAXIMUM WIDTH (P)

BASE COURSE TRENCH EXIST. PAVEMENT
1'—0"_** MAXIMUM PAY WIDTH (W)% 1’0" **
s (o SURFACE

I

L_DEPTH (SEE NOTE NO. 5 FOR MINIMUM PAVEMENT DEPTH)
8EER$ERH OF EXISTING PAVING WHICH EVER IS

NOTES:

1. TEMPORARY SURFACE( EITHER GRADE AGGREGATE OR BITUMINOUS CONCRETE) TO BE INSTALLED AND MAINTAINED AT THE
CONTRACTORS EXPENSE.

2. CONTRACTOR IS RESPONSIBLE FOR TRENCH SUPPORT.

3. AGGREGATE SUB—BASE SHALL BE CLEANED AND THOROUGHLY COMPACTED PRIOR TO PLACING PERMANENT PAVEMENT
MATERIAL.

4. TRENCH SUPPORT MATERIAL TO BE REMOVED IN SUCH A MANNER THAT BACKFILL MATERIAL FOR FIRST TWO FEET ABOVE
PIPE WILL BE COMPACTED AGAINST UNDISTURBED EARTH.

5. MINIMUM PAVED QUANTITIES BASED ON : DEPTH 1 1 / 2 * BITUMINOUS CONCRETE SURFACE COURSE (SC) AND 5"
BITUMINOUS CONCRETE BASE COURSE (BE PLACED IN TWO LAYERS) WEIGHT 150 LBS. PER CUBIC FOOT.

6. FOR COMPACTION AND AGGREGATE DETAILS AND TRENCH PAY WIDTHS QUANTITIES SEE STD. PLATES D/4 AND D/5
RESPECTIVELY.

7. AREA TO BE MILLED TO A DEPTH OF 1 1 / 2 " TO ACCOMODATE PLACEMENT OF THE BITUMINOUS CONCRETE SURFACE
COURSE.

8. SURFACE COURSE PATCH PAVING SHALL EXTEND A MINIMUM DISTANCE OF 1°—0" BEYOND ANY DISTURBED SURFACE
PAVEMENT INDEPENDENT OF THE SURFACE COURSE PATCH PAVEMENT MAXIMUM PAY WIDTH.

9. REQUIRED THAT FLOWABLE FILL BE USED IN TRENCHES IN ROADS CLASSIFIED AS ARTERIAL OR ANY ROAD WHOSE

PAVEMENT IS CUT WITHIN FIVE (5) YEARS OF THE ROAD BEING CONSTRUCTED OR RESURFACED SEE PLATE D/6A.
10. UNLESS OTHERWISE DIRECTED IN SPECIFICATIONS PROVIDED 95% COMPACTION IN ROADWAY AREAS AND 92% COMPACTION IN
UNPAVED AREAS.
DETAIL OF CUTTING & REPLACING PAVEMENT IN ROADWAYS OTHER THAN STATE ROADS
(BITUMINOUS CONCRETE FOR SURFACE COURSE AND BASE COURSE IN TONS PER LINEAR FOOT ARE FOR ESTIMATING ONLY)

CIRCULAR ARCH ELLIPTICAL
BIT. BIT. BIT. BIT. BIT. BIT.
CONC. CONC. CONC. CONC. CONC. CONC.
SURF. SURF. SURF. SURF. SURF. SURF.
COURSE COURSE COURSE COURSE COURSE COURSE
SIZE P TONS wi TONS SIZE P TONS Wi TONS SIZE P TONS Wi TONS
PER PER PER PER PER PER
LIN. FT. LIN. FT. LIN. FT. LIN. FT. LIN. FT. LIN. FT.
2 66~ | 0.051 [42" ] 0.108 [14" x 9" [72" [ 0.056 [ 48" | 0.123
5 1727 1 0.056 [487 ] 0.123 [17" x 137172" 10.056 | 48" | 0.123
8" 727 1 0.056 [487]10.123 [21" x 157[72" 10.056 [ 48" [ 0.123 23" x 147172" 1 0.056 [ 48" [ 0.123
217 1727 1 0.056 148" [ 0.123 24" x 1871 72" | 0.056 0" 10.123
24 4" | 0.065 [60” | 0.154 28" x 20'[ 84" [ 0.065 | 60 [ 0.154 [30" x 19"| 84 | 0.065 [ 60 154
27" 84" 1 0.065 [60” [ 0.154 34" x 227"[100°1 0.077 176" | 0.195
30" [1007] 0.077 176" [ 0.195 [35" x 24711007 [0.077 [76" [0.195 [38" x 2471100°] 0.077 [ 76" | 0.195
33" [11007] 0.077 176" [ 0.195 42" x 277[1127] 0.086 " 1.0.226
36" _[1007] 0.077 [767 1 0.195 42" x 291112 ] 0.086 8" 10.226 145" x 297[112"] 0.086 " 1.0.226
42" 111271 0.086 [88" [ 0.226 [49” x 337112071 0.093 [96” [0.247 [53" x 34"[1207"] 0.093 [ 96" | 0.2
48" [1207] 0.093 [96” [ 0.247 |57 x 38712871 0.099 0471 0.267 [60" x 387"[1287] 0.099 [10 0.267
54" 1128”7 9 110471 0.267 64" x 43711387 0.106 1471 0.293 68" x 4311387 0.106 |114" | 0.293
60" 1387 0.106 [114"] 0.293 [/1” x 4 5071 0.116 2671 0.324 " x 48715871 0.120 [132" ] 0.33
66° [150"] 0.116 2671 0.324 77" x 5277156 ] 0.120 3271 0.339 i 3"[1687] 0.129 44”1 0.370
72" 115671 0.120 [1327 0.339 83" x 577116871 0.129 44710.370 191" x 58717471 0.134 50" | 0.386
APPROVED
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1. TEMPORARY SURFACE( EITHER GRADE AGGREGATE OR BITUMINOUS CONCRETE) TO BE INSTALLED AND MAINTAINED AT THE TEMPORARY SURFACE( EITHER GRADE AGGREGATE OR BITUMINOUS CONCRETE) TO BE INSTALLED AND MAINTAINED AT THE CONTRACTORS EXPENSE. 2. CONTRACTOR IS RESPONSIBLE FOR TRENCH SUPPORT. CONTRACTOR IS RESPONSIBLE FOR TRENCH SUPPORT. 3. AGGREGATE SUB-BASE SHALL BE CLEANED AND THOROUGHLY COMPACTED PRIOR TO PLACING PERMANENT PAVEMENT AGGREGATE SUB-BASE SHALL BE CLEANED AND THOROUGHLY COMPACTED PRIOR TO PLACING PERMANENT PAVEMENT MATERIAL. 4. TRENCH SUPPORT MATERIAL TO BE REMOVED IN SUCH A MANNER THAT BACKFILL MATERIAL FOR FIRST TWO FEET ABOVE TRENCH SUPPORT MATERIAL TO BE REMOVED IN SUCH A MANNER THAT BACKFILL MATERIAL FOR FIRST TWO FEET ABOVE PIPE WILL BE COMPACTED AGAINST UNDISTURBED EARTH. 5. MINIMUM PAVED QUANTITIES BASED ON : DEPTH 1 1 / 2 " BITUMINOUS CONCRETE SURFACE COURSE (SC) AND 5" MINIMUM PAVED QUANTITIES BASED ON : DEPTH 1 1 / 2 " BITUMINOUS CONCRETE SURFACE COURSE (SC) AND 5" BITUMINOUS CONCRETE BASE COURSE (BE PLACED IN TWO LAYERS) WEIGHT 150 LBS. PER CUBIC FOOT.  6. FOR COMPACTION AND AGGREGATE DETAILS AND TRENCH PAY WIDTHS QUANTITIES SEE STD. PLATES D/4 AND D/5 FOR COMPACTION AND AGGREGATE DETAILS AND TRENCH PAY WIDTHS QUANTITIES SEE STD. PLATES D/4 AND D/5 RESPECTIVELY. 7. AREA TO BE MILLED TO A DEPTH OF 1 1 / 2 " TO ACCOMODATE PLACEMENT OF THE BITUMINOUS CONCRETE SURFACE AREA TO BE MILLED TO A DEPTH OF 1 1 / 2 " TO ACCOMODATE PLACEMENT OF THE BITUMINOUS CONCRETE SURFACE COURSE. 8. SURFACE COURSE PATCH PAVING SHALL EXTEND A MINIMUM DISTANCE OF 1'-0" BEYOND ANY DISTURBED SURFACE SURFACE COURSE PATCH PAVING SHALL EXTEND A MINIMUM DISTANCE OF 1'-0" BEYOND ANY DISTURBED SURFACE PAVEMENT INDEPENDENT OF THE SURFACE COURSE PATCH PAVEMENT MAXIMUM PAY WIDTH. 9. REQUIRED THAT FLOWABLE  FILL BE USED IN TRENCHES IN ROADS CLASSIFIED AS ARTERIAL OR ANY ROAD WHOSE REQUIRED THAT FLOWABLE  FILL BE USED IN TRENCHES IN ROADS CLASSIFIED AS ARTERIAL OR ANY ROAD WHOSE PAVEMENT IS CUT WITHIN FIVE (5) YEARS OF THE ROAD BEING CONSTRUCTED OR RESURFACED SEE PLATE D/6A. 10. UNLESS OTHERWISE DIRECTED IN SPECIFICATIONS PROVIDED 95% COMPACTION IN ROADWAY AREAS AND 92% COMPACTION IN UNLESS OTHERWISE DIRECTED IN SPECIFICATIONS PROVIDED 95% COMPACTION IN ROADWAY AREAS AND 92% COMPACTION IN UNPAVED AREAS. 
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FIGURES SHOWN IN TABLE ARE MEASURED
FROM INVERT OF PIPE TO GRADE

REINFORCED CONCRETE PIPE ASTM—C—76
P|PEl CLASS | CLASS || CLASS Il | CLASS IV | CLASS V
DlA' MIN. MAX. MIN. MAX. | MIN. MAX. | MIN. MAX. | MIN. MAX.
DEPTH|DEPTH |DEPTH| DEPTH |DEPTH | DEPTH|DEPTH [DEPTH |DEPTH|DEPTH
127 717 T3]3 =
147 o
15" 411 3223 ]°
16" LuJ
18” 1127 3 [23]3 | &
20" M
21" 4 1127 3|24 |3 | &
24" 5 [ 13| 4254 | ©
27" 513 412014 |9
30" 5 13| 4 |21 4 | 3
36" 66 |9 | 5|14 5 [227]5 | uw
42" 6 |9 |5 [14]| 52175 |2
48" 6 |10 6 [ 15| 6 [22°|6 | S
54” 6 |11 |6 [16] 68 ]23[6 | o
60" 7112717 7237 |2
66”8 |10 | 7 |13 7 |17 7 [24]7 | &
72718 117 8 [13 ]| 8 [17] 8 [25 8 | <

PIPE SHALL NOT BE USED WHERE THERE ARE BLANK SPACES IN THE TABLE.
MINIMUM AND MAXIMUM ALLOWABLE PIPE DEPTH MUST BE VERIFIED WITH DESIGN
TRAFFIC LOADINGS AND SOILS.

ANNE ARUNDEL | APPROVED STANDARD DRAINAGE DETAILS EE/VZ'C?ZE‘P
COUNTY CHIEF ENGINEER

DEPARTMENT OF PERMISSIBLE DEPTH TABLE —

PUBLIC WORKS rz, DESION ENGINEER CONCRETE PIPE
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BASIC TABLE

DEAD LOAD AT 110 LBS. PER CU. FT. AND KP. = 0.130, ORDINARY MAXIMUM FOR CLAY
LIVE LOAD H= 20 LOADING WITHOUT IMPACT

SIZE TRENCH DEPTH OF COVER
PIPE WIDTH 1 FT. 2 FT. 3 FT. 4 FT. 5 FT. 6 FT.
DEAD LIVE DEAD LIVE DEAD LIVE DEAD LIVE DEAD LIVE DEAD LIVE
12 3.0 613 | 1460| 881 788 | 1138 | 448 | 1287 | 320 | 1534 | 224
157 3.0 313 3760 613 | 1946| 881 1088 | 1138 | 666 | 1287 | 448 | 1534 324
18" 3.42° 359 4058 693 | 2208] 1014 | 1258 1309 | 778 | 1566 | 534 | 1823 374
217 3.70 393 4146 771 2384 1134 | 1376 | 1436 | 858 | 1754 | 582 | 2026 416
24" 40 426 4380 827 | 2586 1214 | 1524 | 1566 | 960 | 1901 | 650 | 2218 464
27" 4.87° 518 4476 1035 2748 1477 1648 1919 | 1050 2323 720 | 2702 512
30" 5.08 540 4576 1052 | 2896 1577 1770 2046 | 1136 2501 | 784 | 2984 | 560
36" 5.67 607 4678 1176 | 3126 | 1748 1984 | 2331 | 1296| 2825 | 906 | 3284 | 650
427 6.75 737 4784 1428 3296 2155 2170 2757 | 1450| 3408 1014 [ 4010 768
48" 7.33 799 4828 1597 | 3440 2277] 2320| 3034 1578] 3726 | 1136 | 4555 832
547 7.92° 862 4988 1723 3520 2481 2442 3240 1690] 4067 | 1232 4825 916
60 8.5 944 088 1788 3584 2667 | 2538 3576 | 17921 4371 | _1306] 5160 99?2
66" 9.08 998 5196 1951 | 3632 2859 2608| 3766 878 4674 1392 5581 1060
727 9.67 1059 | 5302 2056 3670 3084| 2666| 4009 | 1930] 4934 1462 6064 | 1104
7 FT. 10 FT. 15 FT. 20 FT. 25 FT. 30 FT.
127 3.0 1732 |_165 2208 2792 3152 3386 3564
157 3.0° 1732 | 240 2208 2792 3152 3386 3564
18" 3.42 2028 278 2631 33557 3761 4223 4467
217 3.70° 2268 314 2948 3780 4385 4805 5741
24" 4.0 2464 | 346 3256 4224 4928 5456 5808
27" 4.82° 3080 | 384 4040 5429 6565 7322 7905
307 5.08 3325 420 42772 5912 6821 7844 8526
36" 5.67 3708 | 544 5050 6816 8122 9182 170135
427 6.75 4511 560 6165 8521 10375 11878 13281
187 7.3%3 5087 | 628 6303 9465 11653 13427 15083
54~ 7.92° 5514 | 694 7444 10339 12890 15302 16543
60" 8.50] 6000 752 8106 11127 1406 16292 18438
66" 9.08 6443 890 8712 12161 15246 17887 20147/
727 9.67 6835 | 864 11615 13157 16549 19221 21894
ANNE ARUNDEL | APPROVED STANDARD DRAINAGE DETAIL REVISED
COUNTY CHIEF ENGINEER 04/2024
DEPARTMENT OF COMPUTED LOADS ON CONDUITS —
SUBLIC WORKS — S NGNS IN POUNDS PER LINEAR FOOT
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TOP OF FILL—

< TAMPED FILL AREA

c|>‘ ~ (HATCHED)

—

LIMITS OF EXCAVATION

ORIGINAL \
XS XS XS X AN

GROUND —
XS XS XS K XS

LIMITS OF EXCAVATION

FILL SECTION

IN THE CASE OF PIPE, FOR PIPE CULVERTS, THE YARDAGE
OF TAMPED FILL TO BE INCLUDED, SHALL BE BOUNDED BY
VERTICAL PLANES. EQUI-DISTANT FROM THE CENTER LINE

OF THE PIPE AND SEPARATED BY A DISTANCE OF NOT MORE
THAN THREE TIMES THE EXTERAL DIAMETER OF THE

BODY OF THE PIPE. THE UPPER PAY LIMIT, IN FILL SECTIONS,
SHALL CONSIST OF A HORZONAL PLANE ONE FOOT ABOVE
THE TOP OF THE PIPE. IN THE EVENT THAT THE PIPE IS

IN A CUT SECTION, THE PAY LIMITS SHALL BE EXTENTED

TO A HORIZONAL PLANE AT THE ELEVATION OF THE
FINISHED GRADE OF THE EARTHWORK. IN EITHER CASE

A DEDUCTION SHALL BE MADE FOR THE AREA

OCCUPIED BY THE PIPE.

D=EXTENDED DIAMETER OF PIPE

ORIGINAL GROUND—
DONIDN 22 NIDNINIDNINIDNINIININIYINIININIINIINIINIINIDNIINID

FINISHED GRADE OF EARTHWORK—,

| =[] @[ ][ |==||[TAMPED FILL AREA (HATCHED)
LIMITS OF ExcAVATION/ [y [T

fHngH
D=EXTENDED DIAMETER OF PIPE

LIMITS OF EXCAVATION

CUT SECTION
ANNE ARUNDEL | APPROVED STANDARD DRAINAGE DETAILS EEV';)EE
COUNTY CHIET ENGINEER STANDARD LIMITS OF TAMPED : L
DEPARTMENT OF
PUBLIC WORKS |~ DSV EVGIET FILL OVER PIPE CULVERTS 9

2/2018



AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
TOP OF FILL

AutoCAD SHX Text
TAMPED FILL AREA (HATCHED)

AutoCAD SHX Text
GROUND

AutoCAD SHX Text
FILL SECTION

AutoCAD SHX Text
IN THE CASE OF PIPE, FOR PIPE CULVERTS, THE YARDAGE

AutoCAD SHX Text
OF TAMPED FILL TO BE INCLUDED, SHALL BE BOUNDED BY

AutoCAD SHX Text
VERTICAL PLANES. EQUI-DISTANT FROM THE CENTER LINE

AutoCAD SHX Text
OF THE PIPE AND SEPARATED BY A DISTANCE OF NOT MORE

AutoCAD SHX Text
THAN THREE TIMES THE EXTERAL DIAMETER OF THE 

AutoCAD SHX Text
BODY OF THE PIPE. THE UPPER PAY LIMIT, IN FILL SECTIONS,

AutoCAD SHX Text
SHALL CONSIST OF A HORZONAL PLANE ONE FOOT ABOVE

AutoCAD SHX Text
THE TOP OF THE PIPE. IN THE EVENT THAT THE PIPE IS

AutoCAD SHX Text
IN A CUT SECTION, THE PAY LIMITS SHALL BE EXTENTED

AutoCAD SHX Text
TO A HORIZONAL PLANE AT THE ELEVATION OF THE

AutoCAD SHX Text
FINISHED GRADE OF THE EARTHWORK. IN EITHER CASE

AutoCAD SHX Text
A DEDUCTION SHALL BE MADE FOR THE AREA

AutoCAD SHX Text
OCCUPIED BY THE PIPE.

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
ORIGINAL GROUND

AutoCAD SHX Text
FINISHED GRADE OF EARTHWORK

AutoCAD SHX Text
TAMPED FILL AREA

AutoCAD SHX Text
LIMITS OF EXCAVATION

AutoCAD SHX Text
D=EXTENDED DIAMETER OF PIPE

AutoCAD SHX Text
CUT SECTION

AutoCAD SHX Text
LIMITS OF EXCAVATION

AutoCAD SHX Text
ORIGINAL

AutoCAD SHX Text
D=EXTENDED DIAMETER OF PIPE

AutoCAD SHX Text
LIMITS OF EXCAVATION

AutoCAD SHX Text
LIMITS OF EXCAVATION

AutoCAD SHX Text
(HATCHED)

AutoCAD SHX Text
STANDARD LIMITS OF TAMPED

AutoCAD SHX Text
FILL OVER PIPE CULVERTS

AutoCAD SHX Text
STANDARD DRAINAGE DETAILS

AutoCAD SHX Text
D

AutoCAD SHX Text
9

AutoCAD SHX Text
REVISED

AutoCAD SHX Text
APPROVED

AutoCAD SHX Text
APPROVED

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
ANNE ARUNDEL

AutoCAD SHX Text
ANNE ARUNDEL

AutoCAD SHX Text
COUNTY

AutoCAD SHX Text
COUNTY

AutoCAD SHX Text
PUBLIC WORKS

AutoCAD SHX Text
PUBLIC WORKS

AutoCAD SHX Text
DEPARTMENT OF

AutoCAD SHX Text
DEPARTMENT OF

AutoCAD SHX Text
CHIEF ENGINEER

AutoCAD SHX Text
CHIEF ENGINEER

AutoCAD SHX Text
DESIGN ENGINEER

AutoCAD SHX Text
DESIGN ENGINEER

AutoCAD SHX Text
2/2018

AutoCAD SHX Text
04/2024


[N
_—_D
PLAN ‘
<
TAMPED FILL AREA (HATCHED)
O/F/G//V,qL

T Aoy
A=H =

SECTION F—F

A
40 e A

Tl

SECTION D—\D{r—o" OR_AS DIRECTED

ANNE ARUNDEL
COUNTY

DEPARTMENT OF
PUBLIC WORKS

APPROVED

STANDARD DRAINAGE DETAILS

CHIEF ENGINEER

STANDARD LIMITS OF TAMPED
FILL OVER BOX CULVERTS

DESIGN ENGINEER
DATE:

REVISED

04 /2024

3/2018



AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
F

AutoCAD SHX Text
F

AutoCAD SHX Text
PLAN

AutoCAD SHX Text
1'-0" OR AS DIRECTED

AutoCAD SHX Text
ORIGINAL GROUND LINE

AutoCAD SHX Text
TAMPED FILL AREA (HATCHED)

AutoCAD SHX Text
EXCAVATION PAY LINE

AutoCAD SHX Text
SECTION F-F

AutoCAD SHX Text
SECTION D-D

AutoCAD SHX Text
ORGINAL GROUND LINE

AutoCAD SHX Text
ORIGINAL GROUND LINE

AutoCAD SHX Text
EXCAVATION PAY LINE

AutoCAD SHX Text
TAMPED FILL AREA (HATCHED)

AutoCAD SHX Text
1'-0" OR AS DIRECTED

AutoCAD SHX Text
STANDARD LIMITS OF TAMPED

AutoCAD SHX Text
FILL OVER BOX CULVERTS

AutoCAD SHX Text
STANDARD DRAINAGE DETAILS

AutoCAD SHX Text
D

AutoCAD SHX Text
10

AutoCAD SHX Text
REVISED

AutoCAD SHX Text
APPROVED

AutoCAD SHX Text
APPROVED

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
ANNE ARUNDEL

AutoCAD SHX Text
ANNE ARUNDEL

AutoCAD SHX Text
COUNTY

AutoCAD SHX Text
COUNTY

AutoCAD SHX Text
PUBLIC WORKS

AutoCAD SHX Text
PUBLIC WORKS

AutoCAD SHX Text
DEPARTMENT OF

AutoCAD SHX Text
DEPARTMENT OF

AutoCAD SHX Text
CHIEF ENGINEER

AutoCAD SHX Text
CHIEF ENGINEER

AutoCAD SHX Text
DESIGN ENGINEER

AutoCAD SHX Text
DESIGN ENGINEER

AutoCAD SHX Text
3/2018

AutoCAD SHX Text
04/2024


STANDARD DRAINAGE HEAVY
INSTALL FRAME, TRAFFIC MANHOLE FRAME AND CO
THEN MORTAR / SEE DETAIL D/16

4" BRICK MASONRY

ADDITIONAL BRICK = = T
SHALL BE USED TO BRING =oO E 0
MH COVER TO EXISTING LR S| |l
GRADE IF REQUIRED. E M R >
= <|F~
STANDARD MANHOLE STEPS e ol
SEE DETAIL S/21 @ =)
E I 9 Q =
2 T <C —
o —_ — =
{ y =
L cE
Z | ” | x
E |__—{—1/2" CEMENT MORTAR~_ @l
Lo N[ <
i I - . <l
8 4-0 8 & £-0 8" g =
[ ' <
e o ARCH BRICK — L 2=
] 127 OVER PIPE = Y 2 4o
‘ I ‘ I ‘ [ : [ : [ I O
| \:\:\:\ I \ :\:\:\:\:\ — | | E
l\:‘:‘:‘: _‘:‘:‘:‘:‘: l I ——— AT T T I < W
I e e u I N < | I >
T |

\— INVERT BRICK

LAID ON EDGE,OR CAST CONCRETE
NOTES: OR GROUT.
1. MANHOLE SHALL BE BRICK OR MIX NO. 3 CONCRETE POURED IN PLACE UNLESS OTHERWISE NOTED.
2. WHERE A (COVER) IS LESS THAN 6'—9” USE TYPE "B” MANHOLE (FOR PIPES 36" AND SMALLER).
3. FOR PIPE SIZES 42" AND LARGER USE TYPE "C" MANHOLE.
4. PRECAST CONCRETE MANHOLES ARE ACCEPTABLE. REFER TO SPECIFICATIONS.

APPROVED REVISED
ANNE ARUNDEL STANDARD DRAINAGE DETAILS 04/2024

COUNTY CHIEF ENGINEER D
DEPARTMENT OF TYPE A—1 MANHOLE ETH
PUBLIC WORKS prg, DESION ENGINEER (FOR NORMAL DEPTHS)

3/2018

—



AutoCAD SHX Text
NOTES:

AutoCAD SHX Text
1. MANHOLE SHALL BE BRICK OR MIX NO. 3 CONCRETE POURED IN PLACE UNLESS OTHERWISE NOTED.

AutoCAD SHX Text
2. WHERE A (COVER) IS LESS THAN 6'-9" USE TYPE "B" MANHOLE (FOR PIPES 36" AND SMALLER).

AutoCAD SHX Text
3. FOR PIPE SIZES 42" AND LARGER USE TYPE "C" MANHOLE.

AutoCAD SHX Text
INSTALL FRAME,

AutoCAD SHX Text
THEN MORTAR

AutoCAD SHX Text
STANDARD MANHOLE STEPS

AutoCAD SHX Text
SEE DETAIL S/21

AutoCAD SHX Text
STANDARD DRAINAGE HEAVY

AutoCAD SHX Text
TRAFFIC MANHOLE FRAME AND COVER

AutoCAD SHX Text
SEE DETAIL D/16

AutoCAD SHX Text
4" BRICK MASONRY

AutoCAD SHX Text
ADDITIONAL BRICK

AutoCAD SHX Text
SHALL BE USED TO BRING

AutoCAD SHX Text
MH COVER TO EXISTING

AutoCAD SHX Text
GRADE IF REQUIRED.

AutoCAD SHX Text
1/2" CEMENT MORTAR

AutoCAD SHX Text
GRADE

AutoCAD SHX Text
ARCH BRICK

AutoCAD SHX Text
OVER PIPE

AutoCAD SHX Text
MIN. 3'-0"

AutoCAD SHX Text
MAX. 4'-0"

AutoCAD SHX Text
STANDARD MINIMUM DEPTH=8'-4"

AutoCAD SHX Text
INVERT BRICK

AutoCAD SHX Text
LAID ON EDGE,OR CAST CONCRETE

AutoCAD SHX Text
4. PRECAST CONCRETE MANHOLES ARE ACCEPTABLE. REFER TO SPECIFICATIONS.

AutoCAD SHX Text
OR GROUT.

AutoCAD SHX Text
STANDARD DRAINAGE DETAILS

AutoCAD SHX Text
11

AutoCAD SHX Text
D

AutoCAD SHX Text
REVISED

AutoCAD SHX Text
TYPE A-1 MANHOLE

AutoCAD SHX Text
CHIEF ENGINEER

AutoCAD SHX Text
DESIGN ENGINEER

AutoCAD SHX Text
COUNTY

AutoCAD SHX Text
PUBLIC WORKS

AutoCAD SHX Text
DEPARTMENT OF

AutoCAD SHX Text
ANNE ARUNDEL

AutoCAD SHX Text
APPROVED

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
3/2018

AutoCAD SHX Text
(FOR NORMAL DEPTHS)

AutoCAD SHX Text
04/2024


SECTION A—A

2—#6
ADDITIONAL
BARS AS SHOWN

#6 @ 6” 0/C EACH WAY

SLAB REINFORCING
TYPE A=3

4” BRICK MASONRY, ADDITIONAL
BRICK SHALL BE USED TO BRING
MH COVER TO GRADE IF REQUIRED.
MAX DEPTH=12". USE OF

CONCRETE GRADE RINGS IS

STANDARD DRAINAGE HEAVY
TRAFFIC MANHOLE FRAME AND CO! ACCEPTABLE
SEE DETAIL D/16 GRADE
CEMENT 23 gl
MORTAR : /2"
ST TN DOWEL
o220 NN BAR
T N
[y & X
i - “\

VERTICAL MEASUREMENT FOR PAYMENT

STANDARD MINIMUM DEPTH = 8'—4’

* 2

OR_APPROVED
SEE DETAIL S/21

\8” MIN.

SECTIONAL ELEVATION

1. PRECAST REINF. CONC MANHOLE SHALL BE
FURNISHED IN ACCORDANCE WITH ASTM
DESIGNATION C478.

2. MANHOLE BOTTOM SHALL BE BRICK
INVERTS ONLY.

3. FOR PIPE SIZES 42" AND LARGER USE
TYPE C MANHOLE.

4. WHERE A (COVER) IS MORE THAN 6'-9”
USE TYPE A—2 MANHOLE;6'—9"” OR LESS
USE TYPE A-3 MANHOLE.

5. OTHER TYPES OF PRECAST MANHOLES MAY
BE USED IF APPROVED BY D.P.W.

K
e ol <
s ANDARD MANHOLE STERS*

o LADDER |- RUBBER JOINT AS PER SPECIFICATIONS.
Y

X

STANDARD DRAINAGE HEAVY

TRAFFIC MANHOLE FRAME AND CO 4" MIN., 12" MAX.
\EK\ [BRICK MASONRY

OR MEASUREMENT
EE _STANDARD D/13

s

TYPE A=2 SECTIONAL ELEVATION
TYPE A-3
ANNE ARUNDEL | APPROVED STANDARD DRAINAGE DETAILS ROE\/";EE
COUNTY CHIEF ENGINEER D
DEPARTMENT OF 'BRECAST MANHOLE 12
PUBLIC WORKS DATE: DESIGN ENGINEER

2/2018



AutoCAD SHX Text
1/2" BAR

AutoCAD SHX Text
DOWEL

AutoCAD SHX Text
STANDARD MANHOLE

AutoCAD SHX Text
STEPS OR APPROVED

AutoCAD SHX Text
LADDER.

AutoCAD SHX Text
2-#6

AutoCAD SHX Text
ADDITIONAL

AutoCAD SHX Text
BARS AS SHOWN

AutoCAD SHX Text
#6 @ 6" O/C EACH WAY

AutoCAD SHX Text
8" MIN.

AutoCAD SHX Text
1/2"

AutoCAD SHX Text
DOWEL

AutoCAD SHX Text
BAR

AutoCAD SHX Text
CEMENT

AutoCAD SHX Text
MORTAR

AutoCAD SHX Text
STANDARD DRAINAGE HEAVY

AutoCAD SHX Text
TRAFFIC MANHOLE FRAME AND COVER

AutoCAD SHX Text
SEE DETAIL D/16

AutoCAD SHX Text
GRADE

AutoCAD SHX Text
SECTION A-A

AutoCAD SHX Text
SLAB REINFORCING

AutoCAD SHX Text
TYPE A-3

AutoCAD SHX Text
STANDARD MANHOLE STEPS

AutoCAD SHX Text
OR APPROVED LADDER

AutoCAD SHX Text
SEE DETAIL S/21

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
1',2',3' or 4'

AutoCAD SHX Text
lengths

AutoCAD SHX Text
SECTIONAL ELEVATION

AutoCAD SHX Text
TYPE A-2

AutoCAD SHX Text
8" MIN.

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
STANDARD DRAINAGE HEAVY

AutoCAD SHX Text
TRAFFIC MANHOLE FRAME AND COVER

AutoCAD SHX Text
MIX NO. 3 CONCRETE

AutoCAD SHX Text
4" MIN., 12" MAX.

AutoCAD SHX Text
BRICK MASONRY

AutoCAD SHX Text
SECTIONAL ELEVATION

AutoCAD SHX Text
TYPE A-3

AutoCAD SHX Text
RUBBER JOINT AS PER SPECIFICATIONS.

AutoCAD SHX Text
4" BRICK MASONRY, ADDITIONAL BRICK SHALL BE USED TO BRING MH COVER TO GRADE IF REQUIRED. MAX DEPTH=12". USE OF CONCRETE GRADE RINGS IS ACCEPTABLE 

AutoCAD SHX Text
1. PRECAST REINF. CONC MANHOLE SHALL BE PRECAST REINF. CONC MANHOLE SHALL BE FURNISHED IN ACCORDANCE WITH ASTM DESIGNATION C478. 2. MANHOLE BOTTOM SHALL BE BRICK MANHOLE BOTTOM SHALL BE BRICK INVERTS ONLY. 3. FOR PIPE SIZES 42" AND LARGER USE FOR PIPE SIZES 42" AND LARGER USE TYPE C MANHOLE. 4. WHERE A (COVER) IS MORE THAN 6'-9" WHERE A (COVER) IS MORE THAN 6'-9" USE TYPE A-2 MANHOLE;6'-9" OR LESS USE TYPE A-3 MANHOLE. 5. OTHER TYPES OF PRECAST MANHOLES MAY OTHER TYPES OF PRECAST MANHOLES MAY BE USED IF APPROVED BY D.P.W.  

AutoCAD SHX Text
TYPE A-2 AND A-3

AutoCAD SHX Text
PRECAST MANHOLE

AutoCAD SHX Text
STANDARD DRAINAGE DETAILS

AutoCAD SHX Text
D

AutoCAD SHX Text
12

AutoCAD SHX Text
REVISED

AutoCAD SHX Text
APPROVED

AutoCAD SHX Text
APPROVED

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
ANNE ARUNDEL

AutoCAD SHX Text
ANNE ARUNDEL

AutoCAD SHX Text
COUNTY

AutoCAD SHX Text
COUNTY

AutoCAD SHX Text
PUBLIC WORKS

AutoCAD SHX Text
PUBLIC WORKS

AutoCAD SHX Text
DEPARTMENT OF

AutoCAD SHX Text
DEPARTMENT OF

AutoCAD SHX Text
CHIEF ENGINEER

AutoCAD SHX Text
CHIEF ENGINEER

AutoCAD SHX Text
DESIGN ENGINEER

AutoCAD SHX Text
DESIGN ENGINEER

AutoCAD SHX Text
2/2018

AutoCAD SHX Text
04/2024


NOTE:
MANHOLE FRAM

COVER TO BE PLACED AS

SHOWN.

46 @ 6” 0/C # 6 EXTRA
KEACH WAY AS SHOWN

<
[ A_l_ -t
N
|
|
/{/

E AND

4" BRICK MASONRY.

ADDITIONAL

BRICK

SHALL BE USED TO BRING

MH COVER

TO EXISTING

GRADE IF REQUIRED.
MAX. DEPTH=12". USE OF
CONCRETE GRADE RINGS
IS ACCEPTABLE.

SEE DETAIL

S-20

1. WALLS AND BASE SLAB SHALL BE BRICK
OR PRECAST CONCRETE.

2. WHERE A(COVER) IS GREATER THAN 6'-9"
USE TYPE "A” MANHOLE.

3. FOR PIPE SIZES 42" AND LARGER USE
TYPE "C” MANHOLE.

4. OTHER TYPES OF PRECAST MANHOLES MAY
BE USED IF APPROVED BY D.P.W.

STANDARD DRAINAGE
HEAVY TRAFFIC MANHOLE
FRAME AND COVER.

SEE DETAIL D/16

|— I = T = =T =TT \:%%tﬁ:ﬁ:ﬁ:ﬁ:ﬁ:ﬁ:\’

INSTALL FRAME, THEN MORTAR.

ANNE ARUNDEL
COUNTY

DEPARTMENT OF
PUBLIC WORKS

—
Z=
£°
> 1
E )
I MIX NO. 3 CONCRETE
g o — . [ ] [ ] [ ]
— ==
ch ==
E o [ : [ : I
$= "1 BENCH FULL HEIGHT OF
b3 T Tl PIPE AS SHOWN ON 1/2" CEMENT MORTAR
AZ ) TYPE ”A” MANHOLE.
52 Ean
EE |
a<
52 I
ES N |
e ] : <
T T T T T T T T T T T T T T
—— L L 4T T T T T NT [ T I
\:\:\:\:\:\:\ T\‘J\:\:\:\:\“\\\:\:\:\:\:\:\
\8" MIN. \
8" 0" 8"
CHANNEL LINING, MINIMUM 4" FOR BRICK CHANNELS
AND MINIMUM 2" FOR PRECAST CONCRETE CHANNELS.
SECTION  BENCH CONSTRUCTED TO PIPE SPRINGLINE.
APPROVED

STANDARD DRAINAGE DETAILS | REVISED

CHIEF ENGINEER

04/2024 |
TYPE "B” MANHOLE a—

DESIGN ENGINEER
DATE:

(SHALLOW) 13

2/2018



AutoCAD SHX Text
#6 @ 6" O/C

AutoCAD SHX Text
EACH WAY

AutoCAD SHX Text
# 6 EXTRA

AutoCAD SHX Text
AS SHOWN

AutoCAD SHX Text
NOTE:

AutoCAD SHX Text
    MANHOLE FRAME AND

AutoCAD SHX Text
    COVER TO BE PLACED AS

AutoCAD SHX Text
    SHOWN.

AutoCAD SHX Text
PLAN

AutoCAD SHX Text
8" MIN.

AutoCAD SHX Text
4" BRICK MASONRY.

AutoCAD SHX Text
ADDITIONAL BRICK

AutoCAD SHX Text
SHALL BE USED TO BRING

AutoCAD SHX Text
MH COVER TO EXISTING

AutoCAD SHX Text
GRADE IF REQUIRED.

AutoCAD SHX Text
MAX. DEPTH=12". USE OF 

AutoCAD SHX Text
GRADE

AutoCAD SHX Text
STANDARD DRAINAGE

AutoCAD SHX Text
HEAVY TRAFFIC MANHOLE

AutoCAD SHX Text
FRAME AND COVER.

AutoCAD SHX Text
SEE DETAIL D/16

AutoCAD SHX Text
INSTALL FRAME, THEN MORTAR.

AutoCAD SHX Text
MIX NO. 3 CONCRETE

AutoCAD SHX Text
1/2" CEMENT MORTAR

AutoCAD SHX Text
CHANNEL LINING. MINIMUM 4" FOR BRICK CHANNELS

AutoCAD SHX Text
SECTION

AutoCAD SHX Text
CONCRETE GRADE RINGS  

AutoCAD SHX Text
IS ACCEPTABLE.

AutoCAD SHX Text
AND MINIMUM 2" FOR PRECAST CONCRETE CHANNELS.

AutoCAD SHX Text
BENCH CONSTRUCTED TO PIPE SPRINGLINE.

AutoCAD SHX Text
BENCH FULL HEIGHT OF

AutoCAD SHX Text
PIPE AS SHOWN ON

AutoCAD SHX Text
TYPE "A" MANHOLE.

AutoCAD SHX Text
SEE DETAIL S-20  

AutoCAD SHX Text
1. WALLS AND BASE SLAB SHALL BE BRICK WALLS AND BASE SLAB SHALL BE BRICK OR PRECAST CONCRETE. 2. WHERE A(COVER) IS GREATER THAN 6'-9" WHERE A(COVER) IS GREATER THAN 6'-9" USE TYPE "A" MANHOLE. 3. FOR PIPE SIZES 42" AND LARGER USE FOR PIPE SIZES 42" AND LARGER USE TYPE "C" MANHOLE. 4. OTHER TYPES OF PRECAST MANHOLES MAY OTHER TYPES OF PRECAST MANHOLES MAY BE USED IF APPROVED BY D.P.W.

AutoCAD SHX Text
TYPE "B" MANHOLE

AutoCAD SHX Text
(SHALLOW)

AutoCAD SHX Text
STANDARD DRAINAGE DETAILS

AutoCAD SHX Text
D

AutoCAD SHX Text
13

AutoCAD SHX Text
REVISED

AutoCAD SHX Text
APPROVED

AutoCAD SHX Text
APPROVED

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
ANNE ARUNDEL

AutoCAD SHX Text
ANNE ARUNDEL

AutoCAD SHX Text
COUNTY

AutoCAD SHX Text
COUNTY

AutoCAD SHX Text
PUBLIC WORKS

AutoCAD SHX Text
PUBLIC WORKS

AutoCAD SHX Text
DEPARTMENT OF

AutoCAD SHX Text
DEPARTMENT OF

AutoCAD SHX Text
CHIEF ENGINEER

AutoCAD SHX Text
CHIEF ENGINEER

AutoCAD SHX Text
DESIGN ENGINEER

AutoCAD SHX Text
DESIGN ENGINEER

AutoCAD SHX Text
2/2018

AutoCAD SHX Text
04/2024


# 7 EXTRA AS SHOWN—A

#7 06" 0/C
EACH WAY

/\,
3'—6" MIN. 2
12" 68'—0" MAX. 12" *
TOP SLAB 3.
4.

STANDARD DRAINAGE HEAVY

TRAFFIC MANHOLE FRAME
SEE DETAIL D/16.

D COVER B/FR?‘MOE TA;\'\:?D COVER CASTING
.\ —Ba0E

A — 42° MIN.

MIX NO. 3

CONCRETE SLAB-|— —[T="

27 06 o/c— ;'

EACH WAY

A9

<+

K ]

o § [ oR
oo SEE
o |

iz

S

_|_

B
§'-0" MIN

|—12" MIN.
SECTION

NDARD MANHOLE STEPS
APPROVED LADDER,
DETAIL S/21.

INVERT BRICK LAID ON EDGE
OR CAST CONCRETE OR GROUT.

L 1/2" CEMENT MORTAR—\

BASIS OF PAYMENT

STORM DRAIN MANHOLE TYPE “C”
SHALL BE PAID FOR ON THE BASIS

OF THE LUMP SUM PRICE BID FOR
EACH SIZE MANHOLE COMPLETED AND
IN PLACE. NO ADDITIONAL PAYMENT
WILL BE MADE FOR LINEAR FEET OF
VERTICAL DEPTH.

T NOTES

WALLS AND BASE SLAB SHALL BE BRICK
OR MIX NO. 3 CONCRETE POURED IN
PLACE.ALLOW USE OF PRECAST AS PER
SPECS.

FOR PIPES 36” OR SMALLER USE TYPE "A”
OR TYPE "B" MANHOLE. USE TYPE "B”
WHERE "A” COVER IS LESS THAN 6'-9".
WHERE "A” IS LESS THAN 3'-6" USE
ALTERNATE MANHOLE STACK.

WHERE "C” IS LESS THAN 12’ USE 8"
WALL, WHERE GREATER THAN 12’ USE 12"
WALL.

ALLOWABLE GRADE ADJUSTMENT WITH BRICK
MASONRY — 4” MIN., 12" MAX.

1/2" CEMENT MORTAR

ALLOWABLE GRADE ADJUSTMENT WITH BRICK]|
MASONRY — 4" MIN., 12" MAX.

MORTAR
MIX NO. 3

2 CONCRETE SLAB
3 /
o e A
& e 1. . S
47 @6 0/C—] 2-0"
EACH WAY

ALTERNATE MANHOLE STACK
(SEE NOTE 3)

ANNE ARUNDEL
COUNTY

DEPARTMENT OF
PUBLIC WORKS

APPROVED

STANDARD

CHIEF ENGINEER

427 &

DESIGN ENGINEER

DATE

DRAINAGE DETAILS | REVISED
04/2024 D

TYPE "C” MANHOLE —

LARGER PIPES 14

2/2018


AutoCAD SHX Text
# 7 @ 6" O/C

AutoCAD SHX Text
EACH WAY

AutoCAD SHX Text
# 7 EXTRA AS SHOWN

AutoCAD SHX Text
TOP SLAB

AutoCAD SHX Text
BASIS OF PAYMENT

AutoCAD SHX Text
STORM DRAIN MANHOLE TYPE "C"

AutoCAD SHX Text
SHALL BE PAID FOR ON THE BASIS

AutoCAD SHX Text
OF THE LUMP SUM PRICE BID FOR

AutoCAD SHX Text
EACH SIZE MANHOLE COMPLETED AND

AutoCAD SHX Text
IN PLACE. NO ADDITIONAL PAYMENT

AutoCAD SHX Text
WILL BE MADE FOR LINEAR FEET OF

AutoCAD SHX Text
VERTICAL DEPTH.

AutoCAD SHX Text
NOTES

AutoCAD SHX Text
12" MIN.

AutoCAD SHX Text
GRADE

AutoCAD SHX Text
STANDARD DRAINAGE HEAVY

AutoCAD SHX Text
TRAFFIC MANHOLE FRAME AND COVER

AutoCAD SHX Text
SEE DETAIL D/16.

AutoCAD SHX Text
MORTAR

AutoCAD SHX Text
ALLOWABLE GRADE ADJUSTMENT WITH BRICK

AutoCAD SHX Text
MASONRY - 4" MIN., 12" MAX.

AutoCAD SHX Text
1/2" CEMENT MORTAR

AutoCAD SHX Text
STANDARD MANHOLE STEPS

AutoCAD SHX Text
OR APPROVED LADDER,

AutoCAD SHX Text
SEE DETAIL S/21.

AutoCAD SHX Text
MIX NO. 3

AutoCAD SHX Text
CONCRETE SLAB

AutoCAD SHX Text
# 7 @ 6" O/C

AutoCAD SHX Text
EACH WAY

AutoCAD SHX Text
SECTION

AutoCAD SHX Text
INVERT BRICK LAID ON EDGE

AutoCAD SHX Text
MIX NO. 3

AutoCAD SHX Text
CONCRETE SLAB

AutoCAD SHX Text
MORTAR

AutoCAD SHX Text
ALLOWABLE GRADE ADJUSTMENT WITH BRICK

AutoCAD SHX Text
MASONRY - 4" MIN., 12" MAX.

AutoCAD SHX Text
# 7 @ 6" O/C

AutoCAD SHX Text
EACH WAY

AutoCAD SHX Text
ALTERNATE MANHOLE STACK

AutoCAD SHX Text
(SEE NOTE 3)

AutoCAD SHX Text
1/2" CEMENT MORTAR

AutoCAD SHX Text
FRAME AND COVER CASTING

AutoCAD SHX Text
1. WALLS AND BASE SLAB SHALL BE BRICK WALLS AND BASE SLAB SHALL BE BRICK OR MIX NO. 3 CONCRETE POURED IN PLACE.ALLOW USE OF PRECAST AS PER SPECS. 2. FOR PIPES 36" OR SMALLER USE TYPE "A" FOR PIPES 36" OR SMALLER USE TYPE "A" OR TYPE "B" MANHOLE. USE TYPE "B" WHERE "A" COVER IS LESS THAN 6'-9". 3. WHERE "A" IS LESS THAN 3'-6" USE WHERE "A" IS LESS THAN 3'-6" USE ALTERNATE MANHOLE STACK. 4. WHERE "C" IS LESS THAN 12' USE 8" WHERE "C" IS LESS THAN 12' USE 8" WALL, WHERE GREATER THAN 12' USE 12" WALL.

AutoCAD SHX Text
OR CAST CONCRETE OR GROUT.

AutoCAD SHX Text
TYPE "C" MANHOLE

AutoCAD SHX Text
42" & LARGER PIPES

AutoCAD SHX Text
STANDARD DRAINAGE DETAILS

AutoCAD SHX Text
D

AutoCAD SHX Text
14

AutoCAD SHX Text
REVISED

AutoCAD SHX Text
APPROVED

AutoCAD SHX Text
APPROVED

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
ANNE ARUNDEL

AutoCAD SHX Text
ANNE ARUNDEL

AutoCAD SHX Text
COUNTY

AutoCAD SHX Text
COUNTY

AutoCAD SHX Text
PUBLIC WORKS

AutoCAD SHX Text
PUBLIC WORKS

AutoCAD SHX Text
DEPARTMENT OF

AutoCAD SHX Text
DEPARTMENT OF

AutoCAD SHX Text
CHIEF ENGINEER

AutoCAD SHX Text
CHIEF ENGINEER

AutoCAD SHX Text
DESIGN ENGINEER

AutoCAD SHX Text
DESIGN ENGINEER

AutoCAD SHX Text
2/2018

AutoCAD SHX Text
04/2024


SECTION A—A
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DRIP STONE—— i ==
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IRECTION, OF =] FLO
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BASE: 3
BRICK OR .
CONCRETE 0| ™~ GRANTE BLOCK

WALL THICKNESS

8" TO DEPTH OF 12'—-0"

13" BELOW DEPTH OF 12'-0"
TO DEPTH OF 24'-0"

NOTES

FOR DETAILS NOT SHOWN ON THIS SHEET SEE
STANDARD DETAIL D—-11.

2. ALLOW USE OF PRECAST MANHOLES AND METHOD
TO ATTACH DRIP STONE WHEN PRECAST IS USED.

GRANITE DRIP STONES ARE
PREFERABLE BUT IF NOT
AVAILABLE SOME OTHER
APPROVED TYPE MAY BE USED.

NOTE: LOCATION OF DRIP STONES
MAY BE ADJUSTED TO MEET THE
REQUIREMENTS OF EACH BASE BUT
NORMALLY SHALL BE 6’ APART.

BASE THICKNESS

8" WALL — 12" BASE

13" WALL — 16" BASE

COMPLY WITH THE REQUIREMENTS IN

MD 383.11 STANDARD DROP MANHOLE OF
MDSHA BOOK OF STANDARDS FOR PRECAST
CONCRETE MANHOLE.

ANNE ARUNDEL | A77ROVED STANDARD DRAINAGE DETAILS | REVISED
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5 1/8

11/2" LETTERS \

STANDARD
DIAMOND GRID

A

|

\CORE FOUR 1” HOLES

IN FRAME, 90 DEGREE
APART.

2" LETTERS

11/2" LETTERS

PRY BAR HOLES ON
EDGE OF COVER.

7/8" 7/8"
1/8" Nﬁ 2-17/8" 1 [ize”

CASTINGS MUST BE GROUND,
CHIPPED OR TURNED. 3/4”

21_011

SECTION "A—A"

5
HE
1/8"

3/4"

] . 3
N . H
e | O 1= 1/8" |
SECTION "B—B”
TOTAL WEIGHT 420 LBS.
APPROVED STANDARD DRAINAGE DETAILS | REVISED
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HEAVY TRAFFIC MANHOLE
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11/2” LETTERS

2" LETTERS
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1 1/2" LETTERS
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4 )
} ! a7 i :,
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SECTION "A” — "A”
WEIGHT 185 LBS.
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MANHOLE (D—14) IF INDICATED ON
CONTRACT DRAWINGS SHALL
BE LOCATED AS SHOWN.

3 0
BASIS OF PAYMENT: VARY RADI SO AS TO \*

STANDARD BEND STRUCTURE SHALL BE v
PAID FOR ON THE BASIS OF THE LUMP FORM SMOOTH TAPER
SUM PRICE BID FOR EACH BEND WHEN D-1 DIFFERS FROM
STRUCTURE. PRICE BID SHALL INCLUDE PLAN D-2.

THE COST OF THE MANHOLE STACK.

1. MATERIAL WALL AND BASE SHALL BE BRICK OR MIX
NO. 3 CONCRETE SEE SECTION E—E (WHERE 12" THICKNESS

A
= 1 IS REQUIRED 8" REINFORCED CONCRETE MAY BE
M i R 9 SUBSTITUTED, SEE SECTION R—R).
TOP OF PIPE——_§ 2. LOADS SUPERLOAD = A.A.S.H.T.0. H—20 FILL LOAD = 0

TO 15 FT. EARTH.
1/2" CEMENT MORTAR—=

3. MANHOLE DETAILS STEPS, FRAME, COVER, WALLS AND MAX.
BATTER SHALL BE AS SHOWN ON CONTRACT DRAWINGS
OR STANDARD MANHOLE TYPE "A”.

4. BEND DATA CENTERLINE RADIUS, B, C AND REINFORCEMENT SHALL
BE BASED UPON D—1 OR D—2 WHICHEVER IS SMALLER.

INVERT BRICK——] 5. MANHOLE OPENING "D” SHALL BE BASED ON

LAID ON EDGE. et DOWNSTREAM PIPE SIZE D—1.

OR CAST IN PLACE - 6. FRAME AND COVER FOR MANHOLE ON 54” AND LARGER BENDS

CONCRETE OR GROUT. SHALL BE 2'—6" WITH LETTERING AND HOLES AS SHOWN FOR

SECTION B—B 2'—0" FRAME.

7. MIN. LENGHT OF CURVE IS 4'—0” FOR TYPE "C" MANHOLE STACK.

8. MANHOLE STACK SHALL CONFORM TO THAT OF TYPE "C”
MANHOLE (D—14).

PIPE

e eous| A |B|C goPaaiG | BARSF[ DA
30° | 50" [3-10"[ 8| 8"[ 506" 0/C [3-45 [7-6" " "
33 |6-0" [ 41" | & 8"[ 506" 0/C |3-45 2- 6" 89V}§LL°/ic8y wall
3% [6-0"| 44| 8| 8"| 506" 0/C [345 |3-0" .
42 | 7-0" | #-10° g*[10"|g506" 0/c [4-#5 [3- 0" ] 8
@ le-0 | 5] glwlpoe ot 445 [5-0 45 © 12" 0/C
54" | 90" Fe-6" 12710 [ 506" 0/c [5#5 [3- 0" 4 o
60" [10-0 70 [12’[127 [ 608 0/C [6-45 [5- 0 4 R OURED
66" [11-0" F7-6" [M2"[ 12| g6 @ 8" 0/c [ 745 [3- 0" 4 f
727 [12-0" a0 Tz’ [12° [ 0 & o/c [7-45 [5- 0" 4] L I 4
B BT AL QRN  + WS o 45 ho 4o oo
SECTION A—-A
ANNE ARUNDEL | APPROVED STANDARD DRAINAGE DETAILS | REVISED
COUNTY CHIEF ENGINEER 0472024 |
DEPARTMENT OF BEND STRUCTURE 18
PUBLIC WORKS |, DESIGN ENGINEER CIRCULAR PIPE
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VARY RADII SO AS TO
FORM SMOOTH TAPER
WHEN D—1 DIFFERS FROM D-2

N
&

BASIS OF PAYMENT:

STANDARD BEND STRUCTURE SHALL BE
PAID FOR ON THE BASIS OF THE LUMP
SUM PRICE BID FOR EACH BEND
STRUCTURE. PRICE BID SHALL INCLUDE
THE COST OF THE MANHOLE STACK.

PIPE [

aro| ey |Rip. | A | B | ¢ [SPhGNG |SpAoe | D
30" 38" x 247 6-0"[4-6"] 8 |10 |[#5@6 |[#5@8]|3-0
33" [38"x 27| 7-0" [4—10] 8" [ 10" [$5@6 [¢5 @830
36" [45" x 20 8—0"[5—1"] 8" [ 10" [$5@6"[#5 @ 8 30
42" |53 x 4 [9—0"[5—9"] 8" [ 10" [#5@6"[#5 @8 30"
48" 60" x 38°[ 10-076'—4"] 8" | 12" [#6 @ 8" ¢ 6 @ 107 3—0"
54" [68" x 43| 11=0"|7-8"| 12" | 12" [# 6 @8 [# 6 @ 107 30
60" [76" x 48° 12-0718—4"| 12" [ 12" [#6 @ a'lg 6 @ 10 30"
66" [83" x 53° 13-078—117 12" [ 12" [# 6 @ 8 [# 6 @ 107 30"
72" 97" x 58 14-0719'-7"] 12" [ 12" |[# 6 @ 8" [ 6 © 107 30"

(A) SEE NOTES 6 AND 7.

2" clear
g

|

of, e o

L P

\MIX NO. 3 CONCRETE
B FLUSH WITH OUTSIDE
l~—— TOP OF PIPE.

m

SECTION A—A (BRICK)

NOTES:

IF INDICATED ON CONTRACT
DRAWINGS, MANHOLE SHALL
BE LOCATED AS SHOWN.

1. WALLS AND BOTTOM SHALL BE BRICK OR
MIX NO. 3 CONCRETE WHERE 12" BRICK THICKNESS

IS REQUIRED, 8" REINFORCED CONCRETE MAY BE

SUBSTITUTED.

2. LOADS SUPERLOAD=A.A.S.H.T.0. H—20 FILL

LOAD=0 TO 15’ EARTH.

3. BEND DATA, CENTRELINE RAD. B, C AND REINFORCING
SHALL BE BASED UPON D—1 OR D—2 WHICHEVER

IS SMALLER.

4. MANHOLE OPENING "D"” SHALL BE BASED ON

DOWNSTREAM PIPE SIZE (D—1).

5. MANHOLE DETAILS SHALL BE SHOWN ON

CONTRACT DRAWINGS OR USE STANDARD TYPE

"A—1" MANHOLE (D—11).

6. MIN. LENGTH OF CURVE IS 4'—0" FOR TYPE

"C” MANHOLE STACK.

7. MANHOLE STACK SHALL CONFORM
TO THAT OF TYPE "C” MANHOLE (D—14).
8. FOR CMPA. DIMENSION A WILL BE
HORIZONAL DIMENSION OF ARCH PLUS 2B.

8"

A B
g

17 RECESS IF POURED I
SEPARATELY—— | 1053

SECTION A—A (CONCRETE)

L—# 5-12" 0/C

a4
T4 6-12" 0/C
¢ 8 WaLL

ANNE ARUNDEL
COUNTY

DEPARTMENT OF
PUBLIC WORKS

APPROVED

CHIEF ENGINEER

DESIGN ENGINEER
DATE:

STANDARD DRAINAGE DETAILS

BEND STRUCTURE
ELLIPTICAL PIPE

REVISED

04/2024
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OF THE PIPE CONNECTED.
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THREADED PLASTIC INSERTS TO BE PROVIDED FOR HANDLING.
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W o~ 7 VAV
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TOP OF CUR EXPANSION MATERIAL:
B—\ / ‘\ ARCH BRICK OVER PIPE T
X 48 L0
: Y ‘eL’]Iﬂnm
REINFORCEMENT: I (Y R
NO. 4 ¢ DEFORMED 1 3-9 ¥ B} ° i I
BARS @ 6” C/C 2 WAYS|[ i 1. z B 41 1'—10 [ 1'-10 " B §]
2" COVER: =
a © 3-9 ¢
L o 5-2 §
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d : CRSEL M S'-l- FRONT ELEVATION
SECTION A—A PRECAST CURB

SPECIAL_PRECAST CURB
(SEE DETAIL D-8)

NORMAL PAVEMENT SLOPE: 21/2° x 21/2" x 1/2" L

—NO. 6 ¢ DEFORMED BAR STRAIGHT

2
T 5'-2 1/2" GALV.
sy [i= b ",g\ -4 | NO. ,} ¢ DEFORMED BARS,
| e PR 1" 8" C/C BENT THUS 11
BEARING 1. A |\ / ALL OTHER BARS NO. 4 ¢
B4 /2-6§ B4 S a7 DEFORMED BARS, 8" C/C
W8 x 31 ELEC. GALV. L1 += K STRAIGHT.
SUPPORT BEAM 3'-7 3/8" LONG|, PASRCrE oo e - o| ~ 1.‘_
FOR DETAILS SEE DETAIL D-39 | &4 T R \
FOR METHOD OF ANCHORING = R
SUPPORT BEAM IF INLET IS o L ] « | [2oX4F
CONSTRUCTED OF BRICK - ~ [ \J b
SEE DETAIL D—37——— A &
79| 8¥ :]\
INVERT SHALL BE BRICK =¢| 1/2" CEMENT MOTAR MIX NO. 3
LAID ON EDGE SLOPED ON BRICK INLET CONCRETE.
AT LEAST 2" PER FOOT SECTION B—B SECTION A—-A
TOWARD OUTLET—— _ PRECAST CURB
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1. BASE SHALL BE BRICK OR MIX NO. 3 CONCRETE. 4. ALLOWABLE GRADE ADJUSTMENT WITH BRICK MASONRY
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6' TO WALL 12" BRICK OR CONCRETE SUIT EACH CASE AND THE INVERT ALTERED ACCORGINGLY.
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CONTINUOUS AT CORNERS. MINIMUM LAP 1'—4".
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5'-2 1/2"
. 1'—6" 2-7 1/4"
< 21/ -9 1/2" |21/2"
- =S SIDEWALK FRAME AND COVER
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| 9202020 102 0=8:80:
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ratatals St alaitatell FRAME WITH CUT FLANGE,
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n 3' J 41_8 1/211 3"

LEAVE 4" x 4" OPENING FOR

SUBGRADE DRAINAGE IF DIRECTED PLAN

17"+

CURB JOINT WITH 1/4”
TOP OF CURB— j_ EXPANSION MATERI 31

DI =iy

t L ==l

8 ‘]..& ) :. ol | ” AATET et !
REINFORCEMENT o 39 1/27 L8 1/? i‘l"‘l"‘l"‘l"‘l"‘l‘"

NO. 4 @ DEFORMED BARS [ 3] " R 2 NO. 5 BARS ® 3 1/2" C/C
@ 6" C/C 2 WAYS SECTION A—A CONCRETE MIX NO. 3

2" COVER METHOD OF ANCHORING SUPPORT BEAM
IE_INLET IS _CONSTRUCTED OF BRICK

NO. 4 ¢ DEFORMED BARS @ 4" C/C 2 WAYS—
PRECAST INLET HEAD
NORMAL PAVEMENT SLOPE— o[
-_—

T T NOTES:
W 8 x 31 ELEC GALV. TLTR TR TN ) e o e 1. BASE SHALL BE BRICK OR MIX NO.3
SUPPORT BEAM in " CONCRETE. '
gE—E5D7E48AILL[C)>§§9 A= 2. "WALLS SHALL BE BRICK, MIX NO. 3

CONCRTE, OR REINFORCED MIX NO.3
CONCRETE.
DEPTHX6' WALL—
6 TO 10 WALL-12” BRICK OR CONCRETE
6’ TO 15° WALL—8" REINFORCED CONCRETE
3. REINFORCING — 4@ 6"0/C E.W.T. OF WALLS
REINFORCING CONTINUOUS AT CORNERS
MINIMUM LAP_1°—4".
4. ALLOWABLE GRADE ADJUSTMENT WITH BRICK
L MASONARY 4" MIN. 12" MAX

1 | s, STANDARD MANHOLE STEPS .SHALL BE

61/2" BEARING—. 3
/ 8 1/2"—#.-. ]

INVERT SHALL BE BRICK
LAID ON EDGE SLOPED
AT LEAST 2" PER FOOT
TOWARD OUTLET

1/2" CEMENT i .
MORTAR RPE

L a—a

e

|

N
SN

@

o

v

™~

4'-0" MIN. DEPTH

/ T - INSTALLED. SEE DETAIL S/21.
! 510 1/4 | 6. SIZE,TYPE AND DIRECTION OF OUTLET PIPE
RS B T
SECTION B—B 7. PRECAST INLET SHALL MEET THE REQUIREMENTS

ARCH BRICK OVER PIPE OF AASHTO M193.
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4—8 3" (0.A. FRAME)
4'—1 § (OUTSIDE FRAME)
REMOVE 3" x3” OF VERTICAL 4-0 3" (INSIDE FRAME)
LEG OF ANGLE (YYP.) L] 4-0 §" (0O.A. GRATE)
(SQUARE CUT ONLY) [~ v
Ll EACH A—=—
/41:'1/’?RG‘ BAR CURB_SIDE

glgl [T [l LN ININARAN AN AN AN
RG] ravavavavizavavay: B
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" f =
TC-U4 CL TYP_>_H Lc —DA__ ~-SUPPORT BEAM SEE DETNIL D/39
3-9 ¥
PLAN

- 1'-10 § (FRAME) 3 GENERAL NOTES

¥ 1"—9 & (GRATE)

2 /&
TYP.

i

7

.

.

31/2" x 3/8" x 3-11 1/4"
BEARING BARS (9 PER GRATE)
47 x 3" x 1/2" x 48 1/2"

2 PER FRAM

SECTION A-A

4—0 §" (FRAME)

A—36.

3. FRAMES AND GRATES TO BE GALVANIZED AFTER

FABRICATION IN ACCORDANCE WITH A.S.T.M.

DESIGNATION A—123.

2 ¥

USE 4” x 1/2” FLAT BAR WHEN
OPEN FACED CURB IS USED.

4—0 }" (GRATE)

l“‘?

13/32" o HOLES

31/2" x 1/2" x1'-9 7/8" BAND BARS (2 PER

2" x 3/16" RETICULAR BARS (8 PER GRATE,
3/8I' o RIVETS (FLAT OR ROUND HEAD) @ 5" {]

GRATE)

C IN.

"‘H‘OII%II

| }I 9] |

I

SUPPORT BEAI
C OF INLE

31/2" x 1/2" x 1\’\111 8"
BEVEL BOTH ENDS CHAMBER BOTTOM

7!
J=——3 1/2" x 1/2" x 1"=10 3/8" (2 PER FRAME)

51/2" x 1/2" x 1'=10 1/8" (2 PER FRAME)

BEVEL BOTH ENDS

_HTYP.

¥ 1. FRAMES AND GRATES TO BE SQUARE FLAT AND TRUE.
2. STRUCTURAL STEEL SHALL BE A.S.T.M. DESIDNATION

OF BAND BARS 5/16" x 5/16"
SECTION B-B
ANNE ARUNDEL | 7" ROVEP STANDARD DRAINAGE DETAILS | REVISED
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NOTE 'A™

WELD 5 1/2” x 1/2” BAR TO 4” x 3" x1/2”
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1/2" CEMENT MORTAR
ON BRICK INLET
NOTES :

WALL AND BASE SHALL BE BRICK OR MIX No. 3 CONCRETE

B = 8" WHERE A IS LESS THAN &

B = 12" WHERE A IS 8 TO 14

3. ALLOWABLE GRADE ADJUSTMENT WITH BRICK MASONRY 4” MIN., 12" MAX.

4. INVERT SHALL BE BRICK LAID ON EDGE.

5. BENCH (AS PER TYPE A MANHOLE) SHALL BE BUILT INTO INLET WHERE DRAINS 24" AND
LONGER RUN THROUGH INLET.

6. WHERE A IS 3' — 6” OR GREATER STANDARD MANHOLE STEPS SHALL BE INSTALLED
AS SHOWN. SEE DETAIL S/21.

7. PRECAST INLETS SHALL MEET THE REQUIREMENTS OF AASHTO M199
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NOTE: THE CONCRETE MEDIAN DITCH TO BE
USED IN CONNECTION WITH THIS INLET WILL BE
WARPED FROM THE STANDARD SECTION TO MEET
THE SECTION AT THE END OF THE INLET. THIS
TRANSITION WILL TAKE PLACE WITHIN A DISTANCE
OF TEN (10) FEET FROM THE INLET.

—

o

<

FOR INLET IN A SUMP.
SEE GUTTER DETAILS AS
SHOWN IN THE ISOMETRIC

ISOMETRIC_VIEW VIEW ON STD. D/43
"S" FRAME & GRATE SEE DETAIL D/47 MX NO. 2
2:1 l.%\ \‘2'/’0«\ A 2:1 [H=0r 1'=o
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8" MIN— EVERVIN \ » 4" MIN.
1/2" CEMENT MORTAR _
SECTION B-B oN BRICK INLET SECTION A—A
NOTES:

1. BASE SHALL BE PLAIN MIX NO. 3 CONCRETE OR BRICK. INVERT SHALL BE BRICK LAID ON EDGE.
INVERT TO SLOPE DOWN TOWARD OUTLET AT THE RATE OF TWO (2) INCHES PER FOOT, OR AS
DIRECTED.

2. WALLS SHALL BE CONSTRUCTED OF REINFORCED MIX NO. 3 CONCRETE OR BRICK. SIZE, TYPE &
DIRECTION OF INLET CONNECTION WILL VARY TO SUIT CONDITIONS,

3. REINFORCEMENT NO. 4 (1/2"D) DEFORMED BARS AT 6"C. TO C., 2" COVER.

4. REINFORCEMENT REQUIRED ON OUTSIDE, AS WELL AS ON INSIDE, OF WALLS BELOW 7°-07,

WHEN "A” IS GREATER THAN 7'—0" SPACING SAME AS FOR INSIDE OF WALL.

ALLOWABLE GRADE ADJUSTMENT WITH BRICK MASONRY 4" MIN., 12" MAX.

STANDARD MANHOLE STEPS SHOULD BE INSTALLED, SEE DETAIL S/21.

PRECAST INLETS SHALL MEET THE REQUIREMENTS OF AA SHTO M 199.

Noo
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NOTES:
OO, 1. BASE SHALL BE BRICK o(R ng NO. 3 CONCRETE.
"2 2. WALLS SHALL BE BRICK (8R. BT WALLS
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NOTE: THE CONCRETE MEDIAN DITCH TO BE USED IN
CONNECTION WITH THIS INLET WILL BE WARPED

FROM THE STANDARD SECTION TO MEET THE SECTION
AT THE END OF THE INLET. THIS TRANSITION WILL
TAKE PLACE WITHIN A DISTANCE OF TEN (10) FEET
FROM THE INLET.

FOR INLET ON GRADE, MODIFY
SLOPES AS SHOWN IN THE
ISOMETRIC VIEW ISOMETRIC VIEW ON
STD D/#1

"S" FRAME AND GRATE WITH CUT FLANGES, SEE DETAIL D/55 MIX NO. 2

, SUPPORT Bg,,AM IS NOT TO BE USED /CONCRETE
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<|Z.] OVER PIPE
FlEW
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m ”

1/2" CEMENT MORTAR
ON BRICK INLET
8" MIN— L4 miN.
SECTION B-B SECTION A—A

NOTES:

1. BASE SHALL BE PLAIN MIX NO. 3 CONCRETE OR BRICK. INVERT SHALL BE BRICK LAID ON EDGE.
INVERT TO SLOPE DOWN TOWARD OUTLET AT THE RATE OF TWO (2) PER FOOT, OR AS
DIRECTED

2. WALLS SHALL BE CONSTRUCTED OF REINFORCED MIX NO. 3 CONCRETE OR BRICK. SIZE, TYPE &
DIRECTION OF INLET WILL VARY TO SUIT CONDITIONS.

3. REINFORCEMENT NO. 4 ( 1/2” D ) DEFORMED BARS AT 6"C. TO C., 2" COVER.

4. REINFORCEMENT REQUIRED ON OUTSIDE, AS WELL AS ON INSIDE, OF WALLS BELOW 7°-0”

WHEN "A” IS GREATER THAN 7°—0" SPACING, SAME AS FOR INSIDE OF WALL.

5. ALLOWABLE GRADE ADJUSTMENT WITH BRICK MASONRY 4” MIN., 12" MAX

6. STANDARD MANHOLE STEPS SHOULD BE INSTALLED, SEE DETAIL S/21.

7. PRECAST INLETS SHALL MEET THE RQUIREMENTS OF AASHTO M199.
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CAP — P.V.C. FEMALE COUPLING WITH

THREADED CAP. (4"—6"ABOVE GRADE)GRASSED AREAS FINISHED GRADE
LAMPHOLE COVER (S/10) PAVED AREAS

DRAINAGE STRUCTURE

12" MIN

~«—— NON—PERFORATED P.V.C. PIPE

™ T DISTRIBUTION PIPE o ~
\*/ BAFFLE o -
SEDE52D;ZE'I;'AIL NON—PERFORATED PERFORATED PIPE 9
PIPE  —— 8" 7 °5
6" (@] (@] [e) o ° [e]
\ o © 0 O O |laf— END CAP
PERFORATED SIZE AS NOTED ON PLANS @ 0.50% o 00 0 0:% 0 0 a0 0
. Z- ¥ 0o 6"
NE o ‘_
3y DEWATERING PIPE ) o
! 5 © 6” NON—PERFORATED glPEERFORATED o
. PIPE / PLUG
b g © \ \ © (OBSERVATION WELL)
@ 0.50% °© o © ° ™=
o -20% o o o o| PERFORATED P.V.C. PIPE
6” (o) Q
3—0" MIN. o QQ 4 4 X
1\ Q AR
U4 44 o Qg
6" MIN IR AR 9 qu««q
d o
e 4 4 Q A\ Pd \
NOTES: —— 0.0% GRADE o INFILTRATION TRENCH

1. INFILTRATION TRENCH IS TO BE CONSTRUCTED IN ACCORDANCE WITH THE LATEST STANDARD SPECIFICATIONS
AND AS SHOWN ON THE PLANS.

N

OVERLAP FILTER CLOTH: TOP — 6 INCHES, SIDE — 2 FEET

[} (S0 Y]

. FILTER CLOTH SHALL BE PLACED ON THE SIDES AND TOP OF THE TRENCH.

. COURSE FABRIC WITH (1/2" to 1”) MESH TO BE PLACED AT BOTTOM OF TRENCH.
. TRENCH SHALL BE THE SIZE NOTED ON THE PLANS.

. DISTRIBUTION PIPE SHALL BE SET (1'—0” MIN) BELOW THE LOWEST INVERT OF THE DRAINAGE STRUCTURE
OUTLET PIPES (EXCLUDING DEWATERING PIPE).

. CLEANOUT AT THE END OF DISTRIBUTION PIPE SIMILIAR TO DETAIL (S/18) SHALL BE PROVIDED WHERE

NOTED ON THE PLANS OR FOR SYSTEMS REQUIRING MORE THAN 100" OF DISTRIBUTION PIPE.

L—— FOOT PLATE SOLID PLASTIC CAP OR

SLOTTED GRATE
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DOWN—SPOUTS, TIED INTO THE
SUR—CHARGE SECTION OF THE P.V.C. PIPE.

| 4" OR 6" ADAPTER

SURCHARGE PIPE
SLOTTED GRATE INSERT — RHODENT PROTECTION
— CAP — P.V.C. FEMALE COUPLING WITH
___SPLASH BLOCK THREADED CAP. (4"—6"ABOVE GRADE)GRASSED AREAS
LAMPHOLE COVER (S/10) PAVED AREAS
ittt | D e — (e D e L T i~
= ] NON—PERFORATED P.V.C. PIPE FINISHED GRADE
O~,0,0 6" [e g e
7 0908~ g - “ng0ogd TOP & SIDES
NON—PERFORATED 7486 © PERFORATED o N 2909 /. —— FILTER FABRIC
(__P.V.C. PIPE cP.V.C. PIPE o od CLOTH
©0.50% o O O of©0 O _©O O| 1
- 0O o o 0 0 © P~—END CAP
L 6" | o -
o 4"— 6" PERFORATED P.V.C. PIPE
o° 7 AS PER APPROVED PLAN
PERFORATED o
P.V.C. PIPE o INFILTRATION TRENCH
BUILDING (OBSERVATION WELL)|,®
FOUNDATION o Y-t
, o 502086 CLEAN NO.2 STONE, NO WASHED GRAVEL,
10 o 20209017 (NON PAVED AREAS ONLY),
MINIMUM < o Yo NO SLAG, OR RECYCLED CONCRETE.
o5 (e . 2d
0% o 50adS——IF TRENCH IS LOCATED WITHIN A LOAD BEARING
0595 L ol 295949 SURFACE, THEN A GEOTEXTILE FABRIC SUCH AS
., 7. TENSAR BX—1100 OR EQUIVALENT MUST BE
0.0% GRADE FOOT PLATE SOLID INSTALLED ON THE BOTTOM.

NOTES: PLASTIC CAP OR SLOTTED GRATE.

1. INFILTRATION TRENCH IS TO BE CONSTRUCTED IN ACCORDANCE WITH THE LATEST STANDARD SPECIFICATIONS AND AS SHOWN ON THE PLANS.

2. FILTER CLOTH SHALL BE PLACED ON THE SIDES AND TOP OF THE TRENCH. OVERLAP FILTER CLOTH: TOP — 6 INCHES, SIDE — 2 FEET

3. LOAD BEARING SURFACE: PARKING LOTS, SIDEWALKS DRIVEWAYS USE SCH 40 P.V.C. PIPE

4, NON-LOAD BEARING SURFACE: USE S.D.R.—35 OR SCH 40 OR P.V.C. PIPE STAMPED WITH 3,000 LBS.—CRUSH

5. 4" OR 6" P.V.C. PIPE USED AS —PER APPROVED PLANS

6. TRENCH SHALL BE THE SIZE NOTED ON THE PLANS.

7. ALL DOWN-SPOUTS FROM SITE HAVE TO BE HOOKED—-UP TO THE S.W.M. DEVICE
ANNE ARUNDEL | APPROVED STANDARD DRAINAGE DETAILS REySED
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1" DIA. HOLES @ 4" C.C. BOTH WAYS

GALVANIZED EXPANSION

THROUGHOUT ENTIRE TRASH RACK & cc
TIVRIcAL) BOLTS (TYPICAL
WALL OF
DRAINAGE
STRUCTURE
0 0 13" miN =
| o oo o o |
4"0.0]:1_0 oooooo| |
(TYPICAL) LS o olo o o
| O O\O ofl0 O /o © | | Z
| o o oo o o |
END PLATES WELDED TO
BOTH ENDS OF TRASH— [ o S T
RACK
6" 2" MAX. OUTLET PIPE
(TYP)" VARIES 22" MIN.
MIN. HALF 24” ACCMP WITH 1” DIA
N HOLES ® 4” C.C. BOTH WAYS, BOLTED
TO WALL HORIZONTALLY WITH
OUTLET PIPE GALVANIZED EXPANSION BOLTS
(SIZE AS NOTED ON PLANS) —
— WALL OF
DRAINAGE
WALL OF L— STRUCTURE
DRAINAGE
STRUCTURE END PLATES WELDED
10,50 RES PROVIDE 2" MIN. CLEARENCE BETWEN TRASH
RACK AND SIDE WALLS — (TYPICAL BOTH SIDES)
ACCMP TRASH RACK OR OTHER
APPROVED MATERIALS.
(MIN. HALF 24”) LN
ACCESS FOR CLEANOUT? CONSIDER OTHER MATERIALS
SUCH AS HDPE FOR TRASH RACK.
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4 BENT BARS
'—0” cc BELOW
OPENING

B oo PR FRONT ELEVATION SECTION A—A
TO 2°-0" MAX. FRONT FACE

S 1l
g
s
/:\/\J-- AL /t[ i
- N \9
®
LONG BENT BARS HORIZONTAL
/ ﬁ:gg ##1 SHORT BENT BARS HORIZONTAL\ N 2 <
ALT. 1 WITH1 ® 6" cc 10
A—78 |#4 LONG BENT BARS HORIZONTAL :
A4 |#4_SHORT BENT BARS HORIZONTAL ISOMETRIC VIEW
ALTERNATE 1 WITH 2 RESP. @ 4" cc e
PLAN
#4 BARS HORIZONTAL 1'— 77
MAX. cc BOTH FACES BOT.
BARS BENT ALONG HEADWALL
OTHERS STRAIGHT .
1 #4 BENT BAR
5 HORIZONTAL 5] #4 BENT BARS BOTH WINGWALLS
2] i ALL HEADWALL
j_ 2 #4 BENT BARS |
e HORIZONTAL T 2 #4 STRAIGHT BARS
2 : "‘I-Lﬁl‘, HORIZONTAL 1 EACH WINGWALL
DISPOSITION OF —= #4 STRAIGHT BARS @ 1'— 0” cc
BARS DETAIL BOTH SIDES OF OPENING
SECTION B—B
GENERAL NOTES
CONCRETE : MIX NO. 3
REINFORCING : DEFORMED STEEL BARS #4 & #6
CHAMFER . ALL EXPOSED EDGES 1” x 1” OR AS DIRECTED

NOTE: WHENEVER THIS HEADWALL IS USED IN CONJUNCTION WITH A PAVED CHANNEL THE FOOTING OF THE
HEADWALL SHALL BE LOWERED BELOW THE FINISHED GRADE OF THE CHANNEL. THE THICKNESS OF THE CHANNEL

PAVING, IN ORDER THAT THE CHANNEL MIGHT BE BLENDED INTO THE HEADWALL. THE "H” AND "F" DIMENSIONS
AND THE STEEL REINFORCING SHALL BE ADJUSTED.

QUANTITIES IN TABLE TO BE USED FOR ESTIMATING ONLY

OPENING DIMENSIONS VOL. [STEEL
NCRES SAQFfEFAT B c E F G | H J K L M N 0 P 08{}9- LBS.
66 23.80[ 2- 6"| 1'- 3" 4- 9"| 3- 0"[1"-21/2"|6-8 1/2 6'= 4" J10’-3 1/4"10’-8 1/2"| 9- 3" | 3- 5" [7-41/2"| 2- 0°| 9.7 585
72 28.27| 2-6"| I'- 3" 4- 9" 3- 3"[12- 1" 7- 3" [6'= 10"|11-1 3/4°1°'-6 3/4°[10-1 1/4"] 3- 11"]7-10 1/2" 2= 0°| 10.9| 645
78 | 33.20] 3- 0| -6 5-6] 3- 6 13-01/27-91/2]7-4 [12-0 |12-5 |10-9 | 4-0[8-6 3/F| 2-6| 13.3| 865
84 38.48| 3- 0"[ 1'-6"| 5'- 6"| 3— 9"[13-10"| 8- 4" | 7- 10"h2-9 1/2°13'-2 1/2"[11-6 1/27] 4- 6" |9'—0 3/4"| 2- 6" 14.7| 984
APPROVED
ANNE ARUNDEL STANDARD DRAINAGE DETAILS REVISED
04/2024
DEPARTMENT OF HEADWALL 66”,72”,78”,84 57
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OPENING DIMENSION QUANT.
E D | AREA A
INCHES CONC
CHAMFER FRONT AND | —SXR_|sQ. F1. A B E F G J k| L|In] R | CY
?’ BACK OF WALL 1/2" (173" | 11 | 2°-1"|2"- 0" |2"- 5" |7"- 57|3"- 0"|1"- 0"| 8" | 8" | 8" |#5@12"| 1.04
21715 | 1.6 | 2= 3 |- 0" [2= o[ 7= o [3- o' 1= o[ & | & | & [45@12" [ 1.2
\ 218" | 22 | 2= 6" |- 9" [3- 0" |8 0" 3= 0" |1"- 0"| &' | & | & [5e12°| 1.20
ANGLE 4 28°x20" | 29 |2— 8 |2 0" |[3'- 4" o= 4 |3- o' [1— 2| &' | & | & [s@z’| 1.20
G VARIES 35%24” | 45 | 3= 0" |27 0" 3= 17e— 11]z- on[1— 47| & | & | & [s5@12| 1.45
4 42°529" | 65 |3- 5 |27— 0" [47- 6" |97- 6|3 O"|i— 11" | & | 10°| & |#5@12" | 1.74
40°x33" | 89 |3— o |- 0" [5= 17 o= 13- 0" 2= [ & [ 107| & [s5012" | 1.93
\/ 57°x38" | 116 | 4= 2° [2— 0" [5"= o" |- o"[3"- 6" 2= 5| & [ 10°] & [#5012" | 2.46
| . B——— 64°xa3" | 147 | 4= 7" |2 0" |6 4" |3- 0"|3"- 10" 27— &"| 9" | 12"| 10°[ 012" | 3.47
| 7147 | 184 4= 117 |27= o [6"= 117)a= 37 [4"= 2|2~ 10 9" [ 12| 10| w5012 | 402
( PLAN ) 2 BASED ON 2:1 CHANNEL SIDE SLOPES AND 45° ANGLE
SHOWING REINFORCEMENT
A= N4 M=
MIX NO. 3 CONCRETE—\—‘—.:_—.—.MIES 1 #6 >y VARIES
o Lo T—2" cLEAR
- #5012
\ m | .'.-,-'._'_——R
™ SPAN| & ] VARIES 7 2" CLEAR }:Y
#4012"
B 4@1:’)2" CLEAR
2 4L 1
A—4—J SECTION B-B
NOTE: ELEVATION SECTION A—A
1. CHAMFER EXPOSED EDGES 1”x1”
2. CONCRETE QUANTITIES TO BE USED FOR ESTIMATING ONLY. (S|SEERFO$S|’%EBNC))T SHOWN
3. HEADWALL TO BE PARALLEL TO ¢ OF ROADWAY.
APPROVED REVISED
ANNE ARUNDEL STANDARD DRAINAGE DETAILS
04/2024

COUNTY
DEPARTMENT OF
PUBLIC WORKS

CHIEF ENGINEER

DESIGN ENGINEER
DATE:

TYPE "A” HEADWALL
METAL PIPE ARCH
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PLAN B——o

( SHOWING REINFORCEMENT )

A
=5
.

MIX NO. 3 CONCRETE-a]’’

E poro| W | H | A BlE|F|c] o k| L|[N|] R [fner
w 36" | 457 | 20" [3-"|2-0"[s5-6|o—9"[z-0|2-0"| & | 10" & | @iz’ | 217
CHAMFER FRONT P e e P e Rt e BT Ee -
* AND BACK OF 42| 53 | 3¢ ez |2-0|e-zpr-5[3-672-3"| & | 10"] 10"] s@r2” | 2.90
' t | \WALL 1/2 48" | 60" | 38" |4-8"|2-0"[7-0"|2-4"|3-8"|2-6"| & | 10°| 10"| #5@12" | 3.36
>\B 54 | 68" | 43 [5-1|2-0"|7-s{z-gle—02-9"| 9" | 12°] 10"| poer2’ | 453
k 60" | 76" | 48" |5-6"|2-0"[g-5"|5—#’[4—6"|3-0"| 9* | 12°| 10"| ps@r2’ | 5.32
66" | 83" | 53" [o-0"|2-0’|o—1"{7-0"[5—03-3] o | 12°] 12°] pees” | 7.07
72| 91" | 58" |§—6"|2-0"p-10h8-3]5-4"|3-6"| 9* | 12"| 12"| gee8” | 7.88
' . V4 ABASED ON 2:1 CHANNEL SIDE SLOPES AND 45 ANGLE.

1 p6—F VARIES

\\ /%ES , 52" CLEAR
#5012°—£d
J L i
#4©12"
: 3" CLEAR
A——] SECTION B-B
NOTE: ELEVATION SECTION A—A
1. CHAMFER EXPOSED EDGES 1”x1” ( REINFORCING NOT SHOWN
2. CONCRETE QUANTITIES TO BE USED FOR ESTIMATING ONLY. SIMILAR TO B-B )
3. HEADWALL TO BE PARALLEL TO € OF ROADWAY.
APPROVED
ANNE ARUNDEL STANDARD DRAINAGE DETAILS oR4E/V|250EzD4
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VERTICAL WALL WILL REQUIRE

~ T~ L~ TEMPERATURE REINFORCING—
/ \ # 4 BARS @ 12”5 E.W., 2" COVER.
() : o
VARIABLE SLOPE \ FLOW
2" X 6" KEY

| 30" _™—MIX NO.3 CONCRETE

50TH 1—1/2:1  SLOPE2:1__ SLOPH  NOTE:
ONLY ONLY 1. HEADWALL CAN BE CONSTRUCTED
D c T 5 [VOLUME| g [VOLUME WITH A 5" CONCRETE APRON, AS
CU. YDS CU. YDS SHOWN ON D/81, IF DESIRED.
21 3-0"| & |5-01 102 l6-0"] 123 2. EXPOSED EDGES TO BE CHAMFERED
” t ”» ” bl »” - t 2 - 1" X 1”
15 | 3=3 1 8 [5=6] 112 |7=-0"| 1.47 3. CONCRETE QUANTITIES TO BE USED
18" | 3=6”| 8" |6'=0"] 1.29 [8'=0"| 1.76 FOR ESTIMATING ONLY.
BT T R — 4. HEADWALL TO BE PARALLEL TO &
21" | 3-9"| 10" |7-0] 1.60 [9'-0"] 2.10 OF ROADWAY
24" | #—-07| 10" [8-0"| 1.93 [10°-07 2.47
27" #=3" 12" |8=6"| 2.22 l11’=0" 3.10
30" | 4—6”| 127 |9°—=0"| 2.35 [12—071 3.25
36”| 5—0"| 12" 1o'-67 2.96 [13-6"7 3.95
42’ | 5=6”| 12" h12’-01 3.54 [15-01 4.58
ANNE ARUNDEL | APPROVED STANDARD DRAINAGE DETAILS REVISED
COUNTY CHIEF ENGINEER . 04/2024 |
DEPARTMENT OF TYPE "B” HEADWALL —
CIRCULAR PIPE 60
PUBLIC WORKS prg, DESION ENGINEER
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1-1/2L 1-1/2L

PLAN

4 — NO. 4 STRAIGHT BARS VERTICAL
IN FRONT FACE FOR 12" DIA. TO
21" DIA. PIPE ENDWALLS INCLUSIVE:

2 — NO. 4 STRAIGHT BARS HORIZONTAL
1 EACH FACE FOR 36" DIA. TO 72/ DIA.
PIPE ENDWALLS INCLUSIVE;

|
D]
\y & &
NO. 4 STRAIGHT BARS VERTICAL-

@ 1’—6" MIN. TO 2'-0" MAX.

Al

2 [r—3"
DISPOSITION OF BARS DETAIL

NO. 4 STRAIGHT BARS HORIZONTAL
© 1'—7" MAX. C/C BOTH FACES —
TOP_AND BOTTOM BARS TO BE FULL
LENGTH — ALL ENDWALLS:
NO. 4 BENT BARS
@ '—0° C/c ALL
ENDWALLS.
41 SOPE

NO. 4 STRAIGHT BARS
HORIZONTAL @ 1'-0"

36" DIA. TO 72" DIA.
PIPE ENDWALLS:
INCLUSIVE

2 — NO. 4 STRAIGHT BARS
HORIZONTAL FOR 36" DIA.
TO 72" DIA. PIPE ENDWALLS.

1 — NO. 4 STRAIGHT
BAR HORIZONTAL —
ALL ENDWALLS.:

FRONT FACE FOR 24" DIA. TO INCLUSIVE
72" DIA. PIPE ENDWALLS INCLUSIVE. SECTION A—A
ELEVATION
QUANTITES FOR ESTIMATING PURPOSES ONLY
OPENING DIMENSIONS QUANTITES 'S’ DISTANCES
D [AreA CONC] STEEL 4" FOR 12" DIA. TO 21" DIA. PIPES INCLUSIVE.
A B C E F H L |cv. |Les 6" FOR 24” DIA. TO 36" DIA. PIPES INCLUSIVE.
INCHES| SQ. F1 8" FOR 42" DIA. TO 72" DIA. PIPES INCLUSIVE.
12 079 | 9" | 6” | 6" |1'—=9" | 9" |1'—9" |6'-6"| 0.61| 41
15 [1.23 | 9" 6” 6" [1'-9" | 9" |2-0"|7-9"| 0.77| 47
18 [1.77 | 9 | 8" | 6 [1'-9"| 9" |1'-9"|9-0"]| 0.95| 54 | GENERAL NOTES:
21 |240 | 9" | 8" | & |1-9"| 9" |2-6"|10-3] 144 | 70
24 |314 | 0" | 14"| 6" |2-5") o" |2-0"|11'-67 1.56| 80 (R:gmlg%ERE;dG: gll-:xrohrl??/il-:g STEEL BARS — NO. 4
27 |3.98 | 9" 14" | 6" [2-5"| 9" [3'-0"[12'-107] 1.82| 88 CHAMFER: ALL EXPOSED EDGES 1” x 1" OR AS DIRECTED.
30 |49 | 9° | 14| 6" |2-5"| 127 | 3-6"[14-2] 2.22| 98
33 |594 | 9" 14| 6" |2-5"| 127 | 3-9"[15'-5"| 2.28] 105
36 [7.07 | 12" | 16" | 10" [3-2"]| 12 | 4-0"]6'-8"| 416 | 182
42 |9.62 | 12" | 16" | 10" | 3-2"| 12" | 4-6"|19'-2] 5.07| 206
48 |12.57] 12" | 16" | 10" |3-2"| 12" |5-0"|21"-8] 6.09| 244
54 |15.90| 12" | 20| 12" [3-8"| 12" | 5°—6”|24'-27 7.62| 275
60 |19.64| 12" | 20| 12" |3-8"| 12 | 6"-0"[26°-8"1 8.82] 304
72 |28.27| 12" | 20| 12* [3-8"| 12 | 7-0"|7-0" | 11.46| 377
ANNE ARUNDEL | APPROVED STANDARD DRAINAGE DETAILS | REVISED
04/2024

COUNTY
DEPARTMENT OF
PUBLIC WORKS

CHIEF ENGINEER

DESIGN ENGINEER
TE:
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T +ls
2 1

SPAN
1-1/2L 1-1/2L
L

PLAN DISPOSITION OF BARS DETAIL

4 — NO. 4 STRAIGHT BARS VEI
IN FRONT FACE FOR 17" x 13" TO
28" x 20" PIPE ENDWALLS INCLUSIVE,

NO. 4 STRAIGHT BARS HORIZONTAL
@ 1'-7" MAX. C/C BOTH FACES —
TOP AND BOTTOM BARS TO BE FULL

2 — NO. 4 STRAIGHT BARS HORIZOMTAL LENGTH — ALL ENDWALLS.

NO. 4 BENT BARS
@ 1'-0" C/C ALL
ENDWALLS.

2'—6"

NO. 4 STRAIGHT BARS
HORIZONTAL @ 1'-0"
C/C BOTH SIDES
OF OPENING FOR
49” x 33" 70 71"
PIPE ENDWALLS

INCLUSIVE:

RISE
SP{QN—/—

| &
i
IS.' S_'I 1 — NO. 4 STRAIGHT
BAR HORIZONTAL —
NO. 4 STRAIGHT BARS VERTICAL x ALL ENDWALLS:

@ 1'=6" MIN. TO 2'=0" MAX. INCLUSIVE
FRONT FACE FOR 35" x 24" TO
72" x 47" PIPE ENDWALLS INCLUSIVE. SECTION A—A
ELEVATION
'S’ DISTANCES

2 — NO. 4 STRAIGHT BARS
HORIZONTAL FOR 49" x 33"
TO 71" x 47" PIPE ENDWALLS.

QUANTITES FOR ESTIMATING PURPOSES ONLY 4" FOR 17" x 13" T0 24" x 18" INCLUSIVE.

OPENING DIMENSIONS QUANTITES 6" FOR 28" x 20" TO 42" x 29" INCLUSIVE.
D [ ARcA conG. | STEEL 8" FOR 49" x 33" TO 71" x 47" INCLUSIVE.
Nomeslsa i1 A | B | C|E|F |H |L [cv|ws
17 x13] 123 | 9" 6" 6" | 1-9°| 6" [1-77|6-3"| 054 38 GENERAL NOTES:
2 x15| 1.77 | 9" 6" 6" | 1'-9"| 1" |2-2"|9'-6"| 098 | 56
24181 240 | O | 6" | & | 19| & |27 9:_6: 06 | 55 | CONFORCING: DEFORMED STEEL BARS — NO. 4
28 x20 314 | 9" 6" 6" | 1-9"| 9" |2-3 |9-6"| q96| 55 CHAMFER: ALL EXPOSED EDGES 1" x 1" OR AS DIRECTED.
35x 24 491 [ 9" 14" 6" | 2-5"| 14~ | 3-2"[13'-8"| 100 | 96
42x2 707 | 9 14| 6 | 2-5" 9" [3-2"]|13-8"| 192 | 9
19 x 33| 962 | 127 | 16" | 10" | 3-2°| 14" | F-11"[17-11"| 434 | 186
57 x 38| 1257 12" | 16" | 10" | 3-2"| 10" | 4=0" [17-11"| 473 | 186
B4 x 43| 1590 12" | 20" | 12" | 3-8"| 13" | 4-8"| 21'-9"| .27 | 243
71 x 47| 1964 127 | 20" | 12" | 3-8"| 10" | 4-9" | 21"-9"| 6.05 | 243

ANNE ARUNDEL | APPROVED STANDARD DRAINAGE DETAILS RE>/ISED
04 /2024
COUNTY CHIEF ENGINEER
DEPARTMENT OF STANDARD TYPE C —D
ENDWALL ARCH PIPE 62
PUBLIC WORKS |~ DESIGN ENGINEER

4/2018
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D
QUANTITES FOR ESTIMATING PURPOSES ONLY
<Q/—" OPElNING DIMENSIONS QUANTITES
AREA CONC.| sTEEL
o INCHES|SQ. F1 A B c E H L | cx. | iss.
4 12 | 0.79| 9" 6" 6" |1'-9"|1'-9" | 3-6"| 0.76 | 55
<<
wl v 15 | 1.23| 9" 6" 6" |1'-9"| 2'-0"|4'-3"| 0.99| 61
@ 18 [ 1.77] 9" 6” 6" [1-97| 2'-3"|5-0"| 017 | 68
21 | 2.40| 9" 6" 6" [1-9”| 2'-6"|5-9"| 0.38| 77
| L 24 | 314| 9" | 14" | 8" |2-5"| 2'-9"|6'—6"| 1.84 | 106
! 27 | 3.98| 9" | 14" | 6" |2-5"|3-0"|7=-3"| 2111 | 115
)
30 | 491 9" 14" 6” |2-5"|3'-6"|8-0"| 2.57 | 140
A A 33 [ 5.94| 9" | 14" | 6" [2-5"|3-9"|8'-9"| 2.92 148
1 ' 36 | 7.07]| 12" | 16" | 10" | 3-2"| 4—0"| 9'-6"| 4.99 | 235
42 | 9.62| 12" | 16" | 10" |3-2"| 4—6"|11"-0"| 6.12 | 303
48 | 12.57 12" | 16" 10" | 3-2"| 5'-0"[12"-67 7.34 | 341
B !A ! C 54 | 1599 12" | 20" | 12" | 3-8"|5'—6"[14—0"| 9.17 | 438
£ 60 [ 19.64 12" [ 20" [ 12" [ 3’-8"| 6'-0"[15'-6"[ 10.86 | 496
PLAN 72 | 28.27) 12" | 20" | 12" | 3-8"| 7-0"[17'-0"|12.69 | 597
2 — NO. 4 STRAIGHT BARS VERTICAL IN
2 — NO. 4 STRAIGHT BARS VERTICAL FRONT FACE FOR 12" DIA. TO 21" DIA.
IN FRONT FACE FOR 12" DIA. TO 21" DIA. PIPE ENDWALLS INCLUSIVE:
PIPE ENDWALLS INCLUSIVE.
2 — NO. 4 BENT BARS HORIZONTAL
1 EACH FACE FOR 36" DIA. TO 72" DIA. g°a fSSThRAmGHTB BZARS VST\QCAL
PIPE ENDWALLS INCLUSIVE: /A FRONT FACE FOR 24" DIA. To
" 72" DIA. PIPE ENDWALLS INCLUSIVE:
& : %
,Sr . ' »
N 4
| | N ZE
N7 .
T ~ \ NO. 4 BENT BARS @ 1'-0" C/C
» S He BOTH WINGWALLS ALL ENDWALLS.
2 Lop B
N o1
< r—-—-— e
5-- NZ4 - No. 4 STRAIGHT BARS HORIZONTAL 2 EACH
— WINGWALL FOR 36" DIA. TO 72" DIA. PIPE ENDWALL.
NO. 4 STRAIGHT BARS VERTICAL @ 1'—6" MIN. END VIEW
TO 2'—0" MAX. FRONT FACE FOR 24" DIA. TO 72"
DIA. PIPE ENDWALLS INCLUSIVE.
_ NO. 4 STRAIGHT BARS HORIZONTAL @ 1°—7" MAX. C/C
SECTION A—A BOTH FACES — LAP 1'-3" TOP & BOTTOM BARS @
CORNER — BOTH WINGWALLS — ALL ENDWALLS:
'S’ DISTANCES ()
4" FOR 12" DIA. TO 21” DIA. PIPES INCLUSIVE. NO. 4 STRAIGHT BARS HORIZONTAL @ 1'—0" C/C
6" FOR 24" DIA. TO 36" DIA. PIPES INCLUSIVE. BOTH SIDES OF OPENING BOTH WINGWALLS 2"
8" FOR 42" DIA. TO 72" DIA. PIPES INCLUSIVE. FOR 36" DIA. TO 72" DIA. PIPE ENDWALLS INCL: I~
GENERAL NOTES: 2 — NO. 4 STRAIGHT BARS HORIZONTAL, | | ”
1 EACH WINGWALL — ALL ENDWALLS.
CONCRETE: MIX NO. 3 L l~— "
REINFORCING: ~ DEFORMED STEEL BARS — NO. 4 = ~
CHAMFER: ALL EXPOSED EDGES 1” x 1" OR AS DIRECTED. f 2.._”21 ozt

DISPOSITION OF BARS DETAIL

ANNE ARUNDEL | APPROVED

COUNTY
DEPARTMENT OF

CHIEF ENGINEER

PUBLIC WORKS DESIGN ENGINEER

DATE

STANDARD DRAINAGE DETAILS REVISED
04/2024 D
STANDARD TYPE E ﬁ
HEADWALL CIRCULAR PIPE

4/2018
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© il

CASE 1

CASE 2

WHEN A WATER COURSE IS PERPENDICULAR

OR ASKEW TO THE L, AND THE SIDEDITCH DRAINAGE

IS IN BOTH DIRECTIONS AND IT IS MORE ECONOMICAL

OR BETTER PRACTICE TO PLACE THE PIPE AT RIGHT ANGLES
TO THECL, THE "F” HEADWALL CAN BE USED BY MAKING
THE SHORTER WING EQUAL IN LENGTH AND ANGLE TO

THE LONGER WING.

CASE 3 WHEN THE DRAINAGE CONDITIONS ARE
SIMILAR TO CASE 2 BUT IT IS DESIRED TO PLACE
THE PIPE ASKEW, THE "F” HEADWALL CAN BE USED.
THE WINGS WILL BE PLACED THE SAME AS IN CASE
2, BUT THE LENGTH OF THE HEADWALL WILL BE IN—
CREASED DUE TO THE INCREASED AREA OF THE PIPE.

STANDARD TYPE "F” HEADWALL

TOP OF SLOPE

7
/ /

@

TOE OF SLOPE

BOTTOM OF SLOPE

TOP OF SLOPE

@ L, T

CASE 4 WHEN A PIPE IS PLACED ASKEW TO FOLLOW
THE NATURAL WATER COURSE AND THE SIDE DITCH
DAINAGE IS IN ONE DIRECTION, THE "F” HEADWALL
WILL BE USED WITH THE EXCEPTION THAT THE HEAD—
WALL WILL BE LENGTHENED DUE TO THE INCREASED
ARE OF THE PIPE.

CASE 5 WHEN AN ASKEW ROAD OR ENTRANCE
INTERSECTS THE MAIN LINE AND THE DRAINAGE

IS PARALLEL TO THE MAIN LINE AND INTERSECTING
ROAD OR ENTRANCE, THE "F” HEADWALL CAN BE USED
AS FOLLOWS

A DETERMINE DIRECTION OF PIPE B COMPUTE

"S", THEN A LINE WHICH IS PERPENDICULAR TO THE

€ OF THE PIPE AND TANGENT TO THE ARC WHOSE
RADIUS IS R+S DETERMINES THE LOCATIONS OF

BOTTOM OF SLOPE

TOP /OF /SLOPE
/ /

_D
L 5N

THE HEADWALL. THE LENGTH OF THE WINGWALLS IS
STANDARD BUT THE ANGLE IS SUCH, THAT THE END OF
THE WINGWALL IS 6” FROM THE TOE OF THE SLOPE, AS
SHOWN: S, IS COMPUTED IN LIKE MANNER AND THE
LOCATION OF THE HEADWALL IS THE INTERSECTION OF
THE ARC R+S, AND THE € OF THE PIPE. THE WINGS
ARE LOCATED AS DESCRIBED ABOVE, OR AS SHOWN.

TOP OF SLOPE
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QUANTITIES FOR ESTIMATING PURPOSES ONLY = 11 I
SLOPE 1-1/2 : 1 o =
OPENING DIMENSIONS QUANTITIES |9_"|
el & | ENDWALL WINGS [ ENDWALL ELEVATION
as|
p sarmt |8 |H|w x|z [ki|k |P |[fWETE|  motes
12" Jo7s lr-g'] o” [r-g'ly-olr—sfr-o'l¢" | 7 |7-#] 051 | 38 CONCRETE: VX NO. 3
157 1.23 |2-0"] 9" |2-012-4'[1'-972-0" 9" | 7" [t-57] 0.63 | 42 REINFORCING: ~ DEFORMED STEEL BARS
18" [1.77 [2-37 9 [2-3f2-g[2-1{2-4 9" [ & [r-67 077 [ 48 VERTICAL NO. 6 BARS 12° C/C
21”240 [2-67 9" [2-7{3-1"]7-672-8T 9" [ & [r-9"[ 1.10 | &1 o
24" [314 [7-nf 12 Ponp—enfE—o’ 12" [ 11" [o-1"| 143 | 73 HORIZONTAL NO. 4 BARS 12" C/C HOOKED
27°|3.98 |3-3'] 12" |3-3"|3"-1115'~4"5'~4"| 12" | 11" |2'-3" 1.66 | 85 CHAMFER: ALL EXPOSED EDGES 1” x 1" OR AS DIRECTED.
30 40561 125614409159 127 117 )24 1.86 | 96 NOTE: WHENEVER THIS HEADWALL IS USED IN CONJUNCTION WITH
33"15.04 [3-07) 12" 308" -1"14-07) 12" | 11" |26 2.10 | 107 A PAVED CHANNEL THE FOOTING OF THE HEADWALL SHALL BE
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SECTION A—A

1.

NOTE:

1"-0"

#4 ® 12” @ EA. FACE

KEY, 2" x 4"

# 4 @ eq. spa.

(Max. spa. 127)

SECTION B—-B

2. PROVIDE ONE 3” CAST IRON WEEP HOLE IN EACH

WINGWALL, AT CENTER, FOR PIPES OVER 36" DIA.
PLACE WEEP HOLE AT TOP OF CLAY SUBBASE.

3. USE ONLY WHERE OTHER HEADWALLS CAN NOT BE
USED

4. HEADWALL TO BE PARALLEL TO @ OF ROADWAY.

FOR PLAN VIEW, STEEL DETAIL AND SECTION C-C,

SEE DETAIL D-69

STEEL TO BE 2" CLEAR UNLESS OTHERWISE SHOWN.

HEADWALLS FOR CIRCULAR PIPE (R.C.C.P.)

POROUS BACKFILL, TYPICAL ALL WALLS

@ 127
m © 6” WITHIN "K” DIMENSION)
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DIAMETER

TONGUE E
GROOVE E|

ND ON INLET SECTI
ND ON OUTLET SECTION

PLAN

NOTES:

1.

CONTRACTOR HAS OPTION OF FINISHING END SECTIONS
CONFORMING TO DETAILS ON THIS SHEET OR END SECTIONS
CONFORMING TO DETAILSON D{75.

END SECTIONS MUST BE REINFORCED TO CONFORM WITH
CLASS IV PIPE.

CONCRETE FOOTER SHALL BE USED WHEN SPECIFIED ON THE
PLANS. COST OF CONCRETE FOOTER TO BE INCLUDED IN PRICE

OF END SECTION. CONCRETE TO BE MIX NO.2. REINFORCEMENT
TO BE NO. 3 BARS.

¥ INVERT ELEVATION TO BE AT THE PIPE END
OF THE STANDARD END SECTION. ELEVATIONS

D TO BE NOTES ON THE CONSTRUCTION PLANS.
B
] I L
g * sLop p
8 —SAME GRADE AS PIPE INVERT <[ e
OPTIONAL CONCRETE FOOTER——} \ <
SECTION A—A PR\ o
2— NO. 3 2"
M DEFORMED STEEL BARS—" END VIEW_ —=
quantities for estimating purposes only
dimensions quantities
concrete end section concrete footer SEE NOTE 3 ABOVE FOR CONCRETE FOOTER
dia. | slope| a b c d e w X y %°§,‘° SiE,esel
127 31| 4 2-0" |4 0-7/8% 0-7/8] 2'-0" | 3-0"| 12" | 9” 0.08| 24.00
15" 3:1|6-1/2"| 2-4" | 3-10°| 6'-2"| 2-6"| 3'-6"| 12" | 9 0.10 | 28.50
18" 31 [10-1/4] 2-2" | 4-0" | 62| 30" 4-0"| 12" 9" | o0.11 | 33.00
21" 31| 9" 3-0" |3 1-1/2F 1-1/2] 3-6"| 4-6"| 12" | 9” 0.13| 37.50 (
24" 31| 11" | 3-7"|2-8" | 6'-3"| 4-0"| 5-0"| 15" | 9" 0.17 | 42.00
27" 31 10-1/2% 1-1/2f 2-0" 6 1-1/f 4-6"| 5'-6"| 15" | 9 0.19 | 46.50 >
30" 3:1|1-1" | 4-5"[1-10°| 6'-3"| 5-0"| 6’-0"| 15" | 9" 0.21 | 51.00
33" 31 |1-2" | 4-7"|2-2" | 6'-9"| 5-6"| 6'-6"| 15" | 9" 0.23| 55.50
36" 31 (v 31/45-3 | 31" & 1-/4 60" 7-3"| 15" | 9" | 0.25| 62.25 ‘
42" 3:1 |1 9-1/45-5"| 2-10" 8-3"| 6'=6"| 79" | 15" | 9” 0.27| 66.75
48" 31| 2-1"|e-0"| 2-2°| 8-2"| 7-0"| &=6"| 18" | 12" | 0.47] 73.50
54" 2:4:12-5" | 5-2"| 2-10" 8'-0"| 7-6"| 9'-0"| 18" | 12" 0.50| 78.00
60”| 2:1|2-7"| 4-11"|3 8-1/98 7-1/1"8'-0" | 9'-6" | 18" 12” 0.53| 82.50
66" 2211 2-4 |6-6"| 19" | 8-3"| 8=6"| 10-0] 18" | 12" | 0.56] 87.00 ISOMETRIC VIEW
72" 2:1|2-10" 6'-6" [ 1'-9" | 8'-3"| 9'=0"[ 10"-97 18" | 12" 0.60| 93.75
APPROVED STANDARD DRAINAGE DETAILS | REVISED
ANNE ARUNDEL 04,2024
COUNTY CHIEF ENGINEER STANDARD CONCRETE D
DEPARTMENT OF END SECTION 74
PUBLIC WORKS DATE: DESIGN ENGINEER ROUND CONCRETE PIPE

6,/2015
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NOTES:

1. CONTRACTOR HAS OPTION OF FURNISHING END SECTIONS
CONFORMING TO DETAILS ON THIS SHEET OR END SECTIONS
CONFORMING TO DETAILSON D/74.

END SECTIONS MUST BE REINFORCED TO CONFORM WITH
CLASS IV PIPE.

CONCRETE FOOTER SHALL BE USED WHEN SPECIFIED ON THE
PLANS. COST OF CONCRETE FOOTER TO BE INCLUDED IN PRICE
OF END SECTION. CONCRETE TO BE MIX NO.2. REINFORCEMENT
w| = TO BE NO. 3 BARS.

L—»
N

|—')>
DIAMETER

TONGUE END ON INLET SECTION —t #INVERT ELEVATION TO BE AT THE PIPE END
OF THE STANDARD END SECTION. ELEVATIONS
CROOVE END ON OUTLET SECTION TO BE NOTED ON THE CONSTRUCTION PLANS.

7\
s R L D)

OPTIONAL CONCRETE FOOTER—=:
SECTION A—A '

)

DIAMETER

N
2

X
__| |._u|><

\2
DEFORMED STEEL BARS END VIEW

quantities for estimating purposes only

dimensions | quantities
concrete end section concrete footer SEE NOTE 3 ABOVE FOR CONCRETE FOOTER

dia. | slope| a b c d e w X y %oyc S|E,esé'_

127 31| 4" | 2-0"|4 o-7/8% 0-7/9" 2-0"| 3-0"| 12" | 9” 0.08 | 24.00

15" 31| 6" | 2-3"| 3101 6-1"| 2-6"| 3-6"| 12" | 9" 0.10 | 28.50

18" 31| 9” | 2-3"| 3107 6-1"| 3-0"| 4-0"| 12" | 9" 0.11 | 33.00

21" 31| 9" | 3-0"31-1/76 1-1/2" 3-6"| 4-6"| 12" | 9” 0.13| 37.50

24" 31| 9-1/2[3 1~/ 2-6" |6 1-1/2" 4-0"| 50" 15" | 9" 0.17 | 42.00

27" 3:1|10-1/3% 1-1/2"2-0" |6 1-1/2" 4-6"| 56" [ 15" | 9" 0.19 | 46.50

30" 3:1] 1'-0" | 4-6"[1 7-3/48" 1-3/§"' 5'-0"| 6-0" | 15" | 9” 0.21 | 51.00

33" 31| 1-2"| 4-7"| 2-2°| 6-9"| 5-6"| 6-6" | 15" | 9” 0.23| 55.50

36" 3:1| r-3" | 5-3"[2 10-3/48 1-3/§" 6'-0"| 7-3"| 15" | 9” 0.25| 62.25

427 3:1 1‘-59-‘" 5-3"| 2-111 8-2"| 6-6"| 7-9"| 15" | 9" 0.27| 66.75 ISOMETRIC VIEW

48" 31| 2-0"| 6'-0"| 2-2"| 8'-2"| 7-0"| &-6"| 18" | 12" | 0.47| 73.50

54"| 2:4:1 2-3"| 5-5"p 9-1/48 2-1/4 7-6"| 9-0"[ 18" | 12" | 0.50| 78.00
ANNE ARUNDEL | APPROVED STANDARD DRAINAGE DETAILS | REVISED

COUNTY CHIEF ENGINEER STANDARD CONCRETE 04/2024 D
DEPARTMENT OF END SECTION 75
PUBLIC WORKS | . DESIGN ENGINEER ROUND CONCRETE PIPE

6,/2015
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DIMENSIONS
PE A | B | H | LW hpPROX.
BIRE A, |17t |max. |17t 11/2"4 2"+ |SLOPE [UNIT
. 12|16 | 6" | 6" | 6" | 21" | 24" | 2-1/2|1 pC.
S| E 1516 | 77 |8 | 6 [ 26”| 30" | 2-1/2|1 pc.
g5 18" 16 [ 8 [10" [ 6" | 31" 36" | 2-1/2]1 pe.
2”16 [ 9 122 [ 6" | 36"| 42" | 2-1/2]1 p.
24”16 [ 10" [ 13" [ 6" | 417 | 48" | 2-1/2[1 pc.
30"| 14 [ 127|16" | 8" | 51" | 60" | 2-1/2|1 pC.
36" 14 [ 147177 ] 9" [60"] 72" | 2-1/2] 2 PC
GALSVT’E'E'LZED . 42" 12 | 16" | 227 | 11" | 69”| 84" | 2-1/2| 2 PC
48"| 12 | 18" | 277 | 127 | 78| 90" | 2-1/4|§ BR
54" 12 [ 18730 | 127 84"[ 1027 2 [ BB
60" 2&10] 187 [ 33" | 12" | 87| 114"| 1-3/4| 3 PC.
66" 12&10] 18" | 36" | 12" | 87" [ 120"] 1-1/2] 3 PC.
72" ho&to| 187 | 39° | 127 | 87| 126°| 1—1/3|3 PC.
L 78" hoato| 187 | 42 | 127 | 87" | 132"| 1-1/4]3 PC.
PLAN 847M2&10| 18" | 45" | 127 | 87" 138" 1-1/6 3 PC.
Ly 5
reinforced ed LOPE L
SLOPE
/ 1
\__/ )
SAME GRADE AS PIPE INVERT
I:l: o2 el L Io NN
v —tet—— o T T T e T T T T T Tl '___l'o'_|\‘/
= 1 SIDE_VIEW
! N R 1 M INVERT ELEVATION TO BE AT THE PIPE END OF
o e e T A TR s

OPTIONAL GALVANIZED TOE PLATE (SEE NOTE NO. 3)

NOTES: END VIEW

1. ALL 3 PIECE UNITS TO HAVE 12 GA. SIDES AND 10 GA. CENTER PANELS (EXCEPT 48" AND 54" PIPES, ALL PANELS SHALL BE 12 GA.). WIDTH OF
CENTER PANELS TO BE GREATER THAN 20% OF THE PIPE PERIPHERY. MULTIPLE PANEL UNITS TO HAVE LAP SEAMS WHICH ARE TO BE
TIGHTLY JOINED BY 3/8" GALVANIZED RIVETS OR BOLTS.

2. FOR 60" THRU 84" SIZES, REINFORCED EDGES TO BE SUPPLEMENTED WITH GALVANIZED STIFFENER ANGLES. THE ANGLES WILL BE

2" x 2" x 1/4" FOR 60" THRU 72" DIAMETER AND 2 1/2° x 2 1/2" x 1/4” FOR 78" AND 84" DIAMETER. THE ANGLES TO BE ATTACHED BY 3/8" GALVANIZED

NUTS AND BOLTS.
3. TOE PLATE SHALL BE USED WHEN SPECIFIED ON THE PLANS. COST OF TOE PLATE TO BE INCLUDED IN BID PRICE PER EACH OF METAL END SECTION.
4. TYPE 3 CONNECTION INCLUDES ONE FOOT OF PIPE LENGTH FOR 42" THRU 84" DIAMETER AS A CONNECTION SECTION. THE CONNECTOR

SECTION WILL BE ATTACHED TO THE END SECTION BY GALVANIZED RIVETS OR BOLTS. SEE DETAIL D/78.
5. WHERE END SECTION IS TO BE APPLIED TO A STRUCTURAL PLATE PIPE, THE END SECTION SHALL BE ORDERED WITHOUT THE ONE FOOT

OF PIPE LENGTH AS STIPULATED IN NOTE 4; INSTEAD, DRILL HOLES AND FIELD BOLT THE END SECTION DIRECTLY TO THE STRUCTURAL PLATE PIPE.
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CONNECTOR SECTION

PIPE_PAY
LENGTH

TIYPE 3
(FOR 42" THRU 84" ONLY)

CONNECTIONS FOR ROUND PIPE

NOTES:

1. TYPE 3 CONNECTION INCLUDES ONE FOOT OF THE PIPE LENGTH FOR 42" THRU
84" ROUND SIZES OR FOR 64" x 43" THRU 83" x 57" ARCH SIZES AS A CONNECTOR SECTION.
THE CONNECTOR SECTION WILL BE ATTACHED TO THE END SECTION BY GALVANIZED
RIVETS OR BOLTS.

2. WHERE END SECTION IS TO BE APPLIED TO A STRUCTURAL PLATE PIPE OR STRUCTURAL
PLATE PIPE ARCH THE END SECTION SHALL BE ORDERED WITHOUT THE ONE FOOT OF
PIPE LENGTH. INSTEAD, DRILL HOLES AND FIELD BOLT THE END SECTION DIRECTLY.

TO THE STRUCTURAL PLATE PIPE OR STRUCTURAL PLATE PIPE ARCH.

— :{1—— CONNECTOR SECTION

(SEE NOTE 1)

PIPE_PAY
LENGTH

PIPE_PAY
LENGTH

(FOR 177

x 13° THRU 57" x 38" ONLY) (FOR 64" x 43" THRU 83" x 57" ONLY)

CONNECTIONS FOR PIPE ARCH
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DIMENSIONS
A > PIPE ARCH
S — <z  |DIMENSIGNS A | B |H | L |W |apPROX
€ AN Q= GA. » » b SLOPE UNIT
) % w|Q  |SPAN| RISE 17 £ MAX.| 1" H-1/2] & 4
) ! ol 17" [ 13| 16 [ 77 | 9" | 6" | 19" | 30" [ 2-1/2|1 PC.
21" | 15" | 16 | 77 | 10" | 6" | 23"| 36" [ 2-1/2(1 pC.
24| 18" | 16 | 8 [ 12" | 6" | 28"| 42" | 2-1/2|1 PC.
28" 20"| 16 | 9" | 14" | 6" | 32"| 48" | 2-1/2 |1 PC.
35" 24" 14 | 10" | 16" | 6" | 39"| 60" | 2-1/2 |1 PC.
GALVANIZED ——— ——1— ——
STEEL o 42" | 29"| 14 | 12| 18" | 8" | 46"| 75" | 2-1/2 |1 PC.
49" | 33| 12 | 137| 217 | 9" | 53"| 85" | 2-1/2 |2 PC.
57"| 38"| 12 | 18" | 26" | 12" | 63" 90" [ 2-1/2 % SR
64| 43" 12 | 18" | 30" | 12" | 70| 102" 2-1/4|% SR
_t 717 | 47| 12 | 187 | 33" | 127 | 777| 1147 2-1/4]3 Pe.
W N 777 | 52" | 12 | 18" | 36" | 12| 777| 126" 2 |3 pc.
83"| 57"| 12 | 18" | 39" | 12| 777| 138" 2 |3 Pc.
PLAN
L
reinforced edge
ﬁ :
SPAN *
\J AAE GRADE AS PIPE INVERT
o1 T B
\‘\'5}/ ol _; _ _ I \\\;/ I |
1 ° o I SIDE VIEW
N @ _ % INVERT ELEVATION TO BE AT THE PIPE END OF
; THE STANDARD END SECTION. ELEVATIONS TO BE
/ 12° C/C (MAX. SPACING) NOTED ON THE CONSTRUCTION PLANS.
OPTIONAL GALVANIZED TOE PLATE (SEE NOTE NO. 4)
END VIEW
NOTES:
1. ALL 3 PIECE UNITS TO HAVE 12 GA. SIDES AND 10 GA. CENTER PANELS (EXCEPT 57" x 38" AND 64" x 43"
PIPES, ALL PANELS SHALL BE 12 GA.). WIDTH OF CENTER PANELS TO BE GREATER THAN 20% OF THE
PIPE PERIPHERY. MULTIPLE PANEL UNITS TO HAVE LAP SEAMS WHICH ARE TO BE  TIGHTLY JOINED BY
3/8" ¢ GALVANIZED RIVETS OR BOLTS.
2. FOR THE 77" x 52" AND B3" x 57" SIZES, REINFORCED EDGE TO BE SUPPLEMENTED BY 2" x 2" x 1/4”
GALVANIZED ANGLES. THE ANGLES ARE TO BE  ATTACHED BY 3/8” @ GALVANIZED NUTS AND BOLTS.
3. ANGLE REINFORCEMENT WILL BE PLACED UNDER THE CENTER PANEL SEAMS ON THE 77" x 52" AND 83" x
57" SIZES.
4. TOE PLATE SHALL BE USED WHEN SPECIFIED ON THE PLANS. COST OF TOE PLATE TO BE INCLUDED IN BID
PRICE PER EACH OF METAL END SECTION.
5. TYPE 3 CONNECTION INCLUDES ONE FOOT OF PIPE LENGTH FOR 64" x 43" THRU 83" x 57" DIAMETER AS A
CONNECTOR SECTION. THE CONNECTOR SECTION WILL BE ATTACHED TO THE END SECTION BY
GALVANIZED RIVETS OR BOLTS. SEE DETAIL D/78.
6. WHERE END SECTION IS TO BE APPLIED TO A STRUCTURAL PLATE PIPE ARCH, THE END SECTION SHALL BE
ORDERED WITHOUT THE ONE FOOT OF PIPE LENGTH AS STIPULATED IN NOTE 5; INSTEAD, DRILL HOLES AND
FIELD BOLT THE END SECTION DIRECTLY TO THE STRUCTURAL PLATE PIPE ARCH.
ANNE ARUNDEL | APPROVED STANDARD DRAINAGE DETAILS | REVISED
04 /2024
COUNTY CHIEF ENGINEER STANDARD METAL D
DEPARTMENT OF END SECTION 79
PUBLIC WORKS DATE: DESIGN ENGINEER ARCH METAL PIPE
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SN

AS SPECIFIED
BY CUSTOMER

o ° o o ° }
< ° o ™~ ° ° >
v [ o )
© TYPICAL CROSS SECTIOIN
N 2" C T0 C (SPCG) * NOTE:
INVERT ELEVATION TO BE AT THE PIPE END OF THE STANDARD
ELEVATION END SECTION. ELEVATIONS TO BE NOTED ON PLANS.
A W A PIPE DIMENSIONS
ARCH
GAGE
A B H L w
SPANRISE = 1" INcHl MAX =1+ =t /2 | =2% BASE
17 (13 16 7 9 6 19 30 1 PC
21 [ 15 16 7 10 6 23 36 1 PC
24 (18 16 8 12 6 28 42 1 PC
28 20| 16 9 14 6 32 48 1 PC
35|24 14 10 18 6 39 60 1 PC
42 | 29 14 12 21 8 46 75 1 PC
49 [ 33| 12 13 26 <] 53 85 2 PC
571 38| 12 18 30 12 63 90 2 PC
ey 64|43 | 12 10 33 12 70 102 2 PC
e ———— 71|47 | 12 18 36 12 77 114 | 3PC
77152 | 12 18 39 12 77 126 3 PC
83 (57| 12 18 10 12 77 138 3 PC
PLAN
NOTES:

1.

ALL 3 PIECE UNITS 12 GA. SIDES AND 10 GA. CENTER PANELS (EXCEPT 57"x36” AND 64" x 43" PIPES, ALL
PANELS SHALL BE 12 GA.). WIDTH OF CENTER PANELS TO BE GREATER THAN 20% OF o | THE PIPE
PERIPHERY. MULTIPE PANEL UNITS TO HAVE LAP SEAMS WHICH ARE TO BE TIGHTY JOINED BY 3/8
GALVANIZED RIVETS OR BOLTS. THE PIPE PERIPHERY. MULTIPE PANEL UNITS TO HAVE LAP SEAMS WHICH
ARE TO BE TIGHTY JOINED BY 3/8 0  GALVANIZED NUTS AND

2. FOR THE 77" x 52" and 83"x 57" SIZES, REINFORCED EDGE TO BE SUPPLEMENTED BY 2” x 2 ” x 1/4"
GALVANIZED ANGLES. THE ANGLES ARE TO BE ATTACHED BY 3/8 | BOLTS. ANGLES REINFORCEMENT WILL
BE PLACED UNDER THE CENTER PANEL SEAMS ON THE 7.7” x 52” AND 83" x 57" SIZES. 3.

4, TOE PLATE SHALL BE USED WHEN SPECIFIED ON THE PLANS. COST OF TOE PLATE TO BE INCLUDED IN BID
PRICE PER EACH OF META L END SECTION. 5. TYPE 3 CONNECTION INCLUDES ONE FOOT OF PIPE LENGTH
FOR 64" x 43" THRU 83" x 57" DIAMETER AS A CONNECTOR SECTION. THE CONNECTOR SECTION WILL BE
ATTACHED TO THE END SECTION BY GALVANIZED RIVETS OR BOLTS. SEE D / 78. 6. WHERE END
SECTION IS TO BE APPLIED TO A STRUCTURAL PLATE PIPE ARCH, THE END SECTION SHALL BE ORDERED
WITHOUT THE ONE FOOT OF PIPE LENGTH AS STIPULATED IN NOTE 5; INSTEAD,DRILL HOLES AND FIELD BOLT
THE END SECTION DIRECTLY TO THE STRUCTURAL PLATE.

APPROVED STANDARD DRAINAGE DETAILS | REVISED
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NOTE:

TYPE "B” HEADWALL D/60 CAN BE USED IN
PLACE OF CUTOFF WALL IF DESIRED

VARIES
B ——
~
<< 10’'=0" MIN
~
~
~
~
- _ \\
T—= *ROUGH RIP—RAP
I CLASS AND THICK—NESS
9 AS SPECIFIED
ONE LAYER OF ROOFING FELT z
BETWEEN CUTOFF WALL & PIPE s

= TT—

7 Z| B

o FILTER FABRI 1=0" 5

i
CUTOFF WALLY B |, N
_| 10" MIN

B

WARP CHANNEL SECTION INTO
HEADWALL IF NECESSARY

SECTION A—A

CUTOFF WALL TO BE PARALLEL TO ¢ UNLESS
OTHERWISE NOTED ON CONTRACT DRAWINGS.

*
ROUGH RIP—RAP APRON

9 .=.0=.0=9.=.0.=

MIX NO 3 CONCRETE
CUTOFF WALL

I—» A
OUTSIDE DIA.
OF PIPE *RIP-RAP SHALL BE LAID IN A
SECTION B—B FASHION THAT WILL GIVE MAXIMUM

ROUGHNESS TO THE SURFACE BY
DISPLACEMENT OF THE INDIVIDUAL
STONES. ALTERNATELY UP OR DOWN

ABOUT ONE INCH AND AS OTHERWISE
DIRECTED BY THE ENGINEER.

APPROVED
ANNE ARUNDEL

COUNTY
DEPARTMENT OF

CHIEF ENGINEER

PUBLIC WORKS _ DESIGN ENGINEER

DATE

STANDARD DRAINAGE DETAILS REVISED
04/2024 D
CUTOFF WALL AND ﬁ
OUTLET PAVING

4/2015
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USE EMBANKMENT SLOPE

WEEP HOLES - L >}Q_G CONFORMING TO PLACEMENT OF
3-2"9 4 BASIN (SEE NOTE)
PIPE — W/4 |
c.T0C . 4" DIA (MIN)
L \'i\r J
I~ T F—==%}=
A 4 I A
| DOWNSTREAM
4_-_) [ \ e FLOW LINE
=3 = 10 w
, u T 0005000 0
L % I—(;RAVEL
l 45 SUB-BASE
SLOPE DETAIL
oLl
2
====/f=:= ===:L%D
45" /\/\ RC 1
¥ c 1 \\ _ |
-, 1 | |
¢ b 7740 ERN A\
b_ o N -
1/8" PER FT. SL : L‘ T
USE_ELBOW FROM PIPE
SLOPE TO LEVEL
SECTION A=A
ELEVATION
NOTES :
1. Depth of sub—base against end sill shall be increased for "D"18" to
positive drainage of weepldaedition illustrated applies
only to medium range of "D”.
2. In deep gully or ditch outlet embankment slope should intersect top of
backwall.
3. In shallow ditch or gully outlet, toe of embankment should intersect
normal ground level at "E” minimum above outlet flow line.
4. For outlet at normal ground level, embankment slope intersect 2:1
side slopes of outlet channel at "E” above outlet floe line.
5. Basin dimensions are based on discharge and not pipe size.
Dimensions of basin apply only to outlet velocities from 20 to 30 F.P.S.
6. See D/83,84,85 & 86 for additional detail.
7. All concrete shall be Mix No. 3.
pipe  |Max dis— basin dimensions ST(I?ZECNTITI(I:-:SNC.
size charge
C.F.S. v h I a b c d e f g LBS. | Cu.YD.
12" 10 4-3"(3-2" | 5-8" | 2'-7"| 3-1" | 1"=10"| 0’8" |1"-8" | 0'—6" | 0'—6" | 264 2.72
18" 21 56| 4—3 |7-4" [3-3"| 417 | 2—4" [0"-11"2"-1" 06" | 0=6"| 378 | 3.90
24" 3 |879"[5-3" | 90" | 311" 5_g» |2-10"| -2 [2-6" | 0-6" | 0'—6"| 498 | 552
o o 8-0"|6—3" [10-8"|4—7 |6—1" |3—-4" |1"-4" [3—0" |o'—7" |o'—6"| 1023 | 853
36" 85 |9-3"|7-3" |12-4"|5_3" |71 |3-10"|1"-7" [3"-6" |0'—8" |0'=7"| 1592 | 12.08
42" 115 |10-6"|&—0" 140" |e'=0" [ 80 | 45" | ymg» ["-11" | 0’—9" | 0'-8"| 1926 | 18.15
48" 151 |11'—9”| 9'—0" [15'—g"| 6'=9"| &—1" [ 4'—11"| 2"-0"| 45" | O'~10" 0’-9"| 2365 | 24.84
ANNE ARUNDEL | APPROVED STANDARD DRAINAGE DETAILS | REVISED
04/2024
COUNTY CHIEF ENGINEER / D
DEPARTMENT OF ENERGY DISSIPATOR 82
DESIGN ENGINEER
PUBLIC WORKS DATE:

4/2015
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piE| V & VF| W1 V2 V3 V4 V5 V6 V7 v8 Vo V10 vt | w2 Vi3 | V14 vis | vie | viz | wis | lin. ft.
SIZELGTH|NO|LGTHINO[LGTH[NO[LGTH[NO[LG THINOL G TH|NOLG TH|NOL G TH[NOLGTH NOJLG TH NOLGTHNO L GTHINO|LGTHNOLGTH NO|LGTHNO L GTHNO | GTHINOLGTHNOLGTHNO[ NO 4NO 5
127[ 311|116 | 2-8" |2 [ 3-1"[ 2 [3-57| 2 81.0
18”|5-0" |16 | 3-3"[2 |3-8"| 2 [4-1"[2 |4#-5"|2 ['-10°| 2 1205
24"/6-0" |18 | 3-8"|2 [4-2"| 2 [4-7"]|2 |5=1"]2 |5-6"|2 154.0
30"|7-1" [ 22 [ 4-4"|2 | 4-8"| 2 |5-0°| 2 |5-4"[2 [5'-8"| 2 |6'-0"[2 [5"-4"| 2 |6'-8"[2 [7-0"|2 251.8
36"|8-3"| 32 | 5-0"|2 |5-2"| 2 | 5-67 2 |5-8"| 2 |5-10] 2 |61 |2 |6-3" |2 |6'-6"|2 |6=9" |2 [7-0"| 2 [7-2"|2 |[7-5" |2 | 7-7"| 2 [710| 2 |&@-1"| 2 450.5
42"[9 1" |36 | 5-8"|2 [5-10] 2 [6'-1"] 2 [6-3"[2 [6-6"| 2 [6-8°| 2 |6-11"|2 |7-1"[2 [7-3" |2 |7-6"| 2 |7-8"| 2 [7-11"|2 [8—1" |2 | &-4"| 2 |&-7"| 2 [6™-9"] 2 557.1
48"|10-1" 40 [6'-3" |2 |6™-6"| 2 |6-8"|2 |61 2 [7-1"] 2 |7-4"[2 [7-6"| 2 |7-9" |2 |7-1"| 2 |&-2"[ 2 |85 2 |g-7" |2 | 8-9"| 2| 9-3"| 2 |9-3"| 2 [9-5"] 2 [9-8"| 2 |9-107] 2 603.4
no 4
PIPE T D1 D2 D3 D4 D5 D6 D7 D8 D9 | lin. ft. —_9a
SIZEl a [ b | ¢ |no| @ |b|nd a | b |no] a | b |no| a | b [no] a | b [nd a| b |nd a | b [nd a | b hol| @ no 4no § BAR D — STR.
12" |3-0"|3-8"| 2-6"| 2 |5-10°[0 [ 2 | 6'-7"[0™-10] 2 3-0" |4 | 568 a
18" |3-7"|4-10] 3-2"| 2 |6'-5" |0 | 2 [g-3"[6-7"| 2 | g-3"|1—5"| 2 3-7"|4 [8638 e
24'ﬁ—{ 6'-0 {—{ 2 [6-10"]0 |2 gLr. 0 |2 |9-170-1012 |g-11"|r=11"[ 2 4-3" |4 1228 BAR D — BEN
30”|5'-0°[7-3"| 4-7"| 2 [7-8" |0 |2 |10-2] 0 |2 |1'-9]0-4"| 2 [11—9"[1-5" | 2 |19 2-6"|2 50" |6 178.3 |
36" [5-9"|8-0"[ 5-4"| 2 |&-1"[0 |2 [9-2"| 0 [2 [1-6] 0 |2 13-7"|01"[2 [13-7"| 1" ]2 [13-7] 21" |2 |13-7"| 3-2°[ 2 5-¢" |8 1260.8 ' =
42" |7-5"|9-2"| 6-2"[2 [9-2" |0 |2 |11"-9" O |2 |14-4| 0 |2 [15-5"|0'-7"| 2 [15-571'-8"| 2 |15-5] 2-8"| 2 |15-5"| 3-9°| 2 7-5" |8 316.0 BAR v 836 ;;'5 -
48"[7-6" [10-6] 6'=9"| 2 [g—11" [0 |2 [12-5] 0 |2 [15-01 0 |2 |i7-3"|o1"|2 |17-3| r—2*| 2 |17-3] 2-3"| 2 173 3-4| 2 [i7-3"| 45" [2 |7-6" |2 379.2 VAR
SIDEWALL WINGWALL & . .
( L+ G¥fG) \ I (L+G+G ) l
| ~VF (4 EQ SPCD.) WINGWALL
um@m : SEC. B-g
Dz = AR T
I
V—f+ ~—K1 (BAFFLE)
W iivicicoisuayeal AN -~ \\
i scetot s
" ﬁ u:m R 1N
[T T LT
i SSoEERENE0S oS N
glpiaa] napanynangangans 4._59 =
| D | B NOTE:
ELEVATION BTG 1.V BARS (CULV. SIZE 12” TO 24") SP.CD. 12" C - C
2.V BARS (CULV. SIZE 307 )r cD. 9" [o
3.V BARS (CULV. SIZE 36" O48)SPCD 6"Cc - C
4.D BARS S.P.C.D. 12" C —C ALL WALLS.
5.SEE D/82,83,,85 & 86 FOR ADDITIONAL DETAILS.
APPROVED REVISED
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SIZEf w lerlorl e | b [No] a | b [Nof @a | b [Nof]a [ b [Nola b [Nola [b [NO| @ a [No.| No.4 | NO.5
1" | 43| 2-2"| r-2"|1=10" 217 0-3 2 |r-8"|0-3"| 5 | 4-9"| 0-7 8 |1"—6"| 2 87.5
18" |5-6"| 2-7'| 1'=5 | 2-3" 7-7°\0-3| 7 | 6-0"| 0'-7"| 8 |1"-107 2 122.3
24" | g-9"| 3-0"| 1-8"| 2'-8" r>-7rlo-3|7 [ 7-3|0-77| 8 |2-2| 2 143.7
30" |8'-0"| 3-6"[1-10"| 3-2" 3-6"| 0'-47 2 -2"|0'-4"| 9 | 8-8"|0-7"| B |2-8"| 2 198.5
36" | 9-3" 4-1"| 2-2"| 3-9" £-4 0-5"| 4 -7°"10-5" 11 j0’-10"| =77 10 |3-0"| 2 298.5
42" -6 £-7"| 2-5"| -3 £-10[ 06" 4 | 4-1"|0-6"| 11 | 11-6] 0-7"| 10 | 3-6"| 2 330.0
48" [1-9"| 5-2°| 2-9"| =10 5-51 0-7| 4 | #-g"|0-7"| 13 |12_ | 0-7] 10 |3-10] 2 [5=47 2 118.8
ELEVATION SECTION B—B SECTION A—A
al
E g —
R —
a 0=q+ﬂzonJ4BARS a g
BAR J1,2,3,4,5 BAR K1 BAR K2,3

NOTE: SEE D/82,83,84 & 86 FOR ADDITIONAL DETAILS
ANNE ARUNDEL APPROVED STANDARD DRAINAGE DETAILS REVISED
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BACKWALL ELEVATION

IPE C c1 | c2 c3 c4 | o5 C6 | ©7 | ¢8 | ca | cio | o | H A1 H2 | H3 ON. FT.
SIZE[ W | H | ¢ |LeTH No|LGTH NALeTH NALGTHNO|LeTHNO| LeTHNO|LGTHNG|LGTH NG| LETHINO| LG THNO| LG THNO| LG THNO| LGTHNO|LGTHINO|LGTHNO|LGTHING] NO.4 | NO.5
12" | 4-3 | 3-2| 06| 4-2] 4 |15 1 =1 1 513 | 1-10] 2 381
18" | 5-6°| 437|067 5-3] 2 | 1-9"| 1 | 227 2 4] 1 [ 2 7-6"| 4 | 6-4] 3 |[1-11] 2 |[2—#"] 2 593
24" | 60| 5-3"| 06| 6-3] 4 | r—10f 1 | 2-2] 2 =71 [T 2 714 |7-7]3 |25 | 2 |2-97| + 8.9
307 | 8—0*|6—3"|0-6"| 741 6 |2-1 1 | 2-3] 2 | 7-1f 2 o0l 1| 2-07 2| 2-8 2 3004 |9-0]3|2-9| 2 |3-0| 4 1241
36" | o-3 | 7—5| o7 -5 12 | 2=2] 1 | 22 2 | 2=5 2 [2-11] 2 71| 2-3] 2| 2-6"[ 2 [ 211} 2 3514 o5 4 [3-7'| 2 [3-6"] + 2.4
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CURB ™ By aRies 2-0"

SIDEWALK

4

40"

3-0'
(TROUGH OPENING)

|—>>

I—»O

Lo >

4

ANGLE IRON 4"x3"x1/2" x CONC.
TROUGH SLAB DIMENSION L

2 NO. 7 BARS

ATS"CIC 4"x 1/2 "SHEAR STUD

CONNECTORS AT
3-6" C/C MAX
GALV. AFTER WELDING

PLAN
PRECAST CONCRETE TOP SLAB NOTE: FOR 6" CURB, SEE NOTE 4 BELOW.
SECTION C-C
DEPRESSED CONCRETE GUTTER Ltk 66 =
CONC. :
TO BE CAST IN THE FIELD GUTTER b BARS *}TO?, e,
SEE STD. MD-374.65 o
ot g : .
N\ N\JIF= T ® o
T < 0 " =
1/2" x 6" TIE DEVICES L 2% MIN. ol
20" C/C CAST IN FRONT j”;}_ . ¢ la
FACE OF TROUGH OR .
PLASTIC INSERT TO . oo 1 E .-‘ . EROSION PROTECTION:
RECEIVE NO.4 REBAR o gloplaﬂ,ggngéETE%lﬁF\lNE[gOR
6'- #57 STONE BEDDING  —-E- -6} SEE ROADWAY PLANS
NO. 4 BARS AT 10" C/C
NO. 6 BARS AT 6" C/C SECTION A-A
40"
- 30" &
3 (TROUGH OPENING) —NO.4 BAR SPACED
SHEAR KEY —NO. 4 BAR SPACED /—NO.6 BARS ~ NO.4 BARS AT AS SHOWN
(TYP.) AS SHOWN ATE'0.C.”7 10"C/C
NOTES:
* = L= = 2 /. < . o} o [ wl 1.CONCRETE SHALL BE MIX #6 (4500 PSI)
E ;\,Stﬁ; | 2. REINFORCEMENT STEEL SHALL MEET THE
< Ol ol ! . REQUIEMENTS OF ASTM A615, GRADE 60.
= » r'] l J “|Z 3.ANGLE IRON AND SHEAR STU
/ = R AR,
cir] L \_ / O ASTM A 123,
TYP. NO.4 BARS AT 4. FOR 6" CURB, HEFER TO MD 374.55-01,.
10" C/C SECTIONS C-C AND D-D.
N?sﬁcB/éRS SECTION B-B 5. ERQSION PROTECTION TOO BE PAID
CURB CUT SIDEWALK DETAIL
(NTS)
APPROVED REVISED
ANNE ARUNDEL STANDARD 01 /5054
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MINIMUM COVER REQUIREMENTS FOR POLYPROPYLENE
PIPE WITH AASHTO H-250, H-25, OR HL-93 LOAD, FT (m)

MAXIMUM COVER REQUIREMENTS
FOR POLYPROPYLENE PIPE
WITH UNIFORM BACKEFILL, FT(m)

PIPE DIAM. MIN. COVER
127 15
<300mm> €0.5m>
157 15
(375mm) €0.5m> NOTES:
187 15 1. MINIMUM COVER DOES NOT INCLUDE PAVEMENT THICKNESS.
€450mmd €0.5m> 2. MINIMUM COVER DEPTHS ASSUME CLASS Ill BACKFILL MATERIAL COMPACTED TO 95%
24 15 STANDARD PROCTOR DENSITY OR CLASS Il BACKFILL MATERIAL COMPACTED TO 90% STANDARD
6%%';"") “1-%',"’ PROCTOR DENSITY.
(750mmd <0.5m
36" 15
(900mm) €0.5m)
42* 15
€10S0mm) €0.5m)
487 2’
<1200mm> <0.6m>
60" 2
1500mm)> €0.6m>

MAXIMUM COVER REQUIREMENTS

FOR POLYPROPYLENE PIPE
WITH SPLIT BACKFILL, FT(m)

MINIMUM RECOMMENDED COVER

TO PREVENT FLOTATION

COASS OF THERMOPLASTIC PIPE
cLASS 1 CLASS II CLASS III CLASSCLASS
v co | co YNV
p1PE D14 COMPACTED| 957 | 907 | 85% | 95% | 90% | 95% L A e yen
12 41 28 21 16 20 16 16 (300mm) [¢5.2m)]¢4.3m)| ¢3.4m> NOMINAL MINIMUM
¢300mm) | 125m) _|¢8.5m|c6.4md|c4.9m)[<6.1m)c4.9m)| (4.9m) 5 T 17 112 | 10 DIAMETER IN. | COVER TN
15 42 29 [ 21 [ 16 | 21 | 16 | 16 (375mm) |(5.2m)|¢4.3m)| (3.0m)
375mm>|  <12.8m) _ [8.8m)[c6.4md|c4.9m|¢6.4md|c4.9m[ ¢4.9m) & T e 113 T 1o 7100 ERVZN
18 44 30 102 |16 [ 22 | 17 | 16 €450mm) [¢4.9m)|¢4.0m>] ¢3.0m) 00 =155
450mmd | 13.4m [ ¢91m)c6.4m[c4.9md]c6.7m|c5.2m)] 4.9m> 5 1 12 12 T 9 X 2R
24’ 37 26 | 18 [ 14 | 19 | 14 [ 14 (600mm) [¢4.3m(3.7m)| (2.7m) 12 (300 9_(228)
600mm) | <11.3my__|<7.9m|¢5.5m)|c4.3m|¢5.8mc4.3m)| (4.3m) 20 13 112 T 8 15 (35 i1 (280>
30 39 27 1 19 |1 14 | 19 | 1S | 14 (750mm) |¢4.0m(3.7m)] ¢2.4m> 18 <450 13 ¢330
750mm> | <11.9m>  [¢8.2m)|<5.8m[c4.3m]c5.8mlc4.6m)] ¢4.3m> TR T B T
36’ 28 20 | 14 | 10 | 14 | U | 10 (900mm) [(3.4m|(3.4m)| 2.1 24 60D | 17 ¢43
<900mm) | ¢8.5m) _|¢6.1m)|¢4.3m[¢3.0m|¢4.3m[(3.4m)| ¢3.0m) AR : :
42 n| | 7 30 (750 22 (559)
42 30 el | 14 | 10 | 15 | i | 10 €1050mm>[(3.4m|3.4m)| 2.Im>
050mm|  ¢9.4m) _[¢6.4mc4.3m[¢3.0m|¢4.6m[(3.4m)] ¢3.0m) Mn2 i3 AmK3.4m)l ¢ 1m 36 (900 25 (635
48" 29 20 | 14 | 9 |14 | 10 | 10 48 || 6 = s 25 o
1200mm)|  (8.8m |¢6.0md[¢4.3m|(@.7m)|c4.3m|<3.0m)| (3.0m) R A
60" 29 20 (14 ] 9 |14 ]| 10 9 48 (12000 | 33 (838)
As00mm)|  ¢8.8m) [ 6am|c4.3m)[@.7mlc4.3m|¢3.0m)| 2.7m) A500mm>[¢3.4m3|¢3.0m>| <1.8m>
. o U e 60 15000 | 40 (1016
APPROVED REVISED
ANNE ARUNDEL STANDARD
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AR —
% ‘\‘\/‘\‘\/‘, I
MIN. COVER TO MIN. COVER TO
RIGID PAVEMENT, H FLEXIBLE PAVEMENT, H
FINAL
BACKFILL
SPRINGLINE e FLOWABLE FILL
‘ BACKFILL
BEDDING
g FOR12- 24 PIPE TABLE 1, RECOMMENDED TRENCH WIDTH
6" FOR 30" - 60" PIPE RECOMMENDED SUITABLE »RECO - S
~=— TRENCH WIDTH | FOUNDATION PIPE DIAM.| MIN. TRENCH WIDTH
NOTES: (SEE TABLE 1)
12" 22"

1. FLOWABLE FILL SHOULD BE DESIGNED TO PROVIDE ADEQUATE STRENGTH TO CARRY ALL LIVE AND DEAD LOADING BUT (300mm) (559mm)
ALLOW FOR ANY FUTURE EXCAVATION. TYPICAL 28 DAY COMPRESSIVE STRENGTHS RANGE BETWEEN 50 AND 100 PSI. MIX 5 o7
SHOULD BE OF A CONSISTENCY THAT COMPLETELY FILLS SPACE BETWEEN PIPE AND TRENCH WALLS. (375mm) (686mm)

2. IF TRENCH IS EXCAVATED IN ROCK OR HIGH-BEARING STRENGTH SOILS, TRENCH WIDTHS FOR 24" - 60" DIA. MAY BE 18" 33"
REDUCED, FROM VALUES IN TABLE 1, TO THE PIPE OD PLUS 12", (450mm) (838mm)

21" 37"

3. FLOWABLE FILL SHOULD NOT BE PLACED WHEN TEMPERATURES ARE BELOW 40°F, AGAINST FROZEN TRENCH MATERIAL OR (525mm) (940mm)
WHEN APPRECIABLE PRECIPITATION IS FORECASTED DURING PLACEMENT. oY 12

4. PRECAUTIONS SHALL BE TAKEN TO PREVENT FLOTATION. ANCHORING SYSTEM AND/OR INCREMENTAL LIFTS SHOULD BE (600”:'“) (1067Tm)
UTILIZED TO ENSURE PIPE REMAINS ON GRADE. REFER TO TECHNICAL NOTE 5.02, FLOWABLE FILL FOR THERMOPLASTIC PIPE, 30 51
FOR EXAMPLES OF ANCHOR TYPES AND INCREMENTAL LIFT RECOMMENDATIONS. (750mm) (1295mm)

o 5"

5. FOUNDATION: WHERE THE TRENCH BOTTOM IS UNSTABLE, THE CONTRACTOR SHALL EXCAVATE TO A DEPTH (900mm) (1499mm)
REQUIRED BY THE ENGINEER AND REPLACE WITH SUITABLE MATERIAL AS SPECIFIED BY THE ENGINEER. AS AN YT o
ALTERNATIVE AND AT THE DISCRETION OF THE DESIGN ENGINEER, THE TRENCH BOTTOM MAY BE STABILIZED USING A 1050 1676
GEOTEXTILE MATERIAL. (1050mm) (1676mm)

48" 74"

6. BEDDING: SUITABLE MATERIAL SHALL BE CLASS | OR II. THE CONTRACTOR SHALL PROVIDE DOCUMENTATION FOR (1200mm) (1880mm)

MATERIAL SPECIFICATION TO ENGINEER. UNLESS OTHERWISE NOTED BY THE ENGINEER, MINIMUM BEDDING THICKNESS 54 8"
SHALL BE 4" (100mm) FOR 12"-24" DIAMETER PIPE (300mm-600mm); 6" (150mm) FOR 30"-60" (750mm-1500mm) DIAMETER PIPE. (1350mm) (2083mm)
THE MIDDLE 1/3 BENEATH THE PIPE INVERT SHALL BE LOOSELY PLACED. " 5"

7. FINAL BACKFILL: FINAL BACKFILL SHALL NOT BE PLACED UNTIL A PENETROMETER READING OF AT LEAST 500 PSI PER ASTM (1500mm) (2286mm)
C403 IS MEASURED, THE CRITERIA OF ASTM D 6024 ARE MET, OR OTHER MEANS APPROVED BY THE ENGINEER TO DETERMINE
SUITABILITY FOR LOAD APPLICATION ARE SATISFIED.

8. MINIMUM COVER: MINIMUM COVER, H, IS18"(457mm) UP TO 48" (1200mm) DIAMETER PIPE AND 24" (600mm) OF COVER FOR 60"

(1500mm) DIAMETER PIPE, MEASURED FROM TOP OF PIPE TO BOTTOM OF FLEXIBLE PAVEMENT OR TO TOP OF RIGID
PAVEMENT. SHALLOWER COVER MAY BE POSSIBLE AND IS CONTINGENT UPON THE MIX BEING DESIGNED TO CARRY THE
ANTICIPATED VEHICULAR LOADS, INCLUDING IMPACTING FORCES.
9. DESIGN ENGINEER OR PROJECT MANAGER SHALL VERIFY ALL REQUIREMENTS WITH MANUFACTURER.
APPROVED REVISED
ANNE ARUNDEL STANDARD 0472074
COUNTY CHIEF ENGINEER DRAINAGE DETAILS D

DEPARTMENT OF
PUBLIC WORKS

DESIGN ENGINEER
DATE:

POLYPROPYLENE PLASTIC PIPE TRENCH
INSTALLATION DETAIL (FLOWABLE FILL)
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CONCRETE MIX NO. 3

4 \ BARREL

OUTSIDE BARREL DIAMETER + 2 FT

1 FT MIN.

CONCRETE CCLLAR DETAIL

o

TITTLLTr

CONCRETE PROJECTION COLLAR .

BARREL: L
\\\.-::- ‘ |

<

CONCRETE CRADLE/R/»_.
CONCRETE PROJECTION COLLA

LLLOLOLDIL

TCOP OF COMPACTED SUBGRADE

ELEVATION

CONSTRUCTION SPECIFICATIONS

1. CAST 1 FOOT THICK CONCRETE COLLAR TO OUTLET STRUCTURE WITH FOUR #4 U—SHAPED REBARS.

SQURCE:

1. 2011 MARYLAND STANDARDS AND SPECIFICATIONS FOR SOIL EROSION AND SEDIMENT CONTROL, DETAIL G—2-8
2. U.S. DEPARTMENT OF AGRICULTURE NATURAL RESOURCES CONSERVATION SERVICE

3. MARYLAND DEPARTMENT OF ENVIRONMENT WATER MANAGEMENT ADMINISTRATION

ANNE ARUNDEL | APPROVEP STANDARD REVSED
COUNTY CHIEF ENGINEER DRAINAGE DETAILS

DEPARTMENT OF CONCRETE

PUBLIC WORKS [ \r DESICN ENGINEER PROJECTION COLLAR

8,/2020
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. REMOVE IB
NOTES: BELL OR

1. CONNECTION AND PIPE TO BE BACKFILLED PER ASTM SPIGOT
D2321, LATEST EDITION. POLYPROPYLENE
PIPE TO BE
2. AN INTERNAL CYLINDER MAY BE WELDED TO THE PIPE CONNECTED

TO BE INSERTED INTO THE ID OF THE EXISTING PIPE
AND MINIMIZE JOINT MOVEMENT. HOWEVER, AN .

L _ 1

INTERNAL CYLINDER IS NOT RECOMMENDED FOR
DOWNSTREAM CONNECTIONS.

3. CODES OR PRODUCTS AS SPECIFIED, OR EQUIVALENT.

RCP PIPE

Iz
|
!

EXCAVATE EXISTING GRADE TO AVOID
SOIL INTRUSION & TO CREATE SAFE

WORK AREA
PROFILE

DISSIMILAR MARMAC®© OR APPROVED
FINISH GRADE EQUAL PIPE COUPLER TO BE WRAPPED
AROUND CONNECTION.
USE PIPE COUPLER THAT IS ONE
DIAMETER LARGER IN ORDER TO
PROVIDE ADEQUATE OVERLAP.

VARIES RCP PIPE DISSIMILAR

MARMACO®©
OR APPROVED EQUAL
— PIPE COUPLER TO
BE WRAPPED
AROUND CONNECTION

L
I
L1

-

A SECTION “A-A”

CLASS I BEDDING TO

SUPPORT CONNECTION PROFILE

ANNE ARUNDEL APPROVED STANDARD REVISED

COUNTY CHIEF ENGINEER DRAINAGE DETAILS 04/2024 D

DEPARTMENT OF POLYPROPYLENE TO RCP 95

PUBLIC WORKS OATE. DESIGN ENGINEER CONNECTION

8,/2020
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PRE-CAST WATERTIGHT
CONNECTOR

DUAL WALL
POLYPROPYLENE
PIPE

GASKET

CORRUGATED RN
PIPE ADAPTER L

_ DUAL WALL
‘A POLYPROPYLENE

PIPE CORRUGATED
i PIPE ADAPTER
GASKET

WATERTIGHT CONNECTOR/ADAPTER GASKET

PIPE SIZE|PIPE OD

12’ 14,51
(300mm) _ [(368.3mm)

157 17.6"
(375mm> _|€(447.0mm)

18 212
(450mm)  [<538.5mm>

24’ 28.1”
(600mm) | (713.7mm)

30” 35.3"
(750mm) |<896.6mm>

36" 411"
<900mm> (1043.9mm

D)
42° 47.2"
€1030mm>

(1198.9mm
D)
48*

(1200mm>

53.8"
(1366.5mm
D)

54/

assommy | NA

60"
(1500mm>

66.5"
(1689.1mm
2

SEE MANUFACTURER STANDARDS

12"-60" DUAL WALL POLYPROPYLENE PIPE
WATERTIGHT CONNECTION USING A MANHOLE BOOT
(CORED HOLE OR PRECAST) W/ CORRUGATED PIPE

ADAPTER GASKET

NOTES:

1. PERFORMANCE HIGHLY DEPENDENT ON
INSTALLATION. CONTRACTOR MUST ENSURE
MANHOLE GASKET IS UNIFORMLY SEATED
AROUND STRUCTURE ADAPTER. EXTRA
PRECAUTIONS MUST BE TAKEN TO PREVENT
DIFFERENTIAL SETTLEMENT BETWEEN THE PIPE
AND MANHOLE.

2. SEE STANDARD DETAIL D-108 (STRUCTURE
CONNECTION INSTALLATION DETAIL> AND
POLYPROPYLENE PIPE MANUFACTURER
TECHNICAL NOTES AND RECOMMENDATIONS FOR
INSTALLATION OF CONNECTIONS TO MANHOLES
AND STRUCTURES.

3. CODES OR PRODUCTS AS SPECIFIED, OR
EQUIVALENT.

ANNE ARUNDEL
COUNTY

DEPARTMENT OF
PUBLIC WORKS

APPROVED

CHIEF ENGINEER

DESIGN ENGINEER
DATE:

STANDARD
DRAINAGE DETAILS

12”"—-60" POLYPROPYLENE PIPE MANHOLE
BOOT AND CORRUGATED ADAPTER GASKET

REVISED
04/2024 D

8,/2020
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WATERTIGHT CONNECTOR

DUAL WALL
POLYPROPYLENE
PIPE

WATERTIGHT CONNECTOR

DUAL WALL
POLYPROPYLENE
PIPE

PREFABRICATED
MANHOLE ADAPTER
W/ SMOOTH
EXTERIOR

ADAPTER

-
-

e, C

. ‘\~ MANHOLE ADAPTER

2* - 24" ONLY)

12"-24" DUAL WALL POLYPROPYLENE PIPE

WATERTIGHT CONNECTION USING A MANHOLE BOOT (CORED HOLE OR

PRECAST) W/ PREFABRICATED ADAPTER

PREFABRICATED MANHOLE ADAPTER
W/SMOOTH EXTERIOR (3>

PIPE SIZE |ADAPTER 0OD PRODUCT CODES

12* 15.3*
(300mm> (388.6mm)

15 18.3*
(373mm> (464.8mm)

18 55,07 SEE MANUFACTURER STANDARDS
<450mm) (558.8mm>

24 29.0”
(600mm> (736.6mm)

WATERTIGHT CONNECTOR (3>

PIPE SIZE |ADAPTER 0OD PRODUCT CODES

12’ 12.5*
(300mm> (317.5mm)

1S 15.3*
(373mm) (388.6mm>

g 87" SEE MANUFACTURER STANDARDS
€450mm> <(4735.0mm>

24 24.8*
(600mm> (629.9mm>

NOTES:

1. PERFORMANCE HIGHLY DEPENDENT ON INSTALLATION. CONTRACTOR MUST ENSURE MANHOLE GASKET IS

UNIFORMLY SEATED AROUND STRUCTURE ADAPTER. EXTRA PRECAUTIONS MUST BE TAKEN TO PREVENT

DIFFERENTIAL SETTLEMENT BETWEEN THE PIPE AND MANHOLE.

2. SEE STANDARD DETAIL D-108 (STRUCTURE CONNECTION INSTALLATION DETAIL) AND TECHNICAL

POLYPROPYLENE PIPE MANUFACTURER TECHNICAL NOTES AND RECOMMENDATIONS FOR INSTALLATION OF
CONNECTIONS TO MANHOLES AND STRUCTURES.

3. CODES OR PRODUCTS AS SPECIFIED, OR EQUIVALENT.

ANNE ARUNDEL
COUNTY

DEPARTMENT OF
PUBLIC WORKS

APPROVED

CHIEF ENGINEER

DESIGN ENGINEER

DATE:

STANDARD
DRAINAGE DETAILS

12"—-24" POLYPROPYLENE PIPE
MANHOLE BOOT AND FITTING

REVISED

0472024

8,/2020
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WATERTIGHT CONNECTOR

12"-60" DUAL WALL POLYPROPYLENE PIPE
WATERTIGHT CONNECTION USING A MANHOLE BOOT (CORED
HOLE OR PRECAST) W/ PREFABRICATED ADAPTER

ADAPTER PREFABRICATED MANHOLE ADAPTER W/SMOOTH EXTERIOR AND WATERTIGHT
oD ADAPTER (3)
PIPE SIZE ADAPTER 0OD PRODUCT CODE
12° 14.82"
i PREFABRICATED
DUAL \,/ALL/ R MANHOLE ADAPTER (300mm) (376.4mm)
POLYPROPYLENE B W/SMOOTH EXTERIOR 15 18.06
PIPE i (375mm) (458.7mm)
da 18" 21.71"
(450mmd (551.4mm
24" 28.72"
(600mm) (729.5mm)
30" 36.307
(750mm) (922.0mmd SEE MANUFACTURER STANDARDS
AP 36" 42.10”
PRE-CAST WATERTIGHT \|" ke (900mm) {1069nm)
CONNECTOR W 42v 47.95"
i 1050mm) 1218mm)
4, ~ 48" 54.68"
ANNN 1200mm) 1389mm)
60" 67.65"
1500mm) 1718mm)
ADAPTER
oD
NOTES:
1. PERFORMANCE HIGHLY DEPENDENT ON INSTALLATION. CONTRACTOR MUST ENSURE MANHOLE GASKET IS
| UNIFORMLY SEATED AROUND STRUCTURE ADAPTER. EXTRA PRECAUTIONS MUST BE TAKEN TO PREVENT
& DIFFERENTIAL SETTLEMENT BETWEEN THE PIPE AND MANHOLE.
£ PREF ABRICATED 2. SEE STANDARD DETAIL D-108 :STRUCTURE CONNECTION INSTALLATION DETAIL) AND POLYPROPYLENE PIPE
4 MANHOLE ADAPTER . -108
DUAL  WALL: o \//SMOOTH EXTERIOR MANUFACTURER TECHNICAL NOTES AND RECOMMENDATIONS FOR INSTALLATION OF CONNECTIONS TO MANHOLES
gIDF';EY PROPYLENE AND STRUCTURES.
s
: 3. CODES OR PRODUCTS AS SPECIFIED, OR EQUIVALENT.
APPROVED
ANNE ARUNDEL STANDARD DRAINAGE DETAILS REZE;%%
” ”
COUNTY CHIEF ENGINEER 12"—60" POLYPROPYLENE PIPE D
DEPARTMENT OF MANHOLE BOOT OR COMPRESSION 98
PUBLIC WORKS DATE DESIGN ENGINEER GASKET AND FITTING

8,/2020
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12"-60" HDPE OR POLYPROPYLENE PIPE

SOIL-TIGHT GROUTED MANHOLE CONNECTION

NON-SHRINK GROUT
(SOIL-TIGHT>

HDPE OR
POLYPROPYLENE PIPE

NOTES:

1. SEE STANDARD DETAIL D-108 STRUCTURE CONNECTION

INSTALLATION DETAIL> AND TECHNICAL POLYPROPYLENE PIPE

MANUFACTURER TECHNICAL NOTES AND RECOMMENDATIONS
FOR INSTALLATION OF CONNECTIONS TO MANHOLES AND

STRUCTURES.

ANNE ARUNDEL

DEPARTMENT OF
PUBLIC WORKS

APPROVED

COUNTY CHIEF ENGINEER

DESIGN ENGINEER
DATE:

STANDARD DRAINAGE DETAILS

12"—-60" HDPE OR POLYPROPYLENE
PIPE SOIL—-TIGHT GROUTED
MANHOLE CONNECTION

REVISED

04/2024

8,/2020



djeon
Text Box
99

djeon
Typewritten Text
04/2024

djeon
Text Box
D-108


CAST IRON GRATE
AND FRAME YTALLATIEIN VIEW

4
e
- e .

FILL VOID SPACE
WITH ACCEPTABLE
GROUT MATERIAL

STAINLESS STEEL

12"-60" POLYPROPYLENE PIPE WATERSTOP
GROUTED MANHOLE CONNECTION
(DUAL WALL)

. ta TAKE-UP CLAMP J\JEECIILED CONNECTION
L _/ (2 ~ PLACES) STRUCTURE WALL
A _ N " d .
T e g . NON-SHRINK
. A Y Y YY) 4 ; PATCHING
e | < .' ot COMPOUND
3 ' s
VARIES . <
A A .
o
4a (. ORI TR AN
o 1 o [l - POLYPROPYLENE . .
. \'& : DUAL WALL PIPE 5 .
o f R \_ 2’ - 60* & :
4
RN RN ENSURE BACKFILL IS X
S, < . - . I~— cONTRACTOR  PLACED UNDER PIPE AND STAINLESS STEEL TAKE-UP
AL aa G s T e TO FILL IN PROPERLY COMPACTED CLAMP SCREWS WILL BE
PLACED 180° FROM EACH
OTHER
PIPE ‘A’ MIN.[ “B” MIN. DISTANCE FROM PIPE
size |PPE 0D \ymi e ¢| INVERT TO STRUCTURE INVERT |WATERSTOP CONNECTOR ¢3)
27 145" | 19.50° 37
300mm ) <368mm) |<495mm) (94mm)
157 1767 | 23.00° 7.0
(375mm)| (447mmd |¢S584mm) <102mm) NOTES
(4;§m, (52315',?,“,,, (23':;5:”, (13'7";,,,, 1. PERFORMANCE HIGHLY DEPENDENT ON INSTALLATION.
517 228" | 3025 a5 CONTRACTOR MUST ENSURE MANHOLE GASKET IS UNIFORMLY
555mm| ©30mm> |68 A SEATED AROUND STRUCTURE ADAPTER. EXTRA PRECAUTIONS
nn nn nn nm MUST BE TAKEN TO PREVENT DIFFERENTIAL SETTLEMENT
24 27.8 3325 45 BETWEEN THE PIPE AND MANHOLE.
¢600mm) | <706mm) [(B45mm) C114mm) SEE MANUFACTURER
307 351" | 40507 52° STANDARDS 2. SEE STANDARD DETAIL D-108 (STRUCTURE CONNECTION
(750mmd| (892mm) [<1029mm) A32mm) INSTALLATION DETAIL) AND POLYPROPYLENE PIPE
367 2 | 47.00° S5° MANUFACTURER TECHNICAL NOTES AND RECOMMENDATIONS FOR
¢900mm> | (L044mm> |c1194mm) 140mm) INSTALLATION OF CONNECTIONS TO MANHOLES AND
257 777 1 53.00° 577 STRUCTURES.
(1050mm)| ¢1212mm) K1346mm A45mm)
S e == 3. CODES OR PRODUCTS AS SPECIFIED, OR EQUIVALENT.
<1200mm>| (1361mm> K1499mm (145mm>
60" 66,3 72.00* 6.4
(1500mm)| (1684mm) K1829mm A63mm)
APPROVED REVISED
ANNE ARUNDEL STANDARD 04712024
COUNTY CHIEF ENGINEER DRAINAGE DETAILS D
” ” -
DEPARTMENT OF 12" —60" POLYPROPYLENE PIPE 100

PUBLIC WORKS

DESIGN ENGINEER

MANHOLE GROUTED WATERSTOP

8,/2020
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GROUT

STAINLESS STEEL
TAKE-UP CLAMP

(2 ~ PLACES)

TRIPLE WALL
POLYPROPYLENE
A PIPE (30"-60" @)

30"-60" POLYPROPYLENE PIPE WATERSTOP
GROUTED MANHOLE CONNECTION
(TRIPLE WALL)

DETAILED CONNECTION
VIEW

STRUCTURE WALL

GROUT

! |/ AW ~
AR 5
. -
A ’ \
b 3
IR % STAINLESS STEEL
4 ENSURE BACKFILL IS TAKE-UP CLAMP
PLACED UNDER PIPE AND
PROPERLY COMPACTED
PIPE “A’ MIN, NOTES:
SIzE | PIPE OD |\ ¢| WATERSTOP PRODUCT CODE (2>
307 3547 2157 1, PERFORMANCE HIGHLY DEPENDENT ON INSTALLATION,
T5omm>| ©5omm> KL0SAmm> CONTRACTOR MUST ENSURE MANHOLE GASKET IS UNIFORMLY
nn mn mn SEATED AROUND STRUCTURE ADAPTER. EXTRA PRECAUTIONS
36 411 46.0 MUST BE TAKEN TO PREVENT DIFFERENTIAL SETTLEMENT
(900mm) | (1044mm) [(1168mmd BETWEEN THE PIPE AND MANHOLE.
42" 472" | 525°
(1050mm)| <1199mm) k1334mmy SEE MANUFACTURER STANDARDS 2. CODES OR PRODUCTS AS SPECIFIED, OR EQUIVALENT.
487 53.8” 60.0”
3. SEE STANDARD DETAIL D-108 ¢(STRUCTURE CONNECTION
(1200mm)| <1367mmd K1524mm)
A R e INSTALLATION DETAIL) AND POLYPROPYLENE PIPE
1500mm| (1686mm> k1845mmd MANUFACTURER TECHNICAL NOTES AND RECOMMENDATIONS FOR
Uil nn nn INSTALLATION OF CONNECTIONS TO MANHOLES AND
STRUCTURES.
APPROVED REVISED
ANNE ARUNDEL STANDARD 0472024
COUNTY CHIEF ENGINEER DRAINAGE DETAILS D
” ” -
DEPARTMENT OF 30"—60" POLYPROPYLENE PIPE TRIPLE WALL 101
DESIGN ENGINEER

PUBLIC WORKS

DATE:

MANHOLE GROUTED WATERSTOP

8,/2020
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PRE-CAST WATERTIGHT

12"-36" DUAL WALL POLYPROPYLENE PIPE
MANHOLE CONNECTION WITH Z-LOK BOOT
OR PROVIDE FOR EQUIVALENT

CONNECTOR
(Z-LOK®>
NANNN
DUAL WALL e ]
POLYPROPYLENE P
PIPE STORM -
.4 "
PIPE SIZE | PIPE OD | PRECAST WATERTIGHT CONNECTOR ¢3)
12 145"
(300mm ) (368mm) NOTES:
15 17.6"
(375mm C447mm) 1, PERFORMANCE HIGHLY DEPENDENT ON INSTALLATION. CONTRACTOR
18 212" MUST ENSURE MANHOLE GASKET IS UNIFORMLY SEATED AROUND
¢450mm) <538mm) STRUCTURE ADAPTER. EXTRA PRECAUTIONS MUST BE TAKEN TO
247 281" SEE MANUFACTURER STANDARDS PREVENT DIFFERENTIAL SETTLEMENT BETWEEN THE PIPE AND
(600mm) (714mm) MANHOLE.
(7§gm) <B3957'r3m) 2, SEE STANDARD DETAIL D-108 (STRUCTURE CONNECTION
e at INSTALLATION DETAIL) AND TECHNICAL POLYPROPYLENE PIPE
: MANUFACTURER TECHNICAL NOTES AND RECOMMENDATIONS FOR
(900mMmm) (1044mm) INSTALLATION OF
CONNECTIONS TO MANHOLES AND STRUCTURES.
3, CODES OR PRODUCTS AS SPECIFIED, OR EQUIVALENT.
APPROVED REVISED
ANNE ARUNDEL STANDARD
COUNTY CHIEF ENGINEER DRAINAGE DETAILS 04/2024 D
”» ” -
DEPARTMENT OF 12°=36 POLYPROPYLENE PIPE 102
PUBLIC WORKS DATE DESIGN ENGINEER MANHOLE MECHANICAL

8,/2020
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PRECAST WATERTIGHT
CONNECTOR N~
DUAL WALL R
POLYPROPYLENE -
PIPE STORM

PRECAST WATERTIGHT

- MANHOLE ADAPTER AND WATERTIGHT CONNECTOR (3)
PIPE SIZE |ADAPTER 0D PRODUCT CODES
12 5.3
ADAPTER (300mm > (389mm)
D 15 18.3°
(37135""') (4262[’;',"') SEE MANUFACTURER STANDARDS
450MM> | <559mm)
247 29.0°
- GOOMM) | <737mm)
POLYPROPYLENE

12"-24" DUAL WALL POLYPROPYLENE PIPE
WATERTIGHT CONNECTION USING A
PRECAST COMPRESSION GASKET

MANHOLE ADAPTER

NOTES:

1. PERFORMANCE HIGHLY DEPENDENT ON INSTALLATION. CONTRACTOR MUST ENSURE

MANHOLE GASKET IS UNIFORMLY SEATED AROUND STRUCTURE ADAPTER. EXTRA

PRECAUTIONS MUST BE TAKEN TO PREVENT DIFFERENTIAL SETTLEMENT BETWEEN

THE PIPE AND MANHOLE.

MANHOLE ADAPTER (12*

CONNECTOR
ADAPTER
oD
DUAL WALL L
POLYPROPYLENE — 24" ONLY)
PIPE STORM

2, SEE STANDARD DETAIL D-108 (STRUCTURE CONNECTION INSTALLATION DETAIL)
AND POLYPROPYLENE PIPE MANUFACTURER TECHNICAL NOTES AND RECOMMENDATIONS
FOR INSTALLATION OF CONNECTIONS TO MANHOLES AND STRUCTURES.

3. CODES OR PRODUCTS AS SPECIFIED, OR EQUIVALENT.

APPROVED
ANNE ARUNDEL

COUNTY CHIEF ENGINEER
DEPARTMENT OF

DESIGN ENGINEER
PUBLIC WORKS DATE:

STANDARD
DRAINAGE DETAILS

12"—-24" POLYPROPYLENE PIPE MANHOLE

PRECAST COMPRESSION GASKET

REVISED

04/2024

103

8,/2020
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AND FRAME

INSTALLATION VIEW

CAST IRON GRATE \

VARIES

e CAST-IN-PLACE

MANHOLE
STRUCTURE

STAINLESS STEEL
TAKE-UP CLAMP
(@ ~ PLACES)

\—TRIPLE WALL

30"-60" POLYPROPYLENE PIPE
WATERSTOP MANHOLE CAST-IN-PLACE
CONNECTION (TRIPLE WALL)

DETAILED CONNECTION
VIEW

STRUCTURE WALL

CONCRETE
(CAST-IN-PLACE
STRUCTURE)

POLYPROPYLENE
PIPE (307-60" #>

\~ STAINLESS STEEL

TAKE-UP CLAMP

RE BACKFILL IS
ED UNDER PIPE AND
ERLY COMPACTED

NOTES:

. . ol ENSU
o “ - L4 PLAC
PROP
PIPE | p1PE oD WATERSTOP PRODUCT CODE (3)
SIZE
37 | 3547
‘75)0""" (899mm)
367 7T
(900mm) | (1044mm)
42" | 472" SEE MANUFACTURER STANDARDS
(1050mm)| (1199mm)
28° | 538"
(1200mm)| (1367mm)
60" | 665
(1500mm)| (1689mm)

1. PERFORMANCE HIGHLY DEPENDENT ON INSTALLATION.
CONTRACTOR MUST ENSURE MANHOLE GASKET IS UNIFORMLY
SEATED AROUND STRUCTURE ADAPTER. EXTRA PRECAUTIONS
MUST BE TAKEN TO PREVENT DIFFERENTIAL SETTLEMENT
BETWEEN THE PIPE AND MANHOLE.

2, SEE STANDARD DETAIL D-108 (STRUCTURE CONNECTION
INSTALLATION DETAIL> AND POLYPROPYLENE PIPE
MANUFACTURER TECHNICAL NOTES AND RECOMMENDATIONS FOR
INSTALLATION OF CONNECTIONS TO MANHOLES AND
STRUCTURES.

3. CODES OR PRODUCTS AS SPECIFIED, OR EQUIVALENT.

ANNE ARUNDEL
COUNTY

DEPARTMENT OF
PUBLIC WORKS

APPROVED

CHIEF ENGINEER

DATE:

DESIGN ENGINEER

STANDARD DRAINAGE DETAILS REVISED

. 04/2024
50"—-60" POLYPROPYLENE PIPE

TRIPLE WALL MANHOLE
WATERSTOP CAST—IN—PLACE

104

8,/2020
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CAST IRON GRATE

AND FRAME

INSTALLATION VIEW

~

VARIES

varas | CAST-IN-PLACE
- MANHOLE
STRUCTURE

STAINLESS STEEL
TAKE-UP CLAMP
(2 ~ PLACES)

T puaL waLL

POLYPROPYLENE
PIPE (127-30" &>

12"-30" POLYPROPYLENE PIPE
WATERSTOP MANHOLE CAST-IN-PLACE
CONNECTION (DUAL WALL)

DETAILED CONNECTION
VIEW

CONCRETE

STRUCTURED>

STAINLESS STEEL TAKE-UP
CLAMP SCREWS WILL BE
PLACED 180° FROM EACH

STRUCTURE WALL

(CAST-IN-PLACE

‘a OTHER
- P <A, ta .
. T N Coed L a
e el ENSURE BACKFILL IS
. PR PLACED UNDER PIPE AND
: PROPERLY COMPACTED
PIPE
PIPE OD PRODUCT CODE (3>
SIZE NOTES:
127 1457
300mm Y| (368mm) 1. PERFORMANCE HIGHLY DEPENDENT ON INSTALLATION, CONTRACTOR
15° 7.6 MUST ENSURE MANHOLE GASKET IS UNIFORMLY SEATED AROUND
375mm)| (447mm> STRUCTURE ADAPTER. EXTRA PRECAUTIONS MUST BE TAKEN TO
187 212" PREVENT DIFFERENTIAL SETTLEMENT BETWEEN THE PIPE AND
€450mm) | (538mm) MANHOLE.
217 248" | SEE MANUFACTURER STANDARDS
525mm>| (630mm> 2. SEE STANDARD DETAIL D-108 ¢STRUCTURE CONNECTION
547 278" INSTALLATION DETAIL) AND POLYPROPYLENE PIPE MANUFACTURER
&00mm> | 706mm TECHNICAL NOTES AND RECOMMENDATIONS FOR WATERSTOP
0 =i INSTALLATION
(750mm) | <892mm) 3. CODES OR PRODUCTS AS SPECIFIED, OR EQUIVALENT.
APPROVED REVISED
ANNE ARUNDEL DRAINAGE DETAILS 0472022
COUNTY CHIEF ENGINEER D
” ” D—
DEPARTMENT OF 12 —30" POLYPROPYLENE PIPE MANHOLE 105

PUBLIC WORKS

DATE:

DESIGN ENGINEER

WATERSTOP CAST—IN—PLACE

8,/2020
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POLYPROPYLENE PIPE
TRENCH INSTALLATION DETAIL

MIN, COVER TO
PAVEMENT, H

FINAL
BACKFILL
6" LIFTS)

POLYPROPYLENE PIPE ——nw__ |

SPRINGLINE ——=| INITIAL

BACKFILL
6 LIFTS
HAUNCH <6* LIFTS>

_f BEDDING
4* FOR 12'-24* PIPE
6’ FOR 30°-60" PIPE |_MIN TRENCH WIDTH_| oNRE N

(SEE TABLED
NOTES:

1. ALL PIPE SYSTEMS SHALL BE INSTALLED IN ACCORDANCE WITH ASTM D2321, "STANDARD PRACTICE FOR UNDERGROUND
INSTALLATION OF THERMOPLASTIC PIPE FOR SEWERS AND OTHER GRAVITY FLOW APPLICATIONS", LATEST ADDITION, WITH THE
EXCEPTION THAT THE INITIAL BACKFILL MAY EXTEND TO THE CROWN OF THE PIPE. SOIL CLASSIFICATIONS ARE PER THE LATEST
VERSION OF ASTM D2321. CLASS IVB MATERIALS (MH, CH) AS DEFINED IN PREVIOUS VERSIONS OF ASTM D2321 ARE NOT APPROPRIATE
BACKFILL MATERIALS.

2. MEASURES SHOULD BE TAKEN TO PREVENT MIGRATION OF NATIVE FINES INTO BACKFILL MATERIAL, WHEN REQUIRED.

3. FOUNDATION: WHERE THE TRENCH BOTTOM IS UNSTABLE, THE CONTRACTOR SHALL EXCAVATE TO A DEPTH REQUIRED BY THE
ENGINEER AND REPLACE WITH SUITABLE MATERIAL AS SPECIFIED BY THE ENGINEER. AS AN ALTERNATIVE AND AT THE DISCRETION OF
THE DESIGN ENGINEER, THE TRENCH BOTTOM MAY BE STABILIZED USING A GEOTEXTILE MATERIAL.

4. BEDDING: SUITABLE MATERIAL SHALL BE CLASS |, II, Ill, OR IV. THE CONTRACTOR SHALL PROVIDE DOCUMENTATION FOR  MATERIAL
SPECIFICATION TO ENGINEER. COMPACTION SHALL BE SPECIFIED BY THE ENGINEER IN ACCORDANCE WITH TABLE 3 FOR THE
APPLICABLE FILL HEIGHTS LISTED. UNLESS OTHERWISE NOTED BY THE ENGINEER, MINIMUM BEDDING THICKNESS SHALL BE 4" (100mm)
FOR 12"-24" (300mm-600mm) DIAMETER PIPE; 6" (150mm) FOR 30"-60" (750mm-1500mm) DIAMETER PIPE. THE MIDDLE 1/3 BENEATH THE
PIPE INVERT SHALL BE LOOSELY PLACED. PLEASE NOTE, CLASS IV MATERIAL HAS LIMITED APPLICATION AND CAN BE DIFFICULT TO
PLACE AND COMPACT; USE ONLY WITH THE APPROVAL OF A SOIL EXPERT.

5. INITIAL BACKFILL: SUITABLE MATERIAL SHALL BE CLASS |, II, Ill, OR IV IN THE PIPE ZONE EXTENDING TO THE CROWN OF THE PIPE. THE
CONTRACTOR SHALL PROVIDE DOCUMENTATION FOR MATERIAL SPECIFICATION TO ENGINEER. MATERIAL SHALL BE INSTALLED AS
REQUIRED IN ASTM D2321, LATEST EDITION. COMPACTION SHALL BE SPECIFIED BY THE ENGINEER IN ACCORDANCE WITH TABLE 3 FOR
THE APPLICABLE FILL HEIGHTS LISTED. PLEASE NOTE, CLASS IV MATERIAL HAS LIMITED APPLICATION AND CAN BE DIFFICULT TO PLACE
AND COMPACT; USE ONLY WITH THE APPROVAL OF A SOIL EXPERT.

6. MINIMUM COVER: MINIMUM COVER, H, IN NON-TRAFFIC APPLICATIONS (GRASS OR LANDSCAPE AREAS) IS 12" (305mm) FROM THE TOP
OF PIPE TO BELOW PAVEMENT BOX. ADDITIONAL COVER MAY BE REQUIRED TO PREVENT FLOTATION. FOR TRAFFIC APPLICATIONS;
CLASS | OR Il MATERIAL COMPACTED TO 90% SPD AND CLASS Il COMPACTED TO 95% SPD IS REQUIRED. FOR TRAFFIC APPLICATIONS,
MINIMUM COVER, H, IS 18" (457mm) UP TO 48" (1200mm) DIAMETER PIPE AND 24" (600mm) OF COVER FOR 60" (1500mm) DIAMETER PIPE,
MEASURED FROM TOP OF PIPE TO BOTTOM OF PAVEMENT BOX.

7. SEE POLYPROPYLENE PIPE MANUFACTURER TECHNICAL NOTES AND RECOMMENDATIONS FOR MORE DETAIL ON MINIMUM AND
MAXIMUM COVER HEIGHTS FOR PIPE.

8. CODES OR PRODUCTS AS SPECIFIED, OR EQUIVALENT.

TABLE 1, RECOMMENDED MINIMUM TRENCH WIDTHS

PIPE [MIN. TRENCH
DIAM, WIDTH
12° 30”
¢300mm> 762mm)
15° 34
(375mmd (864mm>
18* 39
€450mm) (991mm>
24 48°
600mm> | <1219mm> |
30” 56
750mm) | <1422mmd
36 64
(900mm) | 1626mm)
427 72°
<1050mm) | <1829mm)
48" 80"
<1200mm> | <2032mm>
60" 96
1500mm) [ <2438mm)

TABLE 2, MINIMUM RECOMMENDED COVER BASED ON
VEHICLE LOADING CONDITIONS

SURFACE LIVE LOADING CONDITION ¢8)

HEAVY CONSTRUCTION

PIPE DIAM. H-25 (75T AXLE LOAD) *
gy g g
(300mm_— 1200mm> (457mm) 1219mm)
&0’ 247 60"

<1500mm> ¢610mm) 1524mm)
VEHICLES IN EXCESS OF 75T MAY REQUIRE ADDITIONAL COVER

TABLE 3, MAXIMUM COVER FOR ADS HP STORM PIPE, ft

CLASS I CLASS II cLass 1 5855 ce
PIPE DIACOMPACTED| 95% | 90% | 857 | 957 | 907 | 95%
P I} 28 a1 | 16 |20 | 16 | 16
300mm | 125m)  |8.5molce.4mlc4.9m|¢6.1m) [c4.9m)| 4.9m)
157 42 25 a1 |16 |2 | 16 16
375nm) | 12.8m)  |8.8ml(6.4m)|c4.9m|6.4mo]c4.9m)] (4.9m)
187 44 30 [ a |16 |2 |17 16
450mmy | 13.4m)  [9.4m)|c6.4mlc4.9mlc6.7mlc5.2m| c4.9m>
247 37 26 | 18 | 14 | 19 ] 14 | 14
600mm | 11.3m)  |c7.9mlc5.5mlc4.3m|c5.8mdlc4.3m) 4.3m
307 39 37 |19 | 14 |19 | 15| 14
750mmy | 119m  [@2m|(5.8mlc4.3mlc5.8molc4.6m| ¢4.3m>
367 28 20 [ 14 | 10 |14 1|10
900mm | 85m>  |c6am[c4.3m|(3.0m|c4.3m(3.4m)] ¢3.0m>
427 30 21 | 14 |10 [ 15 ] 1] 10
A050mmy|  <9dm) [6.4mlc4.3m)|3.0mca.6molca.4m| 3.0m)
45 25 20 [ 14 ] 9 |14 10 10
1200mmy|  88m _[¢6.amd|c4.3m|c2 7mc4.3m|¢3.0m)| 3.0m)
07 25 20 [ 14 ] 9 |14 1009
A500mmy|  (88m> _[¢6.dmd|c4.3mlc2.7mlc4.3molc3.0m)] 2. 7m>

FILL HEIGHT TABLE GENERATED USING AASHTO SECTION 12, LOAD
RESISTANCE FACTOR DESIGN (LRFD) PROCEDURE WITH THE FOLLOWING
ASSUMPTIONS:

NO HYDROSTATIC PRESSURE

UNIT WEIGHT OF SOIL (ys) = 120 PCF

APPROVED
ANNE ARUNDEL

COUNTY
DEPARTMENT OF
PUBLIC WORKS

CHIEF ENGINEER
TRENCH

DESIGN ENGINEER
DATE:

STANDARD
DRAINAGE DETAILS

INSTALLATION DETAIL
(POLYPROPYLENE PIPE UNIFORM BACKFILL)

REVISED
04/2024
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POLYPROPYLENE PIPE
TRENCH INSTALLATION DETAIL

RIS
SN
R R R R
R
SN
X R R R //A/. .\/./‘
VUMD

N
RN

MIN. COVER TO BOTTOM
OF PAVEMENT BOX, H

FINAL
BACKFILL
6* LIFTS)

MAX, COVER

SELECT NATIVE CLEAN <TO

BE VERIFIED ONSITE BY
ENGINEER) 6 ABOVE TOP OF PIPE,
SEE TABLE 3.

HAUNCH ¢6* LIFTS)

BEDDING
4” FOR 12°-24* PIPE
6" FOR 30°-60" PIPE IN TRENCH WIDT ggmﬁ'—flw

NOTES: (SEE TABLE)

1. ALL PIPE SYSTEMS SHALL BE INSTALLED IN ACCORDANCE WITH ASTM D2321, "STANDARD PRACTICE FOR UNDERGROUND
INSTALLATION OF THERMOPLASTIC PIPE FOR SEWERS AND OTHER GRAVITY FLOW APPLICATIONS", LATEST ADDITION, WITH THE
EXCEPTION THAT THE INITIAL BACKFILL MAY EXTEND TO THE CROWN OF THE PIPE. SOIL CLASSIFICATIONS ARE PER THE LATEST
VERSION OF ASTM D2321. CLASS IVB MATERIALS (MH, CH) AS DEFINED IN PREVIOUS VERSIONS OF ASTM D2321 ARE NOT APPROPRIATE
BACKFILL MATERIALS.

2. MEASURES SHOULD BE TAKEN TO PREVENT MIGRATION OF NATIVE FINES INTO BACKFILL MATERIAL, WHEN REQUIRED.

3. FOUNDATION: WHERE THE TRENCH BOTTOM IS UNSTABLE, THE CONTRACTOR SHALL EXCAVATE TO A DEPTH REQUIRED BY THE
ENGINEER AND REPLACE WITH SUITABLE MATERIAL AS SPECIFIED BY THE ENGINEER. AS AN ALTERNATIVE AND AT THE DISCRETION OF
THE DESIGN ENGINEER, THE TRENCH BOTTOM MAY BE STABILIZED USING A GEOTEXTILE MATERIAL.

4. BEDDING: SUITABLE MATERIAL SHALL BE CLASS |, II, Ill, OR IV. THE CONTRACTOR SHALL PROVIDE DOCUMENTATION FOR  MATERIAL
SPECIFICATION TO ENGINEER. COMPACTION SHALL BE SPECIFIED BY THE ENGINEER IN ACCORDANCE WITH TABLE 3 FOR THE
APPLICABLE FILL HEIGHTS LISTED. UNLESS OTHERWISE NOTED BY THE ENGINEER, MINIMUM BEDDING THICKNESS SHALL BE 4" (100mm)
FOR 12"-24" (300mm-600mm) DIAMETER PIPE; 6" (150mm) FOR 30"-60" (750mm-1500mm) DIAMETER PIPE. THE MIDDLE 1/3 BENEATH THE
PIPE INVERT SHALL BE LOOSELY PLACED. PLEASE NOTE, CLASS IV MATERIAL HAS LIMITED APPLICATION AND CAN BE DIFFICULT TO
PLACE AND COMPACT; USE ONLY WITH THE APPROVAL OF A SOIL EXPERT.

5. MATERIAL BELOW SPRINGLINE: CLASS 1 MATERIAL USED BELOW SPRINGLINE MUST BE ADEQUATELY "KNIFED" INTO HAUNCH AND
BETWEEN CORRUGATIONS. UNLESS OTHERWISE NOTED BY THE ENGINEER, CLASS 1 MATERIAL MUST BE COMPACTED IN 6" LIFTS:

6. MINIMUM COVER: MINIMUM COVER, H, IN NON-TRAFFIC APPLICATIONS (GRASS OR LANDSCAPE AREAS) IS 12" (305mm) FROM THE TOP
OF PIPE TO GROUND SURFACE. ADDITIONAL COVER MAY BE REQUIRED TO PREVENT FLOTATION. FOR TRAFFIC APPLICATIONS; CLASS |
OR Il MATERIAL COMPACTED TO 90% SPD AND CLASS Ill COMPACTED TO 95% SPD IS REQUIRED. FOR TRAFFIC APPLICATIONS, MINIMUM
COVER, H, IS 18" (457mm) UP TO 48" (1200mm) DIAMETER PIPE AND 24" (600mm) OF COVER FOR 60" (1500mm) DIAMETER PIPE, MEASURED
FROM TOP OF PIPE TO BOTTOM OF PAVEMENT BOX.

7. SEE POLYPROPYLENE PIPE MANUFACTURER TECHNICAL NOTES AND RECOMMENDATIONS FOR MINIMUM AND MAXIMUM COVER
HEIGHTS FOR PIPE.

8. CODES OR PRODUCTS AS SPECIFIED, OR EQUIVALENT.

9. NATIVE BACKFILL: SELECT NATIVE CLEAN BACKFILL SHALL BE WELL PLACED, MODERATELY COMPACTED (85% SPD) CLASS IV OR
BETTER PER ASTM D2321 WITH NO FOREIGN DEBRIS INCLUDING ROCKS, LARGE CLUMPS OF ORGANIC OR FROZEN MATERIAL.

10. BACKFILL AND COMPACTION LEVELS NOT SHOWN ON TABLE MAY ALSO BE ACCEPTABLE. CONTACT PIPE MANUFACTURER.

TABLE 1, RECOMMENDED MINIMUM TRENCH WIDTHS

PIPE [MIN. TRENCH
DIAM. WIDTH

7

1 3
¢300mm> 762mm)
15 347

(375mmd (864mm>
g 397

18
€450mm) (991mm>
24 487

600mmd | 1219mm) |
30" 56*

750mm) | <1422mmd
367 64"
(900r'2n) (16?6:-1n)

42 72
€1050mm> | <1829mm>
48" 80"

<1200mm> | <2032mm>
60" 96"
1500mm) [ <2438mm)

TABLE 2, MINIMUM RECOMMENDED COVER BASED ON
VEHICLE LOADING CONDITIONS

SURFACE LIVE LOADING CONDITION ¢8)

HEAVY CONSTRUCTION

PIPE DIAM. H-25 (75T AXLE LOAD) *
Ty g g
(300mm_— 1200mm> (457mm) 1219mm)
&0’ 247 60"
<1500mm) ¢610mm) 1524mm)
VEHICLES IN EXCESS OF 75T MAY REQUIRE ADDITIONAL COVER

TABLE 3, MAXIMUM COVER FOR POLYPROPYLENE PIPE, ft (m)

PIPE DIA

CLASY

CLASSICLASS
ITT vV

127 17
<300mm) [¢5.2m)

15* 17
¢(375mm) [(5.2m)

187 16
€450mm) [<4.9m>

24 14
<600mm) [¢4.3m)

(3.7m)|<2.7m)

30" 13
<(750mm) [<4.0m>

12 8
(3.7m)|<2.4m)

36* 11
€900mm) [(3.4m>

11 7
(3.4m)| (2.1m>

42° 11
€1050mm>[¢3.4m)

11 7
(3.4m)| (2.1m>

42° 11
€1050mm>[¢3.4m)

10 6
(3.0m)| €1.8m>

60" 11

10 6

€1500mm>[(3.4m>

(3.0m)| €1.8m>

FILL HEIGHT TABLE GENERATED USING AASHTO SECTION 12, LOAD

RESISTANCE FACTOR DESIGN (LRFD) PROCEDURE WITH THE FOLLOWING

ASSUMPTIONS:

NO HYDROSTATIC PRESSURE
UNIT WEIGHT OF SOIL (ys) = 120 PCF

ANNE ARUNDEL APPROVED STANDARD

COUNTY CHIEF ENGINEER DRAINAGE DETAILS
DEPARTMENT OF TRENCH INSTALLATION DETAIL
PUBLIC WORKS DATE DESIGN ENGINEER (POLYPROPYLENE PIPE SPLIT BACKFILL)

REVISED

04/2024
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MANHOLE OPENING

POLYPROPYLENE — FINISH GRADE OUTSIDE DIAMETER FINISH GRADE
PIPE oF PEILYPREIPYLENE_\
- PIPE
T \ - T
4T LA MANHOLE/STRUCTURE WALL
4 PRI FIRST COUPLER SHOULD BE
< a 18 <045m> FROM WALL OR BE
d . ENCASED IN FLOWABLE FILL
a W .
< ] 3 s A\ atalalala
R
VARIES| -. » |
4
4
. q.
o BEDDING
. , UNDISTURBED
4 - EARTH
CONTRACTOR TO _ o (03m
FILL IN NATIVE SOIL —= 7 ——
MIN. CLASS I OR II BACKFILL PER

ENSURE BACKFILL IS
PLACED UNDER PIPE
AND PROPERLY
1 1/2 ID. 1 1/2 1.D.
COMPACTED —~ MIN. T MIN.

SUITABLE FOUNDATION

NOTES!

1. MAXIMUM INSERTION ANGLE SHALL NOT EXCEED REQUIREMENTS AS SPECIFIED BY THE MANUFACTURER.

2. SEE STANDARD DETAIL SOIL- OR WATERTIGHT MANHOLE CONNECTION DETAILS (D-96 TO D-105) AND
POLYPROPYLENE PIPE MANUFACTURER TECHNICAL NOTES AND RECOMMENDATIONS FOR STRUCTURE CONNECTIONS,
PRODUCT INFORMATION, DIMENSIONAL PIPE DATA. AND CONNECTIONS TO MANHOLES AND STRUCTURES.

3. PERFORMANCE HIGHLY DEPENDENT ON INSTALLATION. CONTRACTOR MUST INSURE MANHOLE GASKET IS
UNIFORMLY SEATED AROUND STRUCTURE ADAPTER. EXTRA PRECAUTIONSMUST BE TAKEN TO PREVENT
DIFFERENTIAL SETTLEMENT BETWEEN THE PIPE AND MANHOLE.

4, PIPE AT AND AROUND STRUCTURE CONNECTION TO BE INSTALLED PER ASTM 2321

S, CARE SHOULD BE TAKEN TO KNIFE, OR SHOVEL BACKFILL MATERIAL UNDER AND AROUND HAUNCH AREA OF
PIPE.

ASTM D2321. COMPACTED IN
87 <0.2m> MAX. LIFTS TO A
MIN. OF 907%Z MAX. STANDARD
PROCTOR DENSITY

APPROVED STANDARD

DRAINAGE DETAILS

STRUCTURE CONNECTION
INSTALLATION DETAIL

ANNE ARUNDEL
COUNTY CHIEF ENGINEER

DEPARTMENT OF
PUBLIC WORKS

DESIGN ENGINEER
DATE:

REVISED
04/2024 D
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Masonry Seal for
Precast Opening

See Inset A

Pipe To Be Placed
In Approximate Center
Of Opening.

12" (Min.)

o Bituminous Coating On Face Of
/ Concrete And Around Pipe

,— GEOTEXTILE

4"

(Min.)
=
=

o

Soil Compacted To Density
Required In Specification

% riov

12" (Min.)

Section 125 Described
As Bedding Zone.

GEOTEXTILE WRAP ON GROUTED
PIPE TO STRUCTURE JOINT

NOTES:

" Min.

Structure Wall

Mortar

—— Brick Masonry Or Any Class Concrete
Required For Gaps Greater Than 2%"

S
]/211 .

INSET A

1. THIS IS APPLICABLE IN INSTANCES WHERE ADDITIONAL PROTECTION

AGAINST MOISTURE LEAKAGE IS REQUIRED.

]/2::

Pipe Wall

ANNE ARUNDEL
COUNTY

DEPARTMENT OF
PUBLIC WORKS

APPROVED

CHIEF ENGINEER

DESIGN ENGINEER
DATE:

STANDARD

DRAINAGE DETAILS

GEOTEXTILE WRAP ON GROUTED PIPE
TO STRUCTURE JOINT

REVISED
04/2024 D
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