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PROJECT LOCATION 
STRUCTURE NO. 1314300 
ON SOUTH ENTRANCE ROAD 
OVER LITTLE PATUXENT RIVER 

HOWARD COUNTY 

LOCATION MAP 
SCALE :1" = 2000' 

CONVENTIONAL SIGNS 

STATE, COUNTY OR CITY UNES 
PROPOSED TRAFFIC BARRIER. 
EXISTING TRAFFIC BARRIER 
FENCE LINE_„ 
RIGHT OF WAY UNE 
EXISTING ROADWAY 
RAILROAD 
BASE OR SURVEY UNE 
FIRE HY DRANT 
PROPOSED CULVERT 
EXISTING CULVERT^ 
EXISTING DROP INL ET 
UTILITY PO LE ^ 
MARSH 
HEDGE 

INTERCEPTOR BERM 
TEMPORARY BER M_ ~T.B. K 

I. a 

TEMPORARY SL OPE DRAIN 
SILT FE NCE 

STRAW BALE STR UCTURE 

PLACED RIPRAP DIT CH 

r.s.0. 

FS.F.—s,F.—S.FH 

|—S.B.S. s.e.s.—I 

HORIZONTAL DATUM NAD 83/91 
VERTICAL DATUM NAVD 88 

TEMPORARY ST ONE OUTLET ST RUCTURE. 

=0 GABIONS. 
0= T.S.T. 

INLET PRO TECTION 

GROUND ELEVATION 

ii M ^ 

Ol .,.P. 

TEMPORARY SE DIMENT T RAP WITH SILT FE NCE 

DATUM LINE 

TEMPORARY SE DIMENT T RAP WITH STRAW BALES 

TEMPORARY SE DIMENT TRAP WIT H 
STONE OUTLET ST RUCTURE 

GRADE ELEVATION 
TEMPORARY SE DIMENT T RAP WITH 
RIPRAP OU TLET ST RUCTURE 

DESIGN TRAFFIC DATA 

A.D.T. 
D.H.V. 
DIRECTIONAL DISTRIBUTION 
PERCENT TRUCK S-A.D.T. 
PERCENT TRUCKS-D.H.V. 
DESIGN SPEED 

2000 
4,200 
9% 
57% 
5% 
3% 

25 MPH 

20 20 
6,750 
9% 
62% 
5% 
3% 

25 MPH 

(EST.) 

T.S.T. 

ALL WORK ON THIS PROJECT SHALL CONFOR M TO: 
THE MARYLAND DEPARTMENT OF TRANSPORTATION. 
STATE HIGHWAY ADMINISTRATION'S SPECIFICATIONS 
ENTITLED STANDARD SPECIFICATIONS FOR CONSTRUCTION 
AND MATERIALS DATED JANUARY 2001 AND THE COMPANION 
MANUAL EN TFTLED GENERAL PRO VISIONS FOR CONSTRUCTION 
CONTRACTS REVISION THEREOF OR ADDITIONS THERETO; THE 
SPECIAL PROVISIONS INCLUDED IN THE INVITATION FOR BIDS 
BOOK; THE ADMINISTRATION'S BOOK OF STANDARDS FOR 
HIGHWAYS AND INCIDENTAL STRUCTURES AND THE LATEST 
MANUAL ON UNIFORM TRAFFIC CONTROL DEVIC ES (MUTCD) 

THE LOCATION OF UTILITIES SHOWN ON THE PLANS ARE FOR 
INFORMATION AND GUIDANCE ONLY. NO GUARANTEE IS MADE 
AS TO THE ACCURACY OF SAID LOCATIONS. 

SEDIMENT AND EROSION CONTROL REGULATIONS WILL BE 
STRICTLY ENFOR CED DURING CONSTRUCTION. 

OWNERS / DEVELOPERS CERTIFICATION : 
I/WE HEREBY CER TIFY THAT ANY CLEA RING. GRADING, 
CONSTRUCTION ANCVOR DEVELOPMEm- WILL BE DONE 
PURSUANT TO THIS PLAN, AND THAT ANY RESPONSIBLE 
PERSONNEL INVOLVED IN THE CONSTRUCTION PROJECT 
WILL HAVE A CERTIFICATE OF ATTENDANCE AT A 
MARYLAND DEPARTMENT OF THE ENVIRONMENT APPROVED 
TRAINING PROGRAM FOR THE CONTROL OF SEDIMENT 
AND EROSION BEFORE BEGINNING THE PROJECT. 
I HEREBY AUTHORIZE THE RIGHT OF ENTRY FOR 
PERIODIC ON-SITE EVALUATION BY STATE OF 
MARYLAND, DEPARTMENT OF THE ENVIRONMENT. 
COMPLIANCE INSPECTORS. 

STANDARD STABILIZATION NOTE: 
FOLLOWING INITIAL SOIL DISTU RBANCE OR REDISTURBANCE, 
PERMANENT OR TEMPORARY STABILIZATION SHALL BE 
COMPLETED WITHIN SEVEN (7) CALENDER DAYS AS TO 
THE SURFACE OF ALL PE RIMETER CONTROLS. DIKES. SWALES. 
DITCHES. PERIMETER SLOPES. AND ALL SLOP ES GREATER THAN 
3 HORIZONTAL TO 1 VERTICAL (3:1 ) AND FOURTEEN (14) DAYS 
AS TO ALL OTHE R DISTURBED OR GRADED AREAS ON THE 
PROJECT SITE . 

ALL STO RMWATER MANAGEMENT FACIUTIES CONST RUCTED 
FOR THIS CONT RACT SHALL BE INSPECTED BIANNUALLY 
WITH MAINTENANCE PROVIDED WHEN REQUIRED. 

THE STATE HIGHWAY ADMINISTRATION SHALL ONLY BE 
RESPONSIBLE FOR THE COMPLETENESS OF DOCUMENTS 
OBTAINED DIRECTLY FROM THE STATE HIGHWAY 
ADMINISTRATION CASHIER'S OFFICE. FAILURE TO ATTACH 
ADDENDA MAY CAUSE THE BID TO BE IRREGULAR. 

RIGj-FT OF WAY AND EASEMENT UNES SHOWN ON THESE 
PLANS ARE FOR ASSISTANCE IN INTERPRETING THE PLANS. 
THESE UNES DO NOT REP RESENT THE OFFICIAL PRO PERTY 
ACQUISITION LINES. FOR OFFICAL FEE RIGHT OF WAY 
AND EASEMENT INFORMATION. SEE APPROPRIATE RIGHT OF 
WAY PLAT . 

MDE «0I-SF-04I 

REVIEWED AND APPROVAL RECO MMENDED 

.. .. ^ -
CHI^. BFUDQE DESIGN DMSION • 

APPROVAL RE COMMENDED 
f * ^ •. 

DIF£CTOR, OFRCE OF BFUD^ DEVEIJOPMENT 

APPROVED 

DEPUTY ADMINtSTTRATOR - PLANNING AND ENG :EERI^'G 

OTHER CONTRACTS FOR THIS STRU CTURE STRUCTURE 
INVENTORY NO. 314300 SURVEY 

BOOK NO. :\0705300\md986k-l patuxent\13143ttl. INDEXED 



4 CONSTRUCTION, P/GL, P.G.L., P/GE LINE 

_ VARIES (I6'-I2') 6=0' 
THROUGH 

LANE 
SHOULDER 

MATCH EXISTING 
CROSS SLOPE 6X 

MIN= 2" MILL/OVERL AY 

S A, +50 TO 5 )TA, 9 
US 29 ACOEL LANE 

36.0' 

I CONSTRUCTION, P/GL, P.O.L., P/GE LINE 

0.0' 2' &• 
MAINLINE US 29 

6=0' 
SHOULDER 

MIN= 2" MILL/OVERLAY 
MEET 

EXIS= X-SLOPE 

STA„200+00 
S 2Q 

STA.208+07 
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ha 
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on a 
24 C 0 • 

o 
D lace 2" o 
steeper. 

CONSTRUCTION, P/GL, P=G=Lo, P/GE LINE 

p/ 

STA,208 + 50 STA, 200 + 00 TO STA,202 + 50 
S 29 DECEL ROADSID 

ORADINO DE 

6 

^ CONSTRUCTION, P/GL,P=GoLo,P/GE LINE 
B CONSTRUCTION. P/GL, P = G,L = , P/GE LINE 

I CONSTRUCTION 
& P/GE LINE 

RAMP 

A 
SHOULDER 

6=0' 
SHOULDER 

2' 
THROUGH 

LANE 

MAX= l^0LL = = 7X 

6=0' 
SHOULDER 

6 = 0' 
•aa 'Bi-

S. CONSTRUCTION 
a< P/GE LINE 
RAMP 'A' 

6.0' 12' - 16' 6.0' 
SHOULDER THROUGH SHOULDER 

LANE 

slope varies 

208+58 

CARBIDE GRIND 2^1m:i^WEWAY 

A. 109 + 39 

RA n A 
RA D D 

D 

^ CONSTRUCTION, P/GL, P.G=L=, P/GE LINE 

D SURER ELE D B S D 

C = .0004 C = .0003 

STATION A B C REMARKS STATION A B 0 

STA. 207 + 57.21 -0.02 LAST NORMAL STA. 08+50.25 "0.02 LAST NORMAL 

STA. 208 + 57.21 -0.0! -0.06 -0.06 FIRST FULL SURER STA. 109 + 83.25 -0.01 -0.06 -0.06 LIRST FULL SUPER 

STA. 210 + 27.20 -0.0! -0.06 -0.06 LAST FULL SURER STA. 11+17.45 -0.01 -0.06 -0.06 LAST FULL SURER 

STA. 211+27.20 
-0.02 

FIRST NORMAL STA. 112 + 50.45 -0.02 FIRST NORMAL 

0=0' 
US 29 

S= BO UND 

2' 6=0' 
SHOULDER 

6X 
MIN„ 2" n\/PPi A V 

0 STA,208 + 50 

•3" 

NOT TO SCALE 

REVISIONS 

RED LIN 
STATE OF MARYLAND 

DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 

HIGHWAY DESIGN DIVISION 
REPLACEMENT OF BOX CULVERT #1314300 ON MD 980K 

(SOUTH ENTRANCE) OVER LITTLE PATUXENT RIVER. 
CONT, NO. H08395I75 
PREL. TRA C. BY 

F.A.p. NO. SEE TITLE SHEET SHEET N O. 
FINAL TRAC. BY 

OF 15: 
THIS$ISTWHERE$YOUR$FILENAME$WILL$PLOT 
THIS$SPACE$IS$FOR$THE$DATE 
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PAVEMENT LEGEND 
© 2.0 in. HOT MIX ASPHALT SUPERPAVE 12.5 mm FOR SURFACE, 

PC 64-22, LEVEL-2 
3.0 in. HOT MIX ASPHALT SUPERPAVE 19.0 mm FOR BASE - PG 64-22, Levei-2 

4.0 in GRADED AGGREGATE BASE COURSE 

TOP OF SUBGRADE & LIMIT OF CLASS 2 EXCAVATION 

EXISTING SURFACE AFTER GRINDING 2.0 In 

LONGITUDINAL UNDERDRAIN (See SP 306 and STANDARD NO. MD-387.II FOR PLACEMENT) 
(SEE NOTE 2) 

© Top of Subgrode & Limit of Class I Excavafion 

HOT MIX ASPHALT SUPERPAVE FOR wedge / level (see note I) 

NOTE I : IF NECESSARY USE THE FOLLOWING ITEM FOR WEDGE/LEVEL, AS DIRECTED BY THE ENGINEER, 
VARIABLE DEPTH HOT MIX ASPHALT SUPERPAVE 9.5 MM FOR WEDGE/LEVEL, PG 64-22, Level 2 
(1.5 IN. MAXIMUM LIFT) 

1 

NOTE 2 : Class SD Type IIGeofexflle shall be used to wrap the underdrain trench 

Ramo A New Construction 

US 29 (South) Base Widening and Resurfacing 

US 29 South Mainline and 
eratfon /Deceleration^'Cane 

986 K and Ramp B Resurfacing 

L ; 1 

Existing HMA Pavemen t 

PAVEMEN TILITY PA" 
2.0 in. HOT MIX ASPHALT SUPERPAVE 12.5mm, PG 64-22, LEVEL-2 

3.0 in. HOT MIX ASPHALT SUPERPAVE 19.0mm, PG 64-22, Level-2 

4.0 in BASE COURSE USING GRADED AGGREGATE 

BACKFILL MATERIAL AS PER SECTION 303 OF THE 200! STANDARD SPECIFICATIONS 
FOR CONSTRUCTION AND MATERIALS. 

UTILITY 

Minimun 2' 

xi^^ting HMA Pavemipnf 

6" 

NOT TO SCALE 

REVISIONS STATE OF fVARYLAND 
DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 

HIGHWAY DESIGN DIVISION 
REPLACEMENT OF BOX CULVERT ^1314300 ON MD 986K (SOUTH 

OVER LITTLE PATUXENT RIVER 
CONT. NO. HQ8395175 
PREL. TRAC. BY 

F.A.P. NO. SEE TITLE SHEET ^HFPT N O. 3 
PINAL TRAC. BY 

THiS$IS$WHERETYOUR$FIL£NAME$WILL$PLOT 
THIS$SPACE$IS$FOR$THE$DATE 



CURVE C-l 
A=8°I6'58.4II7" R 
D= ir03'0L0620 

3T„5436 
74.9563 

R= 518.5000 
,3575 

CURVE C-3 
A=46°38'03.9I86" R 

20° 5944.874 
17.6696 
222.2013 
273.0000 
24.2796 

A -
D = 

CURVE C-4 

33°24'05.32 
49°23'34.488 
269.3586 
270.0822 
16.0000 
77.2747 

CURVE C-2 
A = 8°45'34.8084" R 
D= ir03'0l.0620 
T=: 39.7128 
L= 79.2709 
R= 518.5000 

,5186 

CURVE C-

CURVE C 

CURVE C 

CURVE C-

ST "A' " Oh \ N( 9RTK EAS" 
PC 03 + 32.83 56 7 z .0^ 50 352657.2602 
p 03 + 70.37 56 68^ 1.8 485 352680.8629 
P T 0^ 1 + 07.78 56 652.5564 352700.0 33 

PC 05 + ̂  15.26 56 53^ 1.3074 352770. 393 
p 05 + 8^ .98 56 500. ^ 194 352790.3962 
PT 06 + 2^ 1.54 56 z 63.3 049 352805.2 49 

PC 09 + 39.24 56 .3256 352922.6^ 80 
p 0 + 56.9 56 062. 5 50 352966.5560 
P T + 6 2 

a 15 560955.2723 3529 7.3398 

PC 208 + 07.2 56 337. ^ 384 353079.8: T 2 
p 0 + 76.57 56 092.4 3 6 352967.3 38 
P" 0 + 77.30 56 3 42.3: 348 352866.803 

20 + 00 

207+00 
206+00 

OA DD / su RVE :Y R 
• N EO. 

r 

RO NT NORT - EAS" p 
— EV. 

56 6.5 67 35294 6.628 303.35 

2 56 389. 670 35282 809 298.34 

3 56 480.050^ 352779.7652 299.55 

z 56 74 8.^ 59 352656.5858 3 3. 0 

5 56 888.8087 353 4 5. 780 297.72 

6 56 723.0624 353 55.^ 17 7 295. 9 

7 56 556.0065 353 07.76 9 295.2^ 

8 56 660.0047 3532 9.04 3 30 .65 

9 
C

O
 o
 

C
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D

 LO o
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o
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0
 

K
T

 35354 9. 830 305.69 

0 56 : T52.4 420 35288 

o
 

LO LO O
 300.2 

56 : 525.4' 920 352758.9070 , 300.5^ A 

C24° 43'28.5853"W 

U 6 + 00 

TRUCTON RCMP B 
^ OF CONS 1 \ w ^ 

O 

203+00 

208+00 

GSOl 

+ 00 22+00 SURVEY BOOK" 18532 

0 WASHINGTO 
GEOMETRIC LAYOUT 

SCALE; 1" = 50' 

REVISIONS STATE OF MARYLAND . „ 
DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 

HIGHWAY DESIGN DIVISION 
REPLACEMENT. OF BOX CULVERT «1314300 ON MD 9&GK SOUTH ENTRANCE) 

OVER LITTLE PATUXENT RIVER 
CONT. NO. HQ8395175 
PREL. TRAC. BY 

F.A.p. NO. SEE TITLE SHEET SHEET N O. ^ OF 
FINAL TRAC. BY 

C;\dgn\md986K\gsOim986k.agn 
05-AUG-2002 IH16 
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REVISIONS 

RBD L_ I NB 
STATE OF MARYLAND 

DEPARTMENT OF TRANSPORTATION 

STATE HIGHWAY ADMINISTRATION 
HIGHWAY DESIGN DIVISION 

REPLACEMENT OF BOX CULVERT «I3I4300 ON MD 986K (SOUTH ENTRANCE) 
OVER LITTLE PATUXENT RIVER 

CONT. NO. H08395I 75 
PREL. TRAC. BY 

F.A.P. NO. SEE TITLE SHEET SHEET NO. _5E 
FINAL TRAC. BY 

OF 

THIS^IS$WHERE$YOUR$FILENAME$WILL$PLOT 
THIS$SPACE$IS$FOR$THE$DATE 



MD 986K PROFILE 
RAMP B 
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330 

320 

310 
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290 

280 

340 
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320 

310 7 
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1 13+50 
100+00 100+50 101+00 101+50 102+00 102+50 103+00 103+50 104+00 104+50 105+00 105+50 106+00 106+50 107+00 107+50 108+00 108+50 109+00 109+50 110+00 110+50 111+00 111+50 112+00 112+50 113+00 

280 

IP' wwmm 

Itor 

HOR. [ IN. = 50 FT. 

VERT. I IN. = 10 FT. 

PR 01 FROM 5TA. 100+00 TO STA. 113+50 

REVISIONS 
^-ADDENDUM No.l 

87''50+0-2-

STATE 
DEPARTMENT 
STATE HIGHWA 

HIGHWA' 
REPLACEMENT OE BOX CULVERT 

OVER LITTLE PAT 

MARYLAND 
TRANSRORTATION 
ADMINISTRATION 

ON DIVISION 
1300 ON MD 986K (SOUTH ENTRANCE 
^ RIVER 

CONT.NO. H08395I75 r .A.p. V SEP TITLE SHEET 
PREL. TRA C. BY FINAL TRAC. BY 

SHEET NO. or 

THISTlS$WHERETYOURA,-lLENAME$WILL$f^ 
THIS$SPACE$IS1^E0R$THE$DATE 



REMOVE AND RESET EXISTING W-BEAM 

284 LF.- FROM STA. 117+50 RT TO S 
182 LF.- FROM STA, 118+58 LT TO ST 

605.21 

20+34 RT. 
-^0+40 LT. 

NOTE I: SOIL BORING LOG SUMMARY SHEETS ARE INCLUDED IN THE IN\ 

NOTE 2: SHOULDER RUMBLE STRIPS SHALL BE ADDED TO THE FINAL . 
PROPOSED ACCELERATION LANE. 

ION FOR BIDS. 

ACE ALONG THE 

TYPE "C" TRAFFIC BARRIER END ATMENT MD STD. 605.03 
STA. 117+50, 40FR RT, S +58, SOFT LT. 

TYPE "I" TRA FFIC BARRIER END TRb iENT MD STD. 605.41-01 

STA. 120+34, 5FR RT, ST^.120+40, 44FT LT. 

LEGEND 
FULL DEPTH PAVING 

REMOVAL OF EXISTING PAVEMENT 

_ GRIND AND RESURFACE 2" DEPTH 

SOIL BORING 

TO WASHINGTON 
THROUGH 

CROSS REFERENCES SHEET 
TYPICAL SECTIONS 
PAVEMENT DETAILS 
GEOMETRIC SHEET 
PROFILES 
DRAINAGE PROFILES 
TRAFFIC CONTROL PLANS 
SEDIMENI AND EROSION CONTROL 
SIGNING & MARKING PLANS 

FROM STA. 113 + 50 TO STA. 120 + 40 PS 0 

SCALE: 1" = 30' 

REVISIONS STATE OF MARYLAND 
DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 

HIGHWAY DESIGN DIVISION 
REPLACEMENT OF BOX CULVERT «1314300 ON MD 986K (SOUTH ENTRANCE) 

OVER LITTLE PATUXENT RIVER 
coNT. NO. H 08395175 F.A.P. NO. SEE TITLE SHEET SHEET NO. OF 
PREL. TRAC. BY FINAL TRAC. BY 

C:\dgn\rnd986K\ps0lm986K.clgn 
06-AUG-2002 09s22 



REMOVAL OF EXISTING PAVEMENT 

2! C.Y. 

INSTALL 6" LO NGITUDINAL UNDERDRAIN 

503 L,F. FROM STA. 205+50 TO STA. 210+53 RT. 

INSTALL TRAFFIC BARRIER W-BEAM MD STD. 605.21 

REMOVAL OF EXISTING TRAFFIC BARRIER 
275 LF." FROM RAMP "A" GO RE TO 

STA. 111+50 RT. ON RAMP "B" 
03 LF." FROM STA. 207+50, 40FT RT. TO 

STA. 208+43, 8.5FT RT. 
RAMP "A" 

FULL DEPTH SAW CUT 

300 LF.- FROM STA. 205+50 2'LT.. TO STA. 208+50 IB'LT. RAMP "A" 

246 LF." FROM STA. 108+16 6'LT.. TO STA. 110+62 6'LT. RAMP "B" i 
206 LF.- FROM STA. 109+5118'RT.. TO STA. 111+57 15'RT. RAMP "B" A 
12 LF.- FROM STA. 106 + 00 18'RT., TO STA. 106 + 12 18' RT. RAMP "B"iL 

NOTE TO CONTRACTOR 
CONTRACTOR TO PROTECT ALL EXISTING UTILITIES WHILE 

REMOVING THE EXISTING ROADWAY. 

638 LF. FROM STA. 205+50, 9FT RT. TO 
STA. 211+88, 8,0 FT RT. RAMP "A" 

TYPE 1 TRAFFIC BARRIER END TREATMENT MD STD. 605.10 
lEA 'STA. 108 + 98, 27.OFT RT. RAMP "B" 

STA. 211+88, 8.OFT RT. RAMP "A" A 

TYPE C TRAFFIC BARRIER END TREATMENT MD STD. 605,03 

STA. 106+85, 20.OFT RT. RAMP "B' 

NOTE Is S OIL BORING LOG SUMMARY SHEETS 
ARE INCLUDED IN THE INVITATION FOR BIDS, 

NOTE 2s SEE DRIVE TESTS AND BORINGS PLAN SHEET 
FOR BORINGS DRILLED FOR BOX CULVERT 

NOTE 3; SHOULDER RUMBLE STRIPS SHALL BE ADDED TO THE 
FINAL SURFACE ALONG THE PROPOSED DECELERATION LANE. 

DRAINAGE STRUCTURE SCHEDULE 
STA. 208+53,15.6,'RT." STD. TYPE 'C ENDWALL (MD-354,0I) FOR 72" RCP 

EXTEND EXISTING CULVERT 
23 L.F. OF 72" RC CP 

RIPRAP SCHEDULE 

STA.208+53 

STA. 208 + 53, TO STA, 208 + 72 - CLASS I RIP RAP - 44 S.Y. 

INSTALL TRAFFIC BARRIER W-BEAM MD STD. 605.21 

465 LF.^LF. FROM STA. 106+85, 20FT RT. TO 
[SI STA. 100108, 27.0 FT RT. RAMP "B" 

'A 

R/iv 
OF THROUGH 

y 

WETLANDS 
AREA 

Qj 

- -

00 O 
TFURFI£_J^BRJ£B^ 

3ta 

19 PS03 

ETLAND9 
AREA I 

"+PLE PATVXENT 

\ "(iS-iV-

CM /•: >7 
T /• c?' / 

Qj / 
2'^ / 1 
/ 

^ ,C<' 
03 \ 

Y# \ 

R/W LINE 

\ WETLANDS ^ 
^ AREA 

'vr 

<p. 

CO 

CO WOODS 

WOODS 
./tOE OE EILL 

I OF CONSTRUCTION 
RAMP " B" 

US 29 COLUMBIA PIKE 
SOUTHBOUND ROADWAY 

Q 

207+00 206+00 
I OF CONSTRUCTION 

RAMP 'W 

o 

VO 

a 
on 

LEGEND 
FULL DERTH PAVING 

GRIND AND RESURFACE 2" DE PTH 

REMOVAL OF EXISTING PAVEMENT 

RESURFACE 2"DEPTH 

SOIL BORING 

TO WASHINGTON 

CROSS R EFERENCES SHEET 
TYPICAL SECTIONS 
PAVEMENT DETAILS 
GEOMETRIC SHEET 
PROFILES 
DRAINAGE PROFILES 
TRAFFIC CONTROL PLANS 
SEDIMENT AND EROSION CONTROL 
SIGNING 8. MARKING PLANS 

NOTES FORs 6 " LONGITUDINAL UNDERDRAIN OUTLETS 
UNDERDRAIN OUTLETS FOR LONGITUDINAL UNDERDRAIN SHALL BE 
LOCATED AT THE LOWEST ELEVATION ON ALL VERTICAL CURVES. 
LONGITUDINAL UNDERDRAIN SHALL BE OUTLETTED INTO OTHER DRAINAGE 
STRUCTURES WHEREVER POSSIBLE 
OUTLETS SHALL NOT EXCEED 250 FEET MAXIMUM INTERVALS. 

SCALE: r = 30' 

REVISIONS 
^-ADDENDUM No.l 

8/30/02 
S] RED l_ I NE 

lZ/^/o3 

TO BALTIMORE 

FROM STAJ13+50 TO STA.205+50 

STATE OF MARYLAND 
DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 

HIGHWAY DESIGN DIVISION 
REPLACEMENT OF BOX CULVERT «I3M300 ON MI 

OVER LITTLE PATUXENT RIVER 

D S 02 

986K (SOUTH ENTRANCE) 

coNT. NO. H08395175 F.A.P. NO. SEE TITLE SHEET NO. OF £s: 
PREL. TRAC. BY FINAL TRAC. BY 

THIS$IS$WHERE$YOUR$FILENAME$WILL$PLOT 
THIS$SPACE$IS$FOR$THE$DATE 



• us 29 

NOTE: SOIL BORING LOG SUMMARY SHEETS ARE 
INCLUDED IN THE INVITATION FOR BIDS. FULL DEPTH SAW CUT FOR 8 FT. WALKWAY 

AS SHOWN ON PLANS 

TOO LF. 

410 LF." FROM STA. 101+90 18'LT. TO STA. 106+00 IB'LT.A 

NOTE TO CONTRACTOR 

CONTRACTOR TO PROTECT ALL EXISTING UTILITIES WHILE 
REMOVING THE EXISTING ROADWAY. 

REMOVAL OF EXISTING PAVEMENT 

532 C.Y. 

0 COLUMBIA 

LEGEND 

CROSS REFERENCES SHEET 
TYPICAL SECTIONS 
PAVEMENT DETAILS 
GEOMETRIC SHEET 
PROFILES 
DRAINAGE PROFILES 
TRAFFIC CONTROL PLANS 
SEDIMENT AND EROSION CONTROL 
SIGNING & MARKING PLANS 

FULL DEPTH PAVING 

GRIND AND RESURFACE 2' DEPTH 

REMOVAL OF EXISTING PAVEMENT 

SOIL BORING 

FROM STAJOO+61 TO STA. 106+00 PS 03 

MATCH TO PS04 SCALE: 1" = 30' 

REVISIONS 
^-ADDENDUM No.l 

STATE OF MARYLAND 
DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 

HIGHWAY DESIGN DIVISION 
REPLACEMENT OF BOX CULVERT «13I4300 ON MD 986K (SOUTH ENTRANCE) 

OVER LITTLE PATUXENT RIVER 
coNT. NO. H08395175 F.A.P. NO. SEE TITLE SHEET SHEET NO 1 OF 
PREL. TRAC. BY FINAL TRAC. BY 

THIS$IS$WHERE$YOUR$FILENAME$WILL$PLOT 
THIS$SPACE$IS$FOR$THE$DATE 



REMOVAL OF EXISTING PAVEMENT 

982 C.Y. 

REMOVAL OF EXISTING W-BEAM 

47 L.F.- FROM STA. 200+00 RT. TO STA. 200+47 RT, 
164 L,F.- FROM STA. 202+08 TO TO STA. 203+72 RT. 

INSTALL TRAFFIC BARRIER W-BEAM W ITH STD.6Q5.2I 

285 LF. FROM STA. 202+65, I6FT RT TO STA. 205+50, 9FT RT. 

TYPE C TRAFFIC BARRIER END TREATMENT MD STD. 605.03 

STA. 202+65, 16 FT RT. RAMP "A" 

REMOVE EXISTING STRUCTURE No. 13142 

TRIPLE 72' CMP --.LUMP SUM 

FULL DEPTH SAW CUT FOR 8 FT. WALKWAY 

520 L.F. " 

DRAINAGE STRUCTURE SCHEDULE 

STA. 203+47. 15.0'RT. - STD. TYPE 'C ENDWALL (MD-354.01) FOR 72" RCP 

FULL DEPTH SAW CUT 

550 L.F.- FROM STA. 200+00 2'LT. TO STA. 205+50 2'LT. 

EXTEND EXISTING CULVERT 

19 L.F. OF 72" RCCP 

INSTALL 6" LONGITUDINAL UNDERDRAIN 

550 L.F. FROM STA. 200+00 RT TO STA. 205+50 RT, 

RIPRAP SCHEDULE 

STA. 203+45, 13.0'RT. TO STA. 203+73, 41.0'RT. - CLASS I RIPRAP - 44 S.Y. 

NOTE I; SOIL BORING LOG SUMMARY SHEETS 
ARE INCLUDED IN THE INVITATION FOR BIDS. 

NOTE 2: SHOULDER RUMBLE STRIPS SHALL BE ADDED TO THE 
FINAL SURFACE ALONG THE PROPOSED DECELERATION LANE 

NOTES FOR: 6" LONGITUDINAL UNDERDRAIN OUTLETS 
UNDERDRAIN OUTLETS FOR LONGITUDINAL UNDERDRAIN SHALL BE 
LOCATED AT THE LOWEST ELEVATION ON ALL VERTICAL CURVES. 
LONGITUDINAL UNDERDRAIN SHALL BE OUTLETTED INTO OTHER DRAINAGE 
STRUCTURES WHEREVER POSSIBLE 
OUTLETS SHALL NOT EXCEED 250 FEET MAXIMUM INTERVALS. 

--usw 4js^, 

WOODS 
10^ OF FILL 

MIT OF WORK 
CONTRA. NO. H08395I75 

STA. 200+00 

204+00 203+00 

202+00 
CONSTRUCTION 

201+00 ns 29 PIKE 
BOADWA 

NOTE TO CONTRACTOR 

CONTRACTOR TO PROTECT ALL EXISTING UTILITIES WHILE 
REMOVING THE EXISTING ROADWAY. 

RANVP 'A " 205+00 

C 
o 

© 

.p 

TO WASHINGTON TO BALTIMORE 

LEGEND 
; FULL DEPTH PAVING 

GRING AND RESURFACE 2" DEPTH 

REMOVAL OF EXISTING PAVEMENT 

RESURFACE 2" DEPTH 

SOIL BORING 

SCALE: 1" = 30' 

CROSS REFERENCES SHEET 
TYPICAL SECTIONS 
PAVEMENT DETAILS 
GEOMETRIC SHEET 
PROFILES 
DRAINAGE PROFILES 
TRAFFIC CONTROL PLANS 
SEDIMENT AND EROSION CONTROL 
SIGNING & MARKING PLANS 

PS04 FROM 200+00 TO 205+50 

REVISIONS 
^-ADDENDUM No.l 

D S 04 
STATE OF MARYLAND 

DEPARTMENT OF TRANSPORTATION 

STATE HIGHWAY ADMINISTRATION 
HIGHWAY DESIGN DIVISION 

REPLACEMENT OF BOX CULVERT *1314300 ON MD 986K (SOUTH ENTRANCE) 
OVER LITTLE PATUXENT RIVER 

CONT. NO. H08395175 
PREL. TRA C. BY 

C;\dgn\md986k\ps04m986K.dgn 
30-AUG-2002 10:12 

F.A.p. NO. SEE TITLE SHEET SHEET N O. OF 
FINAL TRAC. BY 



TRAFFIC CONTROL P LAN 
SEQUENCE OF C ONSTRUCTION 

PHASE -1 

1.) ESTABUSH NEW TRAFFIC PA TTERN 
USING TEMPORARY C HANNELIZATION DEVICES. 

- ALL L ANES SH ALL B E OP EN DURING 
CONSTRUCTION HOURS. 

2.) ERECT A LL SIGNING AND MARKING 

3.) COMPLETE S HOULDER WIDENING AND NEW BRIDGE 
STRUCTURE AN D REMOVE E XISTING TRAFFIC BARRIER 
4.) CONSTRUCT P ORTION OF RA MP WUP TO STA. 209+50 

MAINTENANCE OF TRAFFIC PHASE 1 

LEGEND 
TEMPORARY CHANNELIZATION DEVIC 

TRAFFIC CONTROL SIGN 

WORK AREA 
CONCRETE BARRIER 
CRASH CUSHION TP 01 

SCALE:!"=50' 

REVISIONS 
/!:^-ADDENDUM NO.I 

8/30/02 
m RED LINE tio.\ 

\\/Z0/OX 

STATE OF MARYLAND 
DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 

HIGHWAY DESIGN DIVISION 
REPLACEMENT OF BOX CULVERT "1314300 ON MD 986K (SOUTH ENTRANCE) 

OVER LITTLE PATUXENT RIVER 
CONT. NO. H08395I75 
PREL. TRAC. BY 

F.A.p. NO. SEE TITLE SHEET SHEET NO. // OF •?" V 
FINAL TRAC. BY 
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PHASE 3 TRAFFIC CO NTROL PLAN 
SEQUENCE OF C ONSTRUCTION 

PHASE - 3 
1) ERECT P ERMANENT E XIT S IGNS ON RAMP 'A' 
2.) ESTABLISH NEW TRAFFIC PA TTERN 

USING TEMPORARY C HANNEU2AT10N DEVICES. 

- ALL L ANES SH ALL BE OP EN DURING 
CONSTRUCTION HOURS. 

3.) COMPLETE SH OULDER RECONSTRUCTION 
4.) PLACE TE MP. PAVEMENT M ARKINGS 
5.) REMOVE C HANNELIZATION DEVICES 
6.) THE EX ISTING GROUND MOUNTED SIGN AT TH E 

BEGINNING OF DE CEL. LANE F OR RAMP A', SHALL 
BE C OVERED WHEN MD986L 18 C LOSED AND RAMP A IS O PENED. 

TRAFFIC CO NTROL P LAN 
SEQUENCE OF C ONSTRUCTION 

PHy^E -4 
1.) ESTABLISH NEW TRAFFIC PA TTERN 
USING TEMPORARY C HANNELIZATION DEVICES. 

- ALL LANES SH ALL BE OP EN DURING 
CONSTRUCTION HOURS. 

2.) GRIND 986K AN D US 29 (SOUTH), PLACE TE MP. PAINT 
3. OVERLAY U S 29 (SOUTH) AND 986K 
4.) PLACE TH ERMOPLASTIC A FTER HM A HA S CU RED 
6.) REMOVE T RiPPLE 72" CMP-STABIUZE BA NK WITH 

IMBRICATED RIPRAP . 
6.) REMOVE E XISTING PAVEMENT S ECTION AS S HOm ON PL ANS 

TEMPORARY CHANNELIZATION DEVICE 

TRAFFIC CONTROL SIGN 

WORK AREA A CRASH CUSHION 
CONCRETE BARRIER SCALE:1" = 50' 

REVISIONS 
A\-AD0ENDUM NO.I 

8/30/02 . 
RED LINE NO. 4 
\\/3.o/o2. 

STATE OF MARYLAND 

DEPARTMENT OF TRANSPORTATION 

STATE HIGHWAY ADMINISTRATION 
HIGHWAY DESIGN DIVISION 

REPLACEMENT OF BOX CULVERT "I3M300 ON MD 986K (SOUTH ENTRANCE) 
OVER LITTLE PATUXENT RIVER 

CONT. NO, H08395I75 
PREL, TRAC. BY 

F.A.P. NO. SEE TITLE SHEET SHEET NO. 
FINAL TRAC. BY 
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EROSION AND SEDIMENT CONTROL - GENERAL NOTES 
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1. MDE NOTIFICATION 
THE CONTRACTOR AND/OR SNA fcftJST NOTIFY KDE IN WRITING AND/OR 
BY TELEPHONE (410) 631-3510 AT THE FO LLOWING POIN TS: 

- PRE-CONSTRUCTION MEETING 
- EROSION AND SEDIMENT CONTROL MEETING (MINIMUM 7 WORKING 

DAYS PRIOR TO COMMENCING EARTH DISTURBING ACTIVITIES) 
- FaLOWING INSTALLATION OF INITIAL SEDIMENT CONTROL 

MEASURES 
- DURING INSTALLATION OF MAJOR SEDIMENT CONTROL 

BASINS/TRAPS 
- PRIOR TO REMOVAL OR MODIFICATION OF ANY SEDIMENT 

CONTROL STRUCTURE(S) 
- PRIOR TO REMOVAL OF ALL SEDIKENT CONTROL DEVICES 
- PRIOR TO FINAL ACCEPTANCE BY SHA 

2. STANDARDS AND SPECIFICATIONS 
THIS PLAN IS DESIGNED AND SHALL BE CONSTRUCTED IN ACCORDANCE 
WITH THE 1994 MARYLAND STANDARDS AND SPECIFICATIONS FOR SOIL 
EROSION AND SEDIICNT CONTROL. EROSION AND SEDIMENT 
CONTROL GUIDELINES FOR STATE AND FEDERAL PROJECTS DATED 
JANUARY 1990 AS WELL AS THE STATE HIGHWAY ADMINISTRATIONS 
(SHA) SPECIFICATIONS TITLED "STANDARD SPECIFICATIONS FOR 
CONSTRUCTION AND MATERIALS" DATED JANUARY 2001 AND ALL 
REVISIONS THEREOF AND ADDITIONS THERETO INCLUDED IN THE 
CONTRACT DOCUMENTS. THE CONTRACTOR SHALL HAVE A COPY 
OF THE 1994 "MARYLAND STANDARDS AND SPECIFICATIONS FOR 
SOIL EROSION AND SEDIMENT CONTROL" ON THE SITE. 

3. INGRESS/EGRESS CONTROLS 
THE CONTRACTOR SHALL PROTECT ALL POINTS OF CONSTRUCTION 
INGRESS AND EGRESS TO PREVENT THE DEPOSITION OF MATERIALS ON 
PUBLIC ROADS. ALL MATERIALS DEPOSITED ON PUBLIC ROADS SHALL 
BE MECHANICALLY REMOVED IMMEDIATELY. THE FLUSHING OF ROAD 
SURFACES IS PROHIBITED. 

TYPICALLY. ALL INGRESS AND EGRESS POINTS SHALL BE CONTROLLED 
THROUGH THE USE OF A "STABILIZED CONSTRUCTION ENTRANCE." 

4. INSPECTION 
THE CONTRACTOR SHALL INSPECT DAILY AND MAINTAIN CONTINUOUSLY 
IN AN EFFECTIVE OPERATING CONDITION ALL EROSION AND SEDIMENT 
CONTROL HCASURES. 

5. SHUTDOWNS AND OR PENALTIES 
TOTAL COMPLIANCE WITH THE APPROVED EROSION AND SEDIMENT 
CONTROL PLAN IS EXPECTED AT ALL TIMES. IN CASES WHERE THE 
CONTRACTOR IS FOUND TO BE IN NON-COMPLIANCE SHA MAY TAKE 
STEPS TO liJPOSE S ELECTED OR TOTAL SHUTDOWNS AND IMPOSE PER 
DAY PENALTIES FOR NON-COMPLIANCE. 

THE DISTRICT ENGINEER CAN IMPOSE A TOTAL OR 
PARTIAL SHUTDOWN IF THE PROJECT MAY ADVERSELY 
IMPACT THE WATERS OF THE STATE. 

6. RECORD KEEPING 
THE PROJECTS' APPROVAL LETTER. APPROVED EROSION AND SEDIMENT 
CONTROL PLANS. APPROVED CHANGE REQUESTS. DAILY LOG BOOKS AND 
TEST REPORTS WILL BE AVAILABLE AT THE SITE FOR INSPECTION 
BY DULY AUTHORIZED OFFICIALS OF MDE. 

7. EROSION AND SEDIMENT 
CONTROL EXCAVATION 

SILT REMOVED FROM CONTROL DEVICES SHALL BE PLACED 
IN AN APPROVED WASTE SITE EITHER ON OR OFF THE PROJECT. 
MATERIAL STORED ON SITE MAY BE REUSED ONCE IT 
IS DRIED AND IF IT MEETS SHA REQUIREMENTS FOR 
EMBANKMENT OR ANY UNSPECIFIED NEED. 

8. OFF-SITE UTILITY WORK STANDARD SYMBOLS 
SEDIMENT CONTROL FOR UTILITY CONSTRUCTION IN AREAS OUTSIDE 
OF DESIGNED CONTROLS SHALL FOLLOW THESE ADDITIONAL BEST 
MANAGEMENT PRACTICES: 

(a) CALL "MISS UTILITY" AT 1-800-257-7777 48 HOURS PRIOR TO THE 
START OF WORK 

(b) EXCAVATED MATERIAL SHALL BE PLACED ON THE HIGH SIDE OF THE 
TRENCH. 

(c) TRENCHES FOR UTILITY INSTALLATIONS SHALL BE BACKFILLED. 
COMPACTED AND STABILIZED AT THE END OF EACH WORKING 
DAY. WHEN THIS IS NOT POSSIBLE. THE AREA SHALL CONFORM 
TO (d). 

(d) TEMPORARY SILT FENCES SHALL BE PLACED IMMEDIATELY 
DOWNSTREAM OF ANY DISTURBED AREA INTENDED TO REMAIN 
DISTURBED FOR t^RE THAN ONE DAY. 

9. SENSITIVE AREAS 
NO CONSTRUCTION ACTIVITIES SHALL BE UNDERTAKEN WITHIN 
SPECIFIED SENSITIVE AREAS OF THE PROJECT WITHOUT PRIOR 
NOTIFICATION OF THE ENGINEER. ALL WORK IN THESE AREAS SHALL 
BE MONITORED BY A RESPONSIBLE PARTY DESIGNATED BY THE 
CONTRACTOR TO ASSURE THAT REASONABLE CARE IS TAKEN IN OR 
ADJACENT TO THESE AREAS. AREAS CONSIDERED SENSITIVE ARE DEFINED 
AS: FLOODPLAINS. WETLANDS (TIDAL. NON-TIDAL AND ASSOCIATED 
BUFFERS) CRITICAL AREAS. FORESTED AREAS. ARCHEOLOGICAL SITES. 
HISTORIC SITES. PARKLAND AND OPEN WATER. 

10. STANDARD STABILIZATION NOTE 
FOLLOWING INITIAL SOIL DISTURBANCE OR REDISTURBANCE. PERMANENT 
OR TEMPORARY STABILIZATION SHALL BE COMPLETED WITHIN SEVEN (7) 
CALENDAR DAYS TO ALL SLOPES. DITCHES. PERIMETER SLOPES. AND ALL 
SLOPES GREATER THAN 3 HORIZONTAL TO 1 VERTICAL (3:1). AND FOURTEEN (14) 
DAYS TO ALL OTHER DISTURBED OR GRADED AREAS ON THE PROJECT SITE. 

11. SITE INFORMATION • (NOT FOR BIDDING PURPO^S) 

TOTAL AREA OF SITE 
^ AREA DISTURBED 

10.20 
3.38 

TOTAL EXIST PAVEMENT TO BE REMOVED — 
ADDITIONAL NEW PAVEMENT 0*30 
NET REDUCTION PAVED AREA 0''y35 
TOTAL CUT 
TOTAL FILL 

ACRES 
ACRES 
1.035 ACRES 

1600 
920 

OFFSITE WASTE/BORROW 
AREA LOCATION (IF KNOWN) UNKNOWN 

_ ACRES 
-ACRES 
CU. YDS. 
CU. YDS. 

ACRES 

12. INCREMENTAL STABILIZATION 
REFER TO THE CURRENT MARYLAND STANDARDS AND SPECIFICATIONS 
FOR SOIL EROSION AND SEDIMENT CONTROL FOR THE INCREMENTAL 
STABILIZATION OF CUT AND FILLS. 

DESIGN CERTIFICATION! 

•I HEREBY CERTIFY THAT THIS PLAN HAS BEEN DESIGNED IN ACCORDANCE WITH THE 
iqq4 STANDARDS AND SPFCIFICATIQNS FOR SON FROSION AND SFDIMFNT CONTROI OR 
CURRENT REVISIONS THEREOF, AND DEPARTMENT OF THE ENVIRONMENT STORMWATER 
MANAGEMENT REGULATIONS.' 

8/07/02 
DATE 

MD. REGISTRATION NO. "0'^ 
P.E. 

NOTE; 

DESIGNER'S SIGNATURE 

JAMIL PANNEE 
PRINTED NAME 

ALL WORK IS WITHIN THE 100-YEAR FLOODPLAIN AND WITHIN 
THE SHA AND/OR HOWARD COUNTY RIGHT OF WAY. 

EARTH DIKE 

TEMPORARY SWALE 

PERIMETER DIKE/SWALE. 

STONE CHECK DAM 

A-2 B-3 

A-2 B-3 

PD/S-1 ^ 

CD 

STONE OUTLET STRUCTURE TSOS 

-SF SF-SILT FENCE 

SUPER SILT FENCE 

STRAW BALES 

STANDARD INLET PROTECTION 

AT GRADE INLET PROTECTION. 

CURB INLET PROTECTION 

MEDIAN INLET PROTECTION.... 

•SSF SSF—I 

SB 

SIP 

• . AGIP 

CIP 

• . MIP 

GABION I NFLOW PROTECTION IM 

RIPRAP INFLOW PROTECTION 

SUMP PIT 13 SP 

REMOVABLE PUMPING STATION ^ RPS 

PORTABLE SEDIMENT TANK ^ PSJ 

INTERCEPTOR BERM 

TEMPORARY BERM 

PIPE SLOPE DRAIN 

STABILIZED CONSTRUCTION ENTRANCE 

SOIL STABILIZATION MATTING 

PLACED RIPRAP DITCH 

[ 
GABIONS I I I I I TR 

CONCRETE GUTTER 

STONE OUTLET SEDIMENT TRAP. 

RIPRAP OUTLET SEDIMENT TRAP 

STONE/RIPRAP OUTLET SEDIMENT TRAP. 

§ 

1 
PIPE OUTLET SEDIMENT TRAP 

LIMIT OF DISTURBANCE 

EXISTING CONTOURS 

PROPOSED CONTOURS 

WETLAND BOUNDARY 

WETLAND BUFFER 

WATERS OF THE U.S.. 

LDD 

100 

100 

B B-

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

A 9-

10. 

11. 

12. 

13. 

14. 

15. 

16. 

USW 

SEQUENCE OF CONSTRUCTION 
EROSION AND SEDIMENT CONTROL 

STEP ACTION 

THE CONTRACTOR SHALL NOTIFY SHA AND THE MDE/WMA COMPLIANCE 
PROGRAM AT (410)631-3510 AT LEAST SEVEN (7) DAYS PRIOR TO INITIATION 
OF CONSTRUCTION TO ARRANGE A PRE CONSTRUCTION MEETING WITH THE MDE 
COMPLIANCE DIVISION TO CONSIDER ALL ASPECTS OF THE SITE CONDITIONS 
WITH REGARD TO EROSION AND SEDIMENT CONTROL. 

UTILITIES AND STORM DRAINS SHOWN ON THE EROSION AND SEDIMENT CONTROL 
PLANS ARE FOR REFERENCE ONLY. ALL UTILITIES SHALL BE CONSTRUCTED AS 
SHOWN ON THE ROADWAY PLANS. 

THE EROSION AND SEDIMENT CONTROL MEASURES MUST BE IN PLACE AND 
FUNCTIONING PRIOR TO THE CLEARING. CLEAR AND GRUB FOR EROSION AND 
SEDIMENT CONTROL MEASURES OR DEVICES ONLY. 

THE STAGING AND STOCKPILE AREAS MUST BE WITHIN THE LIMIT OF 
DISTURBANCE. CONTRACTOR SHALL OBTAIN INSPECTOR'S APPROVAL BEFORE 
MODIFYING THE LIMIT OF DISTURBANCE AS SHOWN ON PLANS. THE CONTRACTOR 
IS RESPONSIBLE FOR PROVIDING ANY ADDITIONAL E/S CONTROLS FOR STAGING 
AND STOCKPILE AREAS AS REQUIRED BY THE MDE INSPECTOR. 

INSTALL PERIMETER CONTROLS SUPER SILT FENCE, 
SCE AS REQUIRED FOR CONSTRUCTION. 

SILT FENCE. MIP. 

GRADE ALL DISTURBED SLOPES TO DRAIN AS INDICATED ON THE PLANS. 

CONSTRUCT TRIPLE BOX CULVERT AND STABILIZE STREAM BANKS WITH RIPRAP. 
BACKFILL AND STABILIZE DIVERSION CHANNEL WITH TOPSOIL. SEED AND MULCH. 
PLACE SUPER SILT FENCE AT TOP OF RIPRAP SLOPES WHERE FLOOD PLAIN IS TO 
BE GRADED. COMPLETE FLOOD PLAIN GRADING AND STOCKPILE FILL AS NEEDED 
ON THE EAST SIDE OF THE RIVER. STABILIZE GRADED FLOOD PLAIN AREA WITH 
TOPSOIL. SEED. AND MULCH. CONSTRUCT RAMP A TO STA 209-«0 AS SHOWN ON 
THE TRAFFIC CONTROL PLAN. 

REVISE TRAFFIC PATTERN TO M.O.T. PHASE 2. CONSTRUCT PIPE CULVERT 
EXTENSIONS AND PORTIONS OF RAMP A AND DECELERATION LANE. 

REMOVE MULTIPIPE STRUCTURE NO. 1314200 ON MD 986L (OLD COLUMBIA PIKE) 
AND EXISTING PAVEMENT OF MD 986L AS SHOWN ON THE TRAFFIC CONTROL 
PLANS. STABILIZING THE DISTURBED AREAS WITH TOPSOIL. SEED AND MULCH 
WITHIN 24 HOURS AFTER PLACEMENT OF FILL. PLACE PLANTINGS AS SHOWN ON 
LANDSCAPE SHEET. 

AFTER COMPLETING ALL WORK UNDER M.O.T. PHASE 3.STABILIZE AND REVISE 
TRAFFIC PATTERN TO M.O.T. PHASE 4. 

RESURFACE EXISTING PAVEMENT AND PLACE FINAL SURFACE COURSE ON NEWLY 
CONSTRUCTED PAVEMENT FOR MD 986K. 

PLACE TOPSOIL. SEED AND MULCH ON ALL UNPAVED AREAS AS DIRECTED BY THE 
ENGINEER. 

MAINTAIN ALL SEDIMENT CONTROL PRACTICES ACCORDING TO THE MARYLAND 
1994 STANDARDS AND COUNTY REGULATIONS UNTIL THE ENTIRE SITE IS 
STABILIZED. 

SEDIMENT CONTROL DEVICES SHALL REMAIN IN PLACE UNTIL ALL DISTURBED 
AREAS ARE STABILIZED WITH SEED AND MULCH. PAVEMENT OR RIPRAP AND MDE 
APPROVES THEIR REMOVAL. 

REQUEST MDE APPROVAL FOR THE REMOVAL OF EROSION AND SEDIMENT CONTROL 
DEVICES. 

UPON APPROVAL BY MDE. REMOVE EROSION AND SEDIMENT CONTROL DEVICES. 
STABILIZE ANY AREAS DISTURBED BY THE REMOVAL OF THE DEVICES. 

EROSION AND SEDIMENT CONTROL 
GENERAL NOTES 

•ilHI 
RJM ENGINEERING, INC. 
CONSULTING ENGINEERS 
COLUMBIA, MARYLAND 

REVISIONS 

^ ADDENDUM NO. 
9/5'/oZ. 

EP-01 
STATE OF MARYLAND 

DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 

HIGHWAY DESIGN DIVISION 
REPLACEMENT OF BOX CULVERT «I3M300 ON MD 986K (SOUTH ENTRANCE) 

OVER LITTLE PATUXENT RIVER 
CONT. NO. 
PREL. TRAC. BY 

F.A.P.NO. SEE TITLE SHEET 
FINAL TRAC. BY 
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THROUGH 

LEGEND 

LOO 

—B -B-
SSF SSF-

•^MIP 

100 — 
100 — 
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FULL DEPTH PAVING 

GRIND AND RESURFACE 2" DEPTH 

REMOVAL OF EXISTING PAVEMENT 

TOP OF CUT 

TOE OF FILL 
LIMIT OF DISTURBANCE 
WETLAND BOUNDARY 
WETLAND BUFFER 

SUPER SILT FENCE 

MEDIAN INLET PROTECTION 

STABILIZED CONSTRUCTION ENTRANCE 

EXISTING CONTOURS 
PROPOSED CONTOURS 
WATERS OF THE U.S. 

NOTESs 

CROSS R EFERENCES 
TYPICAL SECTIONS 2 
PAVEMENT DETAILS 3 
PROFILES 5-6 
TRAFFIC CONTROL PLANS 11-13 
SIGNING & MARKING PLANS 48-54 
GEOMETRIC SHEET A 

EROSION AND SEDIMENT CONTROL 
FROM STA. 113 + 50 TO STA. 120 + 40 

THE PROJECT IS WITHIN 100 YR FLOODPLAIN BOUNDARY, 

SCALE: 1" = 30' 

M HE 
.NHINSON, MIRMIRAN ATHOMPSON 

Eii^iKeilBgABrt^terFUare 
72 Loveton Circle Baltimore, Maryland 21152-0949 

REVISIONS 

EP-02 
STATE OF MARYLAND 

DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 

HIGHWAY DESIGN DIVISION 
REPLACEMENT OF BOX CULVERT *1314300 ON MD 986K (SOUTH ENTRANCE) 

OVER LITTLE PATUXENT RIVER 
CONT.NO. H08395I75 
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EROSION AND SEDIMENT CONTROL QUANTITIES 

SUPER SILT FENCE (SSF) 

ALONG ROUTE FROM STATION TO STATION LINEAR FEET 
RAMP B 109+50 RT MI+60 RT 197 
US 29 205+50 RT 207+80 RT 253 
MD 986 L* 207+30 RT 207+85 RT 106 
MD 986 L* 205+50 RT 207+06 RT 191 

A 
RAMP A 208+27 RT 210+25 RT 184 

A RAMP A 208+60, LT 210+00 LT 154 

A LITTLE PATUXENT RIVER 106+78 LT 107+16 LT 105 

TOTAL 1190 A 
• BASELINE OF US 29 USED FOR LIMITS OF MD 98G L 

BASELINE OF RAMP B USED FOR LIMITS OF LITTLE PATUXENT RIVER 

ITEM QUANTITY STATION DRAINAGE AREA 

STABILIZED CONSTRUCTION ENTRANCE 50 TONS 109+15 LT — 

MEDIAN INLET PROTECTION 1 109+00 LT 0.14 AC. 

A CLASS !l RIPRAP 
STA, 106+85 TO STA, 107+23 - 77 S.Y. 
STA. 107+50 TO STA. 107+97 - 90 S.Y. 

LEGEND 

LOD-

B B 

TO WASHINGTON 

FULL DEPTH PAVING 

GRIND AND RESURFACE 2* DEPTH 

REMOVAL OF EXISTING PAVEMENT 

TOP OF CUT 

TOE OF FILL 
LIMIT OF DISTURBANCE 
WETLAND BOUNDARY 
WETLAND BUFFER 

CLASS 11 RIPRAP W/JGINT PLANTINGS A 

SUPER SILT FENCE 

MEDIAN INLET PROTECTION 

STABILIZED CONSTRUCTION ENTRANCE 

NOTES; 

1. FOR EROSION AND SEDIMENT CONTROLS FOR THE CONSTRUCTION/REMOVAL OF TRIPLE 
CELL RCBC SEE SHEET 22 AND FOR PIPE CULVERT EXTENSION SEE DWG. MOF-2. 

2. THE PROJECT IS WITHIN 100 YR FLOODPLAIN BOUNDARY. 

TO BALTIMORE 

U\ 
EROSION 

FROM 

USW 

EXISTING CONTOURS 
PROPOSED CONTOURS 

DRIANAGE BOUNDARY 
WATERS OF THE U.S. 

CROSS R EFERENCES 
TYPICAL SECTIONS 2 
PAVEMENT DETAILS 3 
PROFILES 5-6 
TRAFFIC CONTROL PLANS 11-13 
SIGNING & MARKING PLANS 48-54 
GEOMETRIC SHEET 4 

JOWISOIiMMinUII&IHOIIIR^ 
Eo^ie&lngABFl^it&'FiJtaPS 

72U)vetenQn0e Baitiniore. Maryland 21152-0849 

SCALE; 1" = 30' 

REVISIONS 
A ADDENDUM NO. 

9/5/02 

REDLiNE NO. 
\\/V0/0x 

AND SEDIMENT CONTROL PLAN 
STA. 113 + 50 TO STA. 205 + 50 

STATE OF MARYLAND 
DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 

HIGHWAY DESIGN DIVISION 
REPLACEMENT OF BOX CULVERT »I3I4300 ON MD 986K (SOUTH ENTRANCE) 

OVER LITTLE PATUXENT RIVER 

EP-03 

CONT.NO. H08395I75 F.A.P. NO. SEE TITLE SHEET SHEET N O. _ _ie OF 54 
PREL. TRAC. BY FiNAL TRAC. BY 
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09/12/2002 02;I4;55 PM 



LEGEND 

c c» x> 

CD 
cn 
£ 
"?r 
o 
a 

CM 
o 

I 
r-
(M 

I 
op 
* 

o ro 
(A •• 
•— ro 

2*: 
<X)CM 
OOO 
CD I 

i Q> 
Q D 

w? 
.. r-~ 
£ CM 

LJUJ 
_Ji-

U_ Q 

EROSION AND SEDIMENT CONTROL QUANTITIES 

A 

SUPER SILT FENCE (SSF) 

ALONG ROUTE FROM STATION TO STATION LINEAR FEET 
MD 986 L* 105+75 LT 106+00 LT 37 
MD 986 L* 104+93 LT 105+00 LT 22 

TOTAL 59 LOD 

• BASELINE OF MD 986 K USED FOR LIMITS OF MD 986 L 
8 B 

•SSF •SSF 

pJJwIIP 

100 — 
100 — 

usw -

FULL DEPTH PAVING 

GRIND AND RESURFACE 2' DEPTH 

REMOVAL OF EXISTING PAVEMENT 

TOP OF CUT 

TOE OF FILL 
LIMIT OF DISTURBANCE 
WETLAND BOUNDARY 
WETLAND BUFFER 

SUPER SILT FENCE 

MEDIAN INLET PROTECTION 

STABILIZED CONSTRUCTION ENTRANCE 

EXISTING CONTOURS 
PROPOSED CONTOURS 

WATERS OF THE U.S. 

LIMIT OF WORK 
CONT. NO. HO8395180 
MD 986K 
STA. 100 + 61 

CROSS REFERENCES 
TYPICAL SECTIONS 2 
PAVEMENT DETAILS 3 
PROFILES 5-6 
TRAFFIC CONTROL PLANS 11-13 
SIGNING AND MARKING PLANS 48-54 
GEOMETRIC SHEET 4 

EROSION AND SEDIMENT CONTROL PLAN 
FROM STA. ICQ+ 61 TO STA. 106 + 00 

REVISIONS 

MATCH TO SHEET EPOS 
am A ADDENDUM NO. 

SCALE: 1" = 30' 
JOWISOIiMRMatAN&IIIQMPSON 

EkigtMeitagABjIgMierBiitnre 
72Lavoton(^ BattimoFe,Maryfand 21152-0949 

REDLINE NO.I 
W/tsO/oX, 

EP-04 
STATE OF MARYLAND 

DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 

HIGHWAY DESIGN DIVISION 
REPLACEMENT OF BOX CULVERT «13I4300 ON MD 986K (SOUTH ENTRANCE) 

OVER LITTLE PATUXENT RIVER 
CONT. NO. H08395I75 
PREL. TRAC. BY 

F.A.P. NO. SEE TITLE SHEET 
FINAL TRAC. BY 

SHEET NO. 17 OF 54 

FILENAME: m:\MD.986K\MlSC\RJM\8_27_02\RLIep04m986k.dgn 
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c a> 
"Q 

jx: 
UD 
oo 
CD 
e 
ID 
O a 
Q) 
/ 
CM 
O 

I 

CM 
I 

00 
X" 

~D or 
01 

e 
iljp 

-^^^• XyCVvOi' 

\ 
\ _ 

•i.Siif'Stfc-
'i' -' n'Oii • 
••'!.''.S';'! (••l-'j/-'-' 

|f|:;i 

:-j '••••|^'| ' ' 

lt|||:r,: 
; t'l'.': t:. •.• '. 

.'1 • • * r-. * 

•• 

ii- ?'p'i- f.sf e-••, 

4||;|p:: 

/};. •"•• 

"i-SitiSsp 

if • 

' '"PrV|P|f 

' -i-i'Ui'i-Vpi • 

• I'lililf. 

;••' lilfii-
• iiiit^ 

DQ /9Q/ODDO D /] ,1 0 ,00 ni' 



"DIVERSION JJ|E 

EXISTING EDGE 
OF S HOULDER 

PROPOSED E DGE 
OF S HOULDER 

TO BE E XTENDED 

STREAM DIVERSION - STAQE I 
STA. 203+50 

SCALE 

SEQUENCE O F C ONSTRUCTION 

1. CONTRACTOR SHALL NOT INITIATE INSTALLATION O F THE 72" 0 RCP CULVERT 
EXTENSION I F THE DISCHARGE FROM THE PIPE IS GREATER THAN THE BASE 
FLOW. 

2. INSTALL 24" FLEXIBLE T EMPORARY DIVERSION PIPE T O DIVERT B ASE FLOW 
PAST THE PROPOSED 72" 0 R CP CULVERT E XTENSION WORK AREA. INSTALL 
DIVERSIONS AS SHOWN ON THE PLANS TO DIVERT BASE FLOW 
INTO TEMPORARY DIVERSION PIPE. EXTEND TEMPORARY DIVERSION PIPE PAST 
THE PROPOSED RIPRAP O UTFALL AND CHANNEL GRADING TO THE CENTER OF 
A STABLE PORTION OF THE EXISTING STREAM. ANCHOR TEMPORARY 
DIVERSION PIPE AT THE DOWNSTREAM END. INSTALL SUPER 
SILT FENCE AT THE TOE OF PROPOSED FILL. 

3. CONTRACTOR SHALL PUMP ALL SEDIMENT-LADEN WATER IN THE WORK AREA 
INTO THE PORTABLE SEDIMENT TANKS PRIOR TO DISCHARGING RUNOFF INTO 
THE STREAM CHANNEL. 

4. REMOVE EXISTING HEADWALL. WING WALLS AND THE LAST 4' +/- SECTION OF 
EXISTING 72" 0 PIPE. 

to F££T to £££7 

BEST MANAGEMENT P RACTICES FOR WORKING IN NONTIDAL WETLANDS, 
WETLAND B UFFERS, WATERWAYS, AND 10 0-YEAR FLOODPLAIN 

1. NO EXCESS FILL, CONSTRUCTION MATERIAL, OR DEBRIS SHALL BE 
STOCKPILED OR S TORED IN THE WETLANDS OR BUFFER. 

2. P LACE MATERIALS IN A LOCATION AND MANNER WHICH DOES NOT 
ADVERSELY IMPACT SURFACE OR SUBSURFACE WATER FLOW INTO 
OR OUT OF THE NONTIDAL WETLAND. 

3. DO NOT USE THE EXCAVATED MATERIAL AS BACKFILL IF IT CONTAINS 
WASTE METAL P RODUCTS. UNSIGHTLY DEBRIS. TOXIC MATERIAL OR 
ANY OTHER DELETERIOUS SUBSTANCE. IF ADDITIONAL B ACKFILL IS 
REQUIRED. USE CLEAN MATERIAL FREE OF W ASTE METAL PRODUCTS. 
UNSIGHTLY DEBRIS. TOXIC MATERIAL OR ANY OTHER DELETERIOUS 
SUBSTANCE. 

4. P LACE HEAVY EQUIPMENT ON MATS OR SUITABLY OPERATE THE 
EQUIPMENT T O PREVENT DAMAGE TO THE NONTIDAL WETLANDS OR 
BUFFER. 

5. REPAIR A ND MAINTAIN A NY SERVICEABLE STRUCTURE OR FILL SO 
THERE IS NO P ERMANENT LOSS OF NONTIDAL WETLANDS IN EXCESS 
OF NONTIDAL WETLANDS LOST UNDER THE ORIGINAL S TRUCTURE OR FILL 

6. RECTIFY ANY NONTIDAL WETLANDS TEMPORARILY IMPACTED BY ANY 
CONSTRUCTION. 

7. ALL S TABILIZATION IN T HE WETLAND AND BUFFER SHALL BE OF THE 
FOLLOWING RECOMMENDED SPECIES: ANNUAL RYEGRASS (LOLIUM 
MULTIFORUM). MILLET (SETARIA ITALICA). BARLEY (HORDEUM SP.) 
OATS (UNIOLA S P.). AND/OR RYE (SECALE CEREALE). THESE SPECIES 
WILL A LLOW FOR THE STABILIZATION OF THE SITE W HILE ALSO 
ALLOWING FOR THE VOLUNTARY REVEGETATION OF NATURAL 
WETLAND SPECIES. OTHER NON-PERSISTENT VEGETATION ..MAY BE 
ACCEPTABLE. BUT MUST BE APPROVED BY THE DIVISION.:- KENTUCKY 
31 FESCUE SHALL NOT BE UTILIZED IN THE W ETLAND OR BUFFER 
AREAS. THE A REA SHALL B E SEEDED AND MULCHED TO REDUCE 
EROSION AFTER CONSTRUCTION ACTIVITIES HAVE BEEN COMPLETED. 
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EX/ST/NG EDGE 
OF S HOULDER 

PROPOSED EDGE 
OF S HOULDER 

I PROPOSED 
RAMP A 

PROPOSED 
CONCRETE C OLLAR 
FOR P IPE C ONNECTION 

SEQUENCE O F C ONSTRUCTION 

1. CONSTRUCT PROPOSED 72" 0 RCP CULVERT E XTENSION. ENDWALL. RIPRAP O UTFALL. 
AND PREFORMED SCOUR HOLE GRADING. MOVE TEMPORARY DIVERSION PIPE A S 
NEEDED DURING CONSTRUCTION TO ALLOW PLACEMENT OF PIPE SEGMENTS 
AND RIPRAP OUTFALL. 

2. BACKFILL OVER CULVERT EXTENSION AND FINISH GRADING. STABILIZE 
DISTURBED AREAS WITH SEED AND MULCH AND INSTALL PLANTINGS. 

3. REMOVE TEMPORARY DIVERSION PIPE A ND DIVERSION. 

4. IF A LARGE STORM EVENT I S ANTICIPATED. THE DISTURBED AREA SHALL 
BE STABILIZED AND THE SANDBAGS AND TEMPORARY PIPE R EMOVED TO 
ALLOW FULL USE OF THE 72" 0 R CP. 

8. AFTER INSTALLATION HAS BEEN COMPLETED. MAKE POST CONSTRUCTION 
GRADES AND ELEVATIONS OF N ONTIDAL WETLANDS THE SAME AS THE 
ORIGINAL GRADES AND ELEVATIONS IN T EMPORARILY IMPACTED AREAS. 

9. TO PROTECT AQUATIC SPECIES. IN-STREAM WORK IS PROHIBITED AS 
DETERMINED BY THE CLASSIFICATION OF THE STREAM: 

CLASS I WATERS: IN-STREAM WORK SHALL N OT BE CONDUCTED 
DURING THE PERIOD MARCH 1 THROUGH JUNE 15. INCLUSIVE. 
DURING ANY YEAR. 

10. STORM WATER RUNOFF FROM IMPERVIOUS SURFACES SHALL BE 
CONTROLLED TO PREVENT THE W ASHING OF DEBRIS INTO THE 
WATERWAY. 

11. CULVERTS SHALL BE CONSTRUCTED AND ANY RIPRAP PLACED SO 
AS NOT TO OBSTRUCT THE MOVEMENT OF AQUATIC SPECIES. UNLESS 
THE PURPOSE OF THE ACTIVITY IS TO IMPOUND WATER. 

DIVERSION D IKE 
EXISTING 72'0 RCP 

24" FLEXIBLE 
DIVERSION PIP E (TYP.) 

24" 0 FLEXIBLE P IPE 

DIVERSION DIKE DETAIL 
INSIDE E XISTING P IPE 

TO BE E XTENDED 

STREAM D IVERSION - STAGE 2 
STA.203+50 

DESIGN C ERTIFICATION 
NOT TO S CALE 

SCALE 
10 FEET 10 FEET 

NOTE: THIS D ESIGN CERTIFICATION FOR 7 2" 0 RCP C ULVERT E XTENSION MAINTENANCE O F S TREAM 
FLOW P LAN S HOWN ON T HIS S HEET O NLY. 
•I HEREBY C ERTIFY THAT THIS P LAN H AS B EEN D ESIGNED I N A CCORDANCE W ITH T HE 
1994 S TANDARDS A ND S PECIFICATIONS F OR S OIL E ROSION A ND S EDIMENT C ONTROL 
OR C URRENT R EVISIONS T HEREOF, AND DEPARTMENT O F T HE E NVIRONMENT S TORMWATER 
MANAGEMENT R EGULATIONS." 

DIVERSION DIKE 

TYPICAL DIVERSION DIKE 
NOT TO SCALE 

MAINTENANCE OF STREAM FLOW 
STA. 203 + 50 

8/07/02 
DATE 

MD. REGISTRATION NO. 15466 

^ P. E. 
SIGNATURE ^ 

PAUL F . CLEMENT, P .E. 
PRINTED N AME 

JOHNSON, MIRMiRAN &THOMPSON 
Eo^eeihigA Brighter Fiiture 

72 Loveton Cirde B altimore, Maryland 21152-0949 

REVISIONS 
MOF-1 

STATE OF MARYLAND 
DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 

HIGHWAY DESIGN D IVISION 
EXTENSION O F E XISTING 72 " 0 RCP UNDER U S 29 (STA. 203+50) 

MAINTENANCE' O F STREAM FLOW 
CONT. NO. H08395I75 
PREL. TRAC. BY 

F.A.p. NO. SEE TITLE SHEET SHEET N O. 
FINAL TRAC. BY 

19 OF 54 
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7r—r?- STREAM 
TRIBUTARY TO 

STREAM D IVERSION - STAGE I 

10 FEET 

STA, 208+45 

SCALE 
0 10 FEET 

SEQUENCE O F CONSTRUCTION 

1. CONTRACTOR SHALL NOT INITIATE INSTALLATION OF THE 72" 0 RCP CULVERT 
EXTENSION WHEN THERE IS SIGNIFICANT DISCHARGE FROM THE PIPE. 
CONTRACTOR SHALL FIRST DIVERT THE BASE FLOW. 

2. INSTALL 24" FLEXIBLE TEMPORARY DIVERSION PIPE TO DIVERT BASE FLOW 
PAST THE PROPOSED 72" 0 RCP CULVERT EXTENSION WORK AREA. INSTALL 
DIVERSION AS SHOWN ON THE PLANS TO DIVERT BASE FLOW 
INTO TEMPORARY DIVERSION PIPE. EXTEND TEMPORARY DIVERSION PIPE PAST 
THE PROPOSED RIPRAP OUTFALL AND CHANNEL GRADING TO THE CENTER OF 
A STABLE PORTION OF THE EXISTING STREAM. ANCHOR TEMPORARY 
DIVERSION PIPE AT THE DOWNSTREAM END. INSTALL SUPER 
SILT FENCE AT THE TOE OF PROPOSED FILL. 

3. CONTRACTOR SHALL PUMP ALL SEDIMENT-LADEN WATER IN THE WORK AREA 
INTO THE PORTABLE SEDIMENT TANKS PRIOR TO DISCHARGING RUNOFF INTO 
THE STREAM CHANNEL. 

4. REMOVE EXISTING RIPRAP IN CHANNEL. 

5. REMOVE EXISTING TIMBER RETAINING WALLt HEADWALLt WING WALLS AND 
THE LAST 4' FT. SECTION OF EXISTING 72" 0 PIPE. 

SEQUENCE OF CONSTRUCTION 

1. CONSTRUCT PROPOSED 72" 0 RCP CULVERT EXTENSIONi ENDWALL. RIPRAP OUTFALL, 
AND GRADING. MOVE TEMPORARY DIVERSION PIPE AS 
NEEDED DURING CONSTRUCTION TO ALLOW PLACEMENT OF PIPE SEGMENTS 
AND RIPRAP OUTFALL. 

2. BACKFILL OVER CULVERT EXTENSION AND FINISH GRADING. STABILIZE 
DISTURBED AREAS WITH SEED AND MULCH AND INSTALL PLANTINGS. 

3. REMOVE TEMPORARY DIVERSION PIPE AND DIVERSION. 

4. IF A LARGE STORM EVENT IS ANTICIPATED. THE DISTURBED AREA SHALL 
BE STABILIZED AND THE SANDBAGS AND TEMPORARY PIPE REMOVED TO 
ALLOW FULL USE OF THE 72" 0 RCP. 

DIVERSION D IKE 
EXISTING 7 2'0 RCP 

24" 0 FLEXIBLE P IPE 

DIVERSION D IKE DETAIL 
INSIDE E XISTING P IPE 

DESIGN C ERTIFICATION 
NOT TO SCALE 

REMOVE EXISTING- - -
HEADWALL AND 
WINGWALLS AND 
LAST 4 FT. SECTIOI;^ 
OF EXISTING 72' 0 RCP 

PROPOSED C ONCRETE 
COLLAR F OR P IPE 
CONNECTION 

STREAM D IVERSION - STAGE 2 
STA.208+45 

SCALE 

NOTE: THIS DESIGN CERTIFICATION FOR 72" 0 RCP CULVERT EXTENSION MAINTENANCE OF STREAM 
FLOW PLAN SHOWN ON THIS SHEET ONLY. 
'I HEREBY CERTIFY THAT THIS PLAN HAS BEEN DESIGNED IN ACCORDANCE WITH THE 
1994 STANDARDS AND SPECIFICATIONS FOR SOIL EROSION AND SEDIMENT CONTROL 
OR CURRENT REVISIONS THEREOF, AND DEPARTMENT OF THE ENVIRONMENT STORMWATER 
MANAGEMENT REGULATIONS." 

8/07/02 

10 FEET 10 FEET 

DATE 

MD. REGISTRATION N O. 15466 

FILEs [n;\struct\md986K\stag-0l-208.dgn 
DATE; 28-Jan-02 09:10 

p,£, 
SIGNATURE 

PAUL F. C LEMENT, P.E . 
PRINTED N AME 

JOHNSON, MIRMIRAN &THOMPSON 
EiiglneeringABrl^ter future 

72 Loveton Circle Baltimore. Maryland 21152-0949 

REVISIONS 

NOTE: 

FOR ADDITIONAL ROADWAY DETAILS, 
SEE ROADWAY PLANS 

BEST MANAGEMENT PRACTICES FOR WORKING IN NONTIDAL WETLANDS, 
WETLAND BUFFERS. WATERWAYS, AND 100-YEAR FLOODPLAIN 

1. NO EXCESS FILL, CONSTRUCTION MATERIAL. OR DEBRIS SHALL BE 
STOCKPILED OR STORED IN THE WETLANDS OR BUFFER. 

2. P LACE MATERIALS IN A LOCATION AND MANNER WHICH DOES NOT 
ADVERSELY IMPACT SURFACE OR SUBSURFACE WATER FLOW INTO 
OR OUT OF THE NONTIDAL WETLAND. 

3. DO NOT USE THE EXCAVATED MATERIAL AS BACKFILL IF IT CONTAINS 
WASTE METAL PRODUCTS. UNSIGHTLY DEBRIS. TOXIC MATERIAL OR 
ANY OTHER DELETERIOUS SUBSTANCE. IF ADDITIONAL BACKFILL IS 
REQUIRED, USE CLEAN MATERIAL FREE OF WASTE METAL PRODUCTS, 
UNSIGHTLY DEBRIS, TOXIC MATERIAL OR ANY OTHER DELETERIOUS 
SUBSTANCE. 

4. PLACE HEAVY EQUIPMENT ON MATS OR SUITABLY OPERATE THE 
EQUIPMENT TO PREVENT DAMAGE TO THE NONTIDAL WETLANDS OR 
BUFFER. 

5. REPAIR AND MAINTAIN ANY SERVICEABLE STRUCTURE OR FILL SO 
THERE IS NO PERMANENT LOSS OF NONTIDAL WETLANDS IN EXCESS 
OF NONTIDAL WETLANDS LOST UNDER THE ORIGINAL STRUCTURE OR FILL 

6. RECTIFY ANY NONTIDAL WETLANDS TEMPORARILY IMPACTED BY ANY 
CONSTRUCTION. 

7. ALL STABILIZATION IN THE WETLAND AND BUFFER SHALL BE OF THE 
FOLLOWING RECOMMENDED SPECIES: ANNUAL RYEGRASS (LOLIUM 
MULTIFORUM), MILLET (SETARIA ITALICA), BARLEY (HORDEUM SP.) 
OATS (UNIOLA SP.), AND/OR RYE (SECALE CEREALE). THESE SPECIES 
WILL ALLOW FOR THE STABILIZATION OF THE SITE WHILE ALSO 
ALLOWING FOR THE VOLUNTARY REVEGETATION OF NATURAL 
WETLAND SPECIES. OTHER NON-PERSISTENT VEGETATION MAY BE 
ACCEPTABLE, BUT MUST BE APPROVED BY THE DIVISION. KENTUCKY 
31 FESCUE SHALL NOT BE UTILIZED IN THE WETLAND OR BUFFER 
AREAS. THE AREA SHALL BE SEEDED AND MULCHED TO REDUCE 
EROSION AFTER CONSTRUCTION ACTIVITIES HAVE BEEN COMPLETED. 

8. AFTER INSTALLATION HAS BEEN COMPLETED. MAKE POST CONSTRUCTION 
GRADES AND ELEVATIONS OF NONTIDAL WETLANDS THE SAME AS THE 
ORIGINAL GRADES AND ELEVATIONS IN TEMPORARILY IMPACTED AREAS. 

9. TO PROTECT AQUATIC SPECIES, IN-STREAM WORK IS PROHIBITED AS 
DETERMINED BY THE CLASSIFICATION OF THE STREAM: 

CLASS I WATERS: IN-STREAM WORK SHALL NOT BE CONDUCTED 
DURING THE PERIOD MARCH 1 THROUGH JUNE 15. INCLUSIVE, 
DURING ANY YEAR. 

10. STORM WATER RUNOFF FROM IMPERVIOUS SURFACES SHALL BE 
CONTROLLED TO PREVENT THE WASHING OF DEBRIS INTO THE 
WATERWAY. 

11. CULVERTS SHALL BE CONSTRUCTED AND ANY RIPRAP PLACED SO 
AS NOT TO OBSTRUCT THE MOVEMENT OF AQUATIC SPECIES, UNLESS 
THE PURPOSE OF THE ACTIVITY IS TO IMPOUND WATER. 

24" FLEXIBLE 
DIVERSION PIPE (TYP.) 

IMPERVIOUS 
SHEETING EX. GROUND 

3'-0" MIN WORK 
AREA 

DIVERSION 
DIKE 

TYPICAL DIVERSION DIKE 
NOT TO SCALE 

MAINTENANCE OF STREAM FLOW 
STA. 208 + 45 MOF-2 

STATE OF MARYLAND 
DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 

HIGHWAY DESIGN DIVISION 
EXTENSION OF EXISTING 72" 0 RCP UNDER US 29 (STA. 208+45) 

MAINTENANCE OF STREAM FLOW 
CONT. NO. H08395I75 
PREL. TRAC. BY 

F.A.p. NO. SEE TITLE SHEET SHEET NO. 
FINAL TRAC. BY 

20 OF 54 
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MAINTENANCE O F S TREAM F LOW - STAGE I 
SCALE 

30 FEET 30 F EET 0 

MAINTENANCE O F S TREAM F LOW - STAGE 2 

MAINTENANCE OF STREAM FLOW - STAGE I 
SEQUENCE OF CONSTRUCTION 

1. CONTRACTOR SHALL NOT INITIATE REMOVAL OF THE TRIPLE - 72" 0 CMP 
EXTENSION WHEN THERE IS SIGNIFICANT DISCHARGE FROM THE PIPES. 
CONTRACTOR SHALL FIRST DIVERT THE BASE FLOW. 

2. INSTALL DIVERSION AS SHOWN ON THE PLANS TO DIVERT BASE FLOW TO 
ONE PIPE AS SHOWN. REMOVE THE TWO - 72" 0 CMP. GRADE THE WEST SIDE 
OF THE CHANNEL AS SHOWN. 

3. CONTRACTOR SHALL PUMP ALL SEDIMENT-LADEN WATER IN THE WORK AREA 
INTO THE PORTABLE SEDIMENT TANKS PRIOR TO DISCHARGING RUNOFF INTO 
THE STREAM CHANNEL. 

4. REMOVE EXISTING PAVEMENT. CONSTRUCT STABILIZED BANK, STABILIZE 
REMAINING DISTURBED AREAS WITH SEED AND MULCH. INSTALL 
PLANTINGS AND REMOVE DIVERSION ON EAST SIDE OF CHANNEL. 

MAINTENANCE OF STREAM FLOW - STAGE 2 
SEQUENCE OF CONSTRUCTION 

1. INSTALL DIVERSION AS SHOWN AND DIVERT FLOW TO GRADED CHANNEL. 
REMOVE THE REMAINING 72" 0 CMP. 

2. GRADE EAST SIDE OF THE CHANNEL AS SHOWN. 

3. CONTRACTOR SHALL PUMP ALL SEDIMENT-LADEN WATER IN THE WORK AREA 
INTO THE PORTABLE SEDIMENT TANKS PRIOR TO DISCHARGING RUNOFF INTO 
THE STREAM CHANNEL. 

4. REMOVE EXISTING PAVEMENT. CONSTRUCT STABILIZED BANK. STABILIZE 
REMAINING DISTURBED AREAS WITH SEED AND MULCH. INSTALL PLANTINGS 
AND REMOVE DIVERSION ON EAST SIDE OF CHANNEL 

BEST MANAGEMENT PRACTICES FOR WORKING IN NONTIDAL WETLANDS, 
WETLAND BUFFERS, WATERWAYS. AND 1Q0-YEAR FLOODPLAIN 

1. NO EXCESS FILL. CONSTRUCTION MATERIAL. OR DEBRIS SHALL BE 
STOCKPILED OR STORED IN THE WETLANDS OR BUFFER. 

2. PLACE MATERIALS IN A LOCATION AND MANNER WHICH DOES NOT 
ADVERSELY IMPACT SURFACE OR SUBSURFACE WATER FLOW INTO 
OR OUT OF THE NONTIDAL WETLAND. 

3. DO NOT USE THE EXCAVATED MATERIAL AS BACKFILL IF IT CONTAINS 
WASTE METAL PRODUCTS. UNSIGHTLY DEBRIS. TOXIC MATERIAL OR 
ANY OTHER DELETERIOUS SUBSTANCE. IF ADDITIONAL BACKFILL IS 
REQUIRED. USE CLEAN MATERIAL FREE OF WASTE METAL PRODUCTS. 
UNSIGHTLY DEBRIS. TOXIC MATERIAL OR ANY OTHER DELETERIOUS 
SUBSTANCE. 

4. PLACE HEAVY EQUIPMENT ON MATS OR SUITABLY OPERATE THE 
EQUIPMENT TO PREVENT DAMAGE TO THE NONTIDAL WETLANDS OR 
BUFFER. 

5. REPAIR AND MAINTAIN ANY SERVICEABLE STRUCTURE OR FILL SO 
THERE IS NO PERMANENT LOSS OF NONTIDAL WETLANDS IN EXCESS 
OF NONTIDAL WETLANDS LOST UNDER THE ORIGINAL STRUCTURE OR FILL 

6. RECTIFY ANY NONTIDAL WETLANDS TEMPORARILY IMPACTED BY ANY 
CONSTRUCTION. 

7. ALL STABILIZATION IN THE WETLAND AND BUFFER SHALL BE OF THE 
FOLLOWING RECOMMENDED SPECIES: ANNUAL RYEGRASS (LOLIUM 
MULTIFORUM). MILLET (SETARIA ITALICA). BARLEY (HORDEUM SP.) 
OATS (UNIOLA SP,). AND/OR RYE (SECALE CEREALE). THESE SPECIES 
WILL ALLOW FOR THE STABILIZATION OF THE SITE WHILE ALSO 
ALLOWING FOR THE VOLUNTARY REVEGETATION OF NATURAL 
WETLAND SPECIES. OTHER NON-PERSISTENT VEGETATION MAY BE 
ACCEPTABLE. BUT MUST BE APPROVED BY THE DIVISION. KENTUCKY 
31 FESCUE SHALL NOT BE UTILIZED IN THE WETLAND OR BUFFER 
AREAS. THE AREA SHALL BE SEEDED AND MULCHED TO REDUCE 
EROSION AFTER CONSTRUCTION ACTIVITIES HAVE BEEN COMPLETED. 

8. AFTER REMOVAL HAS BEEN COMPLETED. MAKE POST CONSTRUCTION 
GRADES AND ELEVATIONS OF NONTIDAL WETLANDS THE SAME AS THE 
ORIGINAL GRADES AND ELEVATIONS IN TEMPORARILY IMPACTED AREAS. 

9. TO PROTECT AQUATIC SPECIES. IN-STREAM WORK IS PROHIBITED AS 
DETERMINED BY THE CLASSIFICATION OF THE STREAM: 

CLASS I WATERS: IN-STREAM WORK SHALL NOT BE CONDUCTED 
DURING THE PERIOD MARCH 1 THROUGH JUNE 15. INCLUSIVE. 
DURING ANY YEAR. 

10. STORM WATER RUNOFF FROM IMPERVIOUS SURFACES SHALL BE 
CONTROLLED TO PREVENT THE WASHING OF DEBRIS INTO THE 
WATERWAY. 

24" FLEXIBLE 
DIVERSION PIPE (TYP. ) 

IMPERVIOUS 
SHEETING EX. GROUND 

3-0" MIN. WORK 
AREA 

DESIGN C ERTIFICATION 
SCALE 

30 F EET 30 FEET 

LEGEND 

NOTE: THIS DESIGN CERTIFICATION FOR THE REMOVAL OF THE TRIPLE 72' 0 CMP MAINTENANCE OF STREAM 
FLOW PLAN SHOWN ON THIS SHEET ONLY. 
'I HEREBY CERTIFY THAT THIS PLAN HAS BEEN DESIGNED IN ACCORDANCE WITH THE 
1994 STANDARDS AND SPECIFICATIONS FOR SOIL EROSION AND SEDIMENT CONTROL 
OR CURRENT REVISIONS THEREOF, AND DEPARTMENT OF THE ENVIRONMENT STORMWATER 
MANAGEMENT REGULATIONS,' 

DIVERSION 
DIKE 

TYPICAL DIVERSION DIKE 
NOT TO SCALE 

MAINTENANCE OF STREAM FLOW 
TRIPLE CELL CULVERT 

PAVEMENT REMOVAL 8/07/02 

^ - PORTABLE SEDIMENT TANK 

fnnr-T~rT-i - SANDBAGS 

DATE 

MD. REGISTRATION N O. 

^*C4. 

15466 

SIGNATURE 

PAUL F. C LEMENT, P.E. 
PRINTED N AME 

JOWISON.MIIIMiilllN&11IOH^^ 
^igtaeeiingABilgbterFiitiire 

72 Loveton Cirde Baltimore, Maiyiand 21152-0949 

REVISIONS 

A ADDENDUM N O. 
REDLINE N O. I 
\\/7.O/02, 

MOF-3 
STATE OF MARYLAND 

DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 

HIGHWAY DESIGN DIVISION 
REMOVAL OF EXISTING TRIPLE 72' 0 CMP 

AT LITTLE PATUXENT RIVER MAINTENANCE OF STREAM FLOW 
CONT. NO. H08395I75 
PREL. TRAC. BY 

F.A.P. NO. SEE TITLE- SHEET SHEET NO. ^ 
FINAL TRAC. BY 

OF 54 

Ltstag-72cmp,dgn 



t CONSTRUCTION & PGL 

TOP OF PROPOSED 
DIVERSION CHANNEL 

EDGE OF 
EXISTING 
STREAM 

TOP OF PROPOSED 
DIVERSION CHANNEL 

PROPOSED EDGE 
OF ROADWAY 

CONSTRUCTION & PGL 
MD 986K RAMP A 

EDGE OF 
EXISTING 
STREAM 

STREAM DIVERSION - STAGE lA (PHASE I) 
SCALE; l"= 30'-0' 

CONSTRUCTION & PGL 
MD 986K RAMP B 

PORTABLE 
SEDIMENT 

JLANK 
TOP OF PROPOSED 

DIVERSION CHANNEL 

PORTABLE 
SEDIMENT 

TANK PROPOSED 
STRUCTURE 

CONSTRUCTION & PGL 
MD 986 RAMP A 

STREAM DIVERSION - STAGE I (PHASE I) 

STREAM DIVERSION 
DIKE 

EDGE OF 
EXISTING 
STREAM 

— A 
^STREAM DIVERSION 

CONSTRUCTION & PGL 
MD 986 RAMP A 

STREAM DIVERSION - STAGE II (PHASE I) 
SCALE: I" = 30'-0' SCALE: I" = 30'-0" 

STAGE lA - SEQUENCE OF CONSTRUCTION 

1. INSTALL STREAM DIVERSION FOR THIS STAGE, STARTING AT POINT A 
AND WORKING TOWARDS POINT D. 

2. INSTALL AND MAINTAIN SEDIMENT AND EROSION CONTROL MEASURES 
NECESSARY DURING CONSTRUCTION OF THIS PHASE. AS SHOWN IN THE 
EROSION AND SEDIMENT CONTROL PLAN. 

3. EXCAVATE DIVERSION CHANNEL. 

4. INSTALL SECTIONS B-E, E-F, AND F-C OF THE STREAM DIVERSION DIKE. 

5. REMOVE STREAM DIVERSION DIKE FROM D TO A. 

STAGE I - SEQUENCE OF CONSTRUCTION 
1. INSTALL STREAM DIVERSION SECTION FROM G TO B FOR THIS STAGE TO 

DIVERT THE STREAM INTO THE DIVERSION CHANNEL. AND THEN CONSTRUCT 
SECTION FROM C TO H OF THE STREAM DIVERSION. DEWATER THE 
CONSTRUCTION AREA BEHIND THE STREAM DIVERSION DIKE. 

2. INSTALL AND MAINTAIN SEDIMENT AND EROSION CONTROL MEASURES 
NECESSARY DURING CONSTRUCTION OF THIS STAGE, AS SHOWN ON THE 
EROSION AND SEDIMENT CONTROL PLAN. 

3. CONSTRUCT BOTTOM SLAB, WALLS, AND TOP SLAB FOR PROPOSED CULVERT 
SHOWN AND WING WALLS III AND IV. 

4. INSTALL SECTIONS C-J AND l-B OF THE STREAM DIVERSION AND PLACE 
RIPRAP IN THE AREAS SOUTH OF H-C-J AND l-B-G AS SHOWN ON 
THE GENERAL PLAN AND ELEVATION SHEET. 

5. REMOVE SECTION H-C OF THE STREAM DIVERSION AND THEN SECTION B-G 
TO ALLOW THE STREAM TO FLOW THROUGH THE COMPLETED PORTION OF 
THE CULVERT. 

STAGE II - SEQUENCE OF CONSTRUCTION 
1. RE-INSTALL STREAM DIVERSION SECTION FROM A TO B AND THEN SECTION 

FROM C TO D FOR THIS STAGE. DEWATER AREA BEHIND STREAM DIVERSION 
AND REMOVE SECTIONS C-F, F-E, AND E-B. 

2. INSTALL AND MAINTAIN SEDIMENT AND EROSION CONTROL MEASURES 
NECESSARY DURING CONSTRUCTION OF THIS STAGE, AS SHOWN IN THE 
EROSION AND SEDIMENT CONTROL PLAN. 

3. CONSTRUCT WING WALLS I AND II. REGRADE AND PLACE RIPRAP IN AREAS 
NORTH OF D-C-J AND l-B-A AND COMPLETE ROADWAY OVER BOX CULVERT. 

4. REMOVE STREAM DIVERSION STARTING DOWNSTREAM AND WORKING 
TOWARDS UPSTREAM. PLACE RIPRAP IN AREA UNDER STREAM DIVERSION. 

5. REMOVE SEDIMENT AND EROSION CONTROL MEASURES, 

STEAM DIVERSION 
DIKE 

TOP OF PROPOSED 
DIVERSION CHANNEL 

CLASS II 
RIPRAP 

CLASS PE TYPE/li 
IIGEOTEXTILE 

NOTES: EXISTING EMBANKMENT RIPRAP CAN BE USED 
IN LIEU OF CLASS II. 

CLASS II RIPRAP FOR THE STREAM DIVERSION TO BE 
INCLUDED IN THE MAINTENANCE OF STREAM FLOW 
LUMP SUM ITEM. 

STREAM DIVERSION CHANNEL 
TYPICAL SE CTION 

SCALE: %' = I'-O" 

IMPERVIOUS 
SHEETING 

i ' ' • ' 
I'-O' MIN.—^-4 

IMPERVIOUS 
SHEETING 

+» 
b 
I 

X 
< 

0 
1 

SECTION 

SANDBAG /DIKE DIVERSION 

O 
I— 
< 
> 
< 
O 
X 
LiJ 

SCALE: NONE 

NOTES: 
ALL STAGES OF CONSTRUCTION FOR THIS BOX CULVERT 
ARE PERFORMED DURING PHASE I OF THE MAINTENANCE 
OF TRAFFIC AND HIGHWAY CONSTRUCTION. 

NO IN-STREAM WORK IS PERMITED FROM MARCH 1 
THROUGH JUNE 15 EACH YEAR, INCLUSIVE 

Chapter 5 9 of ^Acis of 1 956, AmotateJ^t^ode o f M aryland 
provides tho i/fnis plat m ov b e used fo r officKfrourposes o riy 

REVISK)NS 

A ADDENDUM I 
ADDED G EOTEXTfLE. 
REPOSITIONED P OINT D 
OF D IVERSION D IKE. 
JDP, 9/5/02 
dlREOUNE NO . I 

CORRECTED R IP R AP 
DEPTH A CROSSED 0U 1 
TENTATIVE N OTE 
JDP. 11/20/02 

STATE OF MARYLAND 
DEPARFMENT OF TRANSPOFrTATION 
STATE HIGHWAY A£}MINISTRAT10N 

inm WaTSRShETE 
BOX CULVERT NO. 13143 

ON MD 986K (SOUTH ENTRANCE ROAD) 
OVER UTTLE PATUXENT R IVER 

STREAM DIVERSION PLAN 
SCALE AS SHOWN DATE CONmACT H08395I75 

DESIGNED BY 

DRAWN B Y 

CHECKED BY 

J.D.P. 

J.D.P. 

E.S.F. 
Afitsanz SHEET NO. ^2, OF 5 *^ 

OTHER C ONTRACTS FOR T HIS STRUCTURE SrmiCTURE 
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EXISTING CONCRETE 
ARCH B RIDGE TO R EMAIN 

ERIAL. 
RIPRAP CLASS II - 135 SY 
IN-STREAM GRAVEL - 39 CY 
FURNISHED TOPSOIL - 72 SY 
LIVE STAKES - 505 EA 
BRUSH MATTRESS - 99 SY 
LIVE FASHINE - 112 L 
14 OA. WIRE - 470 LP 

SCALE // = 10' 

u — U— 
- n _ • 

LEGEND 

iNSTREAM GRAVEL 

CLASS II RIPRAP 
17=^^—n CLASS II RIPRAP 
/ W WITH J OINT PLANTING 

BRUSH M ATTRESS 

DETAIL: IN-STREAM GRAVEL PLACEMENT 

l-STREAM GRAVEL-

STREAM CHANNEL 

INVERT GRADE AS SHOWN 
ON P LAN VIEW-

TOE P ROTECTION 
AS SPECIFIED 

SUB-GRADE 

SECTION VIEW 

J. 
iuviimiNiiL iu)ueiii.Mr. lu c.. 

260 GQlewoy Drive. Suite 21-C 
Bel Ai r. MO 21014 

Phone! [4101 333-9016 
Fax: (410) 893-9380 

E-rDail: Info@chesenv.com 

REVISIONS 

DETAIL: BRUSH MATTRESSES 

BRUSH M ATTRESS W/ 
MINJ2-INCH 
(30-cm) THICKNESS 

LIVE STAKE NOTCHED 
FOR WIRE W /MIN. 3 FT 
(O.S-m) L ENGTH 

STAKES 3 ft 
(0.9 m) O .C. 

WIRE 

DETAIL 

ROCK TOE AND LI VE FASCINE TO 
PREVENT UNDERMINING O F BRUSH 
MATTRESS 

NORMAL BASEPLOW 
LEVEL 

PLAN VIEW 

CLASS II RIPRAP 

PROPOSED GRADE 
LIVE STAKE 

STREAM 
BED 

'LIVE FASCINE SET 
AT NORMAL BASE FLOW ELEVATION 

GEOTEXTILE TYPE SE 
MINIMUM TOE TRENCH D EPTH B ELOW CHANNEL 
INVERT SHALL BE D ESIGNED BASED ON S ITE 
CHARACTERISTICS AND TO P REVENT FAILURE 
DUE TO SCOUR 

SECTION VIEW 

DETAIL: CLASS II RIPRAP PLACEMENT 

WATER SURFACE 
(OF DESIGN D ISCHARGE) 

CLASS II RIPRAP 

Bank 

GEOTEXTILE TYPE SE 
KEYED IN AT TOP AND 
BOTTOM OF SLOPE 

GRADE AS SHOWN 
ON G RADING P LAN 

SECTION VIEW 

DETAIL: CLASS II RIPRAP WITH JOINT PLANTINGS 

WATER SURFACE 
(OF DESIGN D ISCHARGE) 

CLASS II RIPRAP 

Bank 

GEOTEXTILE TYPE SE 
KEYED IN AT TOP AND 
BOTTOM OF SLOPE 

GRADE AS SHOWN 
ON G RADING P LAN 

LIVE STAKE 
3' SPACING 

SECTION VIEW 

STATE OF MARYLAND 
DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 

HIGHWAY ^ DESIGN DIVISION 
SOUTH ENTRANCE RGAD)'OVER LITTLE PATUXENT RIVER 

986L STREAM^-SlTABIL IZATIQN PLAN 
CONT. NO. H08395i75 F.A.'p. NO. 'SEE TITLE SHEET SHEET NO. 23 OF 54 
PREL. TRAC. BY FINAL TRAC. BY 

FILENAME: m:\MD_986K\MISC\CEM\detallsheet.dgn 
08/07/2002 09:27:56 AM 



STRUCTURE NO. I3M3 ON MD 986K 
OVER LITTLE PATUXENT RIVER 

TO WASHINGTON 
|^Ol2-XO 
EXTENSION OF EXISTING 72" RCP 
UNDER US 29 (STATION 208+45) US 29 COLUMBIA PIKE 

13013X0 
EXTENSION OF EXISTING 72" RCP-
UNDER US 29 (STATION 203+50) 

TO BALTIMORE 

PLAN 
SCALE I" = 50' 

\ 

m TB.NTATIV 
BURE^OF BRIDGE^ESIGN 

-i 

NOT FOR PUBLIC INFORMATION 
Chopter 'Ads of IK 6, Amotot^&de of M orylisnd 

provides plat m ay b e u sed fo r offi ci^ourposes o nly 

REVISfONS 

Q] RCOLINE NO. I 
CROSSED OUT 
TENTATIVE NOTE. 
JDP. 11/20/02 

STATE OF MARYLAND 
DEPAFTTMENT OF TRANSPOFTTATION 
STATE HIGHWAY ADMINISTRATION 

TRIPLI WsWlShETE 
BOX CULVERT NO. 13143 

ON MD 986K (SOUTH ENTRANCE ROAD) 
OVER UTTLE PATUXENT RIVER 

KEY PLAN 
SCALE AS S HOWN DATE CONTRACT H08395I75 

DESiGNB} BY 

DRAWN BY 

CHECKH) BY 

J.D.P. 
J.D.P. 

E.S.F. 
HBism 

SHKTNO. 24 OF 54 

OTHER CXMVTRACTS F OR THIS ST T«X:TUF^ STRUCTURE 
MVENTORY N O. 314300 SURVEY 

BOOK NO . 14235, 15622 i:\O705S0D\md986M patuxent\a13143k0y.c^n INDEXED 



EXISTING EDGE 
OF S HOULDER 

PROPOSED E DGE 
OF S HOULDER 

^ PROPOSED 
RAMP A 

TO W ASHINGTON 

1 PROPOSED R AMP A 
, ,i2'-0'LANE, 6'-0' , 

' SHOULDER 

PLAN 
72' 0 RCP 

STA. 203+50 

SCALE 

REMOVE E XISTING H EADWALL 
AND W INGWALLS A ND L AST 
7 FT . SECTION O F E XISTING 
72" 0 RCP 

PROPOSED 
CONCRETE C OLLAR 
FOR P IPE C ONNECTION 

PROPOSED 
CONCRETE 
COLLAR 

17'PROPOSED 7 2" 0 PIPE E XTENSION 

7'-0' lO'-O" 

^SECTION OF 
/ EXISTING P IPE 

BE R EMOVED 
EL, 298.7 

-TYPE C HEADWALL 

EL 291.70 

DETAIL A 

EXISTING HEADWALL 
TO BE R EMOVED 

SECTION ALONG ^ OF PIPE & SCOUR HOLE 
SCALE: I'=5' 

2'-0' 

CONCRETE 
COLLAR 

10 FEET 10 FEET 

DETAIL A 
NTS 

NOTE: 
CONCRETE COLLAR T O B E M EASURED A ND P AID F OR U NDER T HE I TEM M IX N O. 2 CONCRETE 
FOR M ISCELLANEOUS S TRUCTURE. 

3l'-8' 

c a> 
"O 

"a 
c 

o 
m 
m 
o 
OsJ 
<c 
I— 
00 
y 
CXJ 
o 

1 o 
KQ 
<I 
X 
y 
CJ CO 

CO eg 
CO o 
CD 1 

.. UJ 
LlJ|_ 
=i < 
LL. Q 

PROPOSED E DGE O F 
SHOULDER R AMP A 

EL 301.5 

291.7 

ELEVATION 
STA.203+50 
SCALE: l"=5' 

4'X 4'WI2XWI2 
GALVANIZED W IRE FABRIC 

H'-O' 

SECTION B-B 
NTS 

DD-01 

JOHNSON, MIRMIRAN &TII0MP$0N 
EnglneeilngA Brighter F\iWre 

72 Loveton Orcie Baltimore, Maryland 21152-0949 

REVISIONS STATE OF MARYLAND 
DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 

HIGHWAY DESIGN D IVISION 
EXTENSION O F E XISTING 72' 0 RCP UNDER US 29 (STA. 203+50) 

PLAN, ELEVATION AND D ETAILS 
CONT. NO. H08395I75 
PREL. TRAC. BY 

F.A.P. NO. SEE TITLE SHEET 
FINAL TRAC. BY 

SHEET NO. 25" OF 54 
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STREAM T RIBUTARY TO 
LITTLE P ATUXENT RIVER 

M SF PLANTING AREA = 
2 WILLOW WHIPS 

IMBRICATED RIPRAP BOULDER SIZES 
'A' (HEIGHT) = 18" MIN. 
'B' (WIDTH) = 30" MIN. 
(LENGTH) = 42' MIN. (NOT SHOWN) 

32 SF PLANTING AREA ^ 
4 WILLOW . .WHIP-S--. 

140 SF PLANTING ARPA. = 
9 WILLOW WHIPS 

EXISTING EDGE 
OF S HOULDER 

PROPOSED EDGE 
OF SHOULDER 

I PROPOSED 
RAMP A 

IMBRICATED 
RIPRAP BOULDERS 

8" COMMON BORROW COVERED 
WITH 4" TO PSOIL AND STABILIZED 

-EXISTING BANKLINE 

, I J 11 J. ' I I . " I""' 

CLASS 
RIPRAP 

BOTTOM OF 
SCOUR HOLE 

GEOTEXTILE 
CLASS 'SE' 

CLASS PE TYPE 
GEOTEXTILE 

STABLE CUT SLOPE 
APPROX.2H TO IV 

STONE FOR GABIONS (4" - 7") 

FOOTER STONES TO BE PLACED WITH LONG AXIS 
PERPENDICULAR TO STREAM BANK. ALL OTHER 
STONES TO BE PLACED PARALLEL TO STREAM BANK. 

TYPICAL S ECTION 

IMBRICATED R IPRAP DETAIL 
NOT TO SCALE 

PLAN 
72" IS RCP E XTENSION 

STA.203+50 
10 F EET 0 10 F EET P PLANTING DETA 

CONTAINER 

MAKE LATERAL 
SLICES W V. 

LEGEND 

WATERS OF THE US 

WETLANDS 

25' WETLAND BUFFER 

TREE LINE 
CUT LINE 

FILL LINE 

PLANTING ZONE 

CLASS 1 RIPRAP 

USW 

B 

BACKFILL 

/-2" MULCH 
^1" ABOVE GROUND 

PLANTING PROCEDURES FOR POT BOUND CONTAINER GROWN PLANTS 

1. REMOVE T HE PLANT E ITHER BY CUTTING OR INVERTING THE CONTAINER 
2. USE A KNIFE T O CUT T HROUGH BOTTOM HALF OF THE ROOT BALL. 
3. PLANT ABOVE THE EXISTING GRADE WHEN HIGH WATER TABLE 

CONDITIONS EXIST, OTHERWISE PLANT FLUSH WITH EXISTING GRADE 
PLANTING HOLE TO BE THREE TIMES THE DIAMETER OF THE 

CONTAINER. 
4. 

BANK STABILIZATION PLANTING SCHEDULE (THIS SHEET) 

QTY. BOTANICAL NAME COMMON NAME SIZE ROOT SPACING 

15 SALIX COTTETI 'BANKERS' DWARF WILLOW 2-3' CONT. 3' O.C. 

LS-Ol 

JOHNSON, MIRMIIUN &THOin>SON 
BisiDeeilDgA Ureter Future 

72UwelonOrcte B^timore.Mafytarel 21152-0949 

REVISIONS 

ADDENDUM NO.I 
VS/OL 

STATE OF MARYLAND 
DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 

HIGHWAY DESIGN D IVISION 

CONT. NO. H08395I75 
PREU. TRAC. BY 

F.A.P. NO. SEE TITLE SHEET 
FINAL TRAC. BY 

SHEET NO. 26 OF 54 
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I PROPOSED RAMP A 

2P PROPOSED 72' 0 PIPE EXTENSION 

IMBRICATED 

PROPOSED 
CONCRETE 
COLLAR 

DETAIL A 

^!NV.289.7 
m 
0 

1 

L ^ 

iZ'-O" ^ 

-19" •GEOTEXTILE S E 

S'-O" 

PROFILE A LONG <L OF P IPE & SCOUR H OLE 
POSED EDGE OF SHOULDER 

EXISI/NC E DGE O F S HOULDER 

SCALE: l'=5' 

I RAMP A CONCRETE 
COLLAR 

PROPOSED CONCRETE 
COLLAR FOR PIPE 
CONNECTION 

72' 0 RCP EXTENSION 
STA.208+^5 

SCALE 

NOTE: 
ZlA REMOVAL AND D ISPOSAL OF E XISTING TIMBER WALL WILL N OT 

BE M EASURED. PAYMENT WILL BE I NCIDENTAL TO THE IM BRICATED 
RIPRAP PAY ITEM. 

to F EE! 10 FEET DETAIL A 
NTS 

NOTE: 
CONCRETE COLLAR TO BE MEASURED AND PAID FOR UNDER THE ITEM MIX NO. 2 CONCRETE 
FOR MISCELLANEOUS STRUCTURE. 

3r-8' 

EL. 302.4 

^—_____ • 

r-PROPOSED EDGE OF 
/ S HOULDER RAMP A 

/ EL. 302.5 

TYPE C 
END WALL-^ 

EL. 299.7 

TYPE C 
END WALL-^ \ y 

— 

EL. 291.7 

TYPE C 
END WALL-^ 

EL. 291.7 

4'X 4" WI2XWI2 
GALVANIZED WIRE F ABRIC 

292.7 

ELEVATION 

r-o" 
SECTION B-B 

NTS 

STA,208+45 
SCALE: l'=5' 

JOHNSON. MlRmiRAN & 1H0MPS0N 
EiiglDeeiiagA Future 

72 Lov^on Circle Baltimore, Maryland 21152-0949 

REVISIONS 

ADDENDUM N O. 
q/S'/oZ-

DD-02 
STATE OF MARYLAND 

DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 

HIGHWAY DESIGN DIVISION 
EXTENSION OF EXISTING 72" 0 RCP UNDER US 29 (STA. 208+45) 

PLAN, ELEVATION AND DETAILS 
CONT. NO. HQ8395f75 
PREL. TRAC. BY 

F.A.P. NO. SEE TITLE SHEET 
FINAL TRAC. BY 

SHEET NO. 27 OF 54 
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PROPOSED E DGE O F S HOULDER 

EXISTING EDGE OE S HOULDER 

I RAMP A 

LEGEND 

WATERS OF THE US 

WETLANDS 

25' WETLAND BUFFER 

TREE LINE 

CUT LINE 

FILL LINE 

PLANTING ZONE 

IMBRICATED RIPRAP 

CLASS 1 RIPRAP 

USW 

B 

* >*/*« 

nmn 
c 

PLAN 
72" 0 RCP E XTENSION 

STA.208+45 
10 F EET 0 10 F EET 

NOTE: SEE DRAWING LS-01 FOR IMBRICATED 
RIPRAP DETAIL AND WHIP PLANTING DETAIL 

BANK STABILIZATION PLANTING SCHEDULE (THIS SHEET) 

QTY. BOTANICAL NAME COMMON NAME SIZE ROOT SPACING 

25 SALIX COTTETI 'BANKERS' DWARF WILLOW 2-3' CONT. 3' O.C. 

mni 
JOHNSON, MIRMIRAN &THOMPSON 

EnglDeerfngABrf^terFatUK 
72 Loveton Circie Baltimore, Maryland 21152-0949 

REVISIONS 

LS-02 
STATE OF MARYLAND 

DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 

HIGHVtAY.rDESIGN DIVISION 

CONT. NO. H08395I75 F.A.p. NO. SEE TITLE SHEET SHEET N O. 28 OF 54 
PREL. TRAC. BY FINAL TRAC. BY 

i3o\e.xo FILE: m:\MD_986K\ls02.dgn 
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a CONSTRUCTION & PGL* 
MD 986K RAMP B TIE INTO 

EXISTING 

NOTE: WORK IN SHADED AREA IS C OVERED B Y 
THE RIGHT O F ENTRY AGREEMENT WITH 
THE HOWARD COUNTY RESEARCH AND 
DEVELOPMENT COMPANY 

NOTE; 
FOR SECTION B-B, SEE 
SHEET NO. SI-4 

TYPICAL SECTION ON 

EXISTING HOWARD COUNTY SANITATION 
SEWER MANHOLE AND 12' SEWER LINE TO BE 

RELOCATED BY OTHERS PRIOR TO 
CONTRUCTION 

CURVE C-4 

SCALE: '/s" = I'-O' 

\ STA. 210+00 

1 CONSTRUCTION & PGL 
MD 986K RAMP A 

A = I33''24'05.32ir 
D = 49°23'34.4888l" 
T = 269.3586 
L = 270.0822 
R = 116.0 
E = 177.2747 

t CONSTRUCTION 
MD 9 86K RAMP B 

MAX. DEPTH OF COVER = 2'-9"± 
AT CROWN OF ROADWAY 

a CONSTRUCTION 
MD 986K RAMP A 

2 YEAR STORM 
ELEV. 298.03 

2. 

10 YEAR STORM 
ELEV. 300.06 

2 

GENERAL NOTES 

SPECIFICATIONS; 

A CLASS SE 
GEOTEXTILE 

(TYP) DATUM ELEVATION 280.00 SECTION AmA 
SCALE: '/s" = I'-O' 

CONTRACTION JOINT 
(LOCATION VARIES) 

LOADING: 

CONCRETE: 

REINFORCING 
STEEL: 

KEYS: 

HYDROLOGICAL & 
HYDRAULIC DATA: 

-SHA SPECIFICATIONS DATED JANUARY, 2001 
-REVISIONS THEREOF AND ADDITIONS THERETO AND 

SPECIAL PROVISIONS FOR MATERIALS AND CONSTRUCTION 

AASHTO STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES 
DATED 1996 FOR DESIGN INCLUDING ALL INTERIM 
SPECIFICATIONS THROUGH 2000. 

CONCRETE DESIGN: SERVICE LOAD DESIGN METHOD 
fc = 1200 PSI. 

REINFORCING STEEL DESIGN; fs = 24,000 PSI 

HS 27. 

ALL CONCRETE IN TOP SLAB, CURB, AND HEADWALLS 
SHALL BE MIX NO. 6 (4500 PSI). ALL OTHER 
CONCRETE SHALL BE MIX NO. 3 (3500 PSI). 

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

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

ONLY GRADE 60 CAN BE USED ON THIS PROJECT. 

ALL REINFORCING STEEL IN THE HEADWALLS, CURB, AND 
IN THE TOP OF THE TOP SLAB INCLUDING TRUSS BARS 
SHALL BE EPOXY COATED. 

ALL KEYS ARE NOMINAL SIZE. 

FOR HYDROLOGICAL AND HYDRAULIC DATA, SEE 
SHEET TITLED HYDROLOGIC AND HYDRAULIC DATA. 

ro 
cn 
CM + 
00 o 

BOX CULVERT NO. I3M3 

r-
cn 
<J> 
CM 

ft CONSTRUCTION & P/GE 
MD 986K 
RAMP B 

PROPOSED PROFILE 

SHEET S 

^AT 
BUREAlkOF B RID^ DESIGN 

07" 

•i 

NOT FOR gPBLICWORMATION 
Chopter 5 9 of tij^'Ac+s of 1 956, /^notateoSJode o f M oryiond 

provides fh ot/fnis plot m ay be u sed fo r offici^ urposes only 

RBASIONS 

A ADDENDUM I 
ADDED GEOTEXTILE 
AND CUT-OFF WALL 
JDP. 9/5/02 
HI REOLINE NO. I 

CROSSED OUT 
TENTATIVE NOTE 
JDP. »(X/XX/Og \y/%p/frx 

STATE OF MARYLAND 
DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINtSTRATIW 

TRiraW^^ShETE 
BOX CULVEFTT NO . 13143 

ON MD 986K (SOUTH ENTRANCE ROAD) 
OVER UTTLE PATUXENT R IVER 
GENERAL PL AN AND SECTION 

SCALE AS S HOWN DATE CONTACT H08395I75 

OBSHGIHH} BY 

DRAWN BY 

CHECKB} BY 

J.D.P. 
J.D.P. 

E.S.F. 
MfilSaDB snm NO. 29 OF SA 

OTHER CONTRACTS FO R THIS ST RUCTURE STRUCTURE 1314300 
WVENTORT N O. ' '•OUU 14235, 15622 l:\07 ! I I \md986k-l patLJ)Qant\13143gpe.dGXT HtSJEXH) 



SOURCE: 
PREPARED B Y: 

LE L OCATION: 

HYDROLOGIC DATA 

ADDENDUM TO THE PATUXENT RiVER DRAINAGE AREA STUDY 

SHA CONSULTANT: BERNARD JOHNSON, INC. DATE: MAY 1986 

DRAINAGE A REA: ACRES 
METHOD(S) OF A NALYSIS: 

uses GAGE DATA ANALYSIS 
o GAGING STATION N0._ 
o LOCATION 

SQUARE M ILES 

o DRAINAGE AREA 
o YEARS OF CONTINUOUS RECORD 
USGS REGRESSION EQUATIONS 
REFERENCE 

X SCS TR - 20 METHOD - VERSION USED (DATE) 
o RCN (EXISTING-HOMOGENEOUS WATERSHED)' _ 
o RCN (ULTIMATE HOMOGENEOUS WATERSHED)' . 
o Tc (HOMOGENEOUS WATERSHED)' _____ 
FEMA BASE FLOOD (100-YEAR) DISCHARGE 
OTHER (DESCRIBE) 

9265 (CPS) METHOD USED BY FEMA AREA-DISCHARGE 
CURVE 

HAS FLOOD ROUTING BEEN USED IN DETERMINING FLOOD 
DISCHARGES? " YES NO ___ 
METHOD SELECTED 

IV. C OMPUTED F LOOD DISCHARGES 

RETURN PERIOD 
(YEARS) 

FLOOD DISCHARGE 
(CFS) 

RETURN PERIOD 
(YEARS) BASED ON EXISTING 

WATERSHED DEVELOPMENT 
BASED ON ULTIMATE 

WATERSHED DEVELOPMENT 

2 2340 

10 57TT 

25 

50 8676 

ICQ 10496 

500 

V. H ISTORIC F LOODS 

YEAR MAGNITUDE 
(CFS) 

HIGH WATER 
ELEVATION WHERE MEASURED SOURCE OF DATA 

VI. TIDAL FLOWS 
lOO-YEAR STORM TIDE ELEVATION (FT) 

500-YEAR STORM TIDE ELEVATION (FT) 

SOURCE OF INFORMATION 

CORRESPONDING VOLUME OF TIDAL PRISM (CU. FT). 

CORRESPONDING VOLUME OF TIDAL PRISM (CU. FT) 

DESIGN DISCHARGE. .(CFS) RETURN PERIOD _YEARS TIDAL PERIOD (HRS) 

HOW DETERMINED? (EXPLAIN) 

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

VII. COMMENTS: 

HYDRAULIC DATA 

. SOURCE: _ SUPPLEMENT TO THE U.S 29 AT SOUTH ENTRANCE RD. (MD 986k) HYDRAULIC ANALYSIS REPORT 

PREPARED B Y: SHA fx!CnNSUITANT: KCI 
FILE L OCATION: 

DATE:_^ NOV. 2001 

SHA BRIDGE HYDRAULICS ITEM 71 RATING 
METHOD(S) OF A NALYSIS: 

II. H YDRAULIC D ATA 

HEC-RAS VERSION 3.0.1 

FLOW CONDITIONS 

^DESIGN 

DESCRIBE 2-YEAR 

100 

DESCRIBE 

0 OVERTOPPING 
OR OTHER DISCHARGE 

DESCRIBE 

CHANNEL 
CROSS-SECTION 

APPROACH 8 
(DESCRIBE LO
CATION BELOW) 

STA. 774 

UPSTREAM 
AT STRUCTURE 

DOWNSTREAM 
AT STRUCTURE 

APPROACH S 
(DESCRIBE LO
CATION BELOW) 

STA. 774 

UPSTREAM 
AT STRUCTURE 

DOWNSTREAM 
AT STRUCTURE 

APPROACH 
(DESCRIBE LO
CATION BELOW) 

UPSTREAM 
AT STRUCTURE 

DOWNSTREAM 
AT STRUCTURE 

STRUCTURE 
WATERWAY 

AREA 

N/A 

336 

N/A 

N/A 

336 

N/A 

N/A 

ENERGY 
SLOPE 

.00157 

.00157 

.00164 

.00062 

.00062 

.00045 

N/A 

WATER 
SURFACE 
ELEVATION 

298.03 

298.03 

297.30 

305.66 

305.66 

305.67 

CHANNEL 

2058 

2340 

2230 

3679 

3889 

4099 

46 

44 

54 

46 

46 

54 

5.6 

7.0 

7.0 

5.4 

5.1 

4.8 

7.9 

10.8 

7.5 

14. 

15.3 

15.8 

LEFT OVERBANK 
LOOKING 

DOWNSTREAM 

127 

53 

2011 

2629 

3247 

W 

21 

18 

206 

206 

271 

3.0 

3.0 

2.8 

2.8 

2.8 

2.9 

1.9 

3.4 

3.9 

4.3 

RIGHT OVERBANK 
LOOKING 

DOWNSTREAM 

155 

57 

4290 

3464 

2634 

21 

67 

302 

302 

146 

4.2 

1.9 

3.3 

2.9 

2.4 

3.2 

4.3 

3.5 

7.6 

DISCHARGE 
OVER ROAD 

N/A 

N/A 

N/A 

9583 

N/A 

N/A 

N/A 

TLE: 
. BRIDGE S COUR D ATA 

A. SCOUR E VALUATION S TUDY 
PREPARED B Y: L] SHA [::i CONSULTANT: 
FILE L OCATION: 

DATE: 
ITEM 1 13 RATING 

B. SCOUR E STIMATES: 
DESIGN CO NDITIONS 

(DESCRIBE SPE CIAL CONDITIONS 
SUCH AS OVERTOPPING. LOW 
TAILWATER. INFL UENCE OF 

CONFLUENCES, ETC.) 

FLOOD 
DISCHARGE LONG TER M 

DEGRADATION / 
AGGRADATION 

(FT) 

CONTRACTION 
SCOUR DEPTH 

(LOOKING DO WNSTREAM) (FT) CHANNEL BED LOAD 
(DESCRIBE) 

TYPE OF SCOUR 
(LIVE BED/CL EAR WATER) 

DESIGN CO NDITIONS 
(DESCRIBE SPE CIAL CONDITIONS 

SUCH AS OVERTOPPING. LOW 
TAILWATER. INFL UENCE OF 

CONFLUENCES, ETC.) 

RETURN 
PERIOD 
(YEARS) 

MAGNITUDE 
(CFS) 

LONG TER M 
DEGRADATION / 

AGGRADATION 
(FT) 

CONTRACTION 
SCOUR DEPTH 

(LOOKING DO WNSTREAM) (FT) CHANNEL BED LOAD 
(DESCRIBE) 

TYPE OF SCOUR 
(LIVE BED/CL EAR WATER) 

DESIGN CO NDITIONS 
(DESCRIBE SPE CIAL CONDITIONS 

SUCH AS OVERTOPPING. LOW 
TAILWATER. INFL UENCE OF 

CONFLUENCES, ETC.) 

RETURN 
PERIOD 
(YEARS) 

MAGNITUDE 
(CFS) 

LONG TER M 
DEGRADATION / 

AGGRADATION 
(FT) IT 

OVERBANK 
MAIN 

CHANNEL 
RT 

OVERBANK 

CHANNEL BED LOAD 
(DESCRIBE) 

TYPE OF SCOUR 
(LIVE BED/CL EAR WATER) 

DESIGN FLOOD 
FOR SCOUR 

CHECK FLOOD 
FOR SCOUR 

OTHER 

TOTAL SCCKJR: E STIMATED TOTAL SCOUR AT SUBSTRUCTURE/ C HANNEL ELEMENTS (INCLUDES LONG TERMI DEGRADATION/AGGRADATION 
PLUS CONTRACTION SCOUR, PLUS LOCA L SCOUR) 

LOCATION OF CHA NNEL OR SUBSTRUCTURE ELEM ENT ELEVATION OF BOTTOM OF SC OUR HOLE OR STREAM CHANNEL BED (FT) 

CHANNEL THALWEG 

ABUTMENT: 

ABUTMENT: 

PIER NO. 

PIER NO. 

PIER NO. 

PIER NO. 

PIER NO. 

PIER NO. 

PIER NO, 

PIER NO. 

PIER NO. 

PIER NO. 

PIER NO. 

PIER NO. 

PIER NO. 

PIER NO. 

PIER NO. 

PIER NO. 

PIER NO. 

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

I. PARAMETERS COMPUTED ASSUMING THE WATERSHED 
IS HOMOGENEOUS WITHOUT SUBDIVISIONS 

2. ITEM 71 R ATING AND ITEM 
BRIDGE INVENTORY ITEMS 

13 RATING REFER TO FEDERAL 

3. RECORD FLOW CONDITIONS USED IN ANALYSIS: DISCHARGE (0), 
TAILWATER CONDITION AND WHY SELECTED, ETC. 

MADE AS TO WHETHER SEDIMENT WILL REMAIN 
DURING FLOODS 

D CULVEFiTS^ usrrHEsP FOR DEPRE( 
4. FOR CULVEf 

o DEPTH OF FLOW AT CULVERT INLET AND OUTLET 
o WATER-SURFACE ELEVATION AT CULVERT INLET AND OUTLET 
o ENERGY SLOPE FOR CULVERT BARREL 

5. SYMBOLS USED: 
0 = FLOW OR DISCHARGE (CFS) 
W = CHANNEL WIDTH OR FLOODPLAIN WIDTH (FT) 
V = FLOW VELOCITY (FPS) 
D = DEPTH OF FLOW (FT) 

6. FOR CULVERTS, RECORD OUTLET VELOCITY HERE 

7. FOR CULVERTS , RECORD TAILWATER DEPTH HERE 

8. APPROACH SECTION SHOULD BE NEAR POINT OF MAXIMUM BACKWATER 
(TYPICALLY ONE BRIDGE LENGTH UPSTR EAM) 

9. FOR BRIDGES: 
ENTER TYPE, SPAN LENGTH AND MAXIMUM V ERTICAL CLEARANCE 

FOR CULVERTS: 
ENTER SIZE, NUMBER OF CELLS, AND LENGTH ; 
DESCRIBE ANY SPECIAL FEATURES UNDER COMMENTS 

10. DESCRIBE TYPE OF INLET/OUTLET AND EROSION PROTECTION 
11. TOTAL UPSTREAM FACE FLOW AREA THROUGH STRUCTURE FOR 

100/500 YEAR FLOODS 

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

13. DESCRIBE TYPE OF INLET/OUTLET AND EROSION PROTECTION 
14. COMPOSITE -N" VALUE OF STRUCTURE 

IV. ROADWAY A ND STRUCTURE D ATA 
ITEM EXISTING 

STRUCTURE 
PROPOSED 

STRUCTURE 

NAME OF WATERWAY LITTLE PATUXENT RiVER 

DATE BUILT TO BE BUILT 

OVERTOPPING ELEVATION 298.49 

OVERTOPPING LOCATION 
(DESCRIBE) 

AT BOX CULVERT 

OVERTOPPING FLOW CONDITION ^ 
((OVERTOPPING 0 < 100 YR FLOOD) 

> 2-YEAR FLOOD 

FREEBOARD 0.46 

TOTAL STRUCTURE WATERWAY AREA" 336 

STRUCTURE DESCRIPTION^ 
3-CELL I4'x8' CONCRETE 

BOX CULVERT, LENGTH=4I' 

INLET TREATMENV^ CLASS |l RIPRAP 

OUTLET TREATMENI^^ CLASS 11 R IPRAP 

MANNINGS "N" VALUE 0.015 

V. SURVEY BOOK N UMBERS 
REFERENCE D ATUM FOR E LEVATIONS 

VI. FLOOD PLAIN MANAGEMENT DATA 
DATE OF FLOOD INSURANCE STUDY 12/4/86 riTMMllNITY PANEL NO 240044-QQ34-

PROJECT LOCATION (CHECK BELOW): 

BEYOND FEMA PROGRAM LIMITS (NOT IN 'A" HAZARD ZONE) 

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

FEMA HAZARD ZONE "A"; BASE FLOOD ELEVATIONS ESTABLISHED 

REGULATORY FLOODWAY Y_ES X NO 
MAXIMUM CHANGE IN WATER SURFACE ELEVATION UPSTREAM OF 
BRIDGE DUE TO HIGHWAY PROJECT (MAX. BACKWATER) 

LOCATION OF MAX. BACKWATER FROM 
UPSTREAM FACE OF BRIDGE 135 FT. 

DESCRIBE TYPE OF STUDY DONE TO DETERMINE CONSISTENCY 
WITH NFIP STANDARDS HEC-RAS 
DATE COMMUNITY ACKNOWLEDGEMENT FORM ISSUED: 

IS THE PROJECT CONSISTENT WITH THE CODE OF FEDERAL REGULATIONS, 
PART 650 A, LOCATION AND HYDRAULIC DESIGN OF ENCROACHMENTS ON 
FLOOD PLAINS (23 CFR 650 A). Y/N XES 

IS THE PROJECT CONSISTENT WITH THE ANNOTATED 
CODE OF MARYLAND (COMAR 08. 05. 03)? Y/N ___ YES 

VII. COMMENTS: EXISTING 4-CELL B4"CMP CULVERT REMOVED F OLLOWING J ANUARY 

1996 FLOOD. EXISTING CONDITION FOR NOV. 2001 STUDY HAS THIS CULVERT REMOVED. 

JOINT PERMIT SERVICE CENTER TRACKING NO. 200262282 

MDE NON-TIDAL WETLAND & WATERWAY NO. 00-NT-0068. 

SHEET SI-2 
REVISIONS STATE OF MARYLAND 

DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 

OFRCE OF BRIDGE DEVELOPMENTT 

TRIPLE 1 4' X 8' CONCRETE 
BOX CULVERT NO . 13143 

ON MD 986K (SOUTH ENTRANCE ROAD) 
OVER LITTLE PATUXENT R IVER. 

HYDROLOGIC AND HYDRAULIC DATA 
SCALE AS SHOWN DATE NOV. 200! CONTRACT HO 8395180 

DESIGNED BY JGK 

DRAWN BY DJS 

CHECKED BY KBR 

r • 
'lUG 13 2m 

OTHER CONTRACTS FOR THIS STRUCTURE 
SHEET FORMAT, ISSUED: 8-25-80, REVISED: 9-16-93 BRIDGE NO. 

SURVEY 
BOOK NO. $$DESIGN$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 



t CONSTRUCTION 8. PGL 
MD 9 86K RAMP B 

WORKING POINTS NORTHING EASTING 
1.0 561325-5678 1352860.6123 
I.I 561345.2560 1352877,7814 
1.2 561307.3111 1352844.6915 
2.0 561349.5169 1352850.9801 
2.1 561367.7307 1352866.8635 
2.2 561349.5169 1352850.9801 
3.0 561301.6187 1352870.2445 
3.1 561322.7812 1352888.6993 
3.2 561283.3620 1352854.3237 

CURVE C-A 
A = I33''24'05.32ir 
D = 49'^23'34.4888l' 
T = 269.3586 
L = 270.0822 
R = 116.0 
E = 177.2747 

t CONSTRUCTION & PGL 
MD 986K RAMP A 

STA. 210+00 

SCALE: /s" = I'-O" 

m T 

BUREAtkOF BRIO 

a7-A^2002 

IBLIC 

iry 
^DESIGN 

NOT FOR BOBLiC INFORMATION 
Chapter 5 9 of \p^Qis of IK G, Amotat^^iode of M aryland 

provides th aMnis plat rn ay b e u sed fo r offic^ourposes o nly . 

REVISIONS 

CO REOLINE NO. I 
CROSSED OUT 
TENTATIVE NOTE. 
JDP, 11/20/02 

SHEET SI-3 
STATE OF MARYLAND 

DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 

OFFICE OF B HDGE DE VElQPMBfr 
TRIPLE 14 ' X 8' CONCRETE 
BOX CULVERT NO. 13143 

ON MD 986K (SOUTH ENTRANCE ROAD) 
OVER LITTLE PATUXENT R IVER 

GEOMETRIC AND FOOTING LAYOUT 
SCALE AS S HOWN DATE coNiRAcr H08395I75 

D^fGNH) By 

DFMWN By 

CHECKED By 

J.D.P. 
J.D.P. 

E.S.F. 
/WIS 2m SHEET NO. 31 OF 54 

OTHER CONTRACTS FOR TH IS SrWCTURE STRUCTURE 
INVENTORY HO . 314300 SURVEY 

BOOK NO . 14235, 15622 i:\070530D\md986k-4 paiuxBnt\13t4dgml.d^ INDEXED 
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«7C BARS © l'-8'C-C (£) (TYP). 
TO ALTERNATE WITH 

«7r BARS © r-8'C/C (D(TYP.) 
ALTERNATE WITH TRUSS BARS 

CM 
I 

0 
1 

TO 

m 
I 

2" CL. 

CL 
< 

o 
~r 
OJ 

CL 
>-

to 

EL. 283.00 

^'-0" (TYP.) 

3'-6' (TYP.) 

ll'-6" (TYP.) 
(L BOX CULVERT 

T-IO" LAP 5'-0" (TYP.) 

W * V • ^—y* * ^ 
It • • * • * , 

• • 

• • 

0 • 

• • 

• • 

Qo 

4'-0" (TYP.) o 

2" CL. 

»7 TRUSS BARS © 10" C/C 
TO ALTERNATE WITH 
«5 BARS © 10" C/C 2" CL. 

«5 BARS © 10" C/C 

DESIGN INVERT ELEVATION VARIES 
(MAX. 287.27, MIN. 287.00) 

to 
CL 
>-

= • V j) 

'-0' 

-0 W « »s. <L_V 

3'-3" LAP 
(TYP.) 

A'-O' 

T 
±. 

• • 

• • 

• • 

• • 

•L_r" 

—i rx 
m . m \0 ^ ^ ^ 

o 

2" CL. 

#5 BARS © 10" C/C 

2} OPTIONAL CONSTRUCTION—h 
JOINT WITH 3"X 5" KEY 

—>BARS © l'-8'©C-C (TYP.) 
TO ALTERNATE WITH 

*8 BARS © l'-8-©C/C 

(? » 
* * * t t 0. 

2" CL. 

ULTIMATE INVERT ELEVATION 
AFTER SILTATION, 

I'-O' 

-J ^ ^ ^ 
i> 

CONSTRUCTION JOINT-
WITH 2" X 4" KEY (TYP.) 

"W 

>On a ' '̂^oOn ooOoCP) rP^oOn cP^oOn rP^oOn rP̂ oOn ooOoOo ooOoL/P) ooQcx 3o oC 

7'-0' 7'-0" 

T 
A. 

• • 

• • 

• • 

M ft. 'V-S 
J I . 

VT iJ • 

ALTERNATE WITH TRUSS BARS 
2 PLY. MEMBRANE 
WATERPROOFING (TYP.) 
16" MIN. WIDE CENTERED 
OVER JOINT 

5'-0' 

" ' " " 

2'-6- LAP 
4'-7" LAP 

<x> 
2" CL. LONGITUDINAL BARS IN THE 

BOTTOM OF THE TOP SLAB 
SHALL BE «5's © I'-O" c/ct. 
ALL OTHER LONGITUDINAL 

CL 
>-

BARS SHALL BE »4 © l'-6" c/ct. 
»5 BARS © 10" C/C 

NORMAL WATER ELEV. = 290.0 

m 

(T?P:T 

*5 BARS © 10" C/C 

2" CL. 

CONSTRUCTION JOINT 
WITH 3" X 5" KEY 

5'-0' 

I'-O" 

4'-IO" LAP 

3'-0" LAP 

• ym —$d_3T: W 

o 

cP^oOn cPQ)oOn coOoOo cP^oOn ci >0QOO OQQOOO COOOOO COOOC ciX 

o 

4'-0' 

• • 

• • 

• • 

• • 

I'-O" 

31 
"(TYP.) 

2" CL. 
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EL. VARIES. MAX. 286.02 
MIN. 285.75 

CRUSHER RUN AGGREGATE CR-6 
SUBFOUNDATION MATERIAL 

a INTERIOR WALL 

TYPICAL SE CTION 
SCALE: '/a" = I'-O" 

FRONT FACE 
OF HEADWALL 

*^7 TRUSS BARS © 10" C/C© 

«9"BARS © I'-B" C-C©TYP.) 

»8 BARS © l'-8'C/C© 

«7r BARS © l'-8"C-C ©(TYP) 

DASHED LINES INDICATE AREAS WHERE 
«T TRUSS BARS © 10" C/C © TRANSITION 
TO BOTTOM LAYER OF TOP SLAB 

«7C BARS © l'-8"C-C ©(TYP) 

«7 TRUSS BARS © 10" C/C© 

OUTSIDE FACE EXTERIOR WALL 

TOP SLAB - TOP MAT REINFORCING PATTERN 
SCALE: YQ' = I'-O' 

INDICATES REINFORCING STEEL TO BE EPOXY COATED 

BOTTOM SLAB REINFORCEMENT SAME AS TOP SLAB EXCEPT ALL 
LONGITUDINAL STEEL SHALL BE *4's © l'-6" c/c. REINFORCEMENT 
USED IN THE BOTTOM SLAB SHALL NOT BE EPOXY COATED. 

LONGITUDINAL BARS IN TOP OF TOP SLAB SHALL BE 
EPOXY COATED. 

m ^rkNTATJ 
BUREA 

NOT FOR B 

rOESIGN 

INFORMATION 
Chapter 5 9 of tlje A cts of l% 6, AnnototeoSoije of M aryland 

provides th a^Is plat m oy b e u sed fo r offlcibh^irposes only 

SHEET SI-4 
REVISIONS 

T] REOLINE NO. I 
CROSSED OUT 
TENTATIVE NOTE. 
JDP, 11/20/02 

2]REDLINE NO. 2 
ADDED CONSTRUCTION 
JOINT. 
JDP, 1/28/03 

STATE OF MARYLAND 
DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 

OFFICE OF B RIDGE DE VEmPMENT 
TRIPLE 14 ' X 8" CONCRETE 
BOX CULVERT NO. 13143 

ON MD 986K (SOUTH ENTRANCE ROAD) 
OVER LITTLE PATUXENT R IVER 

CULVERT TY PICAL SE CTION AND DETAIL 
SCALE AS S HOWN DATE CONTRACT H08395I75 

DESK^S) BY 

DRAWN BY 

CHECKED BY 

J.D.P. 

J.D.P. 

E.S.F. 
A)6132QQ2 SHEET NO. 32 OF 54 

OTHER CONTRACTS FO R THIS ST RUCTURE 5D=*XnURE 1314300 
INVENTORY N O. ' 14235. 15622 i:\0705300\md986k-l patuxent\13143typ.dgn INDEXED 



m\ iVz-

2-«6 TO FOLLOW 
SLOPE OF WALL. 

»4's © l'-0"c/c 

l'-3" 

2" CL. 

«4's © I'-O'c/c 
(TYP.) 

PROPOSED FINISHED 
GROUNDLINE. l'-5" LAP-

DOWEL BAR 
*4's © r-6" 
3'-6" LONG 

0 
1 

EL. 283.27 (WING WALLS !& ill) 

m. 

EL. 283.00 (WING WALL IV) 
"7's @ 6" c/c I'-O' 

^3" CL 
I'-S" 

STANDARD STEEL 21/2" NOMINAL DIA. GALVANIZED PIPE 
RAILING WITH BLACK PVC COATING. RAILING COST TO BE 
INCLUDED IN THE TRIPLE CELL REINFORCED CONCRETE BOX 
CULVERT LUMP SUM ITEM. 

PROPOSED FINISHED GROUNDLINE. 

REAR FACE PLUMB, TO BE 
DAMPPROOFED FROM TOP 
OF FOOTING UP TO FINISHED 
GROUND LINE. 

2" CL. 

*7's © l'-0"c/c 

;>N 

I 

V 
M • 
X 
< 

s 
KT) 
UJ 
CC 
< 
> 

*7's © 6" c/c, STOP ALTERNATE 
BARS AT ELEVATION 291.0 

FOR DRAINAGE DETAIL,** 
SEE SHEET NO. SI-9 

0 
1 

CsJ 

7 
CL 
< 

O 

6'-9' 

9'-0' 

ro 
I 

OsJ 
I 

Co 
ti • 
X 
< 

s 
t/) 
Ul 
cc 
< 
> 

© 6" c/c 
»4's © l'-0"c/c 

UJ 
h— 
UJ 
CC 
O 
2 
O o 

£r 
UJ 
> 
_j 
3 
O 

X o 

ro 
d 
2 

5/2' 
FOR ANCHOR BOLT DETAIL, 
SEE SHEET NO. SI-8 

CONSTR. JOINT WITH 
6" X 2" KEY 

l'-7' 

kO 

9 

[1:0 

»4's © l'-0"c/c 

2" CL. 

#4's © l'-0"c/c 
(TYP.) 

PROPOSED FINISHED 
GROUNDLINE. i'-5" LAP-A r 

imm 
DOWEL BAR — 
»4's © i'-6" ^ 
3'-6' LONG ^ 

0 
1 

EL. 283.00 

9'/2" 

7's © 6" c/c* I'-O" 

i -
T T 

» A 

-3" CL, 
l'-7' 

PROPOSED FINISHED ROADWAY 

»5n BARS © I'-O' C/C _ 
7 - «5's PLACED AS SHOWN© 

0 
1 

CSJ 

REAR FACE PLUMB, TO BE 
DAMPPROOFED FROM TOP 
OF FOOTING UP TO FINISHED 
GROUND LINE. 

2" CL, 

»7's © r-O'c/c 

0 
1 

Cvj 

«7's © 6" c/c, STOP ALTERNATE 
BARS AT ELEVATION 291.0 

FOR DRAINAGE DETAIL,** 
SEE SHEET NO. SI-9 

ro 
I 

X 
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to 
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< 

tOj 

O 
3 eg 

6'-5' 

9'-0' 

ro 
I 

<X) 
I 

io 
II 

m 
X 
< 

cr 
< 
> 

-«7's © 6" c/c 
»4's © l'-0"c/c 

CD cr 
ZD o 

ro 
d 
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X 

o 

X 

UJ 
h-
UJ 
££ 
U 
2 
O 
U 

cc 
UJ > 
-J 
3 u 
X o 
CD 

©INDICATES REINFORCING STEEL TO BE EPOXY COATED 

• AT THE CONTRACTORS OPTION THE DOWEL AND 
STEM BARS MAY BE PLACED AS A CONTINUOUS 
BAR. NO ADDITIONAL COMPENSATION WILL BE 
ALLOWED FOR THIS OPTION. 

IF THE CONCRETE BASE IS POURED TO REST ON 
TOP OF THE FOOTING, THE REINFORCING MAY BE 
ELIMINATED. NO ADDITIONAL COMPENSATION 
WILL BE ALLOWED FOR THIS OPTION. 

WING WALL I, III, AND IV TY PICAL SE CTION 
SCALE: 1/2" = I'-O" 

UJ 

cr u :z o o 

cr 
UJ 
> 

u 
X 
o 
CD 

(S> 

o 

X 

CM 

I 

II 

VOO uv^ eg 
I 

II • 
X 
< 

*511 © I'-O' 

2'-r LAP 

CONSTR. JOINT WITH 
4" X 2" KEY (TYP.) 

4" X 2" TRIANGULAR KEY 

6-*7's 

FOR ANCHOR BOLT DETAIL, 
SEE SHEET NO. Si-8 

WING WALL II TYPICAL SE CTION 
SCALE: 1/2' = I'-O" 

HEADWALL TY PICAL SECTION 
SCALE: I" = I'-O" 

4-»4's (£) (PLACED AS SHOWN) 

2 PLY MEMBRANE WATERPROOFING 16" 
MIN. WIDTH (TYP.). TOP LAYER SHALL 
OVERLAP BOTTOM LAYER BY 2". 

TOP SLAB 
REINFORCING 

\ 

m T RNTATFV„ 
BURE^OF BRIDGrOESIGN 

NOT FOR B INFORMATION 
Chapter 5 9 of Acts of 1 956, Annofat^&de of M aryland 

provides th cMriis plat mj be used fo r offic i^curposes orl^ 

REVISIONS 

HI REOLINE N O. 
CROSSED O UT 
TENTATIVE N OTE, 
JOP, 11/20/02 

SHEET SI-5 
STATE OF MARYLAND 

DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 

OFFKX OF m WCSE DEV EUIFM^ 
TRlffi 14' X 8' C^RETE 
BOX CULVERT NO. 13143 

ON MD 986K (SOUTH ENTRANCE ROAD) 
OVER LITTLE PATUXENT R IVER 

HEADWALL AND WING WALL TYPICAL SE CTIONS 
SCAL£ AS SHOWN DA1E CONTRACT H08395I75 

DESGNQ) B Y 

DRAWN B Y 

CHECKED BY 

J.D.P. 

J.D.P. 

E.S.F. 
M)8132002 SH^NO. 33 OF 54 

OTHER CONTRACTS FO R THIS ST mJCTUF^ STRUCTURE 
INVENTORY N O. 314300 ^No. 14235. 15622 l:\070530D\md986k-l p£tfux0m\1314Swdt.dgn INDEXED 



i CONSTRUCTION & PGL 
MD 986K RAMP B 

NOTES: 

FOR REINFORCING STEEL TIE-IN FROM FOOTING TO TOE WALL, 
SEE STANDARD DETAILS ON SHEET NO. SI-9 

FOR TRAFFIC BARRIER ON HEADWALL DETAILS, SEE SHEET NO. SI-8 

FOR EXPANSION AND CONSTRUCTION JOINT DETAILS IN WING WALLS, 
SEE SHEET NO. SI-9 

FOR DRAINAGE SYSTEM IFOR WING WALLS, SEE SHEET NO. SI-9 

FOR BOX CULVERT, WING WALL, AND HEADWALL TYPICAL SECTIONS, 
SEE SHEET NOS. SI-4, SI-5 AND SI-IO 

FOR CONTRACTION JOINT IN BOX CULVERT DETAILS, SEE SHEET NO. SI-9 

2/2" 0 GALVANIZED METAL PIPE RAILING 
WITH BLACK PVC COATING (TYP.) 

EL. 284.52 SHEET SI-6 
REVISIONS 

Q] REOLINE NO . I 
CROSSED OUT 
TENTATIVE NOTE. 
JDP, H/20/02 

STATE OF MARYLAND 
DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 

TRI?E1 Wa'^^fJcRETE 
BOX CULVERT NO. 13143 

ON MD 986K (SOUTH ENTRANCE ROAD) 
OVER UTTLE PATUXENT R IVER 

HEADWALL & WING WALLS I & III ELEVATIONS 
SCALE AS smm DATE CONTRACT H08395I75 

DESIGNS) BT 

DRAWN B Y 

CHECKED B Y 

J.D.P. 

J.D.P, 

E.S.F. 
AUG 19 202 

OTHER C ONTRACTS F OR T HIS S TFftJCTira i;\0705300\md986M p£duxerTt\13143wwe.dgn 

»4EErN0- 34 OF 54 

INDEXED 



NOTES: 

FOR REINFORCING STEEL TIE-IN FROM FOOTING TO TOE WALL, 
SEE STANDARD DETAILS ON SHEET NO. SI-9 

FOR TRAFFIC BARRIER ON HEADWALL DETAILS, SEE SHEET NO. SI-8 

FOR EXPANSION AND CONSTRUCTION JOINT DETAILS IN WING WALLS, 
SEE SHEET NO. SI-9 

FOR DRAINAGE SYSTEM IFOR WING WALLS, SEE SHEET NO. SI-9 

FOR BOX CULVERT. WING WALL, AND HEADWALL TYPICAL SECTIONS, 
SEE SHEET NOS. SI-4, SI-5 AND SI-10 

FOR CONTRACTION JOINT IN BOX CULVERT DETAILS, SEE SHEET NO. SI-9 

2'/2"0 GALVANIZED METAL PIPE 
RAILING WITH BLACK PVC COATING. 

EL. 284.2S 
EL. 283.00 I 

ELEVATION 
SCALE: 1/4' = I'-O" 

m 
\ 

rENTATFV 
BURE^OF BRIDGOESIGN 

07- -2002 

NOT FOR gOBLICWORMATION 
Chapter 5 9 of of l% G, Anno+at^J^de of H aryianci 

provides th oi/fnis plat m ay b e u sed fo r officIc^Durposes o nly 

REVISIONS 

Q] RECLINE N O. I 
CROSSED O UT 
TENTATIVE N OTE. 
JOP, 11/20/02 

SHEET SI-7 
STATE OF MAFIYIAND 

DEPAFTTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 

TRlSf Ws^a^RETE 
BOX CULVERT NO. 13143 

ON MD 986K (SOUTH ENTRANCE ROAD) 
OVER UTTLE PATUXENT RIVER 

HEADWALL & WING WALLS II & IV ELEVATIONS 
CONTRACT H08395I75 SCALE AS SHOWN DATE 

DESIGNED BY 

DRAWN B Y 

CHECKED BY 

J.D.P. 

J.D.P. 

-E.S.E. 
AI8132BB2 SHEET UO. 35 OF 54 

Onrh«R CONTRACTS FO R THIS ST RUCTURE STFWCTURE I3M300 
INVENrORY N O. I^NO. 14235, 15622 i:\0705300\md986k-l patu}(ent\1314^vwe.dgn INDEXED 



I'/VHorIz, Slots 
In Post F lange, 
t yv^holes In T ut>es. 

t4y,'<^ hole 
In post flonge. 

Note: 
W Beom Traffic 
Barrier not shovjn. 

Anchor Pl ate 
Z'xlWx%* see 
<letall sheet 2 o f 2. 

lyi- 5'/ 
/ -..1 

' ^ ro 

UD 

' ^ ro 

UD 

' ^ ro 

UD 

f ( t 
m 
^yi 

' ^ ro 

UD 

\ } I » 

$ / V, 

i/s'Slotted Holes. 

tPost 
%'x 1 V4* Slotted Holes. 

SECTION A-A 
Scale: I'^r-O-

I'/V^Double E xtra 
Strong P ipe S leeve 
X 2Vi\ 
Structural Tubing 
A'xZ'x%* 

Post W6x20 

t%'4>Hex. Hd. 
Bolt with Hex . Nuts 
81 W ashers (Ty p.). 

W Beam 
Traffic 
Barrier 

Typ.^ 
All sides 
and back. 

(2) yvt Anchor Studs 
with (3)^ 4-10 thd. (rolled 
or cut) Hex. Steel Nuts. 

(21%'"^Anchor Studs 
with (2) %- II thd. (rolled 
or cut) Hex. Steel Nuts. 

^4'# 60 F of splice Joint. At 
expansion joint some os slab opening. 

Sleeve Member 

'/n'^Pin (Driving f it) 
or welded lug. 

Beginning o f traffic 
borrler W beom.-

Note: 
W Beom Troffic 
Barrier not shown. 

RAIL S PLICE DETAILS 
Scole:P=r-0' 

6'-3' 

End of A'XVXVA 
structural tubing. 

y-m-

Last post 
on st ructure. 

[—Structural tubing 
4'x3*x'/V. 

—End of L 
y-w?-

Structure. f Rolsed 
Curb. 

6'-3* Max. Post Spacing 

'/4'-^PIn (Dr iving Fit) 
or Welded L ug. 

Sleeve Tube 

Weld an d grind smo oth 
as requlred." 

at Structure. 

ELEVATION 
Scaleiyv=l'-0' 

VA' 
Typ. Toper only at approach traffic 

end on one way structures, 
two woy structures topered 
at both ends. \ 

SECTION C-C 
Scale:None 

y6'<^ Holes 

SLEEVE FABRICATION OPTIONS 
Scole:None 

VA' 

S'-O* 

INSIDE ELEVATION 
Scde:l'=l'-0' 

Notes; 
1.Ponel lengths of structural tubing me mbers sha ll 

be ottoched continuously to a minimum o f three 
posts except at abutments with exponslon Join ts. 

2.AII steel components shall be galvanized, after 
fabrication, unless otherwis e shown on Plans. 

3.Structural tubing section shdl meet 
ASTM A 572 G rade 50. All other steel 
except bolts shall meet ASTM A 36. 

4.AI) anchor studs and nuts shdl meet 
ASTM A 325 . 

5.MoxImum post spacing 6'-3'. 
6.Vertlcal posts shall be set 

perpendicular to curb. 

SECTION 
Scole:P=l'-0' 

c y V 
V r 1 

) 

r 5'// ^ r 
m 

^—End of Structure 

APPROACH END CURB 
Scale:y4'=P-0" 

ANCHOR PLATE 
Scole:None 

FHWT FHWA APPROVAL 

^APFRg^ 

CHEF oKiteraxc DEAL. 

DATE. 

REVIStONS 
SHA FHWA 

STATE OF MA RYLAfti) 
DEPARTMENT OF TRANSPORTATION 

STATE HI GHWAY ADfyONISTRATION 
OFFICE OF B MDGE O EVELOPMENT 

N B EAM T RAFFIC BARRIER 
FOR STRUCTURES 

STANDARD NO . SHEETJLOF^ 

Note; 
The difference between the outside 
dimensions o f the sleeve and the Inside 
dimensions o f the rail shall not exceed 
/e* along eith er axis. 

FHWA APPROVAL 
ATEt 

iiSS2££L 
CH^ EHNLBWCE DEVB^ 

DATEi 

REVISIO»g 
SHA FHWA 

STATE OF MAR YLAM) 
DEP^TMENT OF TRANSPORTATION 

STATE HIGHWAY ADMMISTRATION 
OFFICE OF B RDCE DE VELOPMENT 

W BEAM TRAFFIC BARRIER 
FOR STRUCTURES 

STANDARD NO . SHEETS 0F_1 

APPROVAL STATE OF MARYLAND 
DEPARTMENT OF TRANSPORTATION 

STATE HI GHWAY ADMMtSTRATiON 
OFFICE OF BRtOGE DE VELOPMENT 

W BEAM TRAFFIC BARRCR 
FOR STRUCTURES 

STATE OF MARYLAND 
DEPARTMENT OF TRANSPORTATION 

STATE HI GHWAY ADMMtSTRATiON 
OFFICE OF BRtOGE DE VELOPMENT 

W BEAM TRAFFIC BARRCR 
FOR STRUCTURES 

0«F 8KltBRD«E OEva. 

DATE. 

STATE OF MARYLAND 
DEPARTMENT OF TRANSPORTATION 

STATE HI GHWAY ADMMtSTRATiON 
OFFICE OF BRtOGE DE VELOPMENT 

W BEAM TRAFFIC BARRCR 
FOR STRUCTURES 

REVIS ONS 

STATE OF MARYLAND 
DEPARTMENT OF TRANSPORTATION 

STATE HI GHWAY ADMMtSTRATiON 
OFFICE OF BRtOGE DE VELOPMENT 

W BEAM TRAFFIC BARRCR 
FOR STRUCTURES SHA FHWA 

STATE OF MARYLAND 
DEPARTMENT OF TRANSPORTATION 

STATE HI GHWAY ADMMtSTRATiON 
OFFICE OF BRtOGE DE VELOPMENT 

W BEAM TRAFFIC BARRCR 
FOR STRUCTURES 

STATE OF MARYLAND 
DEPARTMENT OF TRANSPORTATION 

STATE HI GHWAY ADMMtSTRATiON 
OFFICE OF BRtOGE DE VELOPMENT 

W BEAM TRAFFIC BARRCR 
FOR STRUCTURES 

STATE OF MARYLAND 
DEPARTMENT OF TRANSPORTATION 

STATE HI GHWAY ADMMtSTRATiON 
OFFICE OF BRtOGE DE VELOPMENT 

W BEAM TRAFFIC BARRCR 
FOR STRUCTURES 

IFHWA APPROVAL STANDARD NO . SHEET.J_ OF_i. lOATE? STANDARD NO . SHEET.J_ OF_i. 

\ 

m TRNTAT. . 
BUREAtkOF BRIOGE^ESIGN 

NOT FOR gOBLIC^INFORMATION 
Chopter 5 9 of ijj/fc ts of 1 956, Am otat^&de of M aryland 

provides thaj/fnis plat m ay be used for o fficKfrourposes only 

REV310NS 

Q] REDLINE N O. I 
CROSSED O UT 
TENTATIVE N OTE. 
JDP. 11/20/02 

{SHEET SI-8 
STATE OF MAHYUV^D 

DEPAFTTMBrr OF TFJANSPCXTTATION 
STATE HIGHWAY ADMINISTRATION 

TRI?E1 W^WRETE 
BOX CULVERT NO. 13143 

ON MD 986K (SOUTH ENTRANCE ROAD) 
OVER UTTLE PATUXENT R IVER 

TRAFFIC BARRIER DETAILS 
SCALE AS SHOWN DATE CONTRACT H08395175 

DESIGNS) ETY 

DRAWN BY 

CHEa<ED BY 

J.D.P. 

J.D.P. 

E.S.F. 
MJBisaoe SHffirNO. 36 OF 54 

OTHER CX)NTRACTS FOR THIS STRUCTUf^ srmxnuRE 
INVENTORY NO. 1314300 14235, 15622 l:\0705300\md986k-4 patu]^\13143s05.dgn INDEXED 



Outside face of 
Culvert Sidewall. 

Rear face 
of wing wall 
footing. 
3-»8's vertically each 
face of wing wall 
footing (typ.). 

Transverse rein
forcement not 
shown. Extend 
OS in Option. 

Triangulor Key for future 
extension. (See Table) 

Bottom slab 

Slope as steep as ground will allow. 

TRIANGULAR K EY 
DETAIL 

Extend longitudinal reinforcing 
steel In footing (top & bottom) 
l'-3" into toe wall (measured along 
bar) Typ. 

Bottom of wing wall 
footing/toe wall. 

Outside face of Culvert 
toe/head wall. 

Optionol const. Joint In 
footing. Key size; 4" x 2' 
for footings 16" or (ess 
in thickness, 6" x 3" for 
footings over 18" in 
thickness. 

Outside face of 
Culvert Sidewall. 

Scale;%"=|'-0 

Extend heel reinforcing steel In 
top of wing wall footing l'-3" into 
toe wall (measured along b ar) Typ. 

Wing Foo ting 

Footing reinf. steel. 
(Hook main transverse 
only) 

Measured 
olong b ar. 

Note: 
a + b = 8'-0 " 

5 or T Key Size 

a 0/2 

Less than 12" 3" 1/2" 

12" to 18" 4" 2" 

18" and over 6" 3" 

SKEW A NGLE 
Notes: 

1.When skew angle of box culvert is less 
than 70® see main box culvert sheets 
for additional reinforcing steel. 
(See Above) 

2.Normal box culvert reinforcing steel 
not shown. 

3.Maximum he ight of headwoll is 4'-6' 
see main box culvert sheets for 
added reinforcing steel If this 
height is exceeded. 

4.AI1 keys ore nominal size. 

SECTION A-A 
Scole: None 

Outside face of Culvert 
Sidewall. 

Outside face of Culvert 
toe/head wall. 

mWA fiiVPCNN. 
DATE; 8-24-76 

APPROVAL 

rn 
CHI? ENQaONDQE OE VEL 

OWE: 6/20/75 

FSVISIONS 

10-17-75 
8-1-85 

10-27-92 

FHWA 
iO-3-80 
6-8-90 

STATE O F M ARYLAND 
DEPARTMENT O F T RANSPORTATION 
STATE H IGHWAY A DMINISTRATION 

OFFICE OF BRDGE DEVELDPMEMT 

BOX CULVERT 
HEADWALL AND TOEWALL DETAILS 

NO. BC (6^>-75-l SHEET. OF. 

Longitudinal rein
forcement not 
shown. Extend as 
shown in Plan. 

Note: 
1. When the distance measured along 

the outside face of culvert, between 
the back of headwall/wing wall and the 
rear face of wing wall foo ting,(shown 
as 0), exceeds 15 f t. the contractor 
has the option of Installing the 
footing as shown i n Option. 

2.Culvert and toe wall reinforcing 
steel not shown. 

Scale:5(6'=l'-0' 

3-*8's vertically each 
face of wing wall 
footing (typ.). 
Bottom of wing wall 
footing/toe wall. 

FHWA A fTflOVAL 
DATE; 6-8-90 

APPROVAL 
^.srr-.uf... ti 

CHEF ENOaeHOGE DCVQ. 

DATE 5 /J/iS9 

REVISIONS 
SHA 

8-4-94 
FHWA 

STATE O F M ARYLAND 
DEPARTMENT O F T RANSPORTATION 
STATE H IGHWAY A DMINISTRATION 

OFFICE OF BR1CX£ DEVELOFMEKT 

TIE-IN DETAIL F OR B OX C ULVERT 
BOTTOM S LAB A ND W ING WALL F OOTING 

NO. BC( 6.09)-89-200 SHEET _1_ 0F_L 

2 lo yers of tarpaper full 
length of key.Fasten to 
concrete with asphaltic 
cement. 

I" Preformed cork type expansion 
joint filler, material full height 
of key. Fasten to one face with 
copper or aluminum nails. 

Inside face 
of sidewall. 

Alternate "6 e l '-6" + 

Normal Sidewall Reinforcing 

with «6 0 l'-5" t 
which laps with normal 
long, sidewall steel. 

Triangular 
M or P Key Size 

a b 
Less than 12" 3" 1/2" 

12" to 18" 4" 2" 
IB" or over 6" 3" 

PLAN 
Scale:'A" = I'-O' 

Notes: 
1. Reinforcing steel not to pass through 

joint. 
2. All keys are nominal size. 
3. Expansion joint to extend from top of 

footing to top of well. 
4. This Joint detail to be used for all 

walls greater than 15' in length. 

FHWA APPRO VAL 
DATE: 2-25-77 

APPROVAL 

CHEF EHO n EHDGE O evEL 

DATE 2/25/77 

REVISIONS 
SHA 

3-27-89 
4-24-90 
5-26-92 
1-17-97 

FHWA 
S-8-90 

STATE O F M ARYLAND 
DEPARTMENT O F T RANSPORTATION 
STATE H IGHWAY A DMINISTRATION 

OFFICE OF BIflOGE OEV^OPMENF 

BOX C ULVERT WING WALL E XPANSION J OINT 

NO. BC (6,06)-TG-37 SHEET _L_ OF. 

0 
Z D <P 

f 8-5 CD L> 0 

AfWOVAL STATE OF MA RYLAND 
DEPARTMENT OF TRA NSPORTATION 
STATE H IGHWAY A DMINISTRATION 

OFRCE OF BRID GE D EVELOPMENT 

DRAINAGE SYSTEM A ND BACKFILL 
FOR W ING WALLS T HAT A RE PARALLEL T O THE HIGHWAY 

0 
Z D <P 

f 8-5 CD L> 0 

STATE OF MA RYLAND 
DEPARTMENT OF TRA NSPORTATION 
STATE H IGHWAY A DMINISTRATION 

OFRCE OF BRID GE D EVELOPMENT 

DRAINAGE SYSTEM A ND BACKFILL 
FOR W ING WALLS T HAT A RE PARALLEL T O THE HIGHWAY 

0 
Z D <P 

f 8-5 CD L> 0 
CHB= EN GR BHOGE OE VG. 

DAIE: 9/H/98 

STATE OF MA RYLAND 
DEPARTMENT OF TRA NSPORTATION 
STATE H IGHWAY A DMINISTRATION 

OFRCE OF BRID GE D EVELOPMENT 

DRAINAGE SYSTEM A ND BACKFILL 
FOR W ING WALLS T HAT A RE PARALLEL T O THE HIGHWAY 

0 
Z D <P 

f 8-5 CD L> 0 

REVISIONS 

STATE OF MA RYLAND 
DEPARTMENT OF TRA NSPORTATION 
STATE H IGHWAY A DMINISTRATION 

OFRCE OF BRID GE D EVELOPMENT 

DRAINAGE SYSTEM A ND BACKFILL 
FOR W ING WALLS T HAT A RE PARALLEL T O THE HIGHWAY 

0 
Z D <P 

f 8-5 CD L> 0 

SHA FHWA 

STATE OF MA RYLAND 
DEPARTMENT OF TRA NSPORTATION 
STATE H IGHWAY A DMINISTRATION 

OFRCE OF BRID GE D EVELOPMENT 

DRAINAGE SYSTEM A ND BACKFILL 
FOR W ING WALLS T HAT A RE PARALLEL T O THE HIGHWAY 

0 
Z D <P 

f 8-5 CD L> 0 

12-14-98 

STATE OF MA RYLAND 
DEPARTMENT OF TRA NSPORTATION 
STATE H IGHWAY A DMINISTRATION 

OFRCE OF BRID GE D EVELOPMENT 

DRAINAGE SYSTEM A ND BACKFILL 
FOR W ING WALLS T HAT A RE PARALLEL T O THE HIGHWAY 

0 
Z D <P 

f 8-5 CD L> 0 

7-30-99 

STATE OF MA RYLAND 
DEPARTMENT OF TRA NSPORTATION 
STATE H IGHWAY A DMINISTRATION 

OFRCE OF BRID GE D EVELOPMENT 

DRAINAGE SYSTEM A ND BACKFILL 
FOR W ING WALLS T HAT A RE PARALLEL T O THE HIGHWAY 

FHWA AP PROVAL NO RR -<;R(ft.n|)-80-IOI B OF 5 DATE; NO RR -<;R(ft.n|)-80-IOI B OF 5 

Batter, where Indicated. 

Inside face 
of sidewall. 

•L of Joint 

ELEVATION 
Scale: None 

t of Piles 

2 Ply membrane waterproofing, 
IS" min. width centered on joint 

»6 0 l '-6" + c/c 
to alternate with 
normal longitudinal 
steel. 

*6 e c/c 
to alternate with 
normal longitudinal 
steel. 

Construction Joint with key. Key to 
extend from I'-O" above top of footing 
to 6" below top of wall, centered 
In wall. (For size see Table Be low). 

Triangular Key around box for 
future extension. (For size 
see Table Be low). 

"4 e r -6" i c/c, lap with 
normal longitudinal steel; 

Face of Joint 

0--— 
> 
0-— ^-0 

0 

0—0-—e 
—\ 

z 
0-— -0 

O 

PLAN 
Scale:/a" = I'-O ' 

M,N,5,T Key Size 
Q a/2 

Less than 12" 3" 1'/?" 
12" to 18" 4" 1" 

18" or over 6" 3" 

ELEVATION 
VERTICAL L OCATION O F 
KEY W HEN PILES A RE U SED 

Scale: None 

PLAN 
HORIZONTAL LOCATION OE 

KEY WHEN PIL ES ARE USED 
Scole; None 

Trionglor 
Key Size 

Wing Wall 
Key Size M or P 

Trionglor 
Key Size 

Wing Wall 
Key Size 

a b 
Less than 12" 3" l'/2" 3" X W 

12" to 18" 4" 2" 4" X 2" 
18" or over 6" 3" 6" X 3" 

Notes: 
1. Reinforcing steel not to pass through 

contraction joint. 
2. Full face of contraction joint to be 

dampproofed. 
3. When plies are utilized, key In bottom 

shall be placed midway between fop of 
bottom slab and top of pile vertically, 
and between rows of piles horlzontolly. 
(See Abo ve) FKVM APPROVAL 

DATE: 11-9-76 

APPROVAL 

_a 
CH? atiFLBHOQE 00,0. 

DME 6/20/75 

F£VISIONS 
SHA 

5-26-92 
11-17-97 

FHWA 

STATE O F I^ ARYLAND 
DEPARTMENT O F -m ANSPORTATlON 
STATE H IGHWAY A DMINISTRATION 

OFFICE OF BRE)GE DEVELOPMEKr 

CONTRACTION J OINT F OR B OX C ULVERT B ARREL 

NO. BC( 6.03)-75-9 SHEET OF. 

Notes: 
1. Normal reinforcing steel not shown. 
2. All keys ore nominal size. 
3. This Joint detail to be used for all 

walls less than 15'In length. 

FHWA APPRO VAL 
DATE: 11-9-76 

APPROVAL 

CHEF SmB ROQE oe/a. 

DATE 6/20/75 

REWSIONS 
SHA 

5-13-83 
8-1-85 

5-19-93 
7-15-94 

BfWA 
6-8-90 
6-8-90 

STATE O F M ARYLAND 
DEPARTMENT O F T RANSPORTATION 
STATE H IGHWAY A DMINISTRATION 

OFRCE OF BRIDGE DEVELOPMENT 

BOX CULVERT WING WALL CONSTRUCTION JOINT 

NO. BC( 6.04)-75-l0 SHEET _!_ OF. 

Finished G roundllne 

Top of proposed si dewolk 
Provide joint In sI dewolK 
over P VC pipe 

System 1 or I I as 
dictoted by be low 

Gutter Line 

4"<I>PVC pipe. Slope pi pe 2 '/ + to outlet. 
Invert a t outlet to be 2" above gutt er line. 
(15'Maximum S pacing) 

-Dampproof 

— "S's sp aced a s sh own 

DRAIN A T S IDEWALK 
Scole :N one * "5 Th readed Rebor Dowel 

Coupler ot r-6" c/c. 

Finished Groundllne 

Finished 
Groundllne 

2-»5 bors l'-e"Iong 

2'squore concrete 
block a t each d rain, 
see Sy stem II 
tor additional details 

Finished G roundllne 

Dampproof 
If front foce of woll is visible t o 
vehlculor or pedes trian traffic, drain 
pipe sh all extend 3" fro m face of I'.n 
walls for sfdewolks odj ocent to — 
wall see ab ove; for all other * 
conditions m oke flush. 
2 cu . ft. Porous Ba cKtlli 
at each dr ain 
2-«5 e l'-6 "c/c Finished 
-I Groundllne 

Non-Perforated P VC Circular Pip e 
Underdroln Ou tlet with T-Connectlon t o 

Pipe Un derdroln (1 5'Maximum 
Spacing, l"Fall).— 

•5 e l'-6" c/c 
•5's sp oced a s sho wn-

If wall has con crete flume 
at rear face carry Porous 
Backfill to underside of flume 

Dampproof 

Porous Bockfill 
6"<j> perforated PVC Drain P ipe 
sloped to drain to each outlet 
pipe (m inimum sl ope y4 "/ft.) 
1:6 slope to drain to wall 

TIH'' 

Concrete (M ix N o. 1 or better) 
Slope rear face as stee p as 
ground w ill allow. 

system sh all be u sed for all box culvert wing wo lls 
)ther wing 

less than 16'high (height of wall from botto m of footing to 
This 
and 0 1 

This sy stem sh all be us ed for all retaining walls, al l 
wing wa lls ( not In S ystem I) . 

ler wing w alls that ore both less than 30' long an d 
top of highest section). One drol n sho ll be p laced at of woll 
for all walls less than 1 5'long. For wolls b etween 15 'and 30 'long, 
two drain s sha ll be p laced, one of each third point, 

SYSTEM I 

SYSTEM I I 
Scale :N one OTHER RELATED S TANDARDS 

REBAR-BD(2.2l)-93-285 
REBAR-PL(4.00)-93-286 

Scale ; None 
Notes 

1.Exact elev ation of drain to be de termined 
by En gineer In field. 

2.Porous backf ill (refer to Section 4 69). 
lUse this ston dord for bridges with wi ng 

wolls thot ore not parallel to the highwoy. 
For bridges with w ing wo lls parallel to the 
highway see Std . No. oR-SB(0.(5i)-80-IOI 
sheet 5 of 5 for details. 

FHWA AFPROVAL' 
DATE; 6-20-J 

APFTKJVAL 
a.sfX'.U. DffUIY 

CHIEF ENC aeRfXSE DEW. 

•Alt a/25/80 

REVISIONS 
SHA 

1-17-97 
4-22-98 
12-14-38 
1-22-01 

FHWA 

STATE O F M ARYLAND 
DEPARTMENT O F T RANSPORTATION 
STATE H IGHWAY A DMINISTRATION 

OFFICE OF BRIDGE DEVELOPMENT 

RETAINING W ALL A ND W ING W ALL 
DRAINAGE S YSTEMS 

NO. RW (0.0l)-80-l00 SHEET. OF-

REVISIONS 

SHEET Sl-9 
STATE OF MARYLAND 

DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 

OFFICE OF BRIDGE DEVELOPMEm" 
TRIPLE 14' X 8' CONCRETE 
BOX CULVERT NO. 13143 

ON MD 986K (SOUTH ENTRANCE ROAD) 
OVER LITTLE PATUXENT RIVER 

STANDARD DETAILS 
SCALE AS SHO WN DATE CONTFiACT H08395I80 

DESIGNED BY 

Di^WN BY 

CHECKED BY 

S.H.A. 

5.H.A. 

S.H.A, 

. F. 
13 2002 SHEET NO •37 

OTHER CONTRACTS FOR THIS STRUCTURE STRUCTURE 
INVENTORY NO. 314300 SURVEY 

BOOK NO. 4235, 15622 I:\0705300\md986k-I patuxent\13143s01. INDEXED 



heodwQll hos a form liner 
nish, a M" x 18" smooth 

)locK shall be formed f or 
placement of the numbers, 
iee plans for location of block; 

structure 
inventory 

tof yeor built 

number 

—t of pipe & 
•t of year built. 

t Interior 
Supporting Wall 

UPSTREAM END 

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

Top of Heodwoll i^tof Inventory Num ber* 
1 r-5" mln. 

i^j^tof year built numeral 
^ I'-O" 

0302^30012000 
—Approach en d of 

heodwoll. 

-tof Inventory* 
Number ond yea r 
built num erol. 

Inside a nd o utside 
face of Headwall.-

V 
UPSTREAM END 

Inventory N umber to be p laced on 
both sid es of heodwoll of some corner . 

BOX C ULVERTS 

* Block nu mbers 3" high on o poin ted wh ite 
background, 15" x 1 7"). 

// 

to 

> 

to 

•4 

Headwall 

tof Headwall 

V-Groove all around 
top and sides of 
Headwall at t of all 
supporting walls. 

PLAN 
Scale: l'/2'=l'-0' 

Notes: 
For existing structures, where o yea r built 
Is sh own on the s tructure and struct ure Is 
to be re hobllitated, the m arking sh ould rea d 
1942-2000 (o ld yea r first - new year). 
For existing structures with no yeo r built 
contact Office of Bridge D evelopment for 
old yea r. 
For Yeor Built Numerols refer to Standard 
No.M(0.07)-93-334. 

FHWA AP FTOVAL 
DATE; 

a«? ENGR BRIDQE DEVEL 

CWE 9/W/95 

F£VISK)NS 
SHA 

3-10-00 
FHWA 

STATE O F M ARYLAND 
DEPAHTMErrr OF T RANSPORTATION 
STATE H IGHWAY A DMINISTRATION 

OfriCE OF BR IDGE DEVB.OPMENT 

LOCATION OF Y EAR BUILT M ARKING AND 
STRUCTURE INVENTORY NUMBER ON 

HEADWALLS FOR PIPES A ND BOX C ULVERTS 
NO. M(0.05)-99-332 SHEET. 0F_ 

SECTION A-A 
Note: 
Year built numerals to be Indented In to 
concrete (unpointed) - as Indicated on 
Standard No s.M{0.04)-99-33l, M(0.05)-99-332 
and M( 0.06)-99-333. 

FHWA AP PROVAL 
DATE: 

OHEF EN OaEHOGE DBS. 

DME 9/H/99 

REVISIQNS 
SHA FHWA 

STATE O F M ARYLAND 
DEPARTMEMT O F T RANSPORTATION 
STATE H IGHWAY A DMiNISTRATION 

OFFICE OF BR IDGE O EVOXSPMEm* 

NUMERALS FOR Y EAR BUILT M ARKING 
ON STRUCTURES 

NO. M(0.07)-99-334 SHEET. OF_2_ 

APPROVAL STATE OF MA RYLAND 
DEPARTMENT OF TRA NSPORTATION 
STATE HIG HWAY AD MINISTRATION 

OmCE OF BRIDK DEVELOPMENT 

NUMERALS FOR Y EAR BUILT M ARKING 
ON STRUCTURES 

npnfTV 

CHEF aoR. snraF oea. 
D«E: 9/ ;4/99 

STATE OF MA RYLAND 
DEPARTMENT OF TRA NSPORTATION 
STATE HIG HWAY AD MINISTRATION 

OmCE OF BRIDK DEVELOPMENT 

NUMERALS FOR Y EAR BUILT M ARKING 
ON STRUCTURES 

REVISIONS 

STATE OF MA RYLAND 
DEPARTMENT OF TRA NSPORTATION 
STATE HIG HWAY AD MINISTRATION 

OmCE OF BRIDK DEVELOPMENT 

NUMERALS FOR Y EAR BUILT M ARKING 
ON STRUCTURES SHA FHWA 

STATE OF MA RYLAND 
DEPARTMENT OF TRA NSPORTATION 
STATE HIG HWAY AD MINISTRATION 

OmCE OF BRIDK DEVELOPMENT 

NUMERALS FOR Y EAR BUILT M ARKING 
ON STRUCTURES 

STATE OF MA RYLAND 
DEPARTMENT OF TRA NSPORTATION 
STATE HIG HWAY AD MINISTRATION 

OmCE OF BRIDK DEVELOPMENT 

NUMERALS FOR Y EAR BUILT M ARKING 
ON STRUCTURES 

STATE OF MA RYLAND 
DEPARTMENT OF TRA NSPORTATION 
STATE HIG HWAY AD MINISTRATION 

OmCE OF BRIDK DEVELOPMENT 

NUMERALS FOR Y EAR BUILT M ARKING 
ON STRUCTURES 

FHWA A PPROVE. NO. M(0.071-99-334 SHEET 0F_2_ DATE NO. M(0.071-99-334 SHEET 0F_2_ 

APPROVAL STATE OF MA RYLAND 
DEPARTMENT OF TRA NSPORTATION 
STATE HIG HWAY AD MINISTRATION 

OFRCE OF BR IDGE D EVELOPMENT 

HEADWALL F OR MULTI-CELLED 
BOX C ULVERT G ROOVE DETAILS 

STATE OF MA RYLAND 
DEPARTMENT OF TRA NSPORTATION 
STATE HIG HWAY AD MINISTRATION 

OFRCE OF BR IDGE D EVELOPMENT 

HEADWALL F OR MULTI-CELLED 
BOX C ULVERT G ROOVE DETAILS 

CHEF B«RBROQE C ejO. 

D«E 6/20/75 

STATE OF MA RYLAND 
DEPARTMENT OF TRA NSPORTATION 
STATE HIG HWAY AD MINISTRATION 

OFRCE OF BR IDGE D EVELOPMENT 

HEADWALL F OR MULTI-CELLED 
BOX C ULVERT G ROOVE DETAILS 

REVISIONS 

STATE OF MA RYLAND 
DEPARTMENT OF TRA NSPORTATION 
STATE HIG HWAY AD MINISTRATION 

OFRCE OF BR IDGE D EVELOPMENT 

HEADWALL F OR MULTI-CELLED 
BOX C ULVERT G ROOVE DETAILS SHA FHWA 

STATE OF MA RYLAND 
DEPARTMENT OF TRA NSPORTATION 
STATE HIG HWAY AD MINISTRATION 

OFRCE OF BR IDGE D EVELOPMENT 

HEADWALL F OR MULTI-CELLED 
BOX C ULVERT G ROOVE DETAILS 

STATE OF MA RYLAND 
DEPARTMENT OF TRA NSPORTATION 
STATE HIG HWAY AD MINISTRATION 

OFRCE OF BR IDGE D EVELOPMENT 

HEADWALL F OR MULTI-CELLED 
BOX C ULVERT G ROOVE DETAILS 

STATE OF MA RYLAND 
DEPARTMENT OF TRA NSPORTATION 
STATE HIG HWAY AD MINISTRATION 

OFRCE OF BR IDGE D EVELOPMENT 

HEADWALL F OR MULTI-CELLED 
BOX C ULVERT G ROOVE DETAILS 

FHWA AP PROVAL STANDARD NO. BC(6j02F75-6 SHEET _1_0FJ_ DATC; 8-24-7G STANDARD NO. BC(6j02F75-6 SHEET _1_0FJ_ 

10' Female Th readed E nd * 

I'-IO' 

5RWI 
TYPE 17 

INCLUDING THREADS 

M^SRWl e 1 8" 
Quantity vorles wit h 
length of wall. 

Threaded E nd I'-IO' 

kk5RW2 e 1 8" 
Quontlty varie s with 
length of wall. 

IK 5RW2 9 1 8" 
Ouontity vorle s with 
length of well. 

kK5RWI 6 18 " 
Quantity varies with 
length of wall. 

Length Va ries 

T__r 

-2" mln. cover 
3" mln. cover for 
footings (See plans 
for exceptions). 

STANDARD S TRAIGHT B AR 

BAR * LOCATION CATEGORY 
SIZE A B C 
H l'-8" l'-2" I'-O" 
•5 2'-!" l'-6" l'-2" 
"6 2'-5" l'-9" l'-5" 
"7 2'-ll" l'-8" 
"8 3'-IO" Does 2'-3" 
«9 4'-IO" Not 2'-9" 
»I0 6'-2" Exist 3'-6" 
»ll 7'-6" 4'-4" 

• LOCATION C ATEGORY: 
A-Bars in horizontal layers in top of pour with 12'or more of concrete below them such as In: 

foottngs.pler cops,etc. 
8-All bars not in Category A spaced le ss than 6'apart. 
0- All bars not in Category A spaced 6' inches or more apart. 

5RW2 
TYPE 17 

2'-6"PLUS T HREADS 

PLUMB 
Scale:'/a" = I'-Q' 

BATTERED 
Scale;/a"' l'"0' 

* Root diameter of threaded en d m ust be 
equal to the no minal diameter of a 
•5 rebor . 
if necessory, the next larger size bor sholl 
be u sed to satisfy this requirement of no 
extra charge to SHA. 

OTHER RELATED STANDARDS 
RW(O.OI)-80-IOO 
BR-SB(0.0l)-80-101 

OTHER RELATED STANDARDS 
REBAR-BD(2.2l)-93-285 
RW{0.0l)-80-100 
BR-SB(0.0l)-80-l0l 

Note: CASE N0.2 - For bars coofed with epoxy not In Cose No. I. 

APPROVAL STATE OF MARYLAND 
DEPARTMENT OF TRANSPORTATION 
STATE HIG HWAY AD MINISTRATION 

OFHCe OF BW DGE DE VELOPMENT 

REINFORCING BAR S TANDARD 
DRAINAGE SYSTEM 

THREADED REBAR DOWEL C OUPLER 

STATE OF MARYLAND 
DEPARTMENT OF TRANSPORTATION 
STATE HIG HWAY AD MINISTRATION 

OFHCe OF BW DGE DE VELOPMENT 

REINFORCING BAR S TANDARD 
DRAINAGE SYSTEM 

THREADED REBAR DOWEL C OUPLER 

CHEF EN GH.BFIDGE D EVEL 

•Are 5/77/94 

STATE OF MARYLAND 
DEPARTMENT OF TRANSPORTATION 
STATE HIG HWAY AD MINISTRATION 

OFHCe OF BW DGE DE VELOPMENT 

REINFORCING BAR S TANDARD 
DRAINAGE SYSTEM 

THREADED REBAR DOWEL C OUPLER 

F£VISK)NS 

STATE OF MARYLAND 
DEPARTMENT OF TRANSPORTATION 
STATE HIG HWAY AD MINISTRATION 

OFHCe OF BW DGE DE VELOPMENT 

REINFORCING BAR S TANDARD 
DRAINAGE SYSTEM 

THREADED REBAR DOWEL C OUPLER 
SHA FHWA 

STATE OF MARYLAND 
DEPARTMENT OF TRANSPORTATION 
STATE HIG HWAY AD MINISTRATION 

OFHCe OF BW DGE DE VELOPMENT 

REINFORCING BAR S TANDARD 
DRAINAGE SYSTEM 

THREADED REBAR DOWEL C OUPLER 12-14-98 

STATE OF MARYLAND 
DEPARTMENT OF TRANSPORTATION 
STATE HIG HWAY AD MINISTRATION 

OFHCe OF BW DGE DE VELOPMENT 

REINFORCING BAR S TANDARD 
DRAINAGE SYSTEM 

THREADED REBAR DOWEL C OUPLER 

STATE OF MARYLAND 
DEPARTMENT OF TRANSPORTATION 
STATE HIG HWAY AD MINISTRATION 

OFHCe OF BW DGE DE VELOPMENT 

REINFORCING BAR S TANDARD 
DRAINAGE SYSTEM 

THREADED REBAR DOWEL C OUPLER 
FHWA AP PROVAL wn RFRAR-Rn(?.?l)-qT-?ft'i <4HFFT 1 OF 1 
DATE; 

wn RFRAR-Rn(?.?l)-qT-?ft'i <4HFFT 1 OF 1 

AmnVAL STATE OF MARYLAND 
DEPAFTTMENT OF TR ANSPORTATION 
STATE HIG HWAY AD MINISI RATION 

OFFICE OF BRI DGE DE VELOPMENT 

REINFORCING BAR STANDARD 
DRAINAGE SYSTEM 

THREADED REBAR DOWEL COUPLER 

STATE OF MARYLAND 
DEPAFTTMENT OF TR ANSPORTATION 
STATE HIG HWAY AD MINISI RATION 

OFFICE OF BRI DGE DE VELOPMENT 

REINFORCING BAR STANDARD 
DRAINAGE SYSTEM 

THREADED REBAR DOWEL COUPLER 

CHEF ENCHBre XX DEVEL 

DATE; 5/7 7/94 

STATE OF MARYLAND 
DEPAFTTMENT OF TR ANSPORTATION 
STATE HIG HWAY AD MINISI RATION 

OFFICE OF BRI DGE DE VELOPMENT 

REINFORCING BAR STANDARD 
DRAINAGE SYSTEM 

THREADED REBAR DOWEL COUPLER 

FEVeiONS 

STATE OF MARYLAND 
DEPAFTTMENT OF TR ANSPORTATION 
STATE HIG HWAY AD MINISI RATION 

OFFICE OF BRI DGE DE VELOPMENT 

REINFORCING BAR STANDARD 
DRAINAGE SYSTEM 

THREADED REBAR DOWEL COUPLER 
SHA FHWA 

STATE OF MARYLAND 
DEPAFTTMENT OF TR ANSPORTATION 
STATE HIG HWAY AD MINISI RATION 

OFFICE OF BRI DGE DE VELOPMENT 

REINFORCING BAR STANDARD 
DRAINAGE SYSTEM 

THREADED REBAR DOWEL COUPLER 12-14-98 

STATE OF MARYLAND 
DEPAFTTMENT OF TR ANSPORTATION 
STATE HIG HWAY AD MINISI RATION 

OFFICE OF BRI DGE DE VELOPMENT 

REINFORCING BAR STANDARD 
DRAINAGE SYSTEM 

THREADED REBAR DOWEL COUPLER 

STATE OF MARYLAND 
DEPAFTTMENT OF TR ANSPORTATION 
STATE HIG HWAY AD MINISI RATION 

OFFICE OF BRI DGE DE VELOPMENT 

REINFORCING BAR STANDARD 
DRAINAGE SYSTEM 

THREADED REBAR DOWEL COUPLER 
IFHWA AP PROVAL 

NO. REBAR-PL (4.00l-93-286 SHEET_l_OF_L-IDATE: NO. REBAR-PL (4.00l-93-286 SHEET_l_OF_L-

1.When development length Is not specified on the 
plons, the above dimensions shall be used. 

2.These development lengths do not apply when ba r Is 
In lightweight concrete or any other 
strength of concrete. 

3.These development lengths only apply 
where the General Notes indicate 
'Reinforcing Steel Design, fs = 
24,000 p.s. i.' 

mWA MVKNfiL 
DATE; 

APPBOVM. 

CHEF BKaBRDGE DEVB. 

DAie 2/2/90 

F£VtSIONS 
SHA 

2-10-92 
1-23-93 

FHWA 

STATE O F M ARYLAND 
DEPARTMENT O F T RANSPORTATION 
STATE H IGHWAY A DMINISTRATION 

OFFICE OF BF ODGE DE VELOPMEHT 
DEVELOPMENT L ENGTH DIMENSIONS FOR 

GRADE 60 R EINFORCING STEEL 
IN MIX N0.6 ( 4500 P .S.L) CONCRETE 

EPOXY C OATED REINFORCING CASE N0.2 
NO. M(6.l6)-90-2l6 SHEET _3_ OF^ 

REVISIONS 

SHEET SI-IO 
STATE OF MARYLAND 

DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 

OFFICE OF BRIDGE DEV ELOPMENT 
TRIPLE 14' X 8' CONCRETE 
BOX CULVERT NO. 13143 

ON MD 986K (SOUTH ENTRANCE ROAD) 
OVER LITTLE PATUXENT RIVER 

STANDARD DETAILS 
SCALE AS SHO WN DATE CONTRACT H08395I80 

DESIGNED BY 

DRAWN BY 

CHECKED BY 

5-H.A. 

5.H.A. 

S.H,A, 

E. S. F. 
13 2002 SHEET NO 38 

OTHER CONTRACTS FOR THIS STRUCTURE STRUCTURE 
INVENTORY NO. 314300 SURVEY 

BOOK NO. 4235, I5G22 i:\0705300\md986k-l patuxent\18143s03. INDEXED 



BAR 
SIZE 

• LOCATION CATEGORY 3 Times 
Bar 

Diameter 
= <=''9 

Diameter Spacing 
BAR 
SIZE A B C 

3 Times 
Bar 

Diameter 
= <=''9 

Diameter Spacing 

»4 2HI" Z'-r 2'-l" 1'// 3" 372" 

3'-8" 3'-3" 2'-7" I'/a" 374" 178" 

••6 4'-5" 1 o
 

3'-|" 2'A" 1'/2" 574" 

»7 5'-3" 4'-7" 3'-8" 5'/4" 678" 
«8 6'-IO" 6'-|" 4'-IO" 3" 6" 7" 

»9 

C
O

 
1 

C
O

 

T'-8" 6'-!" i'A" 674" 7'/8" 

«I0 ll'-O" 9'-8" 7'-9" 374" 7%" C
D

 

«ll l3'-6" ir-H" 9'-6" 1'/4" 872" 

* LOCATION CATEGORY 

A - Bars in horizon+ol layers in top of pour with 12" or more of concrete 
below them such as in; footings, pier caps, etc. 

B - All bars not In Category A spaced less than 6 Inches apart. 
C - All bars not In Category A spaced 6 Inches or more opart. 

BAR ' LOCATION CATEGORY 
SIZE A B C 

»4 2'-9" 2'-0" l'-7" 

«5 3'-6" 2'-6" 2'-0" 

«6 4'-2" 1 o
 

2'-5" 

«7 4'-!!" 2'-IO" 

»8 6'-6" 
Does 
Not 

Exist 

3'-9" 

«9 8'-2" 
Does 
Not 

Exist 
4'-8" 

«I0 IO'-5" 

Does 
Not 

Exist 
6'-0" 

«I1 l2'-9" 7'-4" 

* LOCATION CATEGORY 

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

B - All bars not In Category A spaced less than 6 Inches apart. 
C - All bars not in Category A spaced 6 Inches or more apart. 

BAR • LOCATION CATEGORY 
SIZE A B C 

"A 2'-5" l'-9" l'-5" 

••5 1 o
 

2'-2" l'-9" 

«6 3'-7" 2'-7" 2'-l" 

•7 4'-IO" 3'-6" 2'-10" 

«8 6'-5" 4'-7" 3'-8" 

«9 8'-l" 5'-9" 4'-8" 

«I0 IO'-3" 7'-4" 5'-ll" 

»ll l2'-7" 9'-0" 7'-3" 

* LOCATION CATEGORY 

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

B - All bars not in Category A spaced less than 6 Inches apart. 
C - All bars not in Category A spaced 6 Inches or more apart. 

•2" min. cover 
3"mln. cover tor footings 
(See plons for exceptions) 

^21/2" min. cover 
3" min. cover for footings 
(See plons for exceptions) 

STANDARD 90'' HOOK STANDARD 180" HOOK 

BAR 
SIZE 

* LOCATION CATEGORY BAR 
SIZE D E F 
»4 8" II" 9" 
•5 9" I'-l" II" 
"6 II" l'-4" I'-l" 
"7 I'-l" r-6" r-3" 
•8 l'-3" l'-9" l'-5" 
"9 l'-5" I'-ll" l'-7" 
"10 l'-7" 2'-2" l'-9" 
«ll l'-9" 2'-5" I'-ll" 

RECOMMENDED EN D HO OKS ALL GRADES 

BAR 
SIZE 

Finished 
bend 

dlometer 
G In. 

ISO 
Degree 
hooks 

90 
Degree 
hooks 

•4 3" 6" 8" 
"5 3^4" 7" 10" 
•5 4'/2" 8" I'-O" 
•7 5'/:" 10" l'-2" 

6" . II" l'-4" 
»g 9/2" l'-3" l'-7" 
•10 10^4" l'-5" I'-IO" 
•II I'-O" l'-7" 2'-0" 

LOCATION CATEGORY; 

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

E-AII bars not (n Category D. 
F-All bars with hook enclosed vertically or horizontally within ties or stirrup-tles spaced along the 

full development length not greater than 3d where d Is the diameter of the hooked bar. 

Note: 
1.When ba r lap Is not specified on the plans, 

the above dimensions shall be used. 
2.These bar laps do not apply when bor is 

in lightweight concrete. Greater lengths 
ore required for this material. 

3.These bar laps only apply where the 
General Notes Indicate 'Reinforcing 
Steel Design, fs= 24,000 p.s.i .' 

CASE N O.I - For bars coated with epoxy with cover less 
than 3 times the bar d ameter or clear 
spacing be tween bars less than 6 times the 
bar diameter. 

mWA APPROVAL 
DATE; 

APPROVAL 

Qtl^ ENQn.BFa»E DEVEL 

DATE; 2/2/^3 

REVtStONS 
SHA 

2-10-92 
1-23-93 

FHWA 

STATE O F M ARYLAND 
DEPARTMENT O F T RANSPORTATION 
STATE H IGHWAY A DMINISTRATION 

OFFICE OF BRID GE O EVELOPMEMT 
BAR LAP D IMENSIONS FOR 

GRADE 60 R EINFORCING STEEL 
IN MIX NO. 6 M 500 P .S.I.) CONCRETE 

EPOXY C OATED REINFORCiNC CASE NO.I 
NO. M(6.05)-80-l22 SHEET 0F_1 

Note; 
1.When ba r lop Is not specified on the plans, 

the above dimensions shall be used. 
2.These bar laps do not apply when bar Is 

in lightweight concrete. Greater lengths 
ore required for this material. 

3.These bar lops only apply where the 
General Notes indicate 'Reinforcing 
Steel Design, fs = 24,000 p.s.I.' 

CASE N0.2 - For bars coated with epoxy not in Case No. 1. 

FHWA AP PROVAL 
•ATE: 

APPROVAL 

CHIEF ENGHBFBOGE DE VB. 

DATE 2/2/90 

(^VISIONS 
SHA 

2-10-92 
1-23-93 

FHWA 

STATE O F M ARYLAND 
DEPARTMENT O F T RANSPORTATION 
STATE H IGHWAY A DMINISTRATION 

OFFICE OF Bra OQE DEV ELOPMEKT 
BAR LAP D IMENSIONS FOR 

GRADE 60 R EINFORCING STEEL 
IN MIX NO, 6 (4 500 P .S.I.) CONCRETE 

EPOXY C OATED REINFORCINC CASE N0.2 
NO. M(6.05)-80H22 SHEETS OF_J. 

Note: 
1.When bar lap Is not specified on the plons, 

the above dimensions shall be used. 
2.These bar laps do not apply when ba r is 

In lightweight concrete. Greater lengths 
are required for this material. 

3.These bar lops only apply where the 
General Notes Indicate 'Reinforcing 
Steel Design, fs= 24,000 p.s.i.* 

FHWA AP PROVAL 
DATE: 6-Q-90 

APPROVAL 

CH^ B^QRCQC OE^ 

D\m4/X/8I 

REVISX3NS 
SHA 

2-2-90 
2-11-92 
1-23-93 

FHWA 

STATE O F M ARYLAND 
DEPARTMENT O F T RANSPORTATION 
STATE H IGHWAY A DMINISTRATION 

OR=ICE OF BR IDGE reVELOPMENT 
BAR LAP D IMENSIONS FOR 

GRADE 60 R EINFORCINC STEEL 
^ M IX N0.3 (3500 P .S.I.) CONCRETE 
NON-EPOXY C OATED REINFORCINC 
NO. M(6.07)-8I-I27 SHEET J_aF_J. 

Note: 
1.When development length Is not specified on the 

plans, the above dimensions shall be used. 
2.These development lengths do not apply when ba r Is 

in lightweight concrete or any other 
strength of concrete, 

3.These development lengths only apply where the 
Generol Notes Indicate 'Reinforcing 
Steel Design, fs= 24,000 p.s.l.' 

4.lf depth of member does not allow 
bor development length indicated In 
Categories A, B, and C:Std.No. 
M(6.l4)-90-2l4} then hook shall be 
added to all bors not conforming, 
OS per D,E 8 1 F . 

FHWA A PPROVAL 
DATE: 6-8-90 

APPROVAL 

CHEF aWHBRIX£ DEVa. 

0ATE:-^/4/S6 

REWSIONS 
SHA 

12-22-^ 
2-2-90 
2-22-93 
1-23-93 

FHWA 
6-8-90 

STATE O F M ARYLAND 
DEPARTMENT O F T RANSPORTATION 
STATE H IGHWAY A DMINISTRATION 

OFFICE OF BR IDGE D EVELOPMEKT 

DEVELOPMENT L ENGTH DIMENSIONS OF HOOKED 
BARS FOR GRADE 60 R EINFORCINC STEEL 

IN MIX NO. 3 ( 3500 P .S.I.) CONCRETE 
NO. M(6.08)-86-l78 SHEET _I_0F_L 

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

21/2" min, cover 
3" min. cover for footings 
(See plans for exceptions) 

STANDARD 90" HOOK STANDARD IS O" HOOK 

"i_r 

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

T__r 

I 2" min. cover 
3" min. cover for 
footings (See plans 
for exceptions). 

STANDARD STRAIGHT BAR STANDARD STRAIGHT BAR 

BAR 
SIZE 

• LOCATION CATEGORY BAR 
SIZE 0 E F 
•4 7" 9" 8" 
•5 8" I'-Q" 9" 
•6 10" l'-2" II" 
•7 II" l'-4" I'-l" 
•8 I'-l" l'-6" l'-3" 
"9 l'-3" r-9" l'-5" 
•10 l'-4" I'-ll" l'-7" 
•II l'-6" 2'-2" l'-9" 

RECOMMENDED EN D HO OKS ALL GRADES 

BAR 
SIZE 

Finished 
bend 

diameter 
G In. 

180 
Degree 
hooks 

90 
Degree 
hooks 

•4 3" 6" 8" 
"5 374" 7" 10" 
•6 4/2" 8" I'-O" 
•7 5%" 10" l'-2" 
•8 6" II" l'-4" 
•9 9'/2" i'-3" l'-7" 
•10 107," l'-5" I'-IO" 
•II I'-O" l'-7" 2'-0" 

LOCATION CATEGORY; 

D-All bars terminating with a standard ISO" hook with side cover (normal to plane of hook) not less 
than 2/2'In..and for 90'deg. hook,cover on bar extension beyond hook not less than 2'In. 

E- Al l bors not in Category D. 
F-All bars with hook enclosed vertically or horizontally within ties or stlrrup-ties spaced along the 

full development length not greater than 3d where d is the diameter of the hooked bar. 

Note: 
1.When development length Is not specified on the 

plons, the above dimensions shall be used. 
2.These development lengths do not apply when bar is 

in lightweight concrete or any other 
strength of concrete. 

3.These development lengths only opply where the 
General Notes Indicate 'Reinforcing 
Steel Design, f s: 24,000 p.s.l.' 

4.lf depth of member does n ot allow 
bar development length Indicated In 
Categories A, B, and C:Std. No. 
M(6.l6)-90-2l6; then hook shall be 
added to oil bars not conforming, 
as per D,E & F. 

FHWA AP PROVAL 
DATE: 

APPBC3VAL 

CHEF ENGaonDGE DEVEL 

DMh:4/-1/86 

F£VISIONS 
SHA 

12-22-86 
2-2-90 
2-22-93 
11-23-93 

FHWA 
6-8-90 

STATE O F M AFIYLAND 
DEPARTMENT O F T RANSPORTATION 
STATE H IGHWAY A DMINISTRATION 

OFFICE OF BRI DGE £»flE LOPM£NT 

DEVELOPMENT L ENGTH DIMENSIONS OF HOOKED 
BARS FOR GRADE 60 R EINFORCING STEEL 

IN MIX NO. 6 (4 500 P .S.I.) C ONCRETE 
NO. M(6.l0)-86-l80 SHEET _L_0F_1 

BAR 
SIZE 

* LOCATION CA TEGORY BAR 
SIZE A B C 
•4 l'-5" r-0" I'-O" 
•5 l'-9" l'-3" I'-O" 
•5 2'-2" l'-6" l'-3" 
•7 2'-ll" 2'-l" l'-8" 
•8 3'-9" 2'-9" 2'-2" 
•9 4'-9" 3'-5" 2'-9" 
•10 6'-l" 4'-4" 3'-6" 
•II 7'-5" 5'-4" 4'-3" 

BAR 
SIZE 

* LOCATION CA TEGORY 3 Times 
Bar 

Diameter 

6 Times 
Bar = ^ ^7 

Diameter Spacing 
BAR 
SIZE A B C 

3 Times 
Bar 

Diameter 

6 Times 
Bar = ^ ^7 

Diameter Spacing 

•4 ['-9" I'-G" l'-3" l'/2" 3" 3'/2" 
•5 2'-2" i'-ll" l'-6" 178" 374" 478" 
•6 2'-T" 2'-3" I'-IO" 2'/4" 4/2" 5%" 
•7 3'-l" 2'-9" 2'-2" ZVa" 5/4" G/a" 
•8 4'-l" 3'-7" 2'-IO" 3" S" 7" 
•9 5'-l" 4'-6" 3'-7" 37a" GTI" 778" 
•10 6'-6" 5'-9" 4'-7" 374" 7%" 878" 
•II 7'-ll" 7'-0" 5'-7" 4%" 8/2" 978" 

LOCATION C ATEGORY: 
A-Bars In horizontal layers In top of pour with 12'or more of concrete below them such as In; 

footlngs.pler caps.etc. 
B-All bars not In Category A spaced less than 6'apart. 
C- Al l bars not In Category A spaced 6' Inches or more apart. 

LOCATION C ATEGORY: 
A-Bars In horizontal layers In top of pour with 12'or more of concrete below them such as In: 

footlngs.pler caps.etc. 
B-AII bars not In Category A spaced le ss than 6'apart. 
0- All bars not In Cotegory A spaced 6' inches or more apart. 

Note: 
1.When development length is not specified on the 

plans, the above dimensions shall be used. 
2.These development lengths do not apply when ba r Is 

in lightweight concrete or any other 
strength of concrete. 

3.These development lengths only apply where the 
General Notes Indicate 'Reinforcing 
Steel Design, ts= 24,000 p.s.l.' 

4.lf depth of member does n ot allow 
bar development length Indicated In 
Categories A, B, and C: then hook 
shall be added to oil bars not 
conforming, as per D, E, ond F 
per Std.No.M(6.08)-86-l78. 

Note: 

FHWA AP PROVAL 
DATE: 

APPROVAL 
DEPUTY 

0«EF ENSLBRUGE GEV B-

cwt 2/2/90 

REVISiaf« 
SHA 

li-23-93 
FHWA 

STATE O F M ARYLAND 
DEPAmME^fT O F T RANSPORTATION 
STATE H IGHWAY A DMINISTOATION 

OFFICE OF BR IDGE DEVELOPh^ir 
DEVELOPMENT L ENGTH DIMENSIONS FOR 

GRADE 60 R EINFORCINC STEEL 
IN MIX N0.3 (3500 P .S.I.) CONCRETE 

NON-EPOXY C OATED REINFORCINC 
NO. M(6.l4)-90-2l4 SHEET _i_ OF_i 

1.When development length Is not specified on the 
plans, the above dimensions shall be used. 

2.These development lengths do not apply when ba r Is 
In lightweight concrete or ony other 
strength of concrete. 

3.These development lengths only apply 
where the General Notes indicate 
'Reinforcing Steel Design, fs = 
24,000 p.s.l.' 

CASE N O.I - For bars cooted with epoxy with cover less 
than 3 times the bar d ometer or cleor 
spocing between bars less than 6 times the 
bar dlometer. 

FHWA A PPRCWAL 
I DATE: 

APPROVE 

CHEF amOHOGE DE\e. 

D«E;2/2/90 

REVISIQNS 
SHA 

2-10-92 
1-23-93 

FHWA 

STATE O F M ARYLAND 
DEPARTMENT O F T RANSPORTATION 
STATE H IGHWAY A DMINISTRATION 

OFFICE OF BR IDGE D EVELOPMEKT 
DEVELOPMENT L ENGTH DIMENSIONS FOR 

GRADE 60 R EINFORCINC STEEL 
IN MIX N0.6 ( 4500 P .S.I.) CONCRETE 

EPOXY C OATED REINFORCINC CASE NO.I 
NO. M(6.l6)-90-2l6 SHEET _2_0F^ 

REVISIONS 

SHEET S 
STATE OF MARYLAND 

DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 

OFFICE OF BRIDGE DE VELOPMENT 
TRIPLE 14 ' X 8' CONCRETE 
BOX CULVERT NO. 13143 

ON MD 986K (SOUTH ENTRANCE ROAD) 
OVER LITTLE PATUXENT RIVER 

STANDARD DETAILS 
SCALE AS SHOWN DATE CONTRACT H08395I80 

DESIGNED BY 

DRAWN BY 

CHECKED BY 

SHEET NO •3' OF 

OTHER CONTRACTS FOR THIS STRUCTURE STRUCTURE 
INVENTORY NO. 314300 SURVEY 

BOOK NO. 14235, 15622 i: \0705300\md986k-l patuxent\13143s02. INDEXED 
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NOTE TO FABRICATOR 
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Two Plane Bending 
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B|1 :^0 

PLAN 

C ^ 
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ELEVATION END VIEW 
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ACI T ype 3 

STR. T & B ^ 

Straight T.*& B. Bors 

Con be substituted for bors In 
these configuration patterns 
(*T. Bars with or without hooKs) 

U.N.O. 

HooKs for truss bars optional. 

STANDARD PIN BENDING TRUSS BAR CONFIGURATION 

TYPES SPI, SP2, SP3 
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'H' ond 'K' must be shown 

ENLARGED VI EW SHOWING 
BAR BENDING DETAILS 

Notes; 
1.All dimensions ore out to out of bar or to tangent points for 135' 

and 100° hooKs. 
2.'0'dimensions on 180' hooKs to be shown only where necessor:^ to restrict 

hook size. Otherwise stondard hooks are to be used. 
3.Where 'J'Is not shown.'J'will be kept equol to or less then 'H'on truss 

bors. Where 'J'can exceed 'H'it should be shown. 
4.'H'dimension on stirrups to be shown where necessary to fit within concrete. 
5.Where bors ore to be bent more accurately than stondard bending toler

ances, bending dimensions which require closer fabrication should hove 
limits Indicated. 

GENERAL NOTES 
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Overbend 

(0) 

TIES AND STIRRUPS 

B'A" 

* Measured to Tangents 
of Curves. 

NOTE TO FABRICATOR 
BENDING TO LERANCE N OTE 

TIES A ND ST IRRUPS S HALL BE. 
BENT W riH A PLUS Z ERO INC H 

(+0") MINUS (-} N ORMAL A CI 
KNCHNG TO LERANCE 

REVISIONS 

SHEET SI-12 
STATE OF MARYLAND 

DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 

OFFICE OF BRIDGE DEVE LOPMEI^ 
TRIPLE 14' X 8' CONCRETE 
BOX CULVERT NO. 13143 

ON MD 986K (SOUTH ENTRANCE ROAD) 
OVER LITTLE PATUXENT RIVER 

STANDARD DETAILS 
SCALE AS SHO WN DATE CONTRACT H08395I80 

DESIGNED BY 

DRAWN BY 

CHECKED BY 

5.H.A, 
S,HA, 

S.H.A, 

« I • 

AUG 13 SHEET NO. ^0 OF 

OTHER CONTRACTS FOR THIS STRUCTURE STRUCTURE nM^OO 
INVENTORY NO. 

SURVEY 14?3S IS6?? BOOK NO. IDOZZ i:\0705300\md986k-l patuxent\13143s04. INDEXED 



EL. 300.00 

BORING B-1 
5TA. 108+03 
26' LEFT 

N C 

EL. 291,80 

EL. 290.00 
W.L. (1 ) 
WATER 

EL, 291,80 
W.L. (24) 
WATER 

B.O.F. 
EL. 283.00 

EL. 280.00 

6-4-5 

4-4-4 

t-l-2 

9-36-36 

CASING 

EL, 298,80 
DRY LOOSE BROWN SAND AND CLAY 
LITTLE GRAVEL TRACE OF MICA 
(FILL) 

BORING B-4 
-S-TA. 101+51-
30' RIGHT 

N 

EL. 300.00 

C 

EL, 290.80 
WET- SQ F-T- GRA-Y-SIL-T- TRACE -OF 
SAND TRACE OF MICA 

EL. 286,80 
ROCK PENETRATED BY SPLIT-BARREL 
SAMPLER, WET VERY DENSE 
VARICOLORED SAND SIZE PARTICLES 
AND ROCK FRAGMENTS TRACE OF 
SILT SIZE PARTICLES 

BORING B-2 
STA. 107 + 87 
22' RIGHT 

N---

BORING B-3 
STA. 107+62 
19' LEFT 

N 

EL, 294.20 

C 
EL, 291.90 

-C 
EL. 289,70 

W.L. (0) 
WATER 

50/3". 

B.O.F. 

EL. 281.80 
ROCK - PEGMATITE 

EL. 283.00 

-3-5 

5-3-3 

-EL. 289,70 ~ 
WATER (LITTLE PATUXENT RIVER) 

L-EL, 288.70 
WET LOOSE BROWN AND GRAY SAND 
AND SILT TRACE OF GRAVEL 
EL. 286.70 
WET MEDIUM STIFF GRAY MICACEOUS 
SILT TRACE OF FINE SAND 

EL. 283.20 
ROCK PENETRATED BY SPLIT-BARREL 
SAMPLER. DAMP VERY DENSE GRAY 
FINE SAND SIZE PARTICLES AND 
SILT SIZE PARTICLES TRACE OF 
ROCK FRAGMENTS TRACE OF MICA 

W.L. (0) 
-WATER-

B.O.F, 50/3" 
EL. 283.00 

50/1" 

-2-2 

3-5-8 
CASING 

EL. 291.90 
WATER (LITTLE PATUXENT RIVER) 

W.L, (I) 
WATER 

EL. 291,20 

-ELT -289:00 
WET VERY LOOSE BROWN COARSE 
SAND SOME SMALL GRAVEL 
EL. 288.90 
WET MEDIUM DENSE GRAY SAND AND 
GRAVEL TRACE OF SILT 

EL. 285.40 
ROCK PENETRATED BY SPLIT-BARREL 
SAMPLER. DAMP VERY DENSE GRAY 
FINE SAND SIZE PARTICLES AND 
SILT SIZE PARTICLES TRACE OF 
ROCK FRAGMENTS TRACE OF MICA 

EL. 281.82 
ROCK - DIORITE 

W.L,(24) 
-WATER-

50/2! 

B.O.F. 

EL, 283.00 

7-8-4 

6-6-7 

-1-2 

RECIOOX RQD44/ 

+ + 
+ + 
+ + 
+ + 
4- -f-
+ + 
-t- + 
+ + 
+ + 
-1- 4-
4- + 
+ 4-
4- 4-
+ 4-

-+-4=-
4- 4-

EL. 297.20 
DRY STIFF BROWN CLAY AND SAND 
TRACE OF GRAVEL TRACE OF ROOTS 
TRACE OF MICA (FILL) 

EL. 290.00 

EL. 289.20 
WET SOFT GRAY SILT TRACE OF 
SAND TRACE OF MICA 

EL. 286.20 
ROCK PENETRATED BY SPLIT-BARREL 
SAMPLER. WET VERY DENSE 
VARICOLORED SAND SIZE PARTICLES 
AND ROCK FRAGMENTS TRACE OF 
SILT SIZE PARTICLES 
EL. 283.20 
ROCK - PEGMATITE 

EL. 280.00 

RECI007. RQD20X REC88/. RQD45/ 
EC."28~I.6"2" " 
ROCK - GRANITE REC88y. R0D46/: 

BOTTOM OF 
CR-6 STONE 
EL, 283.00 

EL, 276.80 
BOTTOM OF 
CR-6 STONE 
EL. 283.00 

BOTTOM OF 
CR-6 STONE 
EL. 283.00 

EL. 276.82 
ROCK - GRANITE 

BOTTOM OF 
CR-6 STONE 
EL. 283.00 

EL. 278.20 

RECI007. RQD42X REC9IX RQ04I/. 

EL, 271,62 EL. 271.82 
EL. 270.00 EL. 270.00 

DATUM EL. 260.00 DATUM EL. 260.00 

TO US 29 

STA. 108+50 

^ CONSTRUCTION & P/GE LINE 
MD 986K 
RAMP B TO COLUMBIA TOWN CENTER 

BORINGS AND DRIVE TESTS LOCATION PLAN 
SCALE: I" = 20' 

25' 

BORINGS AND DRIVE TESTS 
SCALE: = t' 

' 5^ ' 

NOTES: 

1. BORINGS AND DRIVE TESTS WERE TAKEN IN 
OCTOBER AND NOVEMBER, 2000 BY THE MARYLAND 
STATE HIGHWAY ADMINISTRATION. 

2. THE WRITTEN SOIL DESCRIPTIONS SUPERCEDE THE 
SOIL CLASSIFICATION SYMBOLS. 

3. THE ORIGINAL BORING LOGS RECORD SPOON 
SAMPLE RECOVERY. THE LOGS ARE AVAILABLE 
UPON REQUEST. 

4. N = BLOWS ON 2 INCH SPLIT-BARREL SAMPLING 
SPOON BY 140 LB. DRIVE-WEIGHT FALLING 30 
INCHES INDICATING SUCCESSIVE 6 INCH 
INCREMENTS OF PENETRATION IN LIEU OF BLOWS 
PER FOOT. REC = ROCK CORE RECOVERY, ROD 
= ROCK QUALITY DESIGNATION. 

5. G = DEPTH OF BW FLUSHJOINT CASING. 

6. W.L. = WATER LEVEL READING. THE FIGURE IN 
PARENTHESIS INDICATES READING IN HOURS 
AFTER COMPLETION OF BORING. 

7. B.O.F. = BOTTOM OF FOOTING, 

8. BORINGS AND SAMPLINGS CONFORM TO AASHTO 
DESIGNATIONS T-206 AND T-225. 

9. SOIL HAS BEEN CLASSIFIED VISUALLY BY THE 
DRILLER. 

10. ROCK HAS BEEN CLASSIFIED BY A GEOLOGIST. 

REVISIONS 

SHEET SIH3 
STATE OF MARYLAND 

DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 

OFFICE OF BRIDGE DEVEL OPMEI^ 
TRIPLE 14' X 8' CONCRETE 
BOX CULVERT NO. 13143 

ON MD 986K (SOUTH ENTRANCE ROAD) 
OVER LITTLE PATUXENT RIVER 
BORINGS AND DRIVE TESTS 

SCALE AS SHO WN DATE CONTRACT H08395I80 

DESIGNED BY 

DRAWN BY 

CHECKED BY 

S.H.A. 

S.H.A. 
S.H.A. 

E, s. F : 
lueiJanK SHEET NO . ^ I OF 

OTHER COKTTRACTS FOR THIS STRUCTURE BRIDGE NO. 1314300 
SURVEY 
BOOK NO. 4235, 15622 is\0705300\md986K-l patuxent\al3143blo INDEXED 



•p'n 

} i 

LIMIT OF WORK 
CONT. NO. HO8395180 
US 29 
STA. 120 + 40 

RIGHT-OF-WAY LINE OF THRU HIGHWAY 

A 

•2-

%\ o\ ox 

US 29 COLUMBIA PIKE 

--C2 

TO WASHINGTON TO BALTIMORE 

00 o 

SCALE: 1" = 30' 

NO PLANTING ON THIS SHEET 

REVISIONS 

PLANTING PLAN LS-01 
STATE OF MARYLAND 

DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 
LANDSCAPE ARCHITECTURE DIVISION 

REPLACEMENT OF BOX CULVERT I3M300 ON MD 986K (SOUTH ENTRANCE ROAD) 
OVER LITTLE PATUXENT RIVER 

CONT. NO. H08395175 F.A.P. NO. 
PREL. TRAC. 3Y 

SEE TITLE SHEET 
FINAL TRAC. BY 

SHEET NO. -HZ OF II L>>i 
V •{ 

E:\pn9li{k'i\bOIm98{kkufyjn 
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LANDSCAPE PLANT SCHEDULE LS-02 
FURNISHED TOPSOIL - 300 S.Y. 

SYB KEY QTY BOTANICAL NAME COMMON NAME SIZE ROOT REMARKS 

o SWEETGUM 9 LIQUIDAMBAR STYRACIFULA SWEETGUM 2.5" CAL. B&B 
OR CONT. 25'O.C. 

Q WiaOWOAK S QUERCUS PHELLOS WILLOW OAK 2.5" CAL. B&B 
OR CONT. 25* O.C. 

193 LIVE WILLOW STAKES SEE NOTE ON THIS SHEET 

rWv 465 FURNISHED TOPSOIL 6" DEPTH SY 

35 SHREDDED HARDWOOD MULCH SY 

2MG ADDITIONAL WATERING MG 

REFORESTATION PLANT SCHEDULE LS-02 
QTY BOTANICAL NAME COMMON NAME SIZE CONDITION 

18 ACERRUBRUM RED MAPLE 5'HT. CONT. 

19 LIQUIDAMBAR STYRACIFULA SWEETGUM 5'HT. CONT. 

15 CORNUSAMOMUM SILKY DOGWOOD 3'HT. CONT. 

3MG ADDITIONAL WATERING 

A LIVE WILLOW STAKES TO BE PLANTED AT 
THE FOLLOWING LOCATIONS: 
STATION 106+85 TO 107+23 - 89 EACH 
STATION 107+50 TO 107+97 - 104 EACH 

00 

O 

u 
< 

PLANTING PLAN 
REFORESTATION AREA SCALE: r = 30' 

THIS SHEET IS FOR PLANTING PURPOSES ONLY 

REVISIONS 
/\ ADOeWOUM /OO. 

S/5/02 

STATE OF MARYLAND 
DEPARTMENT OF TRANSPORTATION 

STATE HIGHWAY ADMINISTRATION 
LANDSCAPE ARCHITECTURE DIVISION 

REPLACEMENT OF BOX CULVERT » 1314300 ON MD 986K (SOUTH ENTRANCE ROAD) 
OVER LITTLE PATUXENT RIVER 

LS-02 

CONT, NO. H08 395I80 
PREL. TRAC. BY 

F.A.P. NO. SEE TITLE SHEET SHEET N O. 
FINAL TRAC. BY 

M3 OF j-y 
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REFORESTATION PLANT SCHEDULE LS-03 LANDSCAPE PLANT SCHEDULE LS-03 
QTY BOTANICAL NAME COMMON NAME SIZE CONDITION 

14 ACER RUBRUM RED MAPLE 5' HT. CONT. 

14 LIQUIDAMBAR STYRACIFLUA SWEET GUM 5'HT. CONT. 

13 QUERCUS PHELLOS WILLOW OAK 4' HT. CONT. 

18 VIBURNUM LENTAGO NANNYBERRY 3' HT. CONT. 

3MG ADDITIONAL WATERING 

SYB KEY QTY BOTANICAL NAME COMMON NAME SIZE ROOT REMARKS 

O WILLOW OAK 10 QUERCUS PHELLOS WILLOW OAK 2.5" CAL. B&B 
OR CONT. 25' O.C. 

o SWEET GUM 10 LIQUIDAMBAR STYRACIFLUA SWEET GUM 2.5" CAL. B&B 
OR CONT. 25' O.C. 

SERVICEBERRY 16 AMELANCHIER CANADENSIS SERVICEBERRY 1.5" CAL. B&B 
OR CONT. 

15' O.C. 
SINGLE-STEM 

1752 FURNISHED TOPSOIL 6" DEPTH SY 

87 SHREDDED HARDWOOD MULCH SY 

3 ADDITIONAL WATERING MG 

5-SWEET GUM 
16S.Y. MULCH 

cX) 

5 - WILLO\^ 

LIMIT OF WORK 
CONT. NO. HO8395180 
MD 986K 
STA. 100 + 61 

REFORESTATION AREA 

MATCH TO SHEET LS04 PLANTING PLAN LS-03 

SCALE: 1" = 30' 

THIS SHEET IS FOR PLANTING PURPOSES ONLY 

REVISIONS STATE OF MARYLAND 
DEPARTMENT OF TRANSPORTATION 

STATE HIGHWAY ADMINISTRATION 
LANDSCAPE ARCHITECTURE DIVISION 

REPLACEMENT OF BOX CULVERT » I3M300 ON MD 986K (SOUTH ENTRANCE ROAD) 
OVER LITTLE PATUXENT RIVER 

CONT. NO. H08395I F.A.P. NO. SEE TITLE SHEET SHEET NO. OF n 
PREL. TR AC. BY FINAL TRAC. BY 



LANDSCAPE PLANT SCHEDULE LS-04 REFORESTATION PLANT SCHEDULE LS-04 
SYB KEY QTY BOTANICAL NAME COMMON NAME SIZE ROOT REMARKS 

o SWEETGUM 5 LIQUIDAMBAR STYRICIFLUA SWEETGUM 2.5" GAL CONT. 
OR B&B 25' O.C. 

o WILLOW OAK 11 QUERCUS PHELLOS WILLOW OAK 2.5" CAL CONT. 
OR B&B 25' O.C. 

SERVICEBERRY 8 AMELANCHIER CANADENSIS SERVICEBERRY 1.5" CAL CONT. 
OR B&B 15'O.C., SINGLE-STEM 

ocv 2389 FURNISHED TOPSOIL 6" DEPTH SY 

42 SHREDDED HARDWOOD MULCH SY 

2 ADDITIONAL WATERING MG 

QTY BOTANICAL NAME COMMON NAME SIZE CONDITION 

13 ACER RUBRUM RED MAPLE 5' HT. CONT. 

13 LIQUIDAMBAR STYRICIFLUA SWEETGUM 5' HT. CONT. 

14 QUERCUS PHELLOS WILLOW OAK 4' HT. CONT. 

16 CORNUS AMOMUM SILKY DOGWOOD 3' HT. CONT. 

2 ADDITIONAL WATERING MG 

5 - SWEETGUM 
16 S. Y. MULCH 

FOREST IMPACT AREA 

REFORESTATION AREA 

PLANTING PLAN 

SCALE;!" = 30' 

THIS SHEET IS FOR PLANTING PURPOSES ONLY 

REVISIONS 

LS-04 
STATE OF MARYLAND 

DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 
LANDSCAPE ARCHITECTURE DIVISION 

REPLACEMENT OF BOX CULVERT « I3M300 ON MD 986K (SOUTH ENTRANCE ROAD) 
OVER LITTLE PATUXENT RIVER 

CONT. NO. H08395I 75 
PREL. TRA C. BY 

F.A.P. NO. SEE TITLE SHEET SHFFT NO. ^ S OF 
FINAL TRAC. BY 

XT 
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MASTER LANDSCAPE PLANT SCHEDULE 
GENERAL PLANTING NOTES 

1. DRAWINGS ARE FOR LANDSCAPE PURPOSES ONLY, AS-BUILT HIGHWAY GONDITONS MAY VARY. 
THE CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS AND UTILITY LOCATIONS SHOWN 
AND OR DESCRIBED ON THE DRAWINGS, THE CONTRACTOR SHALL INFORM THE MARYLAND 
STATE HIGHWAY ADMINISTRATION LANDSCAPE OPERATIONS DIVISION OF ANY DISCREPANCIES 
OR PROBLEMS PRIOR TO COMMENCING WORK. 

2. PLANT TREES OR SHRUBS 7'-0" FROM THE CENTERLINE OF SWALES OR DITCHES. 

3. PLANT TREES OR SHRUBS 5'-0" FROM THE CENTERLINE OF ALL UTILITY LINES. 
"MISS UTILITY" (1-800-257-7777) MUST BE CONTACTED AT LEAST A MINMIMUM OF 72 HOURS PRIOR 
TO PROCEEDING WITH ANY EXCAVATION FOR PLANT MATERIAL INSTALLATION. 

SYMBOL KEY QTY. BOTANICAL NAME COMMON NAME SIZE REMARKS 

o WILLOW OAK 26 QUERCUS PHELLOS WILLOW OAK 2.5 IN.CAL. 25 FT. O.C. 

o SWEETGUM 24 LIQUIDAMBAR STYRICIFLUA SWEETGUM 2.5 IN.CAL. 25 FT. O.C. 

SERVICEBERRY 24 AMELANCHIER CANADENSIS SERVICEBERRY 1.5 IN.CAL SINGLE-STEM 
15 FT. O.C. 

^ ) 4607 FURNISHED TOPSOIL 6" DEPTH SY 

164 SHREDDED HARDWOOD MULCH SY 

7 ADDITIONAL WATERING MG 

4. ALL BRANCHED DECIDOUS TREES IN REFORESTATION PLANTING AREA SHALL BE PLANTED WITH 
RANDOM SPACING RANGING FROM IB'-O" TO 22'-0" ON CENTER. BRANCHED DECIDOUS TREES OF 
THE SAME SPECIES SHALL BE PLANTED IN GROUPS OF NO LESS THAN 2 TREES AND NO MORE 
THAN 15 TREES. REFER TO PLANT SPACING DETAIL D1. 

5. SHRUBS AND CONTAINER GROWN EVERGREENS IN REFORESTATION PLANTING AREAS AND NOT IN 
PLANTING BEDS, SHALL BE PLANTED IN RANDOM SPACING RANGING FROM 13'-0" TO 18'-0" ON CENTER. 
SHRUBS AND CONTAINER GROWN EVERGREENS OF THE SAME SPECIES SHALL BE PLANTED IN GROUPS 
OF NO LESS THAN 3 PLANTS AND NO MORE THAN 20 PLANTS. REFER TO PLANT SPACING DETAILS D2 AND D3 

MASTER REFORESTATION PLANT SCHEDULE 
QTY BOTANICAL NAME COMMON NAME SIZE CONDITION 

45 ACER RUBRUM RED MAPLE 5' HT. CONT. 

46 LIQUIDAMBAR STYRICIFLUA SWEETGUM 5' HT. CONT. 

27 QUERCUS PHELLOS WILLOW OAK 4' HT. CONT. 

18 VIBURNUM LENTAGO NANNYBERRY 3' HT. CONT. 

32 CORNUS AMOMUM SILKY DOGWOOD 3' HT. CONT. 

9MG ADDITIONAL WATERING 

/ 

TRAFFIC BARRIER 
(WHEN PRESENT) TRAFFIC BARRIER 

(WHEN PRESENT) 

7' MINMUM 
(TYPICAL) 7' MINMUM 

18'-22' 
VARIES 

NOTE: PLACE OVERSTGRY TREES ALONG EXISTING 
WOODS AND AS SENTINEL BEHIND SHRUBS 

TYPICAL BRANCHED DECIDUOUS TREE 
LAYOUT WITHIN REFORESTATION ZONES 

NOT TO SCALE 

VARIES 

NOTE: PLACE EVERGREEN TREES IN CLUSTERS 
WITHIN REFOTESTATION ZONES 

TYPICAL EVERGREEN TREE LAYOUT 
WITHIN REFORESTATION ZONES 

NOT TO SCALE 

TRAEFIC BARRIER 
(WHEN PRESENT) 

r T i i i 1 t 1 1 

1' MINMUM 
/ \ (TYPICAL ) 

V 

D 

VARIES 

NOTE; PLACE SHRUBS AND UNDERSTGRY TREES 
TOWARDS THE EDGES OF R EFORESTATION ZONES 
TO FACE THE HIGHWAY 

TYPICAL UNDERSTORY LAYOUT 
WITHIN REFORESTATION ZONES 

3 NOT TO SCALE 

PLANTING PLAN 

NO PLANTING ON THIS SHEET 

REVISIONS 

LS-05 
STATE OF MARYLAND 

DEPARTMENT OF TRANSPORTATION 
STATE HIGHWAY ADMINISTRATION 
LANDSCAPE ARCHITECTURE DIVISION 

REPLACEMENT OF BOX CULVERT » I3M300 ON MD 986K (SOUTH ENTRANCE ROAD) 
OVER LITTLE PATUXENT RIVER 

CONT. NO, H 08395I 75 
PREL. TRA C. BY 

F.A.P.NO. SEE TITLE SHEET 
FINAL TRAC. BY 

SHEET NO. OF 
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SCHEDULE OF PANEL 
CIRCUIT 
NUMBER 

EOUIPMENT 
SERVED 

CONNECTED LOAD PHASE 
AND 

VOLTS 

^ BRANCH CIR CUIT BF lEAKERS WIRING 
REMARKS 

CIRCUIT 
NUMBER 

EOUIPMENT 
SERVED KW AMPS 

PHASE 
AND 

VOLTS 
NO. OF 
POLES 

FRAME 
SIZE 

TRIP 
SIZE ^..^SIZE 

REMARKS 

2 Pi,P3,P5,P7,P9.PII 1,87 7.8 2 20A 20A 4 

- - - - - - -

4 P2,P4,P6,P8,PI0 1.56 6.5 2 20A 20A 2 
4 

TOTALS 3.43 14.3 

LGHTNG POL -E SCHEDULE 
POLE 

NUMBER 
TYPE OF 

POLE 
LUMINAIRE 
WATTAGE TYPE OF BASE POLE LOCATION 

PI 40' STEEL 250W BREAKAWAY 200+10 
' II' RT. 1 

P2 40'STEEL 250W BREAKAWAY c-TA 202+10 
^ • ll'RT. 1 

P3 40' STEEL 250W NON-BREAKAWAY STA 204+10 
' ll'RT.I 

P4 40' STEEL 250W NON-BREAKAWAY STA 206+10 
ll'RT.I 

P5 40' STEEL 250W NON-BREAKAWAY 5^^ 208+10 
^ ' ll'RT.I 

P6 40'STEEL 250W BREAKAWAY STA 210+14 
^ • ll'RT.I 

P7 40'STEEL 250W BREAKAWAY STA 23'RT. 1 • 

P8 40'STEEL 250W BREAKAWAY STA ^ ' 26.5'RT.| 

P9 40'STEEL 250W BREAKAWAY STA ^ • 25.5'RT.| 

PIO 40'STEEL 250W BREAKAWAY STA ^ 24'RT.| 

Pll 40'STEEL 250W BREAKAWAY 117+30 
^ 18.5'RT.| 

LEGEND 
MANHOLE TAG 

TYPE 2 
TYPE 1 

NUMBER OF 
CONNECTOR KITS 

MANHOLE NUk^ER 

AT TYPE 3 

/ 2 \ 
II7+3C 

\P1I 40x15 2y 

/2 2 
115+30 1 

\P10 40x15 4 / 

•TYPE 4 
/ # # # # \ 

STATION/ STATION NUMBER 

LIGHTING TAG 
TYPE 2 

NUMBER OF ' 
CONNECTOR KITS-

POLE NUMBER-

A£ TYPE 3 
•TYPE 4 

•/ " » 1 tt 
1 STATIO 
\ P« MHxAL CIR/ 

V 

STATION NUMBER 

CIRCUIT NUMBER 

MOUNTING HEIGHT 
X MAST ARM LEGNTH 

GENERAL NOTES 

PHOTOCELLS SHALL BE PROVIDED ON EACH LUMINAIRE. 
ALL ELECTRICAL MANHOLES SHALL BE INSTALLED AT FINAL GRADE. 
THE LIGHTING CONTRACTOR SHALL DETERMINE IF ANY WORK BY 
OTHER CONTRACTORS CAN NOT BE COMPLETED UNTIL INSTALLATION 
OF LIGHTING EQUIPMENT IS COMPLETE. THE LIGHTING CONTRACTOR 
SHALL NOTIFY OTHER CONTRACTORS OF THIS WORK. 

CONSTRUCTION DETAILS 

A. 

B. 
C. 

LEGEND OF UNDERGROUND 
AND OVERHEAD UTILITIES 

AERIAL CABLE 
ELECTRICAL 
TELEPHONE 
GAS 
SEWER 
STORM DRAIN 
WATER 
CABLE TV 

• A • 
• E • 
• T • 
• G • 
•SS 
SO • « • 
TV 

Ai>. 

INSTALL A IN. SCHEDULE 80. RIGID POLYVINYL CHLORIDE 
ELECTRICAL CONDUIT (BORED). 
INSTALL ELECTRICAL MANHOLE. 
INSTALL 2 IN. SCHEDULE 80. POLYVINYL CHLORIDE ELECTRICAL 
CONDUIT (TRENCHED) WITH THREE 1-CONDUCTOR NO. A A.W.G.. 
600V ELECTRICAL CABLES AND STRANDED BARE COPPER GROUND 
WIRE NO. A A .W.G. FOR ELECTRICAL SERVICE. CONDUIT SHALL 
TIE INTO EXISTING METER PAN ON REAR OF BASE MOUNTED CABINET. 
INSTALL A IN. SCHEDULE 80. RIGID PQLYVLN^ CHLORID® ' 
ELECTRICAL CONDUIT ( TRENCHED). 

Whitman. Requordt 
end Associates. LLP 
801 South Caroline Street / 
Baltimore. Maryland 21231 
(410) 235-3450 

PROJECT APPROVALS 
APPROVALS ARB PGR LIGHTING 
SHEETS: L- J THRU L- I 

A TOTAL OP 1 SHEET 

APPROVALS 

TEAM LEAC t, TRAFFIC ENGlt €£RlNC DES IGN DIV ISION 

'ASST. CHIEF TRAFFIC' ^INEERING DESIGN D IVISION 

DIRECTOR. OFFICE OF TRAFFIC & SAFETY 

REVISIONS 

NO, 1 
ADDej) Nofe D. 
D.T.B, V5"/O2. 

SERVICE PEDESTAL CONTAINING 
200 A. 2P MAIN CIRCUIT BREAKER 
WITH 2-20A 2P BRANCH CIRCUIT 
BREAKERS. INSTALL 2-2 IN. SCHEDULE 
80, 90 DEGREE POLYVINYL CHLORIDE 
CONDUIT BENDS IN PEDESTAL BASE.' 

0 MARYLAND DOT - STATE HIGHWAY ADMINISTRATION 
Office of Traffic & S afety 

TRAFFIC ENGINEERING DESIGN DIVISION 
LIGHTING PLAN 

US 29 AT SOUTH ENTRANCE ROAD (MD 986K) 

DRAWN BY: 
CHECK BY: 

SCALE: 

S.BLOSS 
N.LEARY 

r = 50' 

F.A.P. NO. 
S.H.A. NO. 
COUNTY 

SEE TITLE SHEET 
SEE TITLE SHEET 

HOWARD 

PLAN 
SHEET NO.: 

L-1 

SHEET NO. 

t I t . I n 
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ITEM 
NO DESCRIPTION UNIT QUANTITY 

' 

-JENERAL N s RIENTA N SIGN FACES 
CRITERIA 

THE CONTRACTOR SHALL BE GOVERNED BY THE STANDARDS AND REQUIREMENTS OF THE FOLLOWING 
PUBLICATIONS, EXCEPT AS MODIFIED BY THE SPECIAL PROVISIONS OF THIS CONTRACT. 

DESIGN 
F H W A - 'MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES', 2000 MILLENNIUM EDITION 

AND SUBSEQUENT REVISIONS. (M.U.T.C.D.) 
MEDIAN 

A A S H T 0 - -HIGHWAY SAFETY DESIGN AND OPERATIONS GUIDE" -1SS7 

A A S H T 0 - "STANDARD SPECIFICATIONS FOR STRUCTURAL SUPPORTS FOR HIGHWAY SIGNS 
LUMINAIRES AND TRAFFIC SIGNALS'. 2001 EDITION. 

MARYLAND STATE HIGHWAY ADMINISTRATION - 'MARYLAND SUPPLEMENT TO THE MANUAL 
ON UNIFORM TRAFFIC CONTROL DEVICES," - 1SS7 EDITION AND SUBSEQUENT REVISIONS. 

MATERIALS AND CONSTRUCTION 
MARYLAND STATE HIGHWAY ADMINISTRATION - "STANDARD SPECIFICATIONS FOR 

CONSTRUCTION & MATERIALS', 2001 EDITION AND SUBSEQUENT SUPPLEMENTS. 

DESIGN WIND 

EDGE OF TRAVELLED 
ROADWAY 

o 

EDGE OF TRAVELLED 
RDADWAY 

• UNDER 30 FEET FROM TRAVELLED ROADWAY TO NEAR EDGE DF SIGN - S3' 
OVER 30 FEET FROM TRAVELLED ROADWAY TO NEAR EDGE OF SIGN - S0' 

^ DISTRICT 1, 2 & 5 

r ALL OTHER REMAINING DISTRICTS 

65 MPH - WOOD SUPPORTS 

S0 MPH - ALL OTHER STRUCTURES J 

60 MPH - WOOD SUPPORTS 

80 MPH - ALL OTHER STRUCTURES J 

DESIGN STRESS 
SOIL BEARING PRESSURE - S = 3,000 P.S.F. (ASSUMED) 
SEE MATERIAL 8. CONSTRUCTION ABOVE AND SPECIAL PROVISIONS FOR DESIGN 
STRESSES FOR STRUCTURAL STEEL. ALUMINUM, 
REINFORCING STEEL AND CONCRETE. 

ROADSIDE SIGNS 

CHAMFER 

1. VERTICAL ALIGNMENT 
POSITION PANEL SO FACE IS PLUMB. 

2. HORIZONTAL ALIGNMENT (SEE DIAGRAM ABOVE) 
A). ON STRAIGHT ROADWAY SECTIONS, ANGLE OF SIGN FACE TO ROADWAY VARIES WITH 

DISTANCE FROM TRAVELLED ROADWAY TO NEAR EDGE OF SIGN - SEE DIAGRAM. 
B). ON THE INSIDE OF HORIZONTAL CURVES, POSITION SIGN SO FACE OF PANEL MAKES 

AN ANGLE OF 80" WITH A CHORD BETWEEN A POINT ON NEAR EDGE OF PAVEMENT 
AT SIGN LOCATION AND A POINT ON EDGE OF PAVEMENT 500' IN ADVANCE OF SIGN. 

C), ON THE OUTSIDE OF HORIZONTAL CURVES, POSITION SIGN SO FACE OF PANEL IS 
AT RIGHT ANGLES TO THE TANGENT OF THE CURVE AT THE SIGN LOCATION. 

D.) POSITIONING OF SIGNS AT GORES AND RAMP SEPARATIONS IS REFERRED TO THE 
NORMAL EDGE OF THE MAINLINE ROADWAY, 

OVERHEAD SIGNS 
ALL EXPOSED EDGES OF CONCRETE SHALL HAVE A 3/4' X 3/4' CHAMFER. 

CLASSIFICATION OF SIGNS 
SIGNS ARE DIVIDED INTO TWO (2) GENERAL CATEGORIES. 

1 GUIDE SIGNS 
A)STRUCTURAL TYPES 

OH - OVERHEAD 
C - CANTILEVER 
GM - GROUND MOUNT. BREAKAWAY 

OR NON-BREAKWAY 
- BRIDGE MOUNTED 

IDEN 

BM 

2 STANDARD SIGNS (REGULATORY, WARNING, ETC.: 
A)STRUCTURAL TYPES 

WOOD SUPPORTS 
GALVANIZED STEEL 'U'CHANNEL 

CATION OF SIGNS AND PANELS 

B)PANELS 
MATERIAL - EXTRUDED ALUMINUM 
COPY - DEMOUNTABLE 

1) BUTTON REFLECTOR (REVISIONS TO 
EXISTING SIGNS) 

2) HIGH INTENSITY (NEW SIGNS AND 
REVISIONS TO EXISTING SIGNS) 

B)PANELS 
, M ATERIAL - SHEET ALUMINUM 

COPY - NON-DEMOUNTABLE 

1. VERTICAL ALIGNMENT 
POSITION PANELS FOR ALL OVERHEAD STRUCTURES SO THAT PANEL FACE IS PLUMB. 

2.OVERHEAD SIGN STRUCTURES SHALL NOT BE ERECTED WITHOUT 
ATTACHING LUMINARIES SUPPORTS AND/OR SIGN. 

3. HORIZONTAL ALIGNMENT 
A). POSITION ALL OVERHEAD SIGNS SO THAT THE FACE OF THE PANEL IS AT RIGHT ANGLES 

TO THE NORMAL EDGE OF ROADWAY. IF ON A STRAIGHT ROADWAY SECTION. 
B). POSITION ALL OVERHEAD SIGNS SO THAT THE FACE OF THE PANEL IS AT RIGHT ANGLES 

TO THE TANGENT OF THE CURVE AT SIGN LOCATION, IF ON A HORIZONTAL CURVE. 
C). POSITIONING OF SIGNS AT GORES AND RAMP SEPARATIONS IS REFERRED TO THE NORMAL 

EDGE OF THE MAINLINE ROADWAY. 
4.VERTICAL CLEARANCE 
' A). OVERHEAD SIGNS SHALL HAVE A MINIMUM V ERTICAL CLEARANCE OF 17'-S" FROM ROADWAY TO 

THE BOTTOM OF LIGHT FIXTURES. ALL LIGHT FIXTURES ARE TO BE AT THE SAME ELEVATION 
ONLY ON AESTHETIC STRUCTURES. 

B). IF THE CONTRACTOR CANNOT OBTAIN 17'-S'(SEE 3A) CLEARANCE, HE IS TO CEASE WORK 
AND CONTACT THE PROJECT ENGINEER FOR FURTHER INSTRUCTIONS. THE PROJECT ENGINEER 
MAY CONTACT THE TRAFFIC ENGINEERING DIVISION FOR ASSISTANCE. 

C). ON UNLIT OVERHEAD SIGNS, THE MINIMUM CLEARANCE TO BOTTOM OF SIGN: 20'-S". 

PROJECT REQUIREMENTS 
GUIDE SIGNS 

EACH GUIDE SIGN IS IDENTIFIED BY A SIGN NUMBER ON THE PLANS AND IN THE TABULATIONS. 
PANELS ON GUIDE SIGNS ARE IDENTIFIED WITH A NUMBER AND WHERE VARIATIONS OCCUR. 
A LOWER CASE LETTER. 

STANDARD SIGNS 
STANDARD SIGNS ARE IDENTIFIED BY PANEL NUMBERS AND ARE CLASSIFIED AS FOLLOWS 

R - REGULATORY 
W - WARNING 
M - ROUTE MARKERS AND ACCESSORIES 
D - DESTINATION AND MILEAGE PANELS 
S - SCHOOL 

PANELS SHALL BE DESIGNATED TO AGREE WITH MARYLAND STANDARD SIGN BOOK. 

ANEL LAYOUT AND ALPHABETS 

1. ALL NEW SIGNS ON THIS PROJECT ARE TO HAVE NON-REFLECTIVE (BLACK COPY) OR HIGH-INTENSITY 
REFLECTIVE (ALL OTHER COLORS) SHEETING BACKGROUND AND COPY. REFLECTIVE SHEETING SHALL BE 
TYPE III ENCAPSULATED LENS REFLECTIVE ELEMENT MATERIAL. 

2. ALL NEW EXTRUDED ALUMINUM PANELS ARE TO HAVE DEMOUNTABLE COPY. 
3. ALL NEW SHEET ALUMINUM SIGNS ARE TO HAVE NON-DEMOUNTABLE COPY. 
4. THE FOLLOWING MINIMUM THICKNESS SHALL BE USED FOR THE APPROPRIATE WIDTH OF SHEET ALUMINUM BLANKS. 

R 

1. GUIDE SIGN PANEL LAYOUTS ARE BASED ON THE FHWA MANUAL NOTED ABOVE. 
2. STANDARD SIGN PANEL LAYOUTS ARE BASED ON THE M.U.T.C.D. WITH SPECIFICATIONS 

DETAILED IN THE MARYLAND STATE HIGHWAY ADMINISTRATION PUBLICATION,'STANDARD 
SIGN BOOK*. AVAILABLE THROUGH THE SHA CASHIER'S OFFICE. 

ECTORIZATION 

LONGEST DIMENSION 

UP TO 12' -

GREATER THAN 12'TO 24'-----

GREATER THAN 24' TO 36' ---• 
GREATER THAN 36' TO 48' 
OVER 48' 

MINIMUM THICKNESS 

0.040' 

0.063' 

0.080' 

0.100' 

0,125" 

BACKGROUNDS. BORDERS. TEXTS AND ALL OTHER ELEMENTS OF SIGN PANELS SHALL BE 
REFLECTORIZED EXCEPT WHERE NOTED. 

SIGN LOCATIONS 
1. GUIDE SIGNS ARE LOCATED ON THE PLANS BY DIMENSION TO SURVEY STATIONS. 
OR WHEN N ECESSARY, TO IDENTIFIABLE PHYSICAL FEATURES. 

2. ALL CHANGES IN THE LOCATIONS OF SIGNS AS SHOWN ON THE PLAN SHALL HAVE THE 
PRIOR APPROVAL OF THE ENGINEER. 

EXISTING UTIL s 
THE ENGINEER DOES NOT WARRANT OR GUARANTEE THE ACCURACY OR COMPLETENESS 
UTILITY OF INFORMATION SHOWN ON THE PLAN. IT SHALL BE THE RESPONSIBILITY OF 
THE CONTRACTOR TO LOCATE AND PROTECT ALL EXISTING FACILITIES WHICH MIGHT 
BE AFFECTED BY THIS WORK OR HIS OPERATION. 

Whi tmon. Requordt 
and Associates. LLP 
801 South Carol 
Baltimore. Mary 
(410) 235-3450 

n© Street 
and 21231 

PROJECT APPROVALS 
APPROVALS ARE FOR SIGNING 

SHEETS: SN2.1 THRU SN2.3 
A TOTAL OF 3 SHEETS 

APPROVALS 

TEAM lE ADU. TRAFFIC ENGINEERING DESIGN DI VISION 

DifteCTOft. OF FICE OF TRAFFIC ^ SAFETY 

REVISIONS MARYLAND DOT - STATE HIGHWAY ADMINISTRATION 
Office of Traffic & Safety 

TRAFFIC ENGINEERING DESIGN DIVISION 
GENERAL NOTES & PROPOSALS 

US 29 AND SOUTH ENTRANCE ROAD (MD 986K) 

DRAWN BY : S.BLOSS 

CHK. BY: 

SCALE: 

N.LEARY 
NONE 

F.A.P. NO. 
S.H.A. NO. 

COUNTY 

SEE TITLE SHEET 
H08395175 

HOWARD 

PLAN 
SHEET NO.: 

SN-1 

SHEET NO, 

8/1/02 M:\960ilA\us298cmd986\sn0lrn986.dgn 



PAVEMENT MARKING LEGEND 

(£) 6 IN. SOLID YELLOW LEAD FREE REFLECTIVE THERMOPLASTIC PAVEMENT MARKING 
5 IN. SOLID WHITE LEAD FREE REFLECTIVE THERMOPLASTIC PAVEMENT MARKING 

©5 IN. SOLID DOUBLE YELLOW LEAD FREE REFLECTIVE THERMOPLASTIC 
PAVEMENT MARKING 

® REMOVE EXISTING PAVEMENT MARKINGS 

©5 IN. SKIP WHITE LEAD FREE REFLECTIVE THERMOPLASTIC PAVEMENT MARKING 
(10 FOOT LINE WITH 30 FOOT GAP) 

© 10 IN. SOLID WHITE LEAD FREE REFLECTIVE THERMOPLASTIC PAVEMENT MARKING 

©10 IN. SKIP WHITE LEAD FREE REFLECTIVE THERMOPLASTIC PAVEMENT MARKING 
(3 FOOT LINE WITH 9 FOOT GAP) 

"cr xnj 
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us 29 NB (COLUMBIA PIKE) 

SIGN LEGEND 

EXISTING GROUND MOUNTED SIGN AND SUPPORT(S) 

PROPOSED GROUND MOUNTED SIGN AND SUPPORT(S) 

EXISTING SIGN TO REMAIN 

EXISTING SIGN TO BE REMOVED 

PROPOSED SIGN 

EXISTING CANTILEVER STRUCTURE 

4 V ' 
V -K*' 

Whitmon. Requardt 
and Associotest LLP 
801 South Caroline Street 
Baltimoret Maryland 21231 
(410) 235-3450 

REVISIONS MARYLAND DOT - STATE HIGHWAY ADMINISTRATION 
Office of Traffic & Safe ty 

TRAFFIC ENGINEERING DESIGN DIVISION 
SIGNING AND MARKING PLAN 

US 29 AT SOUTH ENTRANCE ROAD (MD 986K) 

DRAWN BY: S.BLOSS 

CHK. BY: N.LEARY 

SCALE: r=50' 

F.A.P, NO. 
S.H.A. NO. 

COUNTY 

SEE TITLE SHEET 

SEE TITLE SHEET 

HOV\/ARD 

PLAN 
SHEET NO. 

SN-2.1 
SHEET NO. 
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Whi tfTK3n» Requordt 
and AssoclOtest LLP 
801 South Carolina Street 
Baltimore* Maryland 21231 
(410) 235-3450 

REVtSIONS 

PAVEMENT MARKING LEGEND 

® 5 !N. SOLID YELLOW LEAD FREE REFLECTIVE THERMOPLASTIC PAVEMENT MARKING 

5 IN, SOLID WHITE LEAD FREE REFLECTIVE THERMOPLASTIC PAVEMENT MARKING 

©5 IN. SOLID DOUBLE YELLOW LEAD FREE REFLECTIVE THERMOPLASTIC 
PAVEMENT MARKING 

® REMOVE EXISTING PAVEMENT MARKINGS 

5 IN, SKIP WHITE LEAD FREE REFLECTIVE THERMOPLASTIC PAVEMENT MARKING 
UO FOOT LINE WITH 30 FOOT GAP) 

0 10 IN, S OLID WHITE LEAD FREE REFLECTIVE THERMOPLASTIC PAVEMENT MARKING 

10 IN, SKIP WHITE LEA D FREE REFLECTIVE THERMOPLASTIC PA VEMENT MARKING 
(3 FOOT LINE WITH 9 FOOT GAP) 

SIGN LEGEND 

-o- tn T EXISTING GROUND MOUNTED SIGN AND SUPP0RT(S5 

-w v» PROPOSED GROUND MOUNTED SIGN AND SUPPORT(S) 

EXISTING SIGN TO REMAIN 

EXISTING SIGN TO BE REMOVED 

ir^ PROPOSED SIGN 

iol-^SaS. EXISTING CANTILEVER STRUCTURE 

MARYLAND DOT - STATE HIGHWAY ADMiNISTRATION 
Office of Traffic & Saf ety 

TRAFFIC ENGINEERING DESIGN DIVISION 
SIGNING AND MARKING PLAN 

US 29 AT SOUTH ENTRANCE ROAD 

DRAWN BYs S.BLOSS 

CHK. BYs-

SCALE: 

N.LEARY 
r'-50' 

F.A.P. NO, 
S.H.A. NO. 

COUNTY 

SEE TITLE SHEET 
SEE TITLE SHEET 

HOWARD 

PLAN 
SHEET NO. 

SN-2.2 

SHEET NO. 

so OF 
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1 
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END INSTALLATION OF 
RAISED PAVEMENT MARKERS 
AND DELINEATORS AS 
APPROPRIATE 

> 

ff 

SPECIAL NOTESi 

1. RAISED PAVEMENT MARKERS SHALL BE INSTALLED ALONG 
US 29 SOUTHBOUND IN ACCORDANCE WITH MARYLAND 
SUPPLEMENTAL TO THE MANUAL ON UNIFORM TRAFFIC 
CONTROL DEVICES. 

2. DELINEATORS, INCLUDING RAIL RIDER W-BEAM AND POST 
MOUNTED, SHALL BE INSTALLED ALONG US 29 SOUTHBOUND IN 
ACCORDANCE WITH STANDARD NOS. MD 655.01 TO MD 655.06. 
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BEGIN INSTALLATION OF 
RAISED PAVEMENT MARKERS 
AND DELINEATORS AS 
APPROPRIATE 

t— a. 
, mfm • 

^MiSlsSs 

mmmf 

PAVEMENT MARKING LEGEND 

0 5 IN. SOLID YELLOW LEAD FREE REFLECTIVE THERMOPLASTIC PAVEMENT MARKING 

® 5 IN. SOLID WHITE LEAD FREE REFLECTIVE THERMOPLASTIC PAVEMENT MARKING 

©5 IN. SOLID DOUBLE YELLOW LEAD FREE REFLECTIVE THERMOPLASTIC 
PAVEMENT MARKING 

® REMOVE EXISTING PAVEMENT MARKINGS 

©5 IN. SKIP WHITE LEAD FREE REFLECTIVE THERMOPLASTIC PAVEMENT MARKING 
(10 FOOT LINE WITH 30 FOOT GAP) 

© 10 IN. SOLID WHITE LEAD FREE REFLECTIVE THERMOPLASTIC PAVEMENT MARKING 

©10 IN. SKIP WHITE LEAD FREE REFLECTIVE THERMOPLASTIC PAVEMENT MARKING 
(3 FOOT LINE WITH 9 FOOT GAP) 

SIGN LEGEND 
REVISIONS 

"O* 3X0 

a 

EXISTING GROUND MOUNTED SIGN AND SUPPORT(S) 

PROPOSED GROUND MOUNTED SIGN AND SUPPORT(S) 

EXISTING SIGN TO REMAIN 

EXISTING SIGN TO BE REMOVED 

PROPOSED SIGN 

EXISTING CANTILEVER STRUCTURE 
Whitman. Requordt 
and Associates^ LLP 
801 Scxith Caroline Street 
0a11 i more. Mary!and 21231 
(410) 235-3450 

MARYLAND DOT - STATE HIGHWAY ADMINISTRATION 
Office of Traffic & Safe ty 

TRAFFIC ENGINEERING DESIGN DIVISION 
SIGNING AND MARKING PLAN 

US 29 AT SOUTH ENTRANCE ROAD (MD 

DRAWN BY; S.BLOSS 

CHK. BY; N.LEARY 

SCALE; r=50' 

F.A.P. NO. 
S.H.A. NO. 

COUNTY 

SEE TITLE SHEET 

SEE TITLE SHEET 

HOWARD 

PLAN 
SHEET NO. 

SN-2.3 
SHEET NO. 
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CO 

REMARKS 

LEGEND & BACKGROUND COLORS: BLK = BLACK, BLU^BLUE, BRO=BROWN, G = GREEN, R = RED. W=WHITE/SILVER, Y = YELLOW, FYG=FLOURESCENT YELLOW/GREEN, FY=FLOURESCENT YELLOW 

Wh1+man. Requardt 
and Assoclatest LLP 
2315 Saint Paul Street 
Bo 11 i moret M ary I and 21218 
(410) 235-3450 

REVISIONS MARYLAND DOT - STATE HIGHWAY ADMINISTRATION 
Office of Traffic S( Safety 

TRAFFIC NGINEERING DESIGN DIVISION 
GUIDE SIGN MESSAGES - DETAILS & DIMENSIONS 

US 29 AT SOUTH ENTRANCE ROAD (MD 986K) 

DRAWN BY: S.BLOSS 

CHK. BY; 

SCALE: 

N.LEARY 
NONE 

F.A.P. NO. 
S.H.A. NO. 

COUNTY 

SEE TITLE SHEET 

SEE TITLE SHEET 

HOV^ARD 

PLAN 
SHEET NO. 

SN-3.i 
SHEET NO. 
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GUIDE SIGN STEEL SUPPORT CHART GUIDE SIGN WOOD SUPPORT CHART 

SIGN 
NO. 

SHEET 
NO. 

POST 
SIZE 

BW 
OR 
NBW 

SUPPORT 
L - 1 

SUPPORT 
L - 2 

SUPPORT 
L - 3 

LATERAL 
CLEARANCE 

CODE 

GM-1 SN-2.1 W6 X 9 BW 16'- 0" 16'- 0 " 6 

^ BW = BREAKAWAY NBW = NON-BREAKAWAY 

SIGN 
NO. 

SHEET 
NO. 

POST 
SIZE 

BW 
OR 
NBW 

SUPPORT 
L - 1 

SUPPORT 
L - 2 

SUPPORT 
L - 3 

LATERAL 
CLEARANCE 

CODE 

SUPPORT SPACING FROM 
LEFT EDGE OF SIGN 

• 

^ BW = BREAKAWAY NBW = NON-BREAKAWAY 

NOTE; SEE MARYLAND STANDARDS 812.01. 812.04. AND 813.02 FOR 
WARNING AND REGULATORY SIGN INSTALLATION 

SIGN STAKEOUT DIMENSIONS 

B 

C D 

FACE OF CURB OR EDGE 
OF TRAVELLED ROADWAY 

VERTICAL CLEARANCE OF SIGNS 

A. 7'6' MINIMUM FOR BREAKAWAY SUPPORTS OR 5'-6' FOR NON-BREAKAWAY SUPPORTS. 
B. 2.0' MINIMUM 
C. 7'6' MINIMUM & PREFERABLE. THIS DIMENSION IS TO BE INCREASED ONLY 

WHEN REOUIRED TO MEET A = 7'-6' FOR BREAKAWY OR 
A (MIN.) = 5'-6" FOR NON-BREAKAWAY AND B (MIN) 2 '-0" 

ALL DIMENSIONS ARE TO BOTTOM OF SIGN 

LATERAL CLEARANCE CODE 

NOTES SEE SECTION 802 IN THE CONTRACT DOCUMENTS 
FOR SIGN STAKEOUT LOCATIONS, 

1 = EDGE OF SIGN 6' FROM FACE OF W-BEAM TRAFFIC BARRIER 
2 = EDGE OF SIGN 30' FROM EDGE OF TRAVELED ROADWAY 
3 = EDGE OF SIGN 6' MIN. FROM FACE OF CURB 
4 = E DGE OF SIGN 6' FROM EDGE OF SHOULDER 
5 = SIGN CENTERED IN MEDIAN 
6 = EDGE OF SIGN 6' FROM EACH EDGE OF SHOULDER CENTERED IN GORE AREA 

FOLIAGE CLEARING FOR SIGN INSTALLATIONS 

- AREAS OF CLEARING 

SHOULDER 

800' 

800' 

FAR EDGE OF SIGN 

Acceptable Viewing 
Distance for Sign 

Copy Size Distance 

20' u.c. 1000 ft 

16" u.c. 800 ft 

13.3 u.c. 675 ft 

10.67 u.c 550 ft 

Whitman. Requordt 
end Associates. LLP 
801 .South Caroline S 
Bo 11 i more. Mary 1 and 
(410) 235-3450 

Whitman. Requardt 
and Associates. LLP 
rfe^t5S&othtC©aoIinStSie^et 
IBdHtimore. Maryland 2123S 
(410) 235-3450 

REVISIONS MARYLAND DOT - STATE HIGHWAY ADMINISTRATION 
Off/'ce of Traffic & Safety 

TRAFFIC ENGINEERING DESIGN DIVISION 
GUIDE SIGN SUPPORTS 

US 29 AND SOUTH ENTRANCE ROAD (MD 986K) 

DRAWN BY; 

CHK. BY; 

SCALE: 

S.BLOSS 

N.LEARY 
NONE 

F.A.P. NO. 
S.H.A. NO. 

COUNTY 

SEE TITLE SHEET 

HQ8395180 

HOWARD 

PLAN 
SHEET NO.: 

SN-4 

SHEET NO. 
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SHEET 
NO. 

SIGN 
NO. REMARKS 

GODE NU vIBERS ^ SHEET 
NO. 

SIGN 
NO. REMARKS 1 2 3 4 5 5 7 8 9 10 11 12 1 3 1 4 15 15 1 7 18 19 20 

SN-2.3 1 REMOVE EXISTING SIGN AND SUPPORTS 12 
SN-2.3 2 REMOVE EXISTING SIGN AND SUPPORTS 72 
SN-2.3 3 REMOVE EXISTING SIGN AND SUPPORTS 5. 25 
SN-2.3 4 REMOVE EXISTING SIGN AND SUPPORT 3 
SN-2.3 5 REMOVE EXISTING SIGN AND SUPPORT 4 

• 

SN-2.3 6 REMO.VE EXIST ING SIGN AND SUPPORTS 8 1 fi. 

SN-2.3 7 REMOVE EXISTING SIGN AND SUPPORT 1 . 5 ' 

SN-2.3 8 REMOVE EXISTING SIGN AND SUPPORT 1 .5 
SN-2.2 9 REMOVE EXISTING SIGN AND SUPPORT 1 . 5 
SN-2.2 10 REMOVE EXISTING SIGN AND SUPPORT 1 . 5 
SN-2.2 1 1 R7-1(1 ) ( 12" X 18") 1-4" X 4" 1 . 5 1 4 
SN-2.2 12 REMOVE EXISTING SIGN AND SUPPORTS 5. 25 
SN-2.1 13 R2-1 (24" X 30") „ 1-4" x 4" 5 15 
SN-2.i 14 REMOVE EXISTING SIGN AND SUPPORT- 1 . 5 
SN~2.1 15 REMOVE EXISTING SIGN AND SUPPORT 5.25 
SN-2.1 15 . REMOVE'EXISTING SIGN AND SUPPORT 5. 25 
SN-2.1 1 7 REMOVE EXISTING SIGN AND SUPPORT 1 . 5 —• 
SN-2.1 1 8 REMOVE EXISTING SIGN AND SUPPORT 4 -

SN-2.1 1 9 REMOVE EXISTING SIGN AND SUPPORT 5 
SN-2.1 20 R7-1 ( 1 ) ( 12'' X 18") 1-4" X 4" 1..:5 1 4 
SN-2.- 1 21 M3-3 (30" X 15"), Ml- 4 (35" x 35"), M5-2 (30" x 24") 1-4" x 5" 1 7..2 1 7 
SN-2.1 22 " R5-1 (30" X 30") 1-4" X 4" 5. 25 15 
SN-2.1 23 R5-1 (30" X 30") . " 1-4" X 4" 5. 25 15 
SN-2.1 24 RELOGATE EXISTING SIGN AND.^.S.UPPORT 12 
SN-2.1 25 REMOVE EXISTING SIGN AND SUPPORTS 12 
SN-2.1 26 y W13-2(1) (48" X 72") (B/FLY) 2-4" x 5" 24 35 
SN-2.1 27--^ GM-1 (7'-0" X 8'-0") 2-GALVANiZED W5x9 STEEL BEAMS 56 '32 2 2.18 

SN-2.1 28 W4-1 (R) (35" X 35") 1-4" x 4" 9 16 
SN-2.1 29- R1-2 (35" X 35" X 35") 1-4" x 4" 7 15 
SN-2.3 30 R2-1 • (35" X 48") 2-4" x 6" 12 34 
SN-2.1 - -3T''" R3-2 (30" X 30") 1-4" x 4" 5. 25 

- • 1 
15 

SN-2.1 32' R1-5a (35" X 24") 2-4" x 4" 5 30 
SN-2.1 3,5- • R1-5a (35" X 24") ' 2-4" x 4" 5 30 

/ 

PAVEMENT MARKING QUANTITIES ' 

SN-2.1 2000 2420 .900 

SN-2.2 920 920 
SN-2.3 ' 990 1475 100 1 75 

1 i 

r 
'g. 

1 • t 

'f 
1 

, -

\ 

ESTIMATED QUANTITIES 107.95 154 / 12 197 68 3840 4815 1000 175 56 32 2 2.18 
PROPOSAL QUANTITIES ^ 120 170 15 210 80 4625 5780 1200 210 56 40 2 3 

^ GODE NUMBER DESCRIPTION & UNIT 
GODE NUMBERS DESCRIPTION UNIT 

1 FURNIST AND INSTALL SHEET ALUMINUM SIGNS S.F. 
2 REMOVE EXrSTING GROUND MOUNTED SIGNS AND SUPPORTS S.F. 
3 RELOCATE EXISTING GROUND MOUNTED SIGNS S.F. 
4 FURNISH AND INSTALL WOOD SIGN SUPPORTS (4"x 4") L.F. 
5 FURNISH AND INSTALL WOOD SIGN SUPPORTS (4"x 5") L.F. 
5 5" YELLOW LEAD FREE REFLECTIVE THERMOPLASTIC PAVEMENT MARKING L.F. 
7 5" WHITE LEAD FREE REFLECTIVE THERMOPLASTIC PAVEMENT MARKING L.F. 
8 10" WHITE LEAD FREE REFLECTIVE THERMOPLASTIC PAVEMENT MARKING L.F. 
9 REMOVE EXISTING PAVEMENT MARKINGS L.F. 
10 FURNISH AND INSTALL EXTRUDED ALUMINUM SIGNS S.F. 
1 1 FURNISH AND INSTALL GALVANIZED STEEL BEAMS (W5x9) L.F. 
12 FURNISH AND INS TALL BREAKAWAY BASE SUPPORT SYSTEM FOR STEEL BEAMS EA. 
13 FURNISH AND INSTALL CONCRETE FOR SIGN C. Y. WhItmon« Requardt 

and As sociotesf LL P 
B015SSathtC0aolinStSie^et 
Baltimoret Maryland 21238 
(410) 235-3450 

REVISIONS kr^ MARYLAND DOT - STATE HIGHWAY'ADMINISTRATION 
^Office of Traffic & Safety 

TRAFFIC ENGINEERING DESIGN DIVISION 
SIGNING AND l\/)ARKING PLAN . 

US 29 AND S. ENTRANCE ROAD (MD 986K) 

DRAWN BY: S.BLOSS 
CHK. BY: _ IN.LEARY 

SCALE: NONE 

F.A.P. NO. 
S.H.A. NO . 

COUNTY 

SEE TITLE SHEET 
SEE TITLE SHEET 

HOWARD 

PLAN 
SHEET NO. 

SN-11 
SHEET NO. 
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