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STDoDRAWIHG- DATE JTEffi 

* DM - 2 Nov. 1 1961 DESIGN METHODS· RESURFACING; TYPICAL SECTIONS 

* DM • 3 Nov. ,. 1961 DESIGN METHODS .. RESURFACING; BUILDING-UP, RUN-OUT, QUANTITIES 

* OM• 4 Nov. 1, 1961 DESIGN METHODS· CONSTRUCTION & RECONSTRUCTION C.A.B.C. • A & B 

* DM • 5 Nov. 1, 1961 DESIGN METHODS· CONSTRUCTION & RECONSTRUCTION C.A,B,C, • AP 

*OM .. 6 Nov. 1, 1961 DESIGN METHODS· SUB· BASE FOR PAVEMENT WIDENING 

**DM .. 10 June 1 1965 DESIGN METHODS· LIGHTING• URBAN CLOVERLEAF 

**DM • 11 June 1, 1'?65 DESIGN METHODS - LIGHTING- URBAN DIAMOND 

**OM• 12 June 1 1965 DESIGN METHODS· LIGHTING· URBAN TRUMPET 

* OM .. 15 (2 sheets) Aprll 3, 1962 DESIGN METHODS· SP EEO CHANGE LANES 

* OM• 16 Sept. 14, 1962 TYPICAL MEDIAL BARRIER· ADJACENT TO STRUCTURES 

* OM• 17 (5 sheets) Nov. 9 1965 DESIGN METHODS- INTERSTATE Cl.1, Cl, 2, Cl. 3, Cl. 4, & Cl. 5 ROADWAY 

* E • 2 Nov, 1, 1961 DESIGN METHODS· BORROW, EXCAVATION, EMBANKMENT, ETC. 

E • 5 (3 sheets) Mor. 17, 1966 CLASSIFICATION OF EARTHWORK 

B. 1 Feb. 28 1966 REINFORCE C.C. PAVEMENT· JOINTS, JOINING, WIDENING, BRIDGE APPR, SLABS 

• Type A 

• Type B 

• Type C ..- Sept, 10, 1964 -""" LOAD TRANSFER UNITS• BE.HRINGER METAL WORKS INC. 

• Type D 

• Type E -· Morch 28 1962 , .. LOAD TRANSFER UNITS· ELECTRIC WELD CO, 

• -· " .... -Tvne F 

• Type G ""·'-" Morch 28, 1962 LOAD TRANSFER UNITS· BETHL,.J:H E_M .)T!;.EL C.0, 

• Type H """"'' Morch 28, 1962 '" LOAD TRANSFER UNITS-PITTSBURGH ST§.EL PRODUCTS 

• Type I ,c ... , Sept, 28 1965 '""'' LOAD TRANSFER UNITS - BETHLEHEM STEEL C.O. 

• Type J -,,-;,eer,--, Sept. 28 .. 1965 LOAD TRANSFER UNITS· ELECTRIC WELD CO, .. , 
B ... 2 (5 she~ts) April 2.1959 ROADWAY REINFORCEMENT· STD, TYPES 

* B-2 Specie\ Nov. 1 1961 EMERGENCY REINFORCEMENT· (SPECIAL PERMISSION ONLY) 

so .. , Nov. 1, 1961 CLASS B CONCRETE ENDWALLS, TYPES A & B TREE WALLS 

5D-2 Nov. 1, 1961 CEM. RUB. MASRY ENDWALLS, TREE WALLS, F•l & F-2 (CONC.) ENDWALLS 

SD-6 (2 sheets) Nov. ,. 1961 TYPES A, B, C & D MANHOLES 

SD•7 Nov. 1, 1961 SPECIAL MORTARED STONE SLOPE WALL 

50•8 Nov, 1, 1961 REINF, CLASS A & B CEM, CONC. SLOPE WALL 

SD• 10 March 3,1954 CURBS, GUTTERS, CURB GUTTERS 

SD•ll Nov, 1, 1961 SLOPE PROTECTION.., STONE, CONC. & ROCK; DITCH PAVING ,. 

SD· 12 Nov. l, 1961 MISC: A & B BARRICADES, GUARD POSTS, CEM, RUB. MASRY RETAINING WALLS 

SD-13 (2 sheets) May 13, 1966 CONCRETE MOUNTABLE CURBS TYPE A & B, CONCRETE TRAFFIC SEPARATOR TYPE A & B 

SD• 14 (2 sheets) Apr. 18, 1966 SUBGRADE DRAINS, UNDERDRAINS, COMB, STORM SEWER & UDRAIN 

SD•lS Nov. 6,1953 REINFORCED CONCRETE TRAFFIC DIVIDERS· A & B 

SD- 16 Apr, 15 1965 TYPES 1 & 2 RIGHT·OF•WAY FENCE 

SD- 20 (5 sheets) Feb, 15, 1966 HIGHWAY LIGHTING· FOUNDATIONS, BOXES, POLES, DETAILS 

Std, Inlets Nov. 1, 1961 TYPES A,B,C,D,E & F INLETS 

City In lets Nov, 1, 1961 NOS. 1 2 & 3 OPEN MOUTH CITY INLETS 

S.1.4•6 Nov. 1, 1961 TYPES 4 .. FT, 6· FT, 4• FT SPECIAL & 6· FT SPECIAL INLETS 

Mlsc 0 Inlets Nov, 1, 1961 TYPES H.H MODIFIED & J INLETS 

*Misc.Inlets• A July 20,1955 SUPPLEMENTAL SHEET: AL TERNA TE GRATES FOR TYPE H INLETS 

GF-1 Nov, l 1961 TYPES l •A & l • B GUARD FENCE (3 & 4 Coble) 

GF-2 Nov, 1, 1961 TYPES 2-A & 2•B GUARD FENCE (10 & 12 GA. STEEL BEAM) 

GF•C Nov, l, 1961 TYPE 1 • C GUARD FENCE (2 Coble) 

GF-SP (2 sheets) Nov, 1, 1961 STEEL POSTS FOR TYPES l·A, l-B & l·C GUARD FENCE 

GF- RCP Nov. 1, 1961 PRECAST REINF, CONC, POSTS FOR TYPES 1-A, l·B& l·C GUARD FENCE 

W-6 May 7, 1937 STANDARD (CONCRETE) RETAINING WALLS 

SK .. 465 Jan. 31, 1941 METAL TYPE COVERED GUTTERS (A,B,C & D) 

SK• 560 April 21, 1942 

ST• 142 Feb. 25, 1965 METAL CRIBBING• UNCOATED 

ST .. 143 Feb. 25, 1965 METAL CRIBBING- COATED 

ST• 144 (2 sheets) Feb, 25. 1965 CONCRETE CRIBBING 

<v> 
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--MINIMUM SUPERELEVATION-WIDENING ON OUTSIDE--
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-- INCREASED RATE OF SUPERELEVATION-WIDENING ON LEFT •nd/or RIGHT--

ON SUPERELEVATED CURVES WITH CROWN REMOVED 
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--SAME RATE OF SUPERELEVATION-WIDENING ON INSIDE--
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ON SUPERELEVATED CURVES WITH CROWN 
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Revised to Indicate maximum depth of Crushed Aggregate" Buitd·Up",ond for NOTES. 
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Revised to designate Crushed Aggregate Base Course as~E 4-._Wher&~ by Specifications. 

ApproveddJ.dy./1_,J947 -~~ 
CHIEF ENGINEER 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 
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-DESIGN METHODS
·RESURFACING· 

(WITH AND WITHOUT WIDENING) 

TYPICAL SECTIONS 
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I "BUILD-UP" QUANTITIES-FOR SPECIFIED LENGTHS OF "RUN-OUT'' 
' 

EXISTING 16-FOOT PAVEMENT EXISTING 18-FOOT PAVEMENT EXISTING "0-FOOT PAVEMENT EXISTING 22-FOOT PAVEMENT 
WITH 1"CROWN :, WITH 2"CROWN WITH 1"CROWN : WITH 2"CROWN WITH l"CROWN -." WITH 2"CROWN WITH 1"CROWN -"' WITH 2"CROWN 

FOR TWO (2) RUN-OUTS t .£.-~ :S- I-'. FOR TWO (2) RUN-OUTS FOR TWO (2) RUN-OUTS I-'.$:;;~~ a~ ~ FOR TWO (2) RUN-OUTS FOR TWO (2) RUN-OUTS ti:;::: .,ti,2~ ~ FOR TWO (2) RUN-OUTS FOR TWO (2) RUN-OUTS ~ :S.- 0
~ ~- .,_: FOR TWO (2) RUN-OUTS 
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10 3 .. depth :3"toMmt. -k -I! =s,:: ~ · s::. .. ._-! o·to 3" depth 3"to Mox. _ (?"to 3" depth 3"1~ Mox. j ~ £: ~~t f..; : <ii! . ~·to 3" depth 3"to Mox. . <? to 3 depth 3"to,Mox. i me :l=., o:::S :l=.f 'vi~ . 0,"to 3P depth 3"to Mox. . 0."to 3" depth 3"to Max. "ii.e -S= :: '6.,; €..~ Ii ..a O"to 3• depth ;i"to Mox. 

Bifumlnous Surf. Crst Crush'dAggt 1 ~ c;-- J ~ _! ~ Bituminous Sud, Crse Crush'dAggr. B1tum1nous Surf. Crse Crush dAggr. 13 ~ 2°;t,Q'- ;. ~ ~ B1tummous Surf. Crse Crush'dA99r. Bituminous Surf. Crse Crush dAgga 1i ti ~ --c'--: [~ ~ O: B1tum1nous Surf. Crse Crush'dAggr. Bituminous Surf. Crse Crush'dAggr. ~O ge ~.§. ~~ 1, o Bituminous Surf. Crse Crullh'dAQor. 
HEorl0-2 BaseCrsltA o c j·a ]:,; j•c ga.: HEor10-2 BoseCrse-A HE or ID-2 BaseCrse-A .!:~ 3~ :> ..J~ .5~ ~E or lD-2 BaseCrse-A HE or ID-2 BoseCrse-A _5 a.: Jj; =~ ..Jj; ]n; ~E or ID-2 BaseCrse·A HE or ID-2 BaseCrse-A ga.: ~·cu;,: ..J'c ~~ HE or 10-2 BoseCrsrA 

(Bmder Course) L--M- :§. g: <>""' j"• -s ~ :::. i (Binder Course) Loo,, Moa, (Binder Course) Loose Meas. ._ ~ "S--g ~ O-S ~ ._ : (Binder Course) Loose Meas {Binder Course) Loose Meos .... 

1
c ;,.? ~ "S 7 ._ I (Binder Course} Loose Meas {Binder Course) Loos, "-a, :::. ~ -; T 1~~ -S '.r :::. i (Binder course} , ___ .. _ 

oose eas.z"' --c o--cx" · ___ "'•O-0"- -:I::• 11- 111 ___ . "-IT ---·:r: o 0 .. O:2:1:, , 11 ..., · """'·:1:uo--c ... O--c:1:• ........,..e....,os. 
Total Tons Total .c. ' ..- C = I Total Tons Total Total Tons Total - ' ·-1&g ' ·- 1ii u,O ons Total ,u,a ons Total i:- d: i ii ,o o ,ons Total Total Tons Total ! C = X. I: 's .! Total Tons Total 

StoneAggr.lSlagAggr. Cu.Yds. .X~~ l (f~ .c StoneAw.lstogAggr. Cu.Yds. StoneAggr.lSlagAggr. Cu.Yds. .! l~ V> ~~ .c StoneA~nAnnr. Cu.Yds. StoneAg~gAggr. Cu.Yds. ~(J =J ~- ..a StoneAggr.JsiogAggr. Cu.Yds. StoneA~ogA99r. Cu.Yds. 1l £j!! ~ (fSC' ] stoneA~~gA;gr. Cu.Yd&. 

txistin1 Pavement with Crown Retained and NO Superelevotion 
9.78 8.80 0.95 4 100 1/4 100 4V2 7.25 6.52 1.38 

17'.4."> 11.19 6.15 6 100 S/e 100 6V<> 8.81 7.93 4.71 
16.53 14.88 16,62 8 125 I 2 125 8 12.28 11.05 12.31 
16.-48 14.83 26.59 10 125 ~e 125 10 13.03 11.73 20.44 
t9.19 17.27 44.44 12 150 1'"-'4 150 12 15.99 14.40 35.36 
21.47 19.32 66.73 14 175 7/,._ 175 14 18.63 16.77 54.65 
2050 18.45 81.73 16 175 I 17!S 16 18.31 16.48_L_ 68.51 
22.34 20.10 II 8 18 200 200 18 20.42 ·18.38 94.50 
23.97 21.57 143.71 20 225 4 225 20 22.28 20.05 124.77 

'Ex1stlno Pavement with Crown Retained and 112 inch per foot Superelevotion 
25.50 23.02 142.9 9 125 I 2 ]25 10 15.73 14.15 15.98 
20.56 18.50 2"'21 10 125 11 e 125 111/e 13.03 1 l.73 24.02 
19.28 17.3!5 44.37 12 150 S 4 150 12 2 16.49 14.84 36.96 
20.95 18B6 67.13 14 175 7.e 175 I 19.04 ~ _ 54.90 
20.00 I·· 18.0I -j 82.12 116 1175 I 1175116 I 18.50 ., 16.65 i 68.37 
21.95 19.75 I 10.88 18 1200111;,,.1200 18 2Q36 18.33 l 94.&4 
23.67 21.'30 7 143.94 20 225 llf,0 1225 20 22.14 7 19.93 12<\86 

Exlstlna Pavement with Crown Removed and 112 inch "er foot Superelevation 
28 45 25.61 10.13 8 125 1/2 125 8 24.95 22.46 7 ..... 
19.18 17.26 27.24 10 125 11/1 125 10 14.69 13.23 16.42 
16.28 14.66 48.42 12 150 314 150,Jg_ 13.80 12.44 34.?il 
20.03 18.03 70.59 14 175 7/e 175 14 18.08 16.27 52.34 
19.65 17.68 85.14 16 175 I 175 16 18.28 16.45 6~79 
21.76 19.58 136. 18 200 117& 200 18 20.58 18.52 91,64 
23.56 21.21 1-46.76 20 225 11/4 225 20 22.49 20.24 121.87 

Existino Pavement with Crown Removed and :\14 inch per foot Supere1evotion 
30.38 27.35 39.75 12 150 12 20.1'3 25.33 24.14 
22.78 20.50 69.70 14 175 20.88 I 8.78 51.09 
16.58 14.92 _____M__.22 16 175 15.24 13.70 69.06 
20.30 18.26 115.68 18 200 200 18 19.06 11.15 ·93_72 
22.07 20.58 148.24 20 225 P/4 225 20 21.ij4 19.47 123.44 

Existin Pavement with Crown Removed and 1 Inch per foot Superelevation 
31.51 2.8.36 17.27 16 175 175 16 29.75 26.77 58.53 
U.42 22.87 111.86 18 200 1 !Ii 200 18 21.69 19.52. 92.38 
11.18 17.27 ~I.I I 20 225 I 4 225 2Q 18.03 16.23 126.92 

r SUPERELEVATION AND WIDENING7 I 

Existina Pavement with Crown Retained and NO Su erelevotion Existln Pavement with Crown Retained and NO Sunerelevotion Existing Pavement with Crown Retained alld NO Superelevation 
if.94 10.74 2.21 4v .. 100 1/4 LOO 471<> 8.65 7.79 2.31 14.83 13.35 4.05 5 100 1/" IOO 51/4 10.62 9.~p 3.55 17.03 15.32 6.48 5V2 100 114 100 5 12.14 10.92 

14_39 12.95 9.78 6 100 31<> 100 ... s,. I0.37 9.34 7.25 20.94 18.85 17.88 fl,7,; 125 Mi 125 71/-, 15.40 13.86 13.17 23.19 20.87 24.63 8V4 125 3/8 125 8 14 17.44 1569 
18.57 16.71 24.23 9 125 1/2 125 9 14.27 12.84 18.13 20.92 18.83 33.28 10 125 I 2 125 10 !6.65 14.98 25.62 27.23 24.51 52.53 11 150 1/2 150 II 22.12 19.91 

2 1.79 19.61 44.67 1fl/ .. 150 e 150 11V4 17.86 16.07 34.77 24.09 21.68 59.54 12 1"- 150 5/e 150 121/2 20.29 18.26 47.76 30.05 27.04 8928 13N4 17!5 51, .. 175 13314 25.91 23.32 
24.34 21.90 70.88 131;~ 175 ¼ 175 131,_ 20.96 18.87 57.32 26.58 23.93 92..77 15 175 3/4 175 15 23.41 21.01 76.91 32.19 28.98 134.39 16V 2 3/• 200 16V? 28.88 25.99 
23.13 20.8I 89.84 151\', 175 1;8 t75 15!,,,, 20.63 18.57 74.83 28.56 25.70 132.68 17V? 200 7/e 200 17½ 26.99 23.39 113.00 30.14 27.13 166.82 19Y4 2 7/e 200 191/4 27.83 25.05 
25.06 22.56 124.40 18 2 I 200 18 22.92 20.s~ 106.03 30.22 27,20 179.31 20 225 I 225 28.16 25.34 155.89 31.80 28.62 224.09 22 225 I 225 22 29.97 26.97 

~ 
18.37 
41.17 
72.91 

113.30 
14<l01 
197.05 

26.73 24.06 164.52 2011. 225 II/a 225 201/4 24.92 22.43 142,68 31.68 28.51 232.71 22 250 ]Ve 250 22V2 29.98 26.98 205.53 33.23 29.90 289.36 24 2W Ive 250 24-'/. 31.73 28.56 
28.23 25.40 209.72 22v; 250 I /4 250 22 26.67 24.00 184.73 30.01 27.00 266.06 25 260 11~4 250 25 28.68 25.81 238.01 37.63 33.87 395.51 27 30 IV4 300 27¼ 36.29 32.65 t ~7.fi"_ 

Existino Pavement with Crown Retained dnd 1/2 inch per foot Superelevation Existinn Pavement with Crown Retained and 1/2 inch oer foot Superelevotion Exlstina Pavement with Crown Retained and 1/2 inch ""'' foot Sunerelevatlon 
28.67 25.80 I 22.03 ! 10 112511/21125 11 18,05 16.20(' 22.46 29.86 26.87 30.04 LI 125 1/2 125 12 20.87 I 18.78 I '30.19 36.97 I 33.27 I - 50.'38 t 12 115011/2 1150 13 26.85 24.17 48.64 
25.56 I 23.00 I 42.75 111v.. 150l!S/ .. 1150 1 • 18.48 16.63 39.'37 26.62 23.96 58.16 12~• 150 15,'i 150 131/2 21 18.97 I 52.03 31.25 I 2a12 I 88.97 1371All7515/ell7511415/el 26.75 ! 24.08 79.91 
24.05 21.64 1 71.11 113 175IS/ .. 11751l37/el 21.65 19.48 59.015 25.89 23.30 93.31 15 175 3/. 175 15v4 24.08 21.67 78,17 31.10 27.99 1 135 16•2120013141200 l6M4 26,64 I 114.!'7 
22.42 J 20.18 .1 90.39 115 17517/01175 15 21.07 18.96 74.76 27.67 24.90 133.56 171/e 200 7/e ~(;)? 17Y2 26.21 I 23.59 I ll2.91 29.26 I 26.33 I 165.28 119!/4120017/e1200 19 14 27.78 25.01 1-44.06 
~ 22.03 T 124.86 T 19l200T 1T200T ,a-r 22.92 T 20.63 I 106.34 29.61 T 26.65 7 180.15 1 201 2251 I ~2251 20 I "7.86 T 25.08 I 156.14 30.67 I 27.61 T 224.64 i 22 2251 I 12251 22 I 29.48 l 26.54 197.44 

25.30 23.67 1 16~.87 12011...122511 225120''· 24,11 22.24 142.85 31.30 1 2a1a "33.38 22v2 250111 8112so 22v, 29.01 26.11 2oe.43 32.11 29.49 1 2es.13 24 25r1111v .. n2so 2 31,51 1 28.35 1 
2.7.94 25.14 I 209.94 l22V2 2 IV41250 22V2 26.45 23.80 184.90 29.79 T 26.81 7· "66.~6 l 25 1250111/412501 25 t 28.37 I 25.53 I 238.26 37.28 I 33.55 ! 395.68 1271/ IV40300127'k 35.98 1 32.38 357.37 

Existinn Pavement with Crown Removed and 112. inch per foot Superelevation Exlstin11 Pavement with Crown Removed and 1/2 inch per foot Superelevation Existina Pavement with Crown Removed and 1/2 inch per foot Superelevatlon 
31.94 28.75 16.97 9 125 1/2 125 9 27.07 24.36 14.20 35.68 32.10 25.30 10 125 1/2 125 10 31.06 27.96 21.47 43.30 38.97 43.87 11 150 112 150 11 37.66 33.89 36.6• 

23.32 20.99 . 44.74 11 v4 150 e 150 111.1A 11.37 15.64 41.11 22.88 20.59 63.89 12Vi> 150 15/e 150 12V2 17.36 15.6'3 56.87 26.20 23.58 96.01 13: 4 175 15/e 175 13:V4 21.53 19.38 83.84 
21.44 19.29 75.2n 13v2 175 3/, 175 13v-, 17.43 15.69 66.02 23.56 2.1.21 "8.46 15 175 S14 175 15 19.31 17.37 R6.42 29.31 26.38 140.40 16 200 s,4 200 16Vti 25.55 22.99 123.42 
21.72 19.54 94.02 15 175 7/e 175 153'4 18.80 16.92 82.21 27.15 24.44 137.39 171 200 7/8 200 17V2 22.69 20.43 121.32 28.75 25.87 171.68 19 ;i 20 7,'i 200 191.14 26.01 23.41 1ru· 
22.42 20.18 129.53 18 200 200 18 21.82 19.65 112.8!5 29.43 26.48 183.71 20 225 I 225 20 25.24 22.71 163.73 30.98 27.88 22.8.51 2 225 I 225 22 28.79 i,591 
26.52 23.86 167.63 eoV. 225 IV<> 225 20 24.17 21.76 1492.3 31.20 28.08 236.88 22 250 I ?.50 22...-2 21.04 24.33 213.01 32.68 2.941 293.55 2 250 Ve 250 2 ~4 31".08 27.97 8 
27.82 25.04 21:,.12 22Y2 250 11/. 2.50 22"2 26.1! 2.3.51 191.11 29.69 26.72 270.06 25 250 1V4 250 25 25.97 23.38 2.45.19 37.33 33.60 399.!St 27 30( jV4 300 2-ai 35.65 32.08 368.18 

Existina Pavement with Crown Removed and 3/4 inch per foot Superelevotion Existina Pavement with Crown Removed and :u. inch per foot Superelevation Existing Pavement with Crawn Removed and 3/4 inch ner foot Superelevallon 
36.77 I 33.09 65.84 1311--1175 4l175 l13Vo I 32.83 I 29.55 I 55.60 40.09 36.08 87.46 15 117513/41175 15 1 36.16 39_ ... ., 73.39 47.31 1 42.58 12.6.49 16V<> 200 3/41200 16•19 43.54 39.19 1 109.51 
22.65 2.0.38 04_77 15¼117517/ell75 153141 19.74 17.77 .97 25.85 23.26 T 140.11 T17r 20017/al200117V21 21.94 I 19.75 I 122.09 25.11 I 22.60 I 174.49 119 20017/el2001191/4I 22.37 20.14 1 H5~79 
20.91 j 18.83 j_ 132.17 L __ !!_~Ql 1_1200 18 1 18.50 I 16.65 T 116.90 26.33 I 23.70 I 187.82 20 12261 I 225 20 1 22.37 20.14 165.95 28.11 25.30 230.73 22 225 1 12251 22 I 25.87 I 23.28 I 207.79 
2"59 I 22.~ 170.74 20Y4 22511 Ve•225 20 22.58 I -20.33 T 151.94 29.71 T 26.74 "T 239.75 •22"fTT2501[1/,>.l250122V2.T 26.23 I 23.61 T 214.03 31.37 T 28.24 I 294.57 l2---;.r,:f"250"11v;l'2sot24314I 29.77 i 26.78 T 2U.30 
26.92 1 24.2.3 Zl5.30 122 250Yl1/412501221/,, 25.21 2.2.69 193.32 28.80 25.92 T 272.49 T z5T25011¼12501 25 I 25.26 I 22.73 I 245.74 36.62 I 32..96 I 400.06 127VPl300IJV41300l27v21 37.22 33.50 t 362.64 

Existino Pavement with Crown Removed and 1 Inch per foot Superelevation Existin"' Pavement with Crown Removed and 1 inch per foot Superelevotlon Existinn Pavement with Crown Removed and I inch ner foot &,.....,relevation 
36.94 1 33.25 121.01 18 2.00I I lzool 18 I 30.88 I 27.80 108.32 43.25 38.92 174.7• 20 225 I 225 20 l 39.38 I 35.44 I 152.80 46.19 I 41.57 I 216.75 2! 225 1 225 22 1 44.01 39.61 193.7 

25.54 1 22_99 ·r 17o.o8 12ov4 122511 225 2ovA 23.38 2.1.05 152.31 28.34 I 25.51 T 240.81 f&25011ve12~122V21 24.41 1 21.96 1 215.0!S 34.17 1 30.75 1 292..41 12431,.r25011ve12sol24"!1f41 23.14 1 20.82 27!5.76 
23.43 .1 21o8 l 21s. 122 2so 11 v4 1250 221.12 _2.1.61 19.45 I 1g,1.11 25.39 1 2.2.86 1 21s. 12512501 11412 25 1 21.51 1 19.36 1 248.65 33.36 1 30.03 1 402.!57 121v213001J1/41300121 1,21 31.18 1 28.06 1 :,se.e!S 

"BUILD-UP" QUANTITIES-FOR EXISTING CURVES FROM P.C. TO P.T. I Crush'dAg;regateBaseCne-A {W1demng) · • os per "Type Approval' letter. 

I D-o- -~ I "·· ·- ""-'--•---~-· I Rafg UI 

Superelevation 
(ins. per foot) 
for Grades 

Curve Widening-Feet 
(i'l addition to approved 

EXIST'G 16-FT.PAVEMENT Of EXIST'G 18-FT.PAVEMENT o': EXIST'G 2O-FT.PAVEMENT 0 € EXIST'G 22-FT.PAVEMENT 
o"to 3" depth 3"tq Max. ~ ~ . o"to 3" depth 3"tq Max. 'E ~"to 3" depth 3"to, Max. I~ . O"to 3~depth 3"to,Mox. 

Loose Measure {Crush'dA9oregate8oseCrse-A{B1.!lld-Up)} CU YD BASIS ~Crushed Aggr: or Concrete widenint;i 

Widening "Build-Up~(3"to MoxJ ·o-diatance-SeeTabulatlon , ----~~'iut• 
P.T.(orP.G.) of ,r,,- ·, ______ ~ 

width of pavement) Degree 
of 

Curve 6%ond over 
Under Go/. 

Fo,raor For For 
I6-~t. 18-f,t. 201!. 22-ft. 
Pov t. fov t. Pov t. Pov _t 

o•oo• to 3°00' 
3•00' lo 4"00' 
4•oc, to 5•00' 
~ •00' 10 6•®:_ 
5•00• to 5•30• 
6•30' to 1•00' 
7•00' 10 9•00 
8·00' to 9·®'.. 
9•00 to 9•3()' 
9•30' lo 13-00-
13•00' lo 26•00 
26-00' A Ovtr 

l;4 I ¼ 

'" lZi -. --, 
3/_1. .,. 
~ 

'12 
Df! .,. 
r7i 
Ne 
T¼ 
Wi 
I¼ 

·1v_1. 

2 
4 
6 

2 
4 
6 

2 • 

-

2 

t::;Length of HRun-Out~ 
[;D"dist.-j See Tabuldtlons 

...--:ro--.-,~Jr;f~;;"e:"r,"p""'f;;t,:01l'.";'~,U;,_.';;::·;.;;.·- t 
C(\is\\'dt--~~:~·~4 Bu~·-t~:y·.:/i Exlstl~ 
~ -..~,.,,. · ·•··.·:· ·.·.:-:.,·,· "'~ Pavement 
~-: ..... ·· SOl'i. Cf'.S.e. ~~!i:i~er) "Build-U9_.:;. '-a1t~~ll~i.,. .... -... -"'"'.,.. __ --"'"·.:..,. · ::..=,.,,;·,,,. 

~-""- P.T. (or P.G) of Exlst'o CUl"ve 

1 PLAN OF TYPICAL "BUILD-UP" 1 

10" f ~;.::-CrushedAggregateBaseCourse-A"Bulld-Up" 1 
M~ ~011.~~ hit. Surface Course (Binder) "Build-Up" 

=~liill.;,O!_'.;u~".D~=--..~~~.~ · " 3" l Soll Q'b). ;,, .,, . i lO to Mox. H 
1 --,~---·. (See"Run-Out" 
I Tabuldtion) 

L c.-z-------- I - ----1 
Existing Pavement ------- -. ..... .., 
(Ori9lnol pavement width - ...... I 
plus any subsequent wldenlnQ) ............. J 

1 SECTION OF TYPICAL "BUILD-UP" , 

Bituminous Surfoce Crse Crush cl Agor. ~ ~ Bituminous Surfoce Crse Crush d AgQr. o:: ~ Bituminous SUrfoce Crse Crush-:! Aogr. o:: ~ Bituminous Surface Crse. Crush d AQQr. 
HE or 10-2 Base Crse-A i;= HE or lD-2 Base Crse-A .!i·- HE or 10-2 BaseCrse-A .5-=- HE or lD-2 Base Crse·A 

(Binder COl.lf'Se) L~ ·u ~ (Binder Cotne) Loose Meas. :R ~ (Binder Course) Loose Meas. ,: ii; !Binder Course} Loo&e Meas. 
Tons per Un. Ft. --v,- gu Tons per Lin. Ft. -Cu Yd 2W Tons per Lin. Ft. - 0 Yd if Tons per Un. Ft. Cu vds Cu.11S. c. • L Ji U. s • ._ 11 .,, . 

Stone Agor. Sloo AQgr. per Un. A. j 16 Stone A or. Sia Aoor. per Un. Ft. 5 Stone A r. Sloo Agor. per Lin. Ft 1!: Q. Stone Agg~ Sloo Agor. per Un. Ft. 

With 1"Crown Retained J ________'fi_ith 1" Crown Retained_ S _With 1"Crown Reta\n.~d S With l"Prown Retained 
.01~ .0151 o .0201 .0181 o .02·23 .0201 o .0245 .022.1 
. 0602 .0542 Ve .0765 .0689 Va ,0956 .0860 .1111 .1059 
.0927 .0834 .0385 1/4 ,1033 .OS30 .0670 ~ .1126 .1011, ,1020 .1205 .1085 
.0847 .0763 .1211 e .0896 .0806 .1822 .0932 .0839 .2459 .0955 .0859 
.0713 .0641 .2200 ,,., ,n728 .0656 .2996 .0737 .0663 .3900 .0739 .0665 
.0590 .0531 .31 •9 5/e .0592 .0533 .4144 .0591 .0532. .5300 .0588 .0529 
.0494 .0445 .4018 3/4 .0491 .0442 .5266 4 .0487 .0438 .6670 3/4 .0483 .0434 
.0420 .0377 .4901 7/• .0415 .0373 .6369 e .0394 .0354 .7964 1/e .0407 .0367 
.0362_~32§. .lS?!!._ _j .0359 .0323 .7455 I .0356 .0321 .9347 I .0350 .0315 
.0319 -r .0287 1 .6628 TVa .0315 .o~ .8534 t .0?,03 1 - .0213 T 1.0677 We .0308 + .02.11 
. 0283 I .0255 .7480 .0279 I .0251 l .9606 11/4 .0296 I .0267 I 1.1967 . 11/4 .0273 __ l_ __ .pg_~ 

With 2~crown Retained With 2" Crown Retained Wlth2" Crown Retained With 2"Crown 
.03!i8 I .0322 1 0 .0402 I .0363 I O .0447 I .0402 ! 0 .0491 l .0442 

.1432 

.3180 

.4911 

.6586 

.8227 

.9844 
1.144~ 
1.3040 
~ 

Retained 

.0698 I .062.9 I 1/e :0845 .0761 VII .1008 I .0907 ] 1/e .1189 -] .1070 

.0657 .0591 I .0423 1/4 .0738 .0864 I .0612 /4 .0820 I .0738 .084:3 1/4 .0900 .0810 t ,1122 

.0657 1 .()591 1 .0969 .::D!. ..._.o7~8 T .0664 .1371 e .n8J9 .0737 .1869 .0809 .2473 

.0657 .0591 .1696 /2 ,0727 .0654 .2318 fh .0780 .0702 .3180 1/2 .0816 .0735 .4098 

.0625 .0562. .2545 5/e .0668 .0596 .3475 5/e .0679 .0611 .4546 5/e .0688 .0619 .5755 

.0561 .0505 .3419 (J/4 .057! .05f!f .4586 4 .0576 .0518 .591 O 3/4 .0574 .0516 .7402 

.0493 .0444 .4296 7/e .0492 .0443 .5693 ,,e .0488 .0438 .7272 7/e .0~3 .0453 .9014 

.0432 .0389 .51~Ll .0426 .0383 .67ff7 I .0420 .0378 .8612 l .0412 .0371 _ 1.0645 

.0379 .0341 .6-034 II/: .0373 .0336 .7872 1/i .0364 .0327 .9944 II/a I .0357 I .0321 l 1.2248 

.0335 .0301 .6893 IV4 .0328 .0295 .8951 1/4 .0321 .0289 1.1266 1 4 .0315 .0284 1.3839 
With Crown Removed I I With Crown Removed i I With Crown Removed II II With Crown Removed 

.1067 

.1200 

.0800 

.0600 
.048.Q_ 
.0400 
.0343 
.0300 

I .0267 
.0240 

~ 
JQfil 
.0720 
.0540 
.0432 
.0361 
.0309 
.0270 
.0240 
_.0216 

.0722 
Te56 
.2835 
.3752 
.4639 
.5507 
,636lS 
.7216 
.8061 

0 

"' .'a 
.!!'§_ 

"' .,_. 
!/,i" 

7/a 
T w, 
flZi 

.1350 

.1200 

.0800 
:oWo 
:-5480 
.0400 
.0343 
.0300 
.0267 
~ 

.1215 
, 1081 
.0720 
.0540 
_&432 
.0361 
.0309 
.0270 
.0240 
.O!_l6 

.1160 
BT, 
.3711 
.4847 
:si53 
:ro.o 
.8118 
.9185 

l.02lS2 

Q 
'L> 
' 

i 

We 
w. 

.1667 

.1200 

.0800 

.0600 

.0480 

.0-.00 
-=• .0300 
.0267 
.0240 

.1500 

.1081 

.0720 

.0540 

.0432 

.0361 

.0309 

.0270 

.02.40 

.02.16 

.164 

.3247 

.4690 

.6072 

. 7422 3/4 

.8754 '.'(! 
1.0076 
1.1389 II e 
1.2700 I /4 

.2017 
:Tioo 
:oaoo 
.0600 
.0480 
.0400 
.0343 
.0300 
.0267 
:-6"240" 

.1815 
.1081 
.0720 
.0540 
.0432 
.0361 
:5359 
.02.70 
.0240 
.0216 

.2191 

.4059 

.5773 

.7425 

.9046 
T:0648 
1.2241 
1.3824 
1,5406 

"-~ Exls!l~ve ' . ----.L~,,-· Ex'.stlno Pavement f--~ 

~
&_, ,/"'-Llm1to1e;1.s"'t.c,., ( 

SoH ~ ,.,,.- --=--------- _ (BinderCrse)for"Bulld-~~ TTJ - .... - ______________________ '.!J]j 

3" ---::,__...-- Note:Thepayablevolume(loasemeas.)of Crushed.Aoc;iregdte Base 
\:, *->.:...: ff/ Coun;e-TypeA(Wldening) equalsthetheoretlcolcompactedvolumemultipiedby 1.6667. 

', --.... '1111!, ® The max.. depth of widening and "Bulld·Up"shall be the depth 
Width of '-·4,~l!Y" specified in the "Type Approva1"1etter or 12"when the Type Appro\101 specifies co.-cre~e . 

e,;,i;,g Pa,em.,, BASE COURSE "BUILD-UP" AND WIDENING I 

-- NOTES --
B1TUM1Nous SURF. CRSE (Binder Crse) "Build-Up" quantltes are boaed on a wel;ht of 0.0800 tons 

per cu. ft. using Stone as a coorse aggregate and 0.0720 tons per cu. ft. using Slao as a coarse oogregate . 
CRUSHED AGGREGATE BASE COURSE-TYPE A "Build-Up"qudntlties ore loose measure, based on the 

relation that one (I) cu. yd. of compacted base course requires 1.25 cu. yds. af coarse material plus 0.4167 
cu. yd. of fine material, both measured loose in on approved container . 

THIS STANDARD IS APPLICABLE ONLY TO PROJECTS ON WHICH THE EXISTING PAVEMENT WAS 
CONSTRUCTED WITH ONE-HALFf½t:~~nE,~::,:.v~~~~~m ~~n;hH~~::.~:h~~~~~~~~~ ~~,~~~~NT!L CURVE; 

Revised to show maximum depth .. ,.,,"""'"' ,...,,..,,,,.11,..,,., ..,,.., .. "I'· 2 L-.....(;':;r 
r''D" DISTANCES7 
Proposed Rate of Sl.lperelev. 
D (feet) lns;ft_ u (feet) 
26 33 39145 
48 54 3 73178 
80 85 I 891111 
87 110 114 
Ill 135 139 162 
136 140 i;-,,_ 164 168 
141 166 l 190 193 
165 190 Ive 215 "1~ 
190 215 I V4 219 266 
16' 18 20' 22' 

WIDTH of EXl~TING 
PAVEMENT 

APPROVED Nout>mber f. 1961 CHIEF ENGINEER 

Revised for Surfoce Course Types a f~l?g !',!il9~·J!eighta ~--'- .,c:c::§,_ 
APPROyJ;;O _(_'ff,(~o/i' '4?, LS,0.1 OHJE~ ENIINEEA 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

-DESIGN METHODS-RESURFACING
•su1LD-UP" QUANTITIES TO CORRECT SUPER
ELEVAT10N AND "RUN-OUTS" ON PAVEMENTS 
PLACED PRIOR TO THE 1931 SPECIFICATIONS 

\~ 

APPROVED ____ ,/4,/~-{~ 1947 

- ~-.! --------
CHIEF ENGINEER lDM-3 



' 
·Existing 

Slope and Shoulder-

-....._-...._ Proposed Shoulder 

l Nsling 
Slope and Shoulder 

'-.....___ Proposed Shoulder-

2 I!£< _, 
Existing 

Slope and Shoulder-

.. 

'--- '--- Proposed Shoulder 

-,. -- ~ L,,_ Existing 
Slope and Shoulder 

"- '--- Proposed Shoulder· 

l' "'fxisting JilJ 
Slope and Shoulder 

.,_ 

Ultimate W,dth of Po,omeot t 
~Future Bit Surf. Grse. ~1 4" Proposed 

r.,~ 1_C rShoulder and Slope 
,,,.,!/ ~ s~ I ]!; -~-------------- -----=2~~~~94 0~ 

Existing Cone Pav't. \!!:\!6" 1 · L Bit Surf. Crse 
METHOD W-1 Cr.Aggr.Base Crse.-AorB 

Note:-W equals D 

W!O_!::NING 

i--- Present and Proposed Width of Pavement --j 
I CBit. S,urf. Crse2 I 
~h~,:<r~_.;·~--·._· __ --:::-:_·_---'"'~_.;.J~'f:~~2 .. .,iiy,~_",,,,_2,.,.~2.-2.-2•·2--2~_-~¥·:.J-.~-..:a 

Ex1st1ng Cone Pov't ~ -\::= ---~ · · Existing Cone. Pov't. 
a Bit. Surf. 

METHOD R-1 

d Shoulder Propose 

~ E,isti~g SlopeJ"-, 
~econ '-

i----- P,esent and Prnposed Width of Po,ement I 
I ~Bit. Surf. Crse. 
]!£ ± ± ±±± ± 22227_22r±±x±rx;;;;1 

- ~ &V 
1£:~stlngFlexibleBase a Bit. Surf. - ----------~rJ~~ 

METHOD R-2 

RE.SURFACING 

!-----------Proposed Width of Pavement ----------' 

~-,,:L_ ____ . 

Existing Cone. Pov't.=:/ 

Note:- W equals D METHOD WR-I 

-w~ Proposed Width of Pavement 

Note:- W equals D 
W'equals D' 

METHOD WR-2 

WIDENING 6 RESURFACING 

Proposed Shoulder 

Existing 
Shoulder and Slope~ 

Proposed 
Shoulder and Slope 

Proposed 
Shoulder and Slope 

" 

" 

wf-- rShoulder and Slope 
'-, Proposed Shoulder 

Pcoposed Width of Po,ement ~ Pcoposed 

Bit. Surf. Crse. I 
l~ys&'•°',fl O(Nomu101) ~z~g"'l~~8..1Fi,.<>;q~-~~""d~P! Z~ .ollt,~1'. ~%~P~';lj "-------l'-"i@ 

Existing 
Slope and Shoulder 

Proposed Shoulder 

i ,,, \ dll -----

~~--------- -------- -- ------ Existing , 
Existing Cone. Pov't.=1 Gr. Aggr Bose Grse. -A or B Zoulder and Slope../'--.... 

Note:-WequalsD(Nominall METHOD OR-I '---, 

Proposed 
Shootder and Slope 

"' 
w~ Proposed Width of Pavement ~W I __ _ Bit,Surf.Grse. I 
~oVcP'.c,~%0-Nom\nol)~<>..:,""c,.~~.;*3,= %~cz~~~4:~~y-x1go=.;1 

.. 

--- p ™ 
Existing 7 '"' <'..:>.'-'Existing Flexible Base a Bit. Surf.==1-- -Gr. Aggr.~e Grse.-A o~ s"..:!=..I 

Slope and Shoulder 
METHOD OR-2 

Note:-Wequols D(Nominol) 

OVERLAY a RESURFACING 

Exis~g-, 
Shoulder ond Slope-''-.. 

' ' 

" 

"-. Proposed Shoulder 

'-.. I "1j 

Proposed Width of Pavement ~ w 

Bit. Surf. Grse. t 
~.d'#c,o~ D{Nominoll ~~~J:io..,,O&~~~~~o~~~_ggc,~A~q°,:;, , <Oot:r,:;:, 

Proposed 
Shoulder and Slope 

~--' 
Existing 

Slope and Shoulder· 

~- __ , -- -------- ~__.g~-9~1:~ 
Existing Cone. Pav't~ Cr, Aggr. Base Grse,--1 

A ore 
METHOD WOR-1 

Note:- W equals D 
W'equals D(Nominol) 

11, WIDENING, OVERLAY 6 RESURFACING .. 

Proposed 
Slope and Shoulder 

Pcoposod Width of Po,ement 1 W 

Bit, Surf. Crse. t 
- _ .. Proposed 

Shoulder and Slope 

Q ~~I 

METHOD NC-I 
Note:- W equals D 

.. NEW CONSTRUCTION " 

-NOTES-
Omit base course "lips" adjacent to PAVED SHOULDERS. 

* Specified as"Special Subgrode"in SPECIFICATIONS FORM 408 
DATED 1954. 

Sub-bose <*),if required for widened pavements, shall be in accordance 
with Department Standard OM-6. 

Revised for shoulder construction ond "NOTES':~ 

APPROVEO~COlOd'L" -4,1961 - _.,,.....,..CHTEFENGINEER -

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 
- DESIGN METHODS -

WIDENING, RESURFACINGBOVERLAY 
AND NEW CONSTRUCT! N WITH 

CRUSHED AGGREGATE BASE COURSE-TYPE A OR B 
AND BITUMINOUS SURFACE COURSE 

APPROVED _____ ~,?£'1'!'"$~1'" 1953 -ID_M ___ 4__.I 
P/k:41. -~NttR ___ _ 

-'} 



t,, .. I ' ' "'"~ -~::, ' "'~" ... "'-·"' ' ,. . 
""- i'!P?. '& - " 1 ~Proposed Shoulder ~mposed Shoeldec Bit Socf. Ccse B,t. s, f I j 

,, Q - 3_ ~~•oooq ---7,z '.Cm. 

CSo ;-----,--1e.:'. - - - - c:..:,vo oo., '<I _ 

--......____ -

4

"_12" __ -~g3 .fa~.o~ 3_" _____ ;::.i 3
ft ~ProposedShoulder 

ExistingShoulderf ~¢. . . 5"---- -- ---------~~ g:fcf' 9
,. 12" AW,, d~ 

4

-;- ----~~a...z a?<i _______ 'C __ --~·l ~2"LoyerofFines ""L fF" QQ ~U_£._ __ t;,;~ __ __g: __ ~,g 

. ,_, _____________ Proposed Width of Pavement 12" 

__ __§@ • oyeco mes .. ~-- ------- --- --- - 5" q-
Cr. Aggr. Bose Crse.-AP 

c,. Agg,.Bosec,se-AP . . , Cc.Ag ,.soseCcse-AP ---------- ~82 , ..... , ' """" - ... J ~""'"' 0 ... •«---~~ l.,,,,. ~ _,.j - ---- __ ,~,,.,~ 
HALF SECTION HALF SECTION 

METHOD 1 METHOD 6 METHOD 6A 

Proposed Width of Pavement "j t 12 12" 

'-.... :::) 

1 

~reposed Shoulder 

~ ------

7

,,______ ___ g:JO eoo ~ProposedShoulder _ 

P,oposed w;dth of Po,emeot 12"j 

Proposed Shoulder 

'-.... Proposed Shoulder 
----~OO• -~r 

..______ - - 9" 12" 'vD6"CJc'Q ~sf6oo""' - A J 
E,;,,;,g Sho,ldec f ,~~ . -- ____ ~<5;),:j fl'1'i1,0 9" 12" ~·-- . .J:3'1' -,o:,-.,F.;WGt:-- 2" Loyer of Fines 2" Loyer of Fines ~~~ - - -

er. Aggr. Base Crse _;;:- - --t:_-. -. - -1-------...d?~ Cr. Aggr Bose Crse.-AP Cr Aggr. Bose Crse.-AP 

{OVERLAY) • Ex1stmg Cone. Pov't. _/ (WIDENING} 

HALF SECTION 

METHOD 2 

~ sedShoulder:\ -Pro"-

·~--!----------- Proposed Width of Pavement ----------+--

Proposed Shoulder 

12" d~~vbO ~ 
<&;~~ 

-----~~J 2" Loyer of Fines 

Cr. Aggr. Bose Crse.-AP 

HALF SECTION 

METHOD 3 

d Width of Pavement Propose 

HALF SECTION 

METHOD 3A 

t
9,'"+-~-

'---- I c,. Aggr. Bose ccse.-AP ~-

'-.,_Pcoposed Sho,ld\'""\ -~; -T-1 ------~ . __ 
~ ~~~-----~--- ~b-~Bose~*r.:_ ______ ~ . I" L~c of ~;oes r.r. '&f 

-~ •%,,,,, 4 
~To~•"~ METHOD ~-r ~ 

12" Proposed Width of Pavement 12" 

Cr. Aggr. Bose Crse.-AP Blt. 

Proposed Shoulder~ 'CJ'b?efl,r:?_ 3" -- -- -- - - ;. 

~ <1Sl6'J 9" --\ " .. ,.., -- ' 
~W _____ --- ~b-Bqse~ 1" Loyer of Fines =-= -

~utlet 
~\loble~ 

--,j;l"i'? 
HALF SECTION 

METHOD 5 

HALF SECTION 

METHOD 5A 

METHOD 7 

NOTES 

Omit Bose Course "Lips•odjocentto FAVEO SHOULDERS 

Crushed Aggregate Bose Course-Type AP will be con~ 
sidered on Closs I, 2 ond 3 Highways. It's use on other Closs 
Highways will be considered only under extenuating conditions 
and shol I be approved by the Chief Engineer. 

Sub- Bose <*l! if required for widened pavements, 
shall be In accordance wi h Standard OM- 6. 

(*)Specified os"Speciol Subgrode"in SPECIFICATIONS, 
FORM -408 doted 1954. 

~"- -- - _c.'5?§8&~ 
_._ .. - ____J2_'.'. - - ~"8"~'6' 

L...:-i::1..:"-..:-..:-..:-..:-:..:-::..L:-:.::;_·:-..:-:..:~:s5liili,giiilill>--- . --: ... "'!. 2" Loyer of Fmes 
Cr. Aggr. ease Crse.-AP 

HALF SECTION 

METHOD 7A 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 
-DESIGN METHODS

WIDENINGL OVERLAY & WIDENING 
AND NEW ~ONSTRUCTION WITH 

CRUSHED AGGREGATE BASE COURSE-TYPE AP 
AND BITUMINOUS SURFACE COURSE 
APPROVED _______ ~4'f'C,fr;.-~~.-J953 ~---

CH~F ~ IDM-5 



Proposed Shoulder 
Proposed Widening 

Sub-bose C*l <unif. Depth) 

METHOD 1 

Proposed Widening 

Sub-bose (*) CUnif. De_eth) 

METHOD 2 

, WIDENING ON INSIDE OF SUPERELEVATED CURVES, 

~itisting Pavement Proposed Widening 

Sub-base (*l (!,Jnif. Depth) 

METHOD 3 

~,;,1;,g Pavem,-;;;-J Prnposed w;deo;og 

- i Sub-bose ~) (Unlf. De_eth) 

METHOD 4 

Proposed Shoulder 

Pipe Fdn. U'draln. 
a, 

Suitable Outlet 

• WIDENING ON TANGENTS 4 

-/=Existing Pavement 

f 

~xisting Pavement 

f 

f;::'i;;g Pa,;;;e-;~~-- - ---
Pipe Fdn. U'drain. --: 

Proposed Shoulder 

Proposed Widening 

Sub-base {*l 

Min. Slope I/a" per ft. 
6" 

METHOD 5 

~osed Should~r/ 

Proposed Widening 

Sub-base(*) 

Min. Slope I/an per ft. -

METHOD 6 

Proposed Shoulder/ 

~ 

METHOD 7 

,WIDENING ON OUTSIDE OF SUPERELEVATED CURVES4 

(*) Specified as "Special SubgrodeM in SPECIFICATIONS FORM 408 doted 1954 

Revised for Sub·bose Designation 

Approved..l.'.f'.'.~~_I..L. ____ 1961 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 
-DESIGN METHODS-

SUB-BASE (*l 
IF REQUIRED WITH WIDENING OF PAVEMENTS 

E-lsGINEER •• DM-6 
.,. 



'°""' •231 nv 3-61 

NOTE: 

@MINIMUM ADVISED NUMBER OF LUMINAIRES 

PENDING COMPLETION OF ENTIRE PROJECT. 

TOTAL LUMINAIRES------26 

POLES------- - - -- 26 

LOAD-----------12.5 kvo. 

_L 2-S WIRES 

2•6-WlRES:7 

-------------· 
L2"BWIRES ~--

----- -------~~_ .............. "' 

B 

B 

, , , , 

; 

/ 
; 

; 

; 
; 

; 

/ 
/ 

,,.,,.,,.-

/.L.-2•ew1RES 

, 
; 

; 
; 

; 
; 

; 

/ 
/ 

___ ,, __ -

A CIRCUIT 

, 

!B 
' ' ' ' \...2-S WIRES 

\ 
' ' \ 
' \·b" 

TYPICAL INSTALLATION 

' ' ' ' ' ' 

B 
\\,..\-,-,_'~~', /2•e WIRES 

'· 

2•ew1RES----l1 

', 

' ' ' 
' ' ' ' ' ' ' ' l 

\ 
"b"\_\ 

' ' \ 
' ' 

2•e WIRES______j 
' \ 
' ' 

' ' ' ' 

.................. 

1-2"6 WIRES 

' ' 

/ 
/ 

-·-, ·------a1,, 
,,.--- \._2 .. SWIRES 

B CIRCUIT 

' ' ' ' . :-2 4WIRES 

' ' ' i'"BWIRES~/ 

' 
/ 

t-* ALTERNATE It/ 
l B \ 2•4WIRES • b" ___ ...... 

"-:c,:,. - - -- - -· ----, --·------, -:::::: ~ i ~ 

~·~:~~~:. 
.,------------b•-z-.~-~~;~;--~--~--;---~~-b"------~1}~~~-;Es---;:;~;;-;/ 

/ C b 2 •4 WIREs/"'-,uto . 

(-0 -------- f2•ewrRES -, 
~2--4WIRES 

-7;.;;~~;;. 

NOTE, 
A. ALL WIRES ARE IN 2 -CONDUCTOR CABLES ON THIS DRAWING. 

a A t5'SRACKET IS ADVISED FOR POLES MARKED" b", 

C. IF DIRECT-BURIAL CABLE IS USED.PROTECTING CONDUIT 
(2"MIN.)SHOULD BE USED AT CROSS-OVER POINTS BENEATH 
PAVE~ENT,UNDER PAVED SHOULDERS,AND ON BRIDGE. 

0. IF A 240/480-VOLT CIRCUIT ISUSED,THESE INDICATED WIRE 
SIZES SHOULD BE RE-CALCULATEQ. ALSO FOR 120/240-V CIRCUIT. 

E. + START WITH LIGHTING POLES ON THRU HIGHWAYS 150FEET 
( - 101

) FROM SHOULDER NOSE OF EXIT RAMPS ANO IOOFEET 
(±101.)FROM SHOULDER NOSE OF ENTRANCE RAMPS.POLES 
SHALL BE LOCATED ON INSIDE OF RAMP CURVES. 

F. LE!~iX~JflE'f:EL~~~~l~6A~~gN S~t~~::H~~~A;l~~SAT 
WHICH WILL NORMALLY BE LOCATED AT THE THEORETICAL 
GORE. 

G. * CABLE B SHOWN OVER BRIDGE rs FOR LIGHTING EXISTING 
INTERCHANGE. IF CONDUIT CAN BE INSTALLED BEFORE PAVE
MENT IS BUILT,RUN CABLE. UNDER ROADWAY IN CONDUIT IN
STEAD OF OVER BRIDGE 4 

H. .6.-GLARE SHIELDS SHALL BE PROVIDED AT THESE LOCATIONS 
WITHIN 75 1 FEET OF BRIDGE. 

I. SEE SHEETS FOR ALTERNATE CIRCUIT RUNS. 
J. LIGHTING POLES SHALL BE LOCATED AT LEAST 50 FEET 

FROM OVERHEAD SIGNS ANO BRIDGES. 

J,H,Wl"<C ..... l ... .,,A. 

;' I~ L 

1'-2•4WIRES / TERMINAL POLE 2"8WIRES-------\ 
/ / (LOCATE AS CLOSE TO \ 

-' / SECONDARY ROAD AS \ 

I 

c( 

,// 

---.,{ 

/ 

, ......... _ 

/ POSSIBLE) 1 

, ' , ' , ' 
/ C CIRCUIT t 

, ' / ! 
/ 

;~•----2•00 WIRES ( IN CONDUIT IF NECESSARY) , 

• 
____ L__2 4WIRES 

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

POWER SUPPLY BY 
UTILITY COMPANY 

~~1-L~:·-~~~·--

E 
-t 

A 

_; ________ _ 
2•e WIRES/ 

f 

SCALE, I'• 100' 

\ 

' \ 
' ' ' 

0 CIRCUIT 

2~ WIREs-----.1., 
"b" ·.,_...,, \\ \\1 

A 1 l 

, , , 
; 

; 
; 

/ , 

/ 
/ 

; 
; 

; 
; 

/ 
/L2-6WIRES , 

; 
/ 

, 
; , 

/•bot 

, , 
; 

/ 
; 

' \ 
' 

LEGEND 6 MAJOR EQUIPMENT ITEMS 

e LUMINAIRES= 
TO ACCOMODATE A 400-WATT,21 1500- LUMEN MERCURY LAMP. 

TOTAL----ll4 

f POLES' 
METAL OR CONCRETE,WITH 12'-IS'BRACKET 8 30' LUMINAIRE HEIGHT. 

TOTAL-----114 
LAMP BALLASTS: 

IN LUM\NAIRE,OR ON POLE-TOP. TOTAL-----114 

DIRECT-BURIAL CABLE.---------- -- -- ----- APPROX.20,000' 

TOTAL LAMP LOAD: 
USING 480-VOLT CIRCUIT---------------- --55.5 kva. 

AVERAGE HOR. FC. AT TIME OF LOWEST AV. LEVEL OF ILLUMINATION 
ON MAIN LANES:--------------------0.8 FOOTCANOLE,Av9. 

ON RAMPS:------------------------0.8 FOOTCANOLE,A~. 
O- JUNCTION BOX 

NOTE: ABOVE TOTALS APPLY TO THtS INSTALLATION, ONLY. 

\ 
' . ';""- 2 B WIRES 

\ 
\ 

B 

... - .. b. -
---------------

/ 

,,4-2•ew1RES 
/ 

REFERENCE DRAWINGS 

S0-20,SHEET I-FOUNDATIONS 
S0-20,SHEET 2-JUNCTION BO)(ES-LIGHT DUTY 
SD-2.0,St£ET 3- JUNCTION BOXES- HEAVY DUTY 
S0-20,SHEET 4- LIGHTING POLE DETAILS 
S0-20, SHEETS- LIGHTING 8 ELECTRICAL DETAILS 
ST-146,147& 145-BRIOGE DETAILS 

REVISED LEGEND FOR ILLUMINATION 
APPROVED- FEB.1!5,1966 __ 

LEVEL-~

DEPUTY SECRETARY-ENGINEERING 

REVISED NOTES S REFERENCE DRAWINGS q ~AZ:;J.L,,z__, 
APPRovEDJ!:ll'l.~!Jfil:i.§_ - - -oEPUTYs~~i~i.-iGTNEERING 

COMMONWEALTH OF PENNSYLVANIA 
~PARTMENT OF HIGHWAYS 

DESIGN METHODS-LIGHTING 
URBAN CLOVERLEAF INTERCHANGE 

APPROVED--,~:4 ______ _ 

DEPUTY SECRETAA I - £.rtUll'•l5F,RII• 

TLI.CRIIT •• (..f(,F., 
""'-'' IT •• C.JI.F.: .. 

DM-10 



,OlM 4l07 l£V , .. , 

NOTE: 

@ MINIMUM ADVISED NUMBER OF LUM1NAIRES 

PENDING COMPLETION OF ENTIRE PROJECT. 

TOTAL LUMINAIRES _ 10 
POLES ___ IC 
LOAD ____ 4.8kvo 

TYPICAL INSTALLATION 

-- --- ., -- ---L2 8 WIRES 

LEGEND a MAJOR EQUIPMENT ITEMS 

• LUMINAlRES: 

TO ACCOMMODATE 400-WATT,21,500-LUMEN MERCURY LAMP. 

POLES: 

--M-ETAL OR CONCRETE POLE WITH 12 1 BRACKET ANO APPROX. 301 

LUMINAIRE HEIGHT. 

LAMP BALLASTSi 

TOTAL---48 

TOTAL--48 

HOUSED IN LUMINAIRE,OR MOUNTED ON POLE-TOP. TOTAL--48 
DIRECT-BURIAL CABLE---- - --- - --------- --APPROX. 9300' 
TOTAL LAMP LOAD: 

BASED ON 480-VOLTSECONC!tl.RY CIRCUIT----------23.lkvo 
AVERAGE HOR. FC. AT TIME OF LOWEST AV. LEVEL OF ILLUMINATION. 

ON MAIN LANES--0.8 FOOTCANOLE,Avg. 

ON RAMPS----0.8 FOOTCANOLE,Avo-

0 -JUNCTION BOX 
NOTE:ABOVE TOTALS APPLY TO THIS INSTALLATION, ONLY. 

A ---

L
2~ew1Res ~b"_--o-::---:.,•!-:::==--- 2•ew1RES-( 

"b" ------- 1 2•s WIRES A,0; . --- L I'\ -----; ~------ ----------- ,_ \--

--------------- A 
- "b" 

____ ...,.. __ _£_ 2•s WIRES 
------

--1,J--- .., 
:t::-=::t_---- "bR 2•a WIRES 

L ~~--~--- -- __ r --~--------------,------------

~~ ~;;.;:;,----------" b', _____ _ 

NOTE: 
A. ALL WIRES ARE IN 2-CONOUCTOR CABLES ON THIS DRAWING. 

B. A 15' BRACKET IS ADVISED FOR POLES MARKED •b". 

C, IF C!B.EQI-1i!.ffi!Ab. CABLE IS USED, PROTECTING CONDUIT 
( 2• MIN.) SHOULD BE USED AT CROSS-OVER POINTS BE
NEATH PAVEMENT,UNOER PAVED SHOULOERS,ANO ON 
BRIDGES. 

D. IF A 240/480-VOLT CIRCUIT IS USED,THESE INDICATED 
WIRE SIZES SHOULD BE RE-CALCULATED.ALSO FOR 120/240-V CIRCUIT. 

E. START WITH LIGHTING POLES ON MAIN HIGHWAYS 150FEET 
(±101

) FROM SHOULDER NOSE OF EXIT RAMPS AND IOOFEET 
('.!:IQ') FROM SHOULDER NOSE OF ENTRANCE RAMPS.POLES 
SHALL BE LOCATED ON INSIDE OF RAMP CURVES· 

F. AT EXIT RAMPS LIGHTING POLE SHALL BE LOCATED AT LEAST 
50 FEET BEYOND LOCATION OF OVERHEAD SIGNS WHICH WILL 
NORMALLY BE LOCATED AT THE THE THEORETICAL GORE, 

G. 6.-GLARE SHIELDS SHALL BE PROVIDED AT THESE LOCATIONS 
WITHIN 75 FEET OF BRIDGE, 

::C:. SEE SHEET 5 FOR ALTERNATE CIRCUIT RUNS. 

J.LIGHTING POLES SHALL BE LOCATED AT LEAST 50 FEET 
FROM OVERHEAD SIGNS AND BRlDGES. 

SCALE; I": 100' 

'°"' I', ' ~Q- -,..--,,v-----, ! ·rw=~·=· o/ 
1 t ~-"~ .t - 1 -----....:::,:-2-.-----" SWIRES ----------

-- ""=~---- :-:_-j:::::C:::~ 2 8 WIRES·----_ ___ , 
--- B CIRCUIT ________ , ---<----- "b" 

2 1t8 WIRES 

' 2"' 8 WIRES~ 

\ 
' \ 
' ' ' ' ' \ 

REFERENCE DRAWINGS 
SD-20,SHEET I- FOUNDATIONS 
SD·20,SHEET2-JUNCTION BOXES-LIGHT DUTY 

SD·20,SHEET3·JUNCTION BOXES-HEAVY DUTY 
SD-20,SHEET 4-LIGHTING POLE DETAILS 
SD-20,SHEET 5-LIGHTING 8 ELECTRICAL DETAILS 
ST-146,147,8145 BRIDGE DETAILS 

REVISED LEGEND FOR ILLUMINATION 

APPROVED_ .FEatS,1966 __ 

LEVEL , 

~~ -
DEPUTY SECRETARY-ENGINEERING 

REVISED NOTES a REFERENCE DRAWtNGs q ./_,-CL~ 
APPROVEOJ!!~E_I.J~S1 _ -- -DEPUTY~Rk~~f"~1NEERiNG 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

DESIGN METHODS- LIGHTING 
URBAN DIAMOND INTERCHANGE 

~~:.R.~V.E~~·-·_·~-~~-: ~ ._. _·:.: ·. 
DEPUTY SECRETARY- ENGINEERING 

TO,,CEO >Y .~.'!If 
"NA<" .,e,'J<..,I.:: 

DM-11 



FORM NO. 4237 

NOTE: 

@ MINIMUM ADVISED NUMBER OF LUMINAlRES 

PENDING COMPLETION OF ENTIRE PROJECT. 

TOTAL LUMlNAIRES - 10 
POLE$ ___ IQ 

" LOAD ____ 4.8kvo 

------ I2"8WIRES "b' ------~-- -------------- __ ,..-

. , 
2 8 WIRES___, 

/<; 

/ 

/ 
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// 
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, 
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I 
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I 
I 
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I 
I 
I 
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I 
I 
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I 
I 
I 
I 
I 
I 

2'"ew1RE~ 

, ______ i2•6WIRES 

~2"eWIRES 

!"2•4 Wlft_E~ 

' ' \ 
' ',~ 2•e WIRES 

',, 
', 

TYPICAL INSTALLATION 

TERMINAL POLE 
~ UTILITY POWER SUPPLY. 

/i=-2•4w1RES 
......-IN SAME CONDUIT 
-- ........ ___ "b• L 2•e w1RES 

------- ----- -b· -----------

r4 WIRES1* ! RUN OVERHE~D Off BRIDGE GIR~R IF PAVEMENT IS IN PLACE 

NOTE• 
A. ALL WIRES ARE IN 2-CONOUCTOR CABLES ON THIS DRAWING. 
B. A 151BRACKET IS ADVISED FOR POLES MARKEo-b•. 
C. IF DIRECT-BURIAL CABLE IS USED.PROTECTING CONDUIT {2~MIN,) 

SHOULD BE USED AT CROSS-OVER POINTS BENEATH PAVEMENT,UNOER 
PAVED SHOULDERS ANO ON BRIDGES. 

D. IFA240/4BO·VOLT CIRCUIT IS USED.THESE INDICATED WIRE SIZES 
SHOULO BE RE-CALCULATED.ALSO FORl20/240-VOLT CIRCUIT. 

E. START WITH LIGHTING POLES ON MAIN HIGHWAYS 150 FEET(±101
) 

FROM SHOULDER NOSE OF EXIT RAMPS ANO A 100 FEET (tlO') FROM 
SHOULDER NOSE OF ENTRANCE RAMPS. POLES SHALL BE LOCATED 
ON INSIDE OF RAMP CURVES. 

F. *CABLES SHOWN OVER BRIDGE ARE FOR LIGHTING EXISTING INTER-
OiANGE.IF CONDUITS CAN BE INSTALLED BEFORE PAVEMENT IS BUILT ,RUN 
CABLES UNDER ROADWAY IN CONDUIT INSTEAD OF OVER BRIDGE. 

G. AT EXIT RAMPS LIGHTING POLE SHALL BE' LOCATED AT LEAST 50 
FEET BEYOND LOCATION OF OVERHEAD SIGNS WHICH WILL NORMALLY 
BE LOCATED AT THE THEORETICAL GORE. 

H. 6 -GLARE SHIELDS SHALL BE PROVIDED AT THESE LOCATIONS WITHIN 
7~ FEET OF BRIDGE. 

I.SEE SHEET~ FOR ALTERNATE CIRCUIT RUNS. 
J. LIGHTING POLES SHALL BE LDCATEDAT LEAST 50 FEET FROM OVERHEAD 

SIGNS ANO BRIDGES. 

21"& WIRES-. * 

"b• ~;.-;;IRES * ALTERNAT; 

SCALE: ! 11=1001 

,B 

B CIRCUIT 

B CIRCUIT MAY CROSS 
HERE IF CONDUIT IS PLACED 
BEFORE PAVEMENT. 

REFERENCI; DRAWINGS 
SD-20.SHEET I- FOUNDATIONS 
SD-20,SHEET2-JUNCTION BOXES-LIGHT DUTY 

S0-20,SHEET :i-JUNCTION BOXES-HEAVY DUTY 
S0-20,SHEET4-LIGHTING POLE DETAILS 
so~20,SHEET 5-LIGHTING a ELECTRICAL DETAILS 
ST-146, 147,145-BRIDGE DETAILS 

/ 
/ 

/ 
/ 

/ 

/A--2"ew1RES 

/ 

LEGEND S. MAJOR EQUIPMENT ITEMS 

e LUMINAIRES: 

TO ACCOMMODATE A 400-WATT, 21 1500 LUMEN ~ LAMP. 
TOTAL--- 52 

' POLES: 
METAL OR CONCRETE,WlTH 12'-15' BRACKET 8 30' LUMINAIRE HEIGHT. 

TOTAL---52 

~ BALLASTS: 

IN LUMINAIRE• OR ON POLE-TOP. TOTAL---52 

DIRECT-BURIAL CABLE----------------------- - - --APPROX. 10,000' 

TOTAL LAMP LOAD: 
USING 480-VOLT CIRCUIT - - - - - - - - - - - - - - 25.0 kva. 

AVERAGE HOR. FC. AT TIME OF LOWEST AV. LEVEL OF ILLUMINATION. 
ON MAIN LANES- - - - - - - - - ----0.S FOOTCANDLE,Avg. 

ON RAMPS - - - - - - - - - - - -----o.e FOOTCANDLE., Avg, 

Cl-JUNCTION BOX 
NOTE,ABOVE TOTALS APPLY TO THIS INSTALLATION,ONLY. 

-~----t_-;;;;;;;-.,,..,,.----·b· 

REVISED LEGEND FOR ILLUMINATION LEVEL _,,.// ,4'.,,./7'/ _. _ / ':.,a_, 

APPROVED _ _f!_~~J~~6__ __1/_f4L~-----
OEPUTY SECRETARY-ENGINEERING 

REVISED NOTES a REFERENCE DRAWINGS q A" ~L J 

APPROVED--!!:!t:!.~~~--- -DEPUTI--f~fe:~EERING 

Revised to delete pole details. Added "REFERENCE DRAWINGS". 

APPROVEO~UNE_!_._1964_ ~~~~~-__ _ 

A~:;~~! ~~!:·:~~-~~~~~-~~~t:~~e&-~n:_~ _ 
DEPUTY SECRETARY•ENGINEERING_ 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

DESIGN METHODS-LIGHTING 
URBAN TRUMPET INTERCHANGE 

APPROV~--=.~1960 

DEPu~fu~GINEERlNG -

TAACISD BV 

FINAL BV. 

DM-12 
, ... 11 • .F. . . 
c . .fl.If 



fORM NO. ~231 

____ \~' l;;::~::-=--=-----':---------~~--~=~-----:=----'/,-----------~1------- j __ 15

o' --1---- TIIROl./6/llANE 

SHOULDER I ~, I • ~L VHVV'-'-' .. " 

l 

%p - ,::-::----_ _ - ~~r~'N --= --c-

-- l -
------ _/ --y-- 114;y"7;,--;_~--=-

~ SNOUiOER r / 
1 

r , -, __ 
,/4"-oo'MAX CURVE WHEN ------~1---~ 

2VO(J"AIAX. CUR//£ WHEI, 
THRotJ<JH LANES ARE ON 
TAN6ENT("SEE NOTES) 

1'/U 

- -- --- - - ~ :------- -----
---- '"'Ml,Y.~-

'<. I.J 
o. REQl/lREO TO COMPOUND WITH 

2-oo'CUR//E (SEE NOTES J --
V -

MINIMUM LEN<JTH OF DECELERATION LANE aso· 
FOR MINIMUMS Of/ER .350'SEE AASHO TABLES ( SEE NOTES) '9 

EXIT TERMINAL TREATMENT-CASE I 

5ll?' 0 150 

TlfROU(jl{ LAN£~ 1-- -- -- -- --,L . 

jf 

_c 

SHO/JLOER ,, --- i -------------------: " -~.::::==~~-;:;,~=~---
THIS40FFSETTREATMENTTOBEAPPLIEO --- ---- - ------::::- ----ALSOWHENTHROU6HLANESAffONHOR!ZONTALCURVES # =-- ::- /4',Ytt;Ex;;R;,,--,,= 

,WI, -----(r) . Z ~ ;.00.MAX. Cl/RI/£ IF 
FOR MINIM. WIMUM LENCJTH OF DECELERATION LA , REQUIRED AT NOSE WHEN 

® 'UMS 0V£R350' SEE AASHO TAB NE 350 THROUGH LANES ARE ON 
LES ( SEE NOTES) TANGENT (S££ NOTES) 

S: %; C "~ . ;:: ~ 
~ ti 
" ~ ill " 

EXIT TERMINAL TREATMENT- CASE II 

" ;,, 
-- -- - -- CASE·ff ,c PROFILE ALONG O!JTS/0£ £1XiEOFTHRoiJaHlAN£5-?:; ~ 

CAS'E-.1" PROFILE ALON6 RAMP B_A~E 

TYPICAL PROFILE TREATMENT 

DECELERATION LANE 

I/AR/ABLE WHITE CONCRETE TRAFFIC SEPARATOR {S/N6IN6 TYPE) 

Et;J//AL TO TOTAL WIDTH 

OF l/SABLE SHOIJLOERS~\ ~! 
--- ---- ---- ---- ---- ~~ ~~-- ~--· ----==--==---=c~~ Th 

----~--- I ---F[ 9 250Mfl; , -----,;=r.ii,'L:w,,:"':A4'M>l'O?/'/OP Cl/RVE 

~ 

1!i__"R 

·~ 

p_RQFIL.E" LEFT ED(j[ 

sso' 

~ 

RATIO OF TAPER 50:/ 

j 

~~~_____,--~~~~---~~::~~~r~,,;;isi'i"Ai/~6~H~T~L~IM~ff1§.~'fi~==~=~=-====~~~~~~~~~ 
L.« y I 'r ACCELERATION LANE 500 

~----------- ~ z X .,._M_z_m_~_y,_w-L_£,@,N;G_m_o_,_~_~_E_A_A_M_o_rn_B_t£_s_r_~_E_~,v.o~r.E_S_J ___ ~F=N=T=R=A=N=C==E=T=E~R~M~~IN~A~L~T~RuE~A~TuM-EuN~T_-_C~A=S=E~l~O-R~U ~ FO.RMIN/Ml/MSOVER500 = 
I - 400 

S'EENOTE D 

PROFILE LEFT £06E OF RAMP 

l 

PROr"ILE ALONG OUTSIDE EDGE OF THROUGH LAN£::::::,., 

PROFIL£ A_LCJ_N6_ R!iA1P BASE LINE· 

TYPICAL PROFILE TREATMENT 

ACCELERATION LANE j 

DESIGN PROCEDURE 
FOR DESIRABLE DESIGN LENGTH OF SPEED -CHANGE LANES,SEE 

AASHO-GEOMETRIC HIGHWAYDESIGN-RURAL,TABLES m:r-10 am-11, 
PAGES 288 Q 289 OR AASHO-ARTERlAL HIGHWAYS- URBAN I TABLES 
o-g 8 D-10,PAGES 169 8i 170. 

THE LENGTH GIVEN 1N THE TABLES INCLUDES THE EFFECTIVE 
TAPER. 

THE EFFECTIVE TAPER LENGTH FOR THESE TREATMENTS IS 
CONSIDERED TO BE INCLUDED IN THAT PORTION BETWEEN THE NOSE 
AT~ TO A POINT WHERE THE TAPER IS TWELVE {12} FEET WIDE AT 

~- THE LENGTH OF DECELERATION OR ACCELERATION LANE IS 
MEASURED TO THE FIRST SPEED CHANGE CURVE, WHEN REQUIRED, 
AT~, 

CASE·l,THROUGH ROADWAY TOTAL EXCEEDS 15,000A.O.T. 
CASE-II ,THROUGH ROADWAY TOTAL UNDER 15_pooA.D.T. 
THE ALIGNMENT OF SPEED-CHANGE LANE::> DEVELOPED IN 

CONJUNCTION WITH CURVED PORTION OF HIGHWAY WILL BE DESIGNED! 
IN ACCORDANCE WITH AASHO-GEOMETRIC DESIGN POLICY PAGE 2781 
FIG. lDI·l4B8 C, PAGE 488. 

THE BASE LINE OF ALL RAMPS SHALL BE APPLIED THROUGH THE 
SPEED CHANGE LANES ANO SINGLE LANE RAMPS ON TH£ RIGHT 
EDGE OF PAVEMENT IN THE DIRECTION OF TRAFFIC AND ON PARALLEi 
RAMPS IN THE CENTER OF THE 91v1soR AS INDICATED BY THE UDESlGN 
PROCEDURE OF INTERCHANGES FIG.X·7,PAGE 605,GEOMETRIC 
DESIGN OF RURAL HIGHWAYS,AASHO. 

THE PROFILE GRADE WILL BE DEVELOPED ON THE BASE LINE 
ANO IT WILL REFLECT THE ATTAINMENT OF SUPER ELEVATION, ANO 
WILL REFLECT THE PROCEDURE AS SHOWN BY THE PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS STANDARD c- 97, A PROFILE OF THE 
OPPOSITE EDGE MAY ALSO BE DRAWN, THIS PROFILE WILL BE DEVEL· 
OPED IN ACCORDANCE WITH •PROFILE DESIGN PROCEDURE u DES
CRIBED ON PAGE 398,AASHO·GEOMETRIC DESIGN OF RURAL HIGH
WAYS. 

ON THE CONSTRUCTION DRAWINGS THE FINISHED ELEVATIONS 
FOR SPEED-CHANGE LANES AND BOTH EDGES OF RAMP PAVEMENT 
WILL BE SHOWN AT 25 FOOT INTERVAL EITHER BY PROFILE OR PLAN 
VIEW, 

LIMITS OF ROADWAY STRUCTURE 
~ LOCATION OF PAVEMENT STRUCTURE CHANGE. 

© PAVEMENT ANO SHOUL.OER STRUCTURE SAME AS THROUGH ROAD

WAY. 

@ PAVEMENT STRUCTURE SIMILAR TO CONNECTING ROAO,SHOUL.OER 
STRUCTURE SIMILAR TO THROUGH ROADWAY, 

NOTE•-* PROVIDE FOR MIN. 600' VISIBILITY FROM A POINT DESIGNATED 
(i)oN RAMP TO A POINT BACK ON THROUGH LANE WHEN ESTABLISHING 
HORIZONTAL AND VERTICAL ALIGNMENT, {VEHICLE HEIGHT OF 4.!5 ' -
HEIGHT OF EYE 3,75') 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

-DESIGN METHODS-
SPEED CHANGE LANES 

DECELERATION AND ACCELERATION LANES 

TRACED tff ... 
~\NAL BY 

-,?l-'H£-'ET_/_OF-2--II 

DM-15 



fORM NO. ~237 

l 

~ 
./' 

-l 

~ 
£::::::::: 

f 

~ 

1000' 600' 

.,., --- ~ 
~ -
~ - -- --

. - - -,~ - ---- ----..c: --= =-= . - -- . .,_ - -.., - - ----~---~ :::::::'11 -

" --- - == - -I'll 2 T04 LANES 
-~ - - _4:qo· - I 

=~=-~I- --==:~I* = =-::::aj= ~-- -=====--i!,~ =\ SAME AS ABOVE 

3T04 LANES ~/ 

- ---

QIVERGING LANES 

':"'11 
"' ~,~/.)'R ~:t 

--~--=--= I L/9£ TREATMENT SIMILAR TO , I 
~ ~~ j ACCELERATION LAN£(SEE SHUT-I) 4 TO 2 LANES 

/000' 

~ -t--, - ~-,. - - -tiK----
_;\ - -- ----l!; 

==- -==----~~ ~ (ISE TREATMENT SIMILAR TO 
ACCELERATION LANE(SEESNEET·/) 4T03LANES 

-

' ~ 
za,,· 

~ ~ 

BITUMINOUS SURFACE COfJRSf· 

TREATMENT FOR TERMINATING 
RAISED DIVISOR BETWEEN RAMPS 

.I 
I 
~ 

J 

--- ------- --- ~= ==== ====- --- - ?§_I- --- ---- ---~ --- -

~ 

l 

SAAi£ TRE,!TM~NT ,{SACC£"1.,£R~ON LA.!1_£ (S,f_E SHEET-I) 

ALTERNATE 4 TO 2 (MA.JOR - MINOR) 

MERGING LANES 

.f 

l 850'A/IN. -

-r 

600"MIN. 

600'M!N-

SUCCESSIVE ENTRANCE TERMINALS* 

~ = 

.500'MIN. 

} { t 
3- ~ 

EXIT TERMINAL FOLLOWED BY ENTRANCE TERMINAL* 

dJIIM 700' WHEN J/OL. / PL{J5 VOL.2 •/000V.P.H. ORLESSb 
900' WHEN VOL. I PLUS VOL. 2 •ll'OO V.P.H. t /900' WHEN J/Ol.lPLVS IIOL.2•/500V.P.H. ___ _ 

-- -- --- ------ --- ro1..2 ~.i_ --. 
~ ~ 

ENTRANCE TERMINAL FOLLOWED BY EXIT TERMINAL* 

' ?SO'AI/N. 

,c::::: 

---= 
::::::,. 

~ 

i 

~ 

NOTE:-
*Pl?OVIOE FOR MINIMUM BUT NOT 

LESS THAN LENGTH REQUIRED FOR 
MANEUVER/NG OR SPEED CHANGE. 

TERMINAL ARRANGEMENTS SHOWN 
ARE APPllCABLE SYMMETRICALL. Y. 

J 
600MIN . 

6()0"MIN. 

/.____ --------"'"''--:::::::_ - _, ~i 
SUCCESSIVE EXIT TERMINALS* 

} 

j COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

-DESIGN METHODS
SPEED CHANGE LANES 

TREATMENT FOR TERMINATING DIVISOR BETWEEN RAMPS 
MERGING AND DIVERGING LANES I 9NEET 20n 

SUCCESSIVE PAMP TERMINALS . DM-15 
TRACEO 8'1' .• 
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GEHERAL NOTES 

®10~0" 
f--- 12:. 0" 12'- 0" -----+--- !2'-0" -----1-------- ITTEDIAN WIDTHS AS SPECll'!ED OH DESIGN CRITERIA CHflR.T --------1-.----!2'-0" -----+---12'-0" ---+-- IO"PAVEO OR 

STA6lUZEO SHOULDER. 
(FUU DEPTHOFPP,',lEffiS.T) 

!Z'·O"ffiJH!ffiUffi 

r
'fcf~~OR 
J3ll\ZED SHOULDER 
DEPTII OF PAVElTIEHT) 

1"·'"' 
~~-"'ffA:'~ 

TYPE For G RElHFORCEffiEITTJ 
Si'or 10' R.C.C.PAVEffiEHT) I GRADE POINT""-[ 

STli'RICIITSLOPE h"PERFT. ' _ _. ..................... -* ~'§jf!""--....... --.......... 

---c~~oow;LMGltumHIILJOlin_ 
,wua-BASE (SEE HOT!:) 

SWPE 6•1 mRX1mum,I2=1 mmImum 

!ZED SHOULDER 9" PEPTH 

'" ·4"TOPSOIL 

""'.I 
Si'll.131L!Z':EO SHOULl)fR 9"PEPrH ../ -

G'RRPE PO!HT 

d.
TYPE For G RflHFORCfmEHT . 

·_ (. 9"orlO"R.C.C.PAVEmEHT STRll/GNT ,NOPE Jau PER FT. - 1,;rn .................................... AA,M#_....... ...................... "!Ii:, 

5IB·J31l.Sf (SEE HOTt) r--~-~ 
oowmm LOH(;ITUDIHAL <JOlHT.J 

'''t 
~i(Jffo/4"ffRF,;_ 

@ 

blb~o;;;;;;-c,_-;;;;;;:;-um SLOPE ---f --r6.m,H·•,m" um 
~- RS SHOULDER [ }'.f PER FT. I I 6 

/ Effi!SA!-IKffiEIIT 

,~§-'_/ ® 

CD EXCRVATION mm EffiBRMKffiENT SLOPES:-
6=1 - UHDER 4 1 ERRTH ~ CLRY 
4=1-4'TO KJ' ERRTH? CLAY 
2: I - OVER JO' ERR.TH $ CLRY 
1/2:1-0RVREIABlt ROCK~ HARO 

SHALE EXCAVATIOH 

G" PIPE FDH. U'DRRIN, TYPf Th 
(omir IH ROCK FILLS 5' OR OVER IH HEIGHT) NORMAL ROADWAY SECTION (RIGID PAVEMENT) 

G" PIPE FDM. U'DRRIH. TVPE P.> 
(All cur SECIJOHS) © SWALE - m1w1mum WIDTH RS SROWH-WIDTH 

TO VARY IH ORDER TO PROVIDE B"TO 8" 
DIFFEREHCE IN ELEVATION BETWEEN SUB-

-- ___ ..:,.-:s,,;;.~ - --s·, 
1-- su,ee ~-- PER FT.'......j-~--

12,r -~---= -~-=-=::~_a<t_,,;; __ ;;;.;;;;;;:,~!! 

* ST/!Blt1ZID SHOIILDER. ...__ G" PIPE FON. U'ORRlJ\ TVPE B 
(FULL DEPTH OF Plt\'EmSHT) 

9"or !O" R.C.C.PAVEmEHT:) 

"o:,#.#' .. 7~----'-ij;ij ;J 

s1f~aRS~su'"MOTt5'M..-

©10'-0" • " 

f, JO"PAYED OR.~ 
~ll\'!ED SHOULPER, 
DEPTH OF PRVElllEITT) 

- SiOPf¾~PG"RFT. 

6" PIPE FDH. U'DRRlH, TVPE B 
( ALL CUT SECTIONS) 

® 

© 

BASE OtmET Rtm r.,cmom OF SWALE. 

DEPTH OF SURFACE AND BASE U)URSES 
TO BE DE'TERmlf'IED ON FORm4225 sue~ 
fl'Jl5SION,BA5ED ON 50IL5 l?EPORT. 

ON THE \NSlr.:>E OF HORIZOH.TRL CURVES 
PROVIDE FOR THE HORIZOIHAl CLEAR
ANCE TO INSURE ADEQUATE SIGHT 
DISTANCE FOR THE ADOPTED DESlGH 
SPEEJ:l. 

(SEE AASHO GEOffiETRIC DESIGN) 

MEDIAN SHOULDER- INSIDE SUPERELEVATED CURVES 
ALTERNATE DESIGN WHERE CONDITIONS WARRANT 

(2\ FOR DESIGN WIDTH OF PRVEffiEHT FOR 
\V RRffiPS SEETRBLEEI.-7,PRQE273 

ARSHO GEOffiETRIC OESIQH ~ RURRL,OR. 
TABLE d-8, PAQE 479 AAS HO GEOffiETRIC 
DESIGH-URBRH. PROVIOE FOR WIDTHS 
TO THE EVEN FOOT RNP m1H1mum WIDTH 
OF 14 FEET. 

sJn3Rf11£/lSSH0UtNll ~~,; 

L------~.\I 
• 0 

6" PIPE FOH, U'DRRIH , Tl/PE B 
(omIr 1H ROCK FJUS S'OR OVERIH HEIGHT) 

010'-0" 
24'·0" ffiU>JRN WIDTHS AS SPECIFIED OM DESIGN CRITERIA CHART -------- 24'-0" T 12'-0"miHimum STAB!ll:z;EO SHOULOERS 

,,o·--------j t-- ,,o· 

~ I I ~" rr~ 
J31TtlffilHOUS SURFACE COUP.SE ID-2 ® ,iSAfllE WJDTll AS DEPTH Of r..ASE COURSE srunE WIDTH AS OEPT1{ OF ISRSE OlUR8E ;\ a1rummous fiURFACE COURSE ID-2 ® 3 

C.RAOE PO)NT I .o ' ,,. I GRADE POIHT /I -~ 
cRusHm AG<iREqm mE couP.sE-AP ® I- I I SUlPE G=I mRXJmum 12,r m1H1mum I I .., (.cRusHm AGGREGATE BASEcouRsE-Af>@ R1:TnIH UP OH BASE IF STABIL1i:c0 s11ou10ms ARE usEo 

, srelinHr SI.OPE ¼.•/>ER n: . sw1>E¾."PER Fr. sioPE¾" PER FT sr1v11snr SLOPE h,~ PER n: .f)_ SLOP£ 'H"P£R n: I@ f- EmBAHKmEHr 

_ ----- ,f£:l.3.:,__E,. _______ .,re S'TABlllZEr.>SH0UlDEP..o/0EPTH STAl3lll~DSHOUU:>E1?9"0lPTH~ S{'!!._ESll'!!!~~~D!!!:. G'.·, ® _j_ I (D 
~ 5UF.I-BRSE SAffiE SLOPE RS p:_vEmEHT-----' 4"TOP501L '-----''""--"'- -----, 0~ ~SLOPE Ys" PEP.. FT. mn;;;;-m ----=r-~ 

RETFllH LIP OH aASE IF 
ST/l.?.1111?:EO SHOULDERS ARE USED 

NORMAL ROADWAY SECTION ( FLEXIBLE PAVEMENT) 

TR?.,ILIUO 6HOULDfRS 

6" PIPE FDH. ll'ORJUM, TYPE P.) 
( ALL CUT SECTIONS) 

l'IO"~..:il~a 0" 11·-o· 
RETAIN LIP OH Bil.SE ff STR?.IILlZ':EO 51\0llLOrRS RRE USED I" 

~~ SLOPE -k"PEIUT. 
(j) 

,- 'li,i!i& .. ,~ 
:fO" 
~ 

G" PIP°EFOH. U'DR/l.lH, TYPE r., 
( AU CUT SECTIONS) 

T s·m1HImum 

® WHERE WRRR.RHTED PROVIDE FOR VERTICAL 
CURB RLONG IH.SIDE EDGE OF HORIZOHTRL 

' CURVES Of LESS THAN 150 FOOT RADIUS 
IH PLACE OF STRBlllZED OR PAVED 
SHOULDER. RRffiPS OHLV. 

(J) PAVED SHOU]J.)Ele OH IHTEleSTATE ANr.l 
WHEl'eE RPPEOVEO BV THE CHIEF E'HGnme. 

® 
EffiBRHKffiEHT RRER SHOULD BE 
STRBllll;ED lllHEH STABILIZED SHOULDERS 
ARE USED. 

GENERAL NOTES CONTINUED ON 
SHEET"*'5. 

MEDIAN SHOULDER - INSIDE SUPERELEVATED CURVES ALTERNATE DESIGN WHERE CONDITIONS WARRANT 

COMMONWEALTH 
DEPARTMENT 

OF PENNSYLVANIA 
OF HIGHWAYS 

CONSTANT WIDTH MEDIAN WITH LEVEL ROADWAYS \\\ 

Revised: Sub-Base note;shoulders; include Median u.:rurn 
ond Maintenance Cross Over; and Sheet 5 of 5. 

Approved _.L,.L_.,..:.._,.J7t,----- 1965 

As;i;i~t-Chief ~;;g~e;:'iisi; 

ROADWAY SECTIONS 
INTERSTATE AND CLASS I 

APPROVED .. )~~X.!Q,)~.§~L.~ SHEET I OF5 

Ji:i3SiS~Nr1H~[FE~it~~E-SiGN 

....... l ••. 



,0 .... •UT lEV 3 .. 1 

ALTERNATE 

12'-0" ~ 24'-0" 10'·0" 
10" PRV£0 OR. 

~,so1uzc3 SHOUL~ GRROE f<JJHT 

&½fik& 1 

SEE TREATmrnr WHEN s. E. IS 
61;?EATEl2 THAN -b." PEl2 Ff 

TYPICAL SECTION ON SUPERELEVATED CURVES 

8'-0" mEDIAN 

9'b121cf r;?.c.c. PAVEmENT 1- -I ----

,5LOPE-RA~UPEl2ELEVAT!ON SLOPE'4PCRFr, 
,; ..---.- ...-r ....----r .......- T"""T -r-r ..---..-frJnullllJIIHJ/1/l - _ _ 12: I 

::6A5E (SEE NOTE)r --'SHOULDEl2 Tl2EATmENT A.5 - - __ bJ__ _ 
tNOICATEr.l WHEN 5UPEQELEV.'ITION 
IS GREATE12 THRN /4°' PER. FT. 

G" PIPE FPH. U'DRRJH, TYPE 13 

Gu PIPE FDH. U'ORRIH, Tl/PE 13 

TYPICAL SECTIONS ON SUPERELEVATED CURVES-MEDIAN SHOULDERS L-
10.''1-11-'- . - I 

PE.TAILS TO BE ALTER.ED AS l?EQU/J2EP roR F"LEXIBLE T'r'PE PAVErrlENT' oF-. - hG"·0"71 ,, 
1 lG~O" / r- I , 

ERHRTE CQ)l$J"RUCT!OH j ______ _, l / ~ 
WHERE CORPJTIOHS UIRRRRNT--7' ,--t;;;_-7:. 

12'-0"~12·-o-~' 12·-0·=1a'o"R,1~•o" 

E
to'-0" ~ ,,,-1 ,, 

PR\lED OR. · " / 
lL!ZfDSlllO)\I' · GRROEPOIITT / ---!---C"_':_ 

7 TYPE Fo~G REJIIFORCEmrnr ~ 
@ "PM fl $TRllftlHTSN,P1(/4J-l'.f'Rl'T. SlDPE¾.l'MFl / -

EffiBRHKmrnr ~~ • - ----- ------ . 3
',, s . ., 

- ~----- --- = - ODWEUED LOKQ.JOIHT R.C,C.PAVT 
SUB·BRSE1 ~ 9"STABlLILEO SHOULDE!i!, 

11 ""· G"PIPE"FDH.U'DRA1H,HPEi3 

12'-o" 

10!..o" 
19"5TABIUZE0 SHOULDER. 

1-- .SLOPEYJ'PER FT. I SLOPE-RATE OF' SUPEl?El.l:VATION. 

~ VlliffU11jfllfflUJl/1UJIU1/ul(/Jj1!1/fff/lJ~Ar-r -.--.. r-r r,-~ ... ~,, J 
SU13-BASE_7-- --- -

R.C.C.PAVE((]ENT 
SHOULDER TREATmENT AS INPICATEO WHEN 

5UPERELEVATION 15 Gl<'EATER THAN r PER FT. 

TYPICAL SECTIONS ON SUPERELEVATED CURVES-STABILIZED SHOULDERS 

DETAILS TO 61:': ALTERED A5 REQU(REP roR F"LEXl8LE TYPE PAVEIYlENT. 

/2'..D~ 
/0'..Q" 

I 
!O"PAVED SHOULDER 

SLOPE h," PET2 Fr ** I SLOP[-R~PETU:LEVATION ~--r:.; (N/i:i.f..'.~~...,."FT.....--.,.TT"rr,/' 

..,o

4 

SVB~;;7 ~R.c.CP~EmENT 

TYPICAL SECTIONS ON SUPERELEVATED CURVES- PAVED SHOULDERS 

OETAlLS TO BE ALTERED AS REQUIRED FOR FLEXIBLE TYPE PAVEmE.NT. 

¼1'r SLOPE SHOULDER ~'PER FT. AUJA'r' FRO((! PRVEmEtff WHE'N 
SUPERELEVATlON 15 GREATER THAN '4. 11 PER FT. AND UP TD 58" 
PEQFf JNCLUSIVE. NO SUB-BASE UNDEQ THE SHOULDER 15 
REQUIR.EO. WHEN SUPE.12ELEVRTION JS GREATER THAN 5l PER FT. 
SLOPE SHOULDER 14PEl2 FT. TOWRROS THE PAVErnENT ANP 
INCLUDE SU/3-BASE mATERIAL AS INDICATED. 

ROUHOIH(, AS PERSTAHDRRO E-5 
SLOPl:S 2,1 

~-- .~,..~-~, , 
I , 

I , 
SELECTIVE TREEREffiOVRL ~. . . -g~·· ~ ,-----c.."-'-'.::...""',..r. y,. I • / 

flHO TR!ffillllHG ~ik,. ~ _,,.-- - .. / - ---- ->l0PEl"P£Rl'T. ;?"" / 

1,~,§j,o"""i.t!d"/"t§i"C~ I -~ I ~- LU-IE @:• 4p."==>1
~ / I "" , , , 

I 

SLOPES JI:?: I OR 'v'RR!RBLE -•-./ 

! I ~ , , 
/ HEIGHTS SUBJECT TO RPPROVAL / , , 

r.10·-0·1•;:t, ,:_t,:'..o ~-· ,::1-·-/--1-- ~---~a\ // 
I TVPE For G REUIFORCEffiEITT / I / 

G-"I fJDl'~"ffRf7. ST/i'//1/;/IT 81.a,,; n·NRFT. S.WPE-%·nli'F/.' l/ / 
' !f'!!!i. - , -.::_-_::--- --=---=~. ' . ..r..-: ,. ~ / 

9"STAB1l1ZEDSHOULDER. 8U6·BASE7 ~ o=-' --- ____ §Y,PE/? .. / [/ 
G"PlPEFDH.U'DRR!HlVPEB ----------1 -- --------

DOWELLED LOHGITUDlHAL JOlHT 

NOTE :- IHS!DE OF SUPET2ELE\?ATEP CURVES TO BE 
DA'ILIGHTEO AS REQUlREO FOR HECESSRRli SIG;HT 
DlSTfl~CE. 

DETAIL& TO BE ALTERED AS REQUlREP FOR 
FLEXIIBLE WP£ PAVEmEHT • .SEE .SWEET H-0 J' 

* m1111mum SWALE WIDTH WIIEH 13eHCHES RRE USED. 
Ell WHEH BEHCHES ARE EUITTIHATEO THE DlffiEHS!OHS 

D£S!QHRTEn {A'J RRD@ SHRU 13E DEPEHDEHT UPON 
RECommrnoITTloH OF rnE SOIL SURVEY REPORT. 

TYPICAL ROADWAY SECTION -SPLIT LEVEL 8 SEPARATED ROADWAYS 
WHERE BENCH IS REQUIRED 

@ SEE NOTES OH SHEET H' 1 

CQ' 
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IOIJ.I ... , uvw, 

'--------- 60' RND GREATER-CONTROLLED BY DIFFERENCE IH GRADES - SEE THE TilBULATlON.S OH THIS SHEET ---------I 

@ 
EmBAHKffiEWT 

CD 

12'0" 12<0" 12'0":I 8'·0" I IO'·O" ®m~o· ' 
~-,._,ED OR ,b 4'·0"1 STRB!Ll?ED SHOULDER. 1' 

(fULL DEPTHOFPIND11ENT) 
~· or JO" REINFORCED CEffiENT COWCRETE PR1$0EHT 

116" TYPE For G RElHFORCEfllEMT 
., <.RADE POINT 

~•--" 7 t.'.L-=""' ""''------ -;,··-•• ~=!'!«• I'"""''-
-~ - O SIIB·BRSE(SEENOTESHEETW'l DOWEll.EO LOHGITllDIHRLcJOINT~.' 9"5TABILlZEO SHOULOE ~ 

51.0PESAmE RSSHDULOER. "1, -~ ~-··· 
• G"PIPE FOUNDATION µHDERDRAIH,TYPEB -~;?ll'f/(><' ,_ , , 

NORMAL ROADWAY SECTION 

l
*S'O" 12·-o· 

1 
,·-o· .... o .. 

ROE POlHT 
(D SLgffj'£PEIUf._ 

~~;;;
1
~"if _ 9' STAP..IUZ:ED SHOULDER~/___, oowmED LOHGITUOIHRLclOINT 

6" PIPE FOUNDATIOH UHDERDRAIH, TYPE B 

* 10'·0" WHEN 2, I SLOPE R~O GUARO FEHCE IS HEEOEO 

ROUHPING AS PEI? 
~ STRMDRRO E-5 

~f;!:o~i" '$.J#.Ja4;.o/ .. Qk:(.,G_R~ SPLIT LEVEL ROADWAYS S. VARIABLE WIDTH MEDIAN 

DIFFEFi!EHCE IH muumum DISTRHCE 13.ETWEEH 
FINISHED GRADES PAVEffiEHT EDGE USING 8=1 SLOPE" 

IO' 75' 
20' 100' 
30' 120' 
40' 140' 
50' 160' 

[00' 280' 

MOTE: TIIESE L1m1rs SHALL BE ADJUSTED RS REQUIRED 
WHERE DJl'fEREHT SLOPES AR.E USED. 

9"« 10" REINFORCED CEffiEHT CONCRETE PRVEJTIEHT 
TYPE F orG REIHFORCEffiEHT ~ 

_ .... :~ .. ..oii 

t ,,o-~ ROUHOIHG RS PER 

,_j . . .•. TRHDRRD. E·5 
I~ ~<D~?'P' 

JYaP£¾"P£Hn: < 
i~ - J$i Q.t..,,~ 

9" STAJ,ILIZED SK0ULDER. 

ALTERNATE DESIGN WHERE CONDITIONS WARRANT 

ITTEOIAN 

~
4'0~12'-o"t••-o·;r--12·-,·---r--- ie-o· fflUED 
GULDE 

QRADEPOIHT 

9TRRK;'NT $lOP4" .fe-l'FRfl. ~ _ 3T.Rl}l~HT S'lOPE frs" PEI? fT. -~-n=;~;~;;-.. ~.;;.== - -- , 
~II 

FOUR LANES DIRECTIONAL 

~
12-0"---+--"'0"=t-= 12'0" 

I ,. {lRADE POIITT 

- $TRRIIJHT $l0Pf: ½J"P£Rll. ---....- ............ ..,,. ™ ..... ....,,a& ..... "FF.......... .........,,. ........... ....., 

'$>"'' __.... 
THREE LANES DIRECTIONAL 

4-o·~ PAVED 
SHOULDER 

ITTEOIAH 

9"or ro· li!EIMFORCEO etmD\T COHCR£T£ PAVEmoo 
TYPE For Q RE\HFORCEffiEHT '\ 

t-:;---~l.----4, 
" l)fJ~119 . -
surH~RSE/ 7f ~~ t.ws.. -4-~"'"' . 

6" PIPE FOUHDRTIOM UMOERORAIH, 'NPE 13 

ALTERNATE DESIGN WHERE CONDITIONS WARRANT 

8!.0"SHOULOER (4' STA/3/LIZEO) 

"· 
200' 

/2''61TUll11NOUS SURFACE TREATmENT. 

~-
i-

20d 

8'-0~ SHOULDER: (4'STA0!LIZEP) 

MEDIAN U-TURN AND MAINTENANCE CROSSOVER 

@ SEE NOTES OH SHEET H• 1 

"" 
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'°""'""' l!V ,_,., 

f---------------------------WHEH 84' ffiEPIRN OR.G£ERTER IS ADOPTED ---------------------------1 

SAIDE RS HORIDRL SECT/OH--"~--

CENTER OF :--j 
lHSIPE LflHE I 

I 

_L 
DIRECT JOH 

OFTRRFFIC 

~ 

~ t 8'·0·1~ 8'0" 24'·0" 

- c•~n¾"i"r.~./•0 _______ l_ ____ r, _,,,./ 

.-<._ SLOPE TRERrmoo WHERE 
/ HO SWALE IS USED 

_,,,<Ik,-tit 
~;t, 

/ 
-<-~-/ 

/ 
.--<_ $LOPE TREATITTENT WHERE 4' SWRLEISUSEO 

I r-,.;~;,_J I ~ ! -~ . - ,.. . . I -
: L CEITTER. OF ____, 
i ' !HSIDE AHD OUTSIDE LAHE I ~ 

"., B'D" "'·O'____j I i 1----~I -r @...__IUIIENCl/RVEISTOU-P-T I f-------,~lUNENCURVEI.STVRlt;NT 

1-----------------WHEN 6o'mrn1AH IS ADOPTED ----------------~--1 

r 

; 
............ --'"I_ ............ 

--11&-l----
,,; I 

CEHTER OF ---, 
INSIDE L.RHE" ' 

f ,,,u~u ,,..,,rmz, u,..,., ,:,=ur::..@ 

GRAD'E POlHT 

10" PAVED OR !O' __, 
2 

O 
Rl31l1ZED SHOULDERS f 

®,o•o" I ,_ , 

_.,... ..... ......... i &OPE¾ l>l!Rl"l 

--'<-~-----·----
©6J 

r, __ 
I 

1
~'7 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I ! 
I • 

1/3RIID£ POlHT I 

#I 4@ F ~;.,:.,;;i~--
______.-vajL rs~o·mnumum 1 ' ! 

WHERE ROADWAV hcEHTER.OF 
13 IM ,mORHKffiEHT i IHSIDHRHE L-, 

I : r~,,--..J 
I . I "'"'" '"""''"~'"":_;;@}------------! 

""''ALTERNATE BRIDGE PIER. IJESlGH WHERE WRRRRITTED 

ROADWAY SECTION AT STRUCTURE 

SINGLE LANE RAMP 

_L 
OIRECT!OH 

OF TRAFFIC 

-----i--

HOTE , PA~EffiEHT STRUCTURE SlffillAR. TO ffiRIH LIME 

FOR SHOULDER TREATm£NT ON HIGH SJDE OF 
5UPERELEVATION REFER TO SHEET 20F5. 

(D -~ ... 

@ SEE MOTES OH SHEET H• 1 

"" 
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-··"" llfV3~1 

J,H.wmco,.,,.,"··'A 

O,p>® 
,.,..'-'9~ 

® ® 0 
® © 

,R.c.c. PAVEmErtT® \ Gf?RDE POINT 

STRAIGHT SLOPE78 PEl2FT. (sTRAIGHT SLOPE:~PEQFT I .5LOPE~
4

"p[f? FT. 

""' R 
~,:;;c:~~T _'.L' - ___ ..... ;:;c:; I , 61-vPE Jl'zl-'t:-IG' •· TT TT ........- ..... .--.- • _. __ • 

bJ~
:PE ;:RS RE!NFORCEmENT ~~OWEL:E·O. L~N:l~~D;N·A;:- ~TABILIZEO = _ o-,, ,o-, Qi) 

O OIIVT. SHOLJLDEf2 '9-,.. 

STABILIZED SHOUL0Ef2 SUB BASE (S J-e-,_, • EE 1'/0TE) 

6"PIPE FOi'/. U'Dl2AlN, T'r'PE A 012 B 

NORMAL ROADWAY SECTION (RIGID PAVEMENT) 

® ® 0 
© © 

o_,, ~ SASE COURSE0 B1TUm1NO~ SURFACE 
~-9 @ SAmE lUIOTH A5 DE"PTH \!::) COURSE !__D ~ ,,.,..sAmE WIDTH AS DEPTH 

;,-..J-. OF BASE COURSE ~ GRAQE POINT fr- OF BASE COUf25E 

,(',fl " 7 STRAIGHT SLOPE)l PER FT. STRAIGHT SLOPE /4.' Pl:R FT r 
51-oPE: l~z PER: f1. s; ~ ... SI..OPe ~,, PE!< FT. 

.\.-=_ --=-- - ------ --"c------ -- - -\-- -
,~,_...,..,.,,--,,,. ,..,..,.,.., ,c,11,-"" nt:"n ..._ \ ~ ~'"'°'L,ac,, ~nuvcooL< -SUB·/ilA5E(.5EE C'IOTEJ-'(----.:.._-:._-:_--=-

~ 6"PIPE FON. U'DRAIN,HPE AOR/3 _;,nQoc«cfJ SHOUL;;,R 

NORMAL ROADWAY SECTION (FLEXIBLE PAVEMENT) 

® ® 0 

© ® 
R.C.C. PAVEITTENT P,p @ 

·",: 
~Br?". 

§'___,Q I *' PE !i'/PER fT. 1 .SLOPE RATE:- loF SUPERELEVATtON I SLOPE-%. "Pn!. FT. \ 

o-,, fi;:: 
. ,.c-.<\::!::) 

. _,,,.,..,.e-., 

SLO ,....,,. .......... --- ......... r-r TT ......... ----- .......... ......... ----

' T'r'PE FORG REINFORCEmENT ~UB BASE(SE:E NOTE)-=--\:..__ - - _!:,fl /::',('9<!/P 
"'-sTABILIZEP SHOULPER,9" OOWELLEP LONGITUDINAL JO/NT STABILIZED SHOULDER re-,<? 

?f SHOULDER TREATmENT AS INDICATED 
WHEI'/ SUPERELEVATION 15 GREATER. 
THAN';/ PER f"T. 

DEPTH. 

TYPICAL SECTION ON SUPERELEVATED CURVES 

DETAILS TO BE ALTERED AS REQUIRED FOR FLEXIBLE TYPE PAVEMENT 

GENERAL NOTES (CONTINUED) 

SUB-BASE: DEPTH OF SUB-BASE IS DEPENDENT UPON 
RESULTS OF SOIL INVESTIGATION AND SHALL BE DETERMINED 
BY THE GREATEST OF THE FOLLOWING DEPTHS. 

@ MINIMUM DEPTH OF SUB-BASE TO BE 6 INCHES. 

® STRUCTURAL DEPTHS SHALL BE AS DETERMINED BY PAVE .. 
MENT DESIGN CALCULATIONS SHOWN ON FORM 4225 AND 

IN THE SOIL REPORT. 

@ FROST PROTECTION SHALL BE FURNISHED BY PROVIDING 
THE FOLLOWING DEPTHS OF FROST RESISTANT MATERIAL 

( PAVEMENT, BASE AND SUB-BASE) IN THE PAVEMENT STRUCTURE: 
{a) RIGID PAVEMENT: ONE- HALF THE FROST PENETRATION 
DEPTH AS CALCULATED IN THE PAVEMENT DESIGN 

COMPUTATIONS. 

NO 

s 
(r 

lu 
G) 
<wl 

(b) FLEXIBLE PAVEMENT: TOTAL FROST PENETRATION 
DEPTH AS CALCULATED IN THE PAVEMENT DESIGN 
COMPUTATIONS. 

HIGHWAYS 
CLASS 2 CLASS 3 CLASS 4 CLASS 5 

24'-o" 22!...o" 20Lo" 1eLo" 

12'-o" 11°-0'' 10'-o" 9!..o" 

10'-o" s!..o" sLo" s'-o" 

12'-o" e'-o" s'-o" sLo" 

2: I 2: I 1~2: I 112: I 

©0© TO BE DETERMINED ON FORM 4225 SUBMISSION, 
BASED ON SOILS REPORT. 

STABILIZED SHOULDERS TO BE FULL DEPTH OF SURFACE 
COURSE AND BASE COURSE OVER SUB-BASE.MAXIMUN9"DEPTH 
WHEN NO SUB-BASE IS PROVIDED. 

INSIDE OF SUPERELEVATED CURVES TO BE DAY LIGHTED 
AS REQUIRED FOR NECESSARY SIGHT DISTANCE. 

REFER TO STANDARD C-97 FOR SUPERELEVATION 
CONTROLS MINIMUM SPIRAL LENGTH AND WIDENING. 

ROUNDING ON CUT SLOPES AS PER STANDARD DRAWING 
E-5. 

COMMONWEALTH 
DEPARTMENT 

OF PENNSYLVANIA 
OF HIGHWAYS 

ROADWAY SECTIONS 
CLASS 2,3,4 8i5 

SHEET 5 F 

DM-17 



METHODS 
FOR 

REDUCING OR ELIMINATING BORROW 
EXCAVATION 

(Provided cost of additional Right of Way _is nominal) 

r CD -----2':!t""l{'""".'.':z~ 
-- / 5lo_D!t 

t .5/ope "- ,,/ b/e c_i -I Ny~/ Cl../ /~~ 

Rij/21-o/-fVtJy Line 

ReY,rdless of depf/2 o/ e.x.cavefion 
consfrud slope_ 3:1, J;/ Ol'{ll1ffer
yy;//Jouf roundinf ,vilh,n J;>i'fhl-of
rYay as inc/;ct,/e"d 

f-1d---j 

{ @ Orifti°:1.'7!2_ 

I --~uf slope Y 

~R1jhf-0J- l'Ycly Line 

' Olnif rouno'tflj-

Mor1T1tJ! 
5hor.Jider 

Where deplh of excovaNon is [ire(5)feef or less 
con,frud slope Z: I mlhout rovndinj. 

I @ ~fr,:,! yound 

~r-qf-~y line 

,,,.,
/ 

I 
NOrfl}(J/ cul slope 

i 

I

R!fhl·of- l'Y~y 1;;,~ ~---- ' 

Normal lzfod' 
Jnoulder 

lrorma(_ 
'OIJ7der. 

/ fVllere maferit1! will .sl-t1nd 
economkc//y on normt:JI .,/o,oe 
widen .5hou,'der e,s lndice,fed 

r-.1?1f1f-oj-Way Line 

// m::Jferial has e, .s!tjN le~e.,-i~y fo 
: Jlouf11 tmd def!lh of excava/!on 1.s in l e.xceJ.s of {Ne (.S)/eef oblain tJddifiOll!JI 
makritJl 1n fhe /ollowinf order:-

@) Comfr1.Jd .5fape If:; ,vil/1 roundinf, us,nj 
normal shoulder widlh. 

@ Widen normal .Jhou/d~r lwo (2) feel or 
/"our{4) feet u.sing Ii; I .s/o,oe wilh rounding. 

© Con.sl'iud :,lope Z:J wifh roundlnj,u.sinef_ 
normal .shoulder p/u-, lwotc) or /ot/-{d)/ee/. 

5/ope reqpired by cltJ.5.5 i 
of m~leri~l encounfered ! 

!Yo/ fh(I~ 'I -------~ .~ += 
* #ol :;/ee;er /lk,n Ji: I - --

f~Z-1 ~ 1 i -, '-

Tne //ow /;ne o/ pardlel 7 rl~A'o;/Z' · 1 --T, 
~~~&- ~7 IL 
.,ubjr~de elevakOIJ. 1*r 

* !tr Minimum~ -'GQ Maximum T/2ree (.:J) lo f!ve(s) feel o'ependi?f 
dep~ndin1_ on e1mounl of on depfh off/I/, .,/ope o/ or/,/nlj/ 
m,fen~I re9t.1ired found ancl YtJlue of oc(;acehf properly 

METHODS 
FOR 

DISPOSAL OF EXCESS 
EXCAVATION 

{ Provided cost of addifionol Right of Woy is nominal} 

f CD 
r- Rifhl-of· n'~y Line 

I /Yh,m,/ .. )Lor3J : 

@ 

.5: uF!er : : !/Ji,,}G,~,cc.t~G.55 mJ,~_,-,.,, ,,, ;,,,./ . .v,_,,~,,,~ :Jrder 

i=====::i-------"<cc--ll, ® Widen s//wlder two(?) or lhree (.3) /'eel 
):: b @ Consfrucf f!II slope Z .1 wnere :-

' 

,t 

-- , rJr, 1A:1, [!II slope ~ Ortf~I jroul'!d sf¥!' - flei~hf cf j//1 
5: I ..... ..... 4 feel or less 

~ .5:Jf- ... 3 feel or /e.,, 
Orfn;,/ fround ---.:::::::,, .S ;z .. _,., ... ,-,--If. feel or /e~s 

@ ~""'r----i I '-'W.j/Je= I 
. ---

!21fhf-o[- Y'By Line 

lt>r. 
A ,-~6/o f2ett:Jrd/es:; of depfh o/ emtx,nt.ment 

h..Jrr,)d/ /ti/ .,!ope_/ '""- ~ ,,-4.Jk j 1z11 co/2drud .5/ope 3:1, 4:/ or fl~ffer ------- ~ . _ I mfhin l?if/21--offllay a:; ind/coled. 

Orifi?al yo(.l;:;;I --..;: ,,_.,, __ _ 

@ ~Rjhl·o{-!1foy ,,no 
I Normal 1.arL I Use/;11/I :;Jo~ 4:1 or /lafler pnd r 5ho(J/de; I . I om/ 11.1ard fence con5trudiop 

,.c:. 1 where co.sf of rljhl·o/-w,=151 ,s 
......._ ,..# ~..q.. ,~.5J lhan co.sf qt con.sfr_ucfinjtJnd 

"- if.· 
0

,... fntfJinlaininl. (uard /e-nc_e., 
-- /'ror,1,-c7, fill _,Jope.____/"--..._ /,{,_,.,A (,~or exci,J'lion.s fo omdhn'?, - - * e~ jptJrd ;~nee Jee CircultJf 

- --..;: Lefler c-zosa-1) 
OrifMI fround ---~:::-"'--.;,,...,, __ 

NOTE: Adjust Right-of-Way to conform with current practices. 

\-'tf 
I I 

METHODS 
FOR 

PROTECTING VALUABLE TREES 

'(t( 
rM,i?,inum i?d" 

(J-iefinal I 1--
.,. . I I 
m1n1mum.?4'' 

~

--jj~I Or;fnal // 
.J!!Md I I 

· ---=::-..__ @:Yol :;/-eeper fhtm 
-........._, 3/4: I 

fround' / I _,__~_:p---

f M~x,~u: I ~ "- ~ 
Norll"JlJI ' "--',,_.- f cuf.,Jo I _ i 

W~ ~ 7-3' 
m;,I l'{OrmtJI 

Jhouiier ulder-

. _/ I IYormtJI 

. . cu ~ope. 

@ !:?educe norll'fJI .Jlloulder by lwo(Z) fo @) la duce normal .5houlder _jy lwo(Z) 
, l/2ree(J)feef U:J1i?f norll)l}/ cul .,/ope. lo lhr_ee (J) /eef dependi/7( u11,on 

@5reepen normal cut ,5/ope u:;1n7 loc;,hon 01'd curvtJfure 6/ '/he 
norm!JI Mdfh of .5/Jou/der. roadw"y and vt1/ue of frees. 

©comhinohon o/_®,t@:narrowed 'lf-Cdher-Ty,ot: ;4• li"ee fib/I, TyP,e "!V Tree 
.Jhoulderotid sleepened cul slope. r\J:!J// (shown)o--Cemenf l?ubhle Mt,50nry. 

-Nofe-
5ee 5fd. 5D-lor.JD·Z for_rt,:,J/ckft)lh ond for 

lree Profeclion ,n emOOnkmenh. 

Revised to delete tlxed sk Id 'd cleoronce. Added 'NOTE''.'ou er wi th and slope easement wording, o to lncreose tree 

Approved.ffi.!".t'A?J;.t.:{,_ __ 1961 ~ CrHEF ENGINEER -

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

-DESIGN METHODS-
REDuc1NG OR ELIMINATING BORROW EXCAV., 
DISPOSAL OF EXCESS EXCAV.AND PROTECTING 
VALUABLE TREES:-CIRCULAR LETTER C-2058-1 
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Ground Lin& 

f.-w----1 
- INLET a OUTLET DITCHES-

Note control 
point 

L__~h:~er{Eorth__7 __ 

-Embankmen~ 

I Yz:\ 

c---m-__L_ShoulderlEorth) 
___ .!, ------, 

-Embankment- ',. 

f.-w---l 

11/2:1 

L_Shaulder(Earthl 
c==::::1-- --~ 

-Embankment-
1112: l 

f.-w---1 -- .,,,,,,.-
-Road /// way Excavation- /.,, 

Ground Line 

c=--~-_L_Shoulder(Eorthl / --~ ______ / Ground 
Line -Rdwy 

Excov.-

___ Sho~~e.0;~'~-
----~ 

- PARALLEL 
DITCHES -

lsee~Rock RemoJQ 
and ''Sub-base· 

Slope $-As in di coted on the construction cross-sections. 
Claasificotion is shown for ditch bottom widths (Wl of less than 8 feet. When 
W is 8 feet or more, all excavation is Class 1. 

INLET, OUTLET and PARALLEL DITCHES 

~ Shoulder\ g" Bose c_ ourae or povement1 [Sub-base ~ 
Cut~lope L--~_.1----..-;,-~------,-.,,,.- __ £.Shoulder -;~- ., -- -- ~ - - ---po 
Pipe Fo1.ind. F- L__!__ ~ 1 1.--Pipe Found. 

u-droln--C.QJ Slope of base or pavement LQJ u-droin 

S... Id• _ 9" _r- Bose Course or pavement/; Sub- base ,.$ 
~) /77?/ --·-i!.... - --:ZC. ..cShould~ ~,,ff s1:o" E ~- c"' s1,,, 

I RuAI /::Inn• nf hn•• nr nt1uAm11nt s 1-"1.._Pipe Found. 
LQJ U-drain 

Shoulder _ g" / Bose Course or pavement 

~~---JE'--~'JL~~~s~Lr;fr~s~ ~Shoulder 

J_ 1 )•"' . -
-+ Level Slope of base or povem't. Level ----Slope of base 

ROCK REMOVAL 

No new pipe or structure at same location. 

1EXISTING PIPE or STRUCTURE, 

r+--- /~" ------+i 
~See "Pipe Culverts, etc~------l 

I I/ \\ I 
L - .., ___ ..,,dC+.-- __J 

PIP~ CRADLE 

Normal Surface of 
Cut or Embankment Slope 

X:XXXXXVv'\/4 
s dir,-cted 

r<~42s22~:,1 
I -- I 
L_ ____ _J 

SLOPE WALL 
1FOR SPILLWAYS} 

IT --j 1-T ----j ·01c==-.,,_,, Lloo-,_,~*~ Ground Line ~ _ ---- -<,. ~ 

-""I /.,, 
Overburden 

I Slope " ____ ,._';.~ 
!""tF •, '""'/1:.·( I_""'.'

·Rock-

E --- / ?f <? 
Normal Slope 

Depth 
of Cut 

Rock Slope 

··-1 /)/ [~"'" _/_r 
T: 5 feet where the depth of cut is 

less than 15 feet, and above 
rock slopes where the depth of 
overburden is leH than 8 feet. 

T: 8 feet where the depth of cut is 
15 feet or more, and above 
rock slopes wherever possible. 

E distances ore indicated on the 
construction cross-sections. 

AH excavation involved is Closs 1, 
-ROCK CUTS- -NORMAL CUTS-

ROUNDING OF CUT SLOPES 

Right-of-Woy Line as lndicoted on 
the construction drawings. 

limit of Slope Line if 
indicated on the con
struction drawings. 

EXCAVATION ADJACENT TO ROADWAY 
1_11! LIEU OF BORROW EXCAVATION 

Ground Line 
-Roa~y EKcavotion-~ x • 12-inch maxim m oro,•d r-,;;;, - u ,, 
L~""' J.---, entire endwall footing. 

Shoulder See .A 
,.----rr,- Mlnlet,Outlet ~w· 

S~__!_e~~~s~c' ~~~ Ditches..:_ // 

.. ..Ix!- -..Ix ~- /j,CSee "Rounding,, 
/ of Cut Slopes 

Ground Lme /' // 
/ - Widened 

- Roadway Excavation - / Cut-/ 
CE--- - / / 

Sh°"ld"J ----7 
Se~~ ~~rt_~~c" ~_// , 

LSee "Inlet, Outlet] 
--Ix~- -~ ._ 1--a Parallel Ditches" ::..1---;-i: 

ENDWALLS 

//~oodway 
/ Embankment-

- 1r1"" See "PipQ 
-~ts,etcl' 

~.( 

, • _Le_,_ vement_ "- _ .f,'f'° I (Earth) J ~ c"'' 1--s"'"""i ? 
-Wld.,,d , -- -@ ~ - -- -,/ 1 . f 

Cut- ?,cu =J----~.J~-f' 
'~-~ova1"Tsub-ba;;- ~:_,t-Pipe Found. 1 ~ 
Lsee "Ditches" '-- U-drain--'"'L:.1.J 

'¾,. 3'-o"Min. unless oth&1 wise indicated on the drawings 

Cut Slope ...- ...- ,--.,,- - _ _ . _E:_ Pavement r 
~,;;:---- lY',u,,, 2,,,,,;~:,,,,,,;,, -~ £Gutt~.,,~ 

Z-see"RockRemoval" L.,,,.,,._,,.,. .. ., ;,/ ,,/,,,,; .<!;'::( 
Pipe Found. U-droin ----::_~J 

-Under Paved Divisor-

SUB-BASE 

/ 
ff 

01 

O.D.+ e• 

-CLASS A-

!• 
0 

'• Qa..,. 

Trench Thru Rock !: N 

or Hord Shale :;; c 
,o. j_ 

~~ 

-~ • 
" 

-CLASS 8-

PIPE BEDDING 

I o.o.,, I I 

~Il 
w 

19!·1 

Imperfect Trench 

I. D. - Nominal inside diameter of pipe. 
O.D. - Outside diameter of pipe barrel or shell. 

-CLASS C-

Emb. or Subgrode 
Elev. 

Pipe-Arch 

H.0. (Hub Diometer)-Outside diameter of pipe ot bell or bond. 

ci 
a 
X 
~ 

: 
" X 

"' a 
_L 

W _JI 2.0 ft. + H.D. for pipes or pipe-arches not eKceeding 48" I.D. or Spon, resp. 
7 2.5 ft.+ H.D. for pipes or pipe-arches ex.ceeding 48" 1.D. or Span, resp. 

a - 4 ft. minimum, where practicable. 
b - Varies in conformance with class of beddin~ applicable to pipe 

installation. 
c - When the material encountered is unstable, it shall be entirely 

removed under the pipe for the full width of the trench or os 
otherwise required for the particular condition, 

H - Height of fill over top of pipe. 

PIPE CULVERTS 8 CORR. METAL PIPE-ARCHE~ 

CLASS 1 EXCAV. ~ 
CLASS 2 EXCAV. ~ 
BORROW EXCAV. ~ 

EITHER .f..LASS 1] • t~t§:rn 
BORROW EXCAV. . ''"'· 

6" . T'1111Sitd. Pipe('"'" 
Variable Payable 

Extra Depth ilii]Addit10nal Depth 
i Pipe U-droin of 

As I EKcavotian 
Directed ___i_ 
11-~,s"~ I 
- 24" I _,_std. 
lLI l-,P1pe I Pipe LI-drain 

I ir-s-, I 
L ~~ _j ___ _J___ 

EXTRA DEPTH 
PIPE UNDERDRAIN 

COMMONWEALTH OF 
DEPARTMENT OF 

PENNSYLVANIA 
HIGHWAYS 
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EARTHWORK 
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~@Jfi;ff ~/~/'//)1,,, /,,:;;,,:, /,'//;, / -;/,/ // / / // / ;,,// 
JO: I Slope {Ma11imum)-,_ % / /1// 

;~11/2:l 
~;<.A_O.+/_Z '-><.. -

NOTES: 
Partial embankment at pipe - ------.:::_ v"' 

trenches and in the immediate vicinity ---.:...: v >w.J::<;l 
thereof may be constructed with a maximum Slope of lO:J. ----.:::.:::::..,. ~ v 

' Closs I or 2 E11 

a, b, and W- See Sheet l of 3. 
o + 12" - Molli mum height of partial embankment which 

will be payable excavation when removed 
for pipe trench. 

~1///4 7 Embankment....., 

O. D. - Outside diameter of pipe barrel, shell or plates, ~ 
'/ 
1/ J_ 

o(Min.) 
(l+l?"{~a_K. 

/ 

Excavation la Closs 2 for pipe culverts and for corrugated metal pipe-arches. L. ~ ~ 
Excavation Is Class 1 for metal plate pipe culverts and for metal plate pipe-arches. as llld1catect by rR~ ~ 

NCf-1 SEcr,oN 

·i-c:J 
-TRENCH 
SECTION-

MAXIMUM PAYABLE EXCAVATION 

""1,: 
~1-1...0.0. 

IN EMBANKMENT AREAS FOR TRENCHES OF PIPE CULVERTS, 
CORRUGATED METAL PIPE-ARCHES, METAL PLATE PIPE CULVERTS a METAL PLATE PIPE-ARCHES 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

CLASSIFICATION OF 
EARTHWORK 
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-------
/ -----

/ / ,,,,------ ', 
/ - // ........ , "-.. 

'\ '\ 
\ ' 

--1 1-f;!t' r-o· I ~ -I I ,·-o· 
Mox. 

-1 ~ ,·-o· I 1---
rvia1. Mox. Max. Mox. 

BRIDGES and ARCHES over S_TREAM__C_HANNELS 

/, //,' Proposed Railroad or Highway:::., Roadway 
L _____ ...1:.,?:1/.til!~~in9 

.-rop,;,1;eu m-.in•uy::::::,, Proposed Railroad or Highway::\ 

rTJ?T/7/,V/AT//h, j C I_ 

Ground Line 

No proposed grading on 
underpossing railroad, 
or lower roadway 

Finished elevation of 
proposed railroad roadbed 

------,-1 

Ground Una 

No proposed grading on 
underpossing railroad, 
or lower roadway 

Finished elevation of 
proposed railroad roadbed 

I 

-I I ,·-o· 
Mox. ~1---Mox. 

--1 ~ Mox. 
1'-n" I 
~ 1--- --1 I ,·-o" 

Mox. 
,·-o· I I---
Ma11.. --1 I _1'-0" 

!Mni. 

OVERPASS STRUCTURES 

Proposed Highway or Railroad __ _ 
---1,------ -

11 --- --17 
I --- I I -......_ &- - spec1frnd I I 

~
L___J___Bermwhen 

o : -, F'"""'d I I 
Channel Area or Roadway EKcovation 

-!. ~--..., Proposed I I 

'-' ·~··· G,oood I '-'-, I I 
L1007 I "~ I I 

~"- I I 
"-~ I I 

:N----, ..__, ~~ Mox. ~~ Ma, 

FILL SECTION 

l'·O"Mo,. 11.-
I 1'-0"Mo,. I I 11 •' -··· 

--1 I 1'-0" Mox. ~ -----1 ~ 
MULTI-SPAN BRl[)GES with STUB ABUTMENTS and 

CLASS 1 EXCAV. ~ 
CLASS 2 EXCAV. ~ 

CLASS 3 EXCAV. ~ 

Ground Line 

Uoderpassing Railroad 
or Rood 

p_ARALLEL WINGS 

~I 1'-o· 
MOK. 

CUT SECTION 

i''o" I 
MW I--

cc:= 
Existing or Proposed Roadway 

C 
_ or Railroad Roadbed--~ _, - [7;?,,._--7-1 ---=--=1-~--

/ JVCutSlope,Embonkment /',._ / 
I Slope and/or Ground Line~ 

Proposed finished elevation 
of Lower roadway and its 
oppurtenonces,roilrood road

bed or str[m channel~ 

----Seelxl 

-15_:-_:-__J 

(x}-Where no e1covotion is to be performed on the lower roadway, 
railroad roadbed, stream channel or adjacent area in front of 
the retaining wall or cribbing.~ excavation is Closs 2. 

RETAINING WA!-LS and CRIBBING 

NOTE: 
wane forming a port of bridc;1e structures will 

be considered WING WALLS unless designa1ed 
as RETAINING WALLS on the design drawings. 

l*)-When the theoretical bot1om width of the chonnel 
is less than 8ft.,2!!.BKCavotion it. Clo89 2. 

~----1 ___ _ 

\ 
\ 

{'{ 
Pipe and--\ 

11. Chaoool ', 

o< )('> \ 
\ ~\ "'.,~<C, \ \ ~w"'\ \ 

\ \ 

The bed ong trench shall be torrred 
os shown for Pipe Culverts, etc. , Sheet I. 

EXCAVATION WILL BE MEAS
URED AND PAID FOR AS CLASS 1, 
except as noted in Section B. 

Limit of Pipe 
Excavation ;6\ \ 

\ '\-.,----, \ --- ---r '\ -, -- - \ -.._ 

\ - - - \ \ '""' '\ '\ \ 

\ \ Eodwoll '\ 
\ - - -.._ \ \ -- --- \ ),, '\ 

\ r"-,- ' -------- '\ 
\ I- - ---,, '--.... ' \ I 

~-- -~........ ', .... ) 
I - '---..; \ I / Foooof .,_--.... / 

\ ] 
1

, , Footin~ . 

\ -,,, FoceofWmg 

I -r, \ f Channel 
\_ 

~ndLine 

,~~~;~ 0E~xcovation 

' ~ \ •' . . 
~~· .e.:: ~ 
.. s g 
: ~ ii -~ ti~.[ 
~~ 

~!s:®-w O 0 

r' 
I 
I 
I 
I f, 

/wa111 

,·-o· I 1-- -1 
Mox. 

I~ 
of Channel 
1'-0· 
Max. 

SECTION A-A 

c~\ 
METAL PLATE PIPES and METAL PLATE 
PIP~-ARCHES with ENDWALL 

Embankment placed to this elevation 
before excavating - ,,,.----1-== 

BETWEEN ANGLED WING WALLS OF BRIDGES, 
ARCHES BOX CULVERTS or SIMILAR STRUCTURES 

,r7/.,.-1h 7 / 

l1:-o."l1*)When les1 than 8 ft. 
fM"ai:1 all excavation is Cl. 2 

, BOX CULVERTS 

l~-0~I l*l When less than 8 ft. l.!.'.:Q'.'.l 
IM;,;J all excavation is Cl. 2 [Max7 

Tl ED ARCt!_~S_ 

~e not cut on sloe.!_ i-- ---- --

SECTION B 

(*)-Closs 2 Excavation when channel bottom is less than 8 ft. 
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DIRECTION OF POUEilNG OPERATIONS t 
I - °4 MAX. v - ----

TOP OF PAVEMENT 

f I ~j1f ~t~"· 'i LAP 

14 GA. CONSTRUCTION PLATE 
4·f FOR 9• SLAB CxE uc.1,ailLJ 

"' I" 
WELD 2, ROD TO EVERY of . 10· . 

COATED 11$ PER DEPT. STO. STAKE DOWEL AND YOKE ALTERNATE • 
( BY CONTRACTOR) POCKET 

--

DIRECTION OF POURING OPERATIONS 

•£ 
j_" 

PREMOULOED EXPANSION MATERIAL 
f OR I" AS SPECIFIED 

~ll--,/4U---J.__f 

I_L • COATED AS PER DEPT. STD. 

12_ GA. REMO~_BLE JOINT §_HIELD 
(SEE DETAIL) 

•• 
TIE BAR ii x I" FLAT BA 

WELD TO EVERY DOWEb_ 

12• c.c. 

g1~ 
,. 1, 

( I ]3 
\ ~ 

(ON FIXED SIJE-ONLY) 
(~y 

LOCATION 0, ½ 11:0D \ (BY CONTRACTOR) 

1
WELO f ROD TO EVERY 

DOWEL AND YOKE 

EXPANSION SUPPORT YOKE --- - - -
-

/ ------- -------
2{ I/ WELD ONE SIDE Qt.tLY / 

TO EVERY DOWEL 
/ t 1f; D0W£L I/ • ~ FRONT 

,af L8. SUBGRAOE 
t I--' •• 

~ ~-12• CTRI - ~ d ,. -• .., 
! SL,P-SIOE FIXED- SIDE 

\ l" t 9, 9, 

1.\ ~ •, STAKE SPIKE 12" MIN. LENGTH f,t STAKE PIN - 15" TO 181 LG. 

(HEADED a POINTED) Iv (POINTED) 

\\ SECTION THROUGH CONSTRUCTION JOINT 

\ STAKE POCICET 

-• LESS THAN SLAB WDTH 

l"x _!5_0 

EXPASKJN SUPPORT ,. •• YOKE (SEE DETAIU 

I 
" SUPPORT YOKE 

(SEE DETAIL) 

f ~ STAKE SPIKE- 121 MIN. LI 

(HEADED 8 POINTED) 

HOLES PROVIDED IN EACH 
YOKE FOR SPIKES 

--=1t·--
!' 

18 GA. U.S. STD 

--~---- (ON FIXED ~ ONLY) 

,f I DOWEL ,sf LG. 

12" CTRS. 
SUPPORT Y9~E 2f 

~ 

(SEE DETAIU 11 I I II -
REAR 

i°'STAKE PIN-15"TO 18" LG. V 
SECTION THROUGH EXPANSION JOINT 

.wn 
11 

SCALE 1:2 

~XPANSION SLEEVES 
{SEE DETAIL) 

FIXED- SIDE 

MAX. 

r 

l[ 
PROTECTION CAP 

(JI" HCMIIU) 

ALTl!ltNR°I! • 
LOC.Q"ION 0, ½ ROD 

12'._u_ 

-------

n + ,· 2j° MAX. 

_se1KE HOL~ 

SUPPORT YOKE 
18 GA. U. S. STD. 

1f CORK MECHANICALLY 
LOCKED IN PLACE 

f WILDl[D Al.Tl'RNAT•LY 
24" C.C. MAX, 

--·-·CMJPASl"P PIPT 
IID-IIY CONJIIACTOft) 

t 3~ MIN. 
r 

31 MAX. 
illmL 

METAL EXPANSION SLEEVE 
::!ti GA. O. S. Sib. 

1· 
4a 

3r FOR 9" SLAB 

4 f OR 10" SLAB 

' r1 -¼Ill / M ¼ M M * M M '--" 
NUM-R AND U:IHITH OIF SPHCH AND PINS 
IHALL IE INCIH!:AH:O F HQUIHO OUE" TO 
SUl911A01 CONOITtONI. 

, 

!11 

[i 
Y. 

M'F'D BY: 

\~ 

,. c.c. 

I 

p)) I l (@ i~ 
I .. I 

ODO F- T I P'"TH nf PLATE 

CONSTRUCTION PLATE 
(FOft E.l/£N ANO ODO l"OOT LE.N4THS) 

14 GA. U. S STD 

i1T 

~ 
MIN. :f 

~ 

' 
' 

~l r 7 

O" I 

MIN. 0 

' 

4!' • 
§" I 

•. 
~I UIMli 

R.A~RN~~·:c::-

= Qff.RQt! 

--------
APRDX. 24" C.C.(MAX. 

CONSTRUCTION JOINT 
EXPANSION JOINT 

flXEP- SB 

STAKE l"INf ANp ••CH ( 9U P'll,IITI 1C..:D1JLll 

FRONT 
4 FT 2 • • 0 2 

• 2 • • I 2 

• 2 • 4 2 2 
TYPICAL 12 FT. LOAD TRANSFER ASSEMBLIES STAKE PM l"OR COfllSTM.ICTION JOINTS IHM.L - l" ....... O 

ANO IOISTALLEO AS INIJtCAT[D 011 Al oota:CTl!O, 7 • 4 4 I • 

EXPANSION END GUIDE 
AS PER STD B-1 

AOOITIOfUi. STAl(I! ~ f'OR l!Xl'lliNIION JOI\IT IMM.L N ......... HEO MIO 
INSTALLl!O AS DIRECTH 

STAKE OIi: ..:AOC ""*H SMALL N F~O l'IOft Y'OKD - ...,.LLIO 
AS OIMCTEO. 

• EXP'ANIK* ANI) Sll"l"()ltT Y0Klf (ID Mln1 ICHEDULEI 
FOR¼ OR I" EXPANSION £XPII.NSION 9I.Pl"Ol!:T YOKES ARI! TOH MlM.LSO ON TM£ ""°*T(ml a.1P-S1>£SI 

nRIAL AS REQUIRED C6' EXPANSlON JOINTS ONLY. 

'~ ! 2{ LESS THAN SLAB WllTH 

8 • 9 • 
10 • II 4 
12 4 

" 4 
14 4 

" • 
~ IL_ 

4 • 2 • • • • • • • 4 • • • • 4 

• 7 4 4 
7 7 8 4 
7 8 6 4 
8 • D • • ~ f_ 8 

-----r- 2f r 
I 4 .-----tH-U---r 

JJ' 

* FLLER 
STRIP 

• 

4 

,. 

•• ;. 

12" c.c. 
,--;-- ,--,-- ,--;--

2f SLOTS 

1- L 

' - ' I I 
REMOVABLE EXPANSION JOINT SHIELD 

• * FILLER STRIP 12 GA. U. $. STD. 
.iJI..tCB.fcoNTINUOUS STRIP WELDED IN P'LACE 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

ASSEMBLY DETAILS 

LOAD TRANSFER UNITS 
IN ACCORDANCE WITH DEPARTMENT STANDARD 8-1 

APPROVEQ __ ~a;_,J.ev_/__o,1964 

REAR 
2 
2 
2 

• • • • 4 
4 
4 
4 

• D 

BEHRINGER METAL WORKS INC., NEWARK 5, N.J. 

BMW-5 

2BfX 2" LG. SPACER1 Wl!LDEO AT CE.NTEIII ANO 10TH ENOI 0, SlllLO. 

23, CONT .. UOUS CHANNEL W£LO£D IN PLACE 

~~~EER ITYPE -c 
,,v/!(t:J. ~ \ ... '-.. 



~ 12·· 1~·· 12 .. 12· ig_- 1_g_" 12· 1~- 1_g_- ,2 .. ~" 

Cl TOP TOP or _METAL PLA1E Pi-ti TOP OF PREMOULOED Jcf)INT MATERIAL B7 
:.f'I' 

4" MIN. "' ~·MJN. 

DOWELS WELDED tro PLATE & BAR-D 

STAKE POCKET .... 
" 

lililil .... 
" 

TO BAR-£ 

1:....2" 

2'-5"MAX_,_ 

I 

:: ~ BAR -E 

"I 1

1 I I' ~ lJ I I 
BAR-o=-Lt_JJ;oowEL ~ 
~ 

ST AKE p O CKE T ~] 

~)HOLE 

SURfACE Q_f___J)AVEMENT 

9" 

2"MIN. 

I 170111~---------

:·•--

' 
~

0

tX 15~ STAKE 

MANUFACTURED BY: 
ELECTRIC WELDING CO. 
PITTSBURGH 22, PA. 

c-.J BAR-E BAR-E· 

3·-0· 2'-8" 

TYPICAL FOR CONSTRUCTION JOINT 
c3·-a· FOR 12'-0" LANES) 

BAR-E 

3·-0·· 

TYPICAL FOR EXPANSION JOINT 

BAR-0 WELDED 
TO BAR-E 

f-2 .. 
A 

ELEVATION-I l~O" LA NE-9" PAVEMENT 
SCALE-..:,• 1-v 

WELDED 
2'-~"t,iAX. 

~ 

IF' REQUIRED BY ENGINEER 

BAR-E 

TABLE OF STAKE POCKETS 

WIDTH OF LANE NO. REQUIRED 

4' 

~> 
BAR-B 

. 
4 

IF REQUIRED BY 

BAR-E ~ 1: 
·1 I I I 
I I II 

':,; 
rr 

1e 
DOWEL~_Jj"2BARtD 

56'7' 
a·:9~10· 

11;12·,13:14',15;16' 

I 
2 
3 
4 

STAKE POCKET 

;r 4' HOLE 

STAKE POCKET::::Z::........i ~ r""''"·l 
l!..STAKE POCKET 

16 +HOLE 

DIRECTION or CONCRETING OPERATIONS 

Vi 

H------=-k0

METAL PLATE 

SECTION-CC 
t SIZE SCALE 

•l" 

~I 

J 
> I 

' .. 

I -

SECTION-AA 
SCALE - 3•,. r-O" 

SURFACE Of PAVEMENT-

MIN. 

\ DOWEL 

•• 

1111 
it'MIN. 

:ft XI~" STAKE 

' 

~"•HOLE CRIMPED I. LAPPED 

•• METAL TUBE 
NO SCALE -.-· NOTES-:-

THE LOAD TRANSFER UN IT SHOWN IS FOR A 11'-0"LANE OF 
9" UNIFORM DEPTH. FOR NARROWER OR WIDER LANES THE 

,, NUMBER OF DOWELS IS DECREASED OR INCREASED ACCORDINGLY. 

t
CONTINUOUS FILLER STRIP WELDED THE END DETAILS REMAIN AS SHOWN AND 12" SPACING Of DOWELS 
IN p~~CE MAINTA lNEO. FOR NUMBER OF STAKE POCKETS REQUIRED FOR 

",c. 2."LONG SPACERS WELDED TO CENTER VARIOUS PAV EM ENT W 1 DTHS - SEE TABLE. 
EITHER ANO BOTH ENDS OF SHIELD THE CENTER Of DOWE.LS SHALL BE LOCATED VERTICALLY 

OR 1/s"BELOW THE CENTER OF THE SLAB• FOR a•AND IO"DEPTHS 
ONTINUOUS INVERTED CHANNEL WELDED Of PAVING THE DISTANCE FROM SUBGRADE TO CENTER LINE Of 

IN PLACE DOWELS SHOWN AS 43ls" POR 9" AWING BECOMES 3 7ta"AND 47i'e" 
DIRECTION Of CONCRETING OPERATIONsRESPECTIVELY f'OR 8"& 10" PAVING 

STANDARD END GUIDES AS SHOWN ON STANDARD B-1 or 
GAGE REMOVABLE JOINT SHIELD/ DEPARTMENT Of' HIGHWAYS SHALL BE USED AT ALL TRANSVERSE 

EXPANSION JOINTS. 
UNDER NORMAL CONDITIONS PROVIDE I~" STAKES f'OR 

STAKE POCKETS SHOWN, ADDITIONAL STAKES TO BE f'UR
NISHED AND PLACED AS MAY BE DIRECTED BY THE ENGINEER 

PREMOULDED JOINT MATERIAL I WHERE POOR SUBSOIL CONDITIONS ARE ENCOUNTERED DURING 
CONSTRUCTION. THE LENGTH Of' STAKES MAY BE INCREASED 

SECTION-BB 
°2 SIZE SCALE 

gf 

OR DECREASED DEPENDING ON SUBGRADE CONDITIONS. 

::;:::~;;;~t~1~6: ~ •• -------
Rey;:.r-~d/.,c.::,17~a,/Th.Ji'd/3-I. "2: 
A',tl"r"Yed' ~ri/?2;/955. Jli,,\ .. ~------

1uJJ:cHnt,,,.e,vu.1. i'HE6'Et:FN,mtw 

COMMONWEALTH Of' PENNSYLVANIA 
DEPARTMENT Of' HIGHWAYS 

LOAD TRANSFER UNITS 
ASSEMBLY DETAILS 

IN ACCORDANCE WITH DEPARTMENT STANDARD B-1 

APPR0~~~/9.5'2 

CHIEF ENGINEER I r YPl:-E 



'"JI _," t IE 

'-i, .. 

, .. 
~ 

-r CONSTRUCTION JOINT PLATE 

11'..11i" 

Jj_ •Dia.Holes 

r EXPANSION JOINT FILLER 
1M THICK WITH SLAG AGGREGATE 

II Spa . .@. 12·,. 1/~Q" 

Arc 

DIAGRAM PLAN VIEW OF DOWEL UNIT 

-_., 

N 

DIAGRAM-ELEVATION OF DOWEL UNIT 

To,o of Pavement 

Min . .3/e' Dia. 

z." For !f Pavemenf 
3" For 1o·Pavemenf 

DETAIL OF CENTER WI RE 

of 10' slab 

. "l 
Jnsta!l1119 Cap ----+---N 

Center Wires 

() =t m=l~4>Dowels,l~flo_n9,12'cent<rs 
.!J Mm. 

'-1NI .. 
If§_" Construcfion~1rlf Plcite 

-·~ 
Free end of dowel fo be 
coafed in field in accordance 
wifh Deparfmenf Standard 

j__J_ __ r: Su bgro.de. 

SECTION AT CONSTRUCTION JOINT 

MADE BY BETHLEHEM STEEL CQ.,BETHLEHEM,PA. 
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with Deporhnenf Standard. 
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SECTION AT EXPANSION JOINT 
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GENERAL NOTES 
The Unit shown on fhis drawing is correct for a 12:0" lane 

width. For lanes wider or no rrower, dowels are added to or omitted 
from the unit as shoWt'l, always on the basis of 12 "center to center
spacinq. 

End Details on~ standard fora/I units reqardless of number 
of dowds. Usual lane widfhs are as follows : 

Lane Width Over-all lenqfJ, of Unit 

10'0" 3'3" 
J 1·· O" J0'9" 
12'-0" J J'-3" 
13·-o· 12'-3" 

No.of Dowds 

JO 
/ J 
J 2 
/3 

These load transfer units can be. usc.d a.s received for eifher 
expansion or construction joints . 

For" expansion joints, the expansion joint material of proper 
thickness (314" or 1 ·), the metal tubes for dowels with space for 
expansion, the coating for slip ends of dowels, and the insfallin9 
cap for joint are to be added io lhe assembly in ihe fi"eld. 

For c.onstrudion joints, the st-eel plate the installing cap and the 
coating for slip ends of dowels an: to be added fo lhe assembly 
in the field. The metal tubes are not required. 

Standard end guides fo,:- holding the expansion joint filler in place 
shall be provided as reqwred on Sfandard Drawing B-1. 
No end guides an~ required for construction joints. 

At least eight stakes shall be furnished for each assembly. They 
shoJ/ he placed as directed by the Engineer. Stakes shall be at least 
l/2." in diameter and 15· fo /8°in length. 

Additional stakes sho/1 be furnished and placed as directed by 
the Engineer where poor subsoil conditions are encountered 
during construction. 

The length of stakes moy be increased or decreased as di"recfed 
by the fn9ineer, depe.nd1"ng upon the subgrade conditions encounten:d. 

The installin9 cap shall be removed after the frrst,or after the 
second poss of the frnishing machine, al the d1Scrdion of ihe Engineer. 

Upon removal of the inslallin9 cap ihe resultant spau shall be 
filled promptly with fresh concrete carried back from ihe mixer. 

Revised to provide for I¼" t Dowels 

Approved:!;/4.-ld.._gJ;. ___ 1962 

Revised lo sfroiqhfen Supparfing Leg. 
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DOWEL BAR KEEPER 

REC/D-4 PER UNIT 

GENERAL NOTES 
The unit shown on this drowrig is correct for o 12l0" lone width. For 

tones wider or nor rower, dowels ore added to or omitted from t'1e unit as 
shown, afways an ~he ~asls of r2" center t6 center spacing. 

End details are stdndard for all ynits regardless of number Of dowels. 
Usuol Jane widths are as follows i 

LANE WIDTH OVER ALL LENGTH of LJNIT NO. of DOWELS 
10'.o" 9'-3" 10 11'-o• 10'-3" 11 /2'-0' I i'-3' 12 1,'-0· 12,3· 13 

For expansion joints, the exponsion Joint material of proper thickness 
C¾:"or !"), the metqJ -tubes for dowels wi1h space for expdn,sJon, the 
coating for slip ends of dowels, and the installing cap for joint ore 
to be added to the Qssembly in the field. 

For sowed construction Joints the coating for slip ends of doweJs 
~ to be added to the assembly in -me field. The metal tubes are 
not required. 

Standard end guides for holding tne expansion joint tiller in place 
shallbe provided as required on Standard Drawing B-1. 
No end guides ore required for sawed construction joints. 

At /east eight stokes shall be fL1rniShed for each assembly. They sndll be 
p!aced as directed by the Engineer. Stakes shall be at least 11z• in diameter 
a·nd J51'tol8"in length. 

Additional stakes shoU be furnished and placed as directed by fhe 
Engineer where poor subsoil condilions are encoL1ntered Wing construction. 

The length of stal(es may be increased or decreased as directed by the 
Engineer, depending r..pan 1he sYb9rade cooditions encolJ')tered. 

The installmg cap shall be removed after the first,orafter the second pass 
of 1he finishing machine at the .discretion of the Engi,ieer:. 

Upon removal of 1he installing cap, 111e resultant space shall be 1illed 
promptly with fresh concrete carried back from the mixer. 

' \~.:, or,-~··_1,,,. ;'). 
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FApproved Pin; _YvF':#~4'-6"DeformedBa~-
Subgrode--' -I t--3" Subgrode::J ~ t-

See" Joining of Povements" for construction required where dowel bars ore 
omitted or ore broken off. 

TYPES_ 

:~r:, 
i~.\) 

·~A:~:-
2%M For 8" Slab ~ 
3 .Ya" For 9" Slob e,,°tf .. 
35;9" For 10" Slob .~'!?1. 

. .a\€:~:, 
Anchor Pin ________J, i5 

NOTE:-
ln lieu of the indicated # 5 dowel 

bar, the Deportment will permit the use of 
::,

0
~08i~f~?lt dowel with the above type 

surface of Pavement 

Wit· 
·'.I:" 
'.11,j ~-;;, 
,t~t"" 

Anchor_ p[ls jhall be steel or iron:· either 1/.2. • inch ro~s or pr~ssed metal not less 
than 12 g;iuge1 U.S. S d., of oppraved design. Pins sholl be sahsfacforily pointed, end be 
not less than 10 inches nor more than 15 inches in length. Pins shell be spaced 2 l/2feet 
center to center, withe pin in each end of each metar plate. 

The metal plate shall be steel or iron not thinner thon 14 gouge U, S. Std and be 
furnished in sections (COfltinuous strips) without welds or laps. Each sdct10n sho!(P.l"ovide 
a layi('IQ te!'!9th of 15 feet and hove approved end connections, The width shall be 1.AHnch 
less than ttie depth of the pavement and shall be punched for dowel bors and anchor 
~~1:sintoo~a~tP~i~T~n~nner, five (5) dowel bar holes and seven (7) sets of anchor pin 

ALTERNATE METAL-PLATE TYPES 
- FOR CONSTRUCTION OF TWO LANES AT ONE TIME_ 

EITHER 9/16"4' bar with rolled threads OR 5/e"~ bar wrth cut threads 

1 Mox. Ve"f------l .---.. d Sleeve Nut ,=Mild Open-hearth Steel 

~ ~1111WI mz/111 ,.,11,,,11,,,@c_ ______ ~ 
Sleeve Nut: Steel Pike or Hexagonal Steel Bar I \116'x I ~e" long, 

1 1 

or High S,trength Steel Bar 2°V32." 41x 2" long, 

...+--6"---- B" 
5" _DETAIL OF HOOK•BOLT DOWEL-

1 ·."Q"l)<:-"•". "<:J•"q ·v. 
_'?"·· • Removable ·t,.,"j· Steel Rood ~~"Rodh 

.;:i Dowel Shie1dm: Form ·. B ~ 
?/";;,-·' Approved Wire (Hole P J-~~;~-- ls3/sH for 10~ Slob • ~---_-_-.::_-_-_-_~.::;r-:;; . .a . ;-,:r.lJQ t:,:-. 

',;· 11/i 2'12 111- . - -: ... t ±'' _L · ~·a P r. Hook-Bait Dowel I ··~: 'ii 
'.\!. . Tap Bolt· ¥-1 long Hole i)_ p.,: :q ·t.c:, .... ·.·-~-:,. :g .. , . Mox. I , Min.¾ · :<:i1.v.;o~~: ~-t?· .. 

' __ COMPLETE "~"°' ,,...._.._,.., ,v,. _ 

The assembled dowel shall withst~~d a minimum load of 15.,ooopounds. 
The 5" leg of the dowel will e~tend into the subgrade for oil pavement depths. 
The dowel shield shall stop 6' to 8"eoch side of all transverse joints. 
The removable dowel shield,either steel or iron not thinner than 16 gouge 

U.S. Std .• shall be securely wired to the steel forms. Holes in the shield shall be pune'h
ed so as to permit the placing of the hook bolt dowels in the shield at the required spacings. 

Two holes shall be provided in the roadway forms 21/z· apart vertically for wir
ing the dowel bor shield in the slab,wilh a maximum horizontal spacing of 3 feel between 
sets of holes. 

HOOK-BOLT DOWEL a REMOVABLE DOWEL SHIELD 
_ FOR CONSTRUCTION OF ONE LANE AT A TIME -

ONSTRUCTION JOINTS 

Expansion Joint Material 

•·i--* I n 
11/4" : Slip·Oowel Bors 12" c-z 46'.i 

iJ":n ~A ?11 
"' " 
~Ll~ 

i: r1 :: ~ ~ ~V,1~:\ 
I o1 11 II I ii ....I.I, 

II II ,, II 11 I "•I" ~J- ~ q1 ti ,L~ ~u~.L..i.~ rtJ\ 
C- C~ ,.._, a e;) CS l.:,

11
.,c, ~, 

Dowelled Lon9itudlnol Construc:tion Joint 

Edge of 
Pavement 

r~~ ( l ~ 

JI, 
Povement 

1) 
I J 

'U ::Tci.T ,I~ 11.t~ 
~J ~, I 

'3" I 2-

r· ± 
-l_ 

::1·10:: : 1· ,, n 
" ~ 

" :: ..., 

_ PLAN OF 8, 9, OR 10· INCH UNIFORM DEPTH PAVEMENT_ 

/ Pavement Reinforcement as indicated on the Construction Drawings 

1.-~ r'" ,~ 11•"• SUp- Dowel Boco __ __114" Radii __ ~ 

• I• -\ • • • • -~ • • • ~iJJ 
I Dowelled Longitudinal Construction Joint 7" 

6
.. .:!;I I 

-j6",-...----Bors spaced 12" c-c -----r"-r-i--Bars spaced 12" c-c~6"1-
- SECTION A-A -

I" Min. Clearance ~ .. 
Packet-:=;.. t-...Li"2 Mln., 2½. Max. 

''"'"""' 1 Metal Tube · 

One-half of bar rendered bondle,;s 
with graphite lubrir-""* 

C3,'4" or I~ depending on Coarse Agg~ate 

¼' Rodi i . "<S:~.r;/; 
Expansion Joint Moterkll ~-

Slip· Dowel Bar I l/4"41x 18" long ·&:1 

1/7d22Zt7M b 
One-half of bar rigidly encased in 4:p:1 

,;~ povt1ment ;"A.i:i-71":· 
~-."!'>.. ~' 

_ s:..c110N e-e_ 
Expansion joint moit:, ,u, sr,011 have o minimum thickness of I Inch if slag is used 

as a coarse aggregate ond 3/4 of on inch if stone or gravel is used. It shall be,cut to 
conform to the cross section of the pavement, except thot the width Shall be :14 of an 
inch less than the depth of the pavement, ond shall tie furnii;;hed In strips eQl}al to th~ 
width of the pavement slab. The top surface shall be smooth,ond hales punched for the 
slip-dowel bars (lood transfer units) shall provide a snug fit without loss in thickness of 
the material. 

A removable steel joint shleld conformina_ to the crown of the pgvement slob ~II 
be used over transverse expansion jqints, II shall bP :'Ol 1mnner than 12 gouge, U.S. td., 
and of sufficient stiffness to retain Its shape. It she.,: be formed lo PfOv1de o SfK.lg it 
over the joint material and shall extend downward ror o distance sufficient to prevent 
displacement or bending of the joint material from its ve•tica1 position. The ends of 
the joint shield shall be bevelled as may be necessary to cleor mechanical finishing 
equipment. 

An ol)'proved meta\ tube shall be ploc~d over the gropt ·ied end of all slip
dowel bars. This tube shall provide o snug tit faro distance ot 2 inches and shall PfO· 
vide o minimum I inch clearance pocket assured by means of a positive spacing device. 

Steel end guides shall be not thinner thon 16 gouge, U.S. Std., ond shall be used 
ot each end of the joint. 

In open counlrt, joints shall be p~ed at normal intervals of not over 615 feet 
when stone or gravel 1s used as a coarse aggregate and of not aver 492 feet ¥then.sl99 
is used, When fhe normal spacing does not proviiie a joint within 246 fr£1 of the P.C. 
and/or P. T. of a horizontal curve, o joint shall be plac~d at or withln St\/2 feet of said 
P.C. and/or P.T. When the normal spacing provides o Joint within 246 feet of the P.C. 
and/oir P. T. of a horizontal curve, no oddilionol joint will be required at sold P.C. ondlbr 
P. T. 

In built-up areas, joints shall be placed at normal intervals of not over 246 feet 
regardless of the type of coarse aagregat1;: used. They shQH be placed in the main road· 
way pavement opposite the P.C. ana-P. T. of return curves for side streets. They shall 
also be p!oced in the side street pavement opposite the P. C. and P. T. of said return curves. 

Joints without load transfer units shall be placed in the paving notches provided 
at ends of structures, adjacent to rigid paving Of railroad grade crossings and adjacent 
to existing rigi? pav~,ment or base ,rour54!,; D?th in open 9?U~try and l~ built-up areas. 

The limits of O_penCountry and Built-Up Areas wlll be des1gnated on the 
construction drawings for each project. 

TRANSVERSE EXPANSION JOINTS 

•i-* I ~ 

" " " 
" : " " "e 

(14 GoJge) 

~Def~c"J'td~::'.:,:~;Bors 12"c-i C /; lii¼n :• ~ 1Uf:' 

1 '\ \/48 '1 r,,;;-lr""T:9"11 11 I II ti Ii 1: , n ,, ,, .9 ,, I " " " ,, ,, 

0 

" n l i: ii =, I ''I" ::I i•1'·0"~ u u II ,1 ' I 11 " 9" II II Ll u T 
:: U ~ Lu u -~ 0 
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Dowelled Longitudinal Construction Joint 

Ed9e of 
Pavement 

-·+" _1_r· 
Ed<>e of 

Pavement 

1/ 

_ PLAN OF B, 9 1 OR 10· INCH UNIFORM DEPTH PAVEMENT_ 

f"Rod 2" , .,. ',,.p-uowe, oocs ,,. KOO" ,,. 

• • ;-- --.---.--.-r;-a • • • f 
j •I j , Dowelled Long1tudmol ~nstructlon Joint /e"l ft' 

6 Bars spaced 12 c·c I Bors spoced 12° c- c 
_ SECTION A-A_ 

~· [7' 1," o.~ .. _,.....~ '~i· 14 , ........ 11- r 1 

\•:Jt 1½" 

· ~Weformed Steel Plate (See uetail) 

- !.ECTION B· B -

The deformed steel plate shall be furnished and placed 
in each transverse constri.ictlon joint. It shall be not thinner than 
14 gouo;ie~~- S. Std., and free from kinks, warps, bends,etc. The 
ends of lne _plqte shall~ bevetled QS may: be necessary: to clear 
mechanical finishing equJ~nt and hales for slip-dowel bars {load 
transfer units) shall provide a reosonably soog fit. 

No joint shield will be required. 
Metal tubes will not be required on any slip-dowel bars. * The deformed steel plate shall be on11tted when sawed 

transverse contraction joints are used. 

7~.-Mo,. 
J"Min.lop 

14 Gauge 

* DETAIL 

Joints shall be Placed both in open country on~ in built-up areas a1 intervals of 
not over 61 Vz feet and a1 61 Vz feet from expansion Join1s. 

TRANSVERSE CONSTRUCTION JOINTS 

ti,,Jt'illlb!_--...._6" i"'.t ::-1 
~ 

"'"-6.,.. .... 
Y,,,-. ;;.>-

. ' --------.:< 
FOR _»; 

mr15-1Moter101 ~Steel 
End Gulde Form 

L---
1NsTALLAT10N 
Note: 

Use adjacent to 
forms only 

TRANSVERSE EXPANSION JOINT§ 

END GUIDES 

Expansion anchor bolts, !Va - inch in 
diameter and 11 inches 101)9 with 90° to 
180°bends1 shall be placed in lhe center 
of the pavement depth., and spaced on 

11·i~~eieitg~ :J~i ~u:jgit~~Ft~~~~~ 
verse joints. ~

istlng Edge... s._Expans. Anchor Bolt bExistlng Edge 

isling gi "'-~ p New 
I 

Existing 
vement avemen Pavement 

ncre'le Base or Concrete Bose 

r,"7= "~~vo;~b'.e ~-:--1 rJ7PV=,,,.,,.,.,j,6" t:@-~.~ 

- ' - ' I 
I ' I I New 
I I Pavement 

' I . 

Concrete for underpinning shalt be 
fhe same rolx as., and shall be placed 
integral with, th~ new pavemeh . 

Excavation mode to Qreater dimen· 
sions than those shown for underpin
ning shQ1l .b

1
e reploped with concrete, 

ancrbackf1Tl1ng witr, other material 
will not be permitted. The design and quollty of the bolts, 

and the number of leod slugs or swedg· 
lnQ U!lits usedhsholl be approved by 
th~ uepartme ,t.· i~~~~ .. ~ .:r.,No!,~!~},~~~-,C~i,.. ~~~ •... _,.3-/-Si .. ,,.~-.,-r·"·"!'>ii 

Corner breaks shall be repaired by 
the underpinning method. 
~ PoY!Jble widtti of pavement, sub

grade and excavation. 
(o)_ Lessthan6 feet 6" ~<1--'.!· i *·Sor 

_ EXPANSION ANCHOR BOLT METHOD - and not confined with curbs ...1._\--·~4
6

,.!.j _ UNDERPINNING METHOD-

Either method shoU be used lo joln new pavement which ls less than 6 feet in width and not confined with curbs, except that only the underpinning method shall be used where the 
depth of existing pavement or concrete base is less than 7Vz Inches. New pavement confined with curbs,or new pavement 6 feet or over In width, need not be joined, 

Where dowel bars are broken off Of' ore omitted from dowelled longitudinal construction joints, either on expansion anchor bolt or o 2- foot strip of underpinning shall be used. 
*- This bor (#4 x 1'·6" long) is required only ln underpinning where dowel bors ore broken off or omitted from longitudinal COflstructlon joints. 
Premoulded expansion joint material shall be cut to the cross section of the new pavement. Two sections of material, if satisfactorily lapped or clipped together, may be used w~ith fpV 

the underpinning method. 
No separate or additional payment will be allowed for ma1eriols or labor Involved in joining pavement by either method, 

I -· . . JOINING OF PAVEMENTS _ . ··-- I 

STEEL IN ONE APPROACH 
FOR: 0~ PA~M~NT LANE 

Width A Number Stock for Weight 
of Lone of Bars 90° Skew* Lbs. 

, II #4x9'·6" 
10 15 #4 )l 20'-ow 270 

II• 12" 

12' 14"· 

13' z· 

14' 4' 

II 

17 

II 

18 

II 

20 
II 

21 

#4 X 10'·10• 

#4 X 20'·0•1 307 

#4 X 11'·6" 

#4 x 20'-0"1 325 

#4 X 12'-10"! 
#4 x 20'·0·1 362 

#4 X 13';6:1 380 
#4 X 20·0 

.. 

=--,.-I:-r---_:r=1----::i.----l-....r, 
_-:=}_-=£..:t.=J-=iJ 

,_r~~i~llfi 
§2-~~::-~~~E~~ 
I- -1- ""1=.=t:-1--1-i 
--1- ~--1- -,-_,=i 

:llii~ifi 
-PLAN-

* For other Skews: Transverse Expansion Joint 
Use number cl borj and spacinQs shown. 
Use zoft. lel}gth o longitudinal bors. rPavement Reinforcement 
Adjust lengtll of transverse bars S2' 1tf Zf _a 
" necesmy. ·e- -::... -& ---1 

r2'' Approach SlobReinf. ,_ ____ 1 
- LONGITUDf.JAL SECTION - sfructure I 

REINFORCEMENT FOR L-+-J 
APPROACH SLABS TO STRUCTURES 

GENERAL NOTES 
LOAD TRANSFER UNITS FOR 

TRANSVERSE EXPANSION AND TRANSVERSE CONSTRUCTION JOINTS 
Slip·dowel bars of the size, SP.acing and position shown on this drawing shall 

be used as load transfer units in an transverse expi;inJ1ion and construction joints. 
The center of bors shall be located verticoll_y at least 3Y2 inches below the finished 
pavement surface or 31/2: Inches above the fheoretlcol subgrode or between these 
limits as desired. 

The perimeter of the free end of oll slip-dowel bors In expansion and construc
tion joints shall be o true circle and free from burrs. 

One·half lhe length of 1och bar shall be rendered bondless bra coating of 
graphite lubriconf t ~ th s half of the borr; in a transverse join assembly may 
be P.loced all on onll:! side of the joint or may be placed alternately on either side of 
soii:ljoint. The uncoated half of tl\e bor shall be rigidly encased in the pavement. 

This Standard does not indicate details for the method of supporting the slip-
dowel bors required os load transfer units ln all transverse expansion and trans
verse constructloJ' joints. A 9rawino (22 inches by 36 i,whes) showli,o necetsan 
assembly details or supportmQ the- bors in correcct v~t1col and horizontal poslflon 

/or expansion on for con!truclion iolnt Qssembli~s s II be prepared byr.1• mor<r 
octurer or his reP.f'esentot v~. and Ir shall be subm1tte to and be Qpprov bv the 
Chief Engineer prior to fum1shl} assemblies on any P11rchose order' or or UH on 
any contract. The drawing shall _e_ in ink on tro.1,_i[lg cloth. 

- CLE T TYPE JOINTS -
Cleft type dowelled longitudinal construction joints will not be permitted. 

- PAVEMENT WIDENING -
Pavement which is 4 feet or less in width shall be reinforced longitudinally 

with two{2)#5 ba~Aeoch placed and held securely by an ~_proved method 
4inches from 1he euges and 2inches below the surface of the pavement. 
The minimium \ap of bars shall be 12 inches. 

Pavement which is more than 4 feet in width shall be riinfo,ced with the 
approved type required on the construction drawings, or specified, for the project. 

Transverse exPQnslon joints shall be PIO(:~ apposite existing exP.Qnsion J9Jnts 
except that they slioll f!Qt !if? closer than "61Yt fEtet. Tron,verse ~nstructlon 1Qints 
sholf be placed" opposite existing construction Joints, cleft- type Joints or crocks 
except that they shall oot be closer than 31 feet to adjacent transverse expansion 

1 or construction joints. 
Revised for omisJ!ion of deformed steel plate at sowed joints. 
A.ee_roved 

:~~::1i1~ 0· 

Approved 

Revised for Grol)hlte Lubricontl Width of Expansion Joint Moterlol, Oelet 
for Transverse construction Jo nts,etc. /L ~ /_ . 
Approved ¢&?«1' tp.t"t:1/9$.: 

n of End Guides 

ENGINHif 

Revised for Single La·ne Construction 8 for Delet~of-Gle.f_t_ Type Longitudinal Joints. 

Approved:+44«r4, V11f" ~J 4-·- -~"~ 
C~IEF ENGINEER 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

REINFORCED CEMENT CONCRETE 
PAVEMENT 

APPROVED:,~:~-- 1947 
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"6 Gau~ Wire -

cf !he equivalent sire dnd 
\f11 d~ in !he center portion of _ 
the standard fabric. sheet or I '? 
fhe standard expande,:l meia ~ 
~ sheet. 

•o~Wire---

,·- ~ s 

1--·5·-o·t 
1> 

·'.-o·m1c·o~-9 

METHOD OF PLACING FA.8R1C OR EXPANDED META.L MESH WHERE 
THE WIDTH OF" SLA.8 IS MORE THA.N STANDARD WIDTH BY SPLITTING 
THE STANDARD SHEl:T ANO SPREADING THE EDGE SECTIONS 
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' J.'V, ' 
' . ' • 

;y ' ' ' ' ' ' X A~~ 

-~·x ty\ X 

l6"6~ I~~ 
I~ 

• ;\ 
.:;: 

'~ ,_ :if':' 

~ 
'<c:!~ 

Main Members 
• O 611u9:t Wire 

Secondary Mcmbet. 
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LAPPING REINfORCEMENT PARALLEL TO t or ROAD 
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METHOD OF PLACING FABRIC OR EXPANDED METAL MESH WHERE 
THE WIDTH OF SLAB IS MORE THAN TE:N FEET 

' " ·" ' 
:ffl) . 
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l 
METHOD OF PLACING FABRIC OR EXPANDED METAL MESH WHERE THE 
WDTH OF SLAB VARIES FROM THE STANDARD WDlH, BY ADDING ALONG 
ONE EDCE THE RE:QUIRED PORTION OF A FABRIC SHEET OR EXPAt,0!:0 
METAL MESH SHE:ET WITH THE: !-£A.VY EOCE ME:~RS ADJACENT TO 
TI-£ EDGE Of" Tl-£ SLAB. Tl-£ SAME METHOD OF" PLACNG FABRIC OR 
CXPAN:>ED METAL MESH WILL SE USED FOR SLABS LESS THA.N STANDARD 
\YDTH UNLE:SS SPECIAL.. SHE:ETS F"OR REQLIUD WIDTH ARE FURNISHED 

SeeShee18·\ 
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ME:THOO OF LAPPING FABRIC OR EXPANDED METAL ME:SH PERPEN
DICULAR TO 4_ or ROAD 

FABRIC REINFORCEMENT NOTES 

Fabric Reinforcement shall consist of member5 ri~id\y atfal'..hed at al I joints 
or points of int~dion. 

The sil.e and spac:ing ri main <!Ind s.econdary member-$ shall be as shown on this 
drawinq_. 

The minimum lap of fabr"ic shall be twclve(l2linthes from end to end of the 
wires measured alon~ lhe line of the lap of the wires. 

EXPANDED METAL ~ REINf"ORCE:MENT NOTES 

The diamonds in lhe mesh shall be twelve (l2)inthes loOQ. and not less than five 
{S}inches nor more th11n six and one half (e, 1/i)inc.hes in wiath. 

The wei'*'t and spaci~ of main and secondary members shall be as shown 
a, this dr<Minq. 

The minimun lap c:f Expanded Metal Mesh Reinforcement shall be twelve(l~inche5 or 
two(t)diarmnds tran~ly and twelve(lz}inche:; or one{!Jdiamond lo~itudinalty. 

TYPE A REINFORCEMENT- FABRIC OR EXPANDED METAL MESH 

.'I 
LAPPING REINFORCEMENT AT RIGHT-ANGLES TO t.. or ROAD 

seash~ets·1 ~I-
fer dt!al\~ <(-
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f ~More.than rz:-o· More than 11'-0"~ ! 

Fabric. or Mesh Reinf.-~ t,f 
cl T ), 

led Lo~itudinal Joint 

LAPPING RE:INFORCEMENT AT RIGHT-ANGLES TO l or ROAD 

FABRIC REINFORCE:MENT NOTE$ 
Fabric Reinforcement shall consist of members rigidly attached at d\l joi1;ts or 

points of lnfersedion and shall have an effective wel~ht of not le$$ than sixty· 
five(65)pounds per one-hundred{lOO) :;q.uare feet. 

The siz.e and :-,padng of main and seconclery members shat! be <!IS shown on 
this drawing. . . 

The Fabric. Reinforcement shall be placed in slabs twelve(12Jfeet or more m 
width,with the main members df ri9ht-anqles to !he center line of the roadway 
and the sec,orrdary members parallel to t_he center line of the roadway. In $labs 
less than twe!ve(lzjfeet in width, the matn members may be plac..e~ parallel to 
the center line of the roadway and the sec.ondary members at rio/lT·anq,les to 
the center tine of the roadway. 

The minimum lap of fabric. shall be twelve.(12.) inches from end to end of 
the wir"es measured a!on~ the line of the lap of the wires. 

EXPhNPEP ~ MtSI:::! BEINF'QRCEMENJ ~ 
The fapanded Metal Mesh Reinforcement shall have an effedive weiqht 

· of not less than $ixty-five(6'1)poond~ per one-hundred {100) 59-uare feel. 
The diamonds in the mesh shall be twe\ve(l2)inc.hes Ion~ ard not less than 

five{5Jinc.hes nor more than siJI.. and one·half (61/?.} inc.hes in width. 
The E.Y.panded Metal Mesh Reinforcement shall be placed ln slabs twelve 

(\2)feet or more in width with the twelve(12)inc.h !enQ¼\i of diamonds at 
ri9rit·an9les to the c..enler line of the roadw11y. ln .slabs less than twelvel\1) 
feet in width, the twe\ve(l2) inc.h len~th of the diamonds may be placed 
parallel to the c.enter line of the roadway. 

The minimum lap of the E.xpanded Metal Mesh Reinforcement s'nal I be 
two( 1} diamonds tran~versely or one (I) diamond ]~itudina!ly as shown, 

TYPI: C REINFORCEMENT- FABRIC OR EXPANDED METAL MESH 
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METHOD OF LAPPING FABRIC OR EXPANDED METAL MESH 
AT RIGHT-ANGLES TO ¢_ OF ROAD 

~ REINFQRCE:MENT liQitS 
Fabric Reinforcement shall consist of members ri~idly attached at all joints 

or r,oints of intersection and shall have an effedive weiqht of not less than forty
two(42) pounds per one-hundred ( 100) .square feet. 

Al! members of the Fabric .:,h_a\1 be number :;ix~6J9au9C wire spaced six 
{6) inches apad as shown on this drawin~. 

The minimum lap of fabric. shall be twelve (11)inches measured from end 
cross wires. 

EXPANDED METAL MESH REINFORCE:MENT NOTES 
The fapanded Metal Me$h Reinforc.eme.nt shall have <'ln effective weight of 

not Jess than forty-two( 42) pe>Und5 per one·hundred (JOO) sq.uare feet. 
The diarnon<:15 in the mesh shall be twelvel12) inches fon9 and not less than 

five {5)inc.hes nor more than six and one·h11lf (Mi) inches in width. 
The minimum lap of E.xpanded Meta! Mesh Reinforcement ~ha I I be 

twelve (12}inches. 

TYPE E REINFORW.4ENT-FABRIC OR EXPANDED METAL MESH 
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METHOD OF LAPPING BAR MAT 
PERPENDICULAR TO t_ OF ROAD 

TYPE D REINFORCEMENT-BAR MAT 
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METHOD OF PLACING BAR MAT WHERE Tl-IE 
WIOTH OF SLAB IS MORE THAN Tl-IE STANDARD 
WIDTH,BY SPLITTING THE STANDARD MAT ANO 
SPREADING TO EDGE SECTIONS 

r 1 :I__ !(Lap 
F I J_ 
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METHOD OF PLACING SAR MAT WHERE THE 
WIDTH OF SLAB IS MORE THAN THE STANDARD 
WIDTH,BY ADDING ALONG ONE EOCE: ntE ftE
QUIREO PORTION OF MAT WJTH THE THREE 

t 

SIX {6) INCH SPACED BARS AT THE OUTER EDGE 
OF TH~ PAVEMENT. THIS SAME ME:THOD Of" PLACING 
MATS Wlbt.:::BE USED FOR Sl.ABS LESS "THAN Tl-IE 
REQUIRED WIOTH,UNL£SS SPECIAL MATS FOR RE
QUIRED WIDTI-1 ARE FURNISHED. 

aAB MAT RE:INfOBC.P,AE:NT NQIE..S 
Bar Mat Reinforc.ement shall c.onsi.st of member:; ri~idly welded 

or dipped at all joints or paints of intersedion in ac.con:fanc.e with 
the Department!;. Spec!f1catlons1 Form 406. 

The size and spac:.in~ of main 4nd i.ec.ondary members ~hall 
be as shown ort thi~ drawinq. 

Alt mats shall be made with bar:& of an approved deformed sec.Hen 
or of plain rods. 

The minimum lap of the mats both lon9iNdinally andiralS~ 
shall be twelve (12) inches a.s shown. 

--GENERAL NOTES--

All lqpes oF reinforcement maq b, f'um~hed wilh an 
approveclt~pe or hinged .Joinl. The &pacinra oF longitudinal 
members aPPech?d bq the "hinS'3 shall not vani more than 
1 inch From the spacin~~ shown on these drawings. The 
hin~e shall be place<f parall,l lo lh, <I;. o~ \he p>ll1emen!. 

1111 \4pes o~reinforcemenl, Wnol asaemblocl on 
_the projecl, shall be delivered in l"la, shoeu, oF \he 
indica\ed dimensionsal the s",\e or \he work 

For variab\G wicUh pavemG11t and Par wid.lhr. not 
shown, -the ma\s, shoels or mesh shall becu\ as ~ui,.d 
and placed wi\h !he closelq spaced or heavq 111Embers 
ad jacenl lo \he pa,emonl odr_loS, 
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TYPE J REINFORCEMENT- FABRIC 

r;:i·-0'" Lane 

Reinforcemert::::) Dow.Lon& Joints 
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Re.inft:rcementJ Dow.Lon9.Joinf=;; 

13!.S"WIDTH BAR MAT lb 
14i..o•w1DTH PAVEMENT LANE :i! 

Bar Mal Reinforcement shall consist of members ri~idl~ welded or clipped at all joints or l 
points of intersection in accordance with the Department's Specification5, Form 40B. 

All mats shall be made with #3 bars of an approved deformed section or of plain rods. 
The spacing of bars shall be as shown on this drawing. ii 
The minimum \apof mah, both longitudina\lH and transverse!~ shall be twelve ll2) inches # 

as shown for T~pe D Reinforcement on Sheet l. ·..,'ro 
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ALTERNATE R~INF"ORCEMENT 

FOR 14-f"OOT WIDTH PAVEMENT LANE 

Fabric Reinforcement shall consist of members rigidlg attached at all joints 

:s ., 
i 
1 ., 

or points of intersection in accordance wilh tne Depart men l's Specifaations,form 40B. 

TYPE G REINFORCEMENT- BAR MAT 

The size and spacing of the wire members shall be as shown on this drawin~ . 
The minimum lap of reinforcement shall be twelve {12) inches from end to end 

of the wires measured along the line of the \ap of the wires as shown for Tgpe A 
fabric Reinforcement on Sheet 1. 

The methods of placing reinforcemernent shall be similar tolhose shown 
for Type A Reinforcement •fabric on Sheet 1. 

The # .3 bar along each pavement edge (all:ernate reinforcement for 
14- Poot widl:h pavement lane) shall be of approved sed:ion and ma4 be 
placed in the field. 

T~pe f ReinForcement - Expanded Metal Mesh is shown on Sheet 4. 

TYPE F REINFORCEMENT-FABRIC 

~ 

'~ 

1------10'-o~ 
.9~,-

1---- 8'-o" 

? 
1 ·------ - ---,,,x--~s 

REINFORCEMENT F"OR zo'-o'' WIDTH PAVEMENT 
( 5 J/r,vj1Y 6ars ,:7ml /9 benf fu1r.,) 

f,-------P~O~ 
e-------/()~(iH 

i .9~()~ 

1·-- - - ---
.. 
1 

-T- 13 
REINF"ORCEMENT F"OR 22'·0~ WIDTH PAVEMENT 

(s slral'S,llf barJ ond 21 benl hBrs) 

7 1.---- - - - - ---.-- --r=l 
REINFORCEMENT FOR 24'·0~ WIDTH PAVEMENT 

{5 sfroighf 6ers ,md Z.3 benf b11r.r) 

TYPE B REINFORCEMENT- DIAMOND BAR MAT 
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DIAMOND BAR MAT REINF"ORCEMENT NOTES 

fJiamond Ber Mal .Reln/orcemen/' shall c,NMtSI' ol' 
recJ:angv/,1r bars r,j>l'Ofy d~peal ~r B/l .10'iv.r or ;:ioinh 
o/ mlersecllon /i'J ac-cordBnce wilh fhe Oeparfmenf's 
Spe_cificafions, rorm 408. 

The siz~ ,md ¥Jecing or hors ..Jhol/ be as shown. 
The mlm'mvm la;:i ol' /'he mof.J .;hB// 0d 1'weive {/2) 

i1Jches as shown. 
.Far f?8Vemem's over lwemY,-fovr (l4) /"eel ,-i', 

widfh Two (2) 8c/dlftonal bt!nl 6m-s sh-611 M used 
for each 11o'di/-ional l'ool or' MIi' w1o'/h ,c,f' µvemen.l:. 

Type lJ ReinTorcemen/- II' nof BssemYed on /'he 
work shall iJe delivered ti, /'Id shuf.; ,1-/xken (16) 
feef In /engf/2. 

NOTES 

The melhods or placin~ Tqpes G and H relnf'orcement shall 
be similar to those shown -Vor 1qpe D on Sheet l. 

T9pe f reinrorcernent-expanded metal mesh is shoWl'1 on Sheet 4 • 

T~pes H and cl reinforcement shown on this sheet are for use with 
\6~Pnot width pavement lanes mithout longitudfnal,ioinL 

T~pes 1-1 and cl reinforcement fbr 14,. foot, 15·P"oot, 17·Poot and 
IB-Foot midth pavement lanes are shown on Sheet 3. 

T~pes F and cl reinrorcement with approved hin3es are shown 
on Sheet 5. 
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NOTES 

J?".Res It' t?/Jd J ~1nf&rcemen;l 17/'P?'br(,IS(!' 
a,i#, J/l·JWI, ff-rMr, li,•/iMt/7•/'/,,:,f'lll?q' /,1-,'b,,,' 
.vh'M ,1711v;,m,,n/ /<7/?t'J .vA',,aw• /m,it,,#fg,7/./111af. 

n;,,o,.,111111ct .I nil?tva-~/7/ ,fa-1$·/""'r 
,vit#IJ ,1711v,111,11l/<7n4'Q/d' .r,mz,n m .f4llt' 2. 

Je',11;!' )f .,ffg,,-,+f,,f' 
.$'7/IJ7iffJ J/,1?// =/2'vm 1/:, t?e,,oonm;,nr 

.i;,,.,,.;,;,c<1riM-' .rr,,,-m ¢8. 
;'f,7/J Jl;,7// C'1.i?J/.r/-,:,I' /r'1..JN/J'1T qP,,0/0YAf 

.recr1,v, J,M.ct!'d' gs .f/J""'n. . 
.Mt#J' .r/7(1// 1M plt?ceP a,,il/J 111/11/mvm h,os 

171'/2 ;,,,:n,._,. 

-'4-'A"..;.,,-,,,;,-Jc' 
..,-1-..,.; .v/,,-,. lf1-"ric J,1,7// a>l?JW/!7 n:, p,,,.,,,,,,,.,..,,,I 

,J,J,,citic11th.1?.;-,"11;m#o6. 
Al'kk J/k?//r,:;;,r/.rt,:;r'*,;.4 ""<?$ l'<?Pf?d' 

/.U1nJ J',PdCd'.i:i dJ J'/Jt14¥7 ~li'A "nd' ,,Y.:, . .!f Mr "r 
,?,t?,P/'t7Jted Jt!!C/'1(117 1/t?/19 li?C~,/Jt?J/1!1/l7t!!l7r N;t~
ff'11'f m,:,~p;, ,tlhC.'<?hl'M J'l4',b'. 

l'Z7.6rA::- .r}'JQ// A!' ,P/dcet? ~i#J mhil11Ql11 ld,1).1 
of' 12 i/)(;/J~J. . 

F1trk ~;r;, d,.t",,a,'CY~d h1)')pt".r /S s/2:?a,,n 
M ,f/;d'd't $. 
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NOTES 

TVPE F - EXPAHDED METAL MESH: 

UJhere T1jpe F reinfhrcement is indicated on lhe 
drawings or s~if?ied.eilher Tljpe F expanded metal 
mesh or Tqpe F rabric (wire-as shown on Sheet 2) 
ma4 be used. 

The diamonds or the mesh shalt be 12 inch .. long 
and no\:- leas Htan 5 nor more Hum 6Yz incites in 
width. The weights shall be no! leso lhan !hose shOU>n. 
Tue minimum lap shall be 12 inches or I diamond 
lon_giludinall~ as shown. 

mesh shall l:,e placed w·1\h minimum laps rl l2 incites. 
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0 R CONSTRUCTION JOlNTRi 

I 11111 _1 I Ii I I I 1111111111 
~ I I I I I I I I I I I I I I I 

I I I I I I 
' ' ' 6 #QQO GAUGE LONGITUD\NAL WIRES 

' -
~ 

" 2 
e w 

' " 
, 

'll'Q GAUGE LONGITUDINAL WIRES • w 
~ ~ 22 REQUIRED FOR \4'-0" LANE 

• 24 " " 15'-o" " • " 26 " " 16'-o" " 0 0 
r 28 " " 11'-o" " w 30 " " 1e'-o" " " ~ 
0 0 z w 
w 
J 

I I 

J • SEE DETAILS 
J -< r 
w 
> 
0 

0 

·' ~ 

• < . 

' -', 
L I 

4 - WIDTH "A" 3 WIDTH '"s" L C"" ~ 
~ 1 .. - 6 .. 11 SPACES *@6-= 5'- 6" 12" 10 SPACES *@A"- s·- d" 

13°-6° OVERALL WlDTH OF' FABR1Cli'<' 

14'-o:· 1s·-d: 16'-d; 11·-o:· OR 18'-6" LANE 

I * HINGE i 

' I T1 

-

,- r 
-,,. ,:." 

(' I 

*FOR 14'·0" WIDTH LANE: FOR OTHER WIDTHS- SEE TABULATION 

TYPE J REINFORCEMENT- FABRIC HINGED 

WHERE LANES WIDER THAN 14·-o·· ARE USED, THE FOLLOWING DIMENS\ONS APPLY 

" z 
w , 
w 
~ • 
• 0 
w 
g 
w 

LANE WIDTH WIDTH A WIDTH B OVERALL WIDTH OF FABRIC 

1s'-O 12 SPACES (1 e"= e·-cr ll SPACES (z ti'= 5' -6" 14 - 6 
.. 

1e·-o 13 ~ e."= 6-6" 12 ~ 6··= e·-o Is· - 6 .. 

11·- o· '4 @ e· = 1·-<s 13 Iii ei'= e· t{ 16- 6" 

16'-o'" 15 (j} 6"= i 0 14 @ e"= 1·- ci' 11·- 6 .. 

HINGED TYPE J REINFORCEMENT \S TO BE USED FOR 14-{,:' 1s'-0;'16-0,' li-0:' ANO 18-ci'WlOTH PAVEMENT LANES 

WHERE LONGITUDINAL JOINTS ARE NOT PERMITTED. 

STEEL WIRE FABRIC SHALL CONFORM TO THE DEPARTMENTS SPECIFICATIONS. FORM 408, AND SHALL CONSIST OF 

HINC.ED SHEETS OF MEMBERS RIGIDLY ATTACHED AT POINTS OF lNTERSECT!ON. 

THE GAUGE, NUMBER, AND SPACING OF THE LONGITUDINAL AND TRANSVERSE WIRES FOR VARIOUS 

WIDTHS OF PAVlNG LANES SHALL 8E AS SHOWN ABOVE. 

THE MINIMUM LAP OF REINFORCEMENT SHALL BE 1·- o' FROM END TO END OF WIRES MEASURED ALONG THE LINE 
OF LAP OF THE WIRES AS SHOWN. 

THE LOCATION OF THE HINGE WITH RESPECT TO THE WIDTH OF THE LANE MAY BE VARIED FROM 
THE LOCATION SHOWN, WITH ACCOMPANYING CHANGES 1N DIMENSIONS 'A" AND"B:· 

5.l." • 

~ dfY,. 
WIRES{\2" FOR TYPE F RElNF. 

6" FOR TYPE J RElNF. 

DETAIL OF H\NGE MANUFACTURED BY 
AMERICAN STEEL 8 WIRE DIVISION, 
UNITED STATES STEEL CORPORATION 

WIRES lt2"FOR TYPE F REINF. 
l_6"FOR TYPE J REINF. 

~ ~ CRIMP TO LIMIT MOVEMENT 
OF HINGE 

DETAIL OF HINGE MANUFACTURED BY 
PITTSBURGH STEEL PRODUCTS, A 
DIVISION OF PlTTSBURGH STEEL GO. 

·"· ,-,v -. ..,,......,..,._ , .,.,..,,~..,u.nvc. ... ,,.,c.v"' ,.c. '-'•"'· 

• +-+++++ 11 ffi I TI'l1 111rn ffl I m 
·- '• 

! 

, ~ 

' I, 

1'SEE DETAILS 

1- ,_J.- #o GAUGE LONGITUDINAL WlRES 
~ 16 REQUIRED FOR I l'-0" LANE 
::!: 18 " " 12'-o" " 
• l-+-+-+-+-+1+-+-+-+-+-,i....i....+-,+-,+-,+-,+-,i-1---i---l-l l---l---i-+ 20 " " 13'-o" " 

u i 22 " " 14'-o" " 

~ LL L,J 

tt. o 1z 
• W I 
0 0 

:c 8\ ._.,__ It 
t, 
z ----:j ;--._--:-- -

J ...... 
~ ....... T-....._ 
~ 

~ T-~~ ..... 
0 a. i-- ..... 
' < 
? ~ ,- -
<I) ~ 

.~~I ., 

_ci ~ WIDTH "A" '* WIDTH ··5''...._____. 1--.. l_g" 
,·I s· 5·8 SPACEs*@e';,4-0" ~ • 1sPAcEs*@6;3'-e. e- e·· I 1·· -'*FOR 11'-o"wtoTH LANE: 

FOR OTHER WIDTHS- SEE TABULATION 
10·-e··ovERALL WIDTH OF FABRIC* 

11°-o;· 12-0; 13-o:· OR 14-0' LANE ;---DOWELLED LONGITUDINAL JOINT 

I J ,r 
I ~~~ ~-~~ ~-~ ~~......,-

TYPE F REINFORCEMENT- FABRIC 1 HINGED 

WHERE LANES WIDER THAN 1(- o" ARE USED, THE FOLLOWING DIMENSIONS APPL'{ 

LANE WIDTH WIDTH A 
12·- o" 9 SPACES (gi 5"= 4' - 6" 

,a- o" 10 ~ 6"= 5-o" 

14·-o· II <JI s"= s·- e;· 

WIDTH B 

8 SPACES@ 6",, 4'- O" 

• (J 6"= 4- 6" 

10 @ e"= s'- o" 

OVERALL WIDTH OF FABRIC 

11'- 6" 

12·- 6" 

13°- 5" 

HINGED TYPE F REINFORCEMENT IS TO BE USED FOR ll'-o;- 12·- o.; 13·-o:- AND 14'-o' WIDTH PAVEMENT 
LANES WHERE DOWELLED LONGITUDINAL JOINTS ARE NOT PERMITTED 

STEEL WIRE FABRIC SHALL CONFORM TO THE DEPARTMENT:.S SPECIFICATIONS, FORM 408, AND SHALL 

CONSIST OF HINGED SHEETS OF MEMBERS RIGIDLY ATTACHED AT PO\NTS OF INTERSECTION. 

THE GAUGE, NUMBER, AND SPACING OF THE LONC.ITUDlNAL ANO TRANSVERSE WIRES FOR THE 
VARIOUS WIDTHS OF PAVING LANES SHALL BE AS SHOWN ABOVE. 

THE MINIMUM LAP OF REINFORCEMENT SHALL BE r-o" FROM END TO END OF WtRES MEASURED ALONG 
THE LINE OF LAP OF THE WIRES AS SHOWN. 

THE LOCATION OF THE HINGE W\TH RESPECT TO THE WIDTH OF THE LANE MAY BE 

1 
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~ 
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z " Qz 
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VARIED FROM THE LOCATION SHOWN, WlTH ACCOMPANYING CHANGES IN DIMENSIONS "1i.' ANO .. B:· 
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I 
RECOMMENDED METHOD OF CUTTING AND PLACING REINFORCEMENT FOR ONE PAVEMENT SLAB I 

In addition, Place 41'3 Bor Longitudlnolly (Not Shown}~ Edge of Pavement Slob7 ___i>" Reinforcement shall be 10'-o" wide, outside to outside of longitudinal wires, 
plus 1" overhang on each side. 

T T ' ,---

=0 
' Reinforcement shall be 6"x12·; •o ond*4 Gouge wires in sheets lO'wide by 

Q) @= - 16' long. 
3'-6" -

r - A ,..3 reinforcement bar shall be placed along each longitudinal edge. ·--
~- - ___l__ The minimum lops of reinforcement shall be twelve (12) inches from end to 
_g - = - = 

12" end of the wires measured along the line of the lop, both longitudinolly ond trons-

~ - = 
Min.Lap versely. 

1 -I- ----r----~-'- -
14'-o" 

o . '- -
.§ -- All Longitudinal Wires - #o Gauge, 6" c - c 
~.L- - All Transverse Wires - '*4Gouge,12"c- c 

10'-o" 
&..L- -~-- I I 
:-~ I I I 
i·-- ' ~ - -C - MIXCR TRAVCL ____,. ____,. 0 -f- - --

~~@ ® @-f-~ ,--- ,· This method of cutting and placing reinforcement may also be used for slobs 

-~ _l_"'. more than fourteen (14) feet in width where no longitudinal joint is specified. 

~- Bar Langitud!nally {Nat Shown)_J ~ I~" 

-,- NOT TO BE USED ON ANY PROJECT WITHOUT SPECIFIC APPROVAL ,·· In addition, Place '*' 3 _ L Edge of Pavement Slab _., 
Min. Revised for ear Designation. 7 ~ / q Lop APPROVEC>ffi'l"<"m'i4'Llt961 ;--

t6'-o" 
rr-· _____ ,:,,--e> ----------

CHIEF ENGINEER 
' 

COMMONWEALTH OF PENNSYLVANIA 

I DETAILS OF REINFORCEMENT AND METHOD OF LAPPING I 
DEPARTMENT OF HIGHWAYS 

EMERGENCY REINFORCEMENT 
FOR 14-FOOT WIDTH PAVEMENT SLAB 
APPROVED .. ___ f/!Jl.(_ : . ./~. _____ 1951 B-2 

~ 
""£-_,-,.:-.,~ 

CHIEF ENGINEER ___ SPECIAL 
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IQP VIEW 
If pipe 1s on grade, place pipe in down IY . 

c;1rade end of box, up(lrade spacer wall 07 
Concave, downQrade ~~acer wall level ---t ~=',,/-----,----, 

If p1~ 15 at low point, place p1~e ,n W _ 
middre of shoulder wall and both spacer -+F~'"--..-~=d,,--1 
walls concave. 12 

Exposed edges of endwal\ shtil/ ~ +.1---'----tt-_!+ 
chamfered one'{I) inch. --4L-c, ------,,,.,.c,}-

()J) ~ _,,-.,___ '<e c lei L --i:it1 
ope ' :I±~ ~ ~~ 

II \ H~' 1( ~r-r-~ ~ -7 'NI -- ffi 

IL I JJ ·- ::;;;: 
~ --~~ ~ Ii --

~~----~ 
END VIEW SIDE VIEW 

Cut slope 9,overns dimen::,ion H 

TYPE A ENDWALL 

TOP VIEW 
L=?..htd -2.4" 
Minimum L.,s·-c" 
ExP,osed ed<1es 50011 be 

chc)mfered on~(I) inch. "$~ ~~:~ 

:11 w,,s 

--- - I -

1b" 6 ~ 
-----

;,:~1f -L -,(\!,-
~- ~,.','·li-----d ___ .:'::l"F" 

11(· ....__,....,. 

' -\.-1.4"-· SIDE VIEW 
END ~ 

When shoulder fill above lop of pipe exceeds two(1Jft.use T~pe D 
endwall and additional pipe. 

TYPE B 

• Height o_f Wall (H) 
9overns dimension W ··.(_ 

Exposed ed~es shall be 
challlfered oite (I) ·1nch. 

fA1 L 
Should~pr·--

0 
.. --'i:fnt;4~ I 

H 
I 

~ '' -J'-,_----
·-l. i... I 11½ -~f _ 

I[ 
L 

END VIEW SIDE VIEW 

TYPE B-W ENDWALL 

~::::b::L½' 
.,
± 

::rr:n;-: 

" ~!11 "7 ~-, I I, /\ 

l 

' ,-

.f0
6 

Exposed edQes shall be ',-(_ 

'

~I); chamferedone(l)1nch -.....'siJ._, D,J!' ~ \).,;{' 
C ~~ ,~ 

I A· . ' 61/ '--- L ---------< • V 

~ 
,•:---'-----'I ' 

..._ 

L.C.C J..,._""'' 

/ 

-' 
I 
I 
I 
I 
I 

'-· 

END VIEW 

/~\ (' . d · r) 
\ ( ,_-____ 

SIDE VIEW 

TYPE D~W ENDWALL 

(0, 

L - 3d-2.4. , 
il.1nrmum L= 4 

txpo~ed edqes .shall be 
chamfered one (\)inch. 

/;-
~ 

-t:: clb 
:i,,;_uq; TOP VIEW 

~1:0 l!.:..c',-,., • 
~-11.s---,--; 

~

12 
~ 

i ~ 
:.,_'/._4''. ~ 

='.:NO VIEW SIDE VIEW 

TYPED ENDWALL 

A fMin.)= 3·-0·· for 12.·, 15'", &-.. 1i>.i pipe 
A Min.;=~·-o· for 2.4", 30; &:%"pipe 
AIMin.l=S"·o· for 4z:·, &45"pipe 

~2.4"--! 
-j6-~tf--16.' ~T 

Loca! condi~ions will r'iovern dimension A.;Max.1 
I .._ ,..! ~ \ I 

L 
L~ :,; - • " 
Minimum L • 5-o 
Exposed edQes shall be 
c.homfered ofle(!)inch. 

[~i]-r-t·· i==::::'J I l I 
10·) I ~ -i=l 

i--- L __:___Ii_· 
J' 6"' . -.-

TOP VIEW 

-~ -~t~'---~:~ __ ·"5'~ 
A ~· 1( c- , '.,nau\o~ 

l--'-:i~;i..-:in@&, 
'"""6" in. 

d)6"c..h 
'-':::. ,.I -+-

__ , __ 

SIDE VIEW 

TYPE_ 

" -- ' 

E 

END VIEW 

ENDWALL 
-6}1i-6"L 

1· 
Side road wall to be parallel to side 

road, both as to line and Qrade. 
Expos~d ed~es shall be cha'fnfrred 

one (l)mch. TOP VIEW 
L 

S--<-C--'4 
Minimum L-S·O i'r -~ ~-
L•h•d;11· +~ 

-f,_ .J ---1. 

r--·--L -- Tf----L---

. •I[• H,.J ·~ ----~ " ~r----~--' __ ',;,1.nr-----1~~:~pW ' \ ~ h ri-c:- -- b.t.in. 
d ,, 5:... 1l 

,, ~/ ~1__ 1 -

L.. .. '1...4- :__ t.4"--! 
SIDE VIEW END VIEW 

TYP_E: E:-S ENDWALL 

Local conditions wi!I govern dimension A 
Exposed ed~es stml) be chomfered one (l)inch. 

~6::.1r j6r-

! 
L 

L="l..d+lz." 
Minimum L~4-0 

6'.-1 i I I ·.T.OP VIEW I ~;,·-~ 
t: I -1-~1 

,;; 
" ;: 

~ 
~ 

• 
~ 

, I''' 
[;JJ 

~

' ·1c-c 

" ' 
--\!:-1 ··1-1:· 

~--t-==,-3 :lfl. 

TOP VIEW 

3Y~-40-ii-A.S.C.E.ra1ls spaced 6lf~ on centers. 
Len~th of rails variable. Slope wall end of 
rail rests in slot with Y seat. Near end of 
rai! extends into socke7 with 3··seat. 

. Exposed ed9es.sha!I be chamfered one(J) 
inch. 

/\\I corners on inside of endwall ~~cl! ~e 
rounded with concrete as shown. 

., J Hole for fie bar to be burned 

I '.o' • r- 11 or dn!led. . r 1·-1( .! . • ,,, -u i" - r"·, I e-,-11~ , ~7--,ar. ~,,__ 
1 

·~ 
1 

. , . 
. ----- -j:~,r-:- ' 6 -:, 

_ ~,iii:"' ,- - ....... '.l~~ r7 , :Min 
, ~Mrn. ........_ :,L 6 t-t'.in 

.. "'cth ,--=-·f' J ' e·· C: C::.:-,_ , 7 I ! . , r ½"- I.-· -,_:\ .,,cl,/ 
7'\. I Var. ::q.,'\. \ (' \ \ // A. 

~
''_-:ii': I /.-,,'-.>-,_/;;:......,_1 .. ,-d·-:;/ /,(_"c-

°"-~'-- I - - ' "'" AV- ,( R' '1: - _/ ~ ~' '\-,,~,f ,,c::p 
LTop :frail set to :..12."..!-·--r- 't--d+n-•f[ 

slope f shoulder produced ---dt2T+s·......, 

0 
a, 

• ;:: 

~ 
} 

"' ,, 

'" *· st 

* 

END VIEW 

TYPE 

TOP VIEW 

SIDE VIEW 

F-1 ENDWALL 

31lz.-40# P-.S.C.E.. rails spaced 5V2. on 
centers. Len~th of rails variable. 
Slope wall end of rai! rests in slot 
with 3" seat. _Near enq of rall extends 
into socket with Y~ec1. 

Al! corners on inside of endwal! shall 
be rounded with concrete as s!iown. 

Expo~ed edges shal I be chamfered 
one(\) inch. c;,, 

-'-:-'.'-¼ ...... %blZ ;· Ho'.e for tie bar to Lie 
•. 4:;,,.. burned or drilled . - .Sc: 

•. -~- ,' • 1·11-=- 5-~ 
,'b, 5Y-,-Var. ---.r - . i:::::::;:;:!:::====~ i---1t .. '"' ~~ 

ct:.· - -· ' --=t s,oulder -~-,-, "; :F~~-- -=s'¾~_ 1n.'' :l~F- -1"--r-1-
sf'/ 11· . 817-;;:-._ v:--/ . ' _,.<)'', I - . __ ,_., •• ,-•. ,.__, /-;;(' , 

45.r;,~ , .. I V.ar. /4tn. ..\~. / / 

L¼~~~ : - ~ \ L11t" / /. /. ,~ 
'<: . ;,.11; ~-..2.--# /Cyr::,1: 

L rap ofr-ail set to 
slope cf: ~h:::iu!der produced 

~

~,.L__ 

-d, T
.. ~; d tT+tlfi·"" 

END VIEW SIDE VIEW 

TYPE F-2 ENDWALL 

A ' C , D C 
Min.) 

3·-0· 10· ,· r-,· 1"-0~la" 
4-11" 1 · :o· ~·-2· ","-1 YA" 

?'·(]" ' 12" II" 2'·7 "·3¥8' 

I Minimum Slope ½"p~r.foot. 
3.,_ c4 '11 !ncrease"E:·if slope 1s increased. \.-~T--

,;.~ 
.,,&· 
"" 

:~:,; 10\'b~~cs I 
*4-a. Bars ~-ml·:', TI -- -Shoulde;-~· ~~#-Approx. t&"c·c--:. : .---- ',: ~ '"'~<J,ef:> 
--- · I~· : Exposcded~essha!lbe • ,4ti-J 

r~~ I chamfered one(l)inch. Max.5· /,.V"" ; 7·. G." I 

• 7"·0 
l e·-cr .J Class B concrete ~ 

,D---j .. t . 

'iz:6c8c'rl"~ 0~ L.j]4ti' - -,,•, ' ' 
-3~. 

WALL 

,,st()JJ' r,L/ ··.\ c::f' 
•' ~,ir.. '1 ! }.. ~ i1 3 ,' +,<l-& 

_,..;_ :J· . ---- -

- 0 c,\011'-·' 
"-,:<I' 

'<t--"" 
v- -Cut 
-'I( 5ection-
Lory wall 

o{ dpproved stone, 
brick, or other material 
if permitted. 

,e_ 

Sec!Jon-

2B Aqqreqafe 

l,4"or~"P;pe Vdratn outlet 
1 to discharqe,,----

TYPE A TREE WALLS 

Revised to require roils for f Type Endwalls,and for Bar ~~-slgno.tio_nsL 

APPROVEoh1em~/'__l,_19s1 ~-L.-c_- QB.iE-;-;;;;~i;_R -

Revisec! fo~ C.Q!Utrudi~I), De!ail1 C("T4peS· A and B iret.W<!H-S:. 
APPR.OVED __ /~_~ft;._ __ _!~47 __ ~t:f '2: ·~ ____________ _ 

CKIH ENGIN~E:R 

'5 

CI-Uff ,NGINEE:R -

-1·L~~-011tr T~f'e"R: - - - -

Re·,iced for construction d~fails oF Types B·w dnd D·w E:ndwalls 
APF'ROVE:D __ ___ __,.1_ _ _:· ____ \~3~- _____________________ _ 

CHIE-F f'NGINE-ER. 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

-L -a·~- " --

gJ. 
--

/ 1Z."-
' 

Exposed ed~es shall be chamfered one (i) inch 

12." · .. 

END VIEW -=-=~ _J_ ~ l SIDE VIE·V 

-STANDARD DETAILS-
CLASS B CONCRETE ENDWALLS 

AND TYPES A & B TREE WALLS ~ 
... ,tJ-~P' ca-·--i~ ~:-12"7_r 

6" 6" 
_j____ -'-- • j • ' ':2f 

,4· . 1-- 1( .. J f- 16--! APPROVED __ cJ,4',_,j_,,<_" __________ _1939 
~ 'LO"' 

SIDE v1 EW ENO 'i.J§$. The. des1Q;1 oF this endwall shall be varied to .;,ult location of outlet /lr7£J _7} __ _ 
TYPE D-E ENDWALL PIPE .JNDERDRAIN OUTLET END WALL J~,_;,, SD-1 CHIEF ENGINEER 

7~,r-
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Cut. slope governs dimension H 
If pipe is on grade, place pipe in down 

O.rade end of box, upQrade spacer Wall 
(oncave,downo:rade SP,acer wall level. 

If pipe is at row point, place pipe in 
middle of shoulder wall and both 
spacer wa! Is concave. 
... ,..,.,,,_. B•0.6H 

5-0.6H' 

f- B -+-W "'." 

TOP :£©iY 

:r 
+-

" 1r 
-i-,r ,c ,, 

fi 
-L -

00 VIE.W SlDE. VIEW 

TYPE __ _6 ENDWALl 

~VIEW 

TYPE B ENDWALL 

He19ht of wall h 9overns dimension W 

It 

1( 

I 

-12·: 

B"'0.6h RPS A ~u~---ci!iJ 

L.,c JI.pr.),"" 

= ';,.5' 
4(-" o.o· 
,e- c..s· 
54- 1.0 
60' 1.5' 
7; 

11-
11-

-~ 
18' 
"-

; 

"" 

i 

H 

--, -1 i,r 
t l"l--'l'I j 

END VIEW 

TOP VIEW 

SIDE VIEW 

TYPE B-W ENDWALL 

L- 3d -1-4-
Minimum L=4'-o" 
B-0-6H 

TOP VIE.W 

,,1c·; ~- f--~-L 

~1j~~ eo--

lj !1 

1---B ---1 
E.ND VIE.W SIDE VIEW 

TYPE D ENDWALL 

~IS"i 

TOP VIEW 

Local con,~itions sov -- -
=2.d+lt ·_. : 

ern dimension~ 

~imim~m L-
4 

O ,,__ -- <' 
B,-0,6, -~-B-0-6H ,~/ 

~--- Ai 1(~ __ ;_1_ , 
I p / le 
\ ~- V =i---r-

SIDE. VIEW END V\EW 

TYPE D-E ENDWALL 

--.----
2.14" 

I ·7 !t~•,-.1\I __ J ---~~~~-===-~-~~ 
il!Q VIEW S__!_Qf, VIE.W 

TYPE D-W ENDWALL 

Loe.al conditions Qovern dimen5ion A (Max) 
A (Min.) = 3·-0· For 12.: 15·· &:. ts· pipe 
A \Min.) = 4.:-0" for t4;::,cf &..36"pipe 
A. Min.)= s·-o"fOr4C&:.4&"pipe TOFVIE_W 
L=htd 
Minimum L= ''/-o" 
B = 0.61--! 
B' = 0.6H' ~ I r: t"'\9 r , 

r :- -L ----~ 
r12.1 ~1z:~. r-----A--"1t1 ,.,,,,~~+"'i!~ 1 I ,' 5\\0~ .... - -~~~ '- '- , ----.---h~ __ 6"Min. 

1\ H H rr-- --
/ I 1 

• . I y f7"---=--

!- B' 

SIDE. VIE.W 

' '-----' 
--- B ---1 

END VIEW 

TYPE E ENDWF\LL 

Side road wall 5hatt be parallel to 
side road, both as to line arid 9rade. 

L=htdtlt" 
Minimum L"' s·-o" 
B=0.6H 

TOP VIEW fc~ J~ 
' L 

~--'_:1---___,_-___ l_ 
---1:: 

~-L---~ 

·Ii'· ·~ lz."~ 

·B 

$1DE. V\EW 

H 

E.ND Vlf..W 

TYPE E-S ENDWF\LL 

B -

TOP V!E.W 

31/i -40"" A.S.C.E.. rail$ spaced 6Vi on centers. 
Lenqth of rails variable. Slope wall end ct rail 
rests in slot with 3" ::,eat. Near end cf rail extends 
into socket with 3" seat. 

. .\11 corners on in5ide of endwall 5hall be rounded 
with c.oncrete a5 shown. 

Exp::ised edQes shall be chamfered one(I) inch. 
This endwatl to be used at low point.and 

at a\\ ti e b constructed o C! " - e 

lHole for tie ~ar to be r-11:...1 
~ut Slope(~~r:J ,·burned or drilled t-::1'·11· I 

' \, _ _ 5houlde~7 ~- · ____ c.,c., , =--"4. / ~ -var:----13, .;.; ,:cl,,,_----::_, :r~-/'7 ' 
--- - ~ 6

,;jl,iT.,i_ 6M1n. t-'\. e·· .. . ,\ 'yd''/ 
-~ 

1
..r.>-' I ·\ /r-. J""t,. - r-..J--1 I ~;'\ '\. .- . / /4·' ~ 

~r i c "" " "( I --d - V /,,," ., 
" I ~ /,;.,:}; \ ' . >)~ >}<., ~~,~ I 1. "'1--v• .. ;,,,, 

/ 8~ I -d•n-
/ , ~12."-I ~-dt2.T+S" i._ Top of rail set to 

slope of shoulder produced 

E.ND VIEW SIDE VIE.W 

TYPE F-1 ENDWALL 
C 
ID TOP 'IIE.W . - --
;= -
~~ 
~5 

3Vi-40*' A.S.C.E.. rails sP9ced 1o 11~ on centers. 
Len9t_h of rails variable. Slope wall end of rail 
rests 1n slot with Yseat. Near end of rail ex
tends into socket with s· seat. 

'ru I I IE! 
-" 
.,; 
* .; 
* 

c _____ , ci2. 

t· 

C 

,;; 

k-

All corner:i on inside of endwall shall be round
ed with concrete as shown. 

EXP.Osed edQes 5ha/l be chamfered one(I) inch. 
This endwall to be used on Qrade

1 
and~ 

at all times be constructed of Cl'Zlss"B·concrete. 

.. c: C 
1--1·-11:-, -~~ 
I Fil "I -~ -~'"--=7 I i ' 

{L~/4~~7 r 

8
<-- 'a,7· 

I 
--, /;,, 

d-)/-',, 
', ·, h' ,i. \ '• - ,; / 0;'d: ~-}//?~ 

' k~- -1 -
Top of rail set to 

slope of shoulder produced 

~-- 1/. /<-j<;j '<>}/:.,.,,;_/ 
~~~~~;tdf ~·-~-?·~,· 

END V!E.W 51DE VIEW 

TYPE F - Z. ENDWALL 

E.ND VIEW c§
11t-7_T 

1( 

.-_+ 
. ! .. ,. 

t"""- I'(_., 
' ' w 51DEVIE.W 

~ 
1---------te" ·--·~ 

The desiqn of this endwall shall be 
varied to suit /oc.ation of outlet. 

PIPE UNDERDRAIN OUTLET ENDWALL 

~cS ii Si 
I I · r• 1 ~ • 

L, -.I.I Minimum Slope 1s Y2 per foot. Min. 'I} 1,.0 
A~t~o~ ~~~~:i,,-1,· ~ !;:::::: ~ds:: ~::r:as-_eld. Sho:lder--1:. r ,,.. Jl;i ;$<:>?" 

' ; chamfered ·1inelll inch. , . · ~-:/;,,ii' 
; D-----l Class B Concrete Max. 5 ,/1-~ 

# 4-b Bars ' ' ' 
Approx. It' C-c! 1 • '. :,{Ji [fill"' 

t- --b1.-

A • C D E No.of ofbn~~ (Min.) aaar~ 
"'·o· 10" ,· \ _, .. r-os1· 5 5·-c.· 
~-0' 10" 10' z·-2· r- 11-'4 • 7·-0· 

----.co" ll" 11· Z'-7" r-:-l'la 7 o··o" 

TYPE B TREE WALL 

-PLA.N- \·I' 1 ·--- - i ! 
t'ro,· ~:1 

-cut 
Secrion- I 

~ 
Max.5' 

~---ti" Dn.j wait 

Shoulder 
No. 1 B Aqqreqate, ~ ·--Dr~ wall 

of approved stone, 
brick1or other 
material if permitted. 

of approved stone, 
brick., or other 
material if permitted. 

oock of woll and under 
entire crown of tree. 

TYPE A TREE WALLS 

Revlud to require rolls for F Type Endwalls,ond for Bar Duli;inatlony 

7, . ~,'.'."~--.. ;;,vem./.Je. / -,..p~=A-P _______________ _ 
Ap_e_roved.L~r.!_, _______ '{"___.). ___ l961 CHIEF ENGINEER 

RevJ~ed for Con3truction De/di Is of Type~ A dnd ei Tree~ 

>U.----"z,;s ~__J.--· APPROVED_ Tit~- /-- 1,47 _ ----- --~CH!EF E.Wt.lNEER - --

Revised for Co~truction Oefail5 and to de/Jf~ 
APPROVED_ __ -~,,__f941 __ _ - --CHIEF 1:NGINEER ____ _ 

Revised to i lude. Gua Posts. 
APPROVE.O _ _,:: :.C:,...:.--q__/..5c-:_,_!.;::__l940 __ 

Rev1500 for construct1on details_ of T4pes B·W dnd OW E.odwalfs: 
I\PPRQVW _______ . _________ 1,3':) __ • ____ : _. - . C.H\U" E.NGtNEE.R. --------

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

-STANDARD DETAILS-
CEMENT RUBBLE MASONRY ENDWALLS 

TYPES F-1 & F-2 ENDWALLS (CONCRETE) 
AND TYPES A & B TREE WALLS 

APPROVED-----~-------------_J939 

-CHIEFENGINEER_____ ISD-2 
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SECTION - TYPE D 
(FOR PIPES 4'2" DIA. 8 LESS) 

___ s·-o·· 

2:- s·· 
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SECTION-TYPE C 
(FOR PIPES 42" DIA. 8. LESS) 

s·- o·· ~IIAM. 

2'-6"" t 2·- 6" _ 

~ 

....f,_3" DIAMETER OF SEWER 1· ... 3: 
,-,;;==---...__ 

I ~-
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.. ' I r------:---~ _ _fil,_, __ VAR. I 

.------.----- ~--~~~ - - 7 
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SECTION-TYPE 8 
(FOR PIPES 42" DIA. 6 LESS} 
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=Ifs CORNER BARS 

..... 
(LI,.,., SIZE 

1' ... 3:_ INDJCATI NG PLACING OF BARS 

' 'el 

" ·' -, 
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:r: 1-'s:J. .2i-.!>" , 
~ I• 
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"" a< 
"':t: 3"" 
<' _o 

"·' ;!2 
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• 
0 ,, 
• 
0 J

-. I .j\ 

. , ]'& -:,, ~-,,_:_· 1_c_l-~_,1 ., i 
' . •,. •· X·Y"•''~II - - ~ A · .• _.-...::c...:.:__• .-·· .• ·_,;>::, -. _'. ·_;,~ ' 

I~ 

~ 

,.--- 12:.,.,...,=l......,... .--,- ,..,......... c;· ~ 
~J --,J ~ i • , ,_ .. .J~~,t,6 CORNER ST~EL 

- i __ 1;, @6 o.c. @so.c 
~_':_4@ i'-_o_~_O. HOOKED ENDS 

SECTION 
(FOR PIPES 48" DIA. ANO GREATER) 

TYPE 8 or C - CONSTRUCT AS SHOWN. 
TYPE D- CONSTRUCT SIMILAR TO ABOVE 

USING l'-6" THICKNESS FOR TOP OF 
BOX STRUCTURE(*), AND THE WALL 
THICKNESSES, BASE THICKNESS AND 
REINFORCEMENT SHOWN ON "SECTION· 
TYPE 0." 

~l 
! 

'.j .-·_.; ~~-

1. J 1.1 . . .. I . · .... • ·14==1 

TYPICAL LONGITUDINAL SECTION 
FOR REINFORCEMENT SEE PLAN a X-SECTION 

TYPICAL HOOKED ENDS Revised for Bar designations-Sheets I and 2. 

APPROVEod@'fZZ4"/'----4 1961 
J ' / 

r/-'-=/"J;,~~TNiffi;ER -
NOTES 

ALL CONCRETE SHALL BE: CLASS A, COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

*S @ 12" O.C. BOTH WAYS 
(foP-a"Elonor.1-sTETL)- ---

SEC. E - E 

OF MANHOLE - TYPE D 
INDICATING FOUNDATION REINFORCEMENT 

ALL BARS STRAIGHT UNLESS MARKEO OTHERWISE. 

Mlr-llMUM LAP OF BARS , 45 DIAM, 

OEPTl-1 a SIZE OF FOOTING SUBJECT TO CHANGE 
QUE TO SOIL-TO BE OETERMINEO SY THE ENG'R. 
3""x 6" KEYS AT CONSTRUCT!ON JOINTS. 
SCA.LE ON THIS SHEET %" I'" 0" 

·,,f 

-STANDARD DETAILS-
MANHOLES-TYPEs A,B,C & D 

APPROVED§~-..-;;;, ___ .1946 

CHIEF ENGINEER 
TRACW BY 

FINAL BY." 

SHEET I OF 2 

SD-6 
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SECTION - TYPES 
SCALE: 3/a • 1'-0" 

•777 
: I I I 

B-G-D 

- 0 -NOTE- 0 -

The base pressures in pounds per square foot 

are shown for each type of manhole. Where the 
supporting ground at the bottom of fooling of ony 
manhole is incapable ot sustaining the indicated 
loading, the footings shall be increased in size in 
accordance with the dimensions shown in the tab
u lolion below. Proper allowance shall be mode for 
variations in height of the various types of manholes. 

In general if has been presumed lhal a sole loading of 

one ton Per square foot will obtain. The contractor 

shall not proceed with the cons1ruction of 

any manhole until !he enif1neer has mode 
tests of the foundation and determined ihe 
load copaciy of !he underlying soil. 

Where necessary to increase the size of 
footing over ond -above the dimensions shown 

for any type ot manhole al any specified 
depth, the contractor will be reimbursed 

for the increased quantity of Class A Con· 

crete and Reinforcement 8ars at the 

controci unit price tor each of these items 

In accordance with the quantities shown in the 

tobulotii;>n. In such coses !he lengihs of reinforce
ment. bars shall be increased to conform lo the 
inerMsed size of fooling, 

The depth or thickness of fooling below the 

bottom of the pipe shall be not less !hon the 
dimension shown in the tabulation for each type 

of manhole. 
The maximum depth of each 1 ype shall not 

e,ceed the total maximum shown i.e. 10·-o· 
for Type A ; 13'·6" for Type B ; 23'-6" for 

Type C ; ond 60'·0" for Type D. 
The minimum base dimensions shall 

conform in all coses to the minimum shown 
on these drawings. 

MAXIMUM TYPE DEPTH FROM TOP AS DESIGNED BASE PRESSURES FOR VARIOUS SIZE FOOTINGS IN ltlCREMENTS OF TWELVE INCHES (12") OVERAl.L DIMEl'ISION ($EE SECTIONS Otl THIS SHEET! 
DIAMETER 
OF PIPE 

42" 

42" ---
42" 

4"2 .. 

42'· 

42" 

4-z" 

1e·· 
79•• 

78" 

OF OF MANHOLE TO TONS 
MAtlHOLE INVERT OF PIPE PEQ sa.n. 

B 10'·0" f(I 13'-6" 0.60 
--~-

C i:,,'~ 6" ,. 20··0" 0.96 

C 20'·0" ,. 23'-61' I. I~ 

D MAX, 30'·0·· I .4l 

0 MAX. 40"·0" I .90 

D MAX. so·-o· 
D MAX. eo··o" 2 60 

C MAX. 23'·6" I .05 

0 MAX. 30··0" I .33 

0 MAX. 40'-01' I .67 

SECTION ON 4:_ 
COVER CASTING 

WIDTH 
OF SASE 

.. ~o"_~~ 
7'-0" DIA. 

1·- 6~ OIA. 

7• .. 6" DIA. 

s"·O" OIA. 

81
• 6'' DIA. 

9"·0" DIA. 

1·-s", 1·-s· 
7'-s", 1··s" 

e'·o··~ e·-o·· 

Ml~. YHCCKNESS LOAOl!iG !N MAX, Y,IOHI A.001TIOPiAL QUANTATI ES 
OF SASE TONStSQ. FT. OF SASE CL'Jlit \&rNC. "'il~~%~,:~T 

o'- s·· 
--~--- 1------ ---- L._ _____ 

a·- s" 

o'. a" 0.90 s'·s" DIA. 0.30 ,, 
I'· o·· I .12: a'- s" DI A. 0. ,o 8~ 

1' - 6" 1 • 50 9 1
• 0" 01 A. 0. 70 II 9 

9"·6" DIA. 

2'· o" 10••0'' DlA. 

O'· a•· o. eo a'~ s··'l a·- e~ 0.4 54 

I'· o" I. 04 e'· ,s"x a'-6~ 0.6 BO 

1• - s" I • 3 2 91 ·0":i 9'-0 .. 0.9 120 

NO SCALE 

ESTIMATED WEIGHT 205 LBS. ESTIMATED WEIGHT 555 LBS. 

CASTINGS· FOR MANHOLES-TYPES B-C-D 
NOTE:-FOR ALL MANHOLE CASTINGS. 

ALL 'FILLETS TO 8E I/a" RADlUS. 
ALL EDGES ANO CORNE.RS TO BE ROUNOE.0 TO 1/16" RADIUS 

IJNLESS OTHERWISE SHOWN, 
D~V!AT!ON IN -WErGHT OF CAS""flNGS NOT TO EXCEED 5 "V/..,. 

UNDER WEIGHTS SPECIFIED, 
THE METAL BEARING AREAS OF ,RAMES AND crvERS IN CONTACT 

SHAl.L. 81; MACHll',IE GROUND TO FIT IN PA.1RS1 S~AI.L BE MliRl".£0 f\S 
MIR$ AND EACH""'" SHALL SE MATCH "ARKEO WITH NOTCHES. 

I 

LOADING IN MAX. WIOTH Al'>OITIONAL CUANtlilJ;:$ iLDADING IN MAX. WIDTH ADDITIONAL QUANTITIES LOADING IN \>!AX.WIDTH ADDITIONAL QUANTITIESl REMARl<S 
TONS/SO.FT. OF BASE CLA~. ~o0£NC. RE~').WsR_f[_'Ji'tT. TONSISQ.FT. OF BASE 

-- .. -- ~------- ---1---i------1-------+------1-------~------1---_J_ ____ J ___ I CIRCULAR BASE 

0 .89 

I. 22 

I .80 

t .07 

9'·6" DIA. ,· .. on 170 

lO'·O" DIA. 11• 6"' 274 1.01 u··o"'OIA. 2.5 428 0.64 12'·0· DIA.I 

10'•6" DIA, IJ'·s" DIA. 12'·6" DIA~ 

I !'•o" DJA. NONE NONE 1.45 r:z'-0'1 01A. 1 3 22~ t.H 13'·0· DIA I 
I 10·-o, 10"-o''I 21-0" I 266 

HALF SECTION C-D 
(NOIE ALTERNATE M,l!ITERIALS) 

ESTIMATED WEIGHT OF COVER 220 LBS. 
ES"11MATED WEIGHT OF FFiA~E. .2.20 LBS, 

Sc • ~ {MANHOLE STRUCTURE• NONE 
""Li::.- CASTINGS: t" "1'-01' 

:ll-4 REtNFORCEMENT 'BARS, 
APPROXU..4AiEL'f 15" APART 

HALF SECTION A-8 

, 251/2" --,..--,4 
21'5? I 21'1A' __ l~~· w3/~ 

.. ,. I I I I,,• 
,1.~)..11.· I r '" 

¥ fBB· 'if/1~· ' ··2 ,:· 
_j='= l l¾R •:r1:1 ,4. · ~1i4', 

- ~---Jl:'J;4' --~ 

SECTION A-A: FRAME 
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600 

480 

I SQUARE BASE 

CORJ;IUGATIONS 
ON TOP 

COVER 

MANHOLE- TYPE A 
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MANHOLES-TYPES A,B,C & D 

SHEET 2 OF 2 

,1/,?v,~/961 SD-6 
~__,,,,,b; 

. ,r 



~ 

Note:- Spacin~s of toe walls ond cut-off walls // 
shall be a! indicated by irid diag{om / 
on the detail drawin~8.,orasdireded. (, 
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:;lope as indicated 
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41-~· "-,&' ·.r 

;? "';:,o 

0• 9: ,,")' ,0 
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,:,\,;. r/, 
Corresponding ends of all steel hors 
shall be painted wi-th graphite lubricant 
or approved bitumen and be fitted wifh an 
approved mefal cap providinca a ~ 1

' min. 
c lea ranc e pock el. 
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Class 5 Concrete "' 
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SECTION A-A 

Revised for lubricant and~ provide f09 meta) expansion cap. 
APPROVED __ • c<, ,9:/~~---- .//f!J/nPM !,.tf;2~,L 

' CHIEF ENGINEER 

REVISED: 
APPROVED _~ _ __L:1@'../-%_1946 

CHIEF' ENGINEER __ / 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

-STANDARD DETAILS-
SPECIAL 

MORTARED~TONE SLOPE WALL 

APPROVEG . . _ W- .t".? 1941 
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Cons+ Join+, 

II 

:Jowe1s@ approx. 

Ii, 6 s, e 
o,..:0

01'.' ,,_CJ,Q~ 
P-0 cs6,r Cl . 

oy.10 , {?,, ·701,..., 

9, b(!11J.J ,,,,,.0 
I;~ ~-1->'uo 

'bl' c<:-0o; .S/
0 Ove, s I, '.,'.)~ 

r 3 G:
0

, ... .,,.. 
-2~6,, IJ-..o'~,, ,,, ; 

Op 

Class Aor Closs 5 Concrete 
as srecifi'ed by pay item 

1'
1
Min.Clearance,ql z" Min.. 6. 

Pocket~ zVi"Max ... ,;:: 
Approved I , ~f.~. 
Metal Tobe ---CQ2@?9r.:f;'_eJ 

--~ Expan.5ion Joint Material 
li~;-.Slip-Dowe/ Bar, !"¢'x18"long 

_One-half: ~f bar rendered bond Jess) ~.~Q-~L One-half 9f bar r/qidly encased 
wr~h graphite Jubriconf or approved bitumen, in concrete 

SLIP DOWEL BAR DETAIL 
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JLAS DETAIL 

A/1 bposea Edges 1
.{/ Rad. 

Gi21D Dc'TA,L 
(5LAD ZE~/OVE]l; 
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l'·:J" 

t1 ' .. :,+-¾/-'rem ,r1/Jd E .. pJriS1lm Join/- Malerio!. 
~-------~, -~·-
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JFCT!()[',I .;. ~ 

Revised for bar size designot.ion and for pa(lel v,iid\-h and \engl-h. 

Appro11ed_;¼:,2~&41~(:/l .. J9GI ----;-eHfrf-ftfii(r~:fR--~ 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

-STANDARD DETAILS-
REINF. CLASS A CEM,CONC, SLOPE WALL 
REINF. CLASS B CEM,CONC, SLOPE WALL 
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I /I! 

:_ -6'- o" {W\DTH) 4"., re ... 

10'-0"(WIOTH) -15•- ½:tolSlope 
- a'- o" (WlDTH) 5 ·11 · 

- 5'- O' (WIDTH) ..13~-~ I 
! r ,. I r,;:;,,.;:_,~-y;}-- l 12" 

f lO' ~/4 Rod.- ·.-,.c:_--,-. _ 1 IQ" 
Slope1" t'-" -.-15,a·1 aJa"Rad.l ,j'1~' 10"1: 

j per q* 5"11-1 ' ,1 ~-.)': 7", 
Var.0'ro6" 6" 

L 

--- 4'-o" (All Widths)-

! J - ----<>::.r. ____ LL! L 

!_5•.J :;.':ff 
~ 

-~ 

,c 
___ -------\Q'- o" (WIDTH) 

8, O'(WIOTH)--- TH) 

r-- r· '- - -6'-0"(WID _ _ -!=O-"(W.ID TH_~r 

I r --____ --,,o· I _ _ - -:;-- .• ,,
6 

.. 5•: ro· 1 
.. .,. _ . -- I S/o e f er t-O * 5_

1

,_:_ 
tv,_;":; :f,- io+~,;1:!"-,. , _]'_ II oq, fa. 0;; R,. ->.a%Rod. ®t 6" 6 

- --- ---t---1?,"----" Itel :lope 
- _ --1? --- i/ ~, 

-..1--~. --- I . -- -------- j" 

, ,;.;:d -.;.~1--=--; ;:-.;/~ 
,·-O~s" II <~7' ~.el" 
R9d. .,,.. ~~.\'; t I I_ l :.i::y,_ •.. ,.;_ ilo,,,,_ .. ..-. y ~,.. '4s:t.. Var. o 

1 
I · • - · ~- j ~:4 ee~:·-~'l'~'~~-a=··-----

r~~ ~~~/f1
l~PES 

-:s·,~:~~-ff-
--- - 4'-o"(AII Widlhs) 

r ~~"(WlDTHJ '-o"----::.,o'-O"(WIDTHJ _-::.:.:_~.---; --t'-G' __ 

I []" , , - __ ____l'IIIOTH) -- _ _ _ _ .. ;--f· --1'-3" _ -"I 11/ _4' 
(5<) \ f []" j _ - --s·:o"(WIDTH) -~:,__ - -•r ~l _! _,,,}JYo

1

p,_ 

T «~ 0 $ I ,, I f / -,ow ,L ---~~ " " , • ' ' " "~- r 
j "·" •• , C? n 0 ,•",1,"R to " "t'-o"* '• • .. 5-'P t ·5'M ,,. Rod. _J~~.--Y~\-=--=--=--·r 12· 

F t M •' od 5 6 , , Rod. , .y,~··;;v- - r "[ 

1

19tToUSEWITH t eS, •• _ Voc.®to6' 5• Cl:::,-l ' _ "6-,\,Y f 8_'tlO. 
l CUT SLOPES L - ----- -- ,; -"' ,, 7" ---- .-e"--,'Y --_it,,= --- - , , 

4'-0"(All Widths)· -! ·-· . ,.,,-a:·&>' 

_ \O'-O"(WIDTH) 

_ 8'-0'(WIOTH) G'-Q"(~IDTH) _ S'-O"(WIOTH) r • •- --- TJ•'f" 
, _ : _ -1 ; st, , t' "l'-o• * 1'..°;:_)-1 J;[!; J01,· wi®n~,,;~,'Rod voc0to6' f_ -

I -I!-~<;>,:;,>; .! Y1"1, •.<(; I u ! ,·a7'fili?i:l~--~-=--·-=~"'Allw;;,11,s) 
~OTRO ~i1Jf[~PES 

• 

------4'-0"(AII Widths) .J 

-- ~,,.,,,_. __ - ~: _-·_7-1~r~·---~----' 2 to 14 

/- -- ---1'-2'- ---J I i L~_l_ope 
I " I ~---- __ \ 

1
,_93/6" 314 Rod.- , ~~4---'",-~-

1
. j 12" 

Rod. , ·. ,~ '"-""'T IQ'" 
, , .. :~;, §pP -, .. a" I . 

-6_..., ___ .~'.:;:r.:....: , I I 
~-~::, .,,,f!:::~F.-v 

ns { 8 inches- when gutter is in contact wilh 8-inch rigid type pavements and with ol\ flexible type pavements. 
'<>' 9 inches - when gutter is in contact with 9-inch and 10~inch rigid type pavements and with oll rigid type bases. * -Or as directed.Always adjust bock edge of gut!er to maintain the required 2 inches above the edge adjacent to paving. 

NOTE: THESE DESIGNS SHALL BE USED WHEN GUTTER IS IN CONTACT WITH ADJACENT PAVING. 

5 1 6, 8 & I 0-FOOT PLAIN CEMENT CONCRETE GUTTERS - TYPE A 

-16" ·3'- O" (WIDTH) 

5'- O' (WIDTH) 
- 3/4"Rod. 

24,. ~ 2 to t,,4 
¥i"Rod~).~ope -4"1 " * 8Ya"' 

Rod. 

* { 8 inches for the 3'~0" width of guller. 
12 Inches for the S'-o" width of gutter. 

The slope of shoulder from edge of pavement to gutter shall be V2-inch per fool. 

NOTE:THESE DESIGNS SHALL BE USED WHEN GUTTER IS NOT IN CONTACT WITH ADJACENT PAVING. 

3 & 5-FOOT PLAIN CEMENT CONCRETE GUTTERS - TYPE B 

Min.Slope _1_ -7"f~r.TYPE A,8" for TYPE B 1---B" -1--S'!..j ~\rp;~~~: f-- -12' ...._5,

7 
f'l\P Slope 

½!"perft.7 I -1 1 
Gulter Width :Min.Slope I ., ' , cir 1/2 perft* 

•:,:;, 

1 

-i?~-- l IIUnder 5ft.:l"per ft ~ \ ,.;-. ."~.;·: .. 3/4 Min.Slope ' .• -•-' - ~ 3/4'Rod• \14• 3ii ,-- 1/4' 8" . 5ft a Over: 
1
12"per ft.Ii ~;"R0d ·s·R~d.-] Rad 1Ao"per fl 6~~ B'~?~Jj 

. Rodii · ~ad.1 
1-4~?.i IS_.;'<:~· .L.~ "' 'i )'' I .. ~'.:'3/4"Rad ! - y~ ,!'<•~ 

~ ~-~4"Rad ·,;;.~ 1 ' •W 8" !<£ 
l'<'x-: UnifOrm 8" ,;·. '!'>'f,;,.. Uniform 8" .,,.- tJ·.,, _,,-A· 
·xr:·J1r>- ,..... ..,-,'-~ ?!;.,-,,.,\,,__ .... ~- ··""' . .o.-

C,,~s··,010'-e"w10TH· ~ 
TYPES A & B 

L,_ -2'-o" !o 10'-0"WIDTH· _j 
TYPE C 

The width of gutter used ln computing the pay oreo is indicated by 

- - 2'-6' to 10'-0"WIDTH 

TYPE D 

These gutters Sholl be reinforced when indicated on the drawings or specified. 

~ 

Curb face of Types A SB moy be constructed vertical as permitted for PLAIN CEMENT CONCRETE CURB TYPES-A 8 B. 

PLAIN CEMENT CONCRETE CURB GUTTERS - TYPES A, B, C & D 

3/4"Rod. - --- 3'-Q"---- ~ 
Shoulder ·; 1'-10\t2"R?d-

Slope1k"~- - ·r----

- Slope 

f314'Rad. 

~-'o;x._ 9• -~--~ 
5" 

PLAIN CEMENT CONCRETE 
GUTTER-TYPE C 

PLAIN OR MORTARED RUBBLE 
GUTTER-TYPE A 

/ - 1,·-0· 
v11vu1ucr 1'-101/2'Rod. 

:::.11\n<> t.."~~-,."~ 

No.1orNo.l8 Coorse Aggregole 

PLAIN OR MORTARED RUBBLE 
GUTTER-TYPE C 

Standard Vitrified Brick- \ 
Cemenl M0rtor Fill~r .. -,,_ \ /"-I ==--- -1~ 1 I -~ -- I 
L ~ "g_~e~ ~~ _§_eQ_-~ _ ·~ I 

t __ J 

VITRIFIED BRICK GUTTER 

r --1"for TYPE A,B"for TYPE B-----, 
~ - I• ' 

1

,,,,,2,1 i --·-;--· f , ... ~-~ 
~~t/4"~·F;"""3/4 Rod. , _

1
___ ___ __ _ _1_1 · _ __. 

.• "'f • ' ·1;{'.:~y 
~Rod. ht t 3/-4" Rod. I~-, 1/4~:;, 
" ,Y - - - ! 8' , =J,iRod.; 
:i;t-'. ... ~·-.'.-c~ Surface ·__ _ ·_ ¾ Rad. ~?'·it·.~1 

1~"'--s. ----:" F=--=---='"'1 
I. Bose .:L -~ :. Pavement __ ·j 
~ ________ . a.dI i~--- _______ .Ai 
Curb toce may be constructed vertical os permitted for 
PLAI~ CEMENT CONCRET CJRB TYPES-A a B. 

INTEGRAL CEMENT CONCRETE 
CURB-TYPES A & B 

d =depth ,. 
shown on l:.:t Surface 
drawings. pt,c- -- -

f 
~'.,,_ 

1/4"Rod . 
,Y,i' 

--=a=-1--1 .. -:·::~, ;.~;,-' 
. T- -

Bose 

__ .·,:_~, 

CEMENT CONCRETE 
HEADER CURB 

3/4" Rod. 

-10·~0"(4'-0" Min.for closures or curves)- ~ 7" for D'...e£...A[I 
Intermediate joints formed bv 1/a" steel template I 8' fo[ n:e.LI r~-.

1 
, " 

with one (1) thickness of one- ply bituminous 1 " -<tl!- --i ,Y-4 
poper on eoch side oi the templo1e.-~, 3/4 R·_od~'-· .. 1 / Rad. 

I ____jJ [r=:::::l-fa" ;., f ~ Ce,b co Toogeot A!;gomeot--+--ii--L______J _t: ,.; 
C:1/4" Premoulded expansion joint a1 e:tor TYPE A II--_:,,..;. 

mox. intervals oi 123 feet 9 for TYPE 6. 

*4 x 24" long -Bors on this side of_Joint shall be rendered 
Re;ofornemeot 80<S - boodless w:th o coot mg of oppco,ed moteciol trn' 

Curved Section Tangent Sec1ion of Curb .1_ + of Curb · 

¼"Prem. Expons. Joint__/ I '----Approved tubes or cops which will provide Section 
A a 1/2"(min.)positive clearance pocket. _kA_ 

Note, Curb placed on 1,;urves having o radius of less thon 50 feet may be constructed 
with o vertical face, worped os necessary to obtain the I" bolter {required 
on tong1rnt alignment) at th~ P.C. oncl P.T. of the curve. Vertical foce curb sholl 
hove o uniform width of 8 inches for Type A ond 9inches for Type B. 

PLAIN CEMENT CONCRETE CURB-TYPES A & B 

f-6'-0"Min.for Straight Curb-_j ,~Intermediate joints rammed 
r-4'-o"Min.for Closures-- -- l full of s1lif mortar. 

r-5'-o'M;o, to, Ce,,ed Cocb 7/ ,,'8Mled edoes-::~--- ~ r··-·-ij-_ -. _L n~ -~, C 4"T 4" ~==-Sh'½ bm.,J+~~ T _I_ ! T 
\._ - l/4" Premoulded expansion joint at ends of curved - 6" --- - 8" -

curb and at maximum intervals of 123 feet. TYPE A I.1.e_U 
The top, the foce for o depth of 12 inches ond the bock for o depth of 4 
inches, as indica1ed, shall be peen - hommer dressed. 
The bottom of curb may hove o 1oleronce of 1 inch less or 2 inches 
more 1hon the specified width. 
Joints sholl not exceed ¼-inch in width for o distance of 12 inches 
below the top of curb ond 1/2-inch in width for the remainder ot the joint. 

STONE CURB -TYPES A & B 

Revised to permit verlicol face COM,truction on P.C.C.Curb,P.C.C.Curb Gutters and lnleQral CC.Curb. 
Also corrected Vil. Brick Guller ond C.C.l-leoder Curb. ,5f? T~ 

Approved &c4b ~ 1954 ASST. CHIEF ENGR. IN CHARGE OF DESIGN 
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COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

-STANDARD DETAILS-
cuRss AND GUTTERS 
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SECTION A-A 

Shoulder 
£] 

Toe walls shall be plain 

. ~I' I H-----, j \ ~ / I 

~"°-':!\, / ~7 
L_O.:A:1 t!i-'•' l- :...J ,, ..... .!l l!.: _ _, 
l;i-" I ...-:;:. ___ ,......, ,,.~•"Q~, 
r I Showing ,, · ·:~/ 
I i Type F-1 Endwall/ / 
yJ.. ('fype F·2 SlmllarJ......---

B 

Sh"""•1r- +~----C-~ 
-- I 1-::.-.""""-_:-~~-.r' 

I ....-- ~ ,, 
tT":_:_1::-_-f I Type / ,, 
/tr I 11 F-1arF-12 ,, 

'i I I I _,, ,, w I I I End"lt/ 
I I 11 ,,. ,, 
I I LI,.,......- ,, 
\:.::..:.:t--:_~L.j -- _,, B ._ __ _ 

CLASS B CEMENT CONCRETE SLOPE WALLS _JFOR SPILLWAYS) 

Elevation indicated an the· drawings 
or as dfre.cted. 

~ ~~a:egnJ'~?3' ~rtl 
slope wof~ or be Closs 8 concrete 
if SO required on the drawings. 

Stream ~. 
PLAIN AND MORTARED 
STONE SLOPE WALL 

&~ 

® Width as required on the 
drowlnp- oomlnolly 5 feet. 

Elevation indicated on the drawings 
or as directed. 

Rock need not be-placed 
by hand. 

~ 

ROCK EMBANKMENT 
FOR SLOPE PROTECTION 

Slip
-.l~Dowels 

¾"Exp.Joint?I cThls side coated with graphite lubricant or approved bitumen. 
'----J D--Approved metal tube with 1" min. clearance pocket. 

l°"'itlB" Bar K--2·Min.,2½"Max. 
Place dowels in slob as shown. Place two dowels in toe we1II on 10• ctrs. 

$LIP DOWEL 

CLASS A and B GEM. CONG. SLOPE WALL 

Side slopes and bottom width 
shall conform to those of 

odjocent parallel ditch. 

>.· 7',,<_eo . :,x 
-~ 

End of pipe shall be placed or cuf off flush with the sloping face Of paving. 

CLASS B GEM. CONG. PAV'G. far STREAM BEDS 
(PAVED PARALLEL DITCHJ 

D 

SECTION 

--- -~·-I I ...... ,'Z- FOR USE ON 
~12'~ EMBANKMENT SLOPES 

,~·-· -- -----" ' I \ / I F.r:--~ I ,---; ~::f:~,ll! w ~ L!j llJ"'ili~ 
I' I ,._ _ ... .,,,. /.·f'.·:·.'?:)-
1 I Showing- / 'f1 
L,,,....l Type F-1 Endwoll.........,.-

(Type F·2 Slmllai, 

SECTION E-E 

MORTARED STONE SLOPE WALLS (FOR SPILLWAYS} 

Revised for Bar Designation ond for Slip-Dowel Size-'"? ,,. /., _ 

Approved/YiNb?//JB£,/4._l96l ~fH=1EF ENGINEER-

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

-STANDARD DETAILS-
sLoPE PROTECTION 

APPROVED-----Af~::i:5-. 1947 

~..,:. ' ' CHIEF --ENGINEER -- --- SD-11 
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¾liii¾,llS/,1,,{t,WC ~-01~ 

~ ~ 
L._j ___ L_J 

-TYPE A- The block d1ogonol stripes ore required only on foce side of barricade. 

Min. Ill M,in. Di'~ 6"x4"- 8.5 lbs. l-Beom 
Dia. .. -"' Dip. , 1 ,,,., 1 
~ -£ ;: ~ 1

11 

Bevel f"Slope ~ 

;- ~1-!-ii- kli4 i:r,:,-:-~ TT 1\~IB-= .~s =~ -,,. 2'-7" l'il 2·-,i· ""' • o"' .... I Ii I[ I I 
1~§ ! !! Shouwde 11 Shoulder 

!i _-c_-c. ; ii ~== ~-0' I 

1

f'Al'2f.-] ~l:; :: i!"i2ir'] 
.E.c o :½ Mlt i rwn:1 Min. II 1t'tfin:1 o:- CC <C I 1111 

11 ' U3: •,,. , "I I , ,, 11 I 

I I l"OST I I ~ ~~ I I Emb. ~i~ 11 :: LEmb. 
,1@JG~*' \W;/4--@,if,;: w4!™*1y;.:.::- ~ ,~ i : Slape · :: :: Slope 

END POST INTERMEDIATE I I 11 h 
DETAIL POST DETAIL I L-J [L_Jl 

fv""'W'i i""W"7 WOODEN (TREATED} ;-STEEL-
L_j ____ L.....J Space posts 16 c.- c. 

GUARD POSTS PERMANENT BARRICADES-TYPES A AND .6. 

-TYPE B-

H 1 2~0· I3'-rt I Lf.o" 15'-o· I5·-o· 11~0· \s'-cf I9•-0•I,o·-0·I11·-0·~2'-d'l13~0·114'-o" 15'-o" 
- TYPE 1 - SUSTAINING ROADWAY ANO TWENTY (20) TON ROLLER -

B 12'-7" 13'-1" 13'-7"14'-1"!4'-7" 15'-1" 15•.7•16'-1"16'-7"11'-1"17~7·1 B'-1" I s'-7"I9'-1" 
TYPE 2 - SUSTAINING SLOPING BANKS OF EARTH 

B i 2'-2" I 2'-5" 12'-9" 13'-2" 13'-8" 14'-3" 14'-11"1 5'-6" i 6'-2" I5!.,o"l 7'-6" I 9'-1" I 9'-9" I 9'-5" 
- TYPE 3 - SUSTAINING LEVEL BANKS OF EARTH -

B I2·-2·I2'-3"I2•-5•·I2'-a"l 3'-1" I3'-s" I4'-o"I 4'-s"l4'-11·Is·-s·l5'-1o"l 6'-4"I6~~ I1•-3• 

Masonry courses in wo11 ond footing shall be perpendicular to the face batter and 
shall be laid so thot no course will be continuous through thickness of won. 

Footers shall hove a minimum depth of three (3) feet except where rock is en
countered. 

Weep holes sholl be placed when and as directed by the Engineer. 
Stone backfill shall be placed when specified on the construction drawings for 

the project. 

Existing Ground or 
Embonkment Slope 

CEMENT RUBBLE MASONRY RETAINING W.Al,.LS 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

-STANDARD DETAILS-
M1scELLANEous 

APPROVEO _______ '?!f~~947 
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TYPE A TYPE B 

-~--1--T-1 
~.;;,,>',_,.. Norn. 6" - ) .=-:.,.:,~ ., ___L Plain Cem. Cone. ( 

~ -- ---- '1-...,.,:::, \ .,,/' Povement 
f Cem.Gonc.Wear'g.Surf.-Br.Floor ,: ,,- =~'q.: ' 

_ , • f:?11 _ .-- ___.. Reflectl110 Curb- Type A or B 

v~l..::::....:·=#=4,r, 12" Dowel ot 5'c-c 

¼," Exp. Joint 

MODIFICATION ACROSS BRIDGES 

t.------

Constr. Joints 

~~~fll 

11/ Exp. Jt. 

PAYABLE MEASUREMENT 
INDICATED BY----

END DETAILS 

• 

Unpaved median and Island areas 
{Depressed) -- --

Min. l · per ft. Slopes 

1
° I" Min. White 

Cem. Mortar 

r r, 1 lj_f ,. 
fl\,¥~' . c------

PART SECTION 
A-A 

Grode 
Point 

Grode Point 

~;,i}--1/4" Exp. Jt. 

-----\ 
/ • . ~~ 

,. ~I ?l 

~ 
,_=-,, 1 .,)•·':,,-

Note; Omit the indicated f expansion joints whan oorb is adjacent to bituminous surface courses. 

.. ,_ 1 Qetf\·~- .. •.:,.,_ 
:. ~'fl\\8 -·' .-._Q,;:, 

""t-"'"''",;.,,, .. k -·-%'!' 
,ti:c ?$$:Pd ,0. ,JI 
EDGING DETAIL_$ These surfaces ore given a final finish 

ofter the curb ls scared 

- - ;lt~I /I~<-
~ I ._.:t_ 

, I ··\l: 
Concrete 

ountoble Cur~ 
Type A or B-.. 

Plain Cem. Cone. Pav't. 
6" Uniform Depth 

----------i-___ 
--..._ Concrete 
Mountable Cur~ 

Typ,AMB I 

TYPICAL CONSTRUCTJON 

TYPICAL DIVISOR AREA AND SCORING TOOL 

\-'r-t-,t"T '½"T'½"T'r-t-,½"T'½'T'r-t¾'l 
A 

I 
I I I I 

I I 

I 

I I I 

I I 
I I 

I 

_l_ __ 
I 

.. J I 

I 
½" Pipe Handle 

l" s, 
-TOP VIEW-

)&~ I~~ I ~-~ I ~~ 
1 

)~~ ,l,.'--1 ,.t"~ .~~~ JV'-\ 
~ 

-SECTION A-A-

DETAILS OF SCORING TOOL 

TABULATION OF MOUNTABLE CURBS 

TYPE OF CURB 

White Concrete Mountable Reflecting Curb,Types A as 

Ploln Concrete Mountable Reflectln9 Curb, Typ11 A a B 

Plain Concrete Mountable Curb,Typaa ABB 

DESIGN DETAILS 

As shown In sketches 

A, shown in sketchaa,except replace whl1e 
cement mortar with ploln cement mortar. 

As shown in sketch,except replace white 
cement mortar with plo!n cement mortar 
and ellmlnote 1corln9. 

Revised fOf name of drawing,added tabulation of types,and~d"" ____ _ 
Approved May 13, 1966 ASSISTANT CHIEF ENGlNEER'."'OE~GI 

Revised for dowel bar size c:teslonotkin--7 ; / 

Approved~..V~,4.1961 ~,W-"-=-'.'::"=-:::..::--------

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

CONCRETE MOUNTABLE CURBS 
TYPES A Bi B 

APPROVED----~~---1948 

--· CHIEF •. ENGINEER -

SHEET IOF2 
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,.,.,.,,,, ,.,3 .. , 

.e 

' i 
0 

i 
" ' i 

Smooth Edge-2"Wide 

Y4' Transver5e 
Expansion Joint• 
20!..d' Ctr. lo Ctr. 

I 
I 
0 

~ e 
" 

Bit. Surf. Crae. 

"'" Cour.e 

' 

<-
•+i 

=- =-

~ 
~ I 

=)t p ~ ~ lane of adjacent pgvinc;i Surfgce 

¥ 
~ 
0 ~I 114"Premoulded Expansion Jaint Material 

I 
.~ 

SECTION A-A THROUGH SCORING 
C 

-
• ...i Smooth Edge-2"Wide 

(_Between lanes of oppossinQ traffic direct!an) 

.Yg_rlable Joint Sealing Material 

~ Scored Bond ~ n •• Direction af Traffic 

'H;J . 

..-e 

t..s 

(Between lgnes of same traffic direction) 

PLAN VIEWS 

I 
.e 

j 
0 

1 
-~ 
C 

l~White Cement Mortgr Surface{Type A)_ 

Variable Width 1/ 
2" ' ---- ---------- --- -
~~-\l~~---~--=~--~ =-~---~- -~ 

Reinf. No 10 Gg Wire,spQced 4"ctc lo ctr. 
,, Lonc;i1tudlnal ond Transverse. 

.* 
Class A Concrete 

* Wilen Hlstlnc;i ric;ild pov1 
... -•- _L_,0 L- ,-n, __ ._ ____ .... _ 

full depth of od)acent 1 

TYPICAL CROSS SECTION 

~ 
_Jl/2~1/4" 

t"= -.- 1, +=:::_~1aneafAdjoc 
1 

- . 
~----1 ;:": ~'!=-1L8'.__~" '° ~,mo S~foco 

1 -

I #_ .... ---·"'"" ···-·-· 
1r112" 

t 

' 
Reinf. Cem. 
Collc.Pav't. 

1/4" Premoulded EKpanslon Joint Material 

SECTION 8-B THROUGH SCORING 

ial 

l/4"Premolded EKpans!on Joint Mgferial 
adjocant to Ric;iid Pavement. 

12" 

1/4
11 

\_}--••· ), 

, 
r-- Scorinc;i Tool ~ 

~-
" :, 
" ' ,. 

SCORING TOOL (PLAN VIEW) 

PLAN OF SCORING 
SCORING TOOL (PLAN VIEW) 

NOTES 

The scoring operation shall be done twice. The first scoring shall be done 
immediately ofter the mortar surface has been screeded and smoothed to the proper grade. 

The second scoring operotion shall be done ofter the excess water has disappeared from the 
surface and the mortar has acquired sufficient stiffness to remain in place without slumping. 

Al! surfaces of the scored band shall be smooth,with true Inclinations and draft. All corners 
shall be shorp. The edging on each side of the scored band shall be smooth,true to grcde and 

alignment and shall be free from on excess of mortar at it's junction with the scored band.. 

Transverse Expansion Joints of corresponding thickness shall be placed 
directly opposite those in the adjacent pavement. Also l/4"expanslon Joints shall be placed in 
line with construction joint in the adjacent concrete pavement and at intermediate intervals 
of approximately 20 feet. 

Concrete Traffic Separator, Type A shall be used in areas not 
artificially lighted. 

Concrete Traffic Separator ,Type B shall be used in areas 
artificially lighted. 

CONCRETE TRAFFIC SEPARATOR 
TYPE A6B SHEET 2 OF2 
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-! _ _ ·-Shoulder slope 1tt"perfoot 
i _J_· Roadw0y~Q ~---__ Perna.28 A9gre90te 

EB SUBGRADE DRAIN ,-~-- '- , 

T "'----"t.:.....!i • " • ~ ff Min Slope 114"perft ,,. " 'l.D Min Cut · • Slope 
Min.Slopel/iperft. ~/ 

. . t{ToparolJel d1'tchln cut areas__,,/ '-.. 
Suitable ouflet to left& riljl Through slope in embankment areas_,,,'-... 

EXCAVATION ANO EMBANKMENT AREAS ~ 

sro~lder sk>pe __ ~ .,_ _ -- f'IMa. 28 Aggregate ~ 
'IYt per~~"""'\---1 Roadway ..,, Paving 7--- /)' I Unlf. s· --~-- SUBGRADE DRAIN m P" e ~tter-: / 

Min.slope 1/2:"per ft. Min.slOpe 1/.(per fl. SI of gutter. l I ~Suitable outlet left and right to Under~in or to Fo1.N1dation . I G J Underdroln or Stone Founclotion Underdraln. --- c0 
0 

EXCAVATION AREAS 

____ ---! _;:::::-:::P!nno. 28 Aggregate ----1 Roadwa -Pavln L_ 7-----
~ "' " • Var. depth ..-~ SUBGRADE ORA~. Unit. a· ... _ 

Min.Slope 114 per ft. lo Outlet--
Suitable outlet available or practicable on one side only. 

EXCAVATION AND EMBANKMENT AREAS 

I 

t, PeMa. 2B Aggregate 
WT" I~ RoodwoyiPav1no 5 --=-~ 

~ 4f&it SU.EJGRA.Q~DRAIN ~nif_f.,_ ~ 
Slope - Role of Superele\lotionJ "IIM""'15W§ ;,;;,:-~ -Jl.1:2c •o Out) 

Suitable outlet available or procticoble on inside of curve et------

SUPERELEVATEO- UNDIVIDED PAVING 

PeMo. 2 B Aggregate 

___ 
1 

______ ---~~Q,;iregate 

,,,.,- Roadway Paving ~~ 
,...,....._Embankment or " ~v1,v.... I I_L · 

Ditch Slope 15•Mox. dept~'WSUBGRADE DRAIN )at';?'" \/a. ffi • - _,,., T 
Unif. B Slope 'y,( per ft. Min. 

Suitable outlet uneconomical or improctlcable on inside of curve. 

SUPERELEVATED- DIVIDED & UNDIVIDED PAVING 

ved shoulder , ~=~=J Unpa iobl~ •~Ro"o~a~w"oy0Vl'pi,fia~,n~--2B ~~ . I 

__u,~uA ~--, Agg,.gote 8, • ,Y-Ug~~t,,.cted. 
@ - ,s- ,V, •uo J TLJLJ M_E "'°" &' 17,tail 

I Min I LJU LLl5" ' 4-lnch loym, octed. Mini""" 1 Mn i , Min7 tho,o,gh~ comp ··- Maximum ~P.!h. 

CROSS SECT IONS 

EB-Six(6)inches minimum-or depth of adjacent insulation moterlal or Sub-base. 

OIi JIA,;igregate in excess of15·inch depth is payable as 28 Coarse AQareaote. 
97 Excavation in excess of IS-inch depth is payable as Class 2 Excov0fiol1. 
181-0ne quarter {¼)inch per foot for the width of divisor area. 

The top of aggre,;iote under concrete pavement, base or autter and through the unpav
ed shoulder area shall be covered with eitheL ~me ( 1) layer of aJ)proved tar paper or one 
( l) loyer of subgrode paper (A.A.S.H.O. M74-38),twenty-four (24) Inches in width. 

lhlder Rigid TyP.e Base Courses where Sub-base is not ~tied either on the drawings 
or in the PrOQOSOh Subgrode Drains Sholl be placed on the upper side of all transverse 
construction Joints and as herein specified for flexible type bbse courses. 

Under Reinforced Cement Concrete Pavements where Sub-base is not specified 
either on the drawings or In the Proposal: Subgrode Drains shall be placed on the 
upper side of ol! transverse expansion ond construction joints and at low points 
of grade. They shall be skewed one {I) foot per traffic lone and the nearest point 
of the drain shall be two (2)feet from the transverse joint. 

Under Flexible Type Bose Courses• Subgrode Oroins shall be placed at low points of grade, 
ot transitions between excavation and embankment areas, and where directed by the 
Engineer. 

SUBGRADE DRAINS 

'!I. 'I!. w 
00 c 

i o.o. 0.0 

~ r:5.-:·~:{;{ ~ ~ ,,.,-w-~--- .. x :~;gl f_ ~ 

~ ~w~:1~~-:, .. ~~--~:~~~:i~~ e 
ir:;11 ~ 
'0\CJ .. :;.,: _1 

C ~ 

I o.o.+a· · 1----, 

CLASS A 

Finished Subgrade 

'!I. 
0.0. z, 

t V.%"%½"%}.{M :!.f'·£½i'f'.l'8 

Trench Thn.1 Rock 
or Hord Shale 

T>< 
~~ -· 0~ 
~N 
~ " 
oi C: 

=:! 
.::-!::! 

CLASS 8 

c 
:ii ·~ 

;{31~ 
-----t 

Imperfect Trench 

PIPE BEDDING AND BACKFILL 

1::-:v;.~;,,:1:1 
1:41;!";.~;,,.?.! 
1:-:,;-;.:-.,.,·.:-.j 

GRANULAR MATERIAL 

CONCRF,TE 

FINE AGGREGATE 

~ . . ., 

CLASS C 

'!I. 
Spg_n 

:f,:·-;:.·. ;,,,::.,:: 

it:·· 
C 

Pipe-Arch 

l¼¼¼¾l SELECTED FINC:: (..01'1PRESS1BLE MATERIAL or when d1rer:ted 

GRANULAR MATERIAL 

t 

~ LOOSE, 11\GHLY COMPRESSIBLE EARTH or other APPROVED MATERIAL 

tD. - Nominal inside diameter of pipe. 
O.D. - Outside diameter of pipe barrel or shell. 
H.D. (Hub Diameter)- Outside diameter of pipe ot bell or bond. 
W 112.0 ft. + H.D. for pipes or pipe-arches not exceeding 4B" l.D. or Span, respectively. 

7 2.5 ft.+ H.D. for pipes or pipe-arches exceeding 4B" LO. or Span, respectively. 
b - Vories in conformance with class of bedding applicable to pipe installation. 
c - When unstable material under the pipe hos been removed, it shall be replaced with 

suitable material compacted too satisfactory density, ond the bed shaped os 
specified in Section 6.31. 

d - 1.0 ft. minimum, where practicable. 
H - Height of fill over top of pipe. 

Nole= The use of Granular Material for pipe backfill wilt be based upon the location and type of 
pipe installot1on. The material and method of bockfill shall be in accordance with Section 
6.31. Except as noted, it will be used for all pipes carrying surface drainage located 
within the limits bounded by the outer edges of Shoulders in cut sections, or by the toes of 
slopes in embankment sections. 

The exceptions ore, 
( l) Pipes located in medians. 
12) Piper located under swoles or ditch lines. 
(3) Slope pipes in cut or fill. 
\4) Pipes under drives to private properties. 
(5) Combination storm sewer and underdroin. 
(6) Pipes locoted in graded sections of interchange areas. 

PIPE CULVERTS 8, CORR. METAL PIPE-ARCHES 

Revised for the change in minimum dio~~l~r 
Approved ____ ...,;6'.r.i..\ __ JJ4-_ ISSS --- -· -- CHIEF ENGINEER ____ _ 

'- 1----a'O"*-I Cut:-.. 
Sl~-t--

1/. 8"""1dec(Earth)::z._.---vr ----

24' 

TYPE I BACKFILL 

24" 

TYPE II BACKFILL 

* Unless otherwise Indicated on the drawings. Also required 
for Pipe Foundoticn Underdrain,when used to drain-Sub-base. 

PIPE UNDERDRAIN-TYPES I arr BACKFILL 

Curb --....[_-Y.,, Pavement, Base,I\ 1 - ---, 
' I Gutter,., Structure .> r 

• - , ••• , •• bo.. . ~R-, .. 
L_ I ®-For details of . omlnol· 

il5''+---i TYPEI&TYPEI BockfJ!I 1~t0<TYP£ A 
1 - 1 

• BACKFILL see . 2:4"forTYPE B 
Nom!nal: Bock~I lower portion of 

15"forTYPEA "PIPE U'DRAlN" 
24"for TY If B · Where placed under rfold base, pavement, 

- curb, gutter or other slructures, the top a 
the aggregate shall be covered with one ( I) lqyer of approved 
building or tor paper. See * in PIPE UNDERDRAIN. 

PIPE FOUNDATION UNDERDRAIN 
TYPES A a B, TYPES I a II BACKFILL 

,W-Stqndaca_,,,.~TomPed Soi,-,,,. 
Pipe und8rdraln li 6 ~. ~ .. • ~ers) 

~ Batter I l ~ I: 12 EXCAVATION-@ 
EXTRA DEPTH lit I 

PIPE UNDERDRAIN f~ AGGREGATE-¢) 

24" 

(S&,"d1%1J~fe 

l-15"-i 
I I 
L@J 

EB Poyoble-,L,-c-,-.-,.-2-E-xcovotion. 
Ill 2B coarse aggregate used over Pjpe Underdrain-TypeIBock-

flll is payable as Coarse Aggregp1e for Extro Depth Uf'lderdr9ln. 
Fine agQ!~gote used over Pipe Underdrain -Tvpell Backfil I· ls 

POYoble as Fine Aggregate for Extra Depth Underdroin. 

EXTRA DEPTH PIPE UNDERDRAIN 

Soil ,tamped in 4-inch layers. -- ~ Batter1"in10" ~21" 
ApprO\led local stone or • ~ t"'" 

4 Coarse Aggregate ,. • { f var -' 
Approved slobs of ) .. ~ \ B"toio" 
stone 1"to3"in width · • 

H2'-j 
Excavation in excess of 2\-lnch depth pO)'Oble os Closs 2. 

STONE UNDERDRAIN 

(- Bose,Curb, ~ A Po-,ement,H= __ --, 

---i I G,tte, ., L T' r- II Structure. 1 

L_ 1 Where placed under - I rigid base or P.ave- 18 Nominal 
--.:-:--0..,.,,q~ ~nr~t~1~i~o~f t~! Coarse Depth 

Nominal 18 cfver3dwith one (1) m~ ® 
Depth coorse lov.er of approved _J__ 
_!__ .. 291.,2,.itr building or tar paper. l--15"--l 

I-- .. 1 The 1B Coarse Aggregate 
15----, shall tie thoroughly romped. 

®-IS" for Il.fE....A and 24" tOr ~ 

STONE FOUNDATION UNDERDRAIN 
TYPES A & B 

~tSI= fl Shoulder Area~--r-~ ' ~- -- 'Rood',.,,..,. 
Gutte;_y, '-......---- - _L-~ g. 

2 
',.... --- --;---~,,., .... - 1, 

B , --'""<"··· ". '--~ 
Ag,;iregote ~-~ .. ,, ~ -"'-sub-base 
(Tompedln · 
6" Layers) 

""-eu1 Slope 
'-

I~,~igr 

f Shou1der(Earth!.:z--::r;. __ _.. -~, 
-.~-:--,,; _ ,v41t«JUUy,Povg. 

r,y,:1 ,,;:1,1e, J.L- _ r ~---~·.---... ~ 
•s'!J" ;am~.~ .:,:_.--ts;;,;;;.;;, 0,-ofn -1eu 'ii,,"//~:,, .,.,. 

!i"""~ 28 l!,r;igregate 
'fi.f'A.$1 (Tompe<1 In 6" Layers) 

~

,,_ Coen Joint of ,f~jd p]oe. 0( 
perforations or· lexlflle pipe 

Impervious Moterlol 
O.l!i X 0.0. THIS CONSTRUCTION SHALL 

r,E USED WHEN SUB•BASE 
Class C Bedding S NOT SPECIF-lED 

(4• Layers 
thoroughly 
tamped) 

"-=---w-""'.rCurb NeworExlst9Ct,b'l.!r-
Slope to,'1"J'J"r----.=r.Pavement£-:,-- - - - -7 
d,aw·n ~ ..... -,-~ . -'"9"--.•, ~--;. #..--- Sub-base · 

+ ALTERNATE CONSTRUCTION .+ .. , 
· IN CURBED AREAS 

R6inf Cem. eonc. ... Vit. Cloy Lined ReinfCem ~Exira sti-: PI.Cem.CQnc. 
or Extra Str.Vit.1,;1oy-with open joint octai:.ertl ~ poarse ~ · 

1 
Pert Corr. Metal or F,>.rl.All!h_ Coated Corr: Metal-with parro..crtk1ci. 

Pipe grouped within; 12:e• for 15" pipe so• for 30" pipe 
11o•tor 18" pipe 7o•tor 36"P!pe 

c__ _____ __,,90°for 2.4M pipe &ff for 48'' pipe 

Aggregate- 2B: On cu. yd. basis- Compacted a complete In place. 
E11.cavotion- Class 2:: Width- outside dla. of pipe at bell or bond+ l foot. 

COMBINATION STORM SEWER a U'DRAIN 

4Snchloye,s ot~-r 
satisfpctory \tlrioble 
material thor , ~Pioe- I 
oughly tamped + ~ 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

....j 12'Minl

Excovotion over 36 inches in depth and for 
o maximum width of 24 inches is poyoble 
as Closs 2 Excavation. 

PIPE UNDERDR~IN OUTLETS 

-STANDARD DETAILS-
sus-suRFACE DRAINS 

APPROVED ___ Q~ __ !'.;;'.'.'~ ____ _1950 SHEET I OF 2 
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., 

• 
} 
~ ~, 
~ 

J 
Widened Pavement 

or Curb Gutter 

Ground Line 

A.c.c.M. Pip_e 

Bend Lip 

Shoulder Baffle 

Guard 
Post 

DRAINAGE IN FILL AREA 

ADJACENT TO STRUCTURE AND/OR PAVED SHOULDER r 
Free Sliding Joint 
between Slope Pipe 
Fitting a Pipe 

§_" 36" 

\o Open Mouth 

' ' , 
' I 
' I 
' I ,----- I 
I ,,,---... 7 
I / '\. I I I )I 
1
1,\ __..--..... I 

t / ' ,1 i r·-____ .,,.,i t 

- FRONT ELEVATION-

// ,, ,, 
!/ 

....... _____ .,, 

:i-------..... ~ ! 
! \..._ _____ ....... : ! 
}--------, 

/ \ 
/ \ 

/ ' 

-PLAN-

•• 

\\ 
'' '\ 

1

7:w!th Type A Curb 
8 with Type B Curb 

I~/ 8 Ga: Galvanized a Asphalt coated 

t~~ Joint Riveted 
/Joint Welded 

r Free SlldinQ Joint 
b~t~een Slope Pipe 
F11t1ng a Pipe 

. 114,, 

14 Go. Galvanized ~~/~ 
a Asphalt Coated 

Flong,J 
1f2"Weld 

2" Centers 

-SIDE ELEVATION-

Nominal Dimensions (Inches) 

Diameter for 2:1 Slopes 

of Pipe* A B .c 

12" 28~16 13 II 

15" 291~6 16 14 

* Saa Note 

14 Go. Golvonlied /'\ 
a Asphalt coated~ 

'1
. 

Flange 
1{,2''Weld 

2 Centers 

-SIDE ELEVATION-

36" 

Open Mouth 

/--- ....... 

I --- \ vr '\). 
1, ;j 
\ , _ __,,,,, I 

-COMPOSITE-

1~11,~ 

SLOPE PIPE FITTING-TYPE A SLOPE PIPE FITTING-TYPE B 

Note: Slope pipes draining only shoulder oreos in 

embankments, other than those odjocent to 
structures, sholl be restricted to 12" in 

diameter (Minimum) 

Widened 
Povement 

·~ 

ADJACENT TO STRUCTURE 

Skirt 
Lip 

-SECTION-

Golvonized Metol Skirt 

• 0 
X 

"' 
-z.~f:'" 2.75 X Dia. :r· 

-PLAN-

END SECTION 

Povement 
~1:'J~: 

R.C.C. Pipe 

Shoulder 

OUTLET PIPE THAU EMBANKMENT SLOPE 

Po1_!-.imit of R.C.C.Pipe 

' 
_tg_" 

r-: 
~-.. ~:-4fib-t:ii£·:'£~ 

' I 
I 
I 

RCC Plpo l I 
' ' I 
I 

' ' ' ' : 
' ' i 
\ 

' ' 

Pay Limit of A.C.C.M. Pipe 

_?_4. 

Std. A.C.C.M. 
Connector 

\ Invert Paved with 
\ Aspholtic Cement 

_tg_" 

' 7t.¥~·-:~-~~~- ·--· 

Portland ......,_,. 
Cement Mortar _J 

~ 

.._____Joint Coutked 
with Jute 

Std. Connecting Bond_J 

-SECTION-

Pip~ 

Ground Line 

A.C.C.M. y 

ASPHALT COATED CORRUGATED METAL PIPE CONNECTOR 

Rev- tw,I ie, 1~1; 

SUB-SURFACE DRAINS 
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Nole:- The drilled hole~ in I~ 
~msnl J/,c;// he filkd ,.,;fl, c~rr,enl Jt ;;,; 

morrilr andfl'leDiYider ~ on a c~nl ~ 
t'Mrl'lr b«f 

<"_.,_ I>: 

~ 
lbremenf~P :u, ,ace ~ 

,x'" ;)..,,,,,,,,tl':S?I l"I 'I 'J ~II ~ 
""' •-, ,. • ' ,,p I n' .,.- f) ~ n;r,,d ,,;ma ,r,,,,,,n 

_IQQ r:En-r£flc ""'4 bcr~Nlonq 
•• ,..-{µ,-Cem. Morlt1r 

~lllt1r 

..5l!CTION A-A 

~ 

/bJ!emeof 
.Jvr;txe 

>-Reth/.' tkr.f 

Divider~ Tob.p/oced 
Q/'20 rl.!nkrvo/.,,dcc 

~,,,,,,,-&,,--' ,e,.q J'NII 
ll il/,NiT ,r Pr M¥,d' 

t------<+-1-, ... f-' -----< 

Ct1m. 1'1orl111r 
~,1/ar 

-PLAN V!l!!N- HALF.5l!CTION /3·!3 
ee1/YFC£C£/;J CO/Yc,e£r£ ~FAC .t?IYIPe,€, 7YPE /1 

, ''(bi3f/ 
SECTION A·A Ao,,,m'.l"P;,m,M't!d 

&.rd' CP(,lrJe 

·1- t Cond. 
·8iluf1u'nw.J H4/sr/,1/ , 

Dwide,-..5 lobe 9.10:::~ ~·' 
"' 20 Pl. ,r,f-ervol.s, c lb c 

~,a,.,?/.'4:,rJ,f/»!I' --...:::::,.... I -9" v i 
.&#N~.f-",..-jf',:,,17,!,I ~"'"=='=----~ ,Y,;>T~• H-4LF .5!!CTION tJ·lJ 

~. ·N V •R w T-1, o&_;IIJ "-' 1,p,., ,o/% OT 1Jtv1der1s '""'"""""''"' cy th, 
-r ... ,..... I-. - d~Mol"r-11!,.P/Z"~ed .8/i"""lncv.r.J"ur~e C,::.,vrJ'4'. 

eEI/YFcJRC.€0 CtJ/YC2e!G ~A'FFIC .l?!J//Pee, r-e 8 

X z,:,'o' zoco~ 

~

.,s~ Di,.eclion oF"11'ol'frc 

_ ~ t/.A,v•men/.. 
Oireclian q'/1-offlc , ---

LOCATION FOR 7'r'Pe A;'\ND[3 "11<N:F1c01v1ol!.= 

-Re inf lJdrJ' 

~w/utt .t7,r/,:;;,(rr-1k,mnj, 1'o zo F'~f 

n';';'l?'J'M ~PU< . ~~ /953 =--77'<':..--..., A.;.,,~4!-'~"i, Rssr.~lll' 

COMMONWEALTH OF" PENNSYLVANIA 
DEPARTMENT OF" HIGHWAYS 

REINFORCED CONCRETE TRAFFIC 
DIVIDERS - TYPES A & B 

APPROVED -~--!·~·:;;;;__1953 

·····cRiE'.F·e:iii~ili ···· I SD-1 
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-L//Je?os/ \ £,,El7t:I /b,y/ r< ,,:,;,c/,:c'e$ /Jr,:7c~) 6µ ~,, (p" 1!'/17c/(ld'a>s,:mcl;orc7/Jd \ ._6 6"i:," 
Comer c?l"f',~I Pas/·-----.., 
(/nclvdN Prdce.s <?nd 

TdJ7C"l?&r.f) [

/9/l'eraal~ mell?Od.1 of' Jecc.1,,-1/ly' J1?,r/;fa:,/STq/ 
;u;'°='-' l'o Me llo/'f.rc:nl'c?I ~v/,,-e,; o/'rl7e JV'P/"1C-,,, 

,1...1, I t t I /4.rtMers f"cra/wchil'lg IPPr1c) i t t I 
~ ill i i I ! ' . l I ! I ! ' I I I I l ! ! l 

I I I - - - -c·r,-r1-~,-+~- .. ;_ 
1
1 ll· ·-. -0

. i i v-i:1~ t-~~--;··a---ri-fLI -tt-il 
, 1- . ~,--,,---~- j~ · l 'II · I H-t 1 1 L ·::1 

\?.I I I . ~j_j 
~. I 

. •· ; /fJbriC I ; , ' ~ - : '.; , ,--- i' • ' ---/---, --~-~1;;: I"' .,8race ' i ! I : ; 'i LI"" . ' · I I ~ - I 8,oce-' I 
.f"'i I '"'' 1 , H---- /1/R?ed,hll?t 1 fV6'/d.fdJ?'ior ! /_j, 

~ ~ ~ f1M ~ I I __ -.-- _ ___ _ ___ i i I 1/ <z:-,,?..J__J___L.J--_!j ·~ ~'·, ·n ' · I ' ' "'\ 
\i- 1/t~ , , · I I I V/ ¢..-~rL---,--"'" '!.: 

't~ ~·'1._ I I i l I i rr ---,, --- ' '/ ' J....::.L I '\ ___ • .L. .1- .• _L _______ .l. _____ _ l_j-

n.1! :1_·.,,,., ", x. 7-{_~-~-~~tr.,., ... . ··_"''\"""1/c f ~.5''Mo.x. ~i;,,:,,.~"-':., b ti .J. " .. _ .. *'.'..·:9;.·· .. y"~F.4_~,P/J·' --~-r- '""~ 
1 ~ 1- ''"' "' · ~1 -~ -~ r '& /"...., (/ -:l"' l's · , :...-~ .I ... :,., -z_ ~ I '-li'nc/Jor , ~-~- s::":- u ~ 
I <:,,,. ~,;_:,:;,:,_i'o:, (l\ I L~{~_, ·o· ~(£) ~' 

' ... '>/1.-1,~¾~_t ,, i'~ftf-i,.,\ ~,"', 
'> ~1, "I ·' " I , I~ · "\' 
") •.. · ·. . . . ~ Cd?f.f ff C'Mcr&le , 1....M

1

a~ 1 . [ M,_,,_ .,_ K , I (/?// ,Fa:7t;iJ9.r)-_/ ' 12' ' _t__ , ;211 , i 

·-l_r~;fi TYPE 2 RIGHT-;;_~~y--FE~"~;·--- ---- .... ··-···-- -- --tj 
'it"~ 

~ 
~ 

' 
~ 

~ 

rhi7e.Posr 
/ (/nclocTe.1 MJ/c>1?6'/-") 

Comer ti/" .Pvl/ ?,:,sT. 
(/aclvdeJ .rl"a,,/c/,torkr,rc!<?m,PS, 

,t>r,:7ceJ Pnd Tl'U.f.f rod.s) 

"''"" TYPE 1-~ 

RIGHT-OF-WAY "' *' ----- -------/CJ!CJ"Mox/mClm -~----

f JH 

'c, 
. ' '-,-.;...--i--1 

t 
-I 

i 

T 
ri-r-

FENCE 

- ' 

-- . ·,r-rrlt· l~TTF 
~TI I I I I I I I IJJ..Tl 1 P1 1

1 1 !,~ 
. [ ~--f- : ft , , I 

--(~:.· ~~T-, _: j_ .. -L ~tFf_ 
, , i i ., --;rn11i 

r . 1/1:~-
·1· L 1.1 ' J~""..-

- - _ _:;.:----sj A JY:I 
I ~ I ! ! i : ~ r----; 

Note, 

4\>'>'::::-0~ ... ";;-?; 

TYPE 3 

Details not shown ore the some as 
for TYPE 2 RlGHT - OF-WAY FENCE. 

RIGHT-OF-WAY FENCE 

Note= 

~1
1F~~:~~l cit0~gxi~u~n9Jb8°i~~t tn::s~~I 

betae.i end and/er cornar pvst~ in level 
terrain, and/or where directed. 

~~ 

·!·fii 

L/lle/1').Jl 

Notes= 
Line Posts shall be set in Class B Cone. ! 
Footings {36"Xl2"Xl2") ot maximum intervals ,__. 
of 160 feet, and/or where directed. 
Place Pull Posts at angle points in vertical 
aliqnment, at maximum soo feet inter vols 
belween end and/or corner posts in level 
terrain, ond/or where directed. 

;~'.! 

i;rJ,Jf',:uf-

.e 

/~ 

Revised for addition of TYPE 3 RIGHT-OF-WAY 

Approved~ . ./...!.i;_ .. .1965 

FENCE, ETC. ~-~/ 

~-- -~~:.::__ ______ _ 
- - -.- CHIE ENGINEER 

Revised for addition of NOTES. 

Approved. L¼'C.?2.e<f.C t_ _1961 vZ-=-6_/~~-~-
COMMONWEAL TH OF 

DEPARTMENT OF 
PENNSYLVANIA 
HIGHWAYS 

TYPES 1,2 AND 3 
RIGHT-OF-WAY FENCE 

APPROVED.~~'¥'--~q2 ... 1953 
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loaM'211ID''"'' 

w 

"' "' w l!l ., 
I.; " "' ., 
z "' & V, 

z: ... " 
:,: "' .... I-
- 0 3 z 
w 

" " :, 

~ 

" "' & 
Ir. 
I /.!cl 

J 
I 

1 

'I' I I 
I 

2"Gf1L\/. CONDUIT 
BUSHING 

·rtr 2'%'GALV. STEEL 
: 1 CONDUIT 

81'ti'l6 1 I ,___--a, 
..LL ............ --1, .................... ) 

s:rr1~bu 
0I (()I "'I-:_: ..._I :,I ,._I fl 
CV - - l 

11" OIAffiETER ANCHO.Q 
BOLT Cll2CLE UP TO 8H 
OIAmETE12 p0LfS. 

~ 
BEND AS 
12EQUl!<E'P 

J 

I 

ALTERflTE CONDUIT 
LOCATIOT'I. 

\:, ., 
"' 

G!lOUNDING LUG 
POLE BASE 

2''r,d GAL\/. 
STEEL CONPUJT 

2'·0" 

PLAN 

FOil GENER.AL GUIDANCE 
ONLY. TEl'nPLET,FOJ:Z SETTING 
ANCHOR BOLTS, IS FUF2Nl5HED 
13V mANUFACTUl2EQ WITH 
EACH PDLE ORDER. 

G'.f>oGt 

il-".o (11ye 

HANOHOLE 

N0.4.f3ARE COPPER Wfl2( J
FOUN04Tl01'i: TOP LEUEL 
WITH PAVEmENT 

I f C SHOULPEJ.! 
_.,,., A 1 

bi 
"-

FORtn 6"1'3ELOW 
6120UNO LEI/EL ONLY. 
13ELOU) nus POINT 
CONCQETE SHOULD SE 
PQUREO AGc:llNST 
NATURAL GROUND. 

l;---.:::t---- CLASS (3 CONCQETE' 

t{OTE A•4ANCHOi:2 BOLTS ___,,,-, 
REQU112EIOI" PIA. 13'r' 40''LONG 
FUr.!NISHEO e·y n1ANLJFACTU'2E'l2.* 

" lo 

\ },j-L l ., 

"' 

lo l r 
) 
( 
) 

( 
) 

~ 
r 
) 

\ 
) 

l 

~- 'tt ( ..., .................... ) 

'' 
:u 
JJJ, 

2'-d' 

PLAN 

ALTEQNATE" CONDUIT 
LOCATION. 

~PDLE 

PDLE /3ASE 

+ 

!'IO.413Al2E COPPE.12 WH2E * 

11..0'1 

( z!.O" 

;1 
~z 
0\ _, 

~(--......_ __ ~ 
r--.: -- 4-'-

) ?2'\dG~L; STECL 
t CONDUIT 

SfJOULPE'R 

(COPPEl'2·CLAP STEE:'L) 
~---c ... .,-w,~t.

0
:a~CONNECTOR ~~,Q1/2 RDO 

I 
:::);: Gr;?OUND RODYzx3'mrr-t. 

( 1~· CONNECTOR FOR !ti'Roo 

~ 
C,QOUNO t200)z:"x3•m1N. 

_cc___ __ ~................ ..... ......... 

z!.J!, (COPPER-CLAD STCEL) 

ELEVATION 

TYPE- F 

" 2'0" 

ELEVATION 

TYPE-C 

SCALE• 1'~1'-0" UNLESS NOTED 

CUl2G 

'II I I 

' l'·B" 

EbAN 

2"¢GALV. STEEL 
CONCUIT 

~· TRANSFORmE'R GASE 
FOR SEl2!E5 CU;?CUITS,ANP 

IOR UNUSUAL CONPtTIONS 
SEE SI--IEET 4. N0.413ARE' COPPER 

WlQE J-

JliEXPANSION JOINT 

Z", GAL\/. STEEL 
cormu1r 

t WHE:'N ADJACENT 
TOSfPEWALk'. 

,~-1 i''i 6~" 
I I 11 "''· I' I I '111~ ,,,. 

11 I llbJ \ 
i: I I I I I \ 
I I I ;,{ ' -
II \.'--J.11 ) '1o 

CURB 

I' I ' _, l ~•o, •'•" II II ~ t<) 

:;Ji I,_ c-'} l ¼1

EXPANSJON .JOIN ,. __ ) - ( 

' I ' CLASS G COrlCQETE ' i_~ \ ~ 
J 4'1 { !: SEE'NOTEA ~ l-:.... 
L -I!- ........... .., 
I ----r ~ 2'-o" cor+~ECTO!l FOR Jtd'Qop 

L GRour,o Rooit")(.5·m1N. 
(COPPEr2·CLAP STEEL) 

ELEVATION 

TYPE-P 

NOTES: 
•-ANCHOR BOLTS SHALL EXTE:'N09~mrN.13ELOW FORtr1EP SECTION. 
+·GALVANJZE-0 STEEL SP'21NG LOGk' uJASHER . 
13· INSTEAD OF /JIGGING 2,._d' SQU~RE HOLE, II 2'-0"ROVNO AU6'Ell 

mAY 13E' USE'J'J. 
C·TOP OF FOR.ms SHALL ee: LEVEL IN BOTH Dll2ECTlON5. 
0· ALL .'INCHOIZ GOL TS NUTS t WASHERS ANQ TOP8''0F ANCHOR 

BOLTS SHALL 13E GALV.'INIZED, 
E- mAx1mum 12E515TAl'ICE' OF' GJ2OUND ROOS SHALL BE' 25 OHMS. 
F· SEE SHEET 4 FOR POLE DETAILS. 
G- FOR FOUNDATIONS ON 612lDGES SEE STANDARD PRAWINGS 

ST-140 flNP ST-!41. 
*-LEAVE' 30 INCHES OF GQOUNO U)U2E COIL.E.D A80UE'. 

FOVND~TION.(UJIRE EnENDS THROUGH CENT,R OF 
FOUNDATIONJ 

H-FOUNDATIONS ARE DES16NED FOR 30-FOOT moUNTING 
HclGHT OF wm1rlAIRES. FOR HIGHER lnOVNTINGS CHECK 
DESIGN AND REVISE, IF NECESSARY, FOR ADEQUATE' 
STRENGTH. 

ADDEO NOTE H. 

APPROVED-.fE~l~!i}§.1!... ~----
REMOVED JUNCTION 8, PULL BOXES. GENERAL R~O~S. 

APPR0VED--!Y~[!,_~~- ---c,==--':~ 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 
HIGHWAY LIGHTING 

FOUNDATIONS 
APPROVED ..... AY.f'.J.~! •. l~M ...... 

DtPLifY···se:c·~ERiN'G' 

TU.C.. IY .£,K,. -·--

SHEET I OFS 

SD-20 



,Oll,I •• ,., lfV ,~1 

\o 

1'6'¢,i<J.fFLAT HEAP 6QONZE 

Iv 
mACHJl'IE SCQEW5;COUNTEl2SUNK 
fACH COli?NER. AND ll110-A?1NT 
EACH 5101:. 

6"1 1'3'' 16"1 ·······-----
1 

1 CLA~!iflCONC.:k:\:.lt:. \I ,..,, ' 1'-3" 
, .-- f-~· I I ·~~: 

\01 ;·;.' \ 1 ·.~;. COVE12 PLATE i 1'"2 I 

~-=,='f.a~-~·c;(,I WELDED 

21 t.tcr I r=:tJ 
;. :;;.,,._ 

,::.•;1_ .• 

6" 

"J,.:-.,;· 

l' 

Ii 
' 

PLAN 

2'0" 
fl_ 

'\' '' '' ' l 

' 

j( 

6" 

'\~ 

" 1" *' ,,:1,~:1 
])(~ ~~ 

CAR 

:3";t3'1<.?." \__ -=~-R---~--fi=' ANGLE~ LJ ____ _ 

.,;.: :Ii20rl 
··_4,, [a.---IN51DE ~-. 

~ I SURFACE "~~~2-CLR_2_A_C_O_A_e_s£,,_ 
)"" ~i<S~ I OF eox. .... AGGl2EGATE 

SECTION Z-Z 
SCALE:~~ I' SECTION A·A 

TYPE JB-1 

'iii G'B" 
,LIT 

: z I I CORNERS 
1 : m\TEREP. 

~I 7\o\--+I ~ \0 
L3'k3'f<¼,u 

\ FRAmE 
' ' ' ----0----0 

CHECKERED STEEL COVER 
PLATE l8*

1

-"183/'s)(Y4'THICK. 

FRAME-PLAN 

'3is"¢1-J{ FLAT HEAD P.il20NZE mACH!NE 
SC12EWS; COUNTER:SUNK E.RCH COl2NER 
AriO m11J-POINT EACH SIPE. 

··~ 
6" 2'-0" 6" 2" 

_L 

;;,rf -..jl "'"' 
2!.o" 

~z A 

, i..z I : 

'al ¼=¼-+--fl=$-" L 1····1 1--· I_J \)1=+ffl"' ;:, l: ::.. - .::-:: -~- -n 

L~ .. ,,~ -~t 

' ' 1 WELDEP CORNERS 1 

' l1t\ mir£R£P \ IL () --- ----t-- - - iO P-' 

~ : I \ 

I L3",c.3:kl4 I 

" t/.,,, m ' 
' 

PLAN 

,.1 
"'' CLP,S5 A CONC12ETE {' 2012 2A OARSE ,~~:- _j_ 

H ,l!GGREGATE :: 6ff-8" ,,.T 
SECTION 8-8 

TYPE JB-2 

NOTES: 
JB-J ANO JB-2 SHALL 13E U5EO JN LOCP.TIONS 
WHERE THEY WILL 13E SUBJECT TO LOADS NO 
HEAVIER THAN PEDESTRIAN TRAFFIC, 

FOQ OTI-/ER LOCATIONS U5£ VB-II 012 Jf3-l2 
SHOWN ON SHEET .3. 

EQUIVALENT APPl20VED P12ECAST .JUNCTION 
BOXES mA'r' !3E SUBSTITUTED FOQ VB-! ANO UB-Z 
SHOuJN. 

,qFTEl2 INSTALLATION, ALL EXPOSEP STEEL 
SHALL BE p,!HNTEO WITH ONE COAT OF ~eo LEAD 
ANO ONE COAT APP,E'OVEO r31TlJ((JJNOU5 PAINT. 

' I 
Q 

----Q 

" CHECKEREQ STEE"L COVER PLATE 
2.73/l x 27fsxJf THICK. 

FRAME-PLAN 

SCALE: r:eJ!..o"UNLESS NOTED 

J:, 2'0" I" '"...l~I ..o \--.- IHMI ,11:111tGROUND~LINE 
L.. " I f 

~ 
iwmeER~TO 13( 7 PEPTH DETE:::J2trltl"1'EP BY 
: DOUGLAS FIR OR I DEPTH OF CONDUIT. 

\c I SOUTHERN YELLOW: ll" 
_, I P/1"1'E. I C 4.. OF --- I -~ -7 ~/CONDUIT 

~ I _ _,, - 'O ,_ ,.,. -'-' 

,_ - ~ I] 

,I 
PLAN 

TYPE JB-4 

ELEVATION 
SECTION C-C 

BURIED TREATED WOOD JUNCTION BOX 
FOR OFF-SHOULDER LOCATIONS 

GENERAL REVISIONS. SHEET NUMBER CHANGED.WAS ON SHEET l 

APPROVED_::!_ll_tlg__J._I.~~---- _____ ?~~ .!!f..:. 
DEPUTY -~EC'"ifE~~NEERING 

PENNSYLVANIA 
OF HIGHWAYS 

COMMONWEALTH OF 
DEPARTMENT 
HIGHWAY LIGHTING 

JUNCTION BOXES-LIGHT DUTY 
APPROVED ......... Y.\./N'.~ .. l, )~~-·· 

Oe:"PfrfY"'~GiNE°Eif1NG"' 

TIAC!D 11 .,e,K./.,. 

SHEET 2 QF5 
' 
SD-20 
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3' 

12" /Z" 3 ;;r4 8" Anchor ,6,-rr5 i/J A,lh CoYer oad .5a""orfina Frmnes 
tJor1:: 

Norma/ Posilion of Conduil-: 
When 2 or more are indicofed 

I I in eoJ, of" 4 Sides 
L' ,f I 
I • ~j 

12" /2" . - I~ 

z.,r4 - a"Anchor Bar.s 
3' , ~ 6" G" , " 3" for J1Jth Co/ler I Stipporfing Frqmes ....... 1-·1 in fhis t Opposife Side 

~------,---1--,..._-4--1_.i--; • 
" "' 

on some side lky ;nl/ be SP,<Jced 
6" on centers svmmefrico! 
ahou.f if of Eio;r.. ' 

Z~J"'P /J,fefa/ r'IJ'}e::. 
/or l/rfin9 cowr. 

.,, 
% 
~ 

'l( 

-...; 1-+1---t 7 l 
~ I : 1 1 : i:ol 2-J'diUefa/ Pine~, 

'~ ~--- 4=~ _l_J_ -~ -

- Drain 

12.-#',I U-.Bors ~ 
(,4s shown) 

6" 

Jl/orF: ~I 3'-Gtt 
Where .JvncliM Po.t is in SideM7/I:. ~ p L A JI 
4reu, fop lo Confo(;n wifh ~ 
Sidewalk. S(cpe. 41 all olher I....> ,.see [:nhrgerl 
/ocafions hp I:, /;e /eye/, .5::I ',tOelai "C .&law 

{! \ 
/nforl/2<."'- ·r.1 · 

I I ;ti 

•ll~lil NorE' 
For locufion, stje and 

Numbr t;/ t;nnduils f'or 
eac/2 1h//clion &r H~ 

LiJhfir!J Pklns. 
~ I C;ushed Slone c_r Grovf 

lJrrJinsh Cwb (lt/ro/n 
Nore: --· 

r'l'o//ld'll Jwo(2)Cu. F'f; o/' #a. CB 
A99re9qk_ fo,: f)rq/n wkn M 
//n4er"'drqm IS Anulable. 

SECT/ON A-A 

,':) 

' . I . -~ -~ 
• -~ 

"' 
Normal .R,sif,on of 
Condutf Sleeve 

#4-(-o";/ortf, Bars (,i) 6
11 

Cfrs. 

'i Premoah'erl Join! 
Filler (Hlhere 6ox is 

. ~ sef tn Pa Peel ArM) 

.''! (. Curb or /tlYea' .lrM 
Weep Jlo/e 5lols J}"..,;j',1•/,ftde 
In ~one. 1,1,/Hler /Jroin I/oles 

#' ,('-f?einf Rods tAl 4
11 

Ool/2 w-ay.s. 
C/oss;q~Canc. 

I.......-C,1p Jflien Nft1ired 

·Condwl Sleeve wbre req1tirt>d'. 
,,,. rar /ocohOn see Lighling P/ons. 

6 ,N.T.S.) 

5"? Or01i1 die 
NorE: 

CoYer wJ/h 3-Ply T,:lr A:l~r and 
!Jreal. lhroujh //ale ofl':'r wmpleli~1,, 

~I 

4 
l 

-~ -Dram j .&. + ~ 1 +. ' ~ t-o "1 ----+- _L -- : +-1--1- 'I 'I 

~ ( B I / : /3 • i\i I") 
~ ...____ =+====---=-=z fl) 

«! 
,, ~ 

Oj I ' 

~ B h' I t ....., ., us m9s , ' cs=f' , I ~ 0 , 

'" 
ti I I"---,..• ', ,.._j II;) -- -Ir 
~ L t"t J ...... I i'i cy: 6" ~ ~' ~ 

( _...,......, ---.i_#4 x6'.0"//oriz. lfar.s 
. J 6 ~ <;g· I g~ 6" I Nore: 

ff.; {.J-Bar.s(asshown)_J __.,.. z!.6" Where Junction BtJris, 
L'Jrrn. Tnri In (,1J11f'nrm 

tz-
Nort-: ~1... 

Normal fbsJ/ion of' Condu/f. __- ~ 
If hen .?or more are indi"calM on ~ 
same side fhey 111il/ be spaced 6" ·~ ~ 
on cenfers Sflmmefrita/ ~\ ~ 
abouf f o/·Bo,r. ~ ";, 

In .Earfh 

Nore: 
Fer Localion, sire and 

#umher nf' Cnndt1.if:s itlr 
each J1111cflM 80,( s~,;, 

PLAN .5/deivalk.Slope.' ,4/al/ofher 
.5Pe Enh~ Lacafians hp lo /Je /e11el 

Oekli/ C: .Be/4W(.:Jee l}efoil'e• f''Premoulded Joinf 
.f"(N.:;;t J" A1ler(where 801: ;5 
~ .sel in Rued Area.) 

Cwb or Paf'ed Area 

~ /Veep S/c:Jfs 1f·,t1f'd"Jllnle 
in Cone. under Orain ;/2/es 

#,f Re-inf. R"ds 61> 4" 
bofhHloys 

il_ghflng P/Qns. I I". i .. I I e ~t'.1s;::7!k---C<p ""'" Mf«;mf 

Condu.if Skeye wherereqwM<I. 
For Localian, See llghfin.J Phns 

'q CrllshedSfoneorGM '6"(N.T.5.) 

{}. , , C, .L •,1• J • _s~fl!)roin /k,k 
- rolns TO Wl.l u dn:lln Nore: 

Nor€: Pro1/io'{' Mo(.?) Cu. Ff of M,. 215 ---..,~.__:_ Cover ,n/h ..1..Ply Tar /iJµ,r 
A9'1,-,,quk_,<,r,o,,,,;,_,.hen ,,,, SEC'[/'ON B-B and Breof_ fhroa;/2 ho/, 
{Jntlerdnvn IS ,t/palla/J/p_ a/fer Comp/el/On. 

JUNCTION BOX JB-12 
Scale : l'.,1<-tr' 

JUNCTION BOX JB-11 
5ca/,p:l",,.;!..o" 

NOT£S: 
/-VB-// qf1d VB-12. d'MII bf!. tls11d 

k7 Shoulders or olhGr /..oc(,rfio~ 
whers fhey will be su,e.'d JV li!hievhr ,!..aad~. 

z-For ofher Lccafiol"Js Lls11 t/8-lar.JB-Z 
Shotun on .:5heef 2. 

3-Eivivolen-t App~ved Preco$f,./uncft0n Bo.,re.$ 
Af"!I be 5'ubS.lih.l/ed ~r J/3-1/ and J,8-12 .Shown. 

'"·M-, =! If .... "" I 

,:·,~· ~,.,. 11 l :• • ,ec .. ·; · .•:-•,'.•°;'.~ B n g 
.~ ·~.:-.... <;.'; \ } .. :.:· I I , enf bgr 

;. 

f'-Milered earners 
welded 

l'--L 4,3.4 

/:FRAME PLAN 
(Steel or Aluminum) 

No Sco/e 

Pltld Beod 
around Ptpt1 

,, 
:, "· ""' ,, - - c>-f\,.] 
II 11• I 
II I (\JI 

of 

11 !1 
\.~ 

DETAIL ''/3" 

enerol revisions and replaced Detail "c·11
• 

APPROVED_FEB.15..11966 __ DEP~RlNG 
.Y 

5fraiqhl ar 
£ 4 x3 .>:~ 

d 4 Anchor bar 8 11 long 
(For spacihg se~ plan) 

ENLARGED DETAIL "C" 
COVER FRAME { SUPPORTING FRAME 

Scq/e: 12 Size 

Structural Steel shall conform fo ASTM k3C designation. 

Structural Aluminum shall conform fo ,oe,J-TC designation. 

All cancr,dt2 fo be Closr 'A". 

COMMONWEALTH 
DEPARTMENT 

OF PENNSYLVANIA 
OF HIGHWAYS 

HIGHWAY LIGHTING 
JUNCTION BOXES- HEAVY DUTY 

APPROI/ED ........ ~.l!~~.!.,J~~ ...... . SHEET 3 OF5 

DEPfrr·v·~tiG.1tiEiR1NG SD-20 
J 



FORM NO. 4237 

ROUND ALUMINUM and STEEL POLES 

L1m_1fh fo Fif Lum/noire 
Tena, for Slipf,"fftr ( Z") 

Pole-Top &/las! When Nof ~ 
Housed In Luminaire or 
Trans/orl!Mr .8ocSe. I 

Sfeel 4.2~ Oit,,1 V 

C / l.uminaire ~ Shed No.5 
.-,.-c===I: _LTj 

-.. 
! 
d!e 

J i Alum 4.5 • Ois. (/I/om..) 

Provide Prolecf10n / 
for Cable /nsu!alion r ~l6~8' ~ 

-!0~/2!.15' BMC.ke/s 1 ] 

{ 
l 

Round hpered Sheff--
~ 
il: -~ 

Anchor Solt Circle Dis. 
{Slee/ or Aluminum) 

'l 

I ~Jabr1cafed Slee.I or Aluminum 
~ A/IOIJ Transformer Base Wifh 

\ 

Door ( A/female To Anchor 

a" ~ &se). (See DETAIL Bl 

H(Jndho/e ----in {#!.) ----
1+ Anchor &se 

rSee~ 

Type of 
Mt1len8! 

Steel 

11111 ,i1,iH, _i;-J!-.IL 1_ ,i.d*t,,_ Anchor &fl Templafe For 
-i 'f[ I- fl[, 1 Al. { St-ed Poles Furnished 

1"' 1 1 1 Ji I WilhEachOrder1 8yManu-
l ___ l I __ _J f6Cfurer 

NOTE: SEE SHEET NO. I FOR DETAILS ON POLE FOUNDATIONS 

POLE SIZES(EXCEPT DAVIT-TYPE) 
(DIMENSIONS MINIMUM) 

Nont\ I Breckel Spread I Wall 
~'f· Typa -~· I 10· I 12· I 15' !Thickness 

25
, Single 1·x3_9-;..ze-o 7-;.3_9~22:0· 7.5·x4_4-.2io 8.0.•4.9-_ll!O· 

Twin w:J.9:22:q 7.0_~~J.9:11 22~0~ lS:4.4722~0 a.0;4.9_~22~0: 11 . 
, Si119/e8.0>t..f.l112?-0 8.0•4.2•l?-IJ 8.tJ•4.Z•!?·O B.5•4.?~27-0 gq, 

3 o Twin 8.0 •4.2.•27-0 ao·,,4.2 xz7-·o· lio"•4.2"-27·0· a5;4.7K,v,'tf' 

5
, Singk 7.0·,,4.5i<?z.;z zo~x4.5':tz2:z· r.o~•4.5V~z· zo;,-1.5·;zz:2. 

Spun 2 T1JJin 7.0 ,,4..5<2~2" zo ,,4_5ic2i:,z 8.0;,4.5•22-2- 8.0i:4.5 x2t-Z ,, 
Al11minum 

30
, Sino/e 8.0*•4.s<z7:z. ao·nf.5'.27-[ 8JJ><4.5.,..2~2 8.0•4.5-.,..!'l-2 OJBB* 

liuin 90"•6.tJ".Z?·Z 9.tJx6.tJ•l'7-2. 10.0"116.0•27.:.z• /O.Oi60•27--Z. 

'-t'--Noll Tl11Ckne-ss tff"JI /ncreo.5e to 0.250" Where ,1/ecessaq, ond For .30' 
Tw,i, whe~ 8N Oiomefer of Bose m°.!I U Sc,f',Plid 

NOTE• DEDUCT HEIGHT OF TRANSFORMER BASE FROM POLE HEIGHT WHEN BASE IS 
SPECIFIED FOR ALL TYPES OF POLES. 

WHERE ALL STEEL AND ALUMINUM POLES OR TRANSFORMER BASES ARE 
IN CONTACT WITH CONCRETE ,A CAULKING COMPOUND SHALL BE USED WHICH WILL 
BE AN APPROVED AWMINUM-IMPREGNATED GRAY-MASTIC TYPE, MEETING THE 
TEST REQUIREMENTS OF THE FEDERAL SPECIFICATION TT-C598{2). 

FOR ALL POLES,APPROVED IDENTIFCATION PLATE SHALL BE PROVIDED. 

ALL DIMENSIONS ARE BASED UPON 30-FOOT MOUNTING HEIGHT OF 
LUMlNAIRE. FOR HIGHER MOUNTINGS SOME DIMENSIONS WILL INCREASE. 

DAVIT-TYPE POLES 
L tngfh fo fif Lvminoirt!I 
lel70f1 for Slipfifler {Z") 

""> 

1 

-4--''m

1
,,,.,',,, See Sh"/ No S 

--------- 1" • • , '-', 34!. 0 foZ for6.span 
"-.:'\', 2' fo 5°/or IMger spans 

\\ Q. 

Where Twin Davif Arm, \ 1 ", 1: 
are used Wtld" ¼~Gusset~ I E 
flak oneach side of Jo,',,f \\ 

1 ~ 
~nd Top Closing P/Qh:. {• Telescope JC1f1! for ct 

--'r a// Jp.,ns over 6' ~ 
i Drill ¾,"Ola. Hole In Oavif / 

Arm { Weld Jf"s,. Nul our 
Holeforl'i"UN.C J<l"Lon9 
S.S. Allen T11pe Heiidless Cvp 
Polnl SefScMw Locked by 
,¥ "N.C. S.S. He}(.Jom Nvf. 
( One on E11ch Side J 

ALTERNATE 

tlse ½" Sfalnless 5/eel 
fhrovgh &If wdh Y2 '' 
Lock Nuf 

V Pole-Alum.or Steel 
loper 4s lre'lvired 
ROt.Jnd or (kf4gonal 
From 80.se fo 
,"7enon. 

"' ~ 
l! 
,!! 

JI 
§ 

~ 
~ 
~ 

·"' 1il 

Dqwf .5pon 6' 9' 12' !5' 

Rqdivs ( Mox.) 5~' 7~d ,o'-d ,o~o' 

frqnsformer Bose 
(toA1:commod11fe 841/aslJ 
l(see DETAIL B) 

Anchor fuse '. i Connecfor Bolls £
/hndhole Q 

See DETAIL A ~¾fi'!. J24''s.c. 

( Anclwr Bolls , =iJ ' ~ ( '4nc/,or Bolf.s 
10X.'!...12f."E.c ~ - 1s"a. c. 

'l. z NOTE= SEE SHEET NO. I FOR DETAILS ON POLE FOUNDATIONS 
OIAMET£R AT 8ASE(hfin.J Wall Type or Nom. 6'l)Qvif 9"1Joyjf 12'/Jovif 15"/J,wif Typ< '*' Wall rhickness 0.219".. M/?° Thick. 

Moteriol #. Span Span Span Span 
o.2so•for Twin 9'bavif 2!f' 7.5" 7.5" 8.0" 8.5" Sin.fie 
Span 30'M. H. 4nd for .S-lee/ 9.0" JIGA . 

7$/>, 30' a.o" Single ()r Twin IZ'12ntl 
25' 8.0" /~' Dovif .5pon. A/vminvm 30' lJ.O" 

. nd !i-~n$former -&.se 
The Plo11y 

4 
re A.ooroximok. Olmen:s1ons o rr 

. fer /"or fbl~ f)ose 
*Bolf-Cif'c/e ~},~k124': 

VoniP,s from z (-· 

"'v ~ 

8.0" 8.5" 
8.0" s.o" 
a.o" e.o" 

a.o" Sif19le 
0.188 or 

e.o" --~ 
7,,,,;n 

15"8.C. 

II "8. c. Up to 
8 Hole, Pole-If 

~ 
..,,,, 

11 "B.C. Up lo 
B •o,a. Pole* 

.Jx 

x A=" Ooa, s R,k Boil 

-· Removable fed) 
1 

,, 
13 

5,i. ;Vvf(Welded : V-Corer ( 4 Repu1 
IYz- cfetb/e opp::,,ok +: :\·, Anchor&se{See R=,.bi•m•~:~:::::~~)

11 
_ DETAILAl 

~c,o· 
,-; . 

Bolf Co\'er c..,On I 

URequ1red • 

I 

' SECTION X-X 
ANCHOR BAS£ 

~ 

DETAIL A ~ 

J] Nofe:Anchar-&Jf kmplole 
Furnished b!I P4le Man11facl11rer. 

+ Golvon/zed 5fee/ 5'pniy Lock 
Wosher. 

TRANSFORMER BASE 

DETAIi,,_ B 

OCTAGONAL STEEL POLES
( FLAT OR FLUTED) 

Lenglh fo fif lvm,"noire 
Teflon For SlipFiller{2.") 

Polt · Top Ballt'lsf Wheflt! 
Nol Housed in Lur/i1'ne1"re 
or lrtms/"onner Bose. 

~:':f"'' s.. Sh.,/ N,.!f 

~' 
~ 
<f 
~ 
.& 

4ZA 
P,--oyide Prolec/.;011 I 

{Of Cable lnsv/a//On 

4~-6'-B' 
,l----- 10'-12'-1s'erac.kels~ 

Ocfagon.,I 'hpered Sheff-

Aacho, &,//·Ci~k Di,. ~ 

I ~ 

« 
~ .s, 
,:, 
g, 
"' Ii 
~ 

l 
.'< 

:il 

~ -II 
ft1briu1ed Siu/ AIIOJI 
Tranformer Best- Vlifh 
(Joor{ Allern,le to Andwr 
Base).{See ~) 

Jlt
ndhoi•/ 

Anchv &se-------

ee DETAILA) ~-

l I n-u 
I 11 11 1 L.-\lJ 
~ rirr-'il7 l jJ IL i 1 &., ~n 1 
,___1 l_ __ :J 

NOTE: SEE SHEET NO. I FOR DETAILS ON POLE FOUNDATIONS 

CONCRETE POLES 
( PRESTRESSED REINFORCED) 

L englh fo 1/f L umiMlrt:. 
Tenon for SlipFi'ffer(2'? 

IA/ Pole-fop &llasfAdv,SeJ----fJ -""'=--.L ,:L11n{naire See Sheel No.5 
Far l5'8r.9ckefs ti I 

r/r,i,J. l 
. -

IB.) B,;,1/asf in Lvm,n4/re. ~ ~ 
~fiSfador!I Wdh 
Shorler Broc.kels , , , ~ 

.f-6-8 --0 

Provide Profech~n 10~1z:15'ar«kels .=::: 
f,sr Cable lnsu/allon or Davi¾ -i:: 

" :1! 
g, 

"€ 
If- Oclagor,a/ Tapered SM fl ~ 

' ~ 
~ 

·" al 

&11-0own &se(A7fern.,fe 

N~m/hole rrfi 
-,;;; JIii 

~'.::;;J!..!F.i-4-...,.,,,- -1'1"' ....J.,.ll.JU;: See ""~heel No./ for 
~ Oe~4,f5 on Pole R,oh</-

1~1 b1 a/ions. 

We f Tamped Limes/one 
Screenings. 

,_ __ I 

0: 5'Wifh 4~6~8
1 
Brackefs. 

0•6' Wifh IO'·IZ'·l5 1
8r11ckels. 

REVISED BASE DIMENSIONS FOR 12' a 15' ALUMINUM DAVIT 
POLES AND ADDED GENERAL NOTE. __.,.-J/JA,1,,,,.-;1 _ ,1. ~ #;---
APPROVED_E_E~J.5..J~6!_ --.tf...!!'....I'J_&?!:-~-

DEPUTY SECRETARY-ENGINEERING 

GENERAL REVISIONS a CHANGED SHEET NUMBER FROM 2 ~ J .,,,/- / 

APPROVEo.!1!:!.NJ:.!,~~--- DEPUJY-sECRETf"~ 

COMMONWEALTH 
DEPARTMENT 
HIGHWAY 

OF PENNSYLVANIA 
OF HIGHWAYS 
LIGHTING 

LIGHTING POLE DETAILS 
APPROVED ...... J.l,I~-~- ! ,I.~~~ .. .. 

OEPtir·v. ~N(i1NE'ER"i"NG ISSD-20 
1"R .. CEO BY ~,.lf., .. E, 
FIN .. L BY ••• CA H.,.f.. .. 

z .. ,· 



-'2'17 .., ... , 

LUMINAIRES FOR MERCURY LAMPS BALLASTS FOR MERCURY LAMPS 

22"-JOM 30"-40" 

# 

/ -<°A 
I -1 
\ &cond<!lry to Lumin.!ire 
~- ~ 
I \ 

~==- \ Transformer 
I Ye.~ 
I i,\ 
I ,, I 
I : ,,1 I , 

&llt1sf 

I 
I 

,l-12· 

&Jlasfs 

Map.er 

2" Pipe Brockel 

Hinpltl eilher Poinl 
Fbsili~ Spring Lakh 

Hinge afeifhe; Fbinl 

2"Pipe Bmckef Fbsifive Spri"9 Lofch 

f i'! 97t\11i 
I I I I ,_ 

ff
Br«lcefs 

I ~ , 
,/y 1/ • . 

( Secondary to Lumrr'l(lrre 

d ·Lt1mp &ll<!lsf1<. 
Prim,,r!I From Underground Circuif. 

'lt:ll112g be al'fod11?d lo side. oF 
Tronsf'armer Bose. 

Primt1ry From Underground Cirwil 

FOR EXTERNALLY MOUNTED BALLAST WITH BALLAST HOUSED IN LUMINAIRE POLE· BASE TYPE POLE-TOP 
(SINGLE) 

POLE-TOP 
(TWINl 

Luminolrfl• foh011f1Rt1flflclor-Rt1froclor Typfl Opl/()(1/ Sy6ffJma; With fJilhflr Acryl,c or Claar Gloss 
Prismatic Rflfroclor. 

Lum/noir11a lo occommodofl 2 50- Waif and 400-Woll Mflrcury Lompa,lnAppror. 
Horizontal Poall/on. /Jsa250-Wt1II Lumlnoir~s Whflrd Only 250-Woll lamps Arfl USIHI. 

TYPICAL TERMINAL POLE EQUIPMENT ARRANGEMENT 
FOR POWER SUPPLY 

Pho~leclric _....:J;;r- F.,,;ing #(){'/h 5kg 
Control Device ii'--

Clt1mp a:wdv~ 
fo Pole 

Tvp• "LB" C<!lsf 
Mef<!II Condu!el 

Condv1'11J11F1r 
Side af' Pole -

"4(Minimum)&re 
Ct)ppet' Wife Slr,1pfM(/ 
to Pole. -

MechaniCql CtKJneclor· 

. 
" "' ~<..::. 

b. 

fi1 
~ 

I'-
Second6t'f.. Power !rtJtn 
Local I/ft'/,!!/ Companfl 
120/240-V~ f-1_, 60,...., 
or Z40/,i.80•V-, I'?, 60-
{ M19 In O,h'vered Under
ground) 

t'leafherhe,,J 

Secondorg Rack 

Closs 5 Creosofed 
wood Pole 

SEE 
Conlrol C.~binef-------lOE~AIL 

;,, 
"-

Numb,, V,nes 11111 HI 
R'r;i'shed Grade 

~ i~ 
s.~~ 

To ROddway Lighting 
s1.,ndards 

~-... ~ lt-4--+-¾" .. 9!.o(M,i7J 
{ {] U ~ (Jrt)und Rod (Copper-

f;: ~LJ Cl,d Sf«!) 

SIDE VIEW 

LJ 
F'RONT VI~\'{ 

),N.WHLC0 .• 1Nll • ., •• 

SCHEMATIC MULTIPLE - CIRCUIT DIAGRAMS 

IZO/UO-V,l-1,.J·Wire Svpply 

N ====;;:::===;:::t===== 

120-v ..3500.w.,11 
Pholoe lecfr,C 
Conlrol 

Smne as &!OaJ to &lllnce Limd 

N 

M11ltiple Lt)«/ up fo 
3500W.,ffs 

\,,, l20"V 

~: A Phofaelecfric CrJnfrol E/emenf Pre wired to fhe Terminal 
Board of e4ch Luminoire may also be Considered ins lead of 
Pholvelecfric Conlro/Shown on A and B. 

A· MULTIPLE-CIRCUIT DIAGRAM 
SECONDARY DISTRIBUTION 

Z4txJ-~.J-I Supply N 

1---r--~--~ 

IZO-VConlro/ Power Circud 

120-V Pbofoelecfric Confro/ { {(JOO Waifs) 

Nofe:/f Svpp/!lis tl0/240"r240/,i.80 
Vo Ifs Di<!19rt1m 1$ similsr wifh Omission 
of Tr,1nsforml!!r. 

,5'fagger L.uminaires 
~--->--'"+-.. -+--0---120-v 

I 

: l ~~ I I I I IN j~~;~ 
I I L ___ j 

PrirmJr!f Bru~r 

Z400/l2t()/,e,10-v Dislr. Trqnsf. 

'---'>-+-+---<>--+-120-v 
Mulfiple Lighkng load 
Number of Lights fkpends on the Cap4c1lq 
of Tunsformer,Wire si~e,-f V"lfi,ge Drop. 

(Silflilttl" f'or 2'40/480-Vo/T Seconckry) 

B ·MUTIPLE • CIRCUIT DIAGRAM ·PRIMARY ~ISTRIBUTION 
PHOTOELECTRIC CONTROL IN PRIMAR CIRCUIT 

Noltl: Ballaals normo/lyh~dlnLuminolr11• wh11r1 
Mullipl, Circulla or• uHd, 

DIRECT- BURIAL CABLE 8 CONDUIT 

lbvemenl 
~ "I Shoulder 

'.4 ·::1.-. .._;:., . 

<{~\i~- Shoulder Maleri,,f 

' {: 

1 
i\l 

&ck/ill free of Shlrp 
Rock or Broken Coocrele 

N"k:A l"Creaso/ed Pine B08rd. 
shovldkle,d over Cable ol 
Poinls of pmb.,.6/e fufun: Ex -
c,1v;,fion. 

6"&nd 

SECTION B-B 

Cable or Conduit 
rMin,Sf}IJCing 4") 

Nole: Conduit of oil Mt1feri6I, 
when nof enc<!lsed in Concrele, 
sMI/ be buried .sin111l1r/y fo 
a,1,/e excepf Boordwillnol 
he reyvired for MelalCmclvil. 

Pr1f~rrfJd Loco/ion ol 
~-::J..}!_irn:I-Burlo'_~I• __ _ $fbl~ovndof~ __ _ --R------- - - --------

B 7 Zm,r,,p,CFoundaNonrl ,!! 1,I unf,I Pol• "lnsla/1,d. 
A _j 1;ForTgpe. Ffound.,fion - 1 Cab/~ /(J()pd(fl Fble F01J11d.,hon 

"~ iii ii 1 "-.. Edge of Shoulder 
;/,.. Lqferel Trench fo L__j ~ 11 I ·~ 

1 Pole Found;,liOn I ; 1~ ll I ~\~· /l 
;Jl(i~{;:iu 

-- ---------::- ~!_ _____ _ 
--------~- -- .... _ - ----

Cable or Conduff in Trench (AffernBle) 

Noh:: Where Direcl-Burial Cable crosses olherDirecf-8urial Cable, the smaller 
Ct1bfe shall loop ~ the olherC.,ble. wifha Clearance of fJI fells I Four Inches. 

B Edge of Peuemenf 

PLAN VIEW 

CONTROL CABINET 

SCHEMATIC WIRING DIAGRAM ( TYPICAL) 

lZ0/240·V OR 
240/480-V SUPPLY 

FROM 
PHOTOELECTRIC CELL 

:~~,-~--.-7 
: ' . 

!_ J.J.~ 
,------, 
' ' 

' ~r,;,: : __ s -.:r-1 

rt-
I I I I ll :····1t·· 1 

'-~ tt 
l 11 , r ®1 '=f-~J 25 

OHMS 
MAX. 

flI .I ·r· 11 :· • B' 

t--+-+, 
:® 

s:,t·1,J, 

X 

~ 

rr11® 
' Q' ~~--+' ., 

> 

~ 

:1--
@. 

' 4-se 

!J-11@ 
.: __ i) 

S.P. I CD 

I§§§§§:' 
TYPICAL FOR 2-WlRE,120 OR 240-
VOLT CIRCUITS (BALANCED), N 

w • 
~ I I § § § ti § :' 

) I TYPICAL FOR 2-WIRE,480-VOLT CIRCUITS, 1 

ft§§§ :, 
NOTE:ASPECIAL PROTECTION AGAINST A 1::ROUNO 

FAULT ·w1LL BE REQUIRED FOR TYPE Y. 

½---,---1---r==c-;,;:;;-==-;;;;=---A' 

ALTERNATE LUMINAFIES ON N 

~c:-::=cfc,;;-=~=:;;;!'c-;:;c-;;;;±. ~EA;:Cc-HC,:S:;ID;;;E;;O:-F-'O"R"CU.clcc<c_ ___ 8, 

IF 3-PHASE SUPPLY IS REQUIRED FOR HEAVY 
LOADS A NEW DIAGRAM WILL BE PREPARED. 

M-MANUAL 
NOTES: 

1-'ITEM 3 NOT REQUIRED IF PHOTOELECTRIC 
CELL HAS SUFFICIENT CAPACITY TO CARRY 
BREAKER COIL. 

A-AUTOMATIC 
l·CONTROLCASINET 
2-MAIN BREAKER* 
3-PHOTOELECTRIC RELAY 
4-SELECTOR SWITCH 
5- DISTRIBUTION BREAKERS '/I: 
* OR CONTACTORS 

2-ITEM 3 84 NOT REQUIRED IF EACH 
LUMINAfRE HAS PHOTOELECTRIC CONTROL 
ELEMEN! 

3-ITEM 5AND BUSES NOT REQUIRED FOR 
SINGLE CIRCUITS. 

DETAIL C 

DELETED CONDUIT EXPANSION JOINT AND REVISED SCHEMATIC WIRING DIAGRAMS. 

APPROVED_!!.~.tJi~f5___ ---~:.~D-:~3~~ ____ _ 
OEPUTY s~frfE~RING 

COMMONWEALTH 
DEPARTMENT 
HIGHWAY 

OF PENNSYLVANIA 
OF HIGHWAYS 
LIGHTING 

LIGHTING 8 ELECTRICAL DETAILS 
SHEET II OF 
I :::::i~~:~R:N~ SD-20 

TIAClO.V 
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>-----+----14->---+l--+-+ ,L 

-"''" ... 

m 

IT 
0 

" 
"" T 

' . 

i I , • \ © I os ' , m 
\ I ·-' , L ',,,, / ---1 

FRONT ELEVATION 

1" Cover Plate 
checkered or otherwise 
roughened to provide 

foothold. 

. :1--¼ .. 
'_ .. ' I· t>q ~· :~!". ~ 
!~·/Y ..0 
~l).<l -~ 

'.'ti:~·- :0-
'•9_"·""' '}} :> 

,•: ._():_,;.,.-~ 

~ 
SECTION A-B 

OPEN MOUTH SIDE INLET 
TYPE A 

PLAN ~ 

,0) ; ! --
Painted' 

Cons tr: Joint 

• JS 
m 
·c 
~ 

1 
SECTION A-B 

Painted 
Constr. Joint 

~--,----- 1" Cover Plate 
checkered or otherwise 
roughened to provide 
foothold 

OPEN MOUTH CORNER INLET 
TYPEB 

B ---, 

111 

B 
PLAN 

A 

5ECTION A-/( 

f{t 
t,!), 

~

t-4'1i[c) 
\'-6" f) 
f- 6'_ El 
t-43/g ) 

l~/~---T ,.r,,f.!_, 
'a·-., t . 

i .... A.rtl l bkitt.,., .. l_ 

t~}I 
lt/ 

. 5ECTION"B-ll" 

INLET WALLS 

County Routo I S•o. SM"' 

t 
lu4 l 

B-j 
/ II ' II , r·':f / " II ' 

Estimated weight of Frame. 1~5 Lbs. Es1ima1ed weigh1 of Frame 415 Lbs. 
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COMBINATION 

GRATE OPEN MOUTH INLET 
TYPE P 

All inlets shall be set approximd1e
\y r below the grade of the gutter, 
or ditch as directed by the En~in
eer in each case. 

oevialion in w~ight of castinq, 
not to exc.eed S"To under weignts 1i 

Appr~-_J9t-9 --------4 

specified on drawin~g'cc·-----'------ STD. INLETS 
Traced ~Y 

Final by 

/ 



, ~. 
" '" It 
hl: 

' 

·If 

·1yt 
!O'li 

,I 

~ 

"' I 

4" 
·Y8N ½," \ y8· 

/'4"--~,.ay;.l1½"-/:-, -1'4" , }--

Frame sfraidhf 45(]# 
curved 435# 

Cover~ each 48 "# 

'I :....a f ~ I ~ 

"-
' ""-~ 3 ~ -- -~':i-::-=--.:'::-_<:ir*' J ~ 

~71 J 
~,I~ 7 _, 

" r--- - -:;:;'L ~ ,. , ='" = '. i 
----9' FFoor~curb cu_:1e.d \?.O.Ro.d & pc. 

~ ~ T "'+ 
£; ~::.---------:: I' t- \j i = - t--t-

; --,11:1: ,I~ ~~,~~j~2~1~~]~,- M 9 .1 

X 

Frame sfraiShf 580# 
curved 552 # 

Covens each 46 # 

' ,, :::l:t' 
~ l.c) 

,ij 

1--7" 

,3" 
~ 

1s· _f'...4"---. 

,f ~· ~ 2'-.3¼r"----~i--

Gfz'~~ /~4··----1p
~ 

-- --4::;; .. -- --
Section G-M -----

:"· t:' I 1~z'l2" I ... IJ.g&'{ill 

"' 
'VI ~1101~/II curo z1...B¼."------x:.: -=== = For curb curved 10'·0 .. Rcdi..u;:':i 

7 ~ -·-, """':=-~--- =="'-----= 1.0'·0"' 

' 1l -~ ~ ---0 -0 

~ ol 
" 0 9 

'&-- i:;> B 
C C 

& r2 
TT 
:.s 1.9 

--t-t 
fl I .t 

'st,,::; 

-

_L -& 
z'.!··t-· * 

I 1 ! I ------- I u - :i I ~~ 
~ -~ 

~~ ',J;:t L l 
I0.1/2'.'._I 

Section 0-N 

a"-+- B" 

17ii 

· - NI¾" L- - -/'//¾'[ 

Y(j" 

::: 

/),'. t, t, 
. " . . - /), 

I>. -t, (;, 

t,_ .6 t, 

/:,. :i·. 
,,. i:,·, ;/, , 

J/4-" ' ~:§'.,:: . . J!-31¥-
',·£1 . "I>, t> 

",(:\_·t>··.' 
_t> . "ti 

t,-:._-t, --~ 

:_{):·.-."t;,·· . .-p-,_·.'11, 

_;,;,_:_\:·;s 
t>" .--t>· ·_:,cf 

.-,.., .· ~-: 
'~·-\,:,:·.;._.: 
_;.:~:" ·,:,. -": 
-! t, _ .. ;,.,.·· -: 

-i-:"'.:i>. "...<\ 

_,, 
-<> -~ 
~ 
' 

?.--~_-/>_t.,_ 
t, ;il 

'·i--~.;·,f 
·p_ ~_,p_"-_.t, 

:~;p ·/.~. 
C, I> . t,· 

5 %"'--,J!1
'

1l- > ., '41iii"a 
SectiOn X·Y 

,,, 

Def ail of cover 

10½" 

Secfion J-K 

,4 

:l: 
t 
~ 

i 

9" , 4'~"f'or#//+e/ 
, 3'-B'"for -11-ztri/ef 

2'-8Yor #3/nVef 

" 41 
~ 

~~ ' I 
I 
I 
I 
I 
I 
I 

' 
".;f:' ;' ;i > 0 ·.~- _ -.' 0 ... \ 
't> . ;,,,·· .. - (i_:.--.t>·--. 6 6 _., 6·_ I 

<l'Ji/)11)1':·._,,._.·-P,,_·.··-·_:,:I .t:>_t> .. ,:,. A 

~ ""--- I .-d' I 
====~r=======~======~==---~--"" 

~ 
C..----/L53/~--t~~/!.53/-,.::.

" Frame- Straidhf 333# 
Cover- 48# 

.:::, _:::, :;-, : .;>- .,,. t>.- /)'-,,. ·_ .-. . '. ,:,.·.,,. . L> . i:i~~ ... -, ... : ,,.-,:_,:,.:;"· ·,,;' ·L> t,_:-..i 

~~~ . 

<::i~~ 
O)~~ 
'- '- '-il: ~ll: 

Section A-A 

BASIN 

A 
Front Elevation 

FOR CITY INLETS 
Sca/e:JYz."= /' 

9" 

1" 2'-5¾-" ~~~ 

J 

---:?j(J}-'([p/ 

DETAILS OF OPEN 
MOUTH CITY INLETS 

Scale J'/z"= !' 

COMMONWEALTH OF 
DEPARTMENT OF 

STANDARD 

PENNSYLVANIA 
HIGHWAYS 

DETAILS-

OPEN MOUTH CITY INLETS 
y 

APPROVED~,Z~..&~-::__::~-=~-::.. __ -__ _ 

-~e6ffe.P,t:,::(,_/§J§L - -- ,~c 1-T Y-1 N-LE-T---;S j 
Trac·" "· ~·o "' OOH HEM~ 

F·~a, b1· 

>,. 



1-- ... ----- ---- ---- -
i ,7 8" ,;,,,;,,;-_,,;~,r,::;--71-7 n 

1.r I Lr=tl-;---=t=~±::---+i-,__j 
1 ' q-- -- --+t-: :3/:~J Lv9 Lvg-

AL_ I lJ I I IJB ::,,. 

"'l '!(, 

I' - ~ 
~,.I 'i'' ,I __ 4,0• --- I _ __J_l 

-- --- s·-4• -i- a·~ I) -
PLAN 

>-------- 4'·0' 
~---- J'-sr ---~ 

1·~---+b'~ 11H: mi 
~ u 

_L~ Iml :~\it------ --
4'- o' 

:l( ., 
~ 

1#~\¼t:jrt:.j~·;-.w 
I 

I 
I 
' I 111,'/l,1'/,7el"/r.Jtb,o':__ --\ 

I
~~:-~ ~:jq,_ .:1:,_?"-.,:i;yi1P!·.l?'~~:i-j ~;.;,~.'?~~ %;-~q <;' J ~~~:~:', to,.«; 
-~_;.;-_!Ip·:.~ ~n.8,3:~ Ch.u,5~el"e i:.,;,·:"p.'<i:17"/_~~ 
v.((2L:'.0'."f"J·4~ ~:il-. ...,."°'-~4:~:<rr:<i'A,:-J/%,--~?-~ _v: :.:1-., 

SECTION A-8 

/="or Nole-,- 5ee t;-FT. SPECIAL INLET 

4-FT SPECIAL INLET 

CtMlm; lb/I?'/: 
·/'lbrm,:;/ E/rf,{ t?I a,,,-p ,t/,,;~ 

(,Bar 1.Graflnq 
r ,~ 

K<'8< ,·-----,;_ •/ 

---------- /~%" 

0 
~k-\'\ //~"'-'-'::':',~t0i1 ,:,:c;f?,-: ~4'.'?~·-~ ·.1":. 
'l?_.''.,{;f_ ~h.i--. ~~;,c:J :_?:/.ff??d!:-lrJ.·. 
'.-v •. -? '',c,' s-./;7--(";J;f.f,(j~nc,,d:&/). A·.··· 

__ ;:;/·;:~;-~~-~ . ., . . ~ 

SECTION C-D 

l~~j_ -
• I I ~ I ~ i, l½-

1 

'1<1:1 • ~1 ..... 1,q...,,.,. 
~-1'>-t", N 'N ") 

C) .._ I 1 ' 

ILJ- ---j;."l~"'"' I I ' 

"".:/ I -

PLAN OF FRAME 
-- , o· 

.;- '" -
3·-,1 - 1!£_ 

SECTION E-F 

~----- - 4'-2" - -- ------Jl :,, 
±i1 " " ~ e}l -r illL - ,:J_ ~ 

SECTION G-H { 

z 
' 0 

~}_~ 
"-H ~ 
'!'~~ 

$.t"C.<'<:l?h.imf .ekn~&,;,---;;-
C..<W,1:!"CllNls . .-.-,_wd,;;;:· 

.3'-11 r ---i, ·/~.?1f#m.v_9"0/k,,,, t:>I" . 
~ 51/"vc/'vrq/ Urt?.<I'<!' .JI'&&/ rmmmg 

For Nofe.s &nd addlllon&I Gr&fe, Frame 
and B,,;r d(!/.;;l/.s Jee 4-FT. SPECIAL INLET, 
and/or G·FT. SPECIAL INLE'T. 

4-FT and 6-FT INLETS 

r-
'" N 

N 

L 
,:-_,,,,kY.,..,;,,,e P// .e.,,e/.,Y~ ,:w a--/.i4' Heed" /Yqa;,e 

PLAN OF GRATING 
Zf'z''O x 3!/f.!/j"A ~ ~n.1"~L!..------

ft~?'l"<!..,u,_uues!§!ZL 
ji1ii;,1g/lt/rMIJ! 

BAR 

·- {i;, ?f".lr1'2:1P'$?/ /4= pr 
Jr/"vcl-u/2>1 d'./"dd'e.,,....-el 4'h'n 

· ,ti;'"PNm.w-/2/.f:,:v., -,r.f/ru,::lp_.,-,:1/tfr.:1,le 
.!laei 7/JrPRtic 4.1/J'h l7,P<!"..1tp,:1r.:1m=,-

T'U'n/,.,.,- 4 ?,:wkr 

A 

12"- 12"" 

,----;-- --;---;---- i::-::---g-- n- 7 
I J /3" 1'r/wr.>hl $.,~{' /.:br.r I ! \ 
l_d---t--7-=::t:==" - -==-+1-' I ' . ~ 

i(Jg Lv9 

t 

~r-. 
' ' 
'Q i. 

,,CvrJ-r~Z 

' "• N 

B .. I 
N'!, -+:~ 
'\) ' _l_ _;_ 

t_8" _____________ 6~z¾'~ 7'-Gf' 
D 

-~~ 

~---::-=-=--== 
-L'u"i 

PLAN 

6' - Zf 

o' ·of' -1 
.(,,.-~ 
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-NOTcS-
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TYPf J INLET 
-NOTE'.S-

Frames shall be 9roy, ductile or malleable ii-on cos lings. 
6mltilqs SiltJI/ be wroug/lt 1i"on, OUclli'e Msl irM or slrl!dural 

grade sttrel 
. Ft7bricoled !Jrc,/;m;s sl/Q/1 be ol'the mole,-;o/s, design ond 

dtmens,ons sl;owa oa 1a1s drow1/lg. 
Cosf oro/ti>qs sholl be dt1d17e CQs/ ii-on of the design s//own, 

/Jove tile Some cr,oen t?rea ond_ Sl/stoli7 ll:l5 loodlng. . 
. T!Je members of /he fbbr;rofed qro//nq, Sholl be jomed by 

nvet1n.9 qs s/Jown or b!J (lpproved' weldihg. 
Pipe or Pipes sho/1 be locoled as re!?Uired. 
The exposed I/Jee of the bockwoll sholl be constrt1cfed 

verft-,.OI wllt?n (lq'/ocent exhllng or proposed C't/rb has q 
vertical ftlee. 
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-STANDARD DETAILS
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"- i m I tlte re(!ilii'ed p,;oe exc?eds tile inletboxdtillensioos s/Jowo. IEF ENGINEER____ MISC. INLETS 
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X -4f' Wire Cables 

Ground Li~ 

Locked Coble Ends-See Skelch -Ji.I Wire Cob/es 
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/ ' ~ 'I "'' .I 
= ~ 

illlllll ·~~ '111lii ~ i1-EndTurnb(J(. 
:[1111111 · "i' !: Y Anc!JorRod. 

L 1 · I .? 

til·~ ~ FRONT ELEVATION 
I I I" 
i l:ll;;, 

,rr ,'., ~ ~: 
_l__f_Lt- -~J c .~ 

I I ll"'"' 

I ,,11 . , fT ·,11' · 1, 
FRONT ELEVATION ~..t'Ctmc-c-l t!t,i 

1
J I ~ ~L-l I ~~~ 
I r-z'·z· - ~~ -4'-:Jl-

TYPE I-A ~ [ ,-•"·fi , ' .. '\., -~ I 

'u ·" INTERMEDIATE' I 
_f_9.il 

L_J TYPE 1-B 
( 3 Cables - 75,000') 

I I ~ 
INTERMEDIATE· 

..fQfil 
L_J 

' 
I I -~ 

3&2. POST ( 4 Cab/eJ- /00,CXJO") 2ti0 POsr 
.2-e.ka,;.,, ,5-,5"'\-+-h 

I I I i\0 

placed around rwt:s as snown, a11 orner pqsts sna11 1 1 ~· :;-- ~ ,~ • 
beselwifhoulf(Jf]Crele exapfasP,rovideifinlhe ENO PosrLll·"q-r-... ~ -::..v,. ,,/ 
speCJficatlons tor posts act/acenf J'o structures. .--f----1 7 :r [ //),{ 

.x."l'Jqclion B·B7..I I LI I ~ ~"/~li,-f. Cone. 

&veled /" 
oroundPosl 

;r;: f-+ J!F1 111 L __ L_J 

li
-..s;;:- c,J[z''ror 7"R,,/ ~I.,.,- l3/or9"Posl , 

TYPES I-A 8i I- B GUARD FENCE L.l_LJ The pgsl.sf~ shown in both plan · L_ .J £k4iJin,n. 
and both fron elevation vtews are lo 
be used for both Types /-A and /·B TYPE I ENO ANCHORAGE 

M,:1clu"ne Bolf 

£d9':., of £xcava,ev le 
Class fJ Concre .-----.T '-~Are?~ 
. ,~6-Min. ( Fas/ 

Fosl {\; ' 

SEC B·B ~ SE:C P·P 

TYPICAL SECTION X-X 
(Thfo/9h lnfetm!d/4/e PtJJ!s) 

METHOD OF PLACING CONC 
AROUND POSTS 

on supu,fev,kd =• dace posts lo 
conform ib tne "fPTOp74fe cross .ser:t/ons 

JttJTdll,'..fPl'g::_, rDrop F~.Jf,e/orM•lle•tJelmnJ/d Tvrnwot/e wHh 6"/aie·up 
tJ/ll!t77af"e /lJt7' 6«J-~ _ Mfmmum "1~1:_ stren9th · so, ooo Lb.s. 

A \ 13'-I 6 ·4 3,/ Jir:<I f'/4/e @,}, 
fJ' ~~cJ<l~l'f'==:"'====="c"=ad~~~</,-Of'6"DM.-1f1Hole , " 4'6'R.H. ThreacJj 
, .,.~,._.,,· s:LH. Thds. (Min) • -.:f!O. Mex. or s,..Nul ~ ' ~m· H. ThdS.[,l;Vn.J I~ 'J/rucfural Slee/ 

&"afR.H. ~> ona4 Radius 
Sfr:1."Hex.or .x, . .1vuf See dela!. of Washer Plates 

END TURNBUCKLE ANCHOR ROD 
Minimum 'Tensile ]ff?ndth d As.s~mb/y saCXXJ• 

,--~ 
1{!-z:,-z:,..z:,1i I 

l#ttl-f 
1-,J;Ho/e-Olht:r Holes 1~i 

1:=1s·--,--;1 
-,,, ,,,,t"t'+-' 7'1 r 
14!m=+11 . 

~Hole-Other Holes 1*~ 
WASHER PLATES 

(.J":xffSfee} F/dk) 

~ tJ.ars,2~.J"Lont .s c-c 

++++TE -++++-+ t 

I
+-+++++ '-:, C 

. + +++ '"' t 
'i /fak~+++ _1,-,. 

1-+++++ 
i--N:-1 .:J ,·(.. 

REINF. CONC. DEADMAN 
16 i.b.s. Reinf'~menl' .tJ4rs. 
.5./Cv.FI. C!tJs.,. A Concrefe 

JYPE I END ANCHORAGE 

ALTERNATE 
CONC. DEADMAN 

Mli?. ~tJCv/1. C/dJ'f/1 C~ 

NOT£: . 
All metal SIMI! be ;alvanized as provided m the .Jpecificalians. 

NOTE: .. 
The Americdn Steel and Wire Corl]J»nl/ has Wd1Ved all claims for roY.alfy or other 

indemnify un(/er Leffers Patent of the 1/nifed .JMfes, which have been issued qr far 
which app/Jti!l!on.J are P.f!ndiM, on this quard fence insofar as the Commonwea/ln of 
f'ennsv!Vania or an!/_ al its polff'fc4/ subdiv1s1ons u.sind .x,id ~uard fence on projects under fhe 
superw:Siar, of said Commonwea!lh are concemed, i!llher <Yirecflf/ or lhroufh con/ractom 
on IWl"k for !he Commonwealth or such po!ilical stJbd1V1s1on. 
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7/f'f:f L.Hd. " Slee/ Flak nta.nr 

Drop r_~ or Malleable Iron as [um/shed rorend 
T(lf7Jbtckfe- ~ ancho;•1e 

7/z"c/L.Hd.Th~7,4ofRHti'Thread 

•
1

- Z~ef Rllt g:.,. . ,ilJke/ "",rd ·J'ld.Nul 
~ Ste'd, II" Ion; · ·· "4 liex. CY'..,..,. 

CABLE SPLICES , CABLE ENDS 
Mm1mum TensileJlf"l!o/th·ZS,oaJ Mimmum Tensile J"freriifh·2f,fXJ0

1 

NOTC: C4ble _Jpl/CeJ ,md Cdble,_Ends sh.JI/ bt t'OJifive dnd of ,mu l'I~ ~d design coinciding wllh 
the inllnt, Cles,qn ,snd Jrren9Jh ol Ifie J1n;clur~ ~ mttllng w/lh the c1ppro11<1I oF /he En9meer. 

-I-Beam 

,.......--..__ 
Exi.slin9 and Propo.sed Sfruclure 

REAR E:LEVAT IONS 
TYPE l·A TYPE 1-8 

Pdy l.imt1 
Pipe Sleeves 
lyrnbuddel 
CdbleEnds 

PropoJecl Cone. or Masonry SlrtJclu, 
REAR ELEVATION SECTIONS 
(TYPE l·A SHOWN) .I:rft...!:A. neE..J:a 

Pipe sleeve diat7Jefer Jhal/ eccommod4le required 
CdO!e end with ~-i'nch max. clearance. Tnree (3) 
pockef .rurfaces .shall be tapered ~-Inch c,s indicated 
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COMMONWEALTH OF PENNSYLVANIA 
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TYPES 1-A a 1-B GUARD FENCE 
(4 S. 3 WIRE CABLES-FULL FLOATING) 

~PPROVED_-~'/¥L: __ _ 
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INTERMEDIATE 
POST 

12'-6" 12-6 I - r11 '-.I , • l 2' 6" 12'-6" ,·:i--" ~ 
rEdge of Shoulder s C ____ __ ______ E~.;- =....:! \J\ 

I ~~l ~ _f j 
•==========================="I'-.. -.:;-Eaa~ --- 1oj -

Posts splayed as shown unless otherwise directed. 

INTERMEDIATE 
POST 

Edge of Pavement 

TYPE 2-A 

PLAN 
Width 

of 
Shoulder 

,. I r=f:if.-1-l 
-~ L~llLrRestroinl TYPE 2-B 
I.D • I i1 I ~,.c'-'--'-,--'=--""'--"'-

lL 
I:: I 12 Go. (U.S.Std.) Beom-80,000 Lbs. 
1111 
I II I M • II[--- 6 X 4 - 8. 5 lbs. 

i::1 
1111 

l1 
3fill POST 

FRONT ELEVATION 

F-1;,H ==, 

"o, I I j1!J r-- Restroint 
-«) _ Ljf]=.d 

1

1· i::1 11: 
111 I u M 

1:,~6 it4 -8.5 lbs. 

1
,,1 

"' 1111 

UlJ 
2W2 POST END POST 

TYPES 2-A Bi 2-B GUARD FENCE 
NOTE:-

Restroints shall be bolted on posts before or ofter posts ore driven 
into grourid os provided In the Speclflcotlons. 

Bolts for restrolnts sholl be 3/4"x 35/e" Ion; with hex.nuts. 
All bolts ond nuts shall be golvonized in occordonce with Deportment 

_L •_j., ~! 
"' "' 

·~ rnrif'dia.hole ~ nr~a-"dio.hole~lt1 ·~ 

Jt!~,r '~f Jl!tt-,f ,f t'=-:f 
Specifications. 

Splice bolts shall develop the design strength of the roil element. 
Post bolts shall withstand o !5000 pound side pull in either direction. 
Where guard fence is required on curves having o radius of less than 

TERMINAL TO BE PLACED ON BACK OF RAIL ELEMENT 

~ .v 
,'•/ ~4.s-· 

rt I t vi ' '5 
~~;I 4fl 4fl2i 
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M'" 
>-----2'-o"Min~. ---< 

l 
ff"x if Slotted Holes 
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C 

" 'w 

L,,,,.,,,,,,__.., 
TERMINAL TO BE PLACED ON FACE OF RAIL ELEMENT 

ALTERNATE 
TERMINAL SECTIONS 

Min. 12 Go. (U.S. StdJ 

'-F-1 
Tolerance 

SECTION THRU RAIL ELEMENT 

Post Bolt 

r die.Bolts 

L___Button Head 

1fMa,. 

¢ :i I :lijfx1fs1ottedHoles 

~ 1,I I • 
I ![i~f, 2f Slotted Hole 

I II I I 
<j) ,, 11 cl>_ I 

:_: _I d, I 

2" Mlln~ ~4f+4r~ f"-2"Mlln. 

~12f Min~ 

( Lap splice in direction of traffic) 

RAIL SPLICE 

Recesse~d:1 f'I- ~t®i_f'1 
~m 'I\, @ 
' Recessed or 

Chamfered 

POST BOLT SPLICE BOLT NUT 

"o, 

;;, 

_<fl :1, CJ =-JI 11 _, 
- _1 11 I ..,.. 

i:: I _"' ,:; ~;~"~-,~~~e _1_~4 , 
I 11 

I 'o, ~I ~'ltt-~ 
I Ii I -~ 2 f..\l :it= If dlla. holes I 1 11 : '° 

,_,.. I 11 I ,_,. i•_LJI I Ihm web I 11_ _ 

<f 111 w le I~ jlll ·-IN 
-., 1111 -.:, 1111 i'I _;;; 

:: I I:: L- ! I 1..-
1 ,, y._.,.. x,.,---
1 :: 1 /'< ~ 

l t l,J ~~--t]J LiJ_~~ 
INTERMEDIATE 

POST 2tm a 3RQ POSTS 

FRONT ELEVATION 

STEEL POSTS 

~d~ 
,~I ,.,-,--"' r~1i£=1t- -7 ,J:JI ,0 
"',I I Wl=::J" I "' I- '.b I ! • 8 L 

JO" [ -· 15.3 lbs::r -ij·~o. holes 

CHANNEL RESTRAINT 

END POST 

150 feet, the rail element shall be shop formed. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

TYPES 2·A a 2·8 GUARD FENCE 
(10 a 12 GAUGE- STEEL BEAM) 

APPROVED __ J°&.=bec 4'~.£.L _____ _ 
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• 
le 01/sef /JMcl:MI' and Hook Bolf. Set1 Def,7i1/s. \....po.,f.s, splayed B.S shown vnles.s ofkrwi.te directed by /he £n91i?eer. 
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t. af End Po.sf or f'6Cc!' i,,·SlrocfvM. 

-..:;:E~ oT Excov•fed Area 
A~ 8 Concrete 

•:~6"Mll1. 

.PtJsf 

~ 

-End Tumbuckle Anchor Roo'. 
See Def.ell. 1;:; Grovnd L,n, m=-===,.,=- ' : 

' ' 

Effl le¼'•~••• • t[" ,__ -~ ,_ >o ,.M 

,,, R+f.- . . .,,,,, '"'· '~''" r~H-, j_f[_J ___ j__J C ·~ See Secf,on C·C-·L_: ___ !_J.l I i .1.£.L_l.J : D ·~~ ·~ 
""' --~ ' , l"Di•.lrtwin ~ oF /JrJck~I- ;/pt,. I 

C) I :x I n•--~~ .PM.ripYonf1' /wmio/, 
"'-): I --·~-

I 1 ~ ' , 't 9l'ard l'ence shsll h:we concrete placed .sround Po.31..s t!Js , i -· ·.., () ~ "'~ 
3fil) P~ST FRONT ELEVATION 2~ pQsr shown, all olherPo.5/s .shall be sdwlThOi.lf concrefe e.w:epf END POST -~ t,. '~ ~~~ /. 

,.,., 

lliER~EOIATE 
.f2Jil 

I __ J 

: : t.. l : M NOT£, l I 2'.2" -~-4~1-
1 I ll"l I : ,:? The three {J) posts <7f bolh ends ol' t:6Ch secf/On o/ : c= 6:.s;t-~ ~-------• 

-.--,--- -,--,- 63provldedmfheSpecll"Jcaf1on.l for.Posfsa,f,tucenffo -,--,-u 'i t;~,:, ~' 
.----r·-~--_:--, r-·L-..:--,-. sfr1.1clvres. r--\---i--..,.. L'~Retnl:. cone, lkadn,an, 
,1 ~ , : • 1 , , ,•r , 1 , :•, / .£ I 
~ rf, , n ~ Secfton8·13- 1 

' 1!::! ., ~· 88 , • , ,!::t Set!! Oth"BI. ~L-~---L_J8 L_j_ __ ~ See ..,ec,1on - --:__.l_ ___ L_J 

L...,.,· 

·-:r 
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~ 

(J/'rJel !wc.f d..r& /liM/; 84/!s J_ 
~ 

_J_ 

Yar,Qh/e ,,. 
ir,h. 
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J.+-....L 

TYPICAL SECTION X - X 
{Throur;J, /nfermedl~le AJsl.J) 

On .SUpt!reldv6/tt</ cvrves piece po3ts to 
con/1,rm ,b fhe a,90ropr18le cross sec/Ion.,. 

Ji,,f,/i /fl'.ff"r 
M(,,-n,t, n>f e,,f. 

Drop f"orged Steel or Mm'le-sble /nm SliJ11derd' 
turnbuclde w,ir:> 6"lake~up. M,i,,,inum 1611.1/le Slren9th ·#(),000 Lbs. ~i '-6" v~· S'f•I Pl•I•: s"s9 

\ 1 or 6 01a.- /l's Hole. 
( , ""ftt"N.H. T~ods. 

,,;, \_'s~/_.lt.Tl'Jds.(MinJ Sid. Hex. or StJ. Nuf . 
./"-Sfrudur,v sleet. \_ s''R.H. Thds.(Min.) 

rofR.lf.Thds/ l '\\.. &ndonfJ•rRadtVs. 
Sid. Hex.or Sy. Nvl. See defail o/" W63her Plofe:s. 

l$iOi.1.Hok 

END TURNBUCKLE ANCHOR ROD 
Minimum Ten.site .5f~n!Jlh or A.1st1mMy- 40,000' 

s·~ 

~

1'/t'I 

76 1)/,1.Hole. 

,~·0m11o, rtriifE'i'°ng-6'c,t,c. 
.. ·t-t-++ .:. 

+++-t f!. 

I- 2'·o"-I -1 •'\--

~rovnd Line. 

WASHER PLATE 
(.1~~X 5"Sfeel PJ,le.) REINF. CONC. DEADMAN 

10 as. Reln.llvrem01f .&rJ. 
2 Cu.Ff. of Cl8.5~ A Concrete. 

ALTERNATE 
CONC.DEADMAN 

Mi?. !/.o a,,. l'"I. C/t?J.rA Ct?l'Jt'. 

TYPE C END ANCHORAGE 

TYl'f: 1-C GUARD FENCE. 

&veled!" 
aroundPoJf. 

( 2 Cab/1!1.5 - S0,000 Lb.s.j 

WOODEN POSI 

-lrit 

&ndo~rlno'/°8.pin, L.,.~~' 
f------131' -, 

HOOK BOLT 

~

• ¼X4··stee/Plafe 
Drop For~d or M8llt!,/JD/e Iron Sid her wllh Ya"dla. hole, 

,¥./ti st-°" 7½ #Ieng-/._ Tvrnbvckle wifh 6~/a/t:e-vp. Jl,/tl Slee!, 24·1on9. Tobe furnished f'or 
ll&Hd~ ~ 601/omslrondonly. Ii jj 

Thf'(!eded 21-,'' Thre6ded 16 
Sid. Nvf, Hex.orS9. 

Drop Forged or Malleah/e Iron Std. 
Tumbud:le ~~lh 6?·eAe·tp· 
s'ofL.h'.Th~iJd.s S~olR.HThrea~ 

-r• .,, 

!fj ., ~ 
1/fz·of'R.II.Thds/ L3/-,"1Sfee-l, 7Yz"!ong. • / ,, ~ 

·-- -,¥...- 1steel, 1810119. ':flee/ Plate Ws.sheras 

C 

\, 

!>',,II,' 
~ .,;Ate,,,,,,,,./~ Cl?J/

~f llnu-&i# '"~ 
J"nw?P'ttm' Prl?t1Uth$7 
ul'-.fP, J,,_,. 2,2. 

TYPE C ENO ANCHORAGE 

i------- .. -

H 

~'.;;-ff~~ 1 1,1,·--·------" J. 
tHJr7' reti?/.' ~l7t:l'l!le p/J: 

;,,. 
~ 

rihr. ~ 1i • 

:1 
SEC,F-F 

CAST IRON 

Approx. Wgl.·425 Lbs.-Mm. W9t.4.0Lbs. 

~ 

J 

""'f ~'l:1 
LR 
~ A' -.., 

f~~~L~I 
~I==-~ ~ ~ "t SEC. J-J 

SEC.H-H 

MALLEABL£ IRON 

A,o/}rox- ~t.-2.6 l.b$.-Mth W9t.-2.3S Lb.s. 

CAST OFFSET BRACKETS 
CABLE SPLICES CABLE ENDS fvrnished fcr£nd Anchorc19e. /'ltJ,Z-SI 

M1flli'num Tehslle Sfrenglh-25,000# Nin/mum kn.site Sf~ngfh-2.S,OOO":. 

NOTE: c.~blt! Spikes and Cdbk £nd.1 .sh,5// he posl/lvt! 4nd o/ 8n{j lype 6'7d desiqn colnc/dii,g wilh 
lht! ~nl.nl, dt!J1°9n ~net .tfrenqlh o/ /he .slruclvre, dnd meel/n9 wl/h /he spprov4/ o/ /he ,,,,,,.,,.,,, 

~ 

~ Jhov!der ·~ 

1 
W,uher 
·P/~let 

Jhcvlder Elev. 1 ! I J 
i µ .Ji ,1 j j Elev. 7 i.1 -~ 

bisli'n9 8/"/0' 
PropoJK/ .slruclure 

-REAR ELEVATION-

Propo,ea' Cone. or M6.10nry .tlrvclure 

-REAR ELEVATION- -SECTION-
Pi~ sle~v_r t_i6meler .rhdll 6ccomod.3/e reguired Cr!Jb!e 
tl?d with 10-lnch l'n4J(. c/e,3r"tJ.Ci. Three. /.SJ. pocket 
Jur/c,ce$ ihdll be l4pered ¼t-mch as tni7lt:dled. 

CONNECTIONS TO STRUCTURES 

AW 1111lt.1!,d'x-ee,ot d"Nd/-Jr4c&ets,s/Jt:1II Ge ~11/Pt:?11/Zed 
Cost-iron and molleoble Iron offset brackets Sholl be pointed. 
Prtnskl sl~i,/ t#YJW' PrRl:dJ m,v. k ,111/dr ;:,111ivtt?' t:J/"#4#P1vred 
/'17/Afinp t?t?d ~VdtVZJnp .J'lk//1 b, /;, l1t:~P.trft1nt:4 M1'h 1'h6 .fiMdl"lt:'4/'hn.,. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTM.ENT OF HIGHWAYS 

TYPE 1-C GUARD FENCE 
( 2 WIRE CABLES-FULL FLOATING) 

~PPROVED- __ ~,..!:?.lei __ _ 

w/1. ~. ~GINEE!r GF-C 



of Wlrs Cl,1b/es for 7ypB f·B 
~ of Win' Coblt1s for ~)'6 :·A 

~

·ee/Pfofll-4'xfx9" t.ti Plale-4~/;16" 'f' mi 
\; • .l"Anb,J~. 
.\.. J- 4 See Oetoil 

- ,I , .. 
~ 

~ 
GrouM' LIi¥: \,, 

I I' ..1.,-r· -·- ' ~-r-"•f'. .J.7 I I I I I .., "'-.._. I D I I I I ;'I; t I . . ""l'I • Jtr- t '"l'K.__ I I I n IT.~1;1;;,M """' 
Lj... ++ii N L\. ,I~ 

·Iii-- I I I --1,f- I Q'qs., B_J TW+---' I -
111 1 I Cono I ., 

2.-:s &r.r-/8"1.m$ 
1 

: I ~ 1 I zfi-h'Mimd.fe/.-:,.n?bdn 

I I I _, II I 

: : : ~ I :--l(6"W.F.-l5.5,..- ,1;'-9"/tmp ill li' l I . 

I I I I I 
I I I I 
L.1 J - I -- L_J 

DRIVEN END POST FOR TYPES I-A AND 1-B 

-t-'=r.tl r It., rn=-L -I :4ndwrRod'l-l~:._. 

{ 
Ju cfe/4.1J 

' ,, I 

I I d I ~ -j 1 ,Orovnu'L,v t 
I •--"11~1-., ,r,;;'4-- "AJ--;J ', 1jl I I • 

.._:i;I 111 I•~ , tat ,, 
H,+·li: -=F"fiJ L I ., • J ~ <It~ hr,k.s 

_LTL - .1.1- r-
--j,f I I ~~ 1 

Closs il I , 2v.,<,q/-/«diM •1~zl:-J\'conc. 1 I 
Z*'S&n-HJ"/. I I I '? I I . : : :Jl· : : ,. It I ~ I t---6A'6'"W.F.·IS.r!6·.9N~ 

I I I ,, • I 
l I I \I I I 
1 JI I I 
I I I • I 
I I I - I LJ.J L_.J 

DRIVEN ENO POST FOR TYPE 1-C 

. , m -4ir:,~n~;-1 m ,. ... 

.rr~=t+=t7} I' r-roll'"t--1 7 
·" l I~ I I I I 

I 11"'",l.J, "'ii I ~ J..1°1 ..I 
L"_I I I ".J ] ! Ir-

177""-=J'.;,n;te a.r ~"r I I I 
I : I IJrivM PM-l's I I I 
I I I II I 
I I I I I I 
I I I I I I 
11 I II 1 . I I I 

r;:~-n-;-, l y-~-1-t+~ \,f"f I I I 1J R •.,) j I I I lJ 
~-~1 I • I I•"" .~ ,,'C:11 I I I I'~ 
...i._LCL~....J JJ L_LJJ_J 

A,oproved //8,' sA,,.,,e 

SET ENO POST SET 2!:!J? Ar:.,O 3!2 POSTS 
(AT BOTH ENDS OF EACH 
SECTION OF GUARD F£NC~f 

SEC. 8-B 

SET POSTS IN EXCAVATED HOLES FOR TYPES 1-A, 1-B S 1-C 

NOT£:-Deh111/s of posl.tshown elsewhere on Th1J drawing. 

p

l:!l,'d,;. hol• ' ? r I . ! I l " l;"A,#,.,,M ,1,x, 
1 ~ !J ~N~nvt,dnd \, ?_ ,.. ~Mr. -, 

6rr;,t,'l}ULtM 

· · ,- ·--- ' L [ l"'-
,--1 L~- -.,,.. ~ -, 

I ~i ill'f;d,,nok, I ~t .__ -•+ r 
, ii I I ~ I ;o"C·IS.J 6·IS"long. 

~.91-+tgj ,, ., I I 1 C/mn~/ /o ,6e /Jcl'ko' 
I I I 2-Boln-- ¾..t.J*I~, I I \ on pos'I' bdon: or 
I I I w1>Y1 /Jex. nvl.r. , I aF'ler .,oosl i.J driv~I? 
I I I I Info grovm:I_ ~s P':"w«i 
I ( 1 I I ii1 fhe J,oeci/1ct1l1on.r. 

I I I : I 
\ : ~-6"x6"W.F.-/5.S"'· I I 
111 6 '- 9 " 1""S'· I I 
LiJ L_J______L__L. 

DRIVEN 2fll1 S 3!!9 POSTS FOR TYPES 1-A S 1-B 

1-l I+ 11,;· 

f 
~ I 

--4-_j_~ 
' 

I I /67'v11o' t,,;,"' 
I , ,.w 

~-11tf- * I L-1r· ! I. w~ .. o'/d': hole.1 : 

-1, 
• • 

I ' I-, I- ~. :..j 
,tns;·Bolh- ¾'".1.J§f'1°"")1 

I I I w1:-Y.1 l)er. nvh. I 
11 I I 
I 11 I 
I I 1--, .. x,·w.r.-1J:s~ I 
I I I ,'.9"1on9. I 
11 I I 
I I I I I 

• 

L.l. J L_J_t___1_ 

1o·t:-1s..1"!1e"/,,ng. 
Channe/ /'o D,: ,bo/ko' 
on pOJt bel'ore or 
4/'fer po.sf iJ drivUJ 
in/" grt1vm/ ,u prowf. 
;n fhe Spec/Fict!lflons. 

DRIVEN 2!!!? a 3!!!1 POSTS FOR TYPE 1-C 

IT3,.i1 • I -h'OTE-1r t /,}'"4,•-..J,,r JI A'ffer.»'MAu--6-a,'(?IMl'inca~n!'k .:V'P,:.,,~ 

:. , ,f/k,///JI! 'd/.l71t!d4J.!!7!._a.i/Jil4,!!,!!_H11'. 
r:: rT .rmtl)a/Vtn'n4'1T1,l1'7VJ_f;/'~~/a:"~8~V/k7 

,. I HOOK BOLT 

' 77H>bMd,t.d I FOR TYPE 1-C 
eJ/Mr ca,/.1it;t/ or 
QJ(l//!Hbh a,sftiron 
.1//4l/mPSed Mly 
@f/J ,1/ecl ,oe,sf.t. .kt! 

'---l-a_=._=.=bl-'L q/lql)Q/-eS m.f'/Jei,I Z. 

.. 
.t3 
~' ~~: 

\J ~ 
~ • J/t,t • l'tvi/1./. ii ,;., .. • C.I. 

• -'=.L 
OFFSET BRACKET FOR TYPE l·C 

(j6 /v6 n/Zed-i_ ;, 
~ .f'lfr.11,x.lY.vf 1*1 

/Y/77"£: 
.rriM'~.rd',,1.WK,PV"""N 
tf,r/!7in'#Jl?I? """'1-'fa" ,.,.,,,; I 
,,.~_.,,,,./Pill# dd'¥1'eo'. 

~
'-1,; d/4,, ho/, }-tt== ! I. 

,j· T ~
~ 

Or,un,/l:::: I I I H,. 
111 
I II 
I II 
I I I 
11 f---6N.r-•rw.r.-a.s! 
I J I .r-s" long 
I II . 
I I I 
11 I 
I II ~, 

I 
. I 
I I I , 
I I ' " 

I :_li!' I I 
I I 
I I 
I I 
LJ 

DRIVEN OR SET INTERMEDIATE POSTS FOR TYPES 1·A S 1-B 

0//J,d 8Mdd 4nd Hook /:Jolt. Jee Oef,nls.-

Whd• p-,;,t~tr· 4T, 
J . -r + ~ 
I 1t· Fl ra~dt,;,,., t I t mn• I ;z~ _ 

I 11 
I I I 
111 
111 
111 

I 

11 t'--6'x•rWF.·8.S<! 
111 S~9"/ong. 

II I 
I 11 
11 I 
LLJ 

1 , 1 · I I J 

I :Jl½ I I ~ 
I I , 
I I 
I I 
I I 
L..J 

DRIVEN OR SET INTERMEDIATE POSTS FOR TYPE 1-C 

. =::iF== 
'- s·R.11. Thdr.(M1h) 

.iend M d ,f 6/l,t(PW 

>,i.;' rg==~t= 
J ( ~---

'-.S"R.N ThdJ.(Mih.) 
·aentl on .,4• Aec'JVJ 

SAf He.x.Nvl 
J!ll".-9.H.Thd.s.(M/n,) 

BENT SECTIONS OF END TURNBUCKLE 
ANCHOR RODS FOR STEEL END POSTS 

Nok:- BenfJ~cliiJns lo ,64 wed 1/J En.d Tvmi,vc/rl,Anchor Rod 
Ass~mMeJ i"n liev o/ bent J~cfiOnJ Jhown ,n de/4//s on 
Sland.ud t?/"dtui~s 6F-I al'Jd 4/f"-&". 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF H.IGHWAYS 

STEEL POSTS 
FOR 

TYPES I-A, 1-8 a 1-C GUARD FENCE 
APPROVED _ _&_u~-4~-- -S-HE_E_T_I O-F-,.--1 

~ ~iEF ENGINEER GF-SP 



,... 

Unless otherwise noted, 
all metal is 3/i&" min. thickness 

13116 dio.(Mo11..)hole 

FOR STEEL POSTS 

3'R 5"R 

~-

Slot in face 
Hole ln bose 

FOR WOOD AND CONCRETE POSTS 

ALTERNATE MALLEABLE IRON OFFSET BRACKETS FOR TYPE 1-C GUARD FENCE 

, .. 

3~
0

R 

I 

Weld 

• 4 

,., 

~~~i~ 
,--------, 

SEC. A·A 
~" -:1. 

Ifie fR. j 43/16 
~t of Ron ~#~ ,, ·-to - 0

5
\, 

~ / _ _J·· ~ _J ;;; 

Weight 3.31 Lbs. 

I-- 3 "-------j ___L 

;r " -Yi' 
~ I -c ---.::- ·v I I .2iii 

a4••( I~! 
I r I i5! I J I wu 

_1 ·;- I 

1/eM Olo. Hole/4Front a Bock) 
Bracket formed from !t4'x 4M bars with mill rounded edges, 
This bracket for use only with steel posts. 

PRESSED STEEL OFFSET BRACKET 
(FOR STEEL POSTS OF TYPE l·C GUARD FENCE) 

M,y, I, l;?tI,/ 

A 

60 New or Rerolled T-Roil 80 Reloyer T·Roil 

-LOCATION OF HOLES-

1i 
_j_ ·"'-lJ7 ,1• 

~1 2¾2" -

a 5,Y4 

Std Hex. N,t : I ,~· 
-MOUNTING DETAIL- -HOOK BOLT-

FOR TYPE l·C GUARD FENCE 

~ ~ 

lll)l~I dii!I l)Std. ""· Bolt A a 11 / t 
, " c· ) 

~ 

'''"ll r' 
i" 
~>-[-

.,,.,. L::) ~ 
~" JII ~#-h-1 T f'U' ~ 

T-Rall 

I Offset 
1 Spring Brocket 
I 

I., [I I jT!",il 
: I ~I _J t.11.11111 

! 

2 Y4'x 2 Jt4'x 3116' 
Steel Wosher 

~... -. 1:f11l I I ii l10·-c-1s.3x18"11,111 111 
1..UJos req'd,on Sheet ULJIJ 

LOCATION OF 
I CHANNEL RESTRAINT 

-NOTES-H-------0------4. of Roil-
Bol\s for restraints shall be 314" 

dlo. x4 112" long, equipped with V4KX 
Std. Bolt 3;4 x 2 Y4 ~ 19/32" bevelled ~slier. 

Hole for 3/4 bolt moy be burned 
Offset Spring Brocket or drllled. lf burned, flonoe foce shall 

be smoothed to provide good bearing 
for offset spring bracket. 

For other detolls of construction 
see StOJ\dord corre.spondlno to type 
ot guard fence used. 

FOR TYPES I-A AND 1-B GUARD FENCE 

RAILROAD T-RAIL POSTS 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

STEEL POSTS 
FOR 

TYPES I-A, I-B Bi I-C GUARD FENCE 
ALSO 

OFFSET BRACKETS FOR TYPE 1-C GF-SP 
·,7,1 



!l of Wire Cables for Type I-B 

r1}1 it of Wire Cables for T~~: 1~\
4
• Anchor Rod 

Std. Wosher Pl7Tt11 · 1"..l 

. =, 5" ~. - -~ m··- -~ - I I I 

-r-, ,f - :::,, . 178 dlo.hole I R' - ~, '-=~ it-D fl\ __ 
I 111 ,-·"--" I ... ., . 

Tfl 1Dlf1 .,,o· LJlUJ 
11 I 1111 
I 1 1 i 11 11 
I I I I •.. ,.. 11 I I 

: : I I I I I I 
I I 11 I I I I 

1-r Trli"7 rtl--t+-7 
12"'1 I I 11 Tl I J I 11 1 
~L-1.LLL.J 8 L_l_Lll_J 

9" Ellll POST FOR TYPES I-A ANO 1-B 

.------, Std. Wosher Plates 
Sld.1'' Anchor Rod 

2'-!5" l'le" dio. hole 

~"dio. holes 

12"ft" I ttti7"" I i 11 11 I 
~LJ.U I D •"10" LJ.l Lt _j 

I I I I I 11 
I I I I I I I I 
I I I I •"•" I I 11 
I I 11 11 I I 
11 11 I I I I 

11tt++ 7 ,ttt+7 
,2·r,1I 1171 I 111I I 

...L.!..Llill_J• Llili.J 

9" ENO POST FOR TYPE l·C 

l 
'I I ! 

11 I f ,. .. 
. I~ 

3" --, 
ALL 9• POSTS 

0 

i 
g 

f illi II 

Lllli[I 
ALL 7" POST$ 

REINFORCEMENT 

.. ~h h!:~.~:~~~'J .. ~~oll be cost 
Hole '~"is for use wllh 

~~fs=~dsr::°<;~~~Jk~:sng!_Types 
Holes "8~ ore for use with 

0lls81 Brackets of Type 1-C 

Guort,:1:!no,e top for 7M 

driven ~l?,SI. 

m±= ·~-. ~ +-r .r.4t*-=t-
9· I __ Jrt-r 

I
... m-t-J H, ... Hol-, I_ · -TT "e" 

-. J_ 2J,,· 

. TH,' = 
'fa".-

DETAIL OF ALL 7' POSTS 

~ 

't 
Ground Lin:/.,M,zj I I I I W .. dO.% 

IT 1111 "Tl"" 
cL II II _j_E_l_ 

ittr 
111 I 
111 I 
I I 11 
I I 11 it 11 

ll1i
1
1 I 

llllLJ 
11 II 
11 II 
11 II 
11 II 
Ii II 

r-tf-H-7 
I II II I 

1, 
6'-10" 

4'-5" 

J 11 TI 1,---r. 
• L ...l.l JL..JJ..1.. L ..JJ.JJ _J ----''---'-

7" 2!:!2. a 3!!£. POSTS FOR TYPES I-A ANO l-B 

Offset Brackets 

3~8" 

1/e" dio. holes 12" 

tQt.111> , .. 
Ground Line 

vum4 11 11 v"'f*' ~,,,. , --
fT Ii JI 77 12

" 11111 I I I' 
C L-1-!Jl _J_u_ 114-J-J 

11 I I I I 11 •"10" 
11 II I I 
11 11 I I •"•" 
II I I II 11 
II II II 11 

JUJ 1111 
r 11 11-11 r-t1-tt-1 

fT 11 II Tl 12" I II II I 
• L..Li-1.LJ.ti. L_l_ULJ 

7• 2!!E. a 3!!.'!. POSTS FOR TYPE 1-C 

AtTERNATE 

7' DRIVEN POST ~ 

rOffu_t Spring Bracktt 

j ..r, -----11 ~ .... ,.,.,,,. ~ R11T 
I+µ,.µ,_ T-~ ~I ~11.81A"Mochlne 

2 I I / Bolt wllh Nut and 
20" - 2'-!!t wo,tiers 

"'""" ''"'*~ I I b J/. n~W. S ,r-1=1'-11 I I 
I I JI 
11 11 

11 I I 
11 I I 
I I I I 
11 11 
ulJ 

The 7" driven post 
win be permilltd in 
lieu of this Hf po1I. 

111I "'¾ 

ii I l1l·"·
0

• 11 I I ,·-,· 
II II 
1111 
1111 
UlJ 

7" INTERMEDIATE POSTS FOR TYPES l·A ANO l·B 

Offset Brackets 

~a"dlo. l'lolH 

14" 

Ground Line ~ Y./7,4-'1 I I ~ . ,Y//A-'-

II I I I I II 
I 111 
111 I 
111 I 
11 II 
11 ii 
I I 11 
UJJ 

The 7" driven post 
wlll b1 permitted in 
li1u of thl1 111 post. 

11 I I , ,,,o· 
lllljj I 11 I I I I ,._,. 
II II 
II ll 
UJJ 

7" INTERMEDIATE POSTS FOR TYPE l·C 

;:r:::;,.;,i':/a11-.,.. :it :'fp ~ lo.6 , .. ~:j/~ 

~!.;N .. :'" 5'CTIDN :c iJL, Po,! 
:;( SECTION p-o 

METHOD OF PLACING CLASS B CONC. AROUND POSTS 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

PRECAST REINF. CONC. POSTS 
FOR 

TYPES I-A, 1-B 8 !·C GUARD FENCE 
APPROVED---.&b~ /%>/ 

~m"ENGiNEER IGF-RCP 



CLEAR TOTAL 
HEIGHT BASE 

H B 
2'-0" 3'- 6" 

3'-o· 3'.9" 

4'-0· 4'- 2· 

s·-o· 4'-'{)" 

e·-o· 5'-3· 

i-d' s' -a· 
a·-o s'- 2· 
9'-0" a·- 1· 

10'-o" 7'- 3" 

11'-o 7'. 8" 

12·-o· 8°- 1· 

13~ o· 8·-6 

14'. o"' 9·- o· 

15'-o" 9'-5· 

16·-o· 9"-10' 

11·-o· 10'-3" 

1a·-o· 10°-8" 

19'-o· 11·- 2· 

20·-o· 12'-o" 

21'-o• 1z'-5" 

22'-o" 12'- 10· 

23'-d' 13'-4" 

24°-d' 13·- 9' 

25·-o· 14'-i.' 

CLEAR TOTAL 
HEIGHT BASE 

H B 

2·-0· i'-10· 

:5-o· 2·- 3" 

4·-0· 2'-9" 

5'-0 3'-5• 

a·-o· 3'-10" 

1·-0· 4'-3" 

8'-o· 4'-9• 

9'-o"' 5'-3• 

10·-o· s'-11" 

11·-o· 6'-4" 

12'-o" 6'-9• 

13'-0 7'- 3" 

14'-o" 1·-8· 

15'-0 8°·2· 

16·-o· 8'- 1· 

11'-o' 9'-0" 

18'-o" 9'. e· 

19·-o" 9'-11 

20'-d 10'-10· 

21'-o· 11'-3" 

22·-o· 11'- 9" 

23'-o' 12·-2· 

24'-o" 12'- 7 

25'.o" 1.i-1 

DESIGNED BY= C.E.P.M. 
TRACED BY= J.E. D. 
CHECKED BY= G._bl.O. 

WALL TOE 
BASE BASE 

B, B, 

2'-0" 1'-6 

2'-2" ,._ 7" 

2~ s" 1'- a· 
3'-o" 1'-10· 

3'.4" 1'-11" 

3'-e" 2'-0" 

4'-0" 2'-2'' 
4'.4" 2'-3" 

4'-10 2·-s· 
5'-2 2"-6' 

5·-6 2'-7" 

5'-10· 2'-8" 

5'-2" 2~10· 

6°·6 i-1( 
6~10" 3·-0· 

7·-2· 3'- i" 
1·-a· 3'-2" 

1~r.f 3'-4" 

8'-e" 3'-6' 

8·-10· 3·-1· 

9~ 2· 3'-8" 

9'-a" 3~10· 

9~10· 3'-11" 

10'-i.' 4'-0" 

WALL TOE 
BASE BASE 

e, ., 
1·- 3 T 
i'- 6" ,· 
1·-10· II" 

2'-3" 1'-i.' 

2'-1 1'-3" 

i-10· 1'-5" 

3'-2 1·-1· 

3'-6 1·-9· 

3'-11 2·-0" 

4'-3" 2·-,-

4'-ff 2'-3" 

4'-10 2'-s' 

5'- ( z'-7" 

5"-5' 2:9" 

5·-9· 2:10" 

6~0 3~0 

a·-4· 3'-2' 

e'-i J'-4" 

7'-3" 3'-i 
7'-6 3'-9 

7:10· 3-11 

8"· i" 4'-i' 

8'-s 4'-2" 

8~9- 4'-4" 

TYPE-I 
WALLS SUSTAINING ROADWAY AND 20 TON ROLLER 

FOOTING TOE DOWELS WALL FOOTING STEEL TOE PRESS 

~ DEPTH REINFORCEMENT 

b 
PER LIN. FT PER LIN. FT PER LIN FT PER SQ_ FT. i-••o:' D a CU. YDS. CU. YDS. LBS. LBS. 

2·-0 ¾".,,x 3·-s· ,48 .250 2.629 950 = flli· 
2'-o· 4 6 228 2'5 3.380 I I SO "'. ' '1 t'!if 
2'-o· 5·-0· ,320 292 3.755 1400 '" 2·-s· s·-o .4 32 40T 4. I 31 1700 " 2'-6" s·-e· 589 .44 2 4.131 1850 ~""'' 
2'-5" s· -ff 6"78 4T6 4 .131 2000 

~ 2'-6 ¾Yx. a'-OLG.,z'-o"c-c s'-ff "8 5' 9 8.636 21so I 
2·-e· e·-o·" s·-a· ' .. ; i-0 9TO 554 8.636 2300 "' 3·-0· e'-3' • 2'-6 e·-o· I I 52 T '6 9,200 ::~~ ··- ! ,, 

~ ~I 
3~ o" 6"-3" • 2~o"· 6'-o· 1.321 .7 59 9 .200 " 3·-0· 6-3· • 2·-0· • 5'-0• 1.5 I I 802 9.200 3140 - ~I ~ 3'-0" 6°-6" • i-o"' 6"-d" I .7 I 5 .845 9 .388 3400 § 

d: 0, 

3'-0" 6°-6· i-6 e·- o· 1.926 .894 9.388 3670 Ji 
3'-0' 6-9" • 1·-8· 6-o· 2.1 53 938 I 0.589 3900 

:@ 

3·-0· 6-9 • i'-,f 6-o· 2.390 98, 12.I I 0 4160 CONSTRUCTIOll 1/ 
b@2'-o· 

I WEEP 
3'-0" 6·-9. f-2· · e·- d' 2.645 1.025 13 .I 96 4430 JOINT ' /HOl.E 

II 3·-0· 7'-6. 1·-0· • e·-o· 2 905 1.068 15. 020 4590 "" I 
3·-0· i-o" - ,,. 6-o· 3.1 78 I.I I 8 15.975 4760 °'· 

2'-o·,2~e· Ai'l';/' 
----

4·-0· 1'-3'" • i'- 5' " 6-d' 3.4 I 1 1.580 12.192 5300 
4·-0· i-3"" 1·- I" " e'-d' 3.789 I 6 I 6 14.558 5500 

3·-0· o, e· -=-- __::_- i o! 
4·-0· o, 1:a· 'I ) a ,L•]_] 4'-6' 7'.5" • Ii" • 5·-0· 4.092 1.674 16 .795 5700 , ._,_1_.. ., ·.!. 

4'- o" " i-a· 9½;" • e·-o· 4.421 1.7 39 18.7 35 5900 " fj f B, 8, 
4'-ci' 7'-9• · 8½"" 6'- ci' 4.764 1.79 6 20.940 6100 

4'-o' 1'-9" · T' 5'-o" 5.1 12 1.853 24.462 6300 --

TYPE-3 
WALLS SUSTAINING LEVEL BANKS OF EARTH 

FOOTING TOE DOWELS WALL FOOTING STEEL TOE PRESS 
DEPTH REINFORCEMENT 

b 
PER LIN. FT. PER LIN. FT PER LIN Ft PER SQ. FT. 

D a CU.YDS. CU.YDS. LBS. LBS. ~ 
2·-0· ¾"-"'x 3°-6· .079 .I 32 2.629 8TO ~~. : __ : ~---- t 
z'-o· 4'-6' .I 28 .159 3.380 1020 ,t-~ 'a) 2·-0·· 5'-0" .I 89 .t 9 0 3.7 55 I 179 

1k11!l~} 2'- 6" 5'-a· .262 .285 4 131 1433 -2·-6· 5·.e· .34 7 .320 4.13\ 1603 l?lit~ ·., 
2~ 6- 5'-e· 435 354 4 131 1773 
2·-5· 5'-e" .541 .396 4 I 31 1943 .. \~/2 . " 2'-6 5·-6· 658 .435 4.131 21 13 -s a 

3'-0" 6'-o' /'t~' r ' T86 .57 8 4.506 2280 ~ 3'-0" 5'-0· .927 .621 4 .506 2430 

¾""x 6-0LG.,i-o"c-c a·-o;--~-- i--------- -------~------ \''/ • 3'-0" 1.0 67 .663 9.012 2580 -- ; 
3·-0· a·- 3·, i-o·. e'-o· 1.2 30 . 7 I 2 9.200 2730 ·'-"""', ,.~ u 
3'-0" 6'-3". 2'-d' • s·-o· I .4 I 0 T54 9. 200 2880 

,_ a 

3·-0· 6'-6". 2·-0· • a·-o· 1.5 76 .804 9.388 3100 {f;. 
3'-0' e·-6·. 2·-0· • e'-o' 1.7 78 .84 7 9.388 3250 rri, / b@2'-o" 

3'-0" 6'-9, 2~0· • s·-o· 1.968 .889 9.575 3400 CONSTRUCTIOl'l ~·"' . HOLE 

3'- o" i-o·. 1'-8", e·-o· 
JOINT 

2.192 .939 10.814 3550 

·i--3'-0" 7'.{)'' 1'-4" • a·-o· 2.403 .98 I 3700 
•,0 . -12.392 

4'-0" 7'-3"" 1~10· • a'-o" 2.66 7 1.385 10.446 4272 2'•0', 2°-ff ANO y- -,.'·-_ _/ ___ ! ~---. 
4·-0· 7'.5". 1'-6' • a·-o· 2.90 l t.439 12.016 4412 

3:0· o, e' '"' 

4'-0" 7'-9" • i'-2· • s·-o· 3.1 67 4552 
4~0- D1 1:& 

1 •-... '7 i L, CJ c, 1.503 14.483 '• -; .:'t__l 
4'-0" 7'-9' • 1'-0" • e'-ci 3.424 1.559 16.147 4692 
4'-0· 8'-o'. 9½_". s'-o" 

,, LLJ t B, t B2 ~ 
3.7 I 2 1.610 \9 .689 4822 1-- • 4'-0" 8·-o·. a½" • e·-o· 4.022 1.682 21.4 70 4970 

CLEAR 
HEIGHT 

H 

2'-o· 
--------;------

3-0 
4'-0· 

5·-0" 

6·-o· 

1·-0· 

8'-cJ 

9'-0" 

10·-o· 

I 1'-0" 

1z'·o· 

13·-o· 

14'-0" 

15·-o· 

1e·-o· 

17·-o· 

18·-o· 

19·-o· 

20'-o' 

2i'-o" 

22:0• 

23·-o· 

24'-o" 

25·-o· 

TYPE-2 
WALLS SUSTAINING SLOPING BANKS OF EARTH OF INDEFINITE HEIGHT 

TOTAL WALL TOE FOOTING TOE WALL FOOTING STEEL TOE PRESS I I DOWELS "~ ,, BASE BASE BASE DEPTH REINFORCEMENT 

b 
PER LIN FT. PER LIN. FT. PER LIN. F~ . PER SQ FT. I -~~---~- ·-~ 

B e, ., D a CU. YDS. CU. YDS. LBS. LBS. 18! ,iV& L - 1~, 1 2·-0· ¾"9x 3-6' i-d' 
i-2.· 
2'-6" 

3'- 5" 

4'- z" 
4'.9" 

5·-4· 

5'-11" 

e·-9· 

7 ~ 5 

s·-o· 

8°-1 

9'- 2· 

9'-9" 

10'-4" 

I 1·-0• 

I 1' - 6" 

12·-2· 

13'-4" 

13'-11· 

14'-a" 

15·- i" 
15'-8" 

16'-3' 

1'- 6" ,·· " ' .148 2.629 
---

2'-0" 
---------- --4'~ -

1'-6"" 8 '6T '60 3 .380 

i'- 6' 1·- o· 2·-0· 5' -o· 222 'T9 3 .755 

z'-2" i"-4· 2·-5· 
~ 

s'-6" 3' 9 298 4.131 
-

2'-8" 

3'. 1· 

3'.7" 

4'-0" 

4'-8" 

5'-2· 

5°-8' 

a·- i" 
e·-6· 

1'-0' 

1·- 5· 

i-11" 
8'-4" 

8·-10" 

9·-9· 

10·-2· 

10·-a· 

I 1·- ( 

I 1°-7 

12'-d 

1'- e" z'-e· 5"- 5" .424 --
i'- 8 2·-5· ¾"..,x 5' OLG.,2'-0c-c s'-e" 588 
1'-9' 2·-e· 5'.5' • z'-o". 5'-6 .680 

1·-11· z'-e· 5'- 9· • z'-o". 5· - e· 826 
2'- I" 3'-0" 5'.<j'' z'-0'. a·-o· I .06 I 

2'-3" 3·- o· 6°- o·· • 2·-0· • 5'-0" I .I 97 

2'-4" 3'-0· 6'-0'. i-o"" e·-o I .450 

2·-e· 3·-0· 5'.3" • i'-8' . 6'-o" I 6 I 9 

2-8 3'-0· 6°-6·. i'-4" 6·-o I 848 

2'-9" 3·-0· e·-,;· • 1·-0" 5'-0" 2.108 

2'-11" 3·-0· 5'-9" • 10· • s'· O' 2.367 
3'. 1· 3·-0· e·-9· • 8!f .. 5'-0" 2.662 

3'-2" 3'-o" 7'-0"" T' 5'-o" 2.955 
3'.4• 3'-0" 7'-0", 6"' • a·-o· 3.284 

3'-7'' 4·-0· 7'.3" • 8' • e·-o· 3.854 

3'-9" 4·-0· 7'.3". a½". a'-cf 3,999 

3~10· 4'-o" 1·-e· · 5Jf • a'-o" 4.380 

4·-0· 4'-o" 7'-9" · 5· • e·-o· 4.755 

4- I- 4'_0· 7•.9· · 4½". 6°-0· 5.173 
4'.3" 4'-0" 8'-d' · 4" • a'-o" 5.575 

NOTES• 

All exposed edges shall be chamfered l inch. 

Construction joints shall be bond.:d with dowels and keys 

35' 

.399 

.448 

.498 

666 

T32 
.792 

.851 

909 
.970 

I 029 

I .097 

1.140 

I 218 

I .7 3 I 

1.808 

1 .889 

1.96 7 

2.049 

2 .125 

Expansion joints, with L\'.'x4' beveled keyways, shall be 25fl. lo 35ft. 
apart and at all breaks in face of wall. Entire joint shall be surfaced 
with ¼ inch of tar paper covered with hot asphaltum, or equal 

Stone backfill 12 inches thick as shown. 
Weep holes as shown, 15 feel apart or as directed. 

Type-2 walls, having roadway at foot, shall have cap as shown and 
rubble gutter full length. 

With rock foundations for all types and heights, eliminate footings and 
consider clear height as distance from rock to top of wall. 

For sloping banks with roadway on lop use Type-\ for all heights lo 
include 12 feet. For greater heights use Type-2. 

Curtin wall shall be used when wall stands on sloping bank of earth 
or where scour may become excessive. 

All concrete shall be Class "B''. 

Approved_.-~ '3JJ,.,.,_ __ _ 

&~~.·- -·-
BRlDGE ENGINEER 

Re~,~d 9·24·3~ T~f"--1 i,·-o" ci..,-"ll" 
Rev1::.ed '::·7·37 Tjpe·2 i2'o·c:...,,,W.:ill Quan. 

4.1 31 

7 .886 

8.262 

8 449 

8.824 

9.0 12 

9.0 12 

10 .139 

11 828 

14.269 

16.672 

18.820 

22.530 

25.534 

20.840 

24.608 

29. 084 

32.443 

35.547 

40.554 

1300 

1644 J. ~\1-, ~ _._ /~-
1975 ~,; I ~· --~l,lm,V· 
2375 lQf' .1 a'c ~;"' 2750 

3140 ---·,~ 3540 ~~~-- ,1/~ J: 

3930 ~~- . 
-=-~ 'r 4320 ~ ~ 

4660 i i 5000 

5340 

5680 

6027 
=~-, 

6400 ~~ 1/ b@:t-o" 

6800 
CONSTRUC __ - U" /WEEP 

.JOINT ~. : _/ / HOLE 

7200 ',i,' ' - 6·-
7600 :::,,:·.,,, 'l,. -, ____ ,r----~~ 7 8000 

8400 -4:0" oY 1~·e ~ a\ .., 1 -; --,"Jr 0
, 

8800 ~~, , ·.;- ·L 
9170 ~ r---;;t_~_ .. .BL.~--- _Bj 
95 70 

---------------- ------
9940 

1/ b@i-o·· 

/ 
CONSTRUCTION 

JOINT 
__,, WEEP 

HOLE 

,. -J-
(VA~IE',S 

2,,f 
a " 

~-~ __ B, --·-~--I 
I k-2:.':L 
h, ______ B . _____ _______. 

TYPE - I C = .04H+1' 

TYPE -2 C • .06H+I' 

TYPE -3 C • .03H+I' 

CURTIN WALL 

'.!] 

OIi~ E~L TH o, PENNsrL V. 
rf;~W. - ~,\11.4, 

DEPARTMENT OF HIGHWAYS 
BRIDGE UNIT 

STANDARD 

RETAINING WALLS 
CLEAR HEIGHTS 2 TO 25 FEET 

TYPES I, 2 & 3 

W-6 



5frud-ural 

(ju/fer Di,nen. Plafe Oimen. 

,q l) A, & C E F G 

12·· ,.. c":4· /5;f ,,· s:a· eo· I/" 

18" 9· C'IO" 1st· 7f 4'0" Z6'" 11' 

u· 9· .3:4- 154-· 7f ~co· ,z· ,r 
Jo· 9·· 3'10" !SI 8 .. 3'0"' 

.,,, .. ,.. 

- i £,cp. Jf. malarial 
Addihbno/f"joinl nofover SO 

feel each :,Ide of <J<IHer in approccl, 
,/q/J.:, 

Gulter lo be mode of 
c!o:,, fl· concr,de, 

P/afe siJe, to be acS _,1,c,wn 
IJ/1/es:; or<kred olherwise D_y 
Iha eng,-. 

Plm'e.cS fo be phnecl 1-c pa#er11 d.t,,v11, 
unds sheared, bulled lo!Jelher m place, 

ond l"o fallow crovVn af r~,y,;y 
6uller fa be pavred monoli!-lik. 

Quon/die, per: /II?. fl: fief-, ~t 
1:•rco= EXCG>l 51,'l'='IJ :blelfel .1 Pla}e 

C.i.Yda Cu. Yda. , .. lb,. lb.:,. 

.. -062 ./6S 9.8! 54.6 Z7> 

•. a7e ./95 9.e,J 119.3 477 

·""' .Zt?4 ~.e,f 163.7 491 

;090 .254 9.81 z3ao 69o 

JI' computed on ba:,/5 of 9" pave~nl. 

TYPE A FOR ROADWAY GUTTERS 

//\'c. CO 90. steel f"orm ,fr;p:,, 

· 212·,pa Min.WI: :J.19""p~r: fl: 
C"l' Beams-min. ,vi: 35.,:'pu ff. 

~·111 ;,,., ' 

-F~Z"p!af"e welded to end ol every 
.,econd .sfem.wifh t" confinvous t'i// w,,:/d. 

;,,.4~- 4· 4d\ t·,,1~··= ·--1 

T - ·· 1 :f T --+--::::= Leog/.. £ . r widfh r. , 
( Note: flny .:,imdar fyps cover of approved de,tj;n mt?}' be LJ.:sed. 

.?--J" dhm.pipe.:s ~lded A> 
'f"h?-je of T-t»om,, ona'cr=, 
~ I oreoch end a/ coz 
=er ce~l;•-~1/' 

1'f. !! ,.?: \-I' ...... 
I / .,.;,i,:'_4 

Chss fi·concrete 

v,orofud or ~ ,'t, 
t;afl's/"odkn d Engineer. 
Covors may be premou/(RJd 
and rea,;1y to ~1 ,n ~. 

TYPE D FOR SIDEWALK GUTTERS 
Troa=' Dy'. c.s. 

t~.J'"p/Qfe, weld li:J end> of tre,. 5iz.e .shope and manner of allac/1,nent 
3k3"L'.:, Min. k{;i' 1.90r_r: ft o! bars to be approved b_y fhe en9tneer. 

(
.1"x.5" T.,r ~ " S.O ~ • f confmuous ,veld al every second .$/em. 

P!acepipe neor cenf,..-e , d~ 4· 4_ ~4 4• hor 
';,/ CO>'c'0 3}_·· 3i 

' 1£.... _J6. ~ _21_· -
---------- C----~c.J-ltdl-h f - - - - - ~ 

---------- i ;.- I bar, weld fo rQCe 
of fee.:; w/f// ;;f'Xf" Ii/le>; 
weld bofh .side.s. 

C/a.:,s A concrefe 

Vibrafed or tamped ro 
_.safisfocfion of Engi=r. 
T beam Floor plate.,, n,oy be 

premoulded ond reody fa .sel m place. ', 

For r191d type pavemenfs or bose.s, 
-~ t· e>'ponsion _Jami maferiol. Ad:fillonol t 

--~ ·-.. .. 1oinf not over SO /eel each .51ds of g1.1Her 
'.I -...t"""'~ ..,__·,--1n approach :;fobs •. -~~,-----~ q.,-P-4~ 

~<1/ 

C<,mpul>:,d anb=is of !J"R,..:,,,.,,,-,1 

TYPE B FOR ROADWAY GUTTERS 

j);j" L::, M,n. wg'f 4_9oper ft: ofbor.s fo be approved by the f.,ngineer. 
;f",,_.!rphl-e weld fo end of beams ~ Size shape and manner of oHochmenf 

3· beom.s, ~ " .J.t,5"" • • ;f" conhi,uou,; weld Qf every .:,ec;ond SI-em. 

.31fx No. CO fortn .sfrtp"!> ( 

. ~ ~~/4A:.! toe&"' 'f1 1-- v : ,.1 

Clas.s Ir concr"le. 

V,L,rahrc/ or fomped h, 
soh;,/ix;IIO.I> of .Engmller 
Cover.:; may 6e ;:,remoulded 
t'YJd ready l"o se f ,n ',oloce. 

lll_'o,-$1-~~~ ,,-1-----P.t.::..,.~t 

GlJ/fer cover :fa conform to crown 
of rooclw-o/ and A> be =n.skuefed 
In :Jee.lions of c· l.snglh. 

~·l'"<>r r,g,"d ;fyp,:: paven,enh, or hoses. 
t·expan.:,10ojo,rJ/ material. 
""' Add,f1ono/f'j,,,nl nof over .50 
· , feel eoch .,,,de of g<.1Her 1iJ 
C, ·. --. a,'p'"OG'Cfl .5/o/J_,, • 

,.; ~.f--..:..: 
·-.z,<>c;.,-·¾,·-

o.,..~,..~¼ 

' 

u1,,~,,·-1 "l~I '•ffi 
JO" 4; -''O" 4~·-i- /2/ ¼I 5/2 
"compuledonb()sis ol 9"pavem=! 

TYPE C FOR ROADWAY GUTTERS 

"1pprevN~"-M-~~ 

8Sl'22oAAAl'P,J 
8rtdge En91"neer. 

0weallh of Penns 
,:,o<S><S>o • ;y1.,,,,,,;, 

Department of Highways 
BRIDGE UNIT 

METAL TYPE COVERED GUTTERS 

SK-465 
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t1 .. z·.z '" C I z.,;;;z'.,,4:0" 
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ELEVATION 

/Yole.5: -
,f'ea,· .5/-re,-cherJ v ,;.,,;d v· Qrc 

X x' 
j' y' 
z z· 

b".-b", /er!-,,11, Jon;<? QS .!"ran/ slre/,=her.s 

c· Aa"~ 
' .. _.Jo"~ 
,, Ad~ 

v', X', y' and Z' lo l,,, d~;,ed a..,: J/2a,.,,n ,;., sechOn. 

5h,"ms ore J",,G"•tJ", z",,i;;"_.tJ"ond /".8"~8" 

B:o•· 

~ 

~ _, 
.:; 

) 

For Cr/&f.,,',,3 ,;_I' n7q_,-1"rn Vff7 he,jhl o, f :;:,;z "lo ,!J :z; make /u,7dcrs nu,rked 6 :;'.o "/on.9 
" 12:9· lo /4.: 7·~ C ;o'.o" 
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GENERAL NOTES• 
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(st!L~~r ~;~~tt..N) 

TRINGER UP 

• All materials and workmanship shall be in accordance with PD H Form 408, Sec. 6.29. 

• Metal base plates wiJJ be required. 
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ASSEMBLY AT COLUMN SPLICE 

GENERAL NOTES, 

V / ' / ',/ 
BIN ASSEMBLY AT 

(s11!~rtr R~;~~ltMN) 

TfllNGER LlP 

BASC PLATE 

• All materials and workmanship shall be in accordance with PD H FDrm 408, Sec. 6.29 
• All exposed interior ond exterior metal sheets used to form the members of the closed face metal cribbing 

shall be coated by (A) or {8), when specified for Metal Cribbing- Coated, 
{A). Cooled on both sides with a loyer of asbestos fibers applied in a sheet form by pressing it into a 

molten metallic bonding medium. Immediately after the metallic bond has solidified, the asbestos fibers 
shall be thoroughly saturated with a bituminous saturont. The finished sheets shall be of first class 
commercial quality free from blister and unsaturated spots. 

(B). Galvanized on both sides by the hot dip process as specified in Section 6.29.2 (2) of Form 408, and 
field coated with bituminous materials. Immediately prior to application of coating, galvanized surfaces 
are to be either sand blasted to lightly etch surfaces and to remove any greasy film present by blasting 
in accordance with Reid Structures Painting Council Specification N2. 7, brush off blast cleaning or 
saturate all surfaces with vinegar (acetic acid) and when dry wipe off any bloom which has formed. 

• Apply two (2) coats of coal tar based paint {Federal Specification MIL-18480). To be applied at the rate of 
55-70 square feet per gallon per coat. One cool of Coal Tar Emulsion to conform lo Federal Specification 
MIL-C-15203 al the rote of 60 square feet per gallon. Twenty Four hours drying time to be allowed 
between coots. 

• Metal base plates will be required. 
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TYPICAL ELEVATI 

GENERAL NOTES, 
• All Materials and Workmanship shall be in occordance with PD H 

Form 408, Section 6.29. 

• Concrete Crib members sholl be Class 'A" Concrete. 

• Footings shall be Class 'B • Concrete. 

• Where total height of cribbing is not more than 5'-4" use headers 
4 ft. long, and where lotol height of cribbing ls between 6'-0" and 
11'-4" use headers 6 ft. long. For heights between 12'-0 and 15'-4" 
use headers 8 ft. long. Higher cribbing walls to be of special design. 

• All stretchers to have letter "F" plainly Impressed in the face to 
indicate the e11.posed surface in the finished wall. 

• Batter of wall other than 2" in 12" subject to approval by the Engineer. 

• If approved by the Engineer, other types of Concrete Cribbing design 
may be used. 

• Footings may be ordered by the Engineer to be at ony elevation or of 
any dimensions necessary to provide o proper foundotion. 

• Reinforcement bars shall be of intermediote or hard grade or rail 
steel designed for fs=20,000psi and detailed in accordance with 
ACI Code. 
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NOTES· 

• For General Notes refer to Sheet I. 

• Closed face cribbing wall shall be used only if specified. 

• Steel wire reinforcement shall conform to ASTM Designation A82 
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