| |
1 STATE OF ARIZONA
' STATE HIGHWAY DEPARTMENT
“ PLANS DIVISION
| . 1947
i ROADWAY STANDARDS
! ~ FOR USE IN
[ ~ FIELD aso OFFICE
} | ISSUED TO

=
—




ARIZONA STATE HIGHWAY DEPARTMENT - PLANS DIVISION
INDEX TO DESIGN STANDARDS

SIGHT DISTANCE

REGULATION OF ROADSIDE. DEVELOPMENTS

DRWG NO. suBJECT pATE | DrRWG.NO. | SUBJECT { pare
Di-| STOPPING DISTANCES g PASSING DISTANCES AS RELATED TO SPEEDS MAR. 134} UTILITIES
D|-2 ACCELERATION & DECELERATION DISYANCES AND VISIBILITY AT NIGHT JUNE 1941 D4-| | CLEARANCE OF UTILITY POLE LINES AS RELATED TO HIGHWAYS MAY 1941
DI1-3 | SIGHT RESTRICTIONS & APPROACH SPEEDS AT NON —STOP INTERSECTIONS APR. 1341
Di-4 | SIGHT RESTRICTIONS & APPROACH SPEEDS AT “ STOP* INTERSECTIONS APR. 194}
DI-% | NON-PASSING SIGHT DISTANCE ON VERTICAL & HORIZONTAL CURVES JUNE 1M PRIVATE FACILITIES
DI1-6 | PASSING SIGHT DISTANCE ON VERTICAL CURVES . JUNE 145 D5-1 | PRIVATE DRIVEWAY ENTRANCE RESTRICTIONS - URBAN TYPE MAY 194)
D5-2 | PRIVATE DRIVEWAY ENTRANCE RESTRICTIONS - RURAL TYPE MAY 194|
D5-3 | PICTORIAL LAYOUT OF DRIVEWAY ENTRANCES — RIGHT ANGLE MAY |941
D5-4 | PICTORIAL LAYOUT OF DRIVEWAY ENTRAMNCES - SKEW MAY 194
D5-5 | MULTIPLE DRIVEWAY ARRANGEMENTS APR. 195
PUBLIC AND TRAFFIC
D&-| PARKING ON STATE HIGHWAY.S MAY 941
CURVATURE
D2-\ SUPERELEVATION FOR CURVES AS RELATED TO DESIGN SPEEDS (CHART) | arr. 194
D2-2 MINIMUM TURNING SPACE , CURVE WIDENING , AND CROWN TO SUPERELEYATION RUN APR. i94|
p2-3 SUPERELEVATION TABLES (SUPPLEMENT To DRWG No D2-1 ) JunE (947
TRANSITION SPIRALS DRAFTING OF PLANS & PROFILE, OFFICE PROCEDURE , ETC.
D3-| CORRELATION OF TRANSITION SPIRALS TO CIRCULAR CURVE - FORMULAE JUNE 13 D7-} ROADWAY PLANS STANDARD FEB.I946
03-2 TRANSITION SPIRAL FORMULAE CONTINUED JUNE 19di D7-2 | STRUCTURE NOTATIONS FEB 1946
D3-3 TABLE asis APR, 194] D7-3 [ PLANS SYMBOLS FEB. 1946
. D3-4 TABLE dAsve APR. 94|
{ D3-5 | TABLE Qs%4 APR. 941
D3-6 TABLE as{ APR. 1941
D3-7 TABLE a=iYs APR. 94|
D3-8 | TABLE a=1%s APR. 194}
D3-9 TABLE d=2 APR.1%)
- s APR. 4|
D10 | TABLE Cathe il MISCELLANEOUS CRITERIA AFFECTING DESIGN REQUIREMENTS
D3-12 | TABLE As5 APR. 194 D08-1 DRAINAGE TABLE CHARY
03-13 | TABLE asi0 APR. DA




e

| SAFE STOPPING DISTANCE MINIMUM PASSING SIGHT DISTANCE |
100 - R SR R L DR b S e - o ST T e ‘
| f : oo l oo P ; : o;"\’j’ﬂ;, ~ ] : : ____'_H,:i‘.s%fﬁtgig;‘;;;;;;:.a;;_;_‘;L
‘ ] ' : o /’ (,"5 . ’ . : ' @-:‘.’l ite - ml’.'s.-i St b {
. 00 - AR5 gl ST Nz
i ! : ) [ : ! l o—8 —— o §
i; E ' i ) ! e d.’*‘ dl—"_——— dy———o
: « 80 v - b ;
, 2 ' ? coL Lo FORMULAE AND DEVELOPMENT OF FIGURES FOR TWO-LANE MINIMUM PASSING SIGHT DISTANCE
| ‘ ! P .
3 g 70 Py SR IR ‘ V  Amedpead 30 40 50 &0 70 X
; n 60‘ o eé o m Vi |10 |15|20] 10 |15 (20|10 |15 (20 1015 {2010 (15 |20]%
3 n ‘qgi;‘/ | b v-m freedet e 120|150} 30| 25]20|40] 35 | 30} 50| 45| 40} 60|55 |50
j g 50 ! J’. : . . ] : S=V-m+20 Femil40|a5({30]50|45]40|60|55|50]| 70|65 | 6080 75| 70
H { ' ' | i ; " Tt fFt 11" - b —
g 2 | -.”fx o S R AR a _ Aiens. 2oz p2fzi|23]ze 17|19 (21 1a 14 a7 o i 1S
§ N 40 - -9% . - P o R ; ! teyZRE Te 16.5]57[50[8.4]73|65]98|89 |81 |121{113 |98 1481136120 |
l . : - . K ' . . AP 4 : :
| H 101 | ‘ ] L d,*4.4(V-m) 8866 [44]132| 10|88 {176 | 154 | 192 220| 198 | 176 | 264 [242 | 220 E |
, SR ol . RO S
* % ‘ L. ] | dy» 28 +1.47{v-m)t | 270 | 195 | 124 | 455 | 358 | 270{ <96 | 568 [ 455 |1028 | 676 | 696|140 1250 [1076] §|
; 20 R b dy= .47Vt 285 |25t | r20{473 149 | 382|719 |¢54 | 59¢ 1008 ] 1000 | 8631512 [1400 [ 1245 g ;
j L A IR B ded,+d, +ds c43 {12 [s98]i0co] 907] 740]159s [137¢ | naalesw jrora[imas o emszeson] §| !
if. .- } e e b _i . O .i o ot e .
10 ! * | : | o | , IN THE CASE OF THREE-LANE HIGKWAYS d, IS DROPPED AND d=d,+d, g -i
oV o l l f R when d=d,+d, [358]2s1]i78] 587] «a[ase|arz| 722 | sur]izee] iom] emefirza[ucrz[ruan] & | |
© 8 8 § § § S 8 § § g 8 8 IN THE CASE OF FOUR-LANE HIGHWAYS MINIMUM PASSING SIGHT DISTANCE IS LIMITED |
= N 9 ~ O = N n ONLY BY TOTAL SAFE STOPPING DISTANCE Dy (sece Stopping Distanca - Left ) 3
" SAFE 3TOPPING DISTANCE IN FEET NOTE: To calculahe passing of two vehicles instead of one as illustraled above, the formulae for.l.oan; 3
. are modifief:s fol?ows: t-YT".oes , ond dy= 33 ¢ L4AT(V-m)t . !
—_ . a |
—_— - ot AA.5.H.0. 1940 APPROVED CONCLUSIONS REGARDING MINIMUM SIGHT DISTANCES '
¥ D e e - D —----------——---j Pasting minimums - Height of eye 4.5~ object 4.5 [ AsoMED T Minirunt T HOUMGH. P2 3G ST PIITANCES. —
-~ ——m- e mm s o= Dg e e e Nm-;s?hqminimm-ud:uofeg'is'*objecmm .f’:l?é‘ 's‘."e:u:r':é’é'i" ﬁﬁ@#&%%@w Sdsaiore |
BRAKING 30 | 206 | 400 500 | m:,n,.;:m».ﬂj
— = . o Pas .
ASSUMED PERCEPTION | COEFFICIENT | FACTOR | SAFE_ | BRAKING DIST. | TOTAL SAFE NOTES 0| 5% oo | 1os oo’ T 0o
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ASSUMPTIONS o & FORMULA Y
Va AND V, = APPROACH SPEEDS IN M.PH. OF VEHICLES AT A AND B RESPECTIVELY. > Q
da AXC d, = SAFE STOPPING DiSTANCES CORREIFONDING TG Va AND V & .:‘mcE.dTur. Tgngr%_f.lhﬁ‘ogm&b BY SIDES ™y g
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d a
ALL DISTANCES EXPRESSED IN FEET . THEN ..J! = 'R dy = a‘i‘...‘!‘_’_ §
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DISTANCE FROM NEAR EDPGE OF PAVEMENT TO FRONT OF VEHICLE "B~ WHEN STOPPED, INFEET

FORMULA

A" TRAVEL3I NGK-5TOF AT DESIGN SPEED OF PREFERENCE ROAD.
VEHICLE AT "B STARTS FROM 3STOPPED POSITION ON NON-PREFERENCE ROAD AND o
TRAVELS DISTANCE'S” INTHE TIME "t" IT TAKES VEHICLE “A” TO TRAVEL DISTANCE d

WIDTH OF PAVEMENT ALONG PATH OF CROSSING VEHICLE “B” - INFEET

OVER-ALL LENGTH OF VEHICLE "B - INFEET ( SEE TABULATION LISTING VARIOUS DESIGH LENGTHS)
THE DISTANCE VEHICLE'B" MUST TRAVEL TO BE CL

THE REQIRED TIME TO ACCOMPLISH S, IN SECONDS,
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d = MINIMUM SIGHT DISTANCE FROM YEHKICLE ‘A’ TO INTERSECTION - IN FE

S = DISTANCE. TRAVELED FROM

V= h"][zq. '_ga‘_éj

EAR OF TRAFFIC ON PREFERENCE ROAD=D+wW+L.

THE AVERAGE OVER-ALL RATE OF ACCELERATION FROM A STOPPED POSITION - MILES PER HOUR PER SECOND:
THE 3UM OF PERCEPTION TIME AND TIME REQUIRED TO SHIFT YO FIRST GEAR. ASSUMED AT Z SECONDS,
THE DESIGN SPEED ON THE PREFERENCE ROAD,IN MILES PER HOUR . v=d+14a7¢
THE MINIMUM SIGHT DISTANCE FROM “A” TO INTERSECYION . INFEET.

THEN

t = K«d li?a , OR = K+]/"Z‘s ,OR = 2+
AND :

d = 1-47V[2+V'—-—'3§SJ , OR

d=1ra7vt

EE a STOPPED POSITION - FEET OVER-ALL LENGTHS FOR VARIOUS VEHICLES
g ¢ g 34025 50 T5_ 100 125 150 175 200 TYPE OF VEHICLE Cenom caors | S Enomat Teaea
E0 22 P> ALTNS BT E L0 A .
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id Jo NFEYBA i P i A
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>
f b3 g 2.0 o 1 NOTE: Qver-all lenqths are limited by law n Arizona as fellows -
g S ll,: s S S B Single unit vehicles -- 33 Feet
. FOR PASSENGER VENICLES Combination vehicles -- 85 Feet
—————— FOR TRUCKS
. 30
. E € e —‘___‘___J NOTES :
[ 3 :§ ] - THE VALUES SHOWN FOR"a" &'K"ARE ASSUMED
T2x 0 P VALUES USED BY A.A.S.H.0. AND BASED ON RESEARCH .
£8 & s 1T _ - VALUES FOR “L"” ARE BASED ON ANALYSIS OF HIGNWAY
<<y L—-1 PLANNING SURVEY DATA FOR TRUCKS & BUSSES, AND ON
gnd o P A.A.3.KH.0. DATA FOR PASSENGER VEHICLES,
o § X ] IN THE CALCULATIONS PRESENTED HERE IT 1S
s& 5 ASSUMED THAT “V“ THE SPEED OF VEHICLE ON THE
o PREFERENCE ROAD IS CONSTANT. SHOULD VEHICLE A"
REDUCE SPEED BELOW DESIGN SPEED OF PREFERECE ROAD
o 100 125 | I N
i © % 30 5 oo M5 150 175 200 LIPON SIGHTING VEKICLE B ADDITIONAL SAFETY IS INTRODUCED .
2 - ) (comPARE vALUES FoR"d" With SAFE STOPPING DISTANCE roR"v ")
0 i L7 et ARIZONA STATE. HIGHWAY DEPARTMENT | REV.
- 1o > PLANS DIVISION
S : il MINIMUM SAFE SIGHT RESTRICTIONS AT INTERSECTIONS
u 7 WHERE YRAFFIiC ON PREFERENCE ROAD PROCEEDS AT
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T 4 / t=2 *‘ll.agg CALCULATED AND DRAWN  APRIL 1941 | STANDARD DAWG. NO,
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FORMUILA (AA.5HO -hlic
For Ve: hical Non. %ss'snc' .5|¢’h!' Distante .
When Spe >L , S, = IE0 + L .

When Sup <L, Sy = 38.2+%

Where | 3.p = Non Passing Sight Distance in feck

L = Length of Vertical Curve in feet.

A = Algebraic difference in %mdes
expressed in percent . ,
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Height of eye = 4.5 Feet . a / O N N <
Hcith' of objects 4 inches . - o ' - -
» . - “ $ 700 o" .‘ foT ~ I"" gs
Note: The term “Non-Rassing Jighl Distance” = \\ x
applies to TWO-LANE and THREE LANE highways n .. \ : \\ =0
where opposing traffic may be encountered. ™~ \.\ - =
In the case of FOUR-1ANE or DIVIDED Z 600}- 1 \ e \"\ < g
highways 1he fiqures shown here for . 0 \ ~ ! o
Non-Passinr.‘ become Minimum PASSING S.‘qhhhlma. & ‘ %\\\\ b E ”
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> 300 Purpose of Chart : To determine minimum length of V.C. for various Algebraic differences in qrade, do attairn Min. NP Siqht Dist. 300
FORMULA
’_!OOO Pl '°°°_9_g HORlZONlQL SIGHT DISTANCE
tad R Y
wi e l SnH
w900 |- -+ 900 a5 Object in
1 L j
z 3t =i 2 Eye _ driving lane.
- .i_J AT w.. T g e e e e e el — - —
ﬁ 700 J,-T 700 -5 dz):z: / Obstruction \
«SiiE to sight Assumed
g ' 'nP‘M Jo 5 .g__\ Eye is assumed te be | 9 of fset inside &
600 8 = O 4S5 feet above road and R (R-m) {R“S
= T _65]|F o object is assumed fobe | . o)
5 ~ L .. Z 4inches high or more. 5 -
2 500 1] 500 60< & Su= 2+/(R-5)*- (R-m)
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3200 )W - 3200 =g

T L, Fm !
I FORMULA. (AASHO. Pohicy 1940
| 1| For Vertical Passing Jight Distance. I

U ~ 1800, L AN A
[ Mhen Sp L, Sp= B 4 L] ]

E T When Sp < L = L C ‘ |
RS Y g i ,5p60 Va .. 1. 2800

- 3000 :

3000

w - i : . -y .
28 - Where 5p = Passing Siqht Distance in feet | 51 %
TH 7177 L = Lenqth of Verhical curve in feet. ™) %
2600 e A Alalebr'alic difference mqrades,mpcrcent. ! 2600 T4
" , Height of eye = 4.5 'Fec‘l- N N T T+
: - Height of Obiect = 4.5 Faet. : w
'_2400 ! e e J'{, S oo 24005 i ¥
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DESIGN POLICY FOR
MINIMUM TURNING SPACE

DESIGN POLICY FOR HIGHWAY CURVE WIDENING

TO NORMAL TRAFFIC LANE WIDTHS ADD 0.1 FOOT PER LANE PER DEGREE OF CURVATURE .
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0R H ]
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SPIRAL TRANSITION OF SUPERELEVATION AND WIDENING

CROWN SIOPE

FAROM POINT T3 TO SECTION 55

ON OUTSIDE WALE OF ROADWAY, TAPER FROM NORMAL CROWN SLOPE ( SECTION T-T)

TO A SECT/ION ON SPIRAL (35-5) WHERE SUPERELEVATION BEGINS To EXCEED
LET DISTANCE ON £ FROM POINT I'S. BACK To JECTION I-T EQUAL To DYSTANCE ANEAD

[-»-l

7

NOTE: THE ABOVE INSTRUCTIONS WITH REFERENCE TO
TAPERING SLOPES FROM CROWN TO SUPERELEVATED
SECTION, APPLY ONLY TO CURVES FOLLOWING A TANGENT.

IN THE CASE OF REVERSE CURVES SUPERELEVATION
STARTS AT BEGINNING OF SPIRAL,

COVTINUE CROVN SLOPE ON TFIRAL
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EGIN TRANSITION SPIRAL
END TANGENT SECTION

FROM TANGENT SECTION TO CURVE SECTION

SECTION C-C
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POINT ON SPIRAL OR CURVE IS5 COMPUTED
ACCORDING TO DEGREE OF CURVATURE AND
DESIGN SPEED SEE CHART AND FORMULA
STANDARD DRAWING NO. D 2-§
(Refer to odjusted values of *57)
TO0 COMPUTE DEGREE OF CURVATURE AT ANY
POINT ON SPIRAL &. ¢
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SUPERELEVATION SLOPES FOR VARIOUS DEGREES OF CURVATURE AT VARIOUS DESIGN SPEEDS
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CIRCULAR CURVE WITH TRANSITION SPIRALS
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B = Bodiws in teel of Findl clrcelor are. = S389.68 +D
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INTERMEDIATE SPIRAL TRANSITION- FULL TRANSITION SPIRAL.
FOR COMPOUND CURVES.
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- rd
Q1 = RATE OF INCREASE IN DEGREES OF CURVATURE PER 100 FEET ON SPIRAL . ( A CONSTANT ) \ \ 7
I0OLs = CUMULATED LENGTH IN FEET ON SPIRAL BEGINNING AT POINT T.5". (L, =FEET+i00 ) \ 178 Dg,'a: %"yo
D = aly = CULMINATING DEGREE OF CURVATURE ON SPIRAL . ( COMPUTED IN DEGREES AND DECIMAL PARTS) \_CY 53 &5
( COINCIDES WITH'D" OF CIRCULAR ARC AT PQINT 'S.C. S \ ‘ C 611."‘) &
C._ I S &
t 5. .
M &
&
SET UP >
K I . Y DEVIATION ANGLE. AT
T|5 B #_,t‘_ e i S - , M2 POINT OF INTERSECTION
JNTAL Ty e _,__6____""’_"?_“}?___ il e W -_'_"_ S | * INITIAL TANGENT BACK 7§ (QF INITIAL TANGENTS
TANGENT } L u = = | |
« i ‘ i
* X S— - | NOTE ;
- B T T T T — Ts VARIES ACCORDING TO ANGLE T
TABULATION OF SPIRAL FUNCTIONS AS RELATED TO K SET UP AT T.5. WHEN a =15 , = [fon 11XRY0)) +t
o 2
Letd | D R o t &, e X v U C X Y -
FROM 1.5. |CULMIMATING] CORRESPONDING| RADIAL ™ FEET DEVIATION | DEFLECTION| DEFLECTION | N FEET | N FEET | LoNG CHORD | IN FEET | in FEET
ALOKG SPIRAL | DEGREE OF | CIRCULAR ARC | OFF SET ANGLE | FROMT.SONLY | FROM POINTON | . N FEET | _ T i !
I FEET | CURVATURE | RADIUS IN FEET | IN FEET =501r" (2 TO POINT ON [SPIRALTO LS. MY =i.s'"A9 =§SZ¢ = 10014~ =Cs8 | =Cnb . iﬂ'é':g'Zﬁorgifﬂgugr“fe35%.5«%‘%': g’f"?&idmon
x = + = ) =2 " in
1001, =al, 5729.58+D| =.0127al; |.000127 L} zaly |SPIRAL=3A, IA’ ’ 5 .00034a=L WHEN TR SETUP IS AT A POINT ON SPIRAL .
0 Q°0Q' INFINITY 0.00 O.00 | 0°00°'00"] Q° 00’007 Q°00' 00" 0.00 0.00 0.00 Q.00 0.00 o AHD A ANGLES ARE COMPUTED 1IN .
25 0*'05' [68,754.96 - 12.50 | 0°00'38°| 0°00'13"] 0°00'25" 8.33 16.67 25.00 25.00 - DEGREES AND DECIMAL PARTS ’
50 Oo* 10’ 134,377.48 - 25.00 | 0°02'30°| 0° 00 50"| 0°0i* 40" 16.67 33.33 50.00 50.00 o]
75 0*15' 122,918.32 Ol 37.50 | 0°05'37°[0°01'52"| 0°0%'45"| Z5.00 50.00 | 75.00 75.00 . 04 B L .
100 0* 20’ i7,188.74 .02 50.00 | O* 1O 0° 03207 0°06°40" 33.33 ©6.07 100.00 100.00 .09 'r. o b
125 0°25' | 13,750.99 .05 ©2.50 [ 0°15'38"|0°05' 13" O* 10' 25" 41.67 83.9%3 128.00 125.00 ) - 2
150 0°30' |11,459.16 .08 75.00 | 0°22'30°| 0°07'30"| O* 15’ 50,00 | 100,00 | {50.00 | [50.00 IR B TR
175 0°35’ 9,822.14 A3 87.50 | 0°30'38"0°10' 13| 0°20’25" 58.33 1H6.67 175.00 175.00 .52 . 1
200 0°40' | 8,524.37 19 100.00 | 0* 40’ 0°13'20"| 0026'40" | 66.67 | 133.33 | z00.00 | 200.00 .78 J)____.,—-b—"’/ \ INITIAL TANGENT
| 225 0°45' | 7,639.44 .28 112.50 | 0° 50°37"| ©° 16 52| 0°33'45*| 75.00 | 150.00 | 225.00 | 225.00 L.o1 Ts. P
250 0*50' ©,875.50 .28 125.00 | |*02'30"| O*20'50"| 0*4l1’ 40" 83.33 166.67 | 250,00 250.00 .52
275 0°55' | 6,250.45 . 50 137.50 | 1°15'37%| 0°25'12"| 0°50'25"| 91.67 | 183.33 | 275.00 | 274.99 2.02 =1ql (L -1 ) + 1 a(L LY
300 1°00 5,729.58 . 65 150.00 | |° 30’ 0* 30’ 1°00’ 100,00 | 200.00 | 299.99 | 299.98 2.62 | 2 3V 8 o 3 ’z)
32s 1°0s’ 5,288.43 .83 162.50 | 1°45'38°[ 0*35°13~| 1° 10°25"| 108.35 216.67 | 324.99 324.97 3.33
350 * 10’ 4911.07 {.o4 174.99 | 2°02'30°| 0*40' 50" 1°21°'40*| 1(6.73 233.35 | 349.98 349.96 4.16 - ! L (L -L ) 1 2
| 375 | 1°15’ | 4,583.66] 1.28 187.49 | 2°20'37"10°46' 52 1°33°45"| 125.00 | 250.06 | 374.97 | 374.924 5.11 N =ia s\tshs/ T g a (L, —L,)
400 | 1w 4,297.12 {. 55 199.99 | 2°40’ 0*53'20% 1°46'40~| 133.38 266.67 | 399.96 399.91 6.20 t 1 2 '
425 1°25' | 4,044.4) .86 212.48 | 3°00'38% 1° 00’ 13| 2°00°25"| 141.69 | 283.24 | 424.95 | 424 .88 7.44
450 1*30’ | asie.72z| 2.zt 224.97 | 3°22'307 1°07’30"| 2°15’ 150.05 | 200.03 | 449.93 | 449.84 8.83 L
475 1*°35" | 3,618.68] 2.60 237.47 [ 3°45'37[ 1* 15" 12"| 2*30°25"| 158.36c | 316.77 | 474.91 | 474.80 i0.39
500 140’ 3,437.95 3.03 249.2¢6 | 4° 10 12 23'20%] 2°46°'40"| 166.74 333.41 | 499.88 499.73 1212 NOTE :
52% 45" D,274.05 .51 262.44 | 4*35'37| 1*31°'52"] 3*03'45°*| 175.10 | 350.1]) 524.85 524.66 | 14.02 o FOR ADDITIONAL DATA AND FORMULAE
550 1*50' 3,125.23| 4.03 274.93 | 5°02'30°| 1°40° 50| 3°21"40"| 183.44 | 346.81 549,81 549.57 16.12 RELATED TO THE USE OF TRANSITION SPIRALS
575 1°s5° | 2,909.35| 4.6 287.42 | 5°30'38“| 1°50° 13" 3°40°'25~| 191.84 | 383.47 | 574.76 | 574.46 18.42 REFER TO STANDARD PRAWINGS NO. D 3-1 & D 3-2 .
00 Z2°00° 2,8664.79| 5.23 299.90 | &°00’ Z2°00' 4°00' 200.22 | 400.23 | 599.71 599.34| 20.93 | FOR SUPERELEVATION REFERTO D 2-1 & D 7-2.
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A >
? Q = RATE OF INCREASE IN DEGREES OF CURVATURE PER 100 FEET ON SPIRAL . ( A consrANT) v : C e o
| I0OLy = CUMULATED LENGTH IN FEET ON SPIRAL BEGINNING AT POINT T.5". (L,=FEET:100) 73 R PoS &
D = als = CULMINATING DEGREE OF CURVATURE ON SPIRAL . (COMPUTED IN DEGREES AND DECIMAL PARTS) RO &
( COINCIDES WITH'D” OF CIRCULAR ARC AT POINT '5.C") *\ St &
‘ ‘ * &
}._ B - &
d_—— &
K SETuP ! C = long Eho"€ —— - A
B U EVIAT
\ o o T e o prajected Gredor MR %10 POINT OF INTERSECTION
INITIAL T;'.s' e Cala : Je E‘?f'ff}‘_j“___ _?_\&‘ - _‘,;'_;J%_;__,_.:AM_AM“ WITIAL TANGENT BACK .y  OF INITIAL TANGENTS
Al EMY oY - ] /'// '
TANGENT | } U N |
--X - T NOTE :
< -~ Ts VARIES ACCORDING TO ANGLE T
TABULATION OF SPIRAL FUNCTIONS AS RELATED TO ARSETUPAT TS. WHEN a =% T, = [('ran_Lz]_')(Q+'o")] +t
iewtH | D R =¥ t A, e ®’ U U C X !
FROM T3. |CULMINATING] CORRESPONDING| RADIAL | . 0o o DEVIATION | DEFLECTION| DEFLECTION | IN FEET | IN FEET | LONG CHORD | IN FEET | In FEET |
ALONG SPRAL| DEGREE OF |CIRCULARARC | OFFSET | ' " | ANGLE |FRMTILONGFROMPONTON| ¢ g | csing |2 EERT | =C0s6 | =C5nB | FORMULA FOR COMPUTING DEFLECTION ANGLES o( ANDJAL
IN FEET | CURVATURE | RADIUS IN FELT | IN FEET | S | argpr [ToOMTON hraaniim =T | = SR 0 » . AHEAD AND BACK To Oner EFLECTION ARoLes
2i00L; | =aly | =572958:D| =.0727al,].000RTa"L} faly [sema=5a,l =24, s |.00034a WHEN TR SETUP 15 AT A Poiar On SviRar..
o0 | 000 | INFINIYY | ©.00 0.00 | 0°00'00°| 0°00°00*| ©*00‘00*| __ 0.00 0.00 0.00 0.00 0.00 & AND /L ANGLES ARE COMPUTED IN v
25 | 0°07'30°7(45,836.64 - 12.50 [ 0°00'56"| 0°00°19°| 0°00'37° | 8.33 | 1e.67 | 25.00 | 25.00 - DEGREES AND DECIMAL PARTS
50 | 0*i5' |22,918.32 .004 | 25.00 | 0*03'45"| 0%0I' I15°| 0%°02'30° | 16.67 | 33.33 | 50.00 | 50.00 .02 S
75 | 0°22'30°|15,276.88 018 a7.50 | 0'08'26"| 0°02'49"| 0°05'37-| 25.00 | 50.00 | 75,00 | 75.00 06 : ;
ico | 0°30° [11,459.16 | .04 50.00 | O°I5" 0’05’ | 0%i0’ 33.33 | 66.67 | 100.00 | 100.00 A5 g e T
125 | or3730°| 9,167.32 .07 62.50 | 0°23°26"| 0°07'49"| 0*15'37| 41.67 | 83.33 | 125.00 | 125.00 .28 .
150 | 045’ | 7,639.44 2 75.00 | 0°33'45| O*11' 157 0°22'30* | 50.00 | 100.00 | 150.00 | 150.00 .49 L=
176 [ 0P5230°| &,548.09 .20 87.50 | 0°d5'56"| 0*15'192°| 0°30'37°| 58.33 | 116.67 | 175.00 | 175.00 81 s }
200 | 1°00' | 5,729.58 .29 100.00 | 1*00 | 0%20' | 0*do 66.67 | 133.33 | 200.00 | 200.00 116 e ' INITIAL TANGENT
225 | 1°07'%0°| 5,092.96 .41 102.50 | 1°15°56"| o*25'19*| 0°50'37*| 75.00 | 150.00 | 225.00 | 224.99 1.6 Ts. P
250 | IP15° | 4,563.66 .57 125.00 | 1°33°457| 0°31" 157 | 1°02'30" | #3.3¢ | 166.64 | 249.99 | 249.98 z.27
275 1*22°'30" 4‘|66.97 . To 137.49 1°53'26"] 0°37'49| 1° 15’37 91.68 183,32 274.99 274.97 3.03 d = 1 aL (L -1 ) [ ( ]
300 | 1*30' | 2,819.72 .98 149.99 | 2*IS’ 045" {* 30’ 100.02 | 200.01 | 299.98 | 299.95 3.23 zals (Ls-bks )tz a(l,- L)
325 | 1°3%30°| 3,525.90 | 1.25 162.49 | 2°3826"| 0°52'4%"| 1°45'37° | 108.41 | 216.71 | 324.97 | 324.93 4.95 ,
350 | 145 | 3,274.05 | 1.56 174.98 | 2°03°45°| 1901’ 15°| 2°02'30"| 116.67 | 233.35 | 349.96 | 349.90 6.23 _ | 2
375 | 1°52'307 3,055.78 | 1.92 187.48 | 3°30'56"| 1°10°19"| 2°20'37 | 125.05 | 249.9¢ | 374.94 | 374.8¢ 7.67 A o=zal, (L L) - A G(Ls “Ls)
400 | 2°00° | 2,864.79 | 2.33 199,97 | 4°00° 1°20° 2°40’ 133.40 | 266.74 | 393.9i | 399.80 9.3 2

425 2°0T30°| 2,696.27 z.79 212.46 | 4°30'S6e~| 1°30'19*| 3*00'37"| 14i1.78 | 283.43 | 424.88 | 424.73 . le
450 2°i15’ 2,546.48 3.31 224,94 | 5°03'd5"} 1°4t'15%] 3°22°'30"| 150,15 | 300.14 | 449.84 | 449,64 13.25
473 2°22'30" 2,412.45 3.90 237.42 | 5°38'26"| 1°52°'49"%} 3°45'37"| 158.45 | 316.80 | 474,79 | 474.53 15.58
500 2°30’ 2,291.83 4.54 2492.9Q | &°15° 205’ 4°10’ 166.85 | 333.52 | 499.73 | 499,40 18.17 NOTE

FOR ADDITIONAL DATA AND FORMULAE
RELATED TO THE USE. OF TRANSITION SPIRALS
REFER TO STANDARD DRAWINGI NO. D 3-) &D 3-2.
FOR SUPERELEVATION REFER TO D 2-1&D 2-2.
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' AY -~ v
A = RATE OF INCREASE IN DEGREES OF CURVATURE PER 100 FEET ON SPIRAL . ( A CONSTANT) \ N 7 o
I00Ls = CUMULATED LENGTH IN FEET ON SPIRAL BEGINNING AT POINT T.5". (L, =FEET:I00 ) \ 178 K pEZ &
D = aly = CULMINATING DEGREE OF CURVATURE ON SPIRAL . ( COMPUTED IN DEGREES AND DECIMAL PARTS) e At &5
( COINCIDES WITH'D" OF CIRCULAR ARC AT POINT "S.C." \ « S &
: ' C- -"’ z 4‘??
5. ,
t — -~ r O
i d f \\\,
| gengonerd $
K serup AT T T circulor AT e Y " DEVIATION ANGLE AT
s R A LPr of Projected O T ,®1° POINT OF INTERSECTION
wmac TS oo et T sRALTY gte————— oAy N T A Takeenr BKK -y OF INITIAL TANGENTS
TANGENT | } | N a .
D B 1 U S % ! ;
R P . S T, . NOTE ;
e T o e R T ST Ts VARIES ACCORDING TO ANGLE I
TABULATION OF SPIRAL FUNCTIONS AS RELATED TO KA SET UPAT TS. WHEN Q =%/ T, = ETQ" LI)(R+'()")] +1
T L S 3
LENGTH D R o t A, =) ] v U C X Y
FROM T.3. |CULMINATING| CORRESPONDING| RADIAL W FEET DEVIATION | DEFLECTION| DEFLECTION | IN FEET IN FEET LONG CHORD | IN FEET IN FEET
IN FEET | CURVATURE | RADIUS IN FEET | IN FEET 25 | s g [TOrONTON maumrimr =5 | = S 1= 100L,, —— AHEAD AND BACK T3 OTHER POINTS ON SPIRAL
» - .L = . x = -2 n n T
ool | =al, 572958:D| =.0727al, {0027y | *3al; |sPRAL=3A,] =24, ' Qs 1.00034 all, ‘ 0 ] WHEN K SETUP IS AT A POINT ON SIIRAL
o Q*00’ INFINITY | ©.00 0.00 | 0*00'00% 0*00'00" | O*00'00" 0.00 0.00 0.00 0.00 o0 | L & AND JL AHGLES ARE COMPUTED IN -’
25 | 0*l0’ [34377.48 - 12.50 | 0°01°157| 0°00°25" [ 0°00°50°| 8.33 | 16.67 | 25.00 | 25.00 - DEGREES AND DECIMAL PARLS
50 | 0*zo’ |[17,188.74 .01 25.00 | 005’ | 0®01'40"| 0°03°20"| 16.67 | 33.33 | 50.00 | 50.00 .02 by
75| ©0*30° |i1,459.16 .02 37.50 | 0°11°187| 0°0345| 0°07°30"| 2500 | S0.00 | 75.00 | 75.00 08 | T | _ ,
)00 | 0°d0" | 8,594.37 .05 50.00 | 0°20' | 0°06'46° | 0°13°20°| 3333 | 66.67 | 100.00 | 100.00 NE; . T Ty o /43
126 | 0°50' | 6,875.50 10 62.50 | 0°31'15% 0°10'25 | 0°20'50*| 41.6¢7 | 83.33 | 125.00 | 125.00 .38 . B xS
| 150 | |°00 | 57292.58 16 75.00 | 0*45’ | 0°|5’ 0°30’ 50.00 | 100.00 | 150.00 | 150.00 65 - A o
(75 [ 110" | 4,911.07 26 87.50 | 1°01°15%| 0°20'25" | 0°40°50"| 58.33 | 116.67 | 175.00 | 175.00 1.04 1 P
200 I* 20’ 4,227.19 .39 100.00 | |*zo’ 0°26°40"| 0°53°20"| 66.67 | 133.33 | 200.00 | 199.99 .55 h INITIAL TANGENT
225 | {°30° | 2,819.72 .§5 | 112,50 | J°q)1’157| 0°32'45°| 1°07°30"| 75.00 | 150.00 | 224.99 | z7a.98 2.2 B} Ts. R
250 | 1°40" | 3,437.75 Te | 124,997 2°05° | 0°41'd0”| 1°23°20"| 83.33 | 166.67 | 249.99 | 2493.97 3.03
275 | 150’ | 3,125.23 | 1.01 137.49 | 2°31'15"| 0°50'25*| 1°40°50" 91.67 | 183.33 | 274.98 | 274.95 4.03 n , z
300 | 2 2,864.79 .31 149.99 | 3°00° 1200’ 2°00' 100.01 | 200.04 | 299.9¢ | 299.9) 5.24 N o =zal, (Ls'Ls) tz G(Lrl-,)
325 | 2°10" | 2.644.82 | 1.66 | 162.48 | 3°3i" 157 1°10'25" | 2°20'50%| 108.37 | 216.68 | 324,94 | 3z4.87 6.6 ' t- 3 2 >
350 | 2°20 | 2455.53 | 2.08 | 174.98 | 4°05 1°21°407 | 2°43'20°| 116.72 | 233.40 | 349.92 | 349.82 8.3 | ; 2
| 375 | 230" | 2,291.83 | 2.56 | 187.46 | 4°41' 157 |°33'45*| 3%7'30"| 125.09 | 250.08 | 374.89 | 374.75 | i0.22 N i =zal, (L,-L,) -za (Ls-Ls)
400 [72°40" | 2,148.59 |  3.10 | 199.94 | 5°20° | 1°46'407| 3°33'20 | 133.45 | 266.78 | 399.85 | 399.646 | iZ.40 A 2
425 | 2°50° | 2,022.20 | 3.72 | 212.4Z | &*01"i5"| 2700'25% | 4°00'50 | 141.83 | 283.49 | 424.79 | 424.53 | 14.88
450 | 300" | 1,909.86 | a.41 | 224.%0 | ¢*a5 | 215 4°30’ 150.21 | 300.20 | 449.72 | 449.37 | 17.66 |
475 | 3°10° | 1,809.34 | 5.19 | 237.3G | 7°31' I5'| 2°30°25" | 5°00'50"| 158.63 | 316.95 | 474.63 | 474 18 | 20.76

NOTE .

FOR ADDITIONAL DATA AND FORMULAE
RELATED TO THE USE OF TRANSITION 3PIRALS
REFER TO STANDARD DRAWINGS NO. D 3-y £ D 3-2
FOR BUPERELEVATION REFER TO D Z-i &D Z-2
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