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ARIZONA STATE HIGHWAY DEPARTMENT - PLAMS DIVISION
INDEX TO DESIGN STANDARDS

SIGHT DISTANCE

REGULATION OF ROADSIDE DEVELOPMENTS

DRWG NO. SUBJECT DATE [ brRwe.No. | SUBJECT | pate
Di-1\ STOPPING DISTANCES & PASSING DISTANCES AS RELATED TO SPEEDS MAR. 1941 UTILITIES
DI-2 ACCELERATION & DECSLERATION DISTANCES AND VISIBILITY AT MIGHT JUNE 1941 D4 -} CLEARANCE OF UTILITY POLE LINES AS RELATED TO HIGHWAYS MAY 1941
Di-3 SIGHT RESTRICTIONS & APPROACY SPEEDS AT NON - STOP INTERSECTIONS APR. 1941
Di-4 SIGHT RESTRICTIONS & APPROACH SPEEDS AT “STOP” INTERSECTIONS "| APR. 1541
DI-5 NON -PASSING SIGHT DISTANCE ON YERTICAL & HORIZONTAL CURVES JUNE 1945 PRIVATE FACILITIEDS
0I-6 PASSING SIGHT DISTANGCE ON VERTICAL CURVES JUNE 1945 D5-| PRIVATE DRIVEWAY ENTRANCE RESTRICTIONS - URBAN TYPE MAY 194}
D5-2 | PRIVATE DRIVEWAY ENTRANCE RESTRICTIONS - RURAL TYPE MAY [94]
D5-3 | PICTORIAL LAYOUT OF DRIVEWAY ENTRANCES — RIGHT ANGLE MAY 1941
D5-4 | PICTORIAL LAYOUT OF DRIVEWAY ENTRAMCES - SKEW MAY 1941
D5-5 | MULTIPLE DRIVEWAY ARRANGEMENTS APR. 1350
PUBLIC AND TRAFFIC
D6&-| PARKKING ON STATE HIGHWAY.S MAY 1941
CURVATURE
D2-1 SUPERELEVATION FOR CURVES AS RELATED TO DES!GN SPEEDS (CHART) | APR. 194
D2-2 MINIMUM TURNING SPACE , CURVE WIiDENING, AND CROWN TO SUPERELEYATION RUN-OFF| APR.154]
D2-3 SUPERELEVATION TABLES (SUPPLEMENT To DRWG No D2-1 ) JunE 1947
- [—«-»-——-A—-—
TRANSITION SPIRALS DRAFTING OF PLANS & PROFILE, OFFICE PROCEDURE |, ETC.
D3~ CORRELATION OF TRANSITION SPIRALS TO CIRCULAR CURVE ~ FORMULAE JUNE 1941 D7T-1 ROADWAY PLANS STANDARD FEB.19b
| O3-2 TRANSITIOM SPIRAL FORMULAE CONTINUED | dumepar} | DT-2 STRUCTURE NOTATIONS FEB. 1946
D3-3 TABLE a=V/3 APR. 1941 D7-3 PLANS SYMBOLS FEB I946
. D3-4 TABLE d=svaz N APR. 1941 | [ ) ‘ N
{ D3-5 TABLE Q=% APR. 194!
D3-6 TABLE ad=1{ APR. 194)
D3-7 | TABLE a={'s APR. 1941 | ]
. D3-8 TABLE a=1%s APR. 194}
D3-9 TABLE Q=2 | aeragal ||
D3-10 TABLE a=2" APR. 1941 ]
D3-14 TABLE Q=33 APR. 194} | MISCELLANEOU5 CRITER'A AFFECTING DESIGN REQUIREMENTS
D3-12 TABLE Q=5 APR.194] D8-1 DRAINAGE TABLE CHART
D3-13 TABLE =10 APR. 94|
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D -+ FORMULAE AND DEVELOPMENT OF FIGURES FOR TWO-LANE MINIMUM  PASSING SIGHT DISTANCE:
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T 70 i V. BnSpeed | 30 40 50 &0 70 |
o | : - : : X
i 1 m Weebdr=| 10 [15]z0]10 | 1520 |10 [15 |20] 10|15 |20 ] 10 |15 | 20§
0 ©0 IS B y-m  Speedef o N2z0|15 10| 30| 25|20 |40| 35| 30| 50| 45| 40] 60|55 |50
§‘ 50 | —— -Q@.,ait. — & 2 S U U S N AP 5=V-m+20 % |40 |35 |30] 50 [45|40|60| 55| 50| 70{65 | 60f80] 75 | 70
. , ! ! ! : jl ! i ‘ - N - N ) g
‘, z ,")v/.}/ ) g" N QQ)Q:% . T' - I : o H— ' { ! * = j . Cl. ﬁac::leﬁr?g:{o_gs_ 2-6 2-9 3-2 2-' 2-3 ZQ ,-7 l-’ Z-' ‘tﬁ ’:4 . ’-7 '-0 Ic] lr3
! S i - 1 : | | ) . ‘
’ " 40 '“—f"Q“; ! U T 17 N T A A A B | teyERS Tme 16557150180 | 73| 65]98|89 |8 [I21[3]98 48136 12l
bt ay il i;"/ o [ e - d,=44(V-m) 88| ¢c laalnz| 11088 |ime| 154 192 220{ 1968 | 176 | 264 | 242 | 220 g
o ‘, . h,_/ . + t - S ,.‘,_ [IQE— "‘f‘ e 4 . — — _r - e e . i
) WAL 74EuE S I AR A N R DR A oo ; ] - dp= 25147 (V-m)t |270 | 195 | 194 | 455 | 358 | 270) &% | 58 | 455 |1028| 876 | 6% 1460 1250 |1078) ¥
; 201 YL NS WS O N R SO S S S . dy=1.4TVE 265 |251 | 120473 |439 | 382{ TI9 |54 | 596 |10G8|1000| 863|151 |1400 (1245 §
Fo 1 AR NN - l ' | d=d,+d, +ds 643512 [398]1040] 907 | 740]1595 (1376 832316 2074 1735 32K iz892 {1593 |-
. I ‘ L . - i e ..u . i R IR S v'i._. T " " : H
10 A SR T I I INTHE, CASE OF THREE-LANE HIGHWAYS 'd, IS DROPPED AND d=d,+d, Q \
o 'N | f o L R N N When. d =d +d; |358 | 26t |178] 587] dcs|ass[erz| 722 | se7li248] 10m] e72]i724 1692 |48 E
© 8§ &8 8 8- § S 8 : % ' § -8 8 8. IN THE CASE OF. FOUR- LANE HIGHWAYS MINIMUM. PASSING SIGHT DISTANCE IS LIMITED
= & 0 9 I S o O = o .n 'ONLY BY TOTAL SAFE STOPPING DISTANCE Dy (See Stopping Distance - Left )
SAFE STOPPING D|5TANCE IN FEET ' _ NQTE To calculabe passin oF {‘vm vehicles instead of one as illustrated above  the formulac for tonddy
: Co- aré mcanueﬁs follow. Fees ond d,= 35+ .47 (V- m)t’. ) I
= ' Lo ul AASHO. 1940 APPROVED CONCLUSIONS REGARDING MINIMUM SIGHT DISTANCES |
VvV o, P B B Passing minimums. - Height of eye 4.5% object 45" | ASSUNED | MaliH, o T A !"'" mﬂxﬁﬂrgs"mcﬁsgltildumw 4
L R e s e e Dg-----mmmmm e e e Non-passing minimums - Height ofeye 4.5 -object dinck |  3PEED | 5iGHT D1sT. [DESIRABLE | ABSOLUTE | DESIRASLE. ABIOWTE
. M.FH. EE.E.B FEET ;:;'3' :’:—LT dg
: BRAKING ’ l ) 30 O 600 ) Mo 'quf:: belowbo
ASSUMED PERCEPTION | COEFFICIENT | TACTOR | SAFE | BRAKINGBIST, | ToraL sare |- NOTES: 40 | 215 | Moo | 2% vl ";‘;’;‘
DESIGN SPEED PLUS REACTION OF FRICTION OF - COEFFICIENT | ON LEVEL | STOPPING DIST. a0 475 2300 ’ 2100 (500 1200 J
M.P.H. | FT.PERSEC.| SECONDS | FEET | SKIDDING |SAFETY | OF FRICTION. | FF.ET FEET When a hlqhway is ona grade the for‘mufd 70 | @00 | 3z00 | 2900 2000 laoo !
oV Dg _ ' Dy = 3°f D, =D¢+Db for brakmcj distance is mod-fued to result in | —
o 14,67 35 51 0.68 .25 0.55 6 57 the foliowmq D, = ' > ARIZONA STATE HIGHWAY DEPARTMENT REV. 5
i ‘ . . ® 30(f tgrece) PLANS DIVISION |
zo ;s Ll ee ] oo [hs [ ome | EsT L 10 | bk e percem ke 5100 — R
o] .0 i R . . ' _ o . . AFE
40 59 275 | 162 6.59 1.25 0.475 12 274 ~ The formulae and tabulations shown 5 STOPPING DISTANCES ‘
50 73 250 | 183 0.56 .25 | 0.45 185 368 ‘here with respect fo Mininimum Sight Distances| MINIMUM PASSING DISTANCES ;
60 - 88 2.25 | 198 - 0.53 .25 0.425 283 48l . and Safe Stopping Distances' conform to |
70 | 103 20 | 206 | o050 | 125 | 040 408 | o4 A.AS.H.0. Palicy on 3ight Distance AS RELATED TO DESIGN SPEED. §
8o | 117 1.75 | 205 047 | 125 | 0.375 | - 570 775 For anhways 1940 - ﬁ‘;ﬂ:ﬁ;‘&;‘ﬁﬁ“&ﬁ&;’& STANDARD OR¥S. KO, |
{90 132 1.50 | 198 044 | 128 .35 - 77 969 The ficures showm here apely to normal road surfaces JCHECKED BY 1-1
© 100 | 147 l.25. | . 183 0.41 1zs | o0.325 | 1025 | I1zos cluding wotneee bt rak Lo oanditions af mid snw or ice ENGINLER OF FLAMS A%»’f)
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PLAN DIAGRAM

HEADLIGHT REALM OF VISIBILITY - NIGHT DRIVING
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DISTANCE TRAVELED
{ CUMULATIVE OR DEDUCTIVE )

NOTES
OBJECTS OUTSIDE. OF THE 0.1 FOOT-CANDLE LIGHT CONTOUR ARE CBSCURE .

HEADLIGHT CONTOURS ARE BASED ON DATA CONTAINED IN A REPORT OF

A COOPERATIVE [NVESTIGATION BY COMMITTEE ON CURVATURE AND SPEED,

HIGHWAY RESEARCH BOARD ; COMMITTEE ON SPEED REGULATION , NATIONAL
SAFETY COUNCIL ; AND THE HIGHWAY RESEARCH STAFF, IOWA ENGINEERING
EXPERIMENT STATION . PRESENTED AT HIGHWAY RESEARCH BOARD MEETING {940.

GENERAL NOTE |
AVAILABLE RESEARCH DATA UPON WHICH
THIS DRAWING (S BASED ARE MEAGRE. A MORE
ABUNMDANT AND EXACTING RESEARCH CON THESE
SUBJECTS 15 INDISPENSABLE TO GREATER.
ACCURACY iN CALCULATIONS.

ARIZONA STATE. HIGHWAY DEPARTMENT
PLANS DIVISION

ACCELERATION & DECELERATION
CHART, AND DIAGRAM SHOWING

VISIBILITY WITH HEADLIGHTS AT NIGHT

CALCULATED AND DRAWN JUNE 1941 | STANDARD DRWG. N0,
BY LESLIE M<DOUGALL , HIGHWAY DESIGNER

CHECKED BY D 1.2
APPROVED BY
ENGINEER OF PLA f‘%/d /

feiar R Ly g W ;J rr

REV.
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ASSUMPTIONDS . & monRMUILA 2
Va AND V, = APPROACH SPEEDS IN M.PH. OF VEHICLES AT A AND B RESPECTIVELY. ®
= PPING DISTANCES CORRESFONDING TO V, AND V, . SINCE. THE TRIANGLE FORMED BY SIDES ul g
da AN d,, = SAFE STOPP ? y o, dp, AND SIGHT LINE 15 SIMILAR TO THAT | wQ
Q = DISTANCE FROM PATH OF "A” Y0 085TRUCTION, MEASURED PARALLEL TO PATH OF B" oF 'THE TRIANGLE da-b, @ , AND PART OF SIGHT LINE | &
- . ' ' "o » ] o OF 1
b = ' ‘ N ' T e THEN b a or d,= a-da g
PRESSED IN FEET . Sy 5
ALL DISTANCES EXPRE ’ d. dab ' da-b
NOTE : TO CONVERT L AND b INTO PERPENDICULAR DISTANCES
MULTIPLY EACH BY THE SINE OF ANGLE A® B
A 1
3~ SIGHT LINE »\“/"/ Ve dy-a
o ]
\\ 3
OBSTRUCTION OBSTRUCTION )% d,
> L < p H— A —— —F
> @\ -~ a '
A / - e *Ji**(Va)—m A T PREFERENCE -ROAD ‘
S Va—> —— (A) D Va-» T
1
PREFERENCE ROA[T \/ (PREFERENCE ROAD) |
| | TIME STUDY
SPEED] DIST. | STOPPING | NON-STOP
e da=b — +— b e '-"" (da b) . m——da-b ——"'L"_'—— b v | d TIME TIME
M.PH |FEET | SECONDS | SECONDS
'« — da — (da)' i iy da 100 | 1208 | 15.2 8.2
AT INTERSECTIONS NOT COVERED BY OTHER CRITERIA 90 | 9¢9| 13.2 7.3
SUCH AS 101 TRAFFIC VOLUME RATIO,OR BY BLANKET REGULATIONS, | a0 | 775 | 11.7 6.6
THE FOLLOWING RULE |S ADVISABLE AS A SAFETY PRECAUTION ! | 70 |e!4 | 9.9 6.0
Vp = APPROACH SPEED ON MNON-PREFERENCE ROAD ~ MILES PER HOUR WHEN DESIGN OR APPROACH SPEED V, ON PREFERENCE ROAD EXCEEDS 30MPH] oo | 48f 8.7 5.5
O 5 10 5 0 25 30 35 40 45 50 55 0 65 70 75 80 85 90 35 00 AND RELATED SIGHT OBSTRUCTIONS RESTRICT V},” 0% NON-PREFERENCE ROADTO | 50 | 368 7.6 5.0
- ATAT ’ ' | IRRe 10.M.P. H. OR LOWER,IT i5 ADVISABLE TO REQUIRE ALL TRAFFIC ON THE 40 | 274 6.6 4.6
NON- PREFERENCE ROAD TO $TOP BEFORE ENTERING OR CROSSING a0 | 192 57 4.4
PREFERENCE ROAD , PENDING IMPROVEMENTS INCREASING SIGHT DIiSTANCE | 20 | 120 5.0 4.1
) o | 57| 43 3.9
& INTER-RELATION OF V,,V,,Q,AND b
WHEN RELATIONOF VTOod = >
00 NOTE :
P THE DIAGRAMS, CHARTS , AND FORMULA
% e SHOWN ON THIS DRAWING CONFORM TO 1940.
80 - A.A.5.H.0. POLICY ON INTERSECTIONS AT GRADE,
S .70 e
T
%60
z v ARIZONA STATE HIGHWAY DEPARTMENT
o ® 7 PLANS DIVISION
w
" N ul 40 /’ MINIMUM SAFE SIGHT RESTRICTIONS AT INTERSECTIONS | REV.
— i A Yl b AS RELATED TO INTERSECTION APPROACH SPEEDS ON
g\\ > / PREFERENCE ROAD AND ON NON-PREFERENCE ROAD ,
- Dp— =1 BASED ON AVAILABLE SAFE STOPPING DISTANCES
& /|
10 CALCULATED AND DRAWN APRIL 1940 | STANDARD DRWG. NO.
P - " 0 BY LESLIE M<DOUGALL -HIGHWAY DESIGNER -
£ oo Lt AT LT LM e T p D BY L.MD. D l 3
o5louszozssoasaoassosscoss*rovseoasaossuoo © 3838888888583l
Vg = APPROACH SPEED ON PREFERENCE ROAD - MILES PER HOUR d = SAFE STOPPING DISTANCE - FEET APPROVED BY M /NON STOP
EXAMPLE 1 yuieyw V2 =60 L= 200, AND G <100, THEN V=33  ——————- =~  WHEN V.=50.d,=1368 & WHEN V| =33, d,=219 | ENGINEER OF PLANS /7] 22424 \WNTERSECTION




S = DISTANCE VEHICLE"B” MUST TRAVEL FROM STOPPED POSITION

SiIGHT QBSTRUCTION
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_ PREFERENCE ROAD
2 — V-

cr

= D+W +L -INFEET

TO BE CLEAR OF TRAFFIC ON PREFERENCE ROAD

INTER-RELATION OF ‘! AND DESIGN SPEEDS ON PREFERENCE ROAD

ENCE ROAD WIDTH + 8

3IN &° TANL®

d

=il

NON-PREFERENCE

ROAD

YN
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TO DISTANCE'S" AT TIME 't FOR PASSENGER VEHICLES AND FOR TRUCKS & BUSSES
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160 /
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MY "To ERSECTION - IN FEET

RATE FROM STANDING START

AYERAGE ACCELERATION
MILES PER HOUR PER SECOND

a

SPEED ATTAINED
FROM STANDING START
MILES PER HourR

TIME IN SECONDS

t =

i
!
|
!

STOPPED POSITION - FEET OVER-ALL LENGTHS FOR VARIOUS VEHICLES
IGNIFICANT | OCCASIONAL | DESIGN
2.4 25 50 75 100 125 150 175 200 TYPE OF VEHICLE CEMCTH GRoums | LENGTRS | LENGTH
1.2 P A.A.S.H.O.DA;I’A A AT RO, .
. \\ PASSENGER YEHICLE UNDER 17 IT+ 20
.0 WP S BATA [W-P.3.DKIA
2.8 SINGLE-UNIT TRUCK OR BUS UNDER 30°| 35% | 30°
:-: i p—— TRACTOR TRUCK - SEMITRAILER |UMDER 40| 0% | 45°
2.2 TRUCK & TRAILER COMBINATION|UNDER &0°| 70 | 65’
2.0 P~ o NGTE: Over-all lengths are limited by law in Arizona as follows:
1.8 it ST S N Single unit vehicles -- 33 Feet
116 - i f. i -
FOR PASSENGER VEWICLES Combination vehicles -- 85 Feet
------ FOR TRUCKS
30
75 p— NOTES :
20 ] o THE VALUES SHOWN FOR"a" &K ARE_ ASSUMED
—— = VALUES USED BY A.A.S5.H.O, AND BASED ON REJEARCH .
I5 e OV Lkl VALUES FOR™L" ARE BASED OK ANALYSIS OF HIGHWAY
L PLANNING SURYVEY DATA FOR TRUCKS & BUSSES, AND ON
10 e A.A.5.H.O0. DATA FOR PASSENGER VEHICLES.
[ IN THE CALCULATIONS PRESENTED HERE IT IS
5 / ASSUMED THAT “V" THE SPEED OF VEHICLE ON THE ,
o PREFERENCE ROAD IS CONSTANT. SHOULD VEHICLE“A”
6 25 50 75 100 1Z5 150 175 200 REDUCE SPEED BELOW DESIGM SPEED OF PREFERECE ROAD
1 UPON SIGHTING VEHICLE'B’ ADDITIONAL SAFETY IS INTRODUCED,
12 - A COMPARE VALUES FOR'd " with SAFE STOPPING DISTANCE. FOR"V™.)
ol
" > Praal el ARIZONA STATE HIGHWAY DEPARTMENT REV.
10 //j PLANS DIVISION
g 7 MINIMUM SAFE SIGHT RESTRICTIONS AT INTERSECTIONS
s WHERE TRAFFIC ON PREFERENCE ROAD PROCEEDS AT
;’ 7 DESIGN SPEED , AND TRAFFIC ON NON-PREFERENCE. |
c ,’/‘/ TIME TO ACCOMPLISH *S” KOAD 3TOPS BEFORE CROSSING PREFERENCE ROAD
4 // t=2 ,H/l.sr.s CALCULATED AND DRAWN  APRIL 1941 | STANDARD DRWG. NO,
4 a BY LESLIE MDOUGALL - HIGHWAY DESIGNER
2 [ 38T TRACED BY L.M<D. D 1.4
| K CHECKED BY
oLt APPROVEO'®Y  srpt/ [ A STOP
G 25 56 75 100 12§ I5C 175 200 ENGINEER OF PLAKS . Sl | INTERSECTION

YEHICLE ATA” TRAVELS NON-STOP AT DESIGN SPEED OF PREFERENCE ROAD.
VEHICLE AT "B” STARTS FROM 3STOPPED POSITION ON NON-PREFERENCE ROAD AND e
TRAVELS DISTANCE'S” IN THE TIME "{” IT TAKES VEHICLE"A” TO TRAVEL DISTANCE d

LET @

DL ArLOrEQ
TTR T [T T U T O | B 1}

FO

- s e e

DISTANCE FROM NEAR EDGE OF PAVEMENT TO FRONT OF VEHICLE "B” WHEN STOPPED, iN FEEY,
WIDTH OF PAVEMENT ALONG PATH OF CROSSING YEHICLE™B” - INFEET

OVER-ALL LENGTH OF VEHICLE"B" - INFEET

THE DISTANCE VEHICLE'B”MUST TRAVEL TO BE CLEAR OF TRAFFIC ON PREFERENCE ROAD=D+W+L.
THE REQIRED TIME TO ACCOMPLISH"S", IN SECONDS .
THE AVERAGE OVER-ALL RATE OF ACCELERATION FROM A STOPPED POSITION - MILES PER HOUR PER SECOND.
THE SUM OF PERCEPTION TIME AND TIME REQUIRED TO SHIFY TO FIRST GEAR. ASSUMED AT 2 SECONDS,
THE DESIGN SPEED ON THE PREFERENCE ROAD,IN MILES PER HOUR .
THE MINIMUM SIGHT DISTANCE FROM “A" TO INTERSECTION, IN FEET.

K+q lzd‘?a , OR = K+V LZ.GS , OR = 2+

:.mv[z+v'£;___SJ , ox V=

S = DISTANCE TRAVELED FROM

MULA

( SEE TABULATION LISTING YARIOUS DESIGN LENGTHS).

v=d<+ .47t
d =147Vt

1.36 5
= §

d
7 [ ]




FORMULA. (AASHO -Plicy 1940)

ALGEBRAIC DIFFERE

NCE IN GRADES, PE

RCENT

— - = —_ [ —~ [ )
For Vertical Nor\ADass'lr\q Sight Distanze . - 1000 < un o~ o= g v S N o s oS = &JIOCO
. Ll N ~ 3 N R < N T y Ay "‘N,‘ T 17
When \SNP >L , ij = Zﬁ_é + _l% . L._:: \\\\ \ \ \f\ \\ '\\ \ \ \\\'\.\ \.\\\\ \\ N ! "*\N N '«».N N !
RN NN \ SN N ) NOTROT N N TN s TTINSTTTING NN TN
When Sue <L, Syp = 38.2 V% . Z 00 \\ N \\\\\ Q\ <&l N SN T NN T Tl MV:J%:%OT %00 |2
- . . . ™~ ~ ~N AN ‘\ = AN N . h s : N | -
Where | Sup = Non Passing \?'nqhi- DIJ{'GV‘\'CC in feck w \\\\ \\ \\\ \\ NQ;VY \\ N \ NG N \.\\1 \\\\\\\\\\ i N‘;,i !ﬁ?é’goo G’o;N Ny .§§. <
L = lLength of Vertical Curve infeet. = - N NN '\ NN [NOa EASEERY NN TR NS \;851?0‘: TN TN TR TN o
A = Algebraic difference in qrades < N N | N "\ NN \\l«.’ N ™ ONL TN TN % 6’0“ A TG | TN TN NI ey
9 exP"’CSSCd [Tal Pgrggrﬁ{- . ’IB 800 AN I \ ~J x\ L\ ’\\ Q?), ‘\,\ \\ Yy q ‘_‘T ‘5%0 OO _O.;- . - o Y N 800& a o
Height of 4.5 Feet = \ \ ™\ ™ . :\\\\ \\~ \@4@ BN ™ \\\ \“-/ qu“?eOko i »-,\"-w i S S A ‘g E
= 4. cet . S o IN NN P~ ~ 8 L PRI TR T
Height of abjects 4 inches . b \\ \\\\ NN S N T 78 f % ai]\ LA TN T T r &
N ) - | + 4 ! » - —
u . . . w @O 700 i\ h \\ \K, ) \\ ‘/6 /(5! IqOO o M I ~"\LL m"«l \\ “N-« N“'\ ™ p N h""‘*m. 700‘75“ =0
Note: The term “Non-Fassing Sight anl'-ancc - \ i J&\ NN TN \T‘ l S0l 171 M N Rt i tiin T
applies o TWO-LANE and THREE LANE highways e NN S N IS T g o T TR TR T TR TR SR TR T e
where °P£’°5"”‘C{ traffic may be encountered. O N N NI TN TY & S0p T4 e LA A e s s g Mg e e J0) =
In the case of FOUR-1ANE or DIVIDED Z 00 . N = \T - SOt P T I Tl P s I el 6007 |< &
h;qhway.s 1he fiqures shown here far‘_ ! g‘l ! \ \ \K\ \\ N 5. Q1 oy ‘\\ ael SN hastl N"‘*r- | M\NRN\\"N\\‘L\L\:\N ; 8
Non-Passing become Minimum PASSING Suqki'tluhnf.e.& . N \1\ T ok T T TR T J‘* pilliip s AR # % T 5
I , J N O3 ] ~ S TN T in' i TN TN TN :
L 500 N 10 i ST I PP 500 go| = W
= o ~ ™ ™ S - ST TN M [~ M Rl .9.0-4 u.
vehele assymed . L= N 1 ‘ 1 |’ ' \‘~ \1900_ r\’\ \:?\\ \NT‘\.k HN"“-.H N~N"-N,~ ™ ...,_\'""w-...‘~ o \N“'-s... h'.""'4-.%‘ N E g
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RGN CoMPENSATED CENTRIFUGAL Foree ToLemarion | PESIGN PPOLLICTY™  His cecommended that minimam oTES
ENDING OF COMFORT * BEGINNING DISCOMFORT | Superelevation vsed for any curve be not less than o.015 Per Foot, ® " The fiqures for "Non-compensated
DESIGN | BALL 8ANK| INCLUDED | KOW-(OMPEMSATED| FRICTION Inthe case of simple carve wita Panqcnfd , tramoition between nermal crown centrifuaal fov‘é: tol:m{‘ion'c;s slfaew?‘?m
SPEED { EMANATION | BODY ROLL | FRICTION ANGLE |  FACTOR and minimum superelevated sectiom to be accomplished in a mmmum of 200' onfangent.| table (lower left ), are products of onalysis
V| ANGLE, By | ANGLE By Be=By By | FrTanBy | Superelevation slopes less than 015 to beused only in the case of reverse curves with spira Is.| and exlension of Highway research dala
ig'os _|é55' N gg :gg ‘§__‘%%d” Infhe case of spirals with tangqents refs o Standard D2-2 for method of fransitiorm. .| endorsed by A.?..S.H‘O. andb:ationqi Safefy Coluncild.
. K . L F@RMUL Q ThQ'S_C sgures are 5cd on norr_'no roa
n . . . s
t§§g E :21)_;5 :;5 ‘g"l)s -3 }Zg\ Centrifugal ratic, or the Sla[-m at which surface conditions free of mud, snow or ice.
T40 _jvlo.0 }.5 “a,.smvﬁ 41598. c.en{'rifuqal force is fully com pcnscd’cd = ,067V?Z 0000 (164 V2D ARIZONA STATE HIGHWAY DEPARTMENT REV.
AN 3 4ok 7 R T PLANS DIVISION
\ J[ .0 '{J 1.0 %_e,f,g_,___ ._'_l__ . .
55 | & 8.75 | & 1.0 EN 135 |  Hence, the basic formula for Superelevation 1s :
Qso Q 8.5 2)\3 1.0 §_7.5 § 130 8 ' P S = Superelevation slope in ftperft. SU PERELEVAT'ON
Y65 |y B.25 1.0 7.25 NS S = .0000I164 VD - F in whichf V = Veloaity in miles per hour AS RELATED TO CURVATURE
X170 |¥ B0 1.0 7.0 R_.120 ) ) A g
75 X 7.7 1.0 615 3 1178 D = Deqrée of Curvature indegrees| AT YARIOUS DESIGN SPEEDS
8o |V 75 1.0 6.5 S s« Then F = Friction factor (asper fable left)
85 7.4 1.0 6.4 N To compute the adjusted values of 'S for curvature of lesser deqree than | CACULATED AND DRAWN APRIL 1941 | SANDARD DRWG. NO.
|29 7.3 1.O €.3 S_.lo that which is indicated when $=.080 , The following formula is applied : | BLLESLIE HPOUGALL " WAy DESRIR
100 7. 0.%0 6.0 105 S, = .080 D3 ! in which D = Deqree of curvature where S =,080 APPRIVED BY A
. = Deqree of lesser curvature than D ENGINEER OF PLAN 22+ 7 ]
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FOR VARIOUS DESIGN

2

NOTE : DIMENSIONS OF

DESIGN VEHICLES SHOWN HERE

CONFORM TO A.A5.H.O

DESIGN STANDARDS AS OF 1940

25,27

DESIGN

TRACTOR TRUCK
- SEMITRAILER /1

%COMBINATION

)( TRUCK OR BUS -

20"

— 1

! 25 Radrus _

DESIGN

PASSENGER VEHICLE
OR STATION WAGON

pay
TRUCK f
OrR BUS _ LT
LT

-5 .

it
I
|

-

[

¥

ITTO & Fent axle ”
!

12’ = wheel base

DESIGN POLICY FOR
MINIMUM TURNING SPACE

MINIMUM TURNING SPACE
VEHICLE TYPES

Scale 1"=20

DESIZAEN PaoLICY FOR HIGHWAY CURVE WIDENING

TO NORMAL TRAFFIC LANE WIDTH3 ADD O.1 FOOT PER LANE PER DEGREE OF CURVATURE
( H6 PAVEMENT WIDENING REQUIRED FOR _CURVES OF 5 DEGREES oR LESS )

MINIMUM DESIRABLE DIMENSIONS

CURB RADIUS

TURNING LANE WIDTH

FOR HEAVY TRUCK COMBINATIONS

FOR MEDIUM TRUCKS & BUSSES |

FOR PASSENGER VEHICLES

30 Fest

20 Feet

30 Feet |

26 Feet

20 Feal

16 Feet

SPIRAL TRANSITION OF SUPERELEVATION AND WIDENING

OWN SLOFPE

)

FROM POINT T'5 TO SECTION 5-5

UNTTL SUPERELEVATION EXCEEDS

CONTINUE CROWN SLOFE ON TFIRAL
HORMAL CROWN

ON INSIDE HALF OF Fadowqy”

BEGIN TRANSITION SPIRAL

ON OUTIIDE HALF OF ROALWAY, TAPER FROM NOKMAL CROWN SLOPE [ SECTION T-T

TO A SECTION QN SPIRAL (5-5) WHERE SUPERELEVATION BEGINS TO EXCEED CR
LET DISTANCE ON & FROM POINT I'S. BACK 70 SECTION T-T EQUAL T DISTANCE AHEAD

P . M N b N
SRR NN NNIN L -
S e SN N RN S VN
: o S \x o
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> AN N ~ N EUR
- e AR .
. S . >
- P e P a
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NOTE : THE ABOVE INSTRUCTIONS WIrH REFERENCE TO
TAPERING SLOPES FROM CROWN To SUPERELEVATED

SECTIC N, APPLY ONLY TO CURVES FOLLOWING ATANGENT.

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

END TANGENT SECTION

FROM TANGENT SECTION TO CURVE SECTION

WIDENING  HORMAL 4; NogMAL
TRAFFIC unel TRAFFIC LANE

SECTION C-C

NOTE | SUPERELEVATION 3LOPE AT ANY GIVEN
POINT ON SPIRAL OR CURVE 15 COMPUTED
ACCORDING TO DEGREE OF CURYATURE AND
DESIGN SPEED SEE CHART AND FORMULA
STANDARD DRAWING NO. D 2Z-|
(Refer to adjusted values of *5~)
TO COMPUTE DEGREE OF CURVATURE AT ANY
POINT ON SPIRAL 4. !

ds = LD N whicH

Ls
ds = DEGREE OF CURVATURE ON SPIRAL
D. = DEGREE OF CIRCULAR ARC CURVE
I; = LENGTH OF SPIRAL FROM T.5. 70 S.C.
1, = LENGTH ON SPIRAL FROM T.5.T0 POINT

WIDENING 15 ALSO DETERMINED BY DEGREE OF
CURVATURE A3 STATED AT THE ToP OF THIS SHEET

3 SECTION S5-5 Y

3 | 3

3 Fiat %:. Horma) Crown g
SECTION P-P

Normal Crown | Normal Crown

LY T Z77
SECTION T-T

ARIZONA STATE HIGHWAY DEPARTMENT | REV.

PLANS DIVISION

MINIMUM TURNING SPACE
CURVE WIDENING AND

TRANSITION OF SUPERELEVATION

FROM TANGENT TO CURVE SECTION

CALCULATED AND DRAWN  APRIL (94| T, D WG.NO.
BY LESLIE M<DOUGALL - HIGHWAY DESIGNER. STANDARD DRWG

ENGIMNEER OF PU\NS;

CHECKED BY
APPROVED BY %-’ . .z
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SUPERELEVYATION SLOPES FOR VARIQUS DEGREES OF CURVATURE AT VARIOUS DESIGN SPEEDS

I[DEgiEE |  DESIGN SPEED IN MILES PER Hour. |
CIRVE | IOQ | @95 |20 |85 | 8O | 75 | 70
| Z0' U276
4°15' 1224
1o’ 78
i o5’ 2T
[|_4°00’ J08]
“ 55’ L1036
50’ 0984
345’ 1285 | .0939
“ 40’ 4233 | .0893
3s' 74 | 0842
_3°30’ .H2Z |.079¢C
g 25 1069 | 0742
20’ L1010 | 0685
315’ 271, 0958 | 0637
o' JZIZ .0%06 | L0591
o5’ 44 |.o847 | .0542
3°00' .1085 |.0793 |.050]
55’ 1025 [.o731 | .04¢2
1 50’ 260 |,0958 |.0646 .0472]
2° 45’ L1193 [.0899% |.06!1 |,0386
40' . 1425 1.0839 |[,0559 |.0352
35’ L1050 [,07466 ,0504 |.031%
2°36' L1257 |.0982 {.06%7 [,0459 |.02%0
25’ 182 1.0915 [.0632 |.041¢ |.0263
206’ 1697 1.0840 [ ,05¢4 |.0372 |.023%
Z° 15’ 1293 [,1021 |.07e6 |.050& [.0335 [.6Z1]
1o’ 1210 1.094¢ 10687 |,0456 |.6300 [,06190
o5’ JUIS 10861 |.oe0S . 0401 |,0264 |.0l67
2%0'|.1278 1103 [.6782 |.0538 |.0357 [.0235 |.0/48
55’ 1. 1ngs [.6947 [.0692 |.0d47G6 {.0316 |.0208 |.0/3/
50'|.1080 |.0853 |.0599 |.0412 |,0273 [.018¢ |.0//&
1*45' |.0987 .0T6O |.0524 |.0340 |.023%2 |.0157 |.0¢39
40" |.0894 |.066C! | 0455 |.06913 |.0208 | . p/37 |.008¢
Aa5'1.0785 |.050 [.0386 |.0265 |.0i1T6e |.o/7¢ |.0073
1930 | .0672 |.0479 [.03230 [.0227 | OIS |.00%2 |.0063
2587 1.0570 [.0406 |,0280 (.0192 |, 0/28 |, 0084 |, 0053
20 |.0468 |.0334 [,0230 |.6158 |,p0/058 |,0062 |, 0044
115" |. 0389 [.0277 .09l |.0/3/7 | 0087 |, 0057 | 0056
10 .0319 [.0ZZ7 |.0IST |.0708 |.o07/ |.0047 | .9030
o5'1.0251 |.0179 |, p/23 | 0084 |, 005c |.0037 |, 0023
1900 |.0199 |.0/d2 |.0058 |00 |.a045 |,0020 |.00/9
S5' [.6I1585 |00/ (0076 |, 0052 |.0035 [,0023 |.o00/4
S0'|.ouvE |, 008/ |.0056 |.0038 |.002¢ |.0017 | .00/
0°45' |, 0083 |.0060 |.00&/ |, 0028 |,00/9 |,00/2 |,b0008
40 | . ooGo |. 0043 |.00ZF8 |. o020 |.00/3 |.&002 |.000¢
35' |.0032 |.0oz8 |.00/9 |.00/3 |.c0003 |,000C |.o0004
Qa0 |. 0075 |.o0r8 |, &8 |,0008 |.0006 |.0004 | . 0002
25 |.oo/5 | ,00/ |.8007 |. 0005 |.000F |,0002 |, 000/*
" 2o’ |. 0007 |.0005 |.ox4 |.0002 |.0002 |.000/ |.000/-
0%I15' {.8002 |02 |.0002 |,000/ |.000/ |.0000 |.p000
o' |.oa0/ |.000¢ |.000/ |.0000 |.0000 i.8000 | .o00C
05' |.0000 |.0000 |.c000 |,0000 |,0000 |.0000 |,0000
0*00'l, 0000 |.0000 |.0000 |.0000 ‘.00 |.eo00 |.poo0

NMort 1t Se

DE;':}}EEI DESIGN SPEED IN MILES PER HOUR. |

erelevation fr any Curve 0/50°~r5 ; Maximum for Jnow conditiorns 0800 RerFF

wrt less Than 0150 (Toped figures) are for reverse goiral transitians only

/0

Values sho

CWVE | 65 | 6Q | 55 | 5O | 45 | 40
15%0' 12954
14°30" 200
14°00 NIl-¥4
13°30' 1014
13°00° 0921
12830 L0828
1200’ 0732
45 0689
30 126 | 064N
(5' 202 |,0605
1°o0' A3 |.0564
457 1084 |.0%527
30’ .1025 |.049]
15 0965 |, 0458
10°00 .0907 |.042%
45’ L0848 |.06393
30' .0788 |.0363
15 0728 |,0335
9°00" 0219 ].0670 |,0%09
25 1146 |.061G |.0284
30’ 1074 | ,0565 |.0260
15! L1001 | .0517 |.0238
8°00' 0928 | 0471 |.0217
45’ .0855 [.0428 | ,6197
30 291 |.0783 [.0388 |.0179
15 1203 |.0704 |.0351 | .016?2
7°00 Y 1,0634 [.0316 [, o/45
45 L1027 |.0568 | 0283 |.p/3/
3o’ .0339 |.0507 |.0253 |,on¢
t5° .0851 !,0452 |.0224 | . 0/07
©°00’ L1214 |,0758 [,63%9 |.0199 |, 0032
45’ L1109 [.0667 |.0352 |.0I75 |08/
30 L1005 | .60584 |.0308 |.0!83 |, 007/
15’ L0900 [.0509 |.,0267 |.0/33 |.004s
5°0 | .1209 | 0794 |.0439 1.0231 |,o0//%F |.00%3
457 1086 | 0681 |,0376 [,0198 |. 0035 |.o0d%
30" |.0962 | .0579 {.0320 |.0168 |.2073 |, po39
15,0840 | .0487 1.02¢9 |.0/42 |.00C0 |,0033
4°00 |.6710 | ,040C [,0225 |.0//8 |.0055 |. 0027
45 |.0585 | 6335 |.0185 | .0097|.0049 | ,0027
30" |, 0AT6 | L0272 |.0150 |.0079 |.0035 | .00/8
15'].0381 | .0218 |.0r20 |.0063 |.0032 |. cosd
23°00'[.0300 | 01TV |.0095 |.0049 | ,0025 |. 0ot/
A571.023] | .0/32 |.00737 |.0038 | .00r2 |. 0009
30°|.0\73 | .0093 |.0055 |, 0029 | .00/4 |,0007
15' |Los2¢ | .0072 |, 0048 |.00Z/ |.,p00/0 |, o008
2°0' |.0083 | .0057 |,00z8 | .00/5 |, 0007 |, 0003
45" 1,0059 | . 0034 |.00/9 | .00/0 |.000% |.0002
30" |.0037 | 002/ |,00r2 |.0006 |, 0003 |, o000/
IS 1.0022 | .00/2 | .0007 | .0004 | . 0002 |.z000
1°00 |.00// | . 0006 | ,0004 | .000Z | , 000/ | .0000
A5 |. 0005 | .0007 |.000r | .000/ |.0000 |. 0000
30" |.000/ | 0007 |, 0000 |,0000 |.0000 |.o000
15'|.00060 | .0000 {.0000 |.,0000 |.0000 |.o0000
0°00 |, 0000 | ,0000 |.0000 |,0000 |.0000 |.0000

Desirable Maxinium .J’a/ere/c;/a/r'or) J‘/o/oe L SO00 Peor FF

Absolule Maximruvrm .)"u/aen:'/erarfrén J’/o/oe LSP50 Fer F¥

| DEGREE. | DESIGN SPEED MPH |DE(;!'!__EE | MPH |

WRVE | 35 | 30 |25 QRVE | 20
43° 278 || T
4z° , 1205 r WU
4)° 1133 ‘é ° ‘:\&*
40° 1060 ~ Ry \{
a35° 0987 ) ¢t N
38° L0915 & "‘\‘ ) L
37° 684Z || o ¥
36° 0773 || N 72o Lizsz NN &
35° L0710 ¥ [[70° |59 T ¥y
34° .0651 \E eB° [.oee || & W ¢
33° 0395 66° |.0973 NI
aze .0543 § 64° |, 0880 p\ X N
31° 0493 I | e2° lo789 JI\y 8 \
30° 0447 || & [ ©o® Lo7mis ]I ® Gy
79° 0404 || 58° loede || o @ 2
28" 1233 0364 | N Jl_5e° los8l fl o . ®
27° 125 10326 || o | 54° les2l |I'R ¥ 3
26° 1024 {.029] T 52° |.0dce h‘g N
25° 10519 ,0255 | 3§ |[_50° |.04rd Y
24° 0814 [,0225 || o 48° 10366 || O o }
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CIRCULAR CURVE WITH TRANSITION SPIRALS PARTIAL TRANSITION SPIRAL

D=0 e o ._&urya/yre
For Fral crregior ars.

o WS TE2 ST L,

Lo =L ettt in i starions
of Firnal crrechor ore.
= Ac

2
A=l ~EA45 , I adegrees.

! =Qevvorion argle at
e rsection of mort

rongerts expressed
/7 Gegrees.
2 . .
i 7 =t # (@r DN tp) ), in H
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= (e O enlgl)(Ton 4 1) 1"
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INTERMEDIATE SPIRAL TRANSITION
FOR COMPOUND CURVES.
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7
Q = RATE OF INCREASE IN DEGREES OF CURVATURE PER 100 FEET ON SPIRAL. . (A CONSTANT) \ \ ¢ -7 Y
1001 = CUMULATED |ENGTH IN FEET OM SPIDAL BEGINNING AT DANT T 8" \/l,-rcrr mn\ el . h‘za’ vav;o/
CULMINATING GREE OF CURVATURE ON SPIRAL . [ COMPUTED IN DEGREES AND DECIMAL PARTS (B P A
D = aly = cuLMiN DEGREE 3 PIRAL . ( RS ov ’56’ & v
( COINCIDES WITK'D OF CIRCULAR ARC AT POINT s.c") a1 &
| c. > P* &
t . 5L~
o~ 4o — N
> _ f &
I - n Chﬁré —_—— l \&/
R SETULP | C = tong =t= S
! o T 4 Civeolar ATC e | Y & . DEVIATION ANGLE AT
| \L — - ‘jTlibT_i”if:"_JfEF _____ PO "%1° POINT OF INTERSECTION
CINITIAL e - 4 ____f’i'f_‘_‘}:’_‘____ _O_é ] e e LNITIAL TANGENT BAGK ./ y __OF INITIAL TANGENTS
TANGENT 4 X |
; U - )
X - T, | NOTE:
- - o = Ts VARIES ACCORDING TO ANGLE I

Ts = [(Tan.lzIXR*'O")] +t

TABULATION OF SPIRAL FUNCTIONS AS RELATED TO KRSET UP AT TS. WHEN A =15
LENGTH D R o" t A e’ v U cC X Y
FROM 1.5. | CULMINATING| CORRESPONDING| RADIAL DEVIATION DEFLECTION! DEFLECTION IN FEET IN FEET LONG CHORD IN FEET IN FEET
ALONG SPIRAL | DEGREE OF | CIRCULAR ARC | oFFSET | NFEET ANGLE | FROMT.S.ONLY | FROM POINT O . NFEET | _¢ (5@ | =C5nO
N FEET | CURVATURE | RADIUS (N FEET | IN FEET | =501~ O | ToromTon [sPratotseny| = 308 | L CSind | o yppL,- | THIHE ) =LON
=100L; | =al, |=5729.58:D| =.0m27aL |.00027215 | =35 al; SPIRAL=SA,| =24, SinA, Sin Ag .aooadall’

o 0°00' | INFINITY | 0.00 0.00 | 0°00'00"| 0°00' 00" 0°00' 00" 0.00 0.00 0.00 0.00 0.00
25 0°05' | 68,754.96 - 1Z.50 | 0°00'38"{0°00" 13"] 0°00' 25" 8.33 16.67 | 25.00 Z5.00 -
50 0°10' {34,377.48 - 25.00 | 0°02'30"| 0° 00' 50| 0°01' 40"} 16.67 33.93 | 50.00 56.00 .01
75 0°I5' |22,918.32 .0l 37.50 | 0°05'37"|0° 01' 52" 0°02' 45| 25.00 50.00 | 175.00 75.00 .04
100 0°z0’ {17,186.74 .0 50.00 | O° [0’ | 0°03 207 0°06 40" | 33.33 66.67 | 100.00 | 100.00 .09
125 0°25' | 13,750.99 .05 62.50 | 0°15'38"l0° 05/ 137| 0° 10" 25" | 41.67 83.33 | 125.00 | 125.00 19
150 0°30’ | 11,459.16 . 08 75.00 | 0*22'30"| 0*07' 30" 0° 15’ 50.00 | 100.00 | 150.00 | 150.00 .33 ]
75 0°35" | 9,822.14 Nk 87.50 | 0°30'3687[0° 10" 137 0°20'25" | 58.33 | 116.67 | 175.00 | 175.00 .52
200 0°40' | 8,594.37 .19 100.00 | 0°40" |0° 1320 0°26'40"| 6.7 | 133.33 | 200.00 | 200.00 .78
225 0°45° | 7,39.44 .28 112,50 | 0°50'37°]0°16'52"| 0°33'45" | 75.00 | 150.00 | 225.00 | 225.00 | _ 1.07
250 0°50" | 6,875.50 Y 125.00 | 1402 30"| 0° 20" 50" 0°4l 40" | 83.33 | 166.67 | 250.00 | 250.00 .52
275 0°55' | 6,250.45 .50 (37.50 | 1°15'37"| 0°25' 12| 0°50'25"| 91.67 | 183.33 | 275.00 | 274.99 2,02

300 1°00 5729.58| .65 150.00 | 1°30’ | 0°30" 1°00" 100.00 | 200.00 | 299.99 | 799.98 2.62
325 (e05’ 5,288,43 .82 16Z2.50 | 1°45'38"| 0°35° 13”| |° 10’257 10B.35 216.67 | 324.99 3z24.97 3.33

350 1°50° | 4911.07] .04 174.99 | 2°02'30" 0°40' 50| 1°21°40~| 116.73 | 233.35 | 349.98 | 349.9¢ 4.16

375 °15° | 4,583.66| .28 187.49 | 2°20°37"|0°46'52"| 1°33°45°| 125,00 | 250.06 | 374.97 | 374.94 5.11

400 1°z0' | 4,z97.19| .55 199,99 | 2°40° |0°53'20°| 1°46'40"| 133.38 | 266.67 | 399.96 | 399.9| 6. 20
425 125 | 4.044.41 | 1.86 212.48 | 300038 1° 00’ 13"| 2°00'25"| 141.69 | 7z83.24 | 424 95 | 424.88 7.44
A50 130’ | asl19.72] 2Z.Z21 224.97 | 3222’30 1° 077 30" 2°15° |50.05 | 300.03 | 449.92 | 449.84 8.83
475 °35 | 3,618.68] 2.60 237.47 | 3°45°37°[ 1° 15° 12| 2°30'25" | 15836 | 316.77 | 474.91 | 474.80 | 10.39
500 240’ | 3,437.75| 3.03 249.96 | 4° 10 1° 23207 2°46°40"| 166.74 | 333.41 | 499.88 | 499.73 | 12.12
525 045" | 3274.05{ A.5i 262.44 | 4°35'37°] |° 31" 52"| 3°03/45" | 175,10 | 350.11_| 524,85 | 524.66 | 14.02
550 1°650' | 3,125.23| 4.03 274.93 | 5°02' 307 1940 50°| 3°21'40" | 183.44 | 366.8( | 549.81 | 549.57] 16,12
575 155" | 2,989.35| 4.6l 287.42 | 5°30'38"| 1°50° 13" 3°40'25"| 191.84 | 383.47 | 574.76 | 574.46 | 18.42
00 2°00’ 2,864.79| 5.23 299.90 | 6°00' 2°00’ 4°00’ 200.2Z | 400.23 | 599.7] 599.34 Z20.93

FORMULA FOR COMPUTING DEFLECTION ANGLES o ANDJL
AHEAD AND BACK TO OTHER POINTS ON SPIRAL
WHEN )R SETUP IS AT A POINT ON SPIRAL. .

/)\ N
\.53 N

of AND L ANGLES ARE COMPUTED IN
DEGREES AND DECIMAL PARTS

n =LZGL;(L{L7) - ¢ a(L;~L,l)z

NOTE .

R

zlzaL,z (L;-L;) +éa(Lg-L,l)z

FOR ADDITIONAL DATA AND FORMULA
RELATED TO THE USE OF TRANSITION SPIRAL':
REFER TO STANDARD DRAWINGS NO. D 3-1 &T 7

FOR SUPERELEVATION REFER TO D Z-1 & D <-%
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Ts

-7 iV
A = RATE OF INCREASE IN DEGREES OF CURVATURE PER 100 FEET ON SPIRAL. . ( A consmm \ \ o< o’
1I00Ly = CUMULATED LENGTH iN FEET ON SFIKAL BDEGINNING AT FOINT T-S. -0 |.5 =ILLy +i8C J \ - p.g- 5.'?/?- v:;y,‘/
D = aly = CULMINATING DEGREE OF CURVATURE ON SPIRAL . ( COMPUTED IN DEGREES AND DECIMAL PARTS) \ CREEZ 50T &
( COINCIDES WITH'D’ OF CIRCULAR ARC AT POINT °S. c”) A I \\é-f/
| C. > D &
1 ! 5 = S
> } <
 acherd 5 ? &
R serup ' N g ! /{/ DEVIATION ANGLE AT
| \ - ®1° POINT OF INTERSECTION
ONTAL _/1-:5- _ T :ef__m?TiL__‘ — = e l LINITIAL TANGENT BACK o/~ y _OF INITIAL TANGENTS
TANGENT } } U j( | ‘
_ X - | NOTE:

—

TABULATION OF

SPIRAL FUNCTIONS AS RELATE.D TO KSETUPAT TS. WHEN A =)z

!

Ts VARIES ACCORDING TO ANGLE T

2 = [(fan 4TXR¥0)) +

LENGH | D R ‘0" t o e° v U c X Y
FROM T.3. | CULMINATING| CORRESPONDING| RADIAL N FEET DEVIATION DEFLECTION | DEFLECTION IN FEET IN FEET LONG CHORD | IN FEET IN FEET
ALONG SPIRAL| DEGREE OF | CIRCULAR ARC | OFF SET ANGLE | FRONTS.ONLY | FROMPONTON ) . csi MFEET | _¢C@sB | =Cs5inO
N FEET | CURVATURE | RADIUS IN FEET | IN FEET | =50L,~ | ToromTon [sPiRatorsomy| =S = £5nd | = 100L,- ' '
=100l | mal, |=572958:D| =.on7aly|o0nrely | =zal, |sera=3A| =24, Sndy | 3nd; |.o00dsarl
0 | 0°00' | INFINITY | 0.00 0.00 | ©°00'00%| 0°00'00"| 0°00°00"] Q.00 0.00 0.00 0.00 0.00
25 | 0°07'30"|45,836.64 - 12.50 | 0°00'56"| 0°00'19"| 0°00' 37" 8.32 .67 | 25.00 | 25.00 -
50 | 0°I5° |22,918.32 .004 25.00 | 0°03'45"| 0°01'15| 0°02'30" | 16.67 | 33.33 | 50.00 | 50.00 02
75 | 0°22'30"|15,278.88 015 37.50 | 0°08'26"| 0°02'49"| 0°05'37"| 25.00 | 50.00 | 75.00 | 75.00 .06
i0o0 | 0°30° [11,459.16 | .04 50.00 | 0°15’ 0°05' 0°10° 33.33 | ©6.67 | 100.00 | 100.00 15
125 | 0°37°30"| 9,167.32 .07 62.50 | 0°23'26" | 0°07'49"| 0°15'37"} 41.67 | 83.33 | 125.00 | 125.00 .28
I50 | 0%45' | 7,639.44 12 75.00 | 0°33'45”| O°11'15"| 0°22'30" | 50.00 | 100.00 | 150.00 | 150.00 A9
175 | 0°52'30°| &,548.09 .20 87.50 | 0°45'56"| 0°15'19"| 0°30'37" | 58.33 | 116.67 | 175.00 | 175.00 81
200 | 1°00' | 5,729.58 .29 100.00 | 1°00’ 0°zo0' 0°40’ 66.67 | 133.33 | 200.00 | 200.00 116
225 | 1°07'30"| 5,092.96 .4l 112.50 | 1°15°56"| 0°25'192"| 0°50'37"| 75.00 | 150,00 | 225.00 | 224.99 .66
250 | I°15° | 4,583.66 .57 [25.00 | 1°33°45%| 0°31" (5" | 1°02'30" | B83.36 | 166.64 | 249.99 | 249.98 2.27
275 | 1°22°307| 4,166.97 () 137.49 | 1°53'26"| 0°37°49°| 1°15'37 | 91.68 | 183.32 | 274.99 | 274.97 3.03
300 | 1P30° | 3819.72 .98 149,99 | 2°I5’ 0°45’ [°30° 100.02 | 200.01_| 299.98 | 299,95 3.93
325 | 1°37'30°] 3,525.90 | .25 162.49 | 2°38'26" | 0°52'42"| 1°45'37" | 108.41 | 216.71 | 324.97 | 324.93 4,55
350 | 45’ | 3,274.05 | .56 174.98 | 3°03°45"| 1°01’15"| 2°02'30" | 116.67 | 233.35 | 349.96 | 349.20 6.23
375 | 1°52'30" 3,055.78 | 1.92 187.48 | 3°30'56"| 1°10'19"| 2°20'37 | (25.05 | 242.9¢ | 374.94 | 374.86 7.67
400 | 2°00’ | 2,864.7% | 2.33 199,97 | 4°0° {° 20’ 2°40 133.40 | 266.74 | 399.91 | 399.80 9.31
425 | 2°0T'30" 2,696.27 | 2.79 212.46 | 4°30'56"] 1°30'19"| 3°00'37"| 141.78 | 283.43 | 424.86 | 424.73 | 1l1.16
450 | 2°15’ 2,546.48 | 3.3| 224,94 | 5°03'45"7| (°41'15"| 3°22'30"| 150.15 | 300.14 | 449.84 | 449,64 | 13.25
475 | 2722307 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 | z*ao' | 2291.83 | 4.54 | 249,90 | &°I5° 2%05' | 4°10' 166.85 | 333.52 | 499.73 | 499,40 | 18.17

FORMULA FOR COMPUTING DEFLECTION ANGLES o{ ANDJL
AHEAD AND BACK TO OTHER POINTS ON SPIRAL
WHEN R SETUP 1S AT A POINT ON SPIRAL,

o AND L ANGLES ARE COMPUTED IN /A
DEGREES AND DECIMAL PARTS \

/\-55

7 _ INITIAL TANGENT
Ts.

alg

-L)+ a(L L

(Ls
(L)

A =3al, —éa(Li—le)

NOTE :

FOR ADDITIONAL DATA AND FORMULAE.
RELATED TO THE USE OF TRANSITION SPIRALS
REFER TO STANDARD DRAWINGS NO. D 3-) & D 3-2

FOR SUPERELEVATION REFER TOo D 2-1 & D Z-2

REV.
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-~ 7/
‘ A = RATE OF INCREASE IN DEGREES OF CURVATURE PER 100 FEET ON SPIRAL , ( A CONSTANT) \ \ o e o/
' IOOLs = CUMULATED LENGTH IN FEET ON SFIRAL BEGINNING AT FOINT T.5). (Lg-TEET:i00 ;) = p¥e '5-'@ vtx/
D = alg = CULMINATING DEGREE OF CURVATURE ON SPIRAL , { COMPUTED IN DEGREES AND DEC'!MALIPARTS) C\gcf‘;a’gb" %} 4
( COINCIDES WITH'D' OF CIRCULAR ARC AT POINT '5.c) ==t &
‘ ,/’95 (v?/
L t | 5‘ C"” WY
> J ——— ™
B ' d T | 4
| .z tongcher€——T T Q >
A SETUP T T ] 4 Y 4 . DEVIATION ANGLE AT
VT 7T T g ipmof Projected O e %1° POINT OF INTERSECTION
NmAL TS - m el SPIRALTN Qe A men TANGENT BACK 7y OF INITIAL TANGENTS
TANGENT ) 1 J P
; - U e
X , T, NOTE ;
- - =1 Ts VARIES ACCORDING TO ANGLE T
_ TABULATION OF SPIRAL FUNCTIONS AS RELATED TO ASET UPAT TS. WHEN 4 = 2/3 T, = [(Tan,lz];)(mb“)] +1
LEnsTH | D R "0 t A, e° ) v U c X Y !
FROM 1.5, |CULMINATING| CORRESPONDING| RADIAL | Zo | DEVIATION | DEFLECTION| DEFLECTION | IN FEET | IN FEET | LONG CHORD| IN FEET | IN FEET
ALO™G SPRAL| DEGREE OF | CRGULARARC | OFFSET | /"™ | ANGLE \FRINTS ORIV FRMPONTN |- 50 | cging |2 ERET_ | =Cs6 | =CSind FORMULA FOR COMPUTING DEFLECTION ANGLES of ANDAL
IN FEET | CURVATURE| RADIUS IN FEET | IN FEET s |z | TOPONTON [sPRALTOISOMY) = b ‘ = 100Ls= AHEAD AND BACK TO OTHER POINTS ON SPIRAL
=100L, | =aly |=5729.58:D| =.0z7aly | .007@Ls | =zaly |sPrRaL=iAl =24, n Qs Sinfs1.000%4 a2l WHEN X SETUP IS AT A POINT ON SPIRAL :
O | 0°00' | INFINITY | 0.00 0.00 | 0°00'00"| 0°00'00” | 0°00'00" ¢.00 0.00 0.00 0.00 0.00 o AND.fL AKGLES ARE COMPUTED IN /
25 Cc°lo’ |34,377.48 - 12,50 | 0°0!1' 15" ©°00’25" ) O°0Q'50" 8.33 16.67 25. 00 25.00 — DEGREES AND DECIMAL PARTS \
50 | 0°20° |17,188.74 oY 25.00 | 0°05' | 0°01'40"| 0°03'20"| 16.67 | 233.33 50.00 | 50.00 .02 s
75 0°30° | 11,453.16 02 37.50 | 0*1118"| 0°03'45"| ©°07'30"| 25.00 | 50.00 | 75.00 | 75.00 .08
100 | 0°d0" | 8,594.37 .05 50.00 | 0°20' | 0°06'40" | 0°13°20"| 33.33 | 6G.67 | 100,00 | 100.00 19
125 | 0°50' | 6,875.50 T 62.50 | 0°31'15" 0°10'25 | 0°20°50"| 41.67 | 83.33 | 125.00 | 125.00 .38
50 1200 5.729.58 A6 75.00 | ©°45' 1 O°I5 | 0°30' | 50.00 | 100.00 | 150.00 | 150.00 .65
175 110" | 4,911.07 .26 87.50 | 1°01' 154 0°20'25” | 0°40'50"| 58.33 | 116.67 | 175.00 | 175.00 l.o4
200 i°z0’ 4,297.19 .39 100.00 1°z0’ 0°26°40"| 0°53' 20" 66.67 133.33 200.00 199.99 155 ~
225 °30°_| 3819.72 .55 112.50 | 1°41’ 15| 0°33'45"| 1°07'30"| 75.00 | 150.00 | 224.99 | 224.98 z.21
250 P40° | 3,437.75 A 124.99 | z005° | 0°41"a07 | 1°23'20"| 83.33 | 166.67 | 249.99 | 249.97 3.03
275 1°50" | 3,125.23 1.0 137.49 | 2°3115"| 0°50'25" | 1°40'50"| 91.67 | 183.33 | 274.98 | 274.95 4.03 Lal |
300 2°00 2.864.79 1.31 149.99 | 3°00° 1200’ 2°00’ 100.0! | 200.01 | 299.9¢ | 299,91 5.24 o =zal (Ls"Ls) tzda (Ls L,)
325 2°10° | ze44.42 .66 162.48 | 3°317 15" 1°10'25" | 2°20'50"| 108.37 | Z16.68 | 324.94 | 324.87 6.66 t 2 ¥z
350 | 220 | z4s5.53 2.08 {74.98 | 4°05 l°z1°'a0" | 2°43°20"| 116.72 | 233.40 | 349.92 | 349.82 8.31 " (
375 2°30° | 2291.83 | 2.56 187.46 | 4°41" 157| 1°33'45" | 3°07'30"| 125.09 | 250.08 | 374.89 | 374.75 (0.22 N = 'ial-s (Ls Ls) ~ca (Ls -Ls)
400 | 2°40' | 2,148.59 3.10 199.94 | 5°20° 1°46'40" | 3°33'20 | 133.45 | 266.78 | 399.85 | 393.66 | 12.40 z ! z
425 Z°50' | 2.022.20 | 3.72 | 212.42 | ¢°0l' 15" 2°00'25" | 4°00'50 | 141.83 | 263.49 | 424.79 | 424.53 | 14.88
450 3°00 | 1,909.86 | 4.4l 224.90 | °45’ | 2°I5° 4°30’ 150.21 | 300.20 | 449.72 | 443.37 | 17.66
475 | 3°10° | 1,809.34 | 5.19 | 237-3G | 7°31' 15| 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 SPIRALS
REFER TO STANDARD DRAWINGS HO. D 3-) & D 3-Z.
FOR SUPERELEVATION REFER TO D 2-! &D Z-2Z,

REV.
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= RATE OF INCREASE IN DEGREES OF CURVATURE PER |00 FEET ON SPIRAL ( A CONSTANT ) \ \ ¢ ///’ ° V4
iOOLg = CUMULATED LORGTH N TCOT CNSTIRAL DOGINMNING AT nNHT TS /' 'F:FT"|nm\ \ Q DSE‘/‘:_ ~«’v./
'-’/". v:;.
D = aly = CULMINATING DEGREE OF CURVATURE ON SPIRAL . ( COMPUTED IN DEGREES AND DECIMAL’PART.S) C\R 50~ %7/
( COINCIDES WITH'D'’ OF CIRCULAR ARC AT POINT 'S. c”) /: Q..é/
I C - - 4?*/
L t . —{ &7
' ‘ C - Long _C;hg"é.ﬂ_;f"" Q" /h\ i/"‘/
X SETUP o ; T Are e /,,K’ . Y £ DEVIATION ANGLE AT
| VT T Lem of Projected Cret S oo " %1° POINT OF INTERSECTION
NTIAL T ot T BT SPIRALTTY _015 — A5 ~y LINITIAL TANGENT BACK -~y OF INITIAL TANGENTS
TANGENT ; 1 s
| ' u e |
NOTE .

Ts

TABULATION OF SPIRAL FUNCTIONS AS RELATED TO RSETUPAT TS. WHEN a =1

]

Te = [fan 4IXR¥G)] +t

T5 VARIES ACCORDING TO ANGLE T

LENGTH D R ‘0" t A e’ v U C X Y
FROM TS. |CULMINATING] CORRESFONDING| RADIAL DEVIATION | DEFLECTION| DEFLECTION | N FEET | IN FEET { LONG CHORD | IN FEET | IN FEET .
ALONG SUPAL| DEGREE OF |CIRCULAR ARC | OFFSET | WFEET | “awgiz  |eoorTsony | FROMPOMTON| o (o : INFEET | (58 | =C5nd®
W FEET | CURVATURE | RADIUS 1M FEET | IN FEET | =50L,- . | Tovomres iseimarotseny) = Sin =CSind | = 1901, ' =
=0l | =al, | =572958:D| =.orz7aly coonratly | =zaly [sPRALTEAL =24, Sind: | Sinls 1 00034 azl]
0 | ©0°00 | IFINITY | _0.00 | 0.00 | 0°00°00"| 0°00'00"| 0°00'00”| _ 0.00 0.00 0.00 | 0.00 0.00 |
25 | 0°15722,918.32 - 12.50 | 0°01‘53"] 0°00'38"| O*01" 15" 833 | 16.67 | 25.00 | 25.00 -
50 | 0°30'|11,459.1¢ .01 25.00 | C°07'30"| 0°62'30"| 0°05’ I6.67 | 33.33 | 50.00 | 50.00 .04
75 | 0045’ Te3a.44| .03 | 37.50 | C°16'537| 0°05'38 | 0°11’15"| 25,00 | 50.00 | 75.00 | 75.00 A1
00 1°00'| '5,729.58 ¢7 | 5000 | 030 | ©0°107 | 0°20 33.33 | 66.67 | 100.00 | i00.00 .29
125 1°15" | 4,583. 66 14 | oz.so | oracsar] o01s'asr| oearise ! 4167 | 83.32 | 125.00 | 125.00 .57
|50 [°20'| 3819.72| .25 {_ 75.00 | 1707°30"| 0°72'30 | 0°45’  50.00 | 100.60 | 150.00 | 150.00| .98
175 I°45' | 3274. 05 55 17 87.56 | 1°31'53" 0°230/36 | 101" 157 | 58.3¢ | 116.64 | 174.99 | 174.28 .56
200 | 2z°00 | 2864.79 58 | 100.00 | 7°00" | 0°ao’ e z0 66.70 | 133.35 | 199.29 | 199,98 2.33
225 | z°15'| 2.586.48| B3 | 1N1Z.4) | 2°31'53"| 0750387 I"41'(S"| 75.00 | 150.03 | 224.98 | 224.96 | 3.3 o
260 17Zesor| zzar.83| .14 | 124.99 | 3°07'30"| 1°02'30"| 2°05° 83.24 | 166.68 | 249.97 | z49.923 4.54
275 | 2°45’ 2083 481 1.51 | 137.48 | 3°46'53" 1°15°38"| 2°31’ 15" | 91.73 | 183.38 | 274.95 | 274.88 6.05
300 | 3°00'| 1,909.86| 1.96 | 149.97 | 4°30" | 1°30° | 300 100.08 | 200.07 | 299.92 | 293.82 | 7.85
325 173515 | 1762.95|  2.50 | T162.45 | 5°16'53"] [°45'36"] 3°31715” | 108.44 | 216.75 | 324.87 | 324,72 3.98
350 | 3°30° | 137.02| 3.12 | 174.93 | 6°07'30" 2°02'30" 4°05' 116.80 | 233.48 | 349.82 | 349.60 [ 12.46
375 | 3°a5| i'527.89| 3.83_| 187.41 | 7°01'53"| 2°20'38" 4°41" 15" | 125,19 | 250.18 | 374.75 | 374.44 | 15.33
200 | 4°007|T143Z.40| 4.65 | 199,87 | 8°00° | 2°40" | 5°20’ 133,62 | 266.92 | 399.65 | 399.22 | 18,59
425 | 4°15'| 1248.14| 5.58 | 212.32 | 9°01'S3"| 3°00'38°| 6°Ot" 15" | 142.05 | 283.67 | 424,53 | 423.94 | 22.30

FORMULA FOR COMPUTING DEFLECTION ANGLES o{ANDJL
AHEAD AND BACK TO OTHER POINTS ON SPIRAL
WHEN K SETUP IS AT A POINT ON SPIRAL.

o AND JL ANGLES ARE (OMPUTED IN
DEGREES AND DECIMAL PARTS

n =§0L1(L%-Lf)

NOTE :

_ _INITIAL TANGENT

al, (L,-L )+ L a(L,

éa(L{Lf)z

FOR ADDITIONAL DATA AND FORMULAE
RELATED TO THE USE OF TRANSITION SPIRALS
REFER TO STANDARD DRAWINGS NO, D 3-t &D 3-2,

FOR SUPERELEVATION REFERTO D Z-| &D 2-Z,
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CALCULATED AND DRAWN APRIL 194!
BY LESULIE M<DOUGALL - HIGHWAY DESIGNER

TRACED By LM<D

CHECKED BY

APPROYED BY

ENGINFER OF PLANS
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STANDARD DRWG.NO.

D 3-6

REY,




Ts

—

e 7

\ @ = RATE OF INCREASE IN DEGREES OF CURVATURE PER 100 FEET ON SPIRAL. . ( A cmsmm) \ \ ¢ -~ o

” " /
' i0OLy = CUMULATED LERGTH i FECT ON SPIRAL BEGINMING AT POINT TS’ (L=fEETz100 )\ Q. a ,q:é &7

) — " n Y
D = alg = CULMINATING DEGREE OF CURVATURE ON SPIRAL . (COMPUTED IN DEGREES AND DECIMAL PARTS) REVEZGD T &
( COINCIDES WITH'D' OF CIRCULAR ARC AT POINT S.C/ C g 19 &
et X N2
5. -
}.. t > ¢ o= %
- | 7___’____7,;—-—’— ¢>
\ = Lon chord - 'Q° | l &
K SeETULP ! ¢ =leng =T . = e
T T T civeolar ARG e Y &, DEVIATION ANGLE AT
l \ pee =T T § P of Projected B0 o am - ‘T/ %1° POINT OF INTERSECTION
wmaL TS e @ SPIRALTN O pel A L_INIT!AL TANGENT BACK o/~ i OF INITIAL TANGENTS
TANGENT ! .
. ’ U .ﬁ/ I
. X | NOTE:
i

-~

Ts VARIES ACCORDING TO ANGLE T

TABULATION OF SPIRAL FUNCTION

T, = |fon $IXR*0)] +1

S AS RELATED TO R SET UP AT TS. WHEN A =15

LENGTH D R 0" t A o v U C X
FROM T5. |CULMINATING] CORRESPONDING| RADIAL | = 1 DEVIATION | DEFLECTION| DEFLECTION | N FEET | IN FEET | LOKG CHORD ) IN FEET | IN FEET F
ALONG SPIRAL | DEGREE OF | CIRCULAR ARC | OFF SET ANGLE. | FROMT.5.ONLY | FROM POINT ON . W FEET | _ - S
N FEET | CURVATURE | RADIUS N FEET | IN FEET | =50Le= | = | TO POINTON |SPIRALTOTS.0NY :g_s'"Ae = ;?SZ‘:Q = 1001y~ =C@:.8 | =Cs5nb - i&’é:gmpfgiggh;gugﬁfsgggicrygﬁ ghrl’?éi?_ of ANDIL
-100L; | =al, | =572958:D| =.on27aly o007y | =3z al; SPIRAL=SA,| =24, in B inAs | 00034 L] WHEN X SETUP IS AT A POINT ON SPIRAL .
) 0°00' | INFINITY | 0.00 0.00 | 0°00'00" 0°00'00"| 0°00'00" 0.00| 0.00 0.00 0.00 0.00 o AND fL AHGLES ARE COMPUTED IN -
020 —_ R e DEGREES AND DECIMAL PARTS N
z5 0°20‘ | 17,188.74 12.50 | 0°02'36"| 0°00'50°| 0°01°40 833 | 1667 25.00 | 25.00 .0l As N
50 0°40’ | 8,594.37 .ol 25,00 | 0°10° 0°03'20"| 0°06'40" | 16,7 | 33.33 50,00 | 50.00 .05
75 j°00’ | 5,729.58 .04 a7.50 | ©°22'30"| 0°07'30"| O* IS5’ 25.00| 50.00 75.00 | 75.00 G
100 o200’ | 4,297.19 10 50.00 | 0°40' | 0°13'20" 0°26'40"] 23.33 | 66.67 | 100.00 | 100.00 .39
125 1°40’ | 3,437.75 19 6Z.50 | 1°02'30"] 0°20'S50"| 0°41°40"] 41,67 | 83.33 | 125.00 | 125.00 76
150 2°00 2,804.79 .33 75.00 | 1°30 0°30’ 1°00' 50.00 | 100.0I 150,00 | 150.00 1. 31
175 2°20 | Z,455.53 .52 87.50 | 2°02'30"| 0°40'50"] 1°21'40"| 58.34 | 116.67 | 174.99 | 174,98 2.08
200 z°40' | 2,148.59 .78 99.99 | 2°40° 0°53'20" 1°46'40"| 66.68 | 133.35 | 129.98 | 199.96 3.10
225 3°00 1,902.86 (.10 | 112,49 | 3°22'30" 1°07'30"| 2° IS 75.03 | 150.03 | 224.97 | 22493 4.42 : [
250 | =°zo' | 1,7188T| LStU | 124.98 | 4°10° 1°73'20"| 2°46'40"| 83.36 | 166.71 | 249.94 | 249.87 6.06 o =3al, (Ls'l-s) tza (Ls- L)
275 3°40' | 1,562.6! 2.02 | 137.46 | 5°0z'30"| 1°40°'50"| 3°21'40" | 91.74 | 183.40 | 274.90 | 274.78 8.06 2’ ) 3z
300 | 4°00 1,432.80 | 2.G6Z | 149.94 | 6°00" 2°00' | 4°00’ 100,11 | 200.10 | 299.85 | 299.67 10.46 : | 2
325 4°20 {,322.21 4.44 | 162,42 | 7°02'30"] 2°20°50"| 4°41'40"| 108.50 | 216.82 | 3Z24.78 | 3Z4.5] 13.30 fL = ZQL;(LS LS) "6 a(L, LS,)
350 4°40° | 1,227.77| 4.16 | t74.88 | B°10 2°43'20%| 5°26'40" | 116.91 | 233.5¢ | 349,68 | 249.29 16, Gl z
37s 5°00 1,145.92 5.11 187.33 | 2°22'30"| 3°07'30"| &° 15’ 125.35 | 250.32 | 374.55 | 373.99 | 20.42

NOTE :

FOR ADDITIONAL DATA AND FORMULAE
RELATED TO THE USE OF TRANSITION SPIRALS
REFER TO STANDARD DRAWINGS NO. D 3-1 &D 3-Z
FOR. SUPERELEVATION REFER TO D Z-t & D 2-Z

ARIZONA STATE. HIGHWAY DEPARTMENT | REY.

PLANS DIVISION

TRANSITION SPIRAL TABLE FOR
A=1

RECOMMENDED FOR 65 M.PH. DESIGN SPEED
CALCULATED AND DRAWN APRIL 1941 STANDARD DRWG.N0.

BY LESLIE MSDOUGALL - HIGHWAY DESIGNER
D 3-7

TRACED BY LM<D
CHECKED BY
APPROVED BY

£
ENGINEEENHAN};ﬁ% '< /& " ﬁ/




P
>
A = RATE OF INCREASE IN DEGREES OF CURVATURE PER 100 FEET ON SPIRAL ( ousmm) \ \ oC otas o
IUUL5 = LUI"IUL.HI ty 9y L.r_l'lt.:l fal i e ah S lnHL.. ur—uuwunu HT PO:NT T‘ r- L~ '5 “'E.T ', !CO ] \ '?-. P‘L E‘{L é—?‘/
D = al; = CULMi'aATING DEGREE OF CURVATURE ON SPIRAL . ( COMPUTED IN DEGREES AND DECIMAL PARTS) REVEZ5B S
( COINCIDES WITH'D” OF CIRCULAR ARC AT POINT 'S. ¢”) E/: 119 «,/
| c. . >"p* &
1 ! 5.\C-_- o
o« ——— : > [ IR ¥
| g -teng et —— T B /.l)\ >
A serup e e o Y <, DEVIATION ANGLE AT
VT . __\l.f_‘_‘_’[f’i"!fffe__—-'fc-—-""‘"'" ~ %1° POINT OF INTERSECTION
NmaL TS oo el SPRALTR 0T LA — - L INITIAL TANGENT BACK ./~  y  OF INITIAL TANGENTS
"TANGENT 4 ' J
| I, | NOTE!
- o - T5 VARIES ACCORDING TO ANGLE T
_ TABULATION OF SPIRAL FUNCTIONS AS RELATED TO K SET UP AT TS, WHEN A =193 T, = [(Tan.%I)(R'*"O")] +1
LeG™H | D R 0" t o o° ) v U c X Y |
FROM T.5. |CULKINATING| CORRESPONDING] RADIAL INFEET DEVIATION DEFLECTION | DEFLECTION IN FEET IN FEET LONG CHORD JN FEET IN FEET !
ALONG SPIRAL | DEGREE OF | CIRCULAR ARC OFFSET ANGLE FROM T.5.0NLY | FROM POINTON . N FEET _ - : -
IN FEET | CURVATURE | RADIUS IN FEET | IN FEET =50L,- |,z | TOPOINTON {SPIRALTOTS.tHLY :C_s'"e = CSind = 1001~ =058 | =C5nb iﬂ?ﬁé’i’i}f%‘if.?”%”gr”fsg%icr?%ﬁ gﬁ:’éﬁ_d’mﬂ
=tool, | =al, |=572958:D| =.0m7al, |.ooratts | =zal [sPra=3A) =24, Sin As Sinds 00034 azls
- 3 ~ WHEN R SETUP IS AT A POINT ON SPIRAL .,
(¢] Q%00 | INFINITY 0.00 Q.00 O°00'00" _0°00'00"] 6°00’'00" 0.00 0.00 Q.00 0.00 0.00 o AND L AHGLES ARE COMPUTED IN /)\
0 | 0°10 |34,377.48 - 5.00 | 0°00°307 0°00' 07| 0°00°20"| 3.33 .67 | 10.00| 10.00 - DEGREES AND DECIMAL PARTS TN
20 | 0°20'|17,188.74 - 10.00 | 0°02' | 0°00'40"| 0°01'20"| .67 | 13.33{ 20.00| 20.00 ~ vy N
30 | 0°30'|11,452.16 - 15.00 | 0°04'30"l 0°01’ 30" 0*03 | 10.00 | 20.00 | 30.00 | 30.00 0l : :
40 | 0°40" | 8,594.37 Ol 20.00 | 0°08" | 0°02'40"| 0°05'20”| 13.337|" 26.67 | 40.00 | 40.00 .03 e =
50 | 0°50’ | 6,875.50 02 | 25.00 | 0°12'30" 0°04'10"| 0°08'20"| 16.67 | 33.33 | 50.00 | 50.00 .06 . -
60 1°00 | 5.729.58 .03 | 30.00 | 0%18' | 0°06’ 0° 12" 1 20.00| 40.00 | 0.00 | 0.00 10 B S
70 1107 [ 4911.07 04 | 35.00 | 0°24'30"] 0708 107 0°16°20"| 23.33 | 46.67 | 70.00 | 70.00 17 - Tk
80 ezo' | 4,297.19 06 | 40.00 | 0°32' | 0010407 0°21°20"| 26.67 | 53.33 | 80.00| 80.00 .25 N INITIAL TANGENT
90 1°30° | 3.819.72 .09 | _45.00 | _0°40'30"| 0°13'30" O°27T' 30.00 | 60.00 | 90.00 | 90.00 .35 Ts. R
[00 (*40° | 3,437.75 1z | 50.00 [ 0°50' | ©°16'40"| 0°33'20”| 33.33 | 66.67 | 106.00 | 100.00 .48
IO 150" | 3,125.23 G 55.00 | 1°00'30"| 0°z0’10”| 0°40'20"| 36.67 | 173.33 | 110.00 | 110.00 65 fetal _ ) |
1z0 | 2°00° | 2.864,79 21 60.00 | 1°1z° | 0°24'° | 0°48' | 40,00 | §0.00 | 120.00 | 120.00 .84 o =zdadl (L, Ls ) + ¢ G(Ls'l—
130 | 2°107 | 2,644.4Z 26 17 65.00 | 1524730 0°z8"10"] 0°56'207| 43.33 | B86.67 | 130.00 | 130.00 .07
140 | 2°20’| 2,455.53 33 | 70.00 | 1°38° 0°32'40" 1°05'20"| 46.67 | 93.33 | 132.99 | 139.28 1.33 . 1 ( z
150 2°30' | 2,291.83 Al 75.00 | 1°52'30" 0°37'30"| 1°15’ 50.00 | 100.00 | 149.99 | 149.98 1.64 n = zaL, (L -L ) -7 cl(Ls —Ls)
(6O | 2°40" | 2,14B.59 50 | 80.00 | 208 0°A7'407| 1925207 | 53.33 | 106.67 | 159.99 | 159.98 .99
170 | 2°50' | 2,022.20 59 | 85.00 | 2°24'30" 0°48'10"| 1°36'20"| 56.67 | 112.33 | 169.99 | 169.97 2.38
180 | 3°00°| 1,909.86 .70 | ©0.00 | z°az’ 0°54' | 1°48' ©0.0Z | 120.00 | 172.92 | 179.95 2.83
190 | 3°107 [ 1,809.34 B3 | 94.99 | 3°0030"| 1°00°107| 2°00°20"| ©3.34 | 126.68 | 189.98 | 189.95 3.32
200 | 3°z0'| 1.718.87 97 | 199.99 | 3°20' 1°06°40"| 2°13'20°] 66.70 | 133.37 | 199.97 | 199.93 3.88 NOTE :
210 | 3°30'| 1,637.0Z| I.1Z_| 104.99 | 3°40'30"| {°13'30" 2°27° 70.07 | 140.03 | 209.96 | 209.91 4.49 '
220 | 3407| 156z.61 | 1.25 | 109,98 | 4°02° | 1°20'40°| 2941207 73.37 | 146.71 | 219.95 | 219.89 |  5.16 BELATED T e o ShRALS
230 | 3°50°| 1,494.67 (.48 | 114.98 | 4°24'30"| 1°28" 10"| 2°56°20"| 76.72 | 153.36 | 729.94 | 229.86 5.90 REFER TO STANDARD DRAWINGS NO. D 3-1 & D 3-2
240 | 4°00'| 1.432.40 .67 | 11297 | 4°48"° | 1°36' | 3°1Z2" 80.05 | 160,04 | £39.92 | 239.84 ©.70 FOR SUPERFELEVATION REFER To :
750 | 4°107 | 137510 1.89 | 124.97 | 5°12307 1°44°107| 3°28'20"| 83.41 | 166.75 | 249.91 | 249.70 7.57 ’ Yo bz &D 7-Z.
260 | 4°20'| | 322.2 2.13 | 12996 | 5°38' {°52°40"] 3°45'20"] 86.74 | 173.41 | 259.89 | 259.75 8.52
270 4°30° | [,273.24 2.38 | 134.95 | G°04'20" 2°01'307| 4°03' 90.10 | 180.10 | 269.86 | 263,62 9,54 ARIZONA STATE HIGHWAY DEPARTMENT| REV.
280 | 4°40° 1,2727.77| 2.66 | 139.94 | 32 2° 10407 4° 21207 | 93.47 | 186.79 | 279.84 | 279.64 | 10.63 PLANS DIVISION
z90 | 4°s50'| 1,185.43 2.96 | 14493 | 7°00'30" 2°20°'10"| 4°40'20"| 96.8! | 193.48 | 289.81 | 289.57 | 1.8l
300 5000’ | 1.145.92| 3.27 | 149,91 | 7°30° | 2°30’ | 5°00’ 100,18 | 200,17 | 299.77 | 299.48 | 13.08
310 | 5°0° | 1.108.95 | 3.61 | 154.90 | B00'30"| 2°40°16°| 5°20207| 103.55 | 206.87 | 309.73 | 309.39 | 14.43 TRANSITION SPIRAL TABLE FOR
320 | 5°20°|-1,074.30| 3.97 | 159,88 | 832’ 2°50'40"| 5°41'Z0"| 106.91 | 213.57 | 319.68 | 319.29 | 15.86 a = {2/
330 | 5°30°] 1,041.74| A.35 | 164.86 | 9°04'30"| 3°01°'30"| &° 03/ _J___l_gf_za 220.28 | 329.63 | 329.17 | 17.40 3
340 | 5°40° | 1.011.10| 4.76 | 169.84 | 9°38" | 3°12 407 6°25°20"| T13.60 | 226.987| 339.57 | 339.04 | 19.07 -
350 | 5°s0'| 98z7.2I 520 | 174.8] |10°12'30" 3°24'10"] 6°48’'20"| 117.06 | 233.68 | 349.50 | 348.88 | 20.74 RECOMMENDED FOR 60 M.PH. DESIGN SPEED
-] I o ! o 4 [ ! "
360 | @°00'| 954.93| 5.65 | 179.79 |l0°48’ | 3°36’ | 7°IZ 120.44 | 240.4) | 359.43 | 358.72 | 22.57 Sy e it away e siontr | STANDARD DRWG.Ho.
TRACED BY LM<D
CHECKED BY D 3 -8
PP D BY




-~ s
A = RATE OF (NCREASE IN DEGREES OF CURVATURE PER 100 FEET ON SPIRAL.. ( A CONSTANT ) \ \ ot o/
" " 4 A s [ - .
‘ I00Ly = CUMULATED LENGTH IN FEET ON SPIRAL BEGINNING AT POINT 5" (Ly=tEETZI00) \ = & - &7
D = al, = CULMINATING DEGREE OF CURVATURE ON SPIRAL . ( COMPUTED IN DEGREES AND DECIMAL PARTS) \ch‘;;;r,eﬁ &
( COINCIDES WITH'D" OF CIRCULAR ARC AT POINT s.c”) \ 9,/611- ~g«/
| . kv X &
8\C_-->" D
i - o
- : - R s
1 C = L_O!‘g _9_’!9—"‘-— HHHHH \/
X serep I - Y Y £ . DEVIATION ANGLE AT
| Ve - e ®1° POINT OF INTERSECTION
NTAL TS T T g SPIRALTN 0= AT B LINITIAL TANGENT BACK ./~ _ y _ OF INITIAL TANGENTS
TANGENT 4 1 U W l
- o X NOTE .

Ts

o
_—

-

TABULATION OF SPIRAL FUNCTION

S AS RELATED TO KSET UPAT TS, WHEN 4 =2

Ts VARIES ACCORDING TO ANGLE
Ts = [(Tan.-'z-I)(R""O")] +t

I

LENGTH D R ‘0" t A e v U C X Y
FROM T.S. |CULMINATING| CORRESPONDING| RADIAL DEVIATION | DEFLECTION| DEFLECYION | IN FEET | IN FEET | LOMG CHORD | IN FEET | IN FEET
ALONG SPIRAL | DEGREE OF | CIRcutAR ARC | OFFSET | NFEET | “anGie | FRMTs.ONLY | FRoMPONTON | o | WFEET | e | =C5nO
IN FEET | CURVATURE | RADIUS IN FEET | IN FEET | =50L,= .2 | TOPOINTON |sPIRALTOTS.oMY| = 2n = Csind | = poL~ | Z4% :
=100l; | =al, |=572958:D| =.om27al;!.027Ls | =zal; |sPRAL=LA, =24, Sin &g Sinls  |,000%4 a3l
o) 0°00’ | INFINITY 0.00 0,00 | 0700’ | 0°00°'00"| 0°00'00" 0.00 0.00 0.00 0.00 | 0.00
25 0°30' | 11,452.16 - 12.50 | 0°0¥'45"| 0*01' 16"] 0°02'20" 833 | 16.67| 25,00| 2500 .01
50 1°00 | 5,729.56 .02 25.00 | 0°15' | ©°05' | O°1O 16,67 | 33.33| 50.00| 50.00 .07
75 1°30' | 3,819.72 .06 37.50 | 0°33'45"| 0°11'15"| 02230 | 25.00| 50.00| 75.00| 75.00 . 25
100 2°00' | 2,864.79 15 50,00 | 1°00' | 0°20' | O°40’ 3333 | 66.67 | 100.00 | 100,00 .58
125 2°30' | 2,291.83 .28 62.50 | 1°33457| 0°31' 15" 1°02/30"| 41.67| 83.33 | 125.00 | 124.99 1.13
150 2°00" | 1,909.86| .49 75.00 | 2°15° | 0°45° 1° 30 50.01 | 100.01 | 149.99 | 149.98 1. 96
175 3°30" | 1,637.02 .78 87.49 | 3°0345" 1°01" 15" 2°02'30"| 5835 I16.68 | 174.98 | 17495 | 3.2
200 a°00' | 1,432.40| 1,16 99,98 | 4°00 1°Zo' 2° 40 66.70 | 133.37 | 199.9¢6 | 199.91 4,65
225 4°30' | 1,273.24| 1.66 | 112,47 | 5°03'45"| I°41’15"| 3*22'30"| 75.07 | 150.07 | 224.92 | 224.82 6.62
250 5°00° | 1,145.92| 2.27 | 124.95 | &°I5° | 2°05' | 4°10of 83.44 | 166.76 | 249,87 | 249.70 9.08
275 530" | 1,041.74| 3.02 | 137.42 | 7°33'45"| 2°31'15"| §°02'30" | 9/.84 | 183.49 | 274.79 | 274.5Z2 | 12.09
300 &°00" 954.93| 3.93 | 149.88 | 0°00' | 3°00' | °00’ 100.26 | 200.24 | 299.67 | 299.26 | 15.68
325 ' 30 881.47| 4.99 | 162.3Z | 10°33457| 3°31’ 57| 7°02'30"| 108.72 | 217.70 | 324,51 | 323,90 | 19.23
350 7°00° 818.5/| 6.23 | 174.73 | 12°15° | 4°0S’ 8° 10’ 117.22 | 233.84 | 349.268 | 34839 | 24.87
375 7° 30! 763.94| 7.67 | 187.12 | 14°02'45" 4°4i’ 15 | 9°22/30"| 125.78 | 250.73 | 373.99 | 372.74 | 30.5¢

AHEAD AND BACK TO OTHER POINTS ON SPIRAL
WHEN K SETUP IS AT A POINT ON SPIRAL, .

o AND fL AHGLES ARE (OMPUTED IN
DEGREES AND DECIMAL PARTS

n =éaL;(le‘Lf) - éa(Li-L,')z

NOTE .

FOR ADDITIONAL DATA AND FORMULAE
RELATED TO THE USE OF TRANSITION SPIRALS
REFER TO STANDARD DRAWINGS NO. D 3-| & D 3-Z

fOR SUPERELEVATION REFER TOo D Z-1 & D Z-2..

FORMULA FOR COMPUTING DEFLECTION ANGLES of ANDJL

ARIZONA STATE HIGHWAY DEPARTMENT
PLANS DIVISION

TRANSITION SPIRAL TABLE FOR
a=2

RECOMMENDED FOR 55 M.PH. DESIGN SPEED

CALCULATED AND DRAWN APRIL 124i STANDARD DRWG.NO.
CHECKED BY

BY LESLIE M<DOUGALL -~ HIGHWAY DESIGNMER
D 3-9
P
APPROYED BY

TRACED BY L Me¢D
ENGINFER 6F PLAN %1/4#_4{

REY.




. -~
E a = RATE OF INCREASE IN DEGREES OF CURVATURE PER 100 FEET ON SPIRAL . { A cousmm) \ « e o/
' I00Ly = CUMULATED LENGTH IN FEET ON JFIRAL BEGINNING AT POINT T3 (L5=FEET%iOO; ‘\ p ’j~€,_ vgx/
D = aly = CULMINATING DEGREE OF CURVATURE ON SPIRAL . ( COMPUTED IN DEGREES AND DECIMAL PARTS) c\j‘;a’r,‘b" &
( COINCIDES WITH D" OF CIRCULAR ARC AT POINT '5.C" /517- ’ Qp“*/
j C - &V‘/
t | 5' - N
- , - - I S
| C _=.long Chers —— =77 e /)\ >
A serup T dlar Are X - P DEVIATION ANGLE. AT
‘ T 1 ,11’-]'-_9[5’["_1555?“5- PR / ®1° POINT OF INTERSECTION
A TS oo @ SPIRALTN 0 o LAs X LIHITIAL TANGENT BACK o/~ OF INITIAL TANGENTS
TANGENT A 4 | P
—e - - U - l
- i I | - X | NOTE:
[ - e E— = T; VARIES ACCORDING TO ANGLE T
TABULATION OF SPIRAL FUNCTIONS AS RELATED TO A SET UP AT TS5, WHEN @ = 2 ] T, = [(-ran.%]_')(m'dﬂ +1
LENGTH D R "O" t A e’ ¥ 2’ U @ X Y
FROM T.5. | CULMINATING: CORRESPONDING| RADIAL N FEET DEVIATION | DEFLECTION| DEFLECTION IN FEET IN FEET LONG CHORD IN FEET iN FEET
ALONG SPIRAL! DEGREE OF | CIRCULAR ARC QFF SET ANGLE FROM T.5. OMLY | FROM POINTON . M FEET _ — :
I FEET | CURVATURE | RADIUS 1N FEET | IN FEET _ | =501~ 1o POINTON |sPiRaLToTs.omy] = EIN8 | - CSnd | = o014~ =C@s8 |=C5nB FORMULA FOR COMPUTING DEFLECTION ANGLES e{ANDJL
2100l | =al. |=572958:D| =.0m27al l00nrls | =5ali |sema=tp| =24 Snd, | Snds |ooorkarl’ AHEAD AND BACK TO OTHER FOINTS ON SPIRAL
=100Ls | =al, | =572958"D] =.0727dL; . s | T2aLs 38, T308s | : a’l WHEN /R SET UP IS AT A POINT ON SPIRAL .
o | 0°00" | INFINITY | ©0.00 0.00 | c°00'00"| _0°00007 0°00'00"|  0.00| 0.00 | 000} 000 | 0.00 & AN L ANGLES ARE (OMPUTED N -
10 O° 15’ |22,918.32 - 5.00 | 0°00'45" 0°00'I5"| 0°00'30" 3.33 6.67 10.00 10.00 - DEGREES AND DECIMAL PARTS Y N,
20 | 0°30' |11,459.16 - 10.00 | 0°03' 0° 01" o° oz’ 6.67 13.33 | 20.00 20.00 .01 tas N
| 30 | 045’ | 7,639.44] - 15.00 | 0°045"| 0°02'15"| 0°04'30"|  10.00 | £0.00 | 30.00 | 30.00_ | .02
40 | 1°00' | 5,729.58 Ol 20.00 | 0°12' 0°0d4" | 0°08' 13.33 | 26.67 | 40.00 | 40.00 .05 - -
50 | 1°15' | 4,583.66 .02 25.00 | O°1845" 0°06'15"| 0°12'30"| 16.67| 32.33 | 50.00 50.00 .09
@0 | _I°30’ | ge1o.7z| .04 | 30.00| ¢%27' | 0°09' |o°18' | 20.00| 40.00 | 60.00 | 0.00 6
70 | 19457 [ 3,274.05 .06 35.00 | 036 a8 0°12'15%| 0°z4'30"| 23.33 | 46.e7 | 70.00 70.00 .25
80 | 2°00' | 2,864,79 .09 AO.00 | 0*4p’ o016’ | 0°32 26.67| 53331 80.00 | 80.00 37 INTTIAL TANGENT
90 | 2°15° | 2,546,48] .13 | A45.00 | 1°00457| 0°20'15"| 0°40'30"| 30.001 60.00 | 90.00 | 20.00 | .53 I, R
too | 2z°30’ | z,291.83 18 50.00 | 115" o°25" | o°sor 33.33"] "66.67 | 100.00 | 100.00 .73
11O | 2°45' | 2,083.48 .24 55.00 | 1°30'45"| 0°30'15"| 1°00'30"| 36.67| 73,33 | 110.00 | 109.99 .97 etal. (L-L ) . ( 2
120 | 3°00' | 1,909.86| .31 | ®0.00| lca8' " | 0°36’ | 1°i2' | 40.00| 80.00 | (19.99 | 11998 | 1.2¢ ] o =zals (Li=Ls) +gally-Ly)
130 | 3°15° | 1,762.95 40 6S.00 | 2°06'45"| 0%az'is"| 1024736 43.33 |  86.67 | 129.99 | 129.98 1.60 " 3 2
140 | 3°30' | 1,637.02 .50 70.00 | 2°27 0°49" 12238 46.67 | 93.33 | 139,99 | 139.98 2.00 o , 2
150 | 3eas’ | 1,587.89] .6l | 74.99 ) 2°48'45"| 0°56’'15"| 1°52'30" 50.01 100.00 14998 | 14996 | 2.45 | = za L, (LS“L,) — @ (L, ~L5)
160 | 400 | 1,432.40 .74 79.99 | 3°i2’ 1204’ | zeos’ 63.36 | 106.70 | 159.98 [ 159.95 2.98 :' 2 2
170 | 4157 | 1,348.14 . B9 84.98 | 3°3¢6:45"| 1212157 2°24'30”| 56.68 | 113,37 | 169.97 | 169.92 3.57
180 | 4°30" | 1.273.24| 1.06 | 89.98 | 4°03 | t°z1' | ze4z’ | 60.03| 120.03 | 179.96 | 179.9 | 4.74
o0 | 4°45' | 1,206.23| 1.25 o498 | A*3045° 1°30715"| 3900'307|  63.38 | 126.71 | 189.95 | 189.88 4.99
200 | 5°00' | 1,145.92| 1.45 99.97 | 5°00 1°40° | 3°z0 66.70 | 133.36 | 192.93 | 199.85 5.81 NOTE °
_2l1o | 5°15] 1,091.35 i.e8 104.97 | 5°30'45"| _1°50°158"| 3°40°30"| 70.06 | 140.05 | 209.91 | 209,80 .73 '
250 | 5°30° | 1.041.74| 1.93 | 109.96 | ¢°03' Zool" | A%o02" 73.41 | 146.75 | 219.89 | 219.75 | 7.74 QELATE;"%ﬂgg{gg‘;";‘xﬂQf‘goi?'gm;'&ﬁ
240 | @°00’ | 954.93| 2.5 | 1192924 7%2’ zezar | 4°48' 80.14 | 160.13 | 239.83 | 239,62 10.04 FOR SUPERELEVATION REFER To D 2I&D 2.2
250 | 6°15° 216.73| 2z.84 124.92 1 7048'a5"| 2936'15" s2i2'30"| 83.49| 166.8i | 249.79 | 249.53 | 11.35 =T :
260 | 6°30’ 881.47| 3.19 129.91 | 8°27" 2249 5038 86.86! 173.52 | 259.75 | 259.44 | 1Z2.76G
270 | 45" | 848.83| 3.57 134.89 | 2°06'45"1 3°02°15"] 6°04'30"| 90.24 | 80,22 | 269.70 | 269.3Z 14.29 ARIZONA STATE HIGHWAY DEPARTMENT | REV.
280 | 7°00’ 8i8.51| 3.99 139.86 | 9°48 3%16' | e°z24’ 93,61 | 186.92 | 279.63 | 279.18 | 15.93 PLANS DIVISION
290 715’ 790.29 4.43 144.84 | 10°30'45"| 3°230'I5"| 7°00°30" a7.01 193.65 | 269.56 289.02 17.70
300 7°30"' | 7€3.24| _4.91 | t49.81 | 11215’ 3°45' | 7°30! 100.39 | 2z00.37 | 299.48 | 298.84 12.52
310 | 7°45' | T739.30] 5.4 154 77 T12500'457| 4°00’ 157 8°00°30" | 103.81 | 207.10 | 309.39 | 308.63 | 21.60 TRANSITION SPIRAL TABLE FOR
320 | 8°00 716.20| 5.96 159.73 | 12°48" 4° 16 8°32' 107.22 | 212.84 | 319,29 | 318.41 | 23.75 a =72Y
330 | &°Is’ 694.37| .53 | 164.69 | 13°36'45"] 4°32'157 9°04'30"| 110,65 220.60 | 329.17 | 328.14 | 26.04 z
340 | e8°30’ 67A.07| 7.14 169.64 | 14°27° 4°49° 9+38 114.08] 227.35 | 339,02 | 337.83 | 28.47
350 | 8°45’ esais| 7.79 | 174.58 | 15018'a57| 5°06715"| 10° 127307 | 117.53 | 234.13 | 348.88 | 2347.50 | 31.04 RECOMMENDED FOR 50 M.PH. DESIGN SPEED
260 | 2°00’ ©36.62| B8.48 | 179.52 | 16*12° | 5°24’ |10°48' 121.00 | 240.93 | 358.72 | 357.13 | 33.76 CALCUCATED AND DRAWN AZRIL 1541 T STANDARD DRWG.D.
TRACED BY LM<D ]
CHECKED BY - D 3-10
APPROVED BY A )
ENGINEER OF PLAN 5,74"'4‘; ; /M




Q1 = RATE OF INCREASE IN DEGREES OF CURVATURE PER 100 FEET ON SPIRAL . ( A CONSTANT ) \ \ 3 el %
I0OLg = CUMULATEU LENGTH IN FEET UN OFIRAL BEGINNING AT POINY T.3" (Ly=feei#i00) % R /E'/é_ &7
D = aly = CULMINATING DEGREE OF CURVATURE ON SPIRAL . (COMPUTED IN DEGREES AND DECIMAL PARTS) REPEZSD T &Y
( COINCIDES WITH'D" OF CIRCULAR ARC AT POINT 'S.C”") Sty \\(;o/
| \C PO 2ol vig &
. t . L . &
| C - Lon_g Chor‘d = T o { \;}/
K serup e Jlar AFG. Y £ DEVIATION ANGLE AT
| I jﬁri"i?f_f’?_lfffi" G s %1° POINT OF INTERSECTION
ONTIAL 1;5. = Q° SPIRAL;’} — _‘o’ — L LINiTIAL TANGENT BACK o7 _ § _° OF INITIAL TANGENTS
TANGENT R L
: | ‘ NOTE !

Ts

il

TABULATION OF SPIRAL FUNCTIONS AS RELATED TO RSET UP AT TS. WHEN QA =37

Ts VARIES ACCORDING TO ANGLE T

s = [(Tan.lzI)(R‘*'O")] +t

FORMUIA FOR COMPUTING DEFLECTION ANGLES o{ ANOJL
AHEAD AND BACK TD OTHER POINTS ON SFPIRAL
WHEN K SETUP IS AT A POINT ON SPIRAL .

o AND JL ANGLES ARE COMPUTED IN
AND DECIMAL PARTS

DEGREES

NOTE !

FOR ADDITIONAL DATA AND FORMUIAE

RELATED TO THE USE OF TRAHSITION SPIRALS

REFER TO STANDARD DRAWINGS NQ. D 3-1&D 3-2

FOR SUPERELEVATION REFERTO D Z-'! & D 7-2

ARIZONA STATE HIGHWAY DEPARTMENT

PLAND DIVISION

LENGTH D R ‘0" t A e’ v U C X Y
FROM T.5. |[CULMINATING| CORRESPONDING! RADIAL N FEET DEVIATION | DEFLECTION| DEFLECTION IN FEET IN FEET LONG CHORD 1IN FEET IN FEET
ALOWG SPIRAL | DEGREE OF | CIRCULAR ARC | OFF SET ANGLE  |FROMTS.ONLY | FROMPOINTON | . Csi IRFEET | _C@s.B | =CSn®
IN FEET | CURVATURE | RADIUS IN FEET | IN FEET =50L,- , .2 | TOPOINTON (SPIRALTOTS.ONMY| = 2! = X ind = 00 L~ : N
-i00l, | =al, |=572958:D| =.o127al} |.o0onretls | =z aly |spiraL=S =24, Sin Ay Sinds | 0003 qzl
o 0°00' | INFINITY | _ 0.00 0.00 | ©°00' | 0°060 oo | 0°00'00"|  ©0.00| 000 | 000 | 0.00 0.00
10 0°20' | 17,188.74 - 5.00 0°01' | 0%0'20"| 0°00 40" 3.33 6.67 10.00 10.00 —
20 0°40' | 8,594.37 - 10.00 0°04’ | 0°01'Z0"| ©°02°40” 6.67 13.33 20.00 20.00 0l
30 1*°00' | 5,729.58 0l 15.00 0°09' | 003’ 0°06" 10.00 | 20.00 | 30.00 30.00 03
40 1°20Q | 4,297.19 .02 20.00 O°le’ | 0°05'20"| 0°10'40"] 12.33 | 26.67 | 40.00 40.00 .06
50 1°40' | 3,437.75 .02 25.00 0°25' | 0°08'20"| 0°16'40" 16.67 | 33.33 50.00 50.00 02
60 | 2°00'| 286479 .05 30.00| 0°36' | 0°12' | 0°z4" | 20,00 40.00 | &0.00 .00 | 20t |
70 2°20' | 2,455.53 .08 35.00 0°45" | 0%16'20°] " 0°32'40"] 23.33 | 46.67 70.00 70.00 .33
80 2°40' | 2,148.59 2 A0.00 [©04' | 0°21'20"| 0°4A2°40" 26,67 53.33 80.00 80.00 .50
90 3°00" | 1,909.86 .18 45.00 (21’ | 0°27" 0°54° _.30.00|_©0.00 90.00 90.00 Tl
100 3°20" | 1,718.87 .24 50.00 [edo' | 0°33'20”| 1°06'40"| 33.33 1 66.67 | 100.00 99.99 97
1o 23°40' | (,562.6| 32 55.00 Z°01' | 0°40'20"| 1°20'40"| 36.7 | 73.33 | 109.22 | 109.98 .29
120 4°00' 1,432.40 .42 60.00 2°24' | 0°48’' 1°3¢’ 40.00 80.00 119.99 119,98 .68 |
130 4°20' | 1,322 2| 53 64.99 Z2°49 | 0°56'20"] 1°52°40"| 43.35| B6.67 | 122.99 129.97 2,13
140 4°40' | 1,227.77 L7 692.99 316" | 1°05°20"] 2°10°40"| 46.62 | 23.36 | 139.98 | 139.95 Z.66
150 5°00' | _1,145.92 .82 74.99 3°4s’' | 1°15’ 2°30" 50,01 | 100,03 | 149,97 | 149.93 3.27 _
&0 5°20' | 1,074.30 .99 73.99 4°16' | 1°25'20"| Z°50°40"| 53.36 | 106.62 | 159.2¢ | 159.9] 3.97
170 5°40' | 1,011.10 .19 84,98 | 4°42' | 1°36'20"| 3*12'40"| 56.70 | 1i3.37 | 169.95 | 169.88 4.76
iBO &°00’ 954.93 (.4l 89.98 5°24' | 1°48' 3°36’ 60.05 | 120.05 | 179.93 | 179.84 5.65
120 &° 20’ 204,67 .66 924.%6 ©° 01" | Z2e00'20"| 4*00°40"} ©3.4I 126. 74 1893.9] 189.79 6.65
200 G40’ 859.44 .94 99.95 G°A0' | 2°13'20"| 4°26°40"| 66.76 | 133.43 | 199.88 | 199.73 7.75
210 | 7e00’ 818.51 2.24 104.94 7°21° | 2°27' 4°54° 70.1Z | 140.12 | 209.85 | 202.66 8.97
220 7°20' 781.31 2.58 109.93 8°04' | z°41'20”| 5°22'40"| 73,49 | 146.81 | 219.81 | 219.57 10.31
230 7240’ 7A7.34 2.95 114.91 8°49 | 2956°'20"| 5°52°40"| T6.85 | 153.51 | 229.7¢ | 229.46 1.78
240 | 8°00 T16.20 3.35 112,89 9°36’ | 3°12' c°24’ 80.23 | 160.22 | 239.70 | 239.33 | 13.38 |
250 8°z0' ©B87.55 3.78 1Z4.86 | 10°25 | 3°28°'20"| 6°56'40"| 83.62 | 166.21 | 249.63 | 249,17 15,12
260 8°40' GGl 11 4.25 129.83 | 11°16’ | 3°45'20"| 7°30°40"| B87.01 | 173.65 | 259.55 | 258.99 17.00
270 | 9°00'| 63662 4.76 134.80 | 12°09' | 4°03’ 8°06° 90.43 | 180.32 | 269.46 | 268.79 19.63
280 2220 e13.88 5.31 139,76 | 13°04" | 4°21'20"| 8°4z°d0"| 93.84 | 187.14 | 279.35 | 278.54 21.22
290 9*40' 592.72 5.9} 144.71 14°01' | 4°40'z0" | 9°20'40"] 97.27 | 193.89 | 289.23 | 288.27 23.56
300 | 10°CcO 572.96 6.54 149.66 | 15°00° | 5°00° 10°00’ 100.71 | 200.66 | 299.08 | 297.94 26,07
310 10°20° 554.48 7.2 154.60 | 16°01° | 5°20'20"[ 16°40’40"| 104.17 | 207.44 | 308.92 | 307.58 28.74
320 10°40" 537.15 7.94 I59.53 | 17°04' | 5°41'20"| 11°22'40"| 107.66 | Z214.25 | 318.73 | 317. |6 31.59
330 {1°0Q’ 520.87 8.70 104.45 | 18°09" | £°02’ 12°06" | 1l1t.16 | 221.07 | 328.5Z | 326.02 34.62
340 {1°20' 505.55 9.52 169.36 | 19°16' | 6°25'20"| 12°50°40"| 114.67 | 227.91 | 338.28 | 336.16 37.84
350 140" 421.14 10,39 |74.26 | 20°25' | 6°48'20"| 13°36'40"| 118.22 | 234.77 | 348.02 | 345.57 A1.24

TRANSITION SPIRAL TABLE FOR

A =3

RECOMMENDED FOR 45 M.PH. DESIGN SPEED

CALCULATED

AND DRAWN APRIL 194

BY LESLIE MSDOUGALL - HIGRWAY DESIGNER

TRACED BY

L M<D

CHECKED BY

APPROVED BY—

ENGINEER OF PL

U et
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<k

STANDARD DRWG.NO.

D 3-1

REY.




- 4
E A = RATE OF INCREASE IN DEGREES OF CURVATURE PER 100 FEET ON SPIRAL ( A CONSTANT \ \ aC /,/ o
! I00Ly = CUMULATED LENGTH IN FEET ON SPIRAL BEGINNING AT POINT 15", (1Ls= =HEET 2100 ) \ w R 516_ ‘}8‘9‘-’/
D = alg = CULMINATING DEGREE OF CURVATURE ON SPIRAL , ( COMPUTED IN DEGREE'S AND DECIMAL PARTS) C\Rc’/\;?{%b/' & v
( COINCIDES WITH'D" OF CIRCULAR ARC AT POINT 'S.C” et ég,/
' PSR ol Ve &
L 4 - ‘ - ,\v\’/
~ I - &
K seTup s Y £ DEVIATION ANGLE AT
| Vo " %{° POINT OF INTERSECTION
NmAL 0 WS TRl Sf'f_“f- e e meu TANGENT BACK 7y 9F INITIAL TANGENTS
TANGENT } L U 'R _l '
] X - T | NOTE!
- =~ T VARIES ACCORDING TO ANGLE T
TABULATION OF SPIRAL FUNCTIONS AS RELATED TO A SET UP AT TS, WHEN c =5 T, = l:(Tan.lzI)(R+‘o")] +t
LENGTH D R 0" t A e’ v U C X Y
FROM T5. |CULMINATING] CORRESPONDING| RADIAL N FEET DEVIATION | DEFLECTION| DEFLECTION | IN FEET | IN FEET | LONG CHORD | IN FEET | IN FEET
ALONG SPIRAL| DEGREE OF | CIRCULAR ARC | OFF SET ANGLE | FROMT.5.0MLY | FROM POINT ON . M FEET | _ s
IN FEET | CURYATURE | RADIUS 1% FEET | IN FEET _ | =50L,- TO FONTON sPiRaLTo TS oy| = SIME | < €Sind | oo~ | =C @50 ¢ 5in® FORMULA FOR COMPUTING DEFLECTION ANGLES e ANDJL
- 100L al, |=572958:D| =.omz7al’ Loorets | =3all |sema=ta| =24 Sinds | Smd; |.000%4 il AHEAD AND BACK TO OTHER POINTS ON SPIRAL
=100Ls | =alg | =97c200y a s 9% 30 F308s WHEN 7 SETUP 15 AT A POINT ON SPIRAL ,
O 0°Q0’ INFINITY 0.00 Q.00 0°00'00"| O°00'00"| ©°00'00 0.00 0.00 Q.00 0.00 Q.00 o AND fL ANGLES ARE (OMPUTED IN /)\
10 0°30' [ 11,4592.16 - 5.00 0°01'30" 0°00'30”| ool 3.33 o. 67 10,00 10,00 -— DEGREES AND DECIMAL PARTS v \
20 P00’ | 5,7292.58 - 10.00 | 0°06° 0°oz’ 004’ .67 13.323 20.00 20.00 .01 &N
20 |°30" | 3,812,72 .0l 15.00 | 0°13'30"| o°04'30"| 009 10.00 20.00 30.00 30.00 .04
40 7°00 | 2,864.79 ,02 Z0.00 | 0°z4’ 0°08' 0%k 13.33 26.67 | 40.00 40.00 .09
50 2°30' | 2,291.83 .05 25,00 | 0°37'30"| 0°12'30"| 0°15' 16.67 33,33 50.00 50.00 18
&0 3°00’ | 1,909.86 .08 30,00 | ¢°54' o°18’ 0°36" 20.00 40.00 | 60.00 60.00 .31
70 3%30" | 1,637.02 12 35.00 | 1°13'30"| 0°Z4'30 | 0°49° 23.33 46.67 | 70.00 70,00 .50
80 A4°00 1,432.40 ) 40.00 1236 0°32’ 1°04’ 26.67 53.33 80 .00 80.00 74 o ~O==
90 4°30" | 1,272.24 .26 45,00 | 2z°0i'30 0°40'30"| 1°Z)’ 30.00 ©0.00 | 920.00 £3.99 .06 Ts. R
100 5°00' | 1,145.92 .36 50.00 | 2°30’ 6°50° 1°40’ 33.33 66.67 | 99.99 99 .98 1,45
11O 5030 | 1,041.74 .48 54.99 | 3°01730"] [°00'30"| 2°Ol’ 36.67 73.34 | 109.99 | 109.97 (.93 of =% al, (L -1 ) + L a(L
) 20 &°00’ 954,93 .63 59.99 | 3°36 e z°z24* 40.01 80.02 | 119.28 | I1135.95 Z.51 z s bs s s
130 ©°30’ 881.47 , 80 64.99 | 4°13'30" (°24°30"| z°4Y’ 43.35 BL.69 | 129.97 | 129.93 3.19
140 7000’ 818.5I 1.00 69.98 | 4°54’ 1e38 3°16G! 46.70 93,36 | 139.96 | 139,90 3.99 _ 1 L L L
150 7°30" 763.24! 1.23 74.98 | 5°37'30"| 1°52'30"| 3°45’ 50.05 | 100.05 | 149.94 | 149.86 4.9] =za ( (Ls Ls )
160 8°00' 716.20| 1.4% 79.97 | ¢°z4' 2°08’ 4°16’ 53,41 106 .73 | 159.91 159,80 5.95
170 8°30 674.07 1.79 84.95 | 7°13'30" 2°24'30"| 4°4% 56.77 | 113.42 | 169.88 | 169.73 7.14
180 9°00° 636,62 2.2 89.94 | 8°06' 2°42’ 5°24' 0.i3 | 120,12 | 179.84 | 179.64 8.47
190 9°30’ 603,11 | 2.49 94.9Z | 9°0('30" 3°00'30°| e&°oOl 3.50 | 126.82 | 189,79 | 189.53 9.96
200 | 10°00’ 572.96] 2.9l 99.90 | 10°00’ 320" 640" 66.87 | 133.52 | 199,73 | 199,39 TNA NOTE :
210 10° 30’ 545 .67 3.37 [04.87 | 1i°0}'20"] _3°40'30"| T°Zi' 70.27 140. 25 | 209.65 209.22 13.44 FOR ADDITIONAL DATA AND FORMULAE
220 11° 00’ 520.87| 2.87 109.84 | 12°06' 407’ 8°04 73.68 | 146.98 | 2i9.56 | 219.02 15.44 RELATED TO THE USE OF TRANSITION SPIRALS
230 | 11°30" 498.22| 4.4z 114.80 | 13°13'30"| 4°24'30"| B°49 77.09 | 153.72 | 229.45 | 228.77 17.64 REFER TO STANDARD DRAWINGS NO. D 3-1 &D 3-2..
240 | 1Z2°00’ 497.47| 5.02 119,75 | 14°24" | 4°48 | 9°3G' 80.53 | 160,49 | 239,32 | 236.48 20,03 FOR SUPERELEVATION ,REFERTO D 2-1 £ D Z-Z
250 | 12°30 458.37] 5.68 1Z4.69 | 15°37'30"] 5°12'30"] 10°25’ 83.98 | 167.27 | 249.17 | 248.14 22.62 ' )
260 | 13°00’ 440,74 6.39 129.62 | 16°54" 5°38' e G 87.45 | 174.07 | 258.99 | 257.74 25.42
270 | 12°30' | 4z4.41| 7.15 | 134.54 | 18°15'30"] &*04'30" | 12°09" 20.95 | 180.88 | 768.78 | 267.27_ | 28.45 ARIZONA STATE HIGHWAY DEPARTMENT ] REY.
Z80 | 14°00° 409.26| 7.98 139.45 | 19°36' ALY 13°04° 94.48 | 187.72 | 278.54 | 276.73 31.69 PLANS DIVISION
290 | 14°30’ 395.14| 8.87 144 .35 | Zi*01'30 | T7°00'30" | i4°0%" ag.03 | 194.60 | 288,26 | 286.1} 35.17
300 | 15°00° 381.97! 9.8i 149.23 | 22°30' | 7°30° 15°00° 101 .6Z | 201.50 | 297.93 | 295.38 38.89 TRANSITION SPIRAL TABLE FOR
ad=5
RECOMMENDED FOR 40 M.PH. DESIGN SPEED
CALCULATED AND DRAWN APRIL 1941 STANDARD DRWG. NO.
B8Y LESLIE MSDOUGALL - HIGHWAY DESIGNER,
TRACED By L M<D D 3_12
CHECKED BY
A A s




I // /
i a = RATE OF INCREASE IN DEGREES OF CURVATURE PER 100 FEET ON SPIRAL . (A consmm) \ \ ¢ = .
E :CCL5 = CUMUNMATED 1 EMATH 1M CEET OM S2INAL OESIMMING AT nmu'r T< . /l —rrrr-mﬁ\ 1:7‘ ‘. &%{L/ ‘fvg/
D = alg = CULMINATING DEGREE OF CURVATURE ON SPIRAL . (COMPUTED IN DEGREES AND DECIMAL mrs) ‘ﬂc}’"p 5d " ,ng/
( COINCIDES WITH'D’ OF CIRCULAR ARC AT POINT 'S, c”) c 1‘1-9 \\é,/
[ C ‘D = 4?/
L t - P < &7
I | 20 /ﬂ\ T \/is\/
A seTup I e . Y « . DEVIATION ANGLE AT
| VL e 4 1Pt - / %1° POINT OF INTERSECTION
NTIAL TS - - gl 5”'“‘“-':1_ — _("2 lr - ,,:7-;:_:%_5_ s ﬁ' L INITIAL TANGENT BACK /"y 9F INITIAL TANGENTS
TA A o ﬁ ,
NGENT i | U NP | ]
X - NOTE :
e o , Ts -
e e T - T; VARIES ACCORDING TO ANGLE T
TABULATION OF SPIRAL FUNCTIONS AS RELATED TO R SET UP AT TS, WHEN A =10 T, = [(Tan.'iI)(R*"d')] +1
LENGTH D R K} t Ay e’ o) v U C X
FROM 7.5. | CULMINATING| CORRESPONDING! RADIAL N FEET DEVIATION | DEFLECTION| DEFLECTION IN FEET IN FEET LONG CHORD IN FEET IN FEET
ALOKG SPRAL | DEGREE OF | CIRGULARARC | OFFSET | = | A e e v =Cn8 | csind | S GETT_ [ =C@s8 | =CSnO FORMULA FOR COMPUTING DEFLECTION ANGLES of ANDJL
CURVATURE | RADIUS /N FEET | IN FEET ' TO POINTON [SPIRALTOTS.OMY| = = = & = 100Lg ]
-io0l, | =al, |=572958:D| =.o1z7al [ooozrts | =jall |sera=ip,| =24 sind; | Snds | o0034 sl AHEAD ARD DACK TO OTHER POINTS ON SPIRAL
s | =GLs | =07EY08 5 385 =38 | 7 B WHEN R SETUP IS AT A POINT ON SPIRAL .
0 0°00' | INFINITY | 0.00 0,00 | "0°00' | ©o°00! 0° 00’ 0. 00 0.00 0.00 0.00 0.00 & AND L AHGLES ARE COMPUTED 1N o~
0 1°00' | 5,729.58 -= 500 | 0° 03 0%’ 0° 02" 3.33 667 i0. 00 10.00 - DEGREES AXD DECIMAL PARYS N
20 2°00' | 2,864.79 Y 10.00 | o° 12’ 0°04' 0° 08’ 6.7 13.33 | z0.00 | 20.00 .07 Vs,
30 3°00' | 1,909.86 Q2 15.00 | 0°27 0° 0" o° 18! 10.00 | 20.00 | 30.00 | 30.00 .08
40 4°007 | 1,432.40 .05 Z0.00 | 0°48° 0° 16 0372 13,33 | 26.67 | 40.00 | 40.00 . 19
50 5:00' | 1,145.92 .09 25.00 o151 oe2se 0° 50 6.67 | 33.33 | 56.00 50.00 .36
&0 &° 00! 954,93 o 30.00 148 |  O°36’ =12’ 20. 00 40.00 60. 00 ©0.00 .63
70 700" | B8I8.5 . Z5 35,00 z°27" | o4’ P38 | 23.33 | 46.67 | ©9.29 | 69.98 1,00
80 800 | 716.20 .37 40.00 | a°1z 1° o4 z°08 26.68 | 53.35 | 79,99 79.98 P49
30 9°00' | 636.62 .52 45.00 | 4°0 ozt 2°42' | 30.01 | 60.02 | £9.98 | 89.96 z.12
100 | 10°00'| 572.96 73 49.99 5° 00" 140’ 3°20° | 33.36 | 66.69 | 99.97 99.93 z.91
110 Ite00’| 520.87 | .97 54.28 | 6°0% 2°01° 4202 | 36.70 | 73.38 | 109.95 | 109.88 3.87
120 | 12?00’ | 477.47 .26 59.97 | T7°12’ z°24’ 4°48' | 40.07 ) 86.07 | 112.92 | 119.8] 5.02 L
{30 | 13°00°'| 4d0.74 .60 64.95 | B°Z7 7549 5°38 43.43 | 86.75 | 129.87 | 129.7 6.38
140 | 14°00°| 409.26 1.99 69.93 9° 48" 3016 32 | 46.81 | 93.47 | 129,82 | 139.59 7.96
I50 | 15°00'| 2381.97 .45 74.90 | 11°15’ 245" 7°30° 50.20 | 100.19 | 149,75 | 149,43 9.79
(60 | 16°00° | 358.10 7.97 76.87 | 12°48' |  4°16 8°32’ 53.61 | 106.9Z | 159.64 | 159.20 | .88
170 | 17°00'| 337.03 356 84.82 | 14°27 4°49' 9° 38’ 57.04 | 11268 | 169.52 | 168.92 14.23
i 8O 18°C0’ 318,31 4,24 £9.76 e iz’ 5°24' 10°48° 60.50 | 120.46 179.36 178.5% l16.88
iSO | 19°00°| 301.56 | 4.99 94,68 | 168°03 | ©°01' | 12°0Z' | ©3.99 | 127.27 | 189.16 | 188.12 [9.83
200 | 20°00'| 286.48 5.82 99,59 | 20°00'| 6740’ | 13°20' | &7.5Z | 134.13 | 198.92 | [97.57 | 23.09 NOTE :
210 | z1°00'| 272.84 6.73 | 104.48 | 22°03’ 7ez1’ | 14°4z' | 71.09 | 141.01 | 208.6l | 206,90 | Z6.69 :
7270 | 22°00°| 260.44 | 7.74 | 103.36 | z4°12' | 8°04° | 16" 06 74.7) | 147.94 | 218.25 | 216.09 | 30.63 RE FOR ADDITIONAL DATA AND FORMULAE
230 | z3°00'| z49.11 8.84 | 114.18 | 26°27 8249’ | 17°38' | 78.39 | 154.93 |- 227.81 | 225.12 | 34.92 LATED TO THE USE OF TRANSITION SPIRALS
. oAq onag ¢ o (>4 REFER TO STANDARD DRAWINGS NO. D 3-1 &D 3-7.,
z40 | z4°00'| 2z78.73 | 10.05 | 116.29 | ze°de 9°36 12° |2 82.14 | 161.99 | 237.29 | 233.97 | 39.57
250 | 25°00'] 229.18 | 11.35 | 123.76 | 3i°15° | 16°25’ | 20°50' | £5.98 | 169.11 | 246.68 | 242.61 | 44.60 FOR SUPERELEVATION, REFERTO D 7-1 & D -2 .
260 | 2¢°00 | 22037 | 12.78 | 128.49 | 33*48' | |1°46’ | 22°32' | 89.90 | 176.32 | 255.9¢ | 251,03 | 50.0!
270 | 27°00°| 212.2! 14.3 133.18 | 3¢°27° | 12°02 | 24° 18 93,92 | 183.63 | 2¢5.12 | 259.18 | 55.80 ARIZONA STATE HIGHWAY DEPARTMENT| Rev.
Z80 | 28°007] 204.63 | 15.%% I37.81 | 3%°12" | 13°04 | 26&° 08’ 98.Z1 | 191.05 | 2Z74.15 | 267.05 | 62.07 PLANS DIVISION
TRANSITION SPIRAL TABLE FOR
a =10
30
RECOMMENDED FOR 35 M.PH. DESIGN SPEED
CALCULATED AKD DRAWN APRIL 194} STANDARD DRWG.NO.
BY LESLIE MSDOUGALL - HIGHWAY DESIGNER,
TRACED By L M<D
CHECKED 8Y D 3‘13
PPROYED
ENGINLER orgmyé"‘ %/




o POLE SPACING - ] CONDICTARS £RASSING ‘+§ I ) B

Q | AT CLOSEST POINT ‘I_L T 1 Ze ﬂ

— /,/'é?\ o T e dl s sk| s e

j e | I A dbu Y &___a._\f/ s K Y s ¢ 4

! : ) | % WIRES NOT OVERHANGING H| 4+

] i y OR CROSSING ROADWAY

; ! a

! v 3 | E Eeorl

! | ¢ ¢ 32 | DEPENDING CLIMBING SPACE i

| D| D ¢4 | SPACES OR WAYS ON PEDESTRIAN 1

! 3z X | ACCESSABLE TO ACCESSIBILITY INDEPENDENT

] WoOD POLES ARE COMMONLY SPACED FROM 100 T0 (50 & & ;%o PEDESTRIANS ONLY SURFACES

1 FEET APART, AND SOME CASES WHERE LIGHT LINES ARE | cl F| 3¢ SocH AS OF GBIECTS

HOWEYER DEPENDS ON THE TYPE SIZE AND NUMBER OF CONDUCTORS, 1 1 ; f OR PLATFORMS POLE CLEARANCE JO PEDESTRIANS

STEEL TOWER S3UPPORTS FOR HiGH VOLTAGE LINES ‘ t ',; T FROM FIRE. PLUG OR VEWICLES
FEET APART, AND OFTEN OVER |0QOQ FEET . TR T oG ABSOLUTE MINIMUM A'RECOMMENDED BUILDINGS ,

: ! Ly 24" PREFERED TREES POSTS,

§ URBAN '

| - ROADWAY - | — ~ [TRAWAR™” < v ETC -

RN A 3 REASLLRUDR I EA

|
il 1!
1 '

MINIMUM VERTICAL CLEARANCES OTHER MINIMUM CLEARANCES DEPTH OF POLE SETTINGS IN FEET

WHERE WIRES WHERE WIRES FOR CONDUCTORS POLE | DEPTH IN SOFT GROUND | DEPTH IN 501D GROUND | DEPTH IN
CROSS OVER RUN ALONG =l ealz HEIGHT | STRAIGHT LINE | CORNERS | STRAIGHT LINE | CORNERS | SOLID ROCK
PR 51 " S| 235 8,2 20 5 5 5 5 3
0 Eig) |8 2 0 |3 rlsSisEE|ug 3 zs | 5% 6 5 s | 3%
NOTE. - S5ZISIE | ulBylee AN A EE: 30 3 67 5% 6 3%
THE MINIMUM CLEARANCES SHOWN %SE & u ?,53 gy Elry 5% ¥ zElQuiww g §o§ as o'z i G "X4 3 4
IN THESE TABULATIONS ARE THOSE g3 5‘ 3| %l S|4l . 20 mi 2 w 5 Lz |gyy 40 i T7 (AT 7 4
RECOMMENDED BY THE DEPARTMENTOFCOMMERCE |, T35 12X 2| » ¥ 0G| - 3| T8 w z§ da g xga § ab |GER 45 7 172 [ 7 4
BUREAU OF STANDARDS , HAND BOOK NO. 10 s2x Sall 3%l ylfu|uz|EP SRR EEEIRTE 50 772 8 7 1% 4"
THE BUREAU PROVIDES CERTAIN 2ES S8 2=z xydlepll ol Y Paplebl2elnE Ve aif xR 55 |___8 8Y, T4, 8 5
MODIFICATIONS TO SOME OF THE FIGURES HERE |Sp £ |2 J| RE|Sa| & Fel =¥ "MF Zo g XY |3 E2F|EER &0 8z 9 8 8% 57z
WHEN CERTAIN CONDITIONS PREVAIL,BUTSINCE |X 35 |x 2 g% ¥Siu iy 2| Bn 35 T |caEplc8s|BEY 65 ) 9% 8% 9 [
SUCH MODIFICATIONS TO MINIMUM CLEARANCES ARE | 3 Za (|l 27 |g il ll¥ 2/ ga |5 | Eglig|x52|83¢ .
RARELY FULLY JUSTIFIED THEY ARE OMITTED FEIFRE| W 0xGEln W &5V | >uprv|>a= Tax NOTE !
FROM THIS DRAWING AND TABULATIONS., "ATTBlIC T DIETFE i a THIT TSI KT LI M~ BEFORE. SELECTING LOCATIOM FOR NEW OR RECONSTUCTED UTILITY POLE LINES
ON HIGHWAY RIGHT OF WAY A COOPERATIVE EMGINEERING STUDY IS ADV!SABLE ,
GUY'S; MESSENGERS; COMMUNICATION | SPAN, AND FEET | FEET || FEET | FEET | FEET | FEET | FEET INCHES | IRINES | FEET [FEET | FEET | FEeT PARTICULAR ATTENTION SHOULD BE GIVEN TO SUCH ITEMS AS THC FUTURE
LIGHTHING PROTECTION WIRES; PERMANENTLY 217 18 g (0o (IS 18 |15 6 |24 |z |4 - - PROBABILITY & POSSIBILITY OF WIDENING THE ROADWAY ; CHANGEYS INALIGNMENT
e BT RN LOCATION OF WALKWAYS, PIPE LINES, DITCHES, PLANT LIFE | FENCE LINES
ARC WIRES AND 750 T2 15,000 YOLTS L_Ze 20 0 20 1 20 I8 127015 36 | 4 [ 8 8 R UTILITES IN PLANNING NEW POLE LINES ARE URGED TO AVOID MINIMUM
SURVICE DROPS S EQUIREMENTS WHEREVER POSSIBLE. IN FAVOR. OF MORE GENEROUS CLEARANCES
T |!sbooTososdovours | 30 |22 | 22 |22 | V7 || 22 | 20 Iwiy3et] 4 | § 0 | 10 AND PROTECTIVE, MEASURES, IN THE INTEREST OF GREATER PUBLIC SAFETY AND
TROLLEY CENTACT CONDUCTORS| 3 1o 750 YoLTS To GROUND 22 18 18 18 16 18 18 L3 HOTE ' 17 INCH MIMIMUM SPACE EXTENDS CONVENIENCE , AND PROBABLY BETTER OPERATING AND MAINTENANCE CONDITIOHS__
AHD ASSOCIATED SPAN OR UP TO 7,500 voiTs, FOR EACH |000 VOLTS IN REV.
MESSENGER WIRES OYER TSOVOLTS TOGROUND || 22 | 20 | 20 |20 | 1B || 20 | 20 EXCESS OF 7,500 VOLTS 0.4 INCH IS ADDED ARIZONA STATE HIGHWAY DEPARTMENT
- T8 THE. 1Z INCH MINIMUM, | PLANS DIVISION

THE MINIMUM VERTICAL CLEARANCES TABULATED ABOYE ARE FOR POLE SPACING OF |50 FEET OR LESS,
ADD 0.1 FT. TO TABULATED FIGURE FOR EACH IOFEET IN EXCESS OF 150 FT, POLE SPACING .

NOTE : MINIMUM CLEARANCES FOR

UTILITY POLE LINES
A3 RELATED TO HIGHWAYS

DRAWN AND TRACED MAY, 1941 STANDARD DRWG, NO.

BY LESLIE MCDOUGALL -HIGHWAY DESIGNER
D 4-1

. — GENERAL —/>
THE DATA PRESENTED ON THIS DRAWING 1S BASED ON “SAFETY RULES FOR THE INSTALLATION AND MAIN TENANCE OF ELECTRICAL SUPPLY
AND COMMUNICATION LINES " DEPARTMENT OF COMMERCE BUREAU OF STANDARDS HANDBOOK NO.10 (APRIL 1927 ) APPROVED BY THE ARIZONA STATE INDUSTRIAL COMMISSION .
THIS DRAWING DOES NOT ATTEMPT TO SHOW COMPLETE DATA AND DETAILS AS CONTAINED IN THE BUREAU OF STANDARDS HANDBOOK , BUT RATHER.
IS INTENDED TO SHOW SUCH EXTRACLTS FROM THE HANDBOOK, AND DATA FROM OTHER .SOURCES!WHICH ARE, DEEMED TO BE OF FUNDIMENTAL [IMPORTANCE., CHECKED
AND WHICH MAY INFLUENCE THE DESIGN OF HIGHWAYS AND RELATED APPURTENANCES. APPROVED BY ., . / -
) ENGINEER OF PLANS, %ﬂwf ’

——— e
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¥n i 8
g!l = N i | & ~——— TRUNK HIGHWAY OR 3TREET ———
i, > S - b4
I - e — g 10°MIN, | IN 10" MIN,
¥g| o L : \ I;J_g s .L:::L -~ - GUTTER
a8 S L sl |! . |Gw ) /- CumB LINE
_z_l & LaFE L S| | o -
x a e T z|3 i =2 2‘(' Y 7 T i 2
2yl Ly SR 210 | =3 188 ERREEAERTY e " W0'R. DESRABLE . © -\
D 3 e 22T MINHUL g d|a | D e (P8 T N PN SR MpiMuM -
IO 20'DESIRABLE i Y| il - Ty ] iz LHE R o Ve lls e e et
dl AR T 7 = vy i b | W . - T KWAY . - - .
) al- H ol || ol "8 e Sl TR
- LOT LINE | CMEEA ¥ ols ~ o) & A
e \\1 - s F1PENSE Zf;a 38 ! 3 | | SICEWALK
i| MNOTE : 30 INCHES MAXIMUM HEIGHT ABOVE SIDEWALK D SN = 9 =t == Tl CrmcteaTy Tins
GRADE FOR TOP OF FENCES,WALLS, HEDGES, I in e T¥ DolE 12 [l | o'mm, | 51 8" | o', | :
! SHRUBS, OR OTHER VISIBILITY OBSTRUCTIONS | — ITF o2 18 22 (3o DRIVEWAY | WAA.! MR, DRIVEWAY "
' WITHIN DIAGONAL SIGHT CONTROL LINE s U = 213y Ol% )
z LIMITED BY INTERSECTION OF SET-BACK LINES. | z y 4 i |l 2 2l NoTE: THE Two DRIVEWAYS AS
v FUEL PUMPS L4 . 7 ElR g gf 5|8 , ZD'DBIRAB'HD _; : SHOWN ABOVE WITH MINIMUM
S :r_.“l:’ =55 5° / § E ' Y g ] ! gz 0 § 9 WIDTHS AMD MINIMUM INTERVAL
SET-BACK LINE b ] | s FZz 5 I~ |z g MAY BE CONVERTED INTO
— - . — 383V« ol o Ela | bosw Elw
FOR ROADSIDE INDUSTRIES Elg/ o0 A8 o <v ] Vo> St=2 ONE DRIVEWAY If DESIRED
, 3 "%4‘5\‘; 4 clE || | .gg ' & £|= WITH 30-0"MAXIMUM WIDTH
! o8 ¢ ols |! A Ts R
o ~ A A vie & SIS FUEL PUMPS
50" : o e e (=0 O ) = ¢ SET-BACK LINE FOR ROADSIDE INDUSTRIES
P/~ ML ; Y Dt e @1' ] = —_——— e A - s T e T
_/.l .- ‘ﬂ@ —p- e -- o ,L.,.‘J‘,_A _JL R g ’ [
/7 7 | 30'MAXIMUM 2 A0 DESIRABLE INTERVAL | _ 30 MAXIMU
/ _SIDEWALK \ . DRIVEWAY a0 :IN(»;I{UM ‘ DRIVEWAY PROPERTY LI
T A N | _—y& g4°curs F IKE
L. L. - - = > - - — T e e T
L IO'DESIRABLE - - A
' R= 5 ﬂlNlM.UM - :'4 e IR STANDARD CORMER SIDEWALK .
CURB RETURN L B N P R RS 20’ RADIUS o \ / “______-_.-_-.\
| » GUTTER - ig_ﬁdd o _ L *l
1 ’ e U L 2 L
‘- cure LINE |51 40-0'MAXIMUM | 10-07 MINIMUM INTERYAL | 40-0" MAXIMUM Lgurrer “CURS LIHE
MIN,  DEPRESSED CURB DEPRESSED CURB

TRUNK HIGHWAY OR INTERSECTING STREET ———

NOTES !

DEPRESSED CURBS OF APPROYED DESIGN MAY BE USED
INSTEAD OF CURB RETURNS AT DRIVEWAY ENTRANCES, AND
ARE INEVITABLE WHEN PARKWAY 1S LESS THAN 5 FEET WIDE |

—~——— TRUNK HIGHWAY OR STREET

~ -~ ALTERNATE ~ ..
3 mane R GUTTER~, 7 CURB LINE : - o FOR GREATER 5COPE. OF PUBLIC APPROVAL , SAFETY,
L et CONVENIENCE., AND UTIL{ZATION , IT |5 SUGGESTED THAT
RADIUS 5°MiIMUM U e '_\‘,”'-‘-_ P DIMENSIONS INDICATED AS MINIMUM BE AVOIDED
10" DESIRABLE BRI Y MO ([ il WHEREVER POSSIBLE. IN FAVOR OF THOSE. INDICATED A3
ST | *‘*‘z"y <L %7 PARKWAY DESIRABLE . DIMENSIONS INDICATED AS MAXIMUM
oo [ el i R S T MUST NOT BE EACEEDED .,
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