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Study on Minimum Radius of Vertical Curve of Interchange’ s Diverging Area
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Abstract: In order to reduce the number of accidents and improve the road operation safety in the diverging
area of interchange, considering the importance of recognition sight distance in the diverging area, the
minimum radius calculation model and recommended value of the main line vertical curve of the diversion
area that meet the recognition sight distance are proposed. In the calculation model, it is assumed that the
radius of the vertical curve of the road centerline is consistent with the recognition sight distance curve. On
the basis of the geometric theoretical analysis, the concave vertical curve and the convex vertical curve are
considered respectively. The concave vertical curve considers the control factors of night headlights and
flyover structures respectively, and the convex vertical curve considers that the sight line will be blocked by
the highest vertex of the vertical curve as the control factor. Therefore, a calculation model of the minimum

radius of the main line vertical curve in the diverging area based on recognition sight distance is proposed.
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Combining with the recommended values of relevant indicators in Design Specification for Highway Alignment

and based on the calculation model of the minimum radius of the main line vertical curve in the diverging

area, the recommended minimum radius values of concave vertical curve and convex vertical curve meeting

the recognition sight distance are calculated and compared with the minimum radius values of vertical curves

in the Design Specification for Highway Alignment. The result shows that (1) The minimum radius of concave

vertical curve is controlled by the headlights during night driving. The minimum radius values of concave

vertical curve meets night driving controlled by headlights are greater than that required for flyover structures.

(2) The radius of convex vertical curve for the main line in the interchange area meets the same

recommended recognition sight distance is much larger than that of concave vertical curve. The concave

vertical curve shall be used as far as possible for the main line in the interchange area, which is more

conducive to recognize the exit of expressway than convex vertical curve.

Key words: traffic engineering; vertical curve radius; geometric principle; recognition sight distance;
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Fig. 4 Schematic diagram of calculation model of radius of concave vertical curve

St + (R, —h)*=(R, —h)’, (2)
S+ (R, = h)* = (R, = hy)7, (3)
S, +S5,=S8, (4)
A, S, S, LA b a R A B, JC W) B S

hy RFRE 2SR E A B S.0 m'™ s HoAt
TR SRR
3 OEEHM&RNFE

LA R AT, DL 2 3 2k
TRt URAR YIRS, TCEEARRT ) AIE A 1) 5 2gia 17
DL, SRR AAEREHI R EATREmE, 18 il e g 2Rk 3
SETE A RS RTRIRE, DA% T2 3 AT ET 77 it
DU, AEMS KR IR, B RS ROk A e, 2

YA ES S SES oV N GO0 K= N UE R B 9 i EER
TEMBBIRESIEOS, B LS R R R B it

TE L 3L A2 AL, S PR B X2 Bl A AT
Bperegr, LR MIE R, & 2R T 1
RI—EL A, E 3 REMA U E, If B AER
SRR G FE P4 22 Al 2 B SMI 423 . F TS T8
HL3E A7 A Y A A 1 b AR 32 AR R e
PR AL, A AR SC A JLAT 58 2SR A AH R Y
LehZEAe(E, JF AR BATRIt s, RAOA
TERTFEE M 2R AR, R U LI 5 pE 2 o 4
{1 SETR i B2 VYA s R S DR R e S o W e R U
HEES SR R RSN SR AN S e 7 B I T W
LI SRR AN A 5 518 6 s,

B s

AR BOkE

O EHE EITRAN SR
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Tab 1 Recommended minimum radius values for vertical curves that meet specified recognition sight distance (unit: m)
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