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2.2 Recommended coolant circulating volume for trucks and buses

at 2000 rpm engine 200 =

coolantcirculationvoiume  (ammin) N
- Ideal application range

Application range still admissible - In the event of an
unacceptable application
range, contact ZFF.
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% 7.6.3 Type 1 or type 2 diabetes treated with insulin-Commercial drivers, CCMTA Medical Standards for
Drivers.

39 391.41 Physical qualification for drivers; 391.46 Physical qualification standards for an individual with
diabetes mellitus treated with insulin for control, 49 CFR.

40" Chapter 3 Diabetes mellitus, Assessing fitness to drive—a guide for medical professionals.
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7.6.3 Type 1 or type 2 diabetes treated with insulin - Commercial drivers

Standard

Commercial driver eligible for a licence if:

Has demonstrated good knowledge of the condition and its management and
monitoring and assessment indicate effective blood glucose control

Annual medical review
Conditions for maintaining a licence are met

Conditions for
maintaining licence

Carries a blood glucose self-monitoring equipment and an available source of rapidly
absorbable glucose

Remains under regular medical supervision to ensure that any progression in their
condition or development of chronic complications does not go unattended

Stops driving immediately if hypoglycemia is identified or suspected

Does not drive when glucose level is below 4.0 mmol/L

Does not drive until at least 40 minutes after successful treatment of hypoglycemia
and blood glucose level has increased to at least 5.0 mmol/L

When driving, tests blood glucose immediately before driving and approximately
every 4 hours while driving, and have an available source of rapidly absorbable
glucose

314




£ AL R (§48)

Federal Motor Carrier Safety Administration, DOT

(¢c) Any driver whose ability to per-
form his/her normal duties has been
impaired by a physical or mental in-
jury or disease: and

(d) On or after June 22, 2021, any per-
son found by a medical examiner not to
be physically qualified to operate a
commercial motor vehicle under the
provisions of paragraph (g)3) of §391.43.

[35 FR 6460, Apr. 22, 1970. as amended at 36
FR 223, Jan. 7, 1971: 54 FR 12202, Mar. 24, 1989;
61 FR 13347, Mar. 26, 1996: 80 FR 22821, Apr. 23,
2015; 80 FR 59075, Oct. 1, 2015: 83 FR 28782,
June 21, 2018)

EFFECTIVE DATE NOTE: At 83 FR 47520,
Sept. 19, 2018, §391.45 was revised, effective
Nov. 19, 2018. For the convenience of the
user, the revised text is set forth as follows:

$391.45 Persons who must be medically ex-
amined and certified.

The following persons must be medically
examined and certified in accordance with
§391.43 as physically qualified to operate a
commercial motor vehicle:

(a) Any person who has not been medically
examined and certified as physically quali-
fied to operate a commercial motor vehicle;

(b) Any driver who has not been medically
examined and certified as qualified to oper-
ate a commercial motor vehicle during the
preceding 24 months, unless the driver is re-
quired to be examined and certified in ac-
cordance with paragraph (c). (d). (e). (f), or
(g) of this section:

(c) Any driver authorized to operate a com-
mercial motor vehicle only within an exempt
intra-city zone pursuant to §391.62, if such
driver has not been medically examined and
certified as qualified to drive in such zone
during the preceding 12 months;

(d) Any driver authorized to operate a com-
mercial motor vehicle only by operation of
the exemption in §391.64, if such driver has
not been medically examined and certified as
qualified to drive during the preceding 12
months;

(e) Any driver who has diabetes mellitus
treated with insulin for control and who has
obtained a medical examiner's certificate

under the standards in §391.46, if such driv-
er's most recent medical examination and

certification as qualified to drive did not
occur during the preceding 12 months;

(f) Any driver whose ability to perform his
or her normal duties has been impaired by a
physical or mental injury or disease: and

(g) Beginning June 22, 2021, any person
found by a medical examiner not to be phys-
ically qualified to operate a commercial

motor vehicle under the provisions of para-
graph (g)3) of §391.43.

§391.46

§391.46 Physical qualification stand-
ards for an individual with diabetes
mellitus treated with insulin for
control.

(a) Diabetes mellitus treated with insu-
lin. An individual with diabetes
mellitus treated with insulin for con-
trol is physically qualified to operate a
commercial motor vehicle provided:

(1) The individual otherwise meets
the physical qualification standards in
§391.41 or has an exemption or skill
performance evaluation certificate, if
required: and

(2) The individual has the evaluation
required by paragraph (b) and the med-
ical examination required by paragraph
(c) of this section.

(b) Evaluation by the treating clinician.
Prior to the examination required by
§391.45 or the expiration of a medical
examiner's certificate. the individual
must be evaluated by his or her
“treating clinician.” For purposes of
this section, ‘“‘treating clinician"
means a healthcare professional who
manages, and prescribes insulin for,
the treatment of the individual's diabe-
tes mellitus as authorized by the
healthcare professional's State licens-
ing authority.

(1) During the evaluation of the indi-
vidual, the treating clinician must
complete the Insulin-Treated Diabetes
Mellitus Assessment Form, MCSA-5870.

(2) Upon completion of the Insulin-
Treated Diabetes Mellitus Assessment
Form, MCSA-5870, the treating clini-
cian must sign and date the Form and
provide his or her full name, office ad-
dress, and telephone number on the
Form.

(¢) Medical examiner's examination. At
least annually, but no later than 45
days after the treating clinician signs
and dates the Insulin-Treated Diabetes
Mellitus Assessment Form, MCSA-5870,
an individual with diabetes mellitus
treated with insulin for control must
be medically examined and certified by
a medical examiner as physically
qualified in accordance with §391.43 and
as free of complications from diabetes
mellitus that might impair his or her
ability to operate a commercial motor
vehicle safely.

(1) The medical examiner must re-
ceive a completed Insulin-Treated Dia-
betes Mellitus Assessment Form,
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MCSA-5870. signed and dated by the in-
dividual’s treating clinician for each
required examination. This Form shall
be treated and retained as part of the
Medical Examination Report Form,
MCSA-5875.

(2) The medical examiner must deter-
mine whether the individual meets the
physical qualification standards In
§391.41 to operate a commercial motor
vehicle. In making that determination,
the medical examiner must consider
the information in the Insulin-Treated
Diabetes Mellitus Assessment Form,
MCSA-5870. signed by the treating cli-
nician and, utilizing independent med-
ical judgment, apply the following
qualification standards in determining
whether the individual with diabetes
mellitus treated with insulin for con-
trol may be certified as physically
qualified to operate a commercial
motor vehicle.

(1) The individual is not physically
qualified to operate a commercial
motor vehicle if he or she is not main-
taining a stable insulin regimen and
not properly controlling his or her dia-
betes mellitus.

(i) The Individual is not physically
qualified on a permanent basis to oper-
ate a commercial motor vehicle if he or
she has either severe non-proliferative
diabetic retinopathy or proliferative
diabetic retinopathy.

(iii) The individual is not physically
qualified to operate a commercial
motor vehicle up to the maximum 12-
month period under §391.45(e) until he
or she provides the treating clinician
with at least the preceding 3 months of
electronic blood glucose self-moni-
toring records while being treated with
insulin that are generated in accord-
ance with paragraph (d) of this section.

(iv) The individual who does not pro-
vide the treating clinician with at least
the preceding 3 months of electronic
blood glucose self-monitoring records
while being treated with insulin that
are generated in accordance with para-
graph (d) of this section is not phys-
ically qualified to operate a commer-
cial motor vehicle for more than 3
months. If 3 months of compliant elec-
tronic blood glucose self-monitoring
records are then provided by the indi-
vidual to the treating clinician and the
treating clinician completes a new In-

49 CFR Ch. lll (10~1-18 Edition)

sulin-Treated Diabetes Mellitus Asgsess-
ment Form, MCSA-5870, the medical
examiner may issue a medical exam-
iner's certificate that is valid for ap to
the maximum 12-month period allowed
by §391.45(e) and paragraph (c)iv) of
this section.

(d) Blood glucose self-monitoring
records. Individuals with diabetes
mellitus treated with insalin for con-
trol must self-monitor blood glucose in
accordance with the specific treatment
plan prescribed by the treating clini-
cian. Such individuals must maintain
blood glucose records measured with an
electronic glucometer that stores all
readings, that records the date and
time of readings, and from which data
can be electronically downloaded. A
printout of the electronic blood glucose
records or the glucometer must be pro-
vided to the treating clinician at the
time of any of the evaluations required
by this section.

(e) Severe hypoglycemic episodes. (1)
An individual with diabetes mellitus
treated with insulin for control who ex-
periences a sgevere hypoglycemic epi-
sode after being certified as physically
qualified to operate a commercial
motor vehicle Is prohibited from oper-
ating a commercial motor vehicle, and
must report such occurrence to and be
evaluated by a treating clinician as
soon as i{s reasonably practicable. A se-
vere hypoglycemic episode is one that
requires the assistance of others, or re-
sults In loss of consciousness, seizure,
or coma. The prohibition on operating
a commercial motor vehicle continues
until a treating clinician:

(1) Has determined that the cause of
the severe hypoglycemic episode has
been addressed:

(1) Has determined that the indi-
vidual is maintaining a stable insulin
regimen and proper control of his or
her diabetes mellitus; and

(1i1) Completes a new Insulin-Treated
Diabetes Mellitus Assessment Form,
MCSA-5870.

(2) The individual must retain the
Form and provide it to the medical ex-
aminer at the individual's next medical
examination.

EFPECTIVE DATE NoOTE: At 83 FR 47520,
Sept. 19, 2018. §391.46 was added, effective
Nov. 19, 2018.
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Insulin-treated diabetes

Group 1
car and motorcycle

Group 2
bus and lorry

A Must meet the criteria to drive and

must notify DVLA.

All the following criteria must be

met for DVLA to license the person

withinsulin-treated diabetes for 1, 2

or 3 years:

= adequate awareness of
hypoglycaemia

= no more than 1 episode of severe
hypoglycaemia while awake in the
preceding 12 months and the most
recent episode occurred more than
3 months ago (see recurrent severe
hypoglycaemia guidance below).

® practises appropriate glucose
monitoring as defined in the box
below

= not regarded as a likely risk to the
public while driving

= meets the visual standards for acuity
and visual field (see Chapter 6,
visual disorders, page 96)

= under regular review

‘ Must meet the criteria to drive and
must notify DVLA.

All the following criteria must be met
for DVLA to license the person with
insulin-treated diabetes for 1 year (with
annual review as indicated last below):
= full awareness of hypoglycaemia

= no episode of severe hypoglycaemia
in the preceding 12 months

= practises blood glucose monitoring
with the regularity defined in the
box below.

® must use a blood glucose meter with
sufficient memory to store 3 months
of readings as detailed below

= demonstrates an understanding of
the risks of hypoglycaemia

= no disqualifying complications of
diabetes (see page 77) that would
mean a licence being refused or
revoked, such as visual field defect
(see Chapter 6, visual disorders,
page 96)

Limb complications
- including peripheral neuropathy

Group 1
car and motorcycle

Group 2
bus and lorry

Any complication
such as peripheral
neuropathy that
means a driver must
meet requirements
(such as vehicle
adaptations) for
disabilities

‘ May need to stop driving and
notify DVLA.

See Appendix F, disabilities and
vehicle adaptations (page 128).

Limb problems or amputations are of
themselves unlikely to prevent driving
since they may be assisted by suitable
vehicle adaptations. The ability to
safely control a vehicle at all times is
the essential requirement.

‘ May need to stop driving and
notify DVLA.

See Appendix F, disabilities and
vehicle adaptations (page 128).

Limb problems or amputations are of
themselves unlikely to prevent driving
since they may be assisted by suitable
vehicle adaptations. The ability to
safely control a vehicle at all times is
the essential requirement.
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ENGINE GEAR RATIO 1ST 2ND 3TH 4TH 5TH 6TH REV. |FINAL RATIO |#fa & & ¥ (mm)
RPM 6.320 3.620 2.150 1.370 1.000 0.810 5.810 4333 0.5217
600 43 75 12.7 22.0 27.2 33.6 47
650 47 8.2 13.7 215 29.5 36.4 5.1
700 5.0 8.8 14.8 23.2 31.8 39.2 55
750 5.4 9.4 15.8 24.8 34.0 42.0 5.9
800 5.7 10.0 16.9 26.5 36.3 44.8 6.2
850 6.1 10.7 17.9 28.2 38.6 47.6 6.6
900 6.5 11.3 19.0 29.8 40.9 50.4 7.0
950 6.8 11.9 20.1 315 43.1 53.2 74
1000 7.2 12.5 21.1 33.1 45.4 56.0 7.8
1050 75 13.2 222 34.8 47.7 58.8 8.2
1100 7.9 13.8 23.2 36.4 49.9 61.6 8.6
1150 8.3 14.4 243 38.1 52.2 64.4 9.0
1200 8.6 15.0 25.3 39.8 54,5 67.2 9.4
1250 9.0 15.7 26.4 41.4 56.7 70.0 9.8
1300 9.3 16.3 27.4 43.1 59.0 72.8 10.2
1350 9.7 16.9 28.5 44.7 61.3 75.7 10.5
1400 10.1 17.6 29.6 46.4 63.5 78.5 10.9
1450 10.4 18.2 30.6 48.0 65.8 81.3 11.3
1500 10.8 18.8 31.7 49.7 68.1 84.1 11.7
1550 11.1 19.4 32.7 51.4 70.4 86.9 12.1
1600 115 20.1 33.8 53.0 726 89.7 12.5
1650 11.9 20.7 34.8 54.7 74.9 925 12.9
1700 12.2 213 35.9 56.3 77.2 95.3 13.3
1750 12.6 219 36.9 58.0 79.4 98.1 13.7
1800 12.9 226 38.0 59.6 81.7 100.9 14.1
1850 13.3 23.2 39.1 61.3 84.0 103.7 145
1900 13.6 238 40.1 63.0 86.2 106.5 14.8
1950 14.0 245 41.2 64.6 88.5 109.3 15.2
2000 VEHICLE 14.4 25.1 42.2 66.3 90.8 112.1 15.6
2050 SPEED 14.7 25.7 43.3 67.9 93.1 16.0
2100 KM/H 15.1 26.3 443 69.6 95.3 16.4
2150 15.4 27.0 45.4 71.2 97.6 16.8
2200 15.8 27.6 46.4 72.9 99.9 17.2
2250 16.2 28.2 475 745 102.1 17.6
2300 16.5 28.8 48.6 76.2 104.4 18.0
2350 16.9 29.5 49.6 77.9 106.7 18.4
2400 17.2 30.1 50.7 79.5 108.9 18.7
2450 17.6 30.7 51.7 81.2 111.2 19.1
2500 18.0 31.3 52.8 82.8 19.5
2550 18.3 32.0 53.8 84.5 19.9
2600 18.7 32.6 54.9 86.1 20.3
2650 19.0 33.2 55.9 87.8 20.7
2700 19.4 33.9 57.0 89.5 21.1
2750 19.8 345 58.1 91.1 215
2800 20.1 35.1 59.1 92.8 21.9
2850 20.5 35.7 60.2 94.4 223
2900 20.8 36.4 61.2 96.1 22.7
2950 21.2 37.0 62.3 97.7 23.0
3000 215 37.6 63.3 99.4 23.4
3050 21.9 38.2 64.4 101.1 23.8
3100 22.3 38.9 65.4 102.7 24.2
3150 22.6 39.5 66.5 104.4 24.6
3200 23.0 40.1 67.6 106.0 25.0
3250 23.3 40.8 68.6 107.7 25.4
3300 23.7 41.4 69.7 109.3 25.8
3350 24.1 42,0 70.7 111.0 26.2
3400 24.4 42,6 718 26.6
3450 24.8 433 72.8 27.0
3500 25.1 43.9 73.9 27.3

318



T CRARHPEFLTFLRELR

~— N\ '—
—E

A LR L REEER AT R
BFERE £ BRI 0 RTHE & AR
BB YIREAR o RO E BB AN S %
%%&kﬁﬁ%?iﬁﬁ%%’Mﬁ%
AT B AR -
LR PV
N B ISR
111108278

BBLBRE WS

Xt
B
%
IS
b
S
ol
=

2

2

D

— ke

FHBEREH R AELEE ¢HE "THHEKA-08534 % &
ék&%$&Jﬁiﬁ$ E#ﬁ&% ,,,,, B Z B R A K
EERWTF
-?ﬁwmﬁiigﬁﬁkﬁki%Mﬁwﬁ& B
Y4k > RTHEF A S B ARERE BT ERA
AR R KRBT 235 BH > URA LR E
B 3 He

319



RBEAERE  cwasworc ==

— - BRAVREGFEEREFZET/3)

s AHZ2EHERA

AENBANBIGA (AT RBANAMEREEBREE
B AEERDIS  RLHEN N ERAR - LBHS > 735
#3388, 00 A=y > HP BT 2 EEALIES 000A > B
F3FIRG 3 FHEEERR S -

o NIFEBERAN AL > D ERA R

NI PR A BEE T R BB A o IR XA AR
BB TERINRERZ LN HIAE TR EAINRER
REZFMERZENER SRS > BN EPFE IR
AR RIEENIGSINR M - ¥FHHF 0 BNEATHEG A
HARR  BEHFBREELMREREHE -

3

SWAARME S e

=~ BRA JIGRER B EAE &L & 7 (2/3)

s H3FREEBETHIRARDL FRAT  £HEFY
BARH1H2 684AK » FHHE 8K B AT I RA
#A6,000AR - & REEE B EIARL. 2% BT
W E BB A K H IR ARAE SRR R BB AT
AL —F AR E -

£RPH
o slbal 9232 19,938 8,882 12,684
HEEEBA
4,615 9,968 3,76l 6, 115
b bt 49.99% 506 42.34%  48.21%
4

320



==

STBEVATSME NS o e
- -

— - BRAIIREFE EAE &K A T(3/3)

c U3FEINHIEEHFE > ZHBEERELERA
REINRE LB > UFEAN B2 RUNEFFHE
£ F4, 5002 (A)R o N AT LA B I IR M B
2y SRR E D RAAR > SRR G AR ]E B
Ar 918, 000/15% » S IFIRA I LR AE B AAE @ 37 ©

BER AR/ oI B I AR BT B
& L X N 0 52832k 38, 052 T2ZA/3E (3R xT/ N E5) 1,600

b pih g% 23 4,500 18, 000
LTRSS o 18000 AAR g e 18, 000

. > = 21, 696 19, 600
5
B AWM weenore =__%_.=
=~ R AR SR A A EH(1/4)
o E3 BT ARACEERAR)BAE R AR AR AR HIE)ILERE A
I ZmEIERABEERA)  HFAEBUTRAAAGTARL
SHAl R AR/ B B RAN/ 5 DIRAR (B0 PR 1R B BARBAR
R/ RFEINR2ER(E ~ TH) 45 H-FF R
(2618 A )2 & % 41 (1018 A )-P39 5 A 40 F KRB - U
B (R2RERMA)FHEMBTRAH - THE08
REEUIERINRZATFLEERERR - UEMAFE
550% /et H > %5,500% T -
P4 EwmE () B oFEFs HAFS &%
¥R
(%1A 224R 2 1 1 4
B %358 ~ #36A)
% 43
6

321



RBEAERE  cwasworc =L

=~ R HAR SR R AL (2/4)

o FiRE R R AR ARAR) RAE R A (IR R4S ) SLER F R A

2. SEmAR(EWMERRA) A ERHRLEBEBRER(F
MRFIHHO0NE ~ DU E - BERINMAME B )W
HEBmESIRAELEL 00T FHEMEPE sk
BABA0T - B FEEESEASEITAH1ES 000A > £
e B R AN EFT20E T -

3. HMEMERAERMERAR) BEROHERXEAFHELE
FHE(SERAMIET ~ ZHREZE LIS FHE
B EHABRMBADE L) R ERELEWECGHE >
THR3FE T, 0208 (- FEAR] - 5% A4 AX2618
A5 B 5E AKIOAXIOEA) o A L HERS ER
LHERALGERE AL R PFFHEANZEHR AN
Ho BB E ARG ERR - AEREERGERELS A
ARG HIFHESE AR -

7
SBERAFRUBIS  DccIoRATE ceveRaL of ‘E@?

=~ BINEEAR SRV R AEY(3/4)

© B 4m BT A CH E A B A A (RS ) BLED T A

ML E 2 LIEN | RXvIMR2E N | Rl 3E 0 & % 478 X
W X B A A FlE R2E R3E R4F BOF HO6F

EsA(ET) 2,200 - 3,300 - = =

%?{5241(%7‘(:’ LA B e 45 A S R 10 S

Z)F FWoknikse 370 432 933 375 432 933 AAlEE AEA KAREIHE
LS i

At (B ) 2,575 432 4,233 375 432 933

A A A A 7,240 1,740

Lo mEBTEERATHINGMFALEEB ESEEHD L0008
AZMMBEEZHEE 0 b THIREIF] R = KB
RS HmERAGHRAALAT], M0 LB4AMNE LS5
1A FIREOE T EIRBRA

322



v ﬁ%ﬂ’z}ﬂﬁ%@% DIRECTORATE GENERAL OF —rc S mm—

HIGHWAYS, MOTC —E g-
- r—4

=~ ZINEFBIR G R AEE(4/4)

o Il &g Hy

HAUA(EF s AT )8 AT E B AR
ﬁjﬁ%ﬁ¢9W$ﬁ%ﬁk%ﬁfﬁbtﬁﬁﬁﬁﬁﬁﬁ’%ﬁ@*
Fal & K 7 & ek, ﬁﬁi“ﬁ?ﬁﬂﬁ%%ﬁ—g@%%%ﬁf\kﬁﬁﬁllﬁﬁ

o]

FEBIGR - HARA LA RAEEER > BH L
KA B -
HBEEERBSRABALGHMERITE RS BEEE
EEEBRAT LRI RZBEGLARG T EBRTHE
Tom LRLOBAAARRDLNABEAET K
BB AN - RNILAAIOIRS 0 RIS T SR K B
AE Z BB RIE NI ATAE S P AE B 35 -

9
SWAARME AR =

W EERBEAREL

l. REEHEFERNEIERIERT ) TEFREmBERALZESH
FAE, > BIMRBIFSHEANME : T EERFEEL B FRHEMBERA
WIEIRU EATEREHFT IR, -

2. BARRBEABEMERMEEIENLT > 2B X PHMMENERREE
M2 EXG IR ERRBELZESHE > LB FHBERLLEER
AW EEAEE - FEE (SBFE) BAFTARBFHARLERA
ERABAEZ LB PR RTHER AL GI4 -

3. wAMMEHERZBICER  ZRALIKRY > BELRLBZERRK
RGN - BmAE s R MR T T 6 -

4.ﬁ%lﬁﬁﬁz%ﬁﬁ%?%ﬂ’amﬁﬁgﬁ@~£ﬁ%%£%@&
FREAMNBEBCZDINREDOBARE L RZINE - HE AT
AR B T %?ﬁ&ﬂﬁﬁﬁﬂﬁ%gm%éﬂ%kiﬁmﬁ“
B ARIEL R Z N5 Ao P IE K BB BRI AR 0 I S AR LA B I sk

H AT RFEHBSE - 10

323



ZARImIUEN /N DIRECTORATE GENERAL OF _rc : "
5& ﬁ nB l-\ ﬁ%@% HIGHWAYS, MOTC “—
=T

B RE BB S RAES(/2)

* KERASD D

M ERINGERBSEZEREA ZHBEH T SHE®RLODE
o BEREAKROBRRS  ZEFHE - CRAARZELERSARS
ZB—F (G ERARA)HN, THHE L BEHAYFA(BEEE
$])1L,040% - BF4EEREV0E - UBEEESERE
THEIEE > TH2EER > BHEORERL  B3FLTIR
1,500 A » #E R AZ8, 0000 FEL  NNFAELZEZRE
BEINBBBEMFELNL2E R2BRIAL > EERAHEDD
AL FERE -

© BERMA(EA - AN B KME) - AR AR
XEAHRARBLANBBRR/XIZRANK(w  TE Bl ~ LEE
) BN EREEBAESRME  RHARARESA
R AR EWRABZEEFXNFERE EREXFEIE

BAREEWMIE LR HBEH - 11
25 3 DIRECTORATE GENERAL OF ~— N\
ABERAIEARIE  hicnwavs wotc —Es

B REEBBE S RAES(2/2)

 BBERERARERAITRERRE
EEFNVNAERZALLCERERE REIRAN B84
SR AR R R RATERA > B FUAEEHAZE - o
BEELROUGEMNTREFRE > BBUET - A —F & *
FEERBEAEALEGRAD S A ERETREXEE
ARG BRAKREABEEMEEERARE  FHER
BABFTREEREL > RAEUAZIBZTHE -

12

324



s
\ﬁgﬂﬁﬁgmﬁ DIRECTORATE GENERAL OF ——r_: _-

HIGHWAYS, MOTC
- r—4

X~ ek

c MOAMEEBNBAHAEE T W BB IR Ak
BBEEEEIRERZ 2R EMRAEHRLT R
B o R RE R BAALRAR BTV EIRF I 0 BERHER
BiTd R EFRTHEST X > UFHE ZHEBEEBE A
RRBEHM > R L BRI L ERAHERBRFEES -

o BEIRNAETIL B ~ ARAY RER B AR EAEFR A 0 DI FT B AT AL E
HEREEBRARCRATERET 5 A B WA S8R
KREESEF X BT E R IR LERLEETRE
BRI A3 3 5 SR B IR o

s gt ey THEEKAA-08D3FTEF R AR TR | #
EEENE  RASREZT RGN B w0ig

13
e PN T =1

£~ fEFEN A

AR s MERELRAE EREENE

WE AR AHBMEABBERHEYS BNARABERSET S N BMEAR
B #ARALHCHEARBRALTEEARELARB OB T RS > THBHK
EESNS ® PEEESVS RV L 3y EXTS F3 Lol Tid ]
YR RN 2 0 R IR T A BRETS RN bR ER B AR
EHHHBEEREE RG> T BT ERE I BANEIR TR
F A B HGEAE  B AR AR BT TS A RN R
2B (ARAMNEHEATHE » THEEAL G BHEESER®
W) PR AN BT ER ZRERE Ui RRAZRZ2EE
2R - HEE(ARAANTRAFRBBES)
PR K EBASTRERERR -

R ETEEEERRAZI R ITERETE S EB ARV REE oA
EX S E RS I SIS PP T 1L ¥ DAl s L]

14

325



_@_

EEEKAA-O08S3EBEEE R ANBEHRERS

-M}

ry

REBLIEBEENEEELREE RS RHEA

TEBABME SRR

>BEMRIMERAA ; FEIRSIRERETER T
e EIEE SR :

*REER  LRUBE *fRETEE (302E/NE «BRER 4022/ -

*EPRETERA

o EIRTEMBENEESIER - EI—LBEETE@ETE?(EEQ%—?EBE : E%niu+ﬁ$—%%
o BEEMRBE LE“ERHNEZEE*%& RBEE -~ TTRIEE - BRI RIERE
BIEIAN - BEEE - BRAPZEEER - TUAKERA— ﬂﬁ(ﬁﬁ—fzﬁ B) 22—
'f&&%ﬁﬁﬁﬁﬁﬁ%iﬁfﬁ?ﬁé%g °

® O6F1R2SHERERE - TTERIZN "ERESRRE L 8%  BEEH - 1T
H_BRHG EBRRXAZTHMFEER - BRERNEES BHRKEREE AR TITE] -
RERREIERAORE/NF - WHRRBE A BERBZEERBEIBEI A BB E6E
2B13HEB&ERZFHE09600072795R REE)

326



ZPRET E IR Al =5F
® 96E1F25 ABHRRENR -

A < =] == “ ERN
ER A B RN ACER RBEABEBERBEER B - s 2=
e soses 3 ABBAPNERRTEABERDARIHE
m 3‘(1..3 LRB/FUEREIHRR & ] BAEASK
: e
- T BEER: Ak e
e RAHDBILA & } R FRARER " $ | p
4 AB 1 10041 GETHEARIR 4 $(RWIR) BARSARE KM/HR | (R/R ne
7 y
AMALCI Z6R (0220113456~ 4
o188
R (2318098 = rRE 8] MEAMEAL 60 | 60
A vtlongdthb. gov. tw 5818378854630
L OARA  REHABBE P UEARIER . |=#52RE 80 RRMAB 30 | 60 a0
4 | % 2 14 8851630-01k:780
£ gxam: P ERMEF2A18 = lzms+5E 8 RREAL 6 | 1
® i:i,ggjﬂ?:::f vn')frr_:.ta»f\f%n '1 007160 " ax-ﬂz hiiapniuent E’g,ifi i LUEY ] a 6§
disads CilahY PRE S Y g — = =
" [ # uummnmn ta = tﬁi’tﬂ'k =B +EE 8 LT b 6 | 60
95K+510-06K+820
Ty ETTEr T R EHRA 6 | ™
/b KRARRERSARRAKCES  HE HHANT 9641920 102K/880
A HEEREMD  HRER zmis 358 80 ik 0| 50
Shsansazas TURARS 902 2 H96. 2. 269 T A5 RO961000719B R & « AT 1T
i RASLHAS - FRAHUR Ih CAT ] 3 i # 0 10
. » fem—lt ko Nt s B A ZaE mABERE 5l 0 [ 30
5 » 8, | AT aeAse(2) (R
I ZRBLRE 30 0 40

> IR 2 ERE ===

o =[N BARE ( FHWA ) 20094F 3 & AISpeed Concepts:Informational
Guide ' 'thREAARE "AEtERE, | FEIBERQREEWESHE(AASHTO)E
1954 F hRY ( BA AR ETEER) s - R RENEERE "EIFRGoerm
BERAT  EREBERILDSHFENEARLEEE - 5F2001FRAASHTO#E K E
MEtREERTHR "HALERRE, BEHEABARENETREJEARH
sHRE - AR Y "ZE ., —F - LS AMRAAREARENEEZ " AL
R, WREEEDPHIARTRERSHES "EERIRE ) - IEENRETE
ERABRENER/IVE - BFTRES  2EEREEBREERRY ( ﬁl] iR ==E =
B REEF ) FERFEALR - BENRTREREEYE I‘EE’JE’;‘HLFKE °

® =EEHIMITESE (NCHRP ) FREERMES04SRIME R TMER "RNZEF
RITEERXROBRETRES  THRELTARNERBALZLEM

71 : Speed Concepts:nformational Guide - A3 59~108 -
#£2 : NCHRP report 504 -+ W95

327



ZEPRET E R R

553 @ 110-9-29325:(110)5 5110501238155 5018 "SR A T 2770 .

(87 S5 PN
EEESE

6 - BERERZ 7B R A - WiFHAREHERBRRET
fERABRETRZMkiE - BRES

PRETE MK IE

R‘EE ﬁI*E*E%ESSEﬁ{HLE(BS Percentile Speed) .
EV7IRMEERER - (REXRDHER EETEEE.%E%
DRERAR - AR - B85% 2 EEALUERE—

NERE(FHWA)RREEFRREMEREPREL -
WNTCESSHISIERGD- 12 a’f&%?%’f%l%%ﬂ'&&%?%ﬁ - RS AVIRE O AR 1T BE I

2ER - DEKREE

R O{EBREZRERESEE YA - 3

#PRET ER R

==
=

728 PR AH A STRK

NCHRP

REPORT 504

Design Speed, Operating Speed,
and Postad Speed Practices

Speed Concepts

Informational Guide
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A significant concem with the 1954 design speed concept
was the language of the definition and its relationship with
operational speed measures. The term “maximum safe speed”
is used in the definition. and it was recognized that operating
speeds and even posted speed limits can be higher than
design speeds without necessarily compromising safety.

Tn 1997. Fambro et al. (75) recommendad a revised defini-
tion of design speed for the Green Book while maintaining
the five provisions noted above. The definition recommended
was, “The design speed is a selected speed used to determine
the various geometric design features of the roadway.” The
term “safe” was removed in order to avoid the perception that
speeds greater than the design speed were “unsafe.” The
AASHTO Task Force on Geomelric Design voted in Novem-
ber 1998 to adopt this definition and it was included in the
2001 Green Book (17).
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TABLE 42 Guidelines for serting speed Umits while considering design speed

Guidelines for Setting Speed Limits:
o Speed limits on all roadways should be set by an engincer based on spot speed snudies and the 85 percentile

operating speed. Legal ds should e

of the posted speed
tauis. a0 existing oaday's posted speed kit i o be saise, he eagisees should examie tbe roadvay’s

coadsade features to deternune if modifications are aecessary to maiatam roadside safety.

The 85 percentle speed i cossidered the appoprate speed it even for those sections of roaduay hat
v auinfrscd design specdhower tan e 85° e specd. Postng asoadvay’s specd il bosed ou

it 85% percentile speed is considered good and typical

peactice. This valideven

e Py

speed limut. I such savations,the posted

speed ot would not be considked excessive o wsal.

DESIGN SPEED

The design speed is a selected speed used to determine the various geomerric design features

of the roadway (/). The histarical evolution of the design speed definition has been well

documented in NCHRP Report 504 (5). The design speed concept was first proposed in 1936 as
“the maximum reasonably uniform speed which would be adopted by the faster driving group of

vehicle operations. once

car of urban areas (6).” The American Association of State Ilighway

Officials (AASHO) accepted a modificd definition of design speed in 1938 as “the maximum

approximatcly uniform speed which probably will be adof
not, nece: ily. by the small percentage of reckless ones (7).
of

maximum safe speed that can be maintained over a specified section of hig

by the faster group of drivers, but
Beginning with the 1954 version
Policy on Geometric Design of Rural Highways, the definition of the design speed was “the
when conditions
are so favorable that the design features of the highway govern. (5).” Inclusion of the *
safe speed” was included in the design speed definition until release of the 2001 version

imum
he

AASHTO Green Book. Removal of “the muximum safe speed” from the design speed definition
was proposed in 1997 as a result of NCHRP Report 400 (9). Tt was recognized that operating
speeds can be greater than the design speed. and the term safe was removed to avoid the
pereeption that speeds greater than the design speed were “unsafce” (5). The revised definition as

a result of NCHRP Report 400 is the defi that is pr d at the b
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