Incident Duration Prediction Model (1-95)

- Rules and results —

Up to December 2018



Incident Categorization

Collision with Fatality (CF)
Mean= 235 mins
150~270mins = 60%
120~300mins = 70%
60~360mins = 80%

Incident — Collision
Mean= 40 mins
10~45mins = 60%
10~55mins =2 70%
10~90mins = 80%

Travel lane blockage
Mean= 45 mins
10~50mins = 60%
10~60mins =2 70%
10~85mins =2 80%

\ 4

Collision with Personal Injury
(CPI)
Mean= 50 mins
15~60mins = 60%
15~70mins = 70%
15~95mins = 80%

Shoulder only blockage
Mean= 35 mins
5~40mins = 60%
5~45mins 2 70%
5~60mins = 80%

Collision with Property
Damage (CPD)

10~45mins = 60%
10~55mins = 70%

# of blocked lanes= 1
Mean= 45 mins
15~55mins = 60%
15~65mins = 70%
10~70mins = 80%

# of blocked lanes= 2
Mean= 55 mins
20~70mins = 60%
20~85mins 2 70%
15~90mins = 80%

# of blocked lanes= 3+
Mean= 80 mins
30~110mins = 60%
30~155mins = 70%
25~210mins = 80%

# of blocked lanes= 1
Mean= 35 mins
10~40mins = 60%
10~50mins = 70%
10~80mins = 80%

Mean= 35 mins ]

10~85mins = 80%

# of blocked lanes= 2
Mean= 45 mins
15~70mins = 60%
15~100mins = 70%
10~110mins = 80%

# of blocked lanes= 3+
Mean= 60 mins
20~90mins = 60%
20~140mins = 70%
15~140mins = 80%




Travel lane blockage — CF

No. of Involved vehicles,

Incident (Collision) .
INPUT reported No. of blocked lanes Incident Type Needs of TOW service
Incident — Collision Travel lane blockage CF
OUTPUT Mean= 40 mins Mean= 45 mins Mean= 235 mins
10~45mins = 60% - 10~50mins = 60% » 150~270mins = 60%
10~55mins = 70% 10~60mins = 70% 120~300mins = 70%
10~90mins = 80% 10~85mins = 80% 60~360mins = 80%

CLASSIFICATION RULES

A 4
[More than 3 TRAVEL lanes blocked] OR [More than 2 VEHICLES involved]
OR [More than 1 TRUCKS involved] OR [More than 1 TOW services arrived]

NO

YES
4

Y

[TRUCK involved] [More than 1 VEHICLES involved]

YES NO YES NO
A\ 4 \ 4 \ 4 \ 4
Case: CF-4 Case: CF-2 . Case: CF-1
Case: CF-3 Mean= 170 mins

Mean= 210 mins

Mean= 350 mins Mean= 230 mins

330~450mins = 60%
330~480mins = 80%
120~480mins = 100%

210~270mins = 70%
210~300mins = 80%
30~300mins = 100%

170~310mins = 100%

210~270mins = 75%

150~210mins > 70%
150~270mins > 80%
60~270mins = 100%




Travel lane blockage — CPI - 1 Travel lane blockage

Neel:i_slof TIOW Iser‘\j/i(tggi\I ?ghoﬁl Inv(ti)lv%d

. - vehicles, Involve , Needs o

INPUT Incident {Collision) No. of blocked Incident Type FIREB(%ARD service, POLICE first arrived,
IREBOARD service, Needs of CHART

reported lanes Needs of
service, Hazard material related or not

Incident — Collision Travel lane blockage CPI # of blocked lanes= 1
OUTPUT Mean= 40 mins Mean= 45 mins Mean= 50 mins Mean= 45 mins
10~45mins = 60% —»{ 10~50mins = 60% [ 15~60mins = 60% I 15~55mins = 60%
10~55mins = 70% 10~60mfns=>70% 15~70mins > 70% 15~65mMins —> 70%
10~90mins = 80% 10~85mjns = 80% 15~95mins = 80% 10~70mins = 80%

CLASSIFICATION RULES

A4
Description Case Case: CPl-1Lane-1
IF [TOW service arrived] THEN CPl-iLane-2 CPl-1Lane-1 Mean:_ 25 mins
IF__[More than 3 VEHICLES involved] THEN __ CPI-1lane-2 » 10~30mins > 60%
IF___[TOC3 center] OR [TOC4 center] OR [SOC center] THEN CPl-1Lane-1 10~35mins = 70%
IF [TRUCK involved] OR [Motor Cycle involved] THEN CPI-1Lane-2 10~45mins = 80%
IF Lanes blocked in TUNNEL] THEN CPI-1Lane-2
IF FIREBOARD FIRST arrived THEN CPl-1Lane-1
IF_[Non-peak hour & POLICE FIRST arrived THEN __ CPIl-llane-2 Case: CPI-1Lane-2
IF__[Peak hour & More 2 VEHICLES involved] THEN __ CPl-ilane-2 CPl-1Lane-2 | _ Mean=50 mins
IF [CHART arrived] THEN CPl-1Lane-2 » 25~60mins = 60%
ELSE THEN CPl-1Lane-1 15~60mins > 70:/;
] cpi-1Lane-2 10~65mins = 80%
Description Case
IF [NIGHT & More than 6 response units] OR [More than 4 vehicles] THEN CPI-1Lane-3 Case: CPl-1Lane-3
IF___[NO TOW service] OR [NO TRUCK] THEN CPl-1Lane-2 cPl-1Lane-3 | Mean=100 mins
IF [POLICE FIRST arrived] THEN CPI-1Lane-3 »60~120mins 2> 60%
IF More than 1 TOW service arrived] OR [AUXILIARY LANE blocked] THEN CPI-1Lane-3 25~120mins = 70%
OR [More than 1 TRUCKS involved] OR [Hazard materials related] 15~120mins = 75%
IF  [Less than 3 vehicles involved] OR [TOC3 center] THEN CPl-1Lane-2
ELSE THEN CPI-1Lane-3
v CPl-1Lane-3 Case: CPI-1Lane-4
Description Case cp ‘1|-ane'4= Mean=_ 150 mins
IF Less than 4 response units] OR [NO TRUCK] CPI-1Lane-3 2 120mins 2> 75%
IF [WINTER] THEN CPl-1Lane-4 > 80mins = 100%
IF More than 2 CHART arrived] OR [More than 6 RESPONSE UNITS arrived] THEN CPl-1Lane-4
_— ELSE THEN CPl-1Lane-3 | |




Travel lane blockage — CPI - 2 Travel lanes blockage

INPUT

Incident (Collision)

reported

No. of blocked
lanes

Incident Type

Needs of TOW service, Involved CENTER,
Pavement condition, TIME information, No. of
Involved vehicles, Needs of MEDICAL service,
Hazard material related or not

Incident — Collision

Travel lane blockage

CPI

# of blocked lanes= 2

Case: CPI-2Lane- 1
Mean= 30 mins
10~25mins = 60%
10~30mins = 70%
10~40mins = 80%

Case: CPI-2Lane- 2
Mean= 50 mins
25~60mins 2 60%
10~60mins = 70%
10~70mins = 80%

Case: CPI-2Lane- 3
Mean= 80 mins
70~120mins = 70%
60~120mins = 75%
50~120mins = 85%

OUTPUT Mean= 40 mins Mean= 45 mins Mean= 50 mins Mean= 55 mins
10~45mins = 60% | 10~50mins = 60% (> 15~60mins = 60% {» 20~70mins 2> 60%
10~55mins = 70% 10~60nins = 70% 15~70mins = 70% 20~85mins =2 70%
10~90mins 2> 80% 10~85njins = 80% 15~95mins = 80% 15~90mins = 80%
CLASSIFICATION RULES !
Description Case
IF [TOW service arrived] THEN CPI-2Lane-2 CPl-2Lane-1
IF [AOC center] THEN CPI-2Lane-2 "
IF  [More than 4 response unit arrived] THEN CPI-2Lane-2
IF [DRY pavement condition] THEN CPI-2Lane-1
IF  [WINTER] OR [NIGHT time] THEN  CPI-2Lane-2
ELSE THEN CPI-2Lane-1 CPI-2Lane-2
J CPI-2Lane-2 g
Description Case
IF More than 5 vehicles involved THEN  CPl-2Lane-3
IF L\(IIg{Setg]an 1 TOWSs arrived] & [More than 3 vehicles THEN  CPI-2Lane-3
IF IMore than b response units arrived] THEN  CPl-2Lane-3 .
[F—[NO TOW service] OR [NO TRUCK] THEN —CPI-2Lane-2 €Fl-2Lane-3
MEDICAL service arrived] OR [Hazard materials related] OR
IF [NIGHT time] OR [WET pavement condition] OR [Lane THEN CPI-2Lane-3
blocked in TUNNEL]
ELSE THEN CPIl-2Lane-2
y CPl-2Lane-3
) Description Case CRI-2Lane-4
|More than 1 TRUCKS involved] OR [IVlore than 3 vehicles >
IF  involved] OR [Hazard materials related] OR THEN CPI-2Lane-4
[More than 7 response units arrived]
ELSE THEN CPI-2Lane-3

Case: CPI-2Lane- 4
Mean= 210 mins
> 240mins = 60%
> 120mins = 85%
> 60mins = 100%




Travel lane blockage — CPI - 3+ Travel lanes blockage

No. of blocked
lanes

Incident (Collision)

vehicles, Involved CENTER, FIREBOARD first
arrived, Needs of MEDICAL service, TIME
information, Pavement condition

INPUT

Needs of TOW service, No. of Involved
Incident Type 'ﬁ

reported

Incident — Collision Travel lane blockage CPI # of blocked lanes=3+

OUTPUT Mean= 40 mins Mean= 45 mins Mean= 50 mins Mean= 80 mins
10~45mins = 60% [ 10~50mins = 60% »| 15~60mins = 60% | 30~110mins = 60%
10~55mins = 70% 10~60nTis—>—79% 15~FOmts—>—70% 30°~455mmis—>—F0%

10~90mins = 80% 10~85nins = 80% 15~95mins = 80% 25~210mins = 80%

CLASSIFICATION RULES
Description Case Case: CPI-3Lane-1
TOW service arrived] OR _ :
IF [Vehicle Jack-knifed 0]R Overturned OR Lost Load] THEN  CPl-3lane-2 CPI-3Lane-1= 10“,4,28%[12559"“2;%
IF ;824 ce?te]r SR ITRUCK ed] OR THEN CPI-3Lane-1 5~30mins = 70%
center involve ~ : 0
IF [More than 2 VEHICLES involved] THEN  CPl-3Lane-2 SRS 72 £
IF [TOC3 center THEN CPI-3Lane-1
IF [FIREBOARD FIRST arrived] THEN CPI-3Lane-2 Case: CPI-3Lane-2
ELSE THEN CPI-3Lane-1 CPI-3Lane-2| Mean=60 mins
CPI-3Lane-2 » 30~60mins = 60%
— Y 15~60mins = 70%
Description Case 10~75mins = 90%
IF [MEDICAL service arrived] THEN CPI-3Lane-3
IF [More than 8 response units arrived] THEN CPI-3Lane-3
IF_[NO TOW service] THEN _ CPI-3Lane-2 Cﬁﬂse‘ C'_"égla'.‘e'3
IF [More than 3 TRAVEL LANES blocked] THEN _ CPI-3Lane-3 CPl-3Lane-3[ . TS5 .2 3'%%%
IF__[WEEKEND] OR [NIGHT time] THEN _ CPI-3Lane-3 45~120mins -> 70%
IF  [DRY pavement condition] THEN CPI-3Lane-2 25~120mins = 80%
ELSE THEN CPI-3Lane-3
v CPl-3Lane-3
Description Case Case: CPI-3Lan'e-4
IF  [More than 9 response units arrived] THEN CPI-3Lane-4 CIT-3Lane-4 >“/1|‘;%r::|55259m68;
IF [NO TRUCK] THEN CPI-3Lane-3 > 140mins > 85‘72
IF [More than 1 TRUCKS involved] THEN CPI-3Lane-4 > 120mins = 100%
IF [MEDICAL service arrived] OR [Lane blocked in TUNNEL] THEN CPI-3Lane-4
ELSE THEN CPI-3Lane-3




INPUT — —>

OUTPUT

CLASSIFICATION RULES

Travel lane blockage — CPD - 1 Travel

ane blockage

v v

v

Incident — Collision Travel lane blockage
Mean= 40 mins Mean= 45 mins
10~45mins 2 60% (| 10~50mins 2 60% [

Mean= 35 mins
10~45mins = 60% |—»

CPD # of blocked lanes= 1
Mean= 35 mins
10~40mins = 60%

10~55mins = 70% 10~60mins = 70%
10~90mins = 80% 10~85mins = 80%

TO~55mins > 70%
10~85mins = 80%

TO~50mins > 70%
10~80mins = 80%

A 4

CPD-1Lane-1

CPD-1Lane-2

Case: CPD-1Lane-1
Mean= 25 mins
5~25mins = 60%
5~30mins = 70%
5~35mins = 80%

»

CPID-1Lane-3

Case: CPD-1Lane-2
Mean= 50 mins
25~60mins = 60%
15~60mins = 70%
10~60mins = 80%

CPD-1Lane-4

Case: CPD-1Lane-3
Mean= 95 mins
55~120mins = 60%
45~120mins = 70%
30~120mins = 80%

Description Case
IF TOW service arrived] OR [Hazard materials related] THEN CPD-1Lane-2
IF AOC center] & [IViore than 1 CHART arrived] THEN CPD-1Lane-2
Ik AOC center] & |IVIore than 4 vehicles involved] THEN CPD-1Lane-2
WET pavement condition] & [More than 1 POLICE arrived
IF & [AUXILIARY lane blocke ]&l[SHOULDER blocked] ! THEN CPD-llane-2
IF DRY pavement condition] THEN CPD-1Lane-1
IF WEEKDAY] THEN CPD-1lLane-1
IF DAY time] & |Less than 4 VEHICLES involved THEN CPD-1Lane-1
IViore than 2 VEHICLES involved] OR [FIREBOARD arrived
IF OR [WET pavement condition] OJR [HARFORD] ! THEN  CPD-1lane-2
ELSE THEN CPD-1lane-1
v CPD-1Lane-2
Description Case
BUS involved] OR
If Vehicle Jack-l!nifed OR Overturned OR Lost Load] THEN CPD-1lane-3
IF NO TRUCK] THEN CPD-1Lane-2
Ik NO FIREBOARD] & [NO AUXILIARY lane blocked] THEN CPD-1Lane-2
Nlloredt]hSR %CL(EV“\;IIsceAr[/l\tlz\?E_lgrrlvedj OR [Haa@rpl materials
relate avement condition
IF OR [SNOW-ICE pavement cone.iition] OR [NIGHT ti]me] THEN  CPD-1lane-3
OR [AOC center] OR [More than 3 CHART arrived]
ELSE THEN CPD-1Lane-2
v CPD-1Lane-3
Description Case
More than T TOW services arrived
F OR [CHEMICAL WET pavement contj:lition] THEN = CPD-1lane-4
ELSE THEN CPD-1Lane-3

Case: CPD-1Lane-4
Mean= 135 mins
> 120mins = 60%

> 100mins = 100%




Travel lane blockage — CPD - 2 Travel lanes blockage

Involved CENTER, Needs of TOW service, No.
of Involved vehicles, Needs of FIREBOARD
service

No. of blocked
lanes

Incident (Collision)

INPUT Incident Type

reported

CPD
Mean= 35 mins
10~45mins = 60% |
10~55mins = 70%
10~85mins = 80%

# of blocked lanes= 2
Mean= 45 mins
15~70mins = 60%
15~100mins = 70%
10~110mins = 80%

Incident — Collision
Mean= 40 mins
10~45mins = 60% |—»
10~55mins = 70%
10~90mins = 80%

Travel lane blockage
Mean= 45 mins
10~50mins = 60% (»!
10~60n]ins = 70%
10~85nins = 80%

OUTPUT

CLASSIFICATION RULES J
Description Case Case: CPD-2Lane-1
IF [AOC center] THEN CPD-2Lane-2 CPD-2Lane-1| Mean=30 mins
IF  [TOW service arrived] & [FIREBOARD arrived] THEN CPD-2Lane-2 > g”ggm!ns 3 gg‘é
[WEEKEND] & [NIGHT] & ~30mins 0
IF [TOW service arrived OR More than 3 responders arrived] THEN ~ CPD-2Lane-2 5~35mins > 80%
IF [TRUCK involved] & [More than 4 responders arrived] THEN CPD-2Lane-2
IF [More than 5 vehicles involved] THEN CPD-2Lane-2 cal\jle: CPDs-gLa!‘le-Z
- - CPD-2Lane-2 ean= >u mins
ELSE THEN 5T : CPD-2Lane-1 > 20~60mins = 65%
y CPD-2Lane- 10~60mins > 70%
Description Case 10~70mins = 75%
IF [More than 1 TOW services arrived] THEN CPD-2Lane-3
IE [WET pavement condition] & [FIREBOARD arrived] & [Spring THEN CPD-2Lane-3 Cal\;e: Clz%-SZLa_ne-B
OR Summer] CPD-2Lane-3 | _Mean= 85 mins .
[Viore than 3 vehicles involved] & [IVIore than 4 response » 75~120mins 2 60%
IF " units arrived] THEN CPD-2Lane-3 70~120mins > 80%
ELSE THEN CPD-2lane-2 65~120mins -100%
v CPD-2Lane-3
Description Case CPD-2lane-4 | ~ co. cPD-2Lane-4
IF [NO TRUCK] THEN CPD-2Lane-3 » Mean= 200 mins
IF [More than 7 response units arrived] THEN CPD-2Lane-4 >120mins = 100%
ELSE THEN CPD-2Lane-3




Travel lane blockage — CPD - 3+ Travel lanes blockage

Needs of TOW service, Involved CENTER, No.

INPUT Incident (Collision) No. of blocked of Involved vehicles, Needs of FIREBOARD

reported lanes Incident Type service, TIME information, Hazard material
related or not

Incident — Collision Travel lane blockage CPD # of blocked lanes=3+
OUTPUT Mean= 40 mins Mean= 45 mins Mean= 35 mins Mean= 60 mins
10~45mins = 60% (| 10~50mins = 60% |» 10~45mins = 60% }» 20~90mins = 60%
10~55mins 9 70% 10~60mins > 70% 10~55mins = 70% 20~140mins = 70%
10~90mins = 80% 10~85mjins > 80% 10~85mins = 80% 15~140mins = 80%
Description Case CPD-3Lane-1| _Mean=20 mins
IF[TOW service arrived : THEN CPD-3Lane-2 == 5~25mins > 60%
[ service arrived] -3Lane- 5~30mins = 75%
IF  [AOC center] THEN CPD-3Lane-2 5~35mins 2> 80%
[More than 2 VEHICLES involved] & ] _
IF [More than 1 POLICE arrived] THEN ~ CPD-3Lane-2 Case: CPD3L. >
ELSE THEN CPD-3Lane-1 ase: LrL-SLane-

CPD-3Lane-2| Mean=60 mins
» 20~60mins = 60%

y CPD-3Lane-2 15~65mins > 70%
Description Case 10~70mins = 80%
IF [NO TOW service] OR [NO FIREBOARD] THEN CPD-3Lane-2
IF [More than 3 VEHICLES involved] OR [TRUCK involved] THEN CPD-3Lane-3 Case: CPD-3Lane-3
N i ) _ Mean= 65 mins
ELSE THEN CPD-3Lane-2 CPD-3Lane 37 60~120mins = 70%
CPD-3Lane-3 55~120mins = 85%
—Y 20~120mins >100%
Description Case
IE [More tha.n 3 CHART arrived] OR [More than 8 RESPONSE THEN CPD-3Lane-4
UNITS arrived] CP-3Lane-4| Case: CPD-3Lane-4
IF  [DAY time] THEN CPD-3Lane-3 » Mean= 260 mins
IF  [Hazard materials related] THEN CPD-3Lane-4 > 120mins 2 100%

ELSE THEN CPD-3Lane-3




Travel lane blockage — supplemental rules

Collision — Travel lane blockage cases

CT range Mean CT

Description (minutes) (minutes)
IF [Hazard material] & [Truck Overturned OR 10+ response units arrived OR 3+ CHARTSs arrived] THEN >120 (90%) 160
IF [Winter] & [Weekend] & [Nighttime] & [CPI] & [TRUCK involved] & [TOW arrived] & [5+ response units] THEN 1145&1198&(190%{2) 165
IF [CPT OR CPD] & [Hazard material] THEN 55~120 (90%) 80
IF [CPI] & [2~3 TRAVEL lanes blocked] & [1 TRUCK overturned] & [Less than 5 responders] THEN ;g?;;g‘zl(ggf;: 120
IF [Truck Overturned] & [4+ lanes blocked OR Harford region OR [CPI & 7+ responders]] THEN 2120 (90% 200
IF [Truck Jack-knifed] & [2+ TOWs arrived] & [NOT Daytime] THEN 2120 (90% 150
IF [Vehicle Overturned] & [[Weekend & 8+ resp.] OR [Medical & 2+ TOWSs] OR [CECIL & 6+ resp.]] THEN 2120 (90% 165
IF [CPD] & [2 TRAVEL lanes blocked] & [3 vehicles involved] & [TRUCK] & [TOW] & [NO jackknifed, lost-load, over-turned] THEN 3‘5‘1"98&‘19(?;{2) 60
IF [Weekend] & [Night] & [CPD] & [3+ TRAVEL lanes blocked] & [TRUCK] & [NO jackknifed, lost-load, over-turned] & [TOW] ~ THEN Tl 0Ch 140
IF [Harford] & [Night] & [CPD] & [1 TRAVEL lane blocked] & [NO TRUCK] & [TOW] & [FIREBOARD] THEN 3305:986"((193’(;’:3) 60
IF [Holiday] & [4+ vehicles involved ] & [SHOULDER blocked] & [NO TOW] THEN 3‘3‘1"873’(‘193’;/:/2) 55
90~100 (90%)

IF [Wet condition] & [AM peak] & [CPD] & [1 TRAVEL lane blocked] & [SOC] & [TOW arrived] THEN 95

80~110 (100%)

IF [CPD] & [1 TRAVEL lane blocked] & [NO TRUCK] & [Nighttime] & [AOC] & [7+ response units] THEN 407100 (100%) 70

I [Weekend] & [Night] & [4+ TRAVEL lanes blocked] & [3+ vehicles involved] & [NO jackknifed, Tost-Toad, over-turned] & [6+ 150~170 (90%)

response units] & [TOW arrived] THEN  140~180 (100%) 160
I Baltimore] & [Night] & [Wet condition] & [CPD] & [2 TRAVEL lanes blocked] & [2+ vehicles involved] & [NO TRUCK] & THEN 1007120 (90%) 110

AOC] & [TOW arrived] 90~130 (100%)
IF [Baltimore] & [Nighttime] & [CPI] & [4+ vehicles involved] & [NO TRUCK] & [TOW arrived] & [4+ response units] THEN ;32;;3‘{1(3832 110
IF [Cecil OR Harford] & [Truck Jack-knife] & [TOW arrived] & [4+ response units] THEN llllsgllg&ggo%)/;’o) 160
IF [CPD] & [3+ vehicles involved] & [Auxiliary lane blocked] & [TOW] &[FIREBOARD arrived] & [Weekend] & [Night] THEN 1123(3-~1155:((190%{2) 140
IF [Nighttime] & [Weekend] & [TRUCK involved] & [AUXILIARY lane blocked] & [10+ response units] THEN 11780'1,"2221(?((190‘:;{2) 195
IF [Truck Jack-knifed] & [Cecil] & [Exit100 (Bridge)] & [Nighttime] THEN 00 (1000)) 215
IF [CPI] & [4+ TRAVEL lanes blocked] & [TRUCK involved] & [NO TOW] & [0-3AM] THEN 11673,"21:(;’((190‘:;’:3) 180
IF [TOLL lane blocked] & [TRUCK involved] & [4+ response units arrived] & [0-7AM] THEN 11673:2210(?((190%{2) 185
IF [Cecil] & [South] & [Exit100 (Bridge)] & [Weekend] & [More than 3 responders] & [Night OR 3+ vehicles involved] THEN 89(?: 112100((1902;{2) 100

IF [Holiday] & [Toll lane blocked] & [ONLY 1 TRUCK involved] & [NO TOW service] THEN ;g?;;g?{ggj 110
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