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Schedule Analysis: Project List

B CA4PRS - Construction Analysis for Pavement Rehabilitation Strategies
# =8 Options Tools Window Help

MNew ¥ |
PCCP Rehabitator

Close ‘ CRCP Rehabiltation '| Probabilistic...

Close All CSOL ACP Rehabilitation 3
Full Depth ACP Rehabilitation *
Mil And Fill ACP Rehabiltation *

Cpen Database... ‘
Backup Database...
Compact Database
Page Setup...

Exit

Bl Saved Projects

Analysis Type Project Identifier Route Name Analysis Date Project Description
Deterministic PCC Tutoral for I-15 Devore (Your Name) |I-15 Devore, San Bern: Caltrans District 8 Concrete Demonstration Project
Ceterministic I-15 Devore Continuous Closure I-15 Devore, San Bern: 3/1/2004 Caltrans District 8 I-15 Devare Truck-lane Reconstruction-Cor
Deterministic I-15 Ontario Weekend (Partial Closure) I-15 Ontario, San Berni 3/1/2005 I-15 Ontario Weekend with Partial Closure
Deterministic I-15 Devore Mighttime Closure I-15 Devore, San Bemn 3f4/2002 Caltrans District 8 Demonstration Project (9-h Mighttime Clost
PCC Probablistic for I-15 Devore SanBern| 3/1/2005 Caltrans District 8 Concrete Demonstration Project.
Ceterministic I-15 Baker PCC SB Trucklane Reconstructic|I-15 Ontario, San Bern; 1/2/2007 I-15 Baker SB PCC Truck Lane Reconstruction with Partial Clo

Ok | Copy | Delete | Cancel |




Schedule Analysis: Project Detalls Inputs

B8 PCCP Deterministic - PCC Tutorial for I-15 Devore (Your Name)

it
Project |dentifier: |F'I:E Tutarial far 1-15 Devare [our Marne) " English % Metic
Froject Detailz | Scheduing | FResouce Profle | Analysiz |
Caltrans District 8 Concrete Diemonstration Project
Froject Descrption:
Analyst Mame: "r'our Mame Analysis Date: | 3/1 /2005 j
R aoute Mame:; |15 Devore, San Bernardino
Begin KM: 20600 End EM: |21 1.00

Objective [lane-km]:  |17.00

Deveaore, San Bermarding, County, T
Location:

2 truck-lanes reconzstruction out af 4 lanes
Total zoope=17 lane-km = 4.3 [25 + 1.8] » 2 lanes « 2 directions

Project Motes:

Save LCloze




Schedule Analysis:

Scheduling Inputs

B8 PCCP Deterministic - PCC Tutorial for I-15 Devore (Your Name)

Praject |dentifier: |F'EE Tutornial for [-15 Devore [vour Mame]
Project Details | Scheduling | Rezource Prafile | Analyziz |
M obilizatior
Mobilization [Hours); 40
Demabilization [Hours): B0

Lag Timesz for Sequential Method [Finizh to Start]

Demolition to PCCP Installtion 210
xﬁ [Hourz]:
Baze Paving Included
Demolition to Mew Base a0

|nztallation [Hours):

Mew Baze Installation o PCCP a7
|nztallation [Hours):

Wwieekend Closure

[t
" Endglizh o+ Metric
Conztruction Start D ate:; 1043 /2005

Construction YWindow. .

Lag Timesz for Concurrent Method [Start to Start]

Demolition to PCCP Installtion 1210
,ﬁ [Horz]:
Basze Paving Included
Demolition to Mew Baze 10.0

|nztallation [Hours):

Mew Base |nstallation to PCCP a1
|nztallation [Hours]:

B Construction Window Settings

Mighttime Clozure

Start Time an Friday: iz 00 Prd —
End Time on kMonday: 05:00 Ak —

Ayailable Hours: 55.0

Continuous ClosuresContinuous Operation

Start Tirme an First Dagw: 12:00 A —
Mo, of Continuous Work, Days: (3.0

Available Hours per Day: 24.0

Start Time on First D ay: 0700 Pk —
End Time on Mesxt Day: 05:00 Ak —

Available Hours per Day: 10.0

Continuous ClozureShift Operation

Draily Start Time: 0E:00 Ak —
Mo, of Continuous *Work. Days: 6.0
Avvailable Hours per Day: 9.0




Schedule Analysis: Resources Inputs

Mill And Fill Deterministic - MACO - Weekend Closure (Your name)

[ Uit
Praject |dentifier: IM.-“—‘-.EEI -wheekend Clozure ['our name)  “Engich Fo e
Project Details | Scheduling | Fesource Profile | Analysis |
Milling and Hauling | Batch Plant
Murnber of Team: 1.0 Capacity [tonnehour); 400.0
Team Efficiency: 1.00 Mumber of Plants: 1
[ Milling b achine [ HM& Delivery Truck
Machine Clazs: ||_.arge _Hv_J Rated Capacity [tonng] 24.0
Material Type: |f-‘uE - Medium _._.'_J Trucks per Hour: 12
Efficiency Factor for Diowntimes: ]D.?D Packing Efficiency: IEI.EIEI
[Hauling Truck 1 [ Paver
i 29.0
Hatad Banacilic ftonne. 240 Mon Paving Travel Speed [kph] |
Trucks per Hour per Team: 12.0
Packing Efficiency; 0.75




L

) ) /A \ ad [ a3 /A
Ccheo AN3 ARalysis.lap
| PCCP Determlmshc PCC Tutorial for : 15 Devore (Your Name e

N

[Unit
™ Englizh % Meatric

Frojzct [dentifier |F'C|: Tutonal for [-15 Devore ['our Mame)

Project Detailz | Scheduling I Resouce Profile | Analysis |
i Congtruction Window ~Curing Time
[~ ‘weekend Clasure ™ 4-Hours
I~ Mighttime Closure [~ 8-Hours
v Continuous Closure/Continuous Operation v 12-Hours
I~ Continuous ClosureShift Operation [~ User Defined 24.0
" Section Prafile wfarking Method
[~ 203 mm (8 inches) E‘ [~ Sequential Single Lane (T1]
[ 254 mm [10 inches) [ Sequential Single Lane [TZ)
v 308 mm 12 inches] [~ Sequential Daouble Lane (T1+T2)
[ User Defined ‘ [~ Concurrent Single Lane [T1]
PCCP (mmk |00
I LsérDefined [ Concurrent Single Lane (T2

Treated Base [mm]: |1 524

Bl Construction Plan

additional Demoalition

f+ Sequential Single Lane [T1} Constricion Plag
&ddtional Demoli Dispth [} | 0 .
r e e " Sequential Single Lane [T2) z
“Lane Widths " Sequential Double Lane [T1+T2) .

T1 Wwidth {m]: |3-? T2 Wwidth [m]: |3-? ¢ Concumert Single Lane (T1] ;

" Caoncurent Single Lane [T2) 51 F1 P2l 11 T2 i 52

Savell  Concurrent Double Lane [T1+T2] v

cLASY| 1l ]



Schedule Analysis: Scheduling Inputs (AC)

& Mill And Fill Deterministic - MACO - Weekend Closure (Your name)

Uit
" English

Project |dentifier: |M.¢‘-.I:EI -‘eekend Closure [Y'our name]

Froject Details | Scheduling i Feszource Profile | Analpziz I
~Construchon Window SWorking Method . Lane Widths x
v weskend Closure v Full Clozure
Lane Mumber Lane Width (m)
[T Mighttime Closure I~ Hal Closure/Fill Ca
1 3.66
[ Continuous Closure/Continuous Dperation [T Halt Closure/Parhal
, ; . i 2 3.66
7 Contiruous Closure/Shift Operation il
“Section Prafile” “Coaling Time Analyzis l |
Ok | Cancel |
Define... v Profile & @ i |Jzer Specified
| " MuliCool Computed MUliEol Dt |
Bafie: I Profile B HHRSpen e '
“Change in Roadway Elewvation
& MoChange (" Down O Up Change [rm]: IL:-'-""
[ Lane widths
Mo of Lanes: |2 Lare ‘idth... |
~Shoulder Dverlay
f* Pre-paving
" Simultaneous Paving Analyze...
PR : Lift Thickness . Lift Cooling Paver Speed ‘
| _ Lft Number | ™ ) Ufthame | Tine (hour) (koh)
= e Sl (il 308 3 25.40|RAC-0 0.50 748 | Compare.
2 76.20| Type-C 2.00 4.43
1 50.80|Type-C 1.00 5.95




iCoon [izt2

Construction Start D ate: |F"-""I 72003 Latitude [Deg North): 40
E xisting Surface “Mix Specifications
b atenial Type: | FCCF L] | _]
toizture Content: ]D;_-,J ;J Deliverny Temperature [T 148.83
baizture State: |L|nfrn:|zen _vJ Stop Temperature [C]: ¥3.89
Surface Temperature [C]: ]21 1 E“ﬁl-en o Traffic Temperature |y
Environmental Condition
: Ambient Average Wind i
Period Time Temperature ()| Speed (kph) Sky Conditions
1 12:00 AM 12.8 8.1{Clear & Dry
2 06:00 AM 15.6 8.1
300 Temperature, F
3 12:00 PM 26.7 B.1
4 06:00 PM 183 8214
247 |
221 |
195 |
1 EB T T T T _h
0. hi.2 116.4 174.6 232.8 291.

A Time, min




chedule

Outputs: Determ

L} u,

Inistic

B Resource Utilization - PCC Tutorial for I-15 Devore (Your Name)

Project |dentifier:

Production D etailz

Analysis iJ

= ILIR )=

‘F‘EE Tutarial for 115 Devare [vaur Mame]

| Production Chart | |

@l

il
i

) ) Continuous Closure/Continuous ;
I Bpe
Construction Window: Operation Resource Allocated Utilized
- ; Demolition Hauling Truck (per
Vorking Method: Concurrent Double Lane (T1+T2) biow pes B 10.0 10.0
Section Profile: 305 mm (12 inches) Base Delivery Truck (per hour) 10.0 3.4
Curing Time: 12-Hours Batch Plant (cu-m'hour) g0.0 70.6
Objective (lane-km): 17.00 ﬁmgﬂe Delivery Truck (per 15.0 11.8
Maximum Possible (lne-km): |2.16 Paver Speed (m/min) 2.0 0.5 |
Maximum Possible (c/l-km): | 1.08 Linear Scheduling
Construction Windows Needed
1.5
To Meet Objective: 7.86
Demolition Quantity (cu. m):  [3920.1 / Mobilize
Mew Base Quantity (cu. m): 1306.7 E 3
¥ 1.0 4 / / Demolition
Concrete Quantity (cu. m): 2613.4 :g_
[45]
Constraint Resource: Demolition Hauling @ MNew Base
8
Demolition to Paving: NfA g 0.5 P
- / PCC
Demolition Hours: 37.0
Paving Hours: s 0.0 # Demaobilize/Curing
0.0 20.0 40.0 60.0 80.0
Time (Hours)
Bepart.. Cloze |



Schedule Outputs : Probabilistic Analysis

B Resource Utilization - I-15 Concurrent (Prob) \:Hi\

|

Project Identifier; ‘H b Cancurrent (Frab)

Production Details | Production Distribution Chart | Sensitivity Chart ‘

Maximum Possible (lane-km)
PR% EoAE Sensitivity Chart

End_Dump_Truck_Number # 0.64
Dump_Truck_Number h 0.4B

Demobilization_Hours-0.25

Mobilization_Hours | -0.17
Dump_Truck_Team_Efficiency _ 0J13
Dump_Truck_Efficiency _ 0J13
CWM_Demo_CTB_Lag | -0.12

CWM_CTB_PCCP_Lag -0.11 ‘
E D Truck_CTB_Number _ 0.05
Batch_Plant_Capacity i 0.03
Paver_Speed -0.01 |
‘ N 04 02 00 02 04 06 08
v

1.80 2.00 220 240 260 2.8 3.00l Spearman Correlation Coefficient
87% (2.20 to 2.83)

| =




DEMAND-CAPACIT M2 LER) ~. : e ey T e
G L\ G ) RVAS hS C)LLEs
Before Construction During Construction Traffic Inputs
- - Growth Rate 3
Direction 1 | [EIGEEmE] v | Speed Limit (MPH) |55 (vear,%) :
Number of Lanes _|4 | Length(mie) 2 Traffic Reduction on CWZ(%)
Closure . No show up: 5
o Duration{days) -
Direction 2 |Southbound Detour: 5
— _Dun | Number of Closures
Number of Lanes |4 | L. -
baseon. 2 | Traffic Counts
Direction 2 5 |
i — ' Hourly Traffic Graph
Speed Limit (MPH) |55 | :
— Construction [t
Begin tisyr (v Lane Closure Chart
Vehicle Cost Input Capacity Information
Capacty
Passenger Car(s) |s Single Lane open: 1800 | veh/hr/In ‘ RUN |
Multi Lanes open: ﬁd_l veh/hr/n
Commercial -
Truck(s) (B Capacity (Construction) ‘ OUTPUT |
Single Lane open | 1142 veh/hr/in
Proportion of Truck 10 Multi Lanes open: | 1523 | veh/hr/in
(%) ; ‘ EXTT |
Capacity Calculation |




Construction Input

Lane Closure Period

Select number of lanes for both directions during construction:

Select number of lanes per direction by time.,

12:00-01:00AM
01:00-02:00AM
02:00-03:004M
03:00-04:00AM

m

Direction

[%a]
[ I S T CF T 8} 2]
(e8]

12:00-01:00F
01:00-02:00P

02:00-03:00P
03:00-04:00P

Directinn

IH

04:00-05:00AM
05:00-05:004M

I

06:00-07:00AM
07:00-08:00AM

I

03:00-09:00AM
05:00-10:00AM
10:00-11:004M
11:00-12:00PM

]
|| w | | w ||| L || L [ [N = =3
-

"

ANEER

PRS

Hourly Demand

12:00-01:0048M
01:00-02:004M
02:00-03:004M
03:00-04:004M
04:00-05:004M
05:00-06:004M
06:00-07:004M

07:00-08:004M |

0g:00-09:004M
09:00-10:004M
10:00-11:004M
11:00-12:00FM

Direcﬁcn

ﬂ
B2
i
v
[___—=l]

Demand Input Window

You may type or load demands from the sheet,

Direction Direction
i 2

Morthbound | Southbounc
651 556

389 008

454 935

699 2251
1279 3740
1702 4419
2035 4281
12123 2985
12134 2556
2501 2536
2681 2493
2678 202

12:00-01:00P
01:00-02:00PM
02:00-03:00PM
03:00-04:00F
04:00-05:00F
05:00-06:00PM
05:00-07:00P
07:00-03:00P
08:00-09:00P
09:00-10:00P
10:00-11:00P
11:00-12:004

SUM

Traffic Inputs:
— HOUTIYy Counts anc
Lane Closures

Direction Direction
1 2
Marthbound | Southbounc
2843 2932
3521 2937
4585 3041
4872 3138
4530 2903
3418 2036
2459 1454
2059 1352
1717 1173
1334 loz7
1003 82
20 651
52438 53303

| Clean demands |

| Load demands I

If hourly counts are not availabh

CA historical data

Ok

Cancel




RUC Estimation Output

Before Construction
Direction 1
| Morthbound |

Average Queue Length:
(o
1

| miles

Max. Delay/Veh/Closure:

o Imin. at 0

Total User Delay:
I £0.00 | LsD

Direction 2
i Southbound |

Average Queue Length:
o | mies

Max. Delay/Veh/Closure:

!U __|rn'|n. at |D

Total User Delay:
£0.00 \UsD

Graphical Output

Demand-Capacity Cuw+

During Construction

Direction 1
| Marthbound |

Average Queue Length:
E | mies

Max. Delay/Veh/Closure:

73 \min. at |05:00-05:00PM

Total User Delay:
|$2,125,055.00 UsD

Direction 2
| Southbound |

Average Queue Length:
3 | mies

Max. Delay/Veh/Closure:

|42 \min. at|06:00-07:00aM |

Total User Delay:
6943,524.00 |u5[}

Demand Sensitivity

For printing output, please go to "FINAL OUTPUT" sheet.

Total Differences
Direction 1
| Morthbound |

Average Queue Length:
E | mikes

Max. Delay/Veh/Closure:

|73 | min.
Total User Delay:

|$2,125,055.00 | USD
Direction 2

|Suuﬁ'||:n:nunu:| |

Average Queue Length:
|3 | miles

Max. Delay/Veh/Closure:

|42 | min.
Total User Delay:
| $948,524.00 'usD
Capacity Sensitivity

Close




More Information?

e Contacts

— Dr. E.B. Lee (UC Berkeley)
e (510) 665-3637; eblee@berkeley.edu

— Michael Samadian (Caltrans)
* (916) 324-2048; Michael M_Samadian@dot.ca.gov

— Dr. Nadarajah Sivaneswaran (Siva) (FHWA)
e (202) 493-3147; n.sivaneswaran@dot.gov

— Keith Platte (AASHTO-TIG)
e Tel: (202) 624-7830; kplatte@aashto.org

e GOOGLE “CA4PRS”
http://www.dot.ca.gov/research/roadway/cadprs/index.htm

PRS 14




