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Ready Mixed Concrete Delivery Model
Scalars:

Ng: Number of trucks,

Ng: Number of trips,

Ng: Number of stations,

F: Trucks work load,

P: Plant work load,

T: Time interval between two successive trips serving a station,

M: A big positive number,

Sets and indices:

K: Set of trucks, indexed by k; K = {1,2,..., Ng},

R: Set of trips, indexed by rand r’; R = {1,2,..., Nz},

R: Set of stations, indexed by s; S = {1,2,..., Ng},

R;: Set of trips to station s; it should be noted that R is a subset of R in a way that all the trips
serving a particular station are arranged successively. For example, in the 2-station case, r = 1
to 4 indicates trips to station 1, and r = 5 to 7 indicates trips to station 2. For differentiating
between trips belonging to R;, the order of first trip to station s is denoted by ril. Therefore,
Ry ={rt,rt+1,..,v, — 1}

Parameter:

t,: Travel time of tripr,

Decision Variables:

Vi equals 1 if truck k is used, and 0 otherwise,

Vyk: equals 1 if trip r is served by truck k, and 0 otherwise,
w,.: start time of trip 7,

h,,: equals 1 if trip r is done earlier than trip " or simultaneously, and 0 otherwise;

’ ’

Model formulation:
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MinZ=Zyk

subject to:

Zvrk = 1,

keK

Ztr erkSF,

TER

Wy — wpq =T,
w, +t. <P,

Wy = Wy — M. hyp,
W, S wp + M. hpop,

hyr + hp =1,

Wy 2 Wp + 1 — M(3 “VUrk — Urk — hrr');

Vrk < Yk

w, = 0,

Yi» Urks hrr' € {0,1}

Vr R

Vk €K

Vs €ES,Vr € R | r > 1l
Vr € R

Vr,r €ER|r 1’
Vr,r'€R|r 1’

Vr,r" €R|r#1r’
vr,r'€eR|r #r' ,Vk €K
VreR,Vk €K

Vr €R

vr,r € R,Vk €K
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