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Chapter 8

LAND MOBILE MX BASING

Land mobile MX-basing systems would seek
to create uncertainty for the Soviet targeter by
constantly changing missile location in an un-
predictable way. If the locations of the missile-
carrying vehicles were completely unknown to
the Soviets, then the only way to attack them
would be to barrage or pattern bomb the de-
ployment area, spreading destructive effects
over as wide an area as possible. To guarantee
survival of a fraction of a land mobile force,
the deployment area would have to be larger
than the area that the Soviets could “sweep
clean” with a barrage. If the Soviets were able
to observe the vehicles by remote means and
target their attack at individual vehicles on the
basis of recent sightings, then the vehicles
would have to be fast enough to generate a
large uncertainty in their locations in the time
elapsed between the last preattack sighting
and the arrival of RVS targeted on the basis of
that last sighting.

In either case, the Soviets would have to
blanket as much area as possible with nuclear
effects lethal to the MX-carrying vehicles. The
“area ki l l” mechanism — as opposed to the
aimpoint or hard-target kill relevant for missile
silos or multiple protective shelters (MPS)—
has the important feature of being insensitive
to Soviet fractionation. Roughly speaking, the
area (or length of road or rail) the Soviets could
barrage with nuclear destruction of a given
severity wouId depend on the number and size
of Soviet missiles but not on whether the mis-
siles carried a small number of high-yield reen-
try vehicles (RVS) or a larger number of smaller
yield RVS. The small warheads would be more
numerous, but each would barrage a smaller
area, and the total area covered by all the war-
heads from a given missile would be roughly
the same no matter what the fractionation.
Said another way, the vulnerability of a land
mobile MX basing system would be sensitive to
the total throwweight in the Soviet arsenal but
not to how that throwweight was apportioned
among RVS.

Because it would be more difficult for the
Soviets to increase their throwweight than
their number of RVS, the “area kill” vulnerabil-
ity of Land Mobile systems is attractive in prin-
ciple. However, it is difficuIt to realize in prac-
tice.

Road mobile MX could either have missile-
carrying trucks continuously in motion on the
highways (Continuously Dispersed Road Mo-
bile) or stationed at central bases and dis-
persed onto the highways on warning of Soviet
attack (Disperse-on-Warning Road Mobile).
Off-Road Mobile could either have hardened
vehicles moving randomly throughout a large
area or dashing from central bases to dispersed
hardened shelters .  Rai l  Mobi le MX would
travel the Nation’s raiIways.

None of the land mobile concepts turns out
to be a particularly attractive option for MX-
missile basing, but Continuously Dispersed
Road Mobile could be highly survivable, and
its survivability would be independent of warn-
ing. Disperse-on-Warning systems would re-
quire hours of warning time if they were to sur-
vive attack, so they would always be vulner-
able to surprise. Off-Road Mobile would re-
quire a very large deployment area. Dash-to-
Shelters would use a smaller amount of land
than Off-Road Mobile but would still depend
on warning. I n fact, MPS basing with preserva-
tion of location uncertainty (PLU) could be
viewed as an evolution of Dash-to-Shelters
with dash reemphasized to achieve independ-
ence from warning. Rail Mobile would suffer
from the need for r ight-of-way on intercity
lines.

In addition to problems with the fundamen-
tal concepts, land vehicles capable of carrying
the 190,000-lb MX missile would be very large.
A road vehicle would probably be much too
large to fit under highway underpasses and too
heavy to cross highway bridges. Thus, Road
Mobile MX is probably a practical impossibili-
ty. Off-road vehicles of MX size could be very
destructive of their deployment areas.
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BARRAGE ATTACK ON MOBILE SYSTEMS

This section discusses some basic features of
nuclear barrage attacks, the type of attacks
relevant to basing systems consisting of mobile
missile-carrying vehicles. In contrast to the sur-
vivability of systems of fixed hard aimpoints
like silos and MPS, which depends on the num-
ber, yield, and accuracy of Soviet RVS, the sur-
vivability of mobile systems depends on the
total equivalent megatonnage (EMT) in the
Soviet missile force. EMT in turn depends on
the size and number of Soviet offensive mis-
si les but is insensitive to whether a given
missile carries a small number of high-yield
warheads or a larger number of smaller yield
warheads. That is, the Soviets would obtain Iit-
tle advantage by fractionating their ICBM mis-
si les with large numbers of multiple inde-
pendently targeted RVS if the United States
were to deploy a mobile basing system. RV ac-
curacy would also be irrelevant, since for soft
targets it would be sufficient for an RV to
detonate a few miles away (rather than a frac-
tion of a mile, as with silos and MPS) in order
to destroy the missile-carrying vehicle. Since
mobile basing would deprive the Soviets of
any substantial advantage from modernizing
their ICBM force, the concept is very appeal-
ing. Unfortunately, it is difficult to translate
this hypothetical concept into a survivable
basing system, principally because the Soviets
already possess sufficient EMT in their ICBM
arsenal to destroy mobile vehicles dispersed
over even very large areas of the United States.

The “Area Kill” Mechanism

The distance from a nuclear detonation at
which a mobile vehicle could survive depends
on the vehicle’s “hardness,” or resilience to
nuclear effects, and on the weapon yield.
Hardness is typically quoted in pounds per
square inch (psi) of static overpressure. This
convention does not necessarily imply that
static overpressure is actually the effect that
destroys the vehicle or renders it inoperable:
gusting winds that follow the shock front (“dy -
namic overpressures”), thermal radiation, or
other effects might be responsible for vehicle

impairment. Rather, stating that a vehicle has
a hardness of so many pounds per square inch
means that it can survive the effects of a
weapon at distances from the detonation at
which the shock front applies that many psi
overpressure. Within the range at which the
given overpressure occurs, the vehicle is as-
sumed destroyed; beyond that range, it is
assumed to survive. (In practice there is no
distance beyond which all vehicles would sur-
vive with 100-percent certainty. Instead, there
is a “sure-safe” distance, a “sure-k i I l“ distance,
and a certain probability of kill at distances
between. Also, if overpressure is not the kill
mechanism, the “hardness” will actually be a
function of yield.)

Figure 111 shows the range to which a given
overpressure extends as a function of over-
pressure for a l-MT weapon (ground ranges
from ground zero for optimum burst height).
This is the same as a plot of the “lethal radius”
for a vehicle v. the vehicle’s hardness. For in-
stance, a 5-psi hard vehicle would be destroyed
at a range of 4 miles or closer, an 8-psi vehicle
at a range of 3 miles or closer, and so on.

Figure 11 l.— Lethal Radius of One-Megaton Weapon
as a Function of Vehicle Hardness -

0 2 4 6 8 10 12 14 16 18 20

Target hardness in psi

SOURCE: Office of Technology Assessment.
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For intermediate overpressures, the laws of
hydrodynamics prescribe a rough scaling law
saying that, for a given hardness, the lethal
radius increases as the one-third power of the
yield. Figure 112 shows lethal radius as a func-
tion of yield for various values of hardness.

if a vehicle is within a circle of radius equal
to its lethal radius, it will be destroyed. The
area of this circIe is “pi” (3.14) times the square
of the lethal radius. Since the lethal radius
varies as the one-third power of the yield, the
lethal area varies as the two-thirds power of
the yield. Since the area that can be “bar-
raged” with a given overpressure is propor-
tional to (yield)zls, the area that can be bar-
raged by a given force of nuclear weapons is
proportional to the number of weapons times
the two-thirds power of their yield. This quanti-
ty is called the EMT of the force:

Barrage area proportional to EMT =
(number of weapons) X (yield)l )

where the yield is measured in megatons. Thus,
a force of 4,000 1-MT RVS has 4,000 EMT, and
a force of 1,000 8-MT RVS also has 4,000 EMT.

Since mobile basing systems seek survivabil-
ity by dispersing over wide areas, their sur-

Figure 112.—Lethal Radius as a Function of Weapon
Yield for Various Values of Vehicle Hardness

O 1 2 3 4 5 6 7 8 9 10

Yield in megatons

vivability depends on how much of the deploy-
ment area can be barraged by the Soviets,
which in turn depends on the total EMT in the
Soviet ICBM force.

It so happens that the EMT that can be de-
livered by a given ICBM depends (speaking
roughly) only on its throwweight and not on
how this throwweight is apportioned among
RVS. The effectiveness of a given missile in
barraging an area is relatively insensitive to
payload fractionation. The missile can carry a
small number of high-yield RVS or a larger
number of smaller yield RVS. The smaller RVS
would be more numerous, but each would bar-
rage a smaller area. The total barrage area
would be about the same no matter what the
fractionation.

Figure 113 shows the barrage patterns of a
single 8-MT RV (4 EMT) and of seven 430-kil -

Figure 113. —Barrage Patterns of One 8-MT Weapon
(4 EMT) and Seven 430.kT Weapons (also 4 EMT)

8 MT 0.43 MT
5 psi contour = 8.7 miles — 5 psi contour = 3.3 miles

One 8-MT weapon = 4 EMT
Seven 0.43-MT weapons = 4 EMT

The area covered is about the same no matter how the EMT
is apportioned among reentry vehicles

SOURCE Off Ice of Technology Assessment SOURCE. Office of Technology Assessment
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oton RVS (also 4 EMT). The circles show the
areas within which a 5-psi vehicle would be de-
stroyed. The barrage area is~bout the same no
matter what the “fractionation. ”

In summary: In contrast to a system of hard
point targets (silos or MPS), the survivability of
a mobile system which the Soviets had to bar-
rage would depend on the EMT of the Soviet
missi le force but would be relatively insen-
sitive to the fractionation of each missi le.
Therefore, to substantially increase the threat
to a U.S. basing system subject to area barrage,
the Soviets would have to build more missiles.
To increase the threat to silos or MPS, they
would need only to increase the number of
RVS carried by existing missiles. Furthermore,
since the lethal radius is a few miles for the
overpressures relevant to mobile basing, dif-
ferences in RV accuracy of a fraction of a mile
are irrelevant to the area kill mechanism. Thus,
for purposes of attack on a mobile basing sys-
tem, Soviet accuracy improvements would
gain them little.

Because their survivability would be insen-
sitive to fractionation and accuracy, mobile
basing systems are attractive in principle.
However, the area the present Soviet ICBM
force can barrage is already quite large. Figure
114 shows the area that can be barraged by a
force of 3,000 EMT as a function of hardness.
The figure shows that such an arsenal could
destroy every 4-psi vehicle in an area the size
of Texas and every 7-psi vehicle in an area the
size of Nevada. It is clear that survivable
mobile MX-basing systems would require large
deployment areas.

Figure 115 shows the length of road or rail
that could be barraged by 3,000 l-MT RVS. Bar-
rage length, unlike barrage area, is not propor-
tional to EMT, but the outcome of a barrage
attack on a road or rail mobile basing system
would also be relatively insensitive to frac-
tionation. Such an arsenal could also destroy
al  vehicles on long stretches of road or rail.

Attack On Mobile Basing Systems

The outcome of an attack on a mobile bas-
ing system would depend on whether the Sovi-

Figure 114.—Area Barraged by an ICBM Force of
3,000 EMT as a Function of Vehicle Hardness
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Figure 115.—Length Barraged by an ICBM Force of
3,000 One-Megaton Reentry Vehicles as

a Function of Vehicle Hardness

100

70

* 60 -a) 3,000 1-megaton
c = reentry vehicles assumed
-DE
g % 50 -

Interstate highway

waterways (35)

O 2 4 6 8 10 12 14 16 18 20

Hardness of targets

SOURCE: Office of Technology Assessment.



Ch. 8—Land Mobile MX Basing ● 261

ets knew where the individual vehicles were at
the time of attack in addition to depending on
the total EMT in the Soviet arsenal.

If the Soviets did not or could not track in-
dividual vehicles as they moved about the de-
ployment area, they would have to barrage as
large a fraction of the deployment area as
possible. If the deployment area were twice as
large as the area the Soviets could barrage,
half of the MX force would survive; if the de-
ployment area were three times as large as the
barrage area, two-thirds of the force would sur-
vive; and so on.

If the vehicles were stationed at fixed bases
and dispersed only when attack was imminent,
the Soviets would only have to barrage the vi-
cinity of the bases. For instance, if the vehicles
dispersed in all directions when warned of
Soviet ICBM launch, and if the vehicles were
capable of speeds of 50 mph, then in the half-
hour flight time of Soviet ICBMS they would be
dispersed within a circle of radius 25 miles
from the base. Since this circle would have an
area of only 2,000 mi 2, it would be easily bar-
raged. Therefore, because of the slow speeds
of land vehicles, Disperse-on-Warning Road
Mobile systems would be vulnerable to sur-
prise attack.

Even a continuously dispersed system could
be vulnerable if the Soviets were able to track
the vehicles continuously and retarget their
missiIes on the basis of up-to-the-minute in-

formation. Then they would only have to bar-
rage the vicinity of each vehicle, not the whole
deployment area. The time it took the Soviets
to determine the location of each vehicle,
transmit the locations to their missile fields,
program their missiles, and launch them, plus
the half-hour ICBM flight time, is called the
“intelligence cycle time” (l CT). ICT is thus the
time from last sighting to attack arrival. The
important quantity in this case is the distance
the vehicles could move during the ICT. For in-
stance, if a hypothetical Soviet surveillance
system and ICBM force were capable of a 2-
hour ICT (and this example by no means in-
tends to suggest that such an ICT is feasible for
the present Soviet force), then the vehicles
would have two hours to move away from the
point where they were at the time they were
last sighted (this time would be chosen by the
attacker and would be unknown to the U.S.
force). If the vehicles patrolled in such a way
that they constantly changed direction, mov-
ing away from their starting point with average
speed of 40 mph, then when the Soviet attack
arrived they could be anywhere within a circle
of radius 80 miles. This circle would have an
area of 20,000 m i 2.

If the Soviet surveillance system were such
that it could not locate the vehicles precisely,
but only localize them within a circle of radius
20 miles, then a 2-hour ICT and 40 mph aver-
age speed would result in a “circle of uncer-
tainty” of radius 100 miles and area 31,000 mi2.

LAND MOBILE MX BASING CONCEPTS

Road Mobile MX:
Continuously Dispersed

A system of missile-carrying road vehicles in
continuous motion on the Nation’s highways
would be survivable if the Soviets were unable
to keep track of the location of each vehicle.
This section first analyzes Road Mobile as a
concept and then describes the special prob-
lems which arise when the concept is applied
to a very large missile like the MX.

Road Mobile Concept

Each missile-carrying vehicle would travel in
a convoy of perhaps five vehicles with a total
crew of 10 to 12 people. The other vehicles
would carry security equipment to defend the
nuclear weapons against terrorism, sabotage,
etc., and communications equipment to keep
them in continuous contact with commanders.
One hundred convoys, each consisting of two
missile-carrying vehicles, two security vans,



262 ● MX Missle Basing

and one communications van, might be re-
quired for a deployment of 200 MX missiles.

The U.S. Interstate Highway System consists
of 42,500 miles of 4-lane highway, not all of
which is open to traffic. 1 n addition, there are
81,000 miles of other 4-lane highway, of which
28,000 miles are located near heavily popu-
lated urban areas. About 80,000 miles of 4-lane
highway located away from populated areas
might be available for Road Mobile MX oper-
at ions.

Survivability y

Little of a definite nature is known about the
effects of nuclear weapons on road vehicles,
but there is agreement that a hardness rating
of 15 psi is probably an absolute upper limit,
with a more reasonable hardness range being 5
to 10 psi. The principal mechanism of destruc-
tion might be overturning of the vehicle by the
high winds that follow the shock wave from a
nuclear detonation, To alleviate this problem,
one couId put stakes in the ground and lash the
vehicle down shortly before attacking RVS ar-
rived. Other problems for road vehicles might
be thermal flash and radiation doses suffered
by the crews.

A l-MT weapon would destroy a lo-psi vehi-
cle if it exploded closer than about 3 miles
from the vehicle. One thousand l-MT weapons
cou Id therefore destroy every 10-psi vehicle on
a stretch of road 6,000 miles long. To “sweep
clean” the entire 80,000 miles of available U.S.
highway would therefore require 13,000 l-MT
RVS, which is much more than the present
arsenal of Soviet ICBMS is capable of deliver-
ing. If the vehicles were 5 psi hard, only 9,oOO
MT would be required; if 15 psi hard, then
18,000 MT would be required.

It is important to recall that what matters in
these barrage attacks is, roughly speaking, the
number of attacking missiles, not the number
of RVS they carry. (Barrage length, not barrage
area, is relevant here; barrage length does not
correlate with EMT, but the results are sti l l
relatively insensitive to fractionation.) Thus,

‘U S Federal Highway Administration, Highway Statistics,

for example, a Soviet SS-18 can “sweep clean”
about the same length of road whether it car-
ries a few high-yield RVS or a larger number of
lower y ield RVS. Thus,  the survivabi l i ty of
Road Mobile would be insensitive to Soviet
fractionation.

A barrage attack on the entire U.S. highway
system could cause significant damage to
population and industry even if the attack ex-
cluded highways in the immediate vicinity of
large cities. Road Mobile deployment could
therefore conceivably deter the Soviets from
attacking U.S. missiles for fear of U.S. retalia-
tion on Soviet population and industry. On the
other hand, if a “counterforce” war did begin,
the damage to the United States could be con-
siderable.

A theoretical possibil ity for Soviet attack
planners would be to keep track continuously
off the locations of the Road Mobile convoys
and retarget their missi les on an up-to-the
minute basis. Since the average speed of a con-
voy might be 40 mph, each convoy could trav-
el no more than 20 miles in the minimum possi-
ble ICT of a half hour. If the Soviets were
capable of this ideal ICT, they would only have
to barrage 2,000 miles of highway to destroy
all 100 convoys. For this attack, 330 l-MT RVS
would suffice. If the ICT were 1 hour, 660 RVS
would suffice, and so on.

Cloud cover over the United States and U.S.
countermeasures would make reliance on
space-based surveillance a risky course for the
Soviets. Human agents capable of tracking the
convoys or attacking them directly would also
be a possibility.

Advantages and Disadvantages

in summary, the principal advantages of the
Road Mobile concept are its high survivability
in the absence of continuous tracking, the in-
sensitivity of its survivability to Soviet frac-
tionation, independence from warning, little
environmental impact, and — at least from
some points of view on deterrence— an un-
clear distinction between attack on U.S strate-
gic forces and attack on U.S. value.
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A principal disadvantage of Road Mobile
would be the exposure of nuclear weapons
traveling the Nation’s highways to accidents,
public interference, sabotage, and terrorism.
Though probably difficult to implement in
practice, and subject to U.S. countermeasures,
a system for continuous tracking and targeting
of Road Mobile convoys would allow the Sovi-
ets to destroy a Road Mobile force. Finally, at-
tack on Road Mobile could, depending on the
highways used, cause substantial collateral
damage to U.S. population and industry.

Minimizing accuracy degradation relative to
that planned for fixed land-based deployment
might require pre-surveying of thousands of
launch points along the nation’s highways or
provision of external navigation aids.

The Problem of Missile Size

The discussion so far has been confined to
the concept of Road Mobile missile basing.
The problems of actually implementing this
concept with the large MX missile would be
severe. The vehicle needed to carry MX would
exceed by large margins not only the legally
permitted loads on the Nation’s highways but
quite probably the physical tolerances of
bridges and underpasses.

According to a rough rule of thumb for de-
sign of heavy road vehicles, the gross weight of
a loaded vehicle is about twice the weight of
the load. The MX missile and its support and
launch equipment might weigh 250,000 to
300,000 lb, meaning a 500,000- to 600,000-lb
Road Mobile vehicle. To distribute this weight,
even with modern independent suspension,
could require some 20 axles with 8 wheels
each, spaced 8ft apart for a total vehicle
length of some 160 ft. By contrast, the max-
imum load permitted by any State, even with a
special permit, is only 100,000 lb, and large
tractor-trailers weigh half this amount. The
largest load ever moved long distance over the
Nation’s highways weighed only 335,000 lb and
traveled only in good weather. z S ince the
weight of an MX carrier would exceed by large
margins the loads for which highway over-

~ Transportation Engineer Magazine, February 1980

passes and bridges are designed, it cannot be
said with assurance that these structures could
support them.

Size of the vehicle would also be a problem.
A large beam under the bed of the vehicle
would be needed to support the heavy load.
Vertical clearance on Interstate Highway un-
derpasses is nominally 16 ft, but many older
segments of the system have only a 14-ft clear-
ance. A Road Mobile MX vehicle would prob-
ably be too tall to fit under these underpasses.

Thus, the large size of the MX missile makes
Road Mobile MX a practical impossibility.

Road Mobile MX: Disperse-on-Warning

An alternative to keeping missile-carrying
vehicles in continuous motion would be to
base them at existing military installations and
have them disperse onto the highways when
given warning of Soviet attack.

For an average vehicle escape speed of 40
mph given tactical warning only, the vehicles
could be at most 20 miles from their bases
when Soviet RVS arrived. The Soviets would
therefore only have to barrage the highways
within a 20-mile radius of each base to destroy
all the vehicles. If the vehicles were 10 psi
hard, then a few tens of l-MT RVS would suf-
fice for this barrage.

If the vehicles were given more warning
time, then they could disperse over more road.
With about 6 hours of warning time, the vehi-
cles could be dispersed over so much road that
a Soviet barrage could not destroy al I of them.
Disperse-on-Warning R o a d  M o b i l e  w o u l d
therefore require hours of warning time to sur-
vive. If attack were to come with Iittle or no
advance warning, the force would be de-
stroyed.

Even given ample advance or “strategic”
warning of  imminent Soviet  attack,  there
could be concern for the reaction of the U.S.
public and the Soviet Union to dispersal of the
vehicles from their bases. Thus, there might be
inhibitions on the part of U.S. authorities to
disperse the force until the evidence of immi-
nent Soviet attack was absolutely convincing.
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By then it could be too late to guarantee sur-
vival of the force.

Traffic might also impede the escape of a
Disperse-on-Warning force.

Last,  the same problems of miss i le s ize
would obtain as for Continuously Dispersed
Road Mobile.

Off-Road Mobile MX

Off-Road Mobi le would be a system of
wheeled, tracked, or ground-effect vehicles
capable of travelling over relatively rugged ter-
rain. By dispersing over a large area and
following random paths, such a sytem would
force the Soviets to barrage the entire deploy-
ment area to destroy the missiles. The success
of such a barrage attack would be insensitive
to Soviet fractionation.

Off-Road Mobi le would require a large
amount of land for deployment, and the ran-
dom movement of the large, heavy vehicles
would make off-road operation destructive of
the deployment area. If the vehicles were 15
psi hard (a quite high value), then a single l-MT
RV could destroy every vehicle in a 16-mi2 area
about the detonation point. Three thousand
RVS could destroy every vehicle in a 48,000-mi2

area. To guarantee 50-percent survival of an
MX force against such an attack, a total de-
ployment area of 96,000 mi2 would therefore
be required. If the vehicles were only 10 psi
hard, then 150,000 miz would be needed.

For comparison, the area of the State of
Utah is 85,000 mi2, of Texas 267,000 mi2, and of
Alaska 590,000 mi2. The total amount of land
owned by the Departments of Defense and En-
ergy in the Southwest (including Nellis Bomb-
ing  and Gunnery Range, Yuma Proving
Ground, White Sands Missile Range, and Fort
Bliss Military Reservation) is about 17,000 mi2.

An Off-Road system that did not occupy the
entire dispersal area at all times, but flushed
from central operating bases on warning,
would be vulnerable to surprise attack in the
same manner as Disperse-on-Warning Road
Mobile. The consequences of false alarm dis-
persal could be serious if the dispersal area

were normally used for peaceful purposes,
since the vehicles would be quite destructive
of the terrain.

As in the case of Road Mobile, design of
vehicles to carry the large MX missile safely
over rough terrain would be chalIenging.

Dash-to-Shelters

A large dispersal area would be required for
Off-Road Mobile because the vehicles would
be relatively soft targets, of order 10 to 15 psi.
The deployment area could be contracted by
providing many harder garages or shelters
throughout the deployment area. The vehicles
wouId take refuge in the shelters shortly before
attacking warheads arrived. Such a system
would in fact be a multiple aimpoint system,
since the Soviets would target each shelter
individually rather than bombard the whole
area.

The Dash-to-Shelters concept can be seen as
a precursor of the MPS system with PLU such
as presently under development by the Air
Force. A Dash-to-Shelters system would force
the Soviets to target all the shelters, since the
missile transporter would not choose which
shelter to dash to until it received warning that
a Soviet attack was underway. Success of this
system would therefore depend upon reliable
warning. The same objective of forcing the
Soviets to attack each shelter could be at-
tained, and the dependence on warning re-
moved, by emplacing the miss i les in the
shelters before the attack but concealing
which shelter actually received the missi le.
This approach would of course be the MPS
concept with PLU.

Rail Mobile MX

Rail vehicles to carry the large MX missile
couId probably be built much more easily than
large wheeled vehicles. Like road vehicles, the
rail cars wouId be vulnerable to overturning by
the strong winds that follow a nuclear blast
wave. The hardness of a rail vehicle would
therefore be in the region of 10 psi, though
lashing down the vehicle might result  in
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greater hardness. A l-MT RV could therefore
“sweep clean” some 6 miIes of rail.

There are about 200,000 miles of rail route in
the United States. The length of track is larger,
since many routes consist of several parallel
tracks. Many of these rail routes are in the
vicinity of large population concentrations, so

a  s m a l I e r  l e n g t h  o f  r o u t e —  p e r h a p s  1 0 0 , 0 0 0
m i l e s — w o u l d  b e  a v a i l a b l e  t o  a  R a i l  M o b i l e

MX force. This is more track than could be bar-
raged by any foreseeable Soviet arsenal.

The rail vehicles would have to have right-
of-way on the tracks, since their survival would

depend on their ability to choose their itiner-
aries randomly. Since most intercity rail routes
such as those that would be used for the mis-
sile force consist of only one track, they are
already quite congested. Trains must be routed
into sidings to allow others to pass, and so on.
Military commanders would therefore be de-
pendent on civilian rail operators and workers
for the day-to-day operations of the force.

Rail Mobile missiles would also be subject
to accidents, sabotage, and terrorism.
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