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"The nature of water is that it avoids heights and hastens 
to the lowlands. When a dam is broken. the water cascades 
with irresistible f orce. Now the shape of an army resembles 
water. Take advantage of the enemy's unpreparedness; attack 
him when he does not expec t it; avoid his strength and strike 
his emptiness, and like water; none can oppose you. " 

Sun Tzu, The Art af War 

In the offense, doctrine tells us that "commanders attack to 
avoid the enemy' s main strength ." It should com e as no sur­
pri se that the enemy seeks to do the same thin g. As Sun Tzu 
noted, "the enemy flow s like water, seeking the path of least 
resistance." However, sometimes engineers miss this point as 
they shape the battl efield durin g the defense . This article briefly 
reviews what it means to weight engineers in support of the 
defens e. 

Before exploring this concept , we must understand an im­
portant condition of the battl efield: the enemy is observing our 
defen sive prepar ations. Wherever we have fought in the past 
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and wherever we will fight in the futur e, the enemy is watch­
ing. During Warfighter exercises conducted by the Battle Com­
mand Training Program, the World Class Opposing Force 
(WCOPFOR) is adept at inserting special-purpose forces (SPF) 
throughout friendly forces' areas of operation. The WCOPFOR 
bases much of its plan on the inform ation these SPF teams 
report. 

What do the SPF teams report during our preparations for 
the defense? Just as at the "dirt" comb at trainin g centers, the 
teams look for and report on the activ ities of friendly engi­
neers . As an eng ineer once observed during a training rota­
tion at the National Training Center, "Find his bulld ozers, and 
you've found his defen se." SPF team s are trained to look for 
engineers, armored comb at earthmov er s , and Volc ano 
countennobility systems. With this information. the battle­
field calculus to predict where our main defense effort is be­
comes relatively simple for the WCOPFOR. Simpl y stated, en­
gineer activity is usually an accurate gauge to predict our 
main effort. 

More often than not , friendly engineers make it far too 
easy for the WC OPFOR to identify the main effort. In the 
defen se, engineer staffs weight the division 's or corps's main 
effort (the force which will do most of the killing on the battle­
field ) with engin eers. The main effort ends up in a strongpoint 
defense, and supporting efforts are relatively much weaker. 
As noted above , two things happen when this occurs . First , 
WCOPFOR SPF teams see this asse t allocation, and they re­
port accordingly. Second, the commander of the WCOPFOR 
uses this information to plan his attack against our weakn ess. 
More often than not, the WCOPFOR correctly reads where 
the friendly main effort is by identifying where the preponder­
ance of friendly engineers are arrayed on the battlefield-and 
he attacks elsewh ere. The enemy flows like water. 

The figure on page 19 illustrates this point. The enemy was 
known to be attack ing from the east. The divisi on designated 
that Ist Br igade (in the center) was the main effort . Thi s is 
where the divisi on commander wanted the enemy to go and 
where he wanted to kill the enemy. In the north , 2d Brig ade 
was a supporting effort, as was the 3d Brigade in the south. 
Noti ce, however , where engineers were arrayed on the battle­
field. The bar chart in the figure shows that Ist Brig ade 
recei ved most of the engineer assets available: 20 engineer 
platoons. Moreover, 1st Brigade also recei ved the largest allo­
cation of Class IVN (obstacle) barrier material: 174 short tons. 

Recalling that the enemy is adept at reporting on our de­
fense preparations, where do you supp ose he attacked? Seek­
ing to avoid friendly strength (easily read as l st Brigade ), and 
noting a relati ve weakness between the two supporting ef­
forts, the enem y attacked into 2d Brigade in the north . The 
ensuing fight was quick and brut al . 

By now it is probably obvious that weightin g engineers in 
the defense does not usually mean weighting the main effort 
with engineers. The enem y will avoid our strength. One of the 
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prim ary ways he gauges our strength is by observing where 
we array eng ineer force s. We can deceive or mislead the enemy 
as to where our main effo rt is by weightin g enginee rs to our 
suppor ting efforts . 

Of course, we must allocate some countermobility assets to 
the main effort. Rem emb er, however, that doctr ine urges com­
manders to mass eff ects. not necessarily asse ts . We can allo­
ca te close air support and air Volcano mission s to the main 
effort . These assets allow us to mass count errnobil ity effec ts 
in a very short time. Moreover, with planning we can use these 
assets relatively late during our defensive prep arations, when 
the enemy has less time to reac t. Thi s technique was used 
effectivel y by a unit during a recent Warfighter exercise. 

So what does it mean to "weight engineers in support of the 
defen se?" Us ually it does not mean makin g the main effort an 
impregnable force with all of the divi sion 's alloca tion of min es, 
wire , and picke ts . Wh at it does mean is crea ting a co ndition on 
the battlefield that confu ses the enemy and causes him to com­
mit his forces not against what he perceive s to be our weak­
ness but against our strength. 

Lieutenant Colonel Light is the senior engineer observer! 
controllerfo r the Battle Command Training Program at Fort 
Leavenworth, Kansas. He is scheduled to command the Ho­
nolulu Distr ict, U.S. A rmy Corps of Engineers, in July 2000 . 

February 2000 

(1l !:=
:::J 1,). k n'" 

~rii C'fl· j {)
...J 
a, ...J 

c, 

Engineer Effort 

Joint Readiness Training Center
 
(JRTC)
 

The Engineer Survivability Execution Matrix
 

By Sergeant First Class Isaac N. Horton and Sergeant First 
ChI'S Thomas V Mur ray 

We have observed a trend at the Joi nt Read iness Trainin g 
Center concerning the en gineer survivability execution matri x 
and how it imp acts force -pro tection ope rations here and ulti­
mately on the modem battlefi eld . The tren d is that uni ts em­
ploy the age-old blocked-time survivabi lity exec ution matrix, 
Th is means that rather than conducting a detailed mission analy­
sis. each unit with an established priori ty is allocated the same 
amount of time and engineer asse ts. T he result is that the 
final product we observe routinely fails to adequa tely address 
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force-protection requirements, link time and the resources avail­
able , and command and control engineer resources that ex­

ecute force protection in support of the brigade. 

The unit encounters many unnecessary chall eng es in ex­
ecuting these types of matrices and in protecting the force 
according to the commander's intent. Force-protection levels 
are not linked to enemy attack probabilities through the engi­
neer battlefield assessment (EBA), and the unit's critical sys­
tem s do not get the required level of protection. Ultimately, 
units suffer irrepl aceable losses of mission-critical equipment 
and resources from enemy direct action that could have been 
prevented. 

To be successful on the current lethal battlefield, units must 
protect critical systems, equipment, and supplies from enemy 
observation and attack. Units rotating through the JRTC 
struggle with planning and executing force -protection and sur­
vivability operations. This is due to incomplete EBAs and a 
lack of clearly defined doctrinal procedures for planning these 
types of operations at brigade level. Engineer company com­
manders and brigade engineers are doctrinally required to pre­
pare detailed plans for survivability operations and include 
these plans in the brigade operations order (OPORD). 

Technique 

A brigade-level technique that engineer units can use to 
help improve their current system for calculating survivability 

requirements and preparing a survivability execution matrix con­
sists of the following three steps : 

Step 1: Identify key assets within the brigade. 

Although time consuming, this is a simple process that must 
take place at home station. List battalion-level organizations 
and major company assets in matrix form . Figure I dep icts a 
random selection of command- and-control node s, weapon sys­
tems , and equipment in a typical light infantry brigade against 
the current task organization or the unit. Th e requirement ma­
trix is a sample product that units must develop and implement 
at battalion level and use as the primary tool in calculating 
survivability requirements. 

The construction times shown are not standard acro ss the 
Army. The time required to construct protecti ve positions var­
ies from unit to unit. This is primarily due to the mi ssion and 
the type of assets organic to that unit (such as D7 dozer s, D5 
dozers , deployable universal combat earthmovers [DEUCEs], 
loaders, small emplacement excavators [SEEs] , or armored com ­
bat earthmovers IACEsj) as well as the soil composition. The 
times should be established by timing-from start to fini sh, 
day and night-actual construction of the positions by two or 
more operators to get an average-time-required planning fac­
tor. We suggest that the time s be established by using a single 
blade or single bucket rather than a blade team. Our example 
uses 15-blade work hours per day as a planning factor. 
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Required information in execution matrix is the unit, 
priority. location, frequen cy, call sign and linkup 
locat ion, and major systems to be dug in. 
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Step 2: Prepare an engineer work estimate. 

Reco rd the tim e availabl e, the number of dozers or SEEs 
ava ilable, and the brigade commander's priority for surv ivabil­
ity effo rt. PM 5-103, Surv ivabili ty , states that maneu ver com­
manders should set survivabil ity pri ori ties based on the 
enginee r's input and recommendat ion (which is based on an 
updat ed and accurate EBA ) and mission analysis with the bri­
gade staff. It is at this point that the blocked-time matrix is 
normally devel oped. This ca n be avoided if units have a sys ­
tem for accomplishin g the detailed planning necessary for pre­
paring a brigade-level survivability timeline. 

Step 3: Prepare the survi vability execution timeline. 

Th is timeline (better known as the "mi ssing link") must be a 
co llective effort of the engineer comm ander, the assistant bri ­
gade engineer, and the equ ipment platoon leader. The docu­
ment, which is paramount to the engineer annex in the brigade 
OPORD, is often omitted. This may cause the br igade 's force­
protection levels tu be substandard. Figure 2 depict s the 80 
percent solution for a deta iled survivability execution timeline. 
At a minimum . the information in the matrix should include the 
suppo rted unit, priority, location, frequ ency and call sign, and 
work estimate. As stated earlier, the timeline must be included 
in the maneu ver brigade and battalion base orders. When prop­
erly planned and included in the base orde r, conflicts ca n 
be avo ided durin g exe cution of the eng ineer 's survivability 
timeline. 
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Conclusion 

By conducting a comprehensive EBA and implementing this 
three-step technique, engineer survivability planners co mmu­
nicate the critical path for exec uting the commander 's priorities 
of force protection. The execution timeline prov ides the means 
to comm and and control survivability operations through time 
and space based on identification of key assets and the engi­
ncer work estimate process. The end result is that blade utiliza­
tion is maximized in a prioriti zed and efficient manner. By pro­
tect ing critical weapon and sus tainment sys tems, the abilit y to 
deliver comhat power and achieve mission success is dramati­
ca lly increased. No idle blades. 

SFC Horton and SF C Murray are observer/contro llers at 
the Jo int Readin ess Tra ining Center; Fort Polk, Louisiana, 
whe re their [o cus is to teach, coach, an d me ntor eng ineer 
leaders at all levels concerning fo rce-protection and surviv­
ability ope rations on the A rmy~\' battlefi elds. 
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