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ARSTRACT

operaticns c¢f this Commend pricr to 1 Xov 1943 show that for every
bridge that wes significently uamaged the average expenditure wzs

190 acrties attacking
359 tons of boals dropped

On tlue basis of (hals past expericnce, it can D2 expected that futurs
opsrations will require approximately the same sxpenditure of scrties end bombs
for each bridgs significantly dameged excert for medifications due to improved
bombing accurascy. -

The results achieved by this Command against enemy bridges are in
spproximate agreement with bombing accuracy experienced in other theaters
of operation.

The merked variations in topograrhy in Jtaly and the differences in
building meterials end structural types utilized in Italien bridges cause a
great veriation .2 susceptidility to bombd dumege and in difficulty of repairing

bomb damage. In view cf the small numoer c¢f hits 1o be expected, & cousideration

of the above items is necessary when selecting targets ia order that each hit
obtained is as effective as possibdle, o

The relatively small size of bridges makes them unsatisfactcry bombing
targets in that a large expenditure of effort is required to demege them.
The Question as to whether the value of the expected results of attacking
certain bridges will outweigh the expected value of dropping that tonnage of
bombs on other targets should be cousidered,

i« Jntroduction,

Bombing operations of this Command, prior to 1 Nov 19435, included
medium or high altitude attecks on 47 reilrocad and highway bridges.» This
report presents a brief summary of the effort expended and the results
achieved by these attacks. A field inspection of bombing results on 11
bridges was made in October 1GL3.w#

® See Appendix 1
*» Ses Lppendix 2
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adxeralt Participating in the Astacke

Heavy Bombers ’
2né Bomd Group - B-17 4/C
97tk Bomb Group - B=l7 4/C
98th Bomb Group - B-24 A/C
301st Bomb Group - B-17 4/C

376th Bomd Grour - Be24 A/C

ledium Bombers : .
17th Bomb Group - Be26 4/C
310th Bomb Group - B=25 A/C
315th Bomb Group - Be26 A/C
320th Bomb Group - B-25 4A/C
321st Bomb Group - Be25 A/C

251at Wing Wellington A/C

236th Wing Wellington A/C
330th Wing Wellington A/C
331st Wing Wellington A/C

II. Successful Attacks.

It was possible to €steblish the results of the bombing sttacke for
35 of the bridges. Bomd hits were obdtained on 13 bridgee. These were
direct hits on the bridges and do not include those instences where hits were
obtained on the highway or railroed tracks leading up to the bridges.

- JABLE T
idges Receivi irect b Hits

@rti'ea Tonnege No. of Bombs

.Acquapendente . 36 | 66 132"
gitola RR .
ﬁitola ng A 29¢ 470 1692
~ Benevento HW 243 Li48 1502
~ Bolzano RR _ 78 200 399
c llc Arn HW ' :
(anc: " R Br ot mg 188 370 1480
~ Capua RR ) ‘ .
~ Capua New HW) T 61 172 726

. Capua 0ld HW)
Capua HW (3 mi. No.) See 'I'able I1)

~ Guillianova RR 80 189 460
? (Orvieto RR (South) 151 285 656
3 orvieto RR (North) 95 256 . h12

(Total 13 bridges)

TS CONFIDENTIAL CQNF\DE““M;.
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TABLE I
Bridges Attecked Eut Not Hit

CONFIDENTIAL

Sorties Tonnege No. of Bombs

Albinie 6l 133
Amorosi RR 58 83
Amorosi HW 18 27
Angitola pontoon 100 164
Antheor Viaduct 53 o
Ceiazzo, Piano di HW 5 77
Cazcello Arnone RR (See Table I)
Capua RR (3 mi. No.)
(" HW (3mi. No.) (See Tadble I) 22l 243
{: Castelvenere HY 36 S
Grezzenise 4W 20 50
Grosseto RR €2 1L
Grottaminarda HW sk 7¢
Merino di Catanzaro #1
Marino di Catanzarc #2% X 154 305
. Marsciano RR 36 50
Montalta di Castro RR 84 159
Pacle IR L7 69
Ponte HY : 35 51
Porto Civitanove RR 50 5
 San Mertino 36 51
Taleamcone L7 93
Terni Vieduct 24 IR

(Totel 22 tridges)

g III. Suwmuary cf QOperations.

304
332
108
656
324
529

1126

216
200
288

3Ly

1077

100
318
276
202
260
204
372

88

72 The total effort expended in tue attacke on the bridges listed in
Tablés I end II wes ‘

2,451 scrties attacking
4,550 tons of tombs dropped
15,260 bombs dropped

The result of this effort was the destruction or the significant
damaging of 15 bridges., The averege expenditure for each btridge damaged

or destroyed weas

190 scrtiea attacking
350 tons of bombs dropped
1,170 bombs dropped
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n a given periocd of time, = certain number of sorties can be dispatched.
Since it can be expected that, on the aversge, for every 130 sorties one bridge
will be hit, it is poseitle to determine the expected number of bridges that
will be Gemaged in a given cperetional pericd. Knowledge of this will enabdble
ths effort to te concentrated on the prcper number of dridges and will avoid
spreeding the effort over lower pricrity targets to the detriment of higher
priority tergets=. As bcmbing accuracy improves the average number of sorties
rer bridge will be reduced.

The everage croup mission for the period 1 August to 1 November 1G43
was 30 A/C so that an averege of 6-1/3 grcup missions (190 scrties) wes
expended for each bridge succesafully ettacked. This is an aversge figure
8o that it can be expected that some bridges will require less then this
number of missjons and some will require more. The following teable gives
an indicaticn of the expected variation in number of missions (30 A/C)
required.

IABLE 111

Probability that the Bridge will be Destroyed Qg the End of the 1lst Mission,
2né Mission, etc.

!’ end of 1lst Missio 15,84 FProbability B
" *  2nd LI 25.0% .

L] " " Brd n uo.zg .

[ [] " hth L] 2"9.7% . .

] L ] ] Sth .- 57.7% "

* % ® Ggnp 0 64.i% .

ORI SO 70,1% "

R T4e83% .

LT S 8.8% .

"o *loth " 82,28 *

As shown by past experience, highway bridges and rajlroad bridges
are difficult targets for bombers orerating at medium or high altitudes.
The dimensions of the railrced btridges sttacked are of the order of 20 feet
by 30C feet. The probebility of hittirg a target of this size is small
unleses the bomberdment crews have a high degree of accuracy. This is
illustrated in Table 1IV.

ri
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IABLE IV
' WWWM
bx 300 !Qet-

Measures cf Accurscy

€ of Bombs £ of Bombs

Within 600 £¢  Within 1000 £t No. of Sorties

of Target of Target Cep Required

21¢ 34% 1500 £t 255
312 50% 1000 £t 1119
58%. . 2% 500 £t 33

These velues indicete that past experience in attacking bridges is
in approximate agreement with bombing accuracy sxperienced in other theeters
of operations.ss In this Command, the operationz wer: carried out with 81.5
percent of the sorties made by medium bombers. The 'esults obtained were
epproximately those expected from an accuracy equal to a Cep of 1200 feet.
Experience with heavy bombere at high altitudese#s has shown an accuracy eqiual
to a Cep of approximately 1500 feet. It is wortl noting that if bombing
accuraey could de improved to something approaching treining school assuracy, -
such as a Cep of 500 ft, the number of sorties required would be reduced from
190 to 33. This would mean that more then £ times as many bridges would bde
destroyed with the same expenditure of effort.

V. Application to planning of ggerations.'

In a given operational pericd let us suppose that there are available
for attacking bridges 31 group missions, of 30 A/C each. On the basis of the
information available on past experiense, that is, that an average of 190
sorties is expended for each bridge successfully attacked, it is expected
that these 31 missions will demege or destroy 5 bridges. Therefore, if the
success of a certain pleanned attack requires the destruction of more than 5
bridges, during this operational periocd, the probdbability of its suceess is
smell. This is illustrated in the following teble which shows that the pro-
bability of hitting ten dridges is only 1.7%. In order to have a reasonable
expeetation of suocess for the planned attack it is necessary to limit the

‘ mmba' of .bridges required to be destroyed.

* ZEach sortie dropping 6 bombs in 20 ft. train with c:.rcular
Probadble Error of 1500, 1000 and 500 ft.

#s Bombing Accuracy: May 1943; Report No. 14 and Anaiysis of '
Bombing Accuracy: July 19.3; Report No, 15 of (Operations

——Analveis Section, HeQu. IX G,
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Eith Experditure of 3J) Missiops

87% probability of successful attacks on at least 3 bridges
73‘ [ ] " " " ] " h | ]
[ [ ] " . " L] ] 1
gg; " " " ] [ ] " " '2 L}
20% " ) " [ ] - " [ ] [ ] [ ] 7 "
lo% " [ ] " . " " ] 8 L §
Sx ] " | ] ] L ] " L} 9 L
1.7z [ ] [ ] | ] . " [ ] [ ] " 10 L]
0.58% " [ ] | ] » [ ] ] [ ] 11 |
0.17z L] [ ] [ ] [ ] ] [ ] [ ] 12 [ ]
o.o-sz ] [ ] | ] " [ ] | ] . 13 [ ]
°.°2x ] L ] ] [ ] [ ] . | . [ ]

Y

If the success of the operatiocn does not require the destruction
of & specific number of particular bdridges, then it is not materiel how
mary bridges are attacked. If the effort is spreed over 31 bridges, each
attacked by a single mission, the sxpeetaticn is still that 5 will be
damaged or destroysd, However, it is impossidle to foretell which 5 of .
the 31 will te successfully attacked. 1In order to have a reasonabdle
probability of hitting 5 specific bridges, it is ngain negegsary to limit
the number of targets. .

VI. Susceptibility of Hridces to Romb Damage.

The type of brilges encountered, listed in the order of frequency
of occurrence are

1., Masonry aréh bridges.

2. Stesl truss and girder bridges. ~
3. Reinforced concrete bridges. :

+ Wood trestle and pontocn bridges.

. Steel arch bridges.

+ Suspension bridges.

onln g

The susceptibility of these various types cof btridge to bomd damage
depends upon the inherent atrength of the bridge, that is, the quality of
the engineering deesign and the quality of the bullding construction. 1In
addition, it depends on the size, location and number of mein supporting

counntmm

W
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elementz end slm0 upon the st-veturel sryetem utilized.,® Ins;pscticrn of
Italian bridges indicates thet in generel the crder cf susceptidbility to
bond damagasw is '

Wood trestle and pontoon bridges.
Reinforced concrete bridges,
Masonry arch bridpes,

Steel truss and girder brid;es.
Steel arch bridues,

Suspersion bridges.

oMn g~ o

Bxperisnce during the period 1 Aug 43 tc 1 Nov L3 has teen that cf
the bridges thet were successfully attacked, S received rather seriocus
damege and [ were not 20 sericusly dame.ed.

idxes Not Seriously Deameced

Angitola RR bridge., Steel truss,
Cepus KRR bridge. Steel plate girder.
Orvieto RR bridge. Steel truss.
Senevento HW bridge. lusonry arch.

Bridgzes Sericusly Demeged

Angitcla HW Lasonry bridge

Casnicello Arnone HW Mesonry bridge

Capua HW, 3 miles North Mascrry bridge

Capua 0la HW Masonry bridge

Crvieto RR, North Masonry bridge

Capua New HW . Reinforced concrete bridge
Bolzanc RR Steel bridge

Guilliancve RR Steel bridge

This suacws that LOT of the steel bridges that were hit received
serious damege and 83% of the mesonry bridges were seriously damaged.

The varietion in susceptibility to bowb demags is & fector of

* A8 an exauple, the suspension bridge hes a low susceptidbility,
It has only two main supporting elements, the suspension cables
and the towers, These elements are relatively smell end have
high strength. The quality of design and coastiruction is usually
very good. Serious deamege, other than destroying the deck, cen be
dore only by cutiing the suspensicn cables or desiroying the towers,
#+ Thie will vary in individual ceses and eaci bridge should dbe

—<udged on its cwn merits,
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sufficient impcrtance to warrent careful conaideration when selecting tergets.
This variation will zlsc govern the optimur eize end fuzing of the bombs ¢nd
the optimur. altitude of attack., Because of the amall probability of cbteining
hits or a bridge it is desirable to cerry 2 meximum number of tcmbs per sortie
to increase the probability. The factor that will govern the number of bombs
to be cerried is the susceptidility of the bridges to damage.:' This will
deternine the smallest zize of bomb that will cause satisfactory damsge.

The fuzing of the btomb end the sltitude of attack are governed ty the necessity
for obtaining detonation of the bomb at thet elevation which will cause the
greatest damage. It is apparent that the wide variation ercountered in ltalian
bridges will have a marked effect on the optimum methods of ettack. The
Operations Analysis Secticn, Fifteenth Air Fcrce, is prepared tc essist in
bridge target selecti n and tactics for this Commend.

ViI. ieulty of Lzinteiminc e ; .

The diffieulty of repeiring & bomdb dameged bridge sufficiently to
maintain traffic varies greatly with individual bridges. It i= not possidle
to give a complete generalization but the following items give aome of the
cases of importance.

More Difficult to Repair Less Difficult to Repeir
Bridge at high elevetion Bridge at low elevation
above stream bed, above stream bad,
Water in the stream bed. Stream bed dry. ’
Long span bridges. Short span bdbridges.

- Arch bridges. Girder and truss bridges.

Selection of targets should be influenced by considerations of traffiec
naintenance, When only a limited number of bdridges can be expected to be
destroyed in 2 certain period cf time it ie desirable to have each bomb hit
achieve & maximum interruption of traffiec.

VIII. Suikebilitv of Eridees s Bowbing Tergets.

In view of *the present status of bambing aceuracy, dridges are not
satisfactory terget=. The small dimensjions cof a bridge make the probability
of obtaining & hit small, In addition, the isolated location of the usueal
bridge mekes the neer missss worthless as there is nothing of militery signi-
ficance in the neighborhood of the bridge. On the basis of present bombing
acouracy, the most suitable target is one having dimensions of the order of
1000 feet, With such targets, a reascnadbly large percentegs of bombs will
fell in the terget arsa and will be in & position to do significant damege.
It was this factor that made the esttacks on the railrocad marshalling yards in
Italy so successful. In particuler, the success of the attacks on the Naples
marshalling yard was due to the fact thet the target area was large enough so
that many hits were obiained on the terget and the near misses caused severe

US CCeRNFIDIRNIIAL
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damuge to the industrial zone surrounding the target. In view of the large
expenditure of ‘effort required to damage a bridge, the question as to whether
the value of the expected results ill cytweigh the required exrenditure is of
importence., An example of this is the series of ettacks made on the 14 bridges
over the Volturno and Celore Rivers, A total of $6( sorties and 1617 tons of
bcmbe were expended., Damage extensive enouzh to halt traffic was caused %o
five bridges. The other § btridges plus &n edditional tempcrary bridge at
Castel Voliturno were still serviceable, The expenditure of 1617 tons of bombs
was profitedle only if theé five bridges destroyed, plus incidental demage, had
a values, strategic or tectical, greater than the value of 1617 tons of bombe
dropped on some other target.

This is not intended to be an indictment of the U.S. Air Force technique
cf tambing., Excellent resulte are obtainable with this technigue as has been

demonstrated meny times, However, as long as bombing eccuracy is being improved,

we shculd be aware of both the capabilities and limitation of our technique.
We must recognize that combat bambing hes not yet achieved training school
accuracy. Ju order to use bambdardment operations most efficiently, planning
should be based on present accureacy and not on the accuracy obtained in train-
ing schools.

IX. LUas of Delayv-Action Fuzes Asalnst Bridges.

Attacks were made on the highway bridge at Ponte with some of the bombs
fuzed for delayed action. It hed been planned that the attacks would destroy
the bridge and that the detonation of the delayed-action bombs would delay
the repair of the bridge. The.attacks were not successful.

Attacks on Ponte Highway Bridge

2, Sep 433 18 B=25; 310 BG; 265 tons cf 500 1b bombs
5 2

. t [ [
Total 35 sorties 504 tons of bombs

In view of the fact that an average of 190 sorties and 350 tons of
bombs were reguired for each bridgs successfully hit, tLe attack on the Fonte
Bridge wes on too Small a scale to warrant a reesonable expectation of success,
For such an attack it would be necessary to plen on approximately 120 scrties
in order to heve & 508 certainty of succeeding.

"4n aaditional factor tending to reduce the chance of success of the
attack on the Ponte Bridge wes the nature of this particular bridge. It was
a steel arch bridge of epproximately 140 ft span with all of the arch below
the deck, The main supporting members of the bridge, the arech ribs, were
small in size, had great strength and were at a varying slevation below the
deck of the bridge. These factors mede the Ponte Bridge much less susceptible
$o0 serious bomb damege than the averege Italian bridge.
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X. QDamolition of Eridges by the Fpemy.

A8 a natter of record, it is here noted that when the Germen army
has evacuated & regicn, such as the Volturnc River Valley, all bridges are
demolished, The demolition is very thorough. Not only is it eimed at
stopping traffic, but it 1s dcne in such a manner as to mmke it most diffi-
cult to repair tae tridges.

XI. Conclusions.

) A. Operaticns of this Commend prior to 1 Nov 43 show that on the
average onc bridge was significantly deameaged for every 190 scrties flcwn
and every 350 tons of bombs dropped in attacks sgeinst bridgee.

B, The results achieved by this Command 2geinet enamy bridgea are
in approximete agreemert with tombing accurecy experienced in other theaters
of operation.

C. Because of the marked variations in topogrephy in Itely &nd because
of the different building materials and structural types utilized in Italian
bridges, there is & great variation in susceptidility to bomd damage end in
difficulty of repairing bomb demege. In view of the relatively small number
of hits to be expected, consideration of the above items when selecting
tergets is important in making each hit count for the most.

D. The relatively small size of bridges mekes them unsatisfactory
bombing targets in that 'a large expenditure of effort is required to demage
them, The Qquestion as to whether the value of the expected results of
attacking certain bridges will outweigh the expected value of drorping that
tonnage of tombs on other targets should be considered.

This study made by G. W. Housner,

S. G. FRANTZ
Section Chief

LEGIBILITY PCOR
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(8iatiatics Compiled ¥rom INTOFS, HeGe, 15 AF)

M 1. Acquependente.,
21 0et 19431 36 B~26;.315 m; 66 tons 1000 1b bombs.
2. Altinia,
H 21 oct 1943; 28 B=17; 2 BG; 84 tons 1000 1b bombs,
© 23 06t 1543; 36 Be25; 310 BG; 54 tons 500 1b borbs,
3. A&morosi RR. /
. 22 Sep 1943; 24 B=-26; 315 BG; 32 tons 500 1b bombs.
“ 24 Sep 1943; 18 B-26; 320 B3; 27 tons 500 1b bombs.
25 Bep 1543; 16 3-25; 510 BG; 24 tons 500 1b bembs,
ll». Amorosi HW.
M 30 Sep 1943; 18 Be25; 310 BG; 27 tons 500 1b bombs,
5, 6. Angitola BR and Angitols HW,
7 Aug 1943; 36 B=26; 320 BG; 72 tons 1000 1d bombs.
7 dug 19433 35 Be26; 319 BG; 70 tons 1000 1t bembs.
8 Aug 19433 36 B~-26; 319 BG; 52} tons 500 1b bombs,
M 8 aug 1943; 36 B-26; 320 Ba; 48 tons 500 1b bombs.
9 Aug 19433 37 B=-263 17 BG; 55} tons 500 1b bombe.
9 Aug 19433 39 B-26; 319 B3; Sk tons 500 1b dambds, ‘
11 Aug 19433 L5 B-25; 310 & 321 BG3 63.5 tons 500 1b bombs,
18 Aug 1943; 36 B=25; 321 m; 54 tons 500 1b bombse,
T. Angitola pontoon.
M 16 Aug 1943; 2l Be263 319 BG; 36 tons 500 1b bombs.
17 aug 19433 38 B=-263 17 BG; L8-1/4 tons 500 1lb bombs,
18/19 aug 19433 38 Wellingtons; 236, 330 Wings; 80 tons
mixed bombs, ,
80 Antheor Viaduct,
H 31 oet 1543; 38 B=17; 95, 301 BG; 108 toms 500 & 1000
1t bombs.
9. Bensvento HW.
.12 Sep 19433 19 Bel7; 2 BG; 57 tons 500 1b bomds,
o Sep 1943; 68 B=17; 99, 301 BG; 102 tons 500 1b bombs,
._ Sep 1945; 39 Wellingtons; 236, 331 Wings, 72 tons
Kxed bombs,
H 21 Sep 1943; 33 B=17; 97 BG; 96 tons 1000 1b bombs.
20/21 Sep 1943; 50 Wellingtons; 330, 331 Winge; 72 tons
mixed bombs, ,
M 24 Sep 1943; 34 B=25; 321 BG; 49 tons 1000 1b bombs,
1C, Bolzano RR. ,
25 Sep 19433 1L B-17; 301 BG;.35 tons 1000 1b bombs,
% oet 15435 64 B=173 2, §7, 301 BG; 164.5 tons 1000 1b bombs.
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11, caiazzo. Pianc 4i 1w,
. 25 Sep 1943; 18 Be26; 17 BG; 26 tons 300 1b bombs,
A 29 Sep ‘1943; 29 B=25; 321 BG; 43 tone 500 1b bombs.
30 Sep 1943; 36 B=25; 321 BG; 46 tons 500 1b bambs.
12, 13. Canocello Arnone RR ad Cancello Arnone HW,

¥ —— G Sep 1545; 60 B~17; 2, 301 BG; 180 tons 500 1b bombs,

;. 2L-8Bep

M

'14,

-

‘ \ - . 17.

M

1943; 36 B~-26j 320 EG; 54 sons 500 1b bombs,

23 Sep 1943; 18 Be26; 320 BG; 27 tons 500 1t bombs,

24 Sep 1943; 18 B-265 320 BG; 26 tons 500 1b bombs.

25 Sep 1943; 38 Be26; 320 BGp 56.5 tons 500 1b bombs,

29 Sep 1943; 18 B=26; 319 BG; 26 tons 500 1b bombs,
15, 16« Capua. One RR, two HW bridges.

9 8ep 1943; 61 B=17; 97, 99 BG; 172 tons 500 & 1000

1b dombs, ‘
18, Cepua. (ne HR, One HW, 3 miles NE Capus. ~
16 8ep 1943; 53 B=25; 310 BG; .61 toms 300 1b bombs, e
21 Sep 1943y 36 B-25; 310 BG; 43 toms 300 1b bombs, :
25 Sep 1943; 18 Be26; 319 BGj 23.5 tons 300 1b bombs.
30 Sep 19433 33 B=26; 319 BG; 47 tons 500 1b bombs,

3 0st 1943; 36 B-26; 319 BG; 51 tcns 500 1b bombs,
Caatelvenere HW.

29 Sep 1943; 18 Be25; 310 BG; 27 tons 500 1b bombs,

30 Sep 19433 16 B=25; 310 BGj 27 tons 500 1b bambs,
@Grazzanise HW.

1/2 oet 1943;. 30 Iollingtonl; 231, 236, 330 Wings,

50 tons mixed bombs.

Groeeeto RR. ‘

20 Ost 1943; 26 Be24; 98 B3y 72 tons 1000 1b bombs.

22 0et 19435 36 B=25; 310 BG; 52.5 tons 1000 1b bombs.
Grottaminarda HW,

22 Sep 19433 36 Be25; 321 BG; 49.5 tons 500 1b bombs.
2/, Sep 1943; 18 Be25;.310 BG; 27 tons 500 1b dombs.
Guillianova RR. R

21/22 0st 1943; 47 Wellingtons; 231, 236 Wings,

82 tone mixed bombs.

14 Oost 15433 33 Bel7; 310 BGj 107 tons 500 1b bombl.
25. Marina di Catanzaro. Two RR bridges.

L Aug 19433 51 B-26; 17, 319 BG; 704 tons 500 1b bombs,

7 Aug 19433 36 B-26; 17 Bay 77 toms 1000 1b bombs,

8 Aug 1543; 36 B=25; 310 BG; 53 tons 500 1b bomba,

9 Aug 19433 35 5-25; 310 BG; 52-1/4 tons 500 1b. bombs..
11 Aug 19435 35 B=26; 319 BG; 52f tons 500 1b bombs,
liarscianc RR.

23 06t 19433 36 B-26; 319 BG; 50f tons 1000 1b bombs.
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27. Montalta di Castro RR.
2C oet 1943; 56 B-26; 31¢ BG; 70 *one 1000 1b boubs,
21 oet 1913; 36 B=26; 320 BG; 65 tons 10CO 1b tombs,
23 oet 19L3; 12 B~2b; 320 BG; 24 tons 1000 1b bombs.
28. Orvieto RR (North). :
<. 2@l Oet 194™; 32 B=17; $9 BG; $3 tone 1000 1t bombs. .
2l 0et 1943; 3% B-24; 98, 376 BG; 120} tons 1000 1t bombs.
M 22 oet 1943; 24 B-26; 319 BG; 42} tons 10CO 1b bambe,
29. COrvieto RR (South),
£ 20 cet 1945; 32 Bel7; 2 BG; 95 tons 1000 1b btowbs,
20 Oct 1943; 36 Be26; 320 BGj 64.5 tons 1000 1b bombs.
22 Cet 19L5; 24 B~25; 320 BG; 43 tone 1000 1b bombe.
24 et 1943; 24 B~26; 320 BG; 43 tons 1000 1b bombs.
24 Oet 19L3; 35 Be=25; 310 BG; 42 tonma 100C .t bombs,
30. Pacle RR. ,
e 4 &ug 1943; 47 B25; 321 BG; 69 tons 500 1b borrbs .
31. Ponte HW,
A 2l Sep 1943; 16 B-25; 310 BG; 263 tons 500 1b boxbes.
‘ 25 Sep 1943; 17 B~-26; 31S BG; 24 toms 500 1b bembe.
32. Porto Civitanove RR.
- 22/23 oet 1543; 50 Wellingtens; 33C, 231 Wings;
65 tons mixed bombs,
33+ 34. Pescara Br, Porto San Gicrgio Br, Guillisnuva Br.

N 14 Oet 19L3; 36 B~24; 98, 376 BG; 110.5 tons 1000 1b bombs,
35. 8an Martinc.
M 22 Sep 1543; 30 B-25; 321 BG; L1 toms 500 1b boxbs.

36' 37. 380 S&pri. Onse HR, two HY EBr.
7 Sep 1G43; 106 B-26; 17, 319, 320 BG; 157.5 toms 500
1b bozbs.
8 Sep 1943; 105 B=26; 1M 315, 320 BG; 153 tons 500
1b bambs,
39. Talamone. '
14/15 cet 1943; 47 Wellingtons, 330, 236 Wings, 95 tons
mixed bambs,
4O0. Terni Vieduet. RR.
T M 24 oet 1G43; 24 B=26; 319 BG; 4L tons 1000 1b bombs,
41 - 46, Tretbisacce. Three iw, three RR Er.
7 Sep 1943; 32 B-25; 310 BG; 45 tons 500 1t bombs.

M

I S Ser 1943; 36 B-25; 310 BG; 535 tons 500 1b bombs.
47. Vinchiaturs RR.
M 29 Sep 1945; 7 B-25; 321 BG; 10.5 tons 50C 1b bombe.
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. ALFENDIX 2
Inspacticn Qf Bridges In Ytalv, Qcfober 19L3
1. penevernto Highwey Bridge. Multi-span mesonry arch bridge. 4 very
lerge nurber of bomb craters were visitle in the irmediete vicinity of the
bridge. The portion of the city adjacent to the bridge wes completely
denclished., One bomb hit haed been obteinsd on the center of one arch., Cne
half of the arch was destroyed but traffic was maintained over the other half.

Subsequent to 20 QOctobsr, ean edditional portion of the dzmaged arceh collepsed.
This completsly stopped traffic over the bridge.

2. Capus Railroad Rridce. This bridge was & multie-span, single track,
through plate girder bridge. The steel plate girders had a span of ebout 100

feet and 2 depth of 7 feet., The bridge was ccmpletely demoliehed by the
Germans., The two center (mascnry) piers were destroyed, and the steel bridge
itself had been mangled ty demoliticn charges 2o as to maks it imposeible to
re-use the girders. The demclition of this bridge was so complete that it

was. impossible to tell whether it had received any bomb demage. Caly & few
scattered craters were seen in the near vicinity of the bridge. Reconnaissence
photos show one hit on the center of bridge obtained cn G Septexber 1943.

At this deéte, the bridge was still sterding but one girder was damaged.

3. gCapua Highway Bridge (New). This wes 2 two lane, continuous,
three span, reinforced concrete, girder bridge. The end spane were approxi-
mately 110 feet and the center spen 130 feet. The thickness of the beams at
midespan was 5 feet and at the supports 13 fest., The bridge was continuous
over the supports with a suspended center s;an, The two center piers had
been demolished by the Germans and the entire bridge dropped into the river
bed. Only two bomb craters were found in the near vicinity of the bridge
(about 500 feet away). Reconraissence photos shcw that on 9 Sep 1543, a
hit was cbtained over the first intericr suppert on the south end of the
bridge. This hit dropped the socuth zpan of the bridge into the river.

L. Capua Highwey Bridge kgld). The easterly bridge at Capua was

an old measonry arch bridge. This had been sc cormpletely demolished that no.
recognizable fragments remaired, Only one crater was seen in the near
vieinity of the bridge. The reconnaissgance photoe sicw thet on § Sep 19&3.
the south arch of the tridge was desircyed by = temb hit,

~ 5. : ey 35e. This was stated by the netives
to have been a low timber bridge comstructed by the Germans about cne-haif
mile west of town and to have besn completely destioyed by the Germans. The
inhabitants of the town stated thet nc bombe fell near the bridge and that
it was in continual use by the Germens until they evacuated to the north
sids of the river. The town of Custel Volturno had received considerable
bomb danege. The small ferry across the river was still in operation.
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6. Graszanise Hi.bhwey Erides. Low tirber bridge on clozely spaced
piles, lccated &t the edge of the town, There was no evidence of bomb hits

" neur the bridge. The town, however, wae danaged by bemtings The bridge

hed been derolished by the Germens, FPhoto reconnaissance of 1 Cetoter 1943
guows the bridge intact. The bridge wes erscted by the Germ=ne between the
dates of &3 Septexber anéd 3C September 1943,

7. plang . di Cuiezzo Hishvay Eridre. Low timber bridge on closely

spaced piles. Nothing remains of this bridge except the tops of the piles
projecting out of the water. There are bomb craters near the arproaches of
the btridze on both banks ¢f the river ard numerous craters in the general
vicinity of the bridge. 1t wees nct possible tc ascertain whether the
bridge had sustained any bomb demage., Pooto reconnaissénce of 50 September
1¢43 chows the bridge intact,

- 8. &morosi dighwey Eridie. Multi-span, masgonry arch bridge. Tae
two central spans over the river were deanclisned by tae Germans, There wes
no evidence of bomd damage tc the bridge and there were nc bcmb craters in
the immediats vicinity of the bridge., It wes stated by the natives thet ro
borte had struck the bridge and that scme boubs had landed in the hills to
the north and others hed etruck about cne mile west of the bridge. Photo
reconraissarce of 50 Seitemwber alovws the bridge intact.

9. Augrosi Reilroad Bridrce. Multi-span mescary erch bridge carrying
both the higchway end a single treack reilway lipne, Ceven bomb craters were
géen in the general vicinity of the south end of the drilge. There wses no
evidence of tomb demage to the bridge. It was also steted bty the natives that
no bombs hit the bridge. Two srens of this bridge were Gemolished by the
Germans., TFhoto reconnaissance of 30 September shows this bridge intect.

10, (Castelveners Higshway Bridge. Steel susrension bridce of ebdut
140 fest span., There wes no evidence of tomt dazmage. Three bom® creters
were seen in the general vicinity of the bridge. The bridge ned becen
dropred into the river by the Germuns, Pholo recornaissence of -0 Septenmber
shcowed the bridge intect.

1l. Donte Highway Eridce. Steel arch bridge of abtout 150 feet span.

Fifteen bomb craters were visible, lccated at from 4O to 1000 feet from

the briGge, There was no evidence of bomb dawace. The steel arch has been
demclished by the Germans, Photo reconnerissance of 30 September shows bridge
intact. Scme delay =2cticn bombs had been used in the attack on this dbridge.
One of these bombs struck the bridge abutment (photo recon)., There was no
evidence of bomb damage to the sbutment,

om-mgmﬁ.) CONF IDENTMI.
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AFPENDIX 3
Method of Classifying Succesaful Attacks

The determiration of the successful attacks on bridges wae mede on
the basis of INTOPS and inspection of reconnaissance photos. When suite
able, reconnaissance photos were used when aveileble. When nc suitable
photos were available and INTCPS reported no hits, the attack wes classed
as unsuccessful, The resulting statistics are not claimed to be exact.
They &re, however, probably conservative as all the bridges that are listed
as receiving direct hits were seen in reconnaissance photos to be in a dem-
aged condition. There is a possibility that two of the bridges listed in
Teble II should be in Tuble I. Due to inexact designations of targets at-
tacked, there is also the possibility thet some of the missions egainst
bridges have not been included. In Several cases, attacks were mede on
localities wihere e reilrced bridge and a highway bridze were not far apart.
When no definitc statement was available, it was assumed that the railroad

bridge wes the target. The statistics incorpofeved in the report ere thought

to be correct to within 15%.
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DEPARTMENT OF THE AIR FORCE
WASHINGTON, DC

23 June 2010

HAF/IMIO (MDR)
1000 Air Force Pentagon
Washington, DC 20330-1000

Bobby Sammons.
P.O. Box 1680
Cloudcroft, NM 88317-1680

Dear Mr. Sammons

Reference to your letter, undated (attachment 1) requesting a Mandatory
Declassification Review (MDR) for Defense Technical Information Center (DTIC)

documents:

ADO004521 ADO005224
ADO005736 ADO005735
ADO006796 ADO004876
ADO005809 AD003234
ADO005808 AD004232

The review for the documents have been completed and the declassification has
been downgraded to UNCLASSIFIED and copies are attached for your information.

Address any questions concerning this review to the undersigned at (703) 692-
9979 and refer to our case number 07-MDR-0786.

Mapdgdtéry Declassification Review Specialist

2 Attachments
1. Letter, Request for Documents
2. 10 DTIC Documents

cc: DTIC w/o documents



