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The Point Pleasant Bridge, often spoken of as the
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Silver Bridge, suddenly collapsed on the evening of
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December 15, 1967. The catastrophic failure of this
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structure that spanned the Ohio River at Point Pleasant,
West Virginia, created many unique problems and posed many
new questions to the bridge engineering profession. One
question that was paramount was, '"'What caused the bridge to
collapse?'". Arrangements were made with the Corps of
Engineers to perform rescue work and to clear the wreckage
from the Ohio River channel as quickly as possible. It was
decided that in order to facilitate the study of all possible
causes of the failure an attempt should be made to reassemble
the bridge, similar to investigations of aircraft accidents.
Consequently, a 25-acre reassembly site was leased approxi-
mately two miles downstream from the bridge site on the

West Virginia shore. Although the exposed wreckage was
photographed and sketched to identify it as much as possible,
the wreckage below water was more difficult to identify.

The Corps of Engineers made available two derrick barges

which operated on a 24-hour a day schedule to perform the

rescue and salvage work. Assistance in this operation was




provided by divers working for the Dravo Corporation under
contract with the Corps of Engineers. The divers found it
impossible because of the darkness under water to identify
the wreckage except by feel. Because of the need of getting
the bodies of victims, and cargoes of trucks, removed as soon
as possible, as well as to open the channel for river traffic,
some of the bridge members had to be flame cut br broken off
during salvage operations. A piece marking crew from the
West Virginia Highway Department identified bridge members
when they were being removed from the river by painting
identifying marks on them. Figure 1 shows the two derrick
barges engaged in salvage operations at the site of the
collapse working in the area of the West Virginia side
span. Barges were used in transporting the wreckage to the
reassembly site whére it was unloaded and stockpiled on the
river bank.

The reassembly site was designed in such a way that
the trusses and eyebar chains would be laid out on the
ground separated by a gravel road simulating the bridge
deck. Additional gravel roads were made so that cranes
could pick up the steel from the stockpile on the bank and
place it in the proper position on the ground. An aerial
view of the reassembly site is shown in Figure 2. The
eyebar chains can be distinguished in position on the

ground. The north or upstream side of the bridge is nearest

the river. The Ohio end of the bridge is at the left side
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of the figure. Also the two towers can be seen partially
reassembled in separate areas adjacent to the stockpile of
salvaged material. The Ohio tower is the one at the right
side of the picture. The hanger straps were also placed in
a separate location for later identification. Most of the
steel at the reassembly site was taken from the river and
consisted of the West Virginia side span, the main span and
part of the Ohio side span. The section of the bridge that
fell on the Ohio bank was stockpiled on the Ohio shore.

Mr. William Domico, bridge engineer for the West
Virginia State Roads Commission, was assigned the responsi-
bility by the State to place the steel in its proper location.

During the time the steel was being salvaged, various
groups and individuals visited the site to inspect the work.
It was discovered that a few critical pieces had not been
salvaged. Additional search activities were conducted in an
attempt to recover them. Success occurred in locating the
outboard piece from the fractured eye of eyebar No. 330,
but the pin that had been in the eyebar chain at joint
C13N was not recovered even though three separate dredging
operations were conducted for that purpose. |

During the time the State was laying out the steel
at the reassembly site, various groups and individuals were
invited to examine it.

Dr. Hechtman, under contract with the Federal Highway

Administration, made several examinations. Mr. Scheffey,



Chairman of the Structural Analysis and Tests Working Group,
decided that it was essential to identify and catalog the
fractured bridge members and the types of fractures that had
occurred from the layout at the bridge reassembly site.
Consequently, personnel from the Bridges and Structures
Specialty Group, Structures and Applied Mechanics Division,
were dispatched to Point Pleasant, West Virginia, to perform
such a task. The operation was like a giant jigsaw puzzle.
Problems existed for determining where each piece fit because
of the size of the area (approximately 300 feet by 1500 feet)
and from the fact that pieces might be duplicated from two
to four to eight times. To identify some of the pieces
required a detailed scrutiny. Dimensions were carefully
measured. Size and shape of gusset plates, numbers and
rows of rivets, and other physical features were compared
with a set of as-built drawings of the bridge to properly
identify the pieces. Sometimes drip marks on the painted
surface were used to indicate which was the top side of a
member and at the same time might identify which end was
which.

Each piece of steel that had been placed was examined
to make sure it had been positioned properly and that pieces

still missing in the puzzle were located and placed in

positions by crane as shown in Figure 3.
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Some problems experienced in identifying the pieces
were caused by corrosion of the fractures, the inclement
weather, the rank growth of grass and meadow flowers that
grew up around the pieces, and the settlement of some of the
heavier pieces into the soft ground. All of these problems
were resolved to obtain the definite identification of main
members of the bridge.

" Because of the length of time involved between salvaging
operations and identifying and placing steel at the reassembly
site, the original identification markings on the steel became
indistinguishable. Consequently, new identification numbers
were painted on each piece. Pieces were numbered consecutively.
The fractured ends of each piece were compared with the ends
of the adjoining pieces. In cases where some doubt existed,
other pieces that might possibly fit were either brought to
the particular location and tried, or in some cases comparisons
were made by tracing the outline of the fractured end on paper,
photographing it or making a plaster cast of it. Where
definite matching occurred between pieces, match marks were
painted on the ends. In a few truss panels, it was impossible
to identify the correct location for a diagonal, even though
two or three were tried. In these instances, the duplicate
diagonals were left in these locations and are shown on

subsequent photographs and drawings that were made.
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dD At the same time that this work was proceeding, photographs
of completed sections were being taken from the platform of

a giraffe approximately 30 feet above the steel at the
reassembly site as shown in Figure 4. Photographs were

taken at approximately 25 foot intervals along each truss.
The elevated platform was positioned so that an overlap of
approximately 40 percent between photographs was obtained.
The 101 photographs obtained were later fitted together into
two 25-foot long continuous strips and mounted on kraft paper
to form a montage of each side of the bridge. Originals of
the two montages are on file at the Fairbank Highway Research

Station for reference with this report. In addition to the

‘I consecutive identification numbers that showed on the pieces,
panel point identification figures and a yardstick for a
scale were also put in place for each photograph. In this
way each photograph could be clearly identified and the
print could be enlarged so that the yardstick scales were
the same size for each finished photograph. This adjustment
was essential to care for any variations in the height of
the giraffe platform and in the focus of the camera.

In addition, all of the fractures in the main chord
members and in the chain were photographed at close range
from two or more directions to show details. Later, the

476 detail photographs together with the two montages were

laid out on a large table at the Fairbank Highway Research




Station and were used to help resolve questions that arose
regarding the location of pieces at the reassembly site and
the types of fractures that had occurred. Prints of each of -
these detail photographs are also on file at FHRS for
reference with this report.

After the pieces had been positioned, line drawings
were made of both the north and south truss and eyebar chain
of the bridge. Lengths of each piece and the respective
identification number are shown on these field drawings.
This information together with information concerning the
type of fracture were put together on 17 drawings numbered
1 through 17 and are included as part of this report.

QB - The structural members that formed the floor system,
although brought to the reassembly site, were not placed in
position on the ground between the north and south trusses.
However, Dr. Hechtman examined the floor beam connections
in the main chord members to determine the kinds of action
that occurred during collapse. The types of failures that
occurred at the floor beam ends have been documented in
Dr. Hechtman's November 8, 1968 report entitled "Further
Examination and Cataloging of Fractures in Wreckage of
Point Pleasant Bridge."

The reassembly site was visited from time to time by
various members of the Structural Analysis and Tests Working
Group and by ®thers invited to inspect the wreckage. Infor-
@D mation obtained by some of these was used to identify and

place the steel in correct positions or to give expert




opinions concerning fractures or details. 1In addition to
some already named in this report, some of the others who
visited the site were Captain William C. Foster of the
National Transportation Safety Board, Mr. J. G. Lutz of

J. E. Greiner Company, Professor W. L. Starkey of the Ohio
State University, Mr. J. A. Bennett of the National Bureau
of Standards, Mr. G. W. Steele and Mr. H. B. Hood, Jr., of
the State Road Commission of West Virginia, Messrs. F. M.
Masters, Jr., and L. C. Bellanca of Modjeski and Masters,
Mr. Harold Mindlin of Battelle Memorial Institute Columbus
Laboratories, and Mr. William M. Thatcher of American Bridge
Company of United States Steel Corporation.

Certain pieces of the bridge were selected by the
Structural Analysis and Tests Working Group and shipped to
various research groups for further detail examinations and
tests. Sometimes complete eyebars or complete joints were
selected for this purpose. At other times, only small
pieces of a member were selected. The location of the
pieces are shown on the 17 drawings together with a code
to identify to which laboratory they were sent.

Two of the shortef eyebars from panel UO—Ul, nominal
length 25 feet 4 inches, one of which had been selected by
the Bridges and Structures Group for full scale testing at
the National Bureau of Standards, together with pins and
spacer rings, were taken by Modjeski and Masters and sent to
Lehigh University for tests. A list of these pieces is

shown on Drawing No. 1.



Material originally sent to some laboratories such as
the National Bureau of Standards in some instances was sub-
sequently divided up and sent to other laboratories for tests.
Only the original disposition of the material is shown on the
drawings. Subsequent dispositions are described in file
letters and other reports.

Information from reports by Dr. Hechtman regarding
fractures and other salient details were used for correlating
information obtained by the Bridges and Structures Specialty
Group and for inclusion on the drawings.

The critically fractured and badly bent hanger box at
joint Ul13N together with both ends of hanger Ul3Cl1l3 were
identified at the reassembly site and sent to the Fairbank
Highway Research Station for further examination, as shown
on the line drawings of Drawing No. 3. Sections of the
joints between the hanger box and the top chord were removed
by flame cutting and sent to the National Bureau of
Standards for tests.

This cataloging of information of the reassembly of
the Point Pleasant Bridge together with the documentation
of structural damage and identification of laboratory speci-
mens will be used to provide Mr. C. F. Scheffey, Chairman,
Structural Analysis and Tests Working Group, with additional
information for inclusion in his final report to the

National Transportation Safety Board on the Point Pleasant

Bridge Investigation.
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LIST OF FIGURES
1. Derrick barges engaged in salvage operations in the
area of West Virginia side span.
2. An aerial view of the reassembly site.

3. Crane engaged in reassembly operations; positioning
a fractured member in its proper position.

4. Photographs being taken of the reassembled bridge
pieces.




Figure 1 - Derrick barges engaged in salvage operations
in the area of West Virginia side span.
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“Figure 3 - Crane engaged in reassembly operations; positioning
a fractured member in its proper position.




{a Figure 4 - Photographs being taken of the reassembled
freog - bradge pieces. ‘ vy ‘ : =




NOTES
! All measurements of fracture locations to nearest foot.

2 Samples prefixed with “H" are those selscted by R. A.
Hechtman and shipped to NBS. Somples prefixed "HH"
are those selected by R. A. Hechtman and shipped to BPR.

NOTATION
FC- Flome Cut
CL - Cleavage
SH - Sheor
CS - Cleavage ond Shear

® Positive Match Point

BPR 8 Shipped to BPR (st ship)
BPR Shipped to BPR (2nd ship)
NBS Shipped to NBS

uss Shipped to USS

BTL Shipped to BATTELLE

MISCELLANEOUS SAMPLES
Samples selected and shipped to Fritz Engineering
Laboratory by Modjeski 8 Masters :
| Eysbor 25'-4"t c.c. pin holes, yellow paint
number I{ with original 1l 172" diometer pin
assembled in one end.
Eyebar 25'-4" * c.c. pin holes, yellow paint
number 10, also numbered MM36
2 pins |l 1/2" diameter, !'-1 /2
ring on each.
Pin 11 1/2 ¥ diameter, 1'-5 1/2" long with 3" ring -
Pin 1l 172" diemster, 1'- 5 7/8" long, no ring

long with 4"

s . N

MISCELLANEOUS SAMPLES
Gusset Plate Uz S BPR HH2

Gusset Plate U3zS S.R BPR (O HH3

[Upper end of chain bent post

| Lo Up N.side Ohio end NBS A

[Short section of 2 eyebars

La'i ond 15'T long NBS

[Three pins, all the same length that would fit in joint Ci3
| Two pins include hanger plate NBS

Eyebar 51'- 4 3/4" c.c. pin holes, numbered MM32, NBS /5\
Eyebar 51'-4 3/4" c.c. pin holes, numbered M31, NBS /&\
Eysbar 51'-4 3/4" c.c. pin holes, numbered 50, MMI5 NBS /3\
Eyebor 44'-4 3/4"c.c. pin holes, numbered MM10, NBS
Retainer cap and bolt BPR O HH4, unidentified

MISCELLANEOUS SAMPLES
Eyebar heads from Ohio shore wreckoge

From MM 11, BTL

#3, BTL(8) & BTL(9)
#5, BTL(6) & BTL(D)
#7, BTLA) & BTL(D)

MMI4, BTL @)
MM7, BTL (2)
mmig, BTL (1)

LOCATION KEY

eyebar designated as
From eyebar designated as
eyebar designated os
eyebar designated as

eyebor designated as

From
From
From
From
From

eyebor designated as
eyebar designated as

West Va.

TRUSS AND EYEBAR REASSEMBLY‘ WITH -
FRACTURE NOTES AND SAMPLE LOCATIONS

Appendix

A

DR.1




OHt M%’ WEST VA. &

NORTH TRUSS
LOCATION KEY

WRECKAGE IN THIS AREA 2
INSPECTED AND DOCUMENTED =
WHERE IT FELL ON OHIO SHORE fg
3
T
= 2 o /f——_
== T rantured nes oL N T
e el £2 71N
////T/ 5 /f/;;/ // | N
- A HHI N»q"sse,‘//_%l\{/ /// I N
ok o o e A L e S 7
U ,,/—"::——":7;’\%/ 4 H \\\ ”/ I
swevessn, O ==EEET AN 720 4 |
=== R Z SN A
el 7 ” N Vs H . i |l
7 R /// \\\ Z I Ny, Il
-~ i N I N > ' Y. Il e
i AN 4 I e /4_/ _,,A,__,__—J}:j”:’:’ ST T L
Il ~ Al T i Lg ]
| B T i et La Ly
- L —=——7 Lp L3
I

DR. 2




_—

€y

oHI0. M% WEST VA.
\L_;;“ S < g

NORTH TRUSS
LOCATION KEY

WRECKAGE IN THIS AREA
INSPECTED AND DOCUMENTED
WHERE IT FELL. ON OHIO SHORE

v Math Line

Beorino b {box. BPR
- . earirig box
7 H206 frd rivets !
] Uy o Ys NES R frd AL » €L of conn. Cizls fo UgN
— 2/ 3CL 28 v 9134/,,
\\ 524 04 ; 25’ o 4
O é ;,’ \] ,\‘\ /o }
v % s 4 A&y P z
I\ 3 S SV ANNENE NN Bros ] /87 ;
L " N AR S 06_- 055 4
N B et 3 . elles T Ches
\ )o'\f‘ % el = 25° O }
s ‘ 6 erls 3 U [—E
i \\ H 2 23 L 8 L|4 A J
! CL ;
| A Nifer 2 2 = 4o 0 ¢ Li it T ," 3
] o fower eg, N. face, 62 from R
| _l/ 3 L 3 L L” " Ohip fower; N leg, N. face, 63 from west foce IS
; S 7 Ly Z 10 , HBA, HBB CL FB web 18x40 % plote, yellon #1093 BPR (B) N Lis*
| Lg {HJ frd rivets NBS : ” o)
of Lip NBS /\ Obio tower, NV leg, N.face, 65 from the west face)) +——
/8x30x% plate, yellow #1093 USS
DR.%

WRECKAGE AT
REASSEMBLY SITE

Mdentified HH6

U3 Ci3 1pcluding harnger plate
827 @

DETAIL"A" U3
Section from north & south channels
( NBS /\
Uz Cp3 -1+ 7% from center of the
' eye, /nc/ud/}%a section of the
B




Ik

Lis

HIZ ldentified

H
FC. Afler maichin

- w0y

o
B

FC

Oy
'
x s

6
S

Al

=<
LN

CL

i/ﬁ/z Y N8BS

U7 2

LOCATION KEY

N qussetl, CL froclure
wbore end of Lig-Uyg
BPR (O HHII

Q

1
5/6 Hill frY rivets




:
\TZE

NORTH TRUSS
LOCATION KEY

45 N-NEYEBAR~
NI3A

S.N.EYEBAR~ |J
.30’ } 29




e
- -

NORTH TRUSS
LOCATION KEY

" |Eyebar chain in this position
af the raassembly site may
be in reverse location.

NN EYEBARD JO 20’ = =

/8 CLNT

i
2% 0 27 FC % 29 A R .
Loz Las Laa e oD 3 3

L3s V3

DR. 6




NORTH TRUSS
: LOCATION KEY

N2 A BPR @) I
| N22 A BPR |
[ = N22 A BPRE)
= | nNezA BPRE— I
H?/‘z—-];’%é‘;:b;;drzagm /o N l bearing b ox frd. 7 Fe
N. part like U MBS g ! H///i'/ Ud/;/phragm[ S part l
HIl4-2 E dy ke Uz N.
,,;t;,t;a@gz%g ~§ | HII6-2 WdiaphragmC Spart 3 l
= [ H//'ke U N. <]
X 1/6 -3 W diaphragml N part <
o o ' Wee Ut AR AR 3§
. <[
/14 O 27 o’ Uzg + I all rivets to bearing
NN HPIZCLS . zfl box frd.
ANy qusset NBS I
N %
AN
\ s
AN I
28 RN =
L L » = ! C
22 RZ:
o8 i L3s 8T RIS
CLFrd S e B )
qussetNBS Laz Laz

DR 7




o =zl
N .
Caz ™ '5)'584 NORTH IhU:s
L Ny ﬁ\ LOCATION KEY
/\\/ Sw e N i

Jointand stubs of
members missing

I

[l

Il Ugg
L

“m%_\m v

Match Line

77

17




‘ 11 Malch Line

OHIO i WEST VA.

NORTH TRUSS
LOCATION KEY

/8%30x b West face
qe//an‘/‘004 Uss |4

DR. 9




QHI0 AAM% _WEST VA.

SOUTH TRUSS
LOCATION KEY

AR

[

@
&
WRECKAGE IN THIS AREA s
INSPECTED AND DOCUNENTED Y
WHERE IT FELL ON OH!0 SHORE 8y
e
a =1
_ == U
/ﬁ/ Y > <
/;i;/ e/ T \ N
——=T == ///”\\\ -
I U i BT N
i TR 15 D _ == 7N
== 5 /f:\%/\{&sxg%s NEB V/4 I A\
e~ I N BPR () HHI 7
 S.EYEBAR i R T R U — = 77 N Il
i R H3 5 qusset B UBBPR% LA BPRE0” 77 1l N /// I
2 /___——‘ H ssefmd 3T == v & 7 ]
e U, HHZN ettt TN pzl / I 2 il
1 Blogh St # NS BP 7 V3 !
Uo N,S_EYEBAR\_&__,::: = /// H N V4 H \\\ Vi il i
——— =T & Y N 7y e /
=T I 7 | S pd ;} SN g i
[ 0l o Vil I Nyl 4 N
7 s #4 I ——
| 7 il Rz I VAL e = T RS - L
27 1 Rt e S m S L Le !
't/// _,JL..——-——::::‘,_‘Z:::——"'IB La o

DR 10




WEST VA.

SOUTH TRUSS
LOCATION KEY

.

WRECKAGE AT

WRECKAGE IN THIS AREA
REASSEMBLY SITE

+ INSPECTED AND DOCUMENTED
WHERE IT FELL ON OHIO SHORE :

%
& R —
~ ‘si‘(eeh)//é/
9 g
X _omT T et
—
— =
L
AT o HS02-10 corn. of
T < Ug UpLio no frocture
:C:::_ﬂ:::::__‘ form/w/gg)
=7
i I
Il
I
/l
\§ ” /r/
[ f
\\ 2
‘ \k H ///
| N
W I //
A
e et Ls
Ls

—

H503 frd rivets
in N conn. @2

403

_‘{H%ﬂ_‘f E.L of conn. fo

FB 3<[3

FrH soddle conn,
blegof S. /-%

P §
2
/L
\y
CS 184023

Fracture of Usz-Ljs
B8PR () HHE

g




HEO08 CL 1n FB Brit

omoM WEST VA.

SOUTH TRUSS
LOCATION KEY

513

Spp 23

& 8prR OHHM

!

2
Var e

DR 12




SOUTH TRUSS
LOCATION KEY

Hz28 CL edge of
gnho/e in S qusset
) NBS
2. S.S EVEBARN .0
U i ¥ ¥ 4
U7 “ Ns.evesar. 208 u
H223-/ CL.S. gussef \ 24’ N 7 29
£. pinhole NBS Vi t —{——
pinkol /// 594,}1/@2 @ s S & - cL  SI0OA ¢/
“ \ X 12 Q
5 4 6 2 T rz”@ ©
N
2 \ e (2 X v\“" ™
\>\ 7 o NY o ¢ 202 2z S 25’ o
> vi [ 7 =t sl e s sl 5
- 414 cL 4/5 415 L 416 7 47 <L 418 5L
L22 L2z L2a Les Loe L27 L2g L29g
H4/4 CL 5 gusset NBS ‘

DR 1%




] ~
. =
G + N
3

SOUTH TRUSS
LOCATION KEY

H5/5-1, H515-2 SH,
conn. Yo Uzs-L g5 NBS

H625 CL mnfo prinhole N
qusset VBS

5138

i e
_____ 9 s TIEE s 10 N0 /4’
=¥ 1
4 4/2  FC 420 CL #27 FS 422
Leg L3o L3y L3g L3a Las




L 05

__ WEST VA

SOUTH TRUSS
LOCATION KEY

LFe

i — Y
FC 925 (L

36

426

All rivets to bearing box frd
HIIO SW Rivets to bearing
box /%%, 2% and 377
rivets down ANBS

H5 jdentified

box, upper 4 rivets, NBS
H518-2. NE. rivetsto bearing

|

|

l

[ H518 SE rivets tobearing
!

!

| box, 2nd rivet down ¥BS

S

<
o

48 S——
(eI 7
La2

652 > f/,o
il e &
/A /4 2’ Vi
-\1 520

328 4

All rivets to bearing box Frd.

L (4
La3
PR 15




OHIO e T WEST VA,

SOUTH TRUSS '

LOCATION KEY ~

52/4 BPR @
BPR @

S2/A,
& 404/

Match Line

3;. I
ISE
3 - {l
;‘E’ ; [l :
1 l - 5214,8PrR (9
J
H szm’/&w.X S
| [ u Il Uag 3%
. ‘ 25’ i
| Uas o ghVYar 22 2
3 5 23 - 429 665|
-
b
| A ; RN
P gBeem RN
= 6ICL R Q
\1 32/ N“‘ 2 20’ o g
U L43\ @ Lag R T—
3 425
& ler Las

m H20 Upper pin fr&d NBS

C




A o e
T8 e

2

11

7 Il

I

il

I

! il

. t
1 23 /
T 432 e
Ls)

. 3,
Ns. EYEBAR ?28 Orj.?
S0’

- ¥
OHIO M WEST VA.
SOUTH TRUSS
LOCATION KEY
s
~
'3
g ! 4’55
A53
3 ¥ 7 /~/W/‘/
, 53/-
8?/8 J P %A ?Usse’(; (&4
\' S- S. EY
I~H9- Us, €84
\ s’

DR. 17




