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LOCATION AND DESCRIPTION OF VIBRATION DATA

LOCATION A

{mbient vertical and horizontal (west) floor vibrations were
cacorded in Room IN427<N. Thase data are documented as Record 1. The
top trace represents vertical motion and the bottom horizontal motion
near the center of the bay bounded by Column Lines 7 and 8 and Column
Lines G and H.

LOCATION B

Ambient vibratory motions of the foundation block located in
th# room (first floor) were recorded at various positions on the
foundation o evaluate vertical, translational and rocking motion. Data
were also recorded on the foundation and the adjacent floor to evaluate
the ambient motion of the foundation with respect to the floor. These
data are documented as Records 2 through 9. A desc.iption of each record
is as follows:

Record 2 - Vertical vibratory motion of the northeast (top
trace) and northwest (bottom trace) corners of the foundation.

Record 3 - Vertical vibratory motion of the northeast (top
trace) coyrners of the foundation.

Record 4 - Vertical motion of the northeast (top trace) and
southeast (bottom ‘race) corners of ths foundarion.

Records 5 and 6 - Vibratory motion of the foundation block and
tiie adjacent floor were recorded at the northeast corner of
the foundation. The top trace represents the vertical move-
ment of the foundation and the bot:om trace the vertical move-
ment of the floor. Record 6 is a repeat of Record 5 with the
velocity transducers interchanged to chick that they are func-
tioning properly.

Record 6a - Same as Recrd 6.
Record 7 - Horizontal vibrations in the ncrth (top trace) and
east (bottom trace) directions were recorded at the centerline
of the north end of the foundation block.

Record 8 - Horizontal vibrations of the foundation block and
the floor were measured and recorded. The top trace is a
record of vibratory motion of the foundation block in an
casterly direction measured at the center of the north end

of the block. The floor horizontsl motion (bottom trace) in
an easterly dlirection was measured at the northeast corner of
the fourdatton,
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LOCATION €

Record 9 - Same as Record 8, eéxcept that the motions were
recorded in a ncrtherly direction,

Vibrations were measured in the room where the Fastran Magg

Storage Units are located. Records 10, 11, 12 and 13 vere taken at the
southeust corner of the unit adjacent to Columg C-11l. 1in these records,
the top trace 1s vibration of the floor and the bottom trace of the unit,

LOCATION D

Record 10 - lorizontal vibrations were recorded in a vesterly

direction. Monitoring the vibrations prior to obtaining
@ record indicated that Record 10 1 a transient vibration

and not typical of the ambient vibrations.

Record 11 - Same aa Record 10, except that it is a measure
of ambient vibraticn., . {

Record 12 - Same as Record 11, except that che horizontal
vibrations are in a northcrly'dircction.

Recor. 13 - Same as Record 11, except that vibrations are
measured in the vertical direction.

Anbient floor vibrations were recoraad on the first floor corridor

at the north end of the building in the bay bounded by Column Lines 1 and 2

aud Column
through 18.

Lines ¥ and G, These measursaents are documented gp Re~ords 14

Record 14 - Anbient floor vibrations vere messured near Column F-}
(top trace) and at approximately aid-bay (bottom trace) in the

. vertical direction.

hrcord l4a - Same as Record 14,

Record 15 - Floor vibrations were measured in the vertical
(top \race) ard hcrizontal (bottom trace) directions near

Coluen P~1. The direction of the transducer for the horizontel
vibration was to the north.

Racord 16 - Same as Record 15, except the direction nf the hori-
zontal (bottom trace) transduter was to the west,

Record 17 - Ambient horizontal vibrations (norch) were m2asured

near Column F-1 (top trace) and at approximately mid-bay (bottom
trace),

Record 18 - Same as Record 17, except the direction of the trans-

ducers war to the east,

: 800020087-0
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LOCATION E

Ambient floor vibrations ware

at the south end of the building in the

recordad on tie first floor corrtdor
bay bounded by Column Lines 18 and
19 and Column Lines J and K.

Record 19 - The top trace of the record re

vibration at approximately mid-bay,
zontal vibration at

presents vertical
The bottom trace is hori-
approximately mid-bay in 8 northerly direction.

Record 20 - “ume as Record 19
was to the east.

LOCATION §

éxcept the horizontal dirsction

Floor and equipment vibrationg

. Wwere measured at the north end of
the clean room (2N420-A) bounded by Colum

n Lines 3 and 4 and Column Lines A
and 8,

Record 21 - While equipment was turned o

l ' ‘ ??op trace) were recorded on the floor

£f, vertical measurements
adjacent to the Densitometer

and on top (bottom trace) of the Densitometer glass plate.

Record 22 - Same us Record 21 with equipment turned oa.

Record 23 - vert

ical measurements were recorded on the bage
plate ztop trace) of the

Densitometer and on top of the glass
plate with the equipment on,

Record 24 - Same as Record 23 ¢xc‘pt the vertical
represented by the bottom trace was taken
table witk the equipnent off.

measurement
atop the Densitometer

Record 25 - Same as Record 21.

LOCATION G

Ambient floor and equipment vi

brations were recorded in the Enlarge-
ment Room located on the second floor ne

ar Column A-17.

Record 26 - Vertical floor vibrations were recorded at Column A-17
and approximately 6 feet from Column A-17, The top trace represents

motion at the column and the bottom trace motion 6 feet from the
column.

Record 27 - vertical vibrations were recorded on top of the paper
Support (top trace) and near the lens (botton trace),
\ LOCATION 4
) Floor and equipment vibrations were recorles in ihe second floor
l Mensuration Area, Room 2N620, These vibrations nre

documented ey Records
28 through 39,

o
* Y
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Record 28 - Vertical floor vibratiors were recorded at Column
H=5 (top trace) and at approximately mid-bav (bottom trace)
with all equipment turned off.

= — e

Record 30 - Vertical vibration (top trace) and horizontsl
vibration (bottom trace) in a northerly direction were recorded
on the floor at Column H-5 with all equipment off.

Record 31 - Same as Racord 30, except that the direction of hori-
zontal transducer was to the east.

Record 32 - Same as Record 31 except that all equipment was turned
on. .

Record 33 ~ Same as Record 28 cxcept that all equipment was turnad
on.

Record 34 - Vertical vibrations were measured at Column H-5

— =

(topAtrace) and on the main lower frame of a Mensuration Unit
(bottom trace). both traces were recorded with all equipment
on.

Record 35 - Same as Record 34 except the direction of vibration

I oF the bottom trace which is horizontal to the north.

Record 36 - Same as Record 35, except that the horizontal direction
(bottom trace) is to the east.

Record 37 - Same as Record 35 except that all equipment was turned
off.

Record 38 - The natural frequency of the floor system was approri-
mated by thumping the floor to excite the system and is reprusented

by the vertical vibration recorded on the top trace with the velocity
transducers located at appzoximately mid-bay. The bottom trace repre-
gents vibration recorded in the same directior and location as

Record 37.

Record 39 - 3Same as Record 38 except that the horizontal direction
(bottom trcue) was to the east.

LOCATION I

Floor vibrations were recorded in the second floor Mensuration Area,
Room 2N621.

Record 40 - Ambient vertical vibration (top trace) and ambient
horizontal vibration to the north were recorded at approximately

mid-bay.

Record 41 - Location and direction the same as Record 40. The
floor was thumped and its natural frequency recorded.

v'.’ N "-"0" L]
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LOCATION J

Floor and uquipment vibrations were measured on the fourth (loor
in Room 4N41l-l.. QRecords 42 through 47 were taken with the table in the
down position.

Record 42 - The floor system bounded by Column Lines 2 and 3
and Column Lines F and G was excited by thumping the floor

and the approximate natural frequancy recorded. The top trace
represents the response in the vertical direction and the botton
trace in the horizontal direction (north). Both velocity trans-
ducers were located at approximately mid-bay.

Record 43 - Same as Record 42 except that ambient vibrations were
recorded.

Record 44 - Same as Record 43 except that the horizontal direction
(bottom trace) was to the east. Ambient vibrations were rocorded.

Record 45 - Ploor vibration in the vertical dirsction (top trace)
was recorded at approximately mid-bay. The bottom trace velocity
transducer was placed on top of the glass of the latest model port-

. able light table and vertical vibration was recorded to evaluate
magnification of vibration from the floor system to the top of the
light table. The light table was locared at svproximately mid-bay.
The light table fan was turned off to eliminate tho hi;h frcquoncico.

Record 46 - Vertical vibrations (top trace) were recorded atop
the light table binoculars. The bottom trace is the same lo-
cation and direction as the bottom trace in Record 45. The
light table fan was off.

v

Record 47 - Horizontal vibrations were recorded in the same
locations ¢s Record 46. The orientation of the velocity
transducers was to the front of the light table which coxcesponded
to building north, t

Record 48 - 1he table was raised and a counterveight was added
to the beam which supports the binoculars, Vertical vibrations
were recorded on top of the optical arm (top trace) and on top
oc¢ the binoculars (bottom trace).

LOCATION K .

Floor vibrations were maajured in the fifth floor Mensuration
Area Clean Room bounded ty Zoiumn Lines 9 and 1) and Column Lines H and J.

STAT
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Record 49 - Ambient vertical floor vibrations were recorded

adjacent to Column J-9 (top trace) and at approximately mid-bay
(bottom trace).

Record 50 - The location and orientation of the transducers was
thc same as Record 49. The floor was thumped and the resulting
response of the floor system recorded to approximate the
noturel frequency of the 8ystem,

Record 51 - Ambient vertical vibration (top trace) was reco~ded

at approximately mid-bay and norizontal vibration (bottom trace)
in a northerly direction at the same location.

Record 52 - Same as Record 51 except that the horizontal direction

(bottom trace) was to the east.

LOCATION L

Floor vibrations were recorded in Room 5S8515-F (fifth floor).

Record 53 - Ambient vertical and horizontal floor vibrations
wvere recorded at approximately mi |-bay. The top trace represento
the vertical vibration and the bottou trace the horizontal
vibration in the northerly direction,

Record 54 - Sam+ as kecord 53 except that che ambient herizontal
vibration was recorded in an easterly direccion.

Record S5 - Location and direction of the measurements are the
sané as Record 54. The floor System was excited by thumping
the floor to upproximate the natural frequency of the system.

LOCATION M

Floor vibratious were recorded on the fourth floor in Room
48452-G,

Record 56 - The natural frequency of the floor system was approxi-
mated by thumping the floor and recording the response. Vertical
floor vibration (top trace) was recorded at approximately mid-bay
and horizor:il floor vibration (bottom trace) was recorded in a
northerly direction at the same location,

Record 57 - Ambient floor vibrations were recorded in the same
direction and location as Record 56,

Record 58 - Same as Record 57 except that the horizontal iirection
was to the east. Ambient vibrations were recorded.

. . | .
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- LOCATION N
' ' Floor vibratjions were recorded on tte third floor {n Room 351316-C. ’ 'J
.
. Record 59 - Ambient floor visrations were recorded at approximately N
. ﬁ mid-bay {n the vertical direction (top trace) and a northerly
direction (bottom trace). .
: Record 60 - Same as Recorq . <cept that the direction of the
‘e horizontal velocity transducer was to the east. .
[} .
i Record 61 - The natural frequency of the floor syster was measured e
-, in the same direction and location as Record 60.
/ 1.0CATION 0 1
- ¥
Floor vibrations were recorced on the thiid floor at spproximately
mid-bay between Column Lines 4 and 5 anl Column Lines F «nd G,
Record 62 - Ambient vihrations ware recorded in the vertical
K direction (top trace) and in the horizontal direction (bottom
trace) to the north. -

Record 63 - Samv 28 Record 62 except that horlzontal direction
was to the east,

Record 64 - The natural frequency of the floor system was measured
In the sare direction and loratior as Record 63.

LOCATION P

Floor and equipm2nt vibrations were recorded ¢a the fourth floor
in Room 4N806-B.

Record 65 - #mbient floor vibrations were recovded at approximately
mid-bay in the vertical direction (top trace) and in & northerly
direction (bottom trace).

Record 66 -~ Same as Record 55 except that the horizontal direction
is to the east. Py

Record 67 - The natural frequency of the floor system was measured
in the same direction and location as Record 66.

Vibrations measurements were taken on top of the slad (rock) of the
optical denches and the {solation basz or floor to measure the effectiveness

of the Barry Isclation Mounts.  hese measurements are documented as Records
€8 through /3.
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: Record 68 - Vertical vibrations were measurcd on top of the
S slab and on the {solat{on baue with the afr mcunts on. The
' top trace represents the vibrutfou of the slab and the bottom
trace the base of the {solation mount.

——————

Record 70 - Same as Recor< 66 except that the air mounts were
off. .

Record 71 - Same as Record 68 except that the vertical vran,- .‘
mer, which measured the vibra*ion of tie isolation base (botvom

trace), was placed on the floor lLumediately adjacent to the air

mount. Note that air mounts werc on. -

Tecord 72 - Same as Record 71 except that the vibration was
measured in the horizontal direct: on to the west.

Record 73 - Same as Record 72 excapt that the direction of the g
horizontal was to the north. : f

1.OCATION Q

Ecuipment vibrations were recorded on the fourth floor in Room ‘ Nr
4NBJ6-C to ovaluate the effectivenese of the isolatfon mounts.

I Record 74 - Vertical vibrations were recorded on the upper and

lower slabs with the air mounts on and the auxiliary bench
) attached. The lower slab is mounted on pade and tne air

l mouncs are locried between the upper and lower slab., Tha
records were made on the corner closest to Column K-2, The : bt
upper trace is a record of the ambient vertical vibration

l of the upper slab and the bottom trace and the ambient vertical
vibration of the lower slabd.

—~

Record 75 - Same as Record 74.

LOCATION R

Floor vibrations were measured on :he fourth floor in Room 4S473-H.

Record 76 - Ambient floor vibrations were recorded in the center
of the bay bounded by Column Lines 16 and 17 and Column Lines

J and K. The top trace {s a record of the vertical vibration and
the bottom trace horigontal vibration in a northerly direction.

Record 77 - Seme as Record 76 excopt that the horizontal direction
is to the east.

3
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Record 78 - The direction and location »f the velocity transducers
were the same as Record 77. The floor asystem was excited by
thumping the floor o measure the nacural frequency of the

sysltem,

Record 79 - Ambfent floor vibrations were measured in the
vertical direction (top trace) and the hor{zontal direction
(hottom trace) in a northerly direction., Both velocity
transducers were locav=d mid-way between Column Lires 16 and 17
and approximately 4 feet east of Column Line J.

Record 80 - Same as Record 79 except that the horizontal
direction was t> the east,

LOCATION §

Floor vibrations vere measured in Room 45473-4 at the wall
along Column Line 18 approximately mid-way between Column Lines J and K.

Record 81 - Ambient vertical floor vibration (top trace) and
ambient hor{zontal floor vibration (bottom trace) ia a
northerly direction were measured.

Record 82 - Same as Record 81.

ducers were the same as Record 82. The floor was thumped, and
the natural frequ:incy of the floor system recorded.

LOCATION T

Floor vibrations were measured at the wall along Column Line K
mid-wa, between Column Lines 18 and 19,

Record 84 - Ambient vertical floor vibration (top trace) and
ambient horizontal floor vibration (bottom tiace) in a northerly
direction were measured.

Record 85 ~ Same as Record 84.

Record 86 - The direction and location of the velocity trans-
ducers were the same as Record 34. The floor was thumped to
measure the natural frequency of the floor system.

l Record 83 - The direction and location of the velocity trane-

Declassified in Part - Sanitized Copy Approved for Release 2012/08/30 : CIA-RDP79B00873A000800020087-0
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LOCATION U

“ibration of the heating unft located in Room 45475-C was
mr.asured while the fan was in operation.

Record 87 -~ The vertical vibration of the hea“ing unit base (top
trace) was measured. The botctom trace represeints horfzontal
vibration in an aasterly direction of the side of tha heating
unit nearest Column Line 20,

.

Record 88 - The velocity transducers were h~1d on the heating unit

Eziring housing. The top trace {s a record of vertical vibration
and the bottom trace horizontal vibratfon in an easterly direction.

LOCATION V

Floor vibrations w2re measured in a fifth floor room aicng Column
Line G and approximately mid-way between Column Linecs 2 and 3. The room
is immcdiately adjacent to the northern-most vertical air duct.

Record 89 - Ambient vertical vibration and ambient horizontal
(north) vibration were recorded at the location described above.
The top trace represents the vertical vibratory motion and the
bottom the horizontal,

Record 90 - Same as Record 89 except that the horizonta) direction
was to the east.

Rucord 91 - Location and direction of the velocity transducers
were the same as Record 90. The fioor was thumped to obtain
the natural frequency of the floor aystem.

LOCATION W

Floor and wall vibrations were recorded ¢n .he chird floor in
Room 35436-C in the vicinity of Column Line G-13 and the vertical air duct
on the west wall with the air system in operation. Al] measurements re-

corded are coneidered to be representative of the ambient vibrations in this
area.

Record 92 - Vertical (top trace) and horizontal (bottom trace)
vibrations were recorded on the floor ajdacent to the north end

or side of the vurtical air duct. The direction of the horizontal
vibration is tu the north. -

Record 93 ~ Same as Racord 92 except thst the horizontal direction
vas to the east.

Record 94 - The vertical veloc!*y pickup (top trace) was in the
same location as Record 92, The bottom trace represents hori-
zontal vibratory motion of the northern air duct wall st approx-
imately mid-hefight.

.
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Record 95 - Top trace ssme as Record 92. The bottom trace
represents horizontal vibration of the inside of the corridor
wall (west end of room) at approximate mid-height.

Record 96 - Top trace same as Record 92. The bottom trace is
record of the hortzontal vibration of the front of the afr duct
vall at approximately mid-height.

Record 97 - Tep trace same as Record 92. The bottom trace is a
record of the horfzontal vibration of the west face of Column
G-13 approximately two feet below the ceiling.

Record 98 - Top trace same as Record 92. The bottom trace is a
record of the horizontal vibration of the north face of Column
G-13 approximately two feet below the ceiling.

LOCATION X

Floor and wall vibrations we. e recorded on the third floor in
Room 3S436-D near and on the north wall mid-way between Column Lines G
and H. Only thte horizontal wall vibration (bottom trace) documented in
Record 103 {s not at this location; its location is the south wall. All
wall vibrations were taken st mid-he:ght of the roor,

Record 99 - Ambient vertical (top trace) and horizontal vibratinsns
(bottom trace) were recorded at the location described above. ‘e
iorizontal direction was to the north.

Record 100 -~ Same as Record 99 except that the horizontal (lrection
was to the easat.

Record 101 - The location and direction of the velocity trans-
ducers were the same as Record 100, The flonr was thumpei ani the
natural frequency of the floor system neasured.

Racord 102 - Top trace same as Record 99. The bottom trace
represents horizontal vibratory motion of the north wall,

Record 103 - Top trace same as Record 99. The bottom trace
represents horizontal vibraticn of the south wall,

Record 104 - Both horizontal velocity transducers were placed
against the north wall of the room as a check on their calibration.

LOCATION -

The o and/or resulting vihration of operating
equipment hous were recorded.

Declassified in Part - Sanitized Copy Approved for Release 2012/08/30 : CIA-RDP79B00873A000800020087-0
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Record 105 ~ Vertical (top trace) and horfzontal (bottom trace)
vibrations (per,endicular to compresscr drive) induced by a
DeVilbiss compressor were recorded. The velocity pickups were

Placed on the comp-essor base (' 5-3) and t.2 tecords taken
wiile both compressors werz in prirstion,

Reccrd 106 - The same measuremai:: vaken on Bas: A-4-5 were :aken
on Base A-4-6 while hoth compressors were in opi:ration,

Record 107 - The same measuvemencs were taken on Base A-4-4
(base of a Worthington compressor).

LOCATION - BUILDING PARKING AREA

Ambierit ground vibrati recorded near tha guard sghack at STAT
the nnrthwest corner(gg;g;gg;j;gn;ﬂai .

Record 108 - The top trace represents vertical vibratory motion
and the bottom horizontal (north) with the horizontal pickup
oriented in a radial direction with respect to the source of
vibration (vehicular traffic on M Street).

Record 109 ~ Same as Record 108.

—— e o

Record 111 ~ Ssame as Record 108, except that the hor{zontal
velocity traneducer was oriented transverse with respect to the
source of vibration.

STAT

LOCATION -

— —— . & e

..

Vibration measurem:nts of opera’ing equipment were recorded
in Building 213A,

Record 112 - Vertical vibration (top trace) and horizontal
vibration (bottnwu trace) in a northerly directiovn were recoried
on north face of Af{r Handling Unit No. 2 fan housing.

Record 11) - Vartical vibration (top trace) and horizontal

vibration (bottom trace) in a northerly direction were re- 2
corded on the north side of the duct work attached to the

fan housing,

Record 114 - Vertical vibration (top trace) and horizontal
vibration (bottom trace) in a northerly direction were
recorded on the north face of Air Handling Unit 2E Supply
Room Afr. The duct where the measurements were taken 1s

part of the enclosure for a fan.

I Record 110 ~ Savm as Record 108 except that a heavy bus passed,

b
i
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13,

trace) vibratiors were recorded on Unit 2E Supply Equipment
Alr Duct (north side of Supply Room Air). The direction of
the horfzontal velocity pickup was %o the northeast.

Records 116 and 117 - Vertical (top trace) and horizontal

(bottom trace) vibrations in a southerly diiection were
recorded on the south face of Air Handling Uanit No. 2.

Record 118 - Verticel (top trace) and horizontal (botton
trace) vibrations were recorded on the north face of Air
Handling Unit No. 1. The direction of the horizontal velo-

city pickup was to the north.

Record 119 - Same unit as in Record 118. MHorizontal vibration
(bottom trace) and vertica' vibration (top trace) mcasurements
were taken on the easc¢ face. Orientation of the hecrizontal
pickup was to the east, The Worthington air compressor wis
on.

Record )20 - Same as Record 119 with the Worthington air
compressor off,

Recnrd 121 - Verticel (top trace) and horizontal (bottom
trace) vibrations were recorded on the east face of the

AMr Handling Unit located at the south end of the buiiding.
The horizontal velocity traneducer was oriented to the east.

Record 122 - Same as Record 121.

Record 123 - Same unit as in Record 121. The measurements
were taken on the east face. The top trace represents
vertical vibratory motion and the bottom horizonta) vibration

to the nast.

Note: The numbering cof the records stops at Record 123 and hegins again
with Record 200, Numbers 124 through 199 were not used.

LOCATION RC1
Floor vibrations were measured on the fifth floor in Room 58316-A
at the coproximate center of the bay bounded by Column Lines 13 and 14
and Columan Lines D and E. The top trace represents vertical vibration
and the bottom trace horizontal vibration in a westerly direction in
Records 200 through 211.
Record 200 - Ambient vibration was recorded.

Record 201 -~ Same as Record 200.
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Record 202 - Same as Record 200.

-
-
-

Record 203 - Jaw~type Rock Crusher on but empty.

Fedt

Record 204 - Jaw-type Rock Crusher on with rock,
Record 205 - Same as Record 204,

Record 206 - Roller-type Rock Crisher on but empty.
Record 207 - Roller-type Rock Crusher on with rock.

Record 208 - Same as Records 200, 201 and 202.

Record 209 - Ro-Tap Sieve Shaker on.

Record 210 - Table on sixth floor struck with sledge hammer.

Record 211 - The fifth floor was thumped and the natural o
frequency of the floor system measured,

LOCATION RC2

Floor vibrations were measured on the fitth floor at the
bay bounded by Column Lines 14 and 15 and Column Lines G and H., The
top trace represents vertical vibration and the bottom trace horizontal
vibration (westerly direction) in Records 212 through 216.

Record 212 - Ambient floor vibration wac recorded.

Record 213 - Jaw-type Rock Crusher on with rock.

Record 214 - Roller-type Rock Crusher on w.th rock.

Record 215 - Same as Record 214,

Record 216 - Same as Record 212,

LOCATION - PARKING LOT AREA

Ambient vibration was recorded near the guard shack at the
northwest corner STAT

Record 217 - The top trace represents vertical vibration and
the bottom horizontal (north) with the horisontal velocity
transducer oriented in a radfal direction with respect to the
source of vibration (vehicular traffic on M Street).

Record 218 - Same as Record 217 except that a bus passed.
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Record 219 ~ Same as Record 218,

Record 220 - Train passed on First Street, The location and

direction of the velocity tranducers were the same as Record 217.

LOCATIUNS - Al AND A2

Vibration was measured on the fifth floor in the vicinity of
the vertical air shaft located at the north end A
Location Al, the measurements were taken on the floor adjacent the wall
of Room 5N415-D. At Location A2, the measurements were taken on the wall
of the air shaft.

Record 221 - Vertical vibration (top trace) and hori:ontal
vibration (bottom trace) in a northerly direction were
recorded at lLocation Al with the fan on.

Record 222 - Same as Rc:ord 221 except that the horizontsl
direction was to the east.

Record 223 - Vertical vibration (top trace) and horizontal
vibration (bottom trace) in a northerly direction were
measured at approximately mid-height of the wall (Location
A2) with the fan on.

Record 22/ - Same as Record 223.

Record 225 - Same as Recovds 223 and 224 except that the fan

was off .
2
Record 226 - Same as Recnrd 221 except that the fan was of€.
Record 277 - Same as Record 226.
LOCATION - COOLING TOWER
Vertical and horizontal vibraticn meas irements were taken atop
the cooling tower unit closest on \he circular frame at
the top of the tower. The top trace represents vartical “’bratory motion
and the bottom trace horizontal vibration with the cooling tower fan on.
Record 228 -~ Horiszontal vibration radial with respect to the
source of vibration (cooling tower fan).
Record 229 - Horisontal vibration transverse with respect to
i the source of vibration (cooling tower fan).

D NN WEE WA NN I SEN TR BEN YU BN NN O EE mE VT N Em e
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LOCATION 111

Vertical snd horizontal (north) floor vibrations were measured
at the btase of the cast corr‘dor wall near Room 4N435. These drta are
Jocumented as Record No .45. The top trace represents verticai vibratory
motion and the bottom trace horizontal vibration. These measurements were
taken with the air system on. Record No. 256 is the same measurements taken
with th2 air system for ‘off (specifically, the supply air,
return air and vertical risers were off). Note, however, that the USG3
(sixth floor) aic system and the 4SE supply fan were on.

LOCATICN 1V

Vertica) and horizontal (nortl) floor vibrations were recorded
at the base of the eas) corridor wall upposite Room 45452, The top trace
of Record 246 represents vertical vibration and the bottom irace horizontal
vibratfon in a northerly direction with the air system on. Record No. 257
represents the same vibrations at the same location with the air system of f
(supply and return air off and vertical risers off). The USGS (sixth floor)
afr system and 4SE supply fan were on.

Vertical and horizontal (north) floor vibrations were recorded
at the base of the east corridor wall near Room 4S463. The top trace of
Record No. 247 represents vertical vibration and the bottom trace horizontal
vibration in a northerly direction with the air system on. Record Ne. 258
represents the same vibrations at the same location with the air system offf
(supply and reiuvra air off and vertical risers off), The USGS air system
ana the 4SE supply fan were on, Record No. 259 is the same as Record No,
258 except that the USGS air system and the 4SE supply fan were off.

LOCATION VI

Vertical and horizontal (north) floor vibrations were measured at
the north end of the fourth floor corridor at approximately mid-bay (bay
bounded by Column Lines 4 and 5 and Column Lines F and G). The top trace
of Record No. 248 represents vertical vibration and the bottom trace hori-
zontal vibration in a northerly direction with the air system on. Record
No. 252 represents the same vitrations with the air system off (supply and
return air and vertical risers off). The USGS air system and 4SE supply fan
were on. Record No. 253 is the same as Record No. 252 except that the hori-
zontal direction was to the west.
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1.OCATION VII

e
- - .

Vertical and hotizontal (north) vibrations were measured near the
east corridor wall (at approximatcly mid-bay of area bounded by Column Lines
6 and 7 and Column Lines F and G). These data are documented as Record No.
249. The top trace represents vertical vibration and the bottom trace hori-
zontal vibratior in a northerly direction with the air system on. Record
No. 250 18 a repeat of Record No. 249. Record No. 254 represents the same
vibration at the same location with the air system off (supply and return
air and vertical risers off). The USGS air system and the 4SE supply fan
were cn. Record No. 255 is a repest of Record No. 254. -

LOCATION VITI

Vertical and horizontal (north) finor vibrations were measured at
the base of the east corridor wall opposite Foom 45470. The top trace f
Record No. 251 represents vertical vibration and the bottom trace horizoatal
vibration ir a northerly direction with the air system on. Record No. 250
represents the same vibration at the same location with ¢1? eir cystems off
as in Record No. 259.
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ALL VALUES ARE SINGLE AMPLITUDE
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DISCUSSION OF VIBRATION DATA
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DISCUSSION OF VIBRATION DATA SR
‘ S
Subsequent to discussions concerning the sources of . ration in

the text of the report, the following sectiona summarize the results of

vibration measurements of building and process equipment houud‘

A detailed discussion of vibration measurements of the nevest model

vork bench was included in the text of the report and hence, is not included

herein.

Vibration Measurements of the Foundation Blockl(444444441 Firast Floor

Measurements were made of the vibrations of a newly constructed
equipment foundation located in the NRI Room. Records Nos. 2, 3 and &
represent ambient vertical vibrat{on measured at different locations atap
the foundation. In these records, the top trace rapresents vibratory motion
of the northeast corner of the foundation and the bottom trace the northvest,
northeast and southeast corners fo>r Records Nos. 2, 3 and 4, respectively.
The scale {s the same for both traces in each record and for all three
records; theiefore, direct comparisons can be made. It can be seen that
the vertical vibratory motion of the top of the foundation {s essentially
uniform,

Recorde Ni)s. 5, 6 and 6a are comparisons of the vertical vibrations
of the foundation and vertical vibrations of the floor. The top trace in
Record No. 5 and the bottom traces in Re:ords Nos. 6 and 6a correspond to
vibrations of the top of the founds’lon. Both traces in each record are
the same scale and indicate that the foundation is amplifying the mot{on over
that observed for the floo- presumahly in response to the same source of
vibration. Recognizing the fact that additional mass will be added to the
system wien the equipment {s installed, {t {s questionable whether this
adced mass will reverse the tendency of amplification of motion to one which

serves to isolate the equipment from the vibration source.
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N S lseord lo. 7 rnptoocnto horisontal lottou of the Zoundation is the

north and east dtroctiona. Tho bottom trace 1n¢1c¢too that tho saplitude of

vibnuon in an sasterly dtrccttoa is somevhat greater than the northc rly
directicn at essentially the same frequeacy.

Recorde Nos. 8 and 9 represent horisontal vibrations of the founda~

tion (top trace) and the floor (bottom trace). Record Mo. 8 is vibratory

motion in an easterly direction ard Record N>. 9 a northerly direction. As
observad for the vertical vibration, the traces indicate that motion of

the foundation in the horfzontul direction {s greater than that of the floor.
The scale settings for the top and bottoa traces are the same for both )
records, and therefnre, the amplification of motion is readily seen,

Fastran M=-e Storags Units, Piret Floor

Vibraticns were mssaured {n the room whaere the Fastran Mass Storage

Units are located to compare motion of the units tu that of the floor. Records
Nos. 10, 11, 12 and 13 were taken at the scutheast corner of the unit, which
is oriented in an east-west direction immediately, adjacent to Column C-11.
In these records, the top trace represents vibration of the floor anrd the
bottom trace the top of the unit. It might be noted that a visual check
of the vio. ‘*{on iraces on the oscilloscope were made on two units stored
between the unit un which the subject records were made and Column Line 12
(back wall of tha room). The vibration levels of all three units are approxi-~
mately the same with the unit on which the records vere made being slightly
higher. All three units were observed to be in pheee,

Records Nos. 10 and 11 represent vibratory motion in a ‘turizontal
direction to the west, Record No. 10 being a transient vibrativa and Necord
No. 11 a typical smbient vibration. Records Nos. 12 and 13 represent hori-

zontal vibration in a northerly direction and . verescal diraction, rcspoctxvcly;
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Note that the seasitivity of the horisontsl scals of the eoctllooco'o‘for
Record No. 12 is considersbly greater than that of the other roqqrd-.

Collectively, the traces indicate that the vibration levels of
the units and the floor are essentially the same with the amplitude of
motion being grester for the floor. Floor vibration is generally the saue
as that observed st other locations on the first floor; thersfore, the units
vere dismissed as a si;nificlnt source of vibratioa.
Densjtometer, Room 2N420-A '
Record No. 21 represents vertical vibration of the floor adjacent
to the Densitometer and on top of the Densitometer glass plate. The top
trace vhich represents floc* vibration and the bottom scale which reprasents
vibration of the glaus place are at the same scale setting and can be com-
pared directly. With the equipment turned off, the traces indicate that
the glass plute vibrations are greater than the floor. Note that in he
computer output, the higher frequency was determined and not the prodon;nant
frequency which is essentially the same for the floor and the glass plate.
Record No. 22 is the same as Record No. 21 except that the equip-
pent was turned on. The scale settinge on the oscilloscope are the same
for both traces. Amplification of motion iw not a¢ 1eadily seen as when
the equipment is turned off; however, when the vertical vibrrtion of the base
of the Densitometer is cowpared to that of the top of the glass,ss eeen in
Record No. 23, the top trace represents the base vibration, the amplificaticn
of motion is more noticable,
Records Nos. 24 and 25 were made with the equipment off. Record
No. 24 compares the vertical vibration of the base plate with that of the
top of the table. The amplitudea of vibration are comparable, but the
base plate is vibrating =t a much higher frequency than the top of the

table, 60 Hx to 24 Hz, respectively.

/ Ny - [T
H DRI ¥ r i o s L EARRCEETE R EE I -
e . e ‘
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Record No, 25 {s the sama as Record No. 2]1. Note that the scale
{s .0t thc same for the two records; however, {t is the same for both traces
of ﬁ:co;d No. i;ulnd it can he seen that the vibration of the glass
plate 1a consfderably gisater than that of the 1loor when the equipaeat
is not :unnt.g.
Enlagge:,_becond F1 o1 uea: Colurn A 47

Vort ca' vibration of the floor at tha base of Column A-17 (to
‘race) §8 conpared wit: the vibration of the floor approximitely 6 feet from
the ¢o'umn (Lott a trarc) near : he anlarge:r {u Record Ko, 26, The traces
cannov ha «u parad divec: I+ ar i he wcale settings ditfer, Caiculate!
frequencies tnffcate 1uat the ‘lcor near the coloven vibrates at appr. «<{-
mately 78 He whii. ‘ear the :n) rger, wien it 4 1in+{ng, the floor vibrates
at appronfrately €2 |i3

Parord No. 4 corpar:s ver icsl vib atlons of the enlr gar paypar
support (top irace) an< "he luas houadug (Fott.a trace). T e ti.ces cannut
be compared divre-tly rq tI. = aie setiings differ. ‘he pred.w:npant ‘r~-
quency of the lens ard paps aupject, 13 . and 10.5 Haz resgective’ s, are
relatively low) however, t' s mplitude <f vil. atioua in o1 ly o~ lie order

of 10“3 foches,

Equipnent, Hensuratioun Ates-Se. 1 Flior

Pecerd Mo 34 compares t o v orticai s Sraticn - € th: ilool (t:p
‘tace) measured at the bdame of Cciumn b5 and tie vesr <al sl rat! e of
the mafr lovaer frarme beiow the sys em 1 \gni:ier (bottor (ia - e! with zii

equipment on. The calculated fre pvic. 2 fot beth tra-ce g-sa re,ariveip Nizh

and reflect the nigh operating trequeicies of the egudpment 1t the sres The

amplitude of vibrations cf the floor and f-ame a-e sma'l, 0 to 1*').F trzhes.
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The top traces of Records Nos. 35 and 36 are the same as Record
No. 34, vhile the bottow trace of Record No. 35 {s a measure of the hori-
zontal vibratfor of the mafn lower frame ‘n o northerly directicn and Record
No. 36 {s horizountal vibration i{n an easterly direction for the same location.
As obmerved {in Record N, 34, th. ‘requencies are high and the amplitudes are
low when the equipment {s on.

Record No. 37 ss the same as Record No. 34 with the equipment
turned off. The settings, while different for the traces of each record,
are the same for Records Nos., 34 through 36. The vertical vibratior of the
frame (top trace of Record No. 37) . with the equipment off, generally agrees
with floor vibrations observnd in other areas in Building 213,

Barry lsolation Mounts, Fourth Floor

Vilration measurements were taken on top of the slab (rock) of

the optical benches and the f{solation base or floor to evsluate the effectiveness
of the Rarry Isolation Mounts {n Rooms 4N8OS-B and 4N806-C. Records Nos. $8
through 73 were taken in Room 4N806-B. Reco-ds Noa. 74 and 75 were taken in
Room 4NB806-C,

Records Noua. 68 and 69 are dlrect comparicons (scale setting the
sare for top and bottom tracea) »f the vertical vibrations of the isnlation
base (bottom trace) and the top of rock (top trace) with the mounts on. These
traces {llustrate the effectiveness of the mounts {n removing the high
frequenci{es, Record No. b3, taken at the same location with the air mounts
off, Indicates that vertical vibrations of the base of the mount and top of

rock wlab are essert{ally tte same,

SR W O IS YN San AW W o

: . \ . W SRR TSR ArY
Declassiied in Part - Sanitized Copy Approved for Release 2012/08/30 : CIA-RDP79B00873A000800020087-0




Declassified in Part - Sanitized Copy Approved for Release 2012/08/30 : CIA-RDP79B00873A000800020087-0

Recori No. 71 compares tha veitical vibration of the top of rock
(top trace) with that of the floor(boltem trace) with the air msounts on,
while Records Nos. 73 and 74 conpare horfzontal vibrationse in a vesterly and
northeily direction, rospectively, at the same locations. Collectively,
the records indicate that the Barry Isolation Mounts are effertive in
signiffcantly reducing the higher frequency vibrations; lowever, at some
frequencies (sec Records Nos., 71 and 72), the motion of the floor is somewvhat
anplified.

Records Nos. 74 and 75 compare the vertical vibrations of the upper
(top trace) and lower (bottom t}ace) slabs with the afr mounts on, Again,
the mounts effectively reduce the higher frequercy v drations but the low
frequency amplitude is essentially the same.

Heating Unit Bearing Housing, Fifth Floor

Vibration of the heating unit lrcated in Room 45475-C was measured
wvhile the far was fn opcration. The top trace of Record No. 87 reprcsents
veriical vibration of the base of the heating unit and the bottom trace is
a measure of horfzontal vibration of the side of the light gauge metal
housing of the unit. The base vibrates at a frequency of 26.7 Hz and an
amplitude of 2.4 x 10—5 inches in a vertical direction. The side of the
unit vibrates horizontally at a frequency of 15.4 Hz with 2 6.3 x 1Q~6 inches
amplitude,

Recori No. 83 was take- at the heating unit bearing housing, The
top trace is a mcesur: of the vertical vibration and the bottom trace hori-
zontal vibratior. As ewpected, the beating housing vibrates vertically at
the same freq.er.cy cs the bace but &t a greater amplitude, 2.8 x 10-4 inches

ae compared to vhat of tne base of 2.4 x 10-5 {ichies,

N~

: AT, W S—
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Vibration of tlie bearing housing in the horizontal direction vas
found to de considsrably greater than that of the side of the unit, 1 x 10_3
inches as compared to 6.3 x 10-6 respeclively,

Additional Messurements with the A{r System On and 0f¢, Fourth Floor

Vibration measurements were taken at various locations cn the fourth
floor tc compare those with the sir aystem on to those at the same location

with the afr syatem off, For ease of comparison, theee data are summariz:d

in the table that follows:

“ : 9] -0
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COMPARISON OF VIBRATION MEASURE!(ENTS WITH AIR SYSTEM ON AND OFF

AIR SYSTEM ON AIR SYSTEM OFF ]

“Record (-, Fr (:q u‘e-n.c—y—” - A;p_fl tude [ Vel 'o.c_lmt;—‘m Record | Fr equency Ampl{tude Veloc{ty
Locat{oun No, (Hz) (Inches) (In/Sec) No. (Hz) (Inches) (In/Sec)

v 30.8 1.9 x 1078 7.5 x 107 vV 9.5 1.3x107° | 8.0 x 107
It s K182 | 1.6xi0°) 1.8 x107" B 1 Wo9.s 0.2 x 1078 2.5 x 107
v 30.8 8.3 7 1078 1.6 x 107 Vil.s 1.1 x 107 | 8.0 x 107

v o lmo0  1x10f 200107 [ B 0w | 20510 1 x 10 J
V16,7 20 x 15°] 2.2 x 1073 || T vV 10.5 2.4 x 107! 1.6 x 1073
247 H o1t 3.8 x 108 3.7 x 107 258 H 10.0 2.5 x 10°%| 1.6 x 107
v V 16.0 5.7 x 1078 5.7 x 107
o _ "4 239 __H 20.0 8.0x107 | 1.0 x 107
vV 25.0 6.7x 1078 1.1 x 1073 vV 23.0 4.2x10°%] 6.0 x 107
248 H 20,0 2.2x10°%) 2.7 x 107 252 M 20.0 1.7 x107%) 2.1 x 107
vi vV 22.0 1.3x10°%| 4.6 x 107
) 4253 B 25.0 5.7x1077 | 9.0 x 1070
v 8.6 8.8 x 0% 1.6 x 1072 vV 26.7 2.5 x 1078 4.2 5107
249 H 20.4 1.Aax 108 1.8 x 107 154 W 22.2 1.3x10%] 1.7 x 107
vil vV 26.7 1.0x 107%] 1.7 x 1073 v 16.3 1.2x107] 1.1 x 1072
= 230 H16.7 | 1.9, 10°%] 2.0« 1o'f“_ 255 H 10.0 2.9 x 108 | 1.8 x 107
vV 21.1 9.4 x 1078 | 1.2 x 1073 vV 20.0 7.6 x 107 { 9.5 x 107

Vit 1 Hi16.7 | 1.4x108! 1.5 x 107 *260 | Wis.o 9.6 x 1077 | 1.1 x 107 J

# Denotes Direction: V = Vertfcal, H = Horfzontal

*%  For Records Nos. 259 and 260, the USGS Air System and 4SF Supply Fan were turned off,
%% All Horizontal Vibraticns to the North, Except Record No. 253 which is to the West.
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By comparing the velocities {n the preceding tahle, it can be seen
thet only a slight decrease occurs when the air system i{s turned off.
Direct compartison of velocities for different loadings of a given system {s
meaningful in that both displacement and frequency are taken into account.
Comparison based on displacenent is valid only when displacements are com-
pared at the same frequency. It can be concluded then that from sn
economical standpoint, attempts to reduce the vibration laveles of the
alr syvtem would be unjustified ss the reduction would be almost negli:

gible.

ry

7 " 5
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APPENDIX B
ADDITIONAL COMPUTER RUNS
RFFECT OF INPUT
AT RESONANT FLOOR FREQUENCIES

e 2000
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GROUND KOTION INPUT AT RRSOMANT FLOOR PREQUENCIES

An additional computer analysis has been performed to supplement
the research explained in the main body cf the report. The purpose of this
Investigation was to sscertain the responae of the building as the excita-
ticn frequency passed through a natural frequency of the fluoor systems.
Since the second, third, fourth and fifth floors all hsve one of their
natural frequencies at approximately 22.5 Hz, frequencies in the vicinity
of 22.5 He were used as input for the analysis,

The results of the anslysis sre summarited on Yig B-1, Figure B-1
shows the vertical response of the building due to a 22.5 He excitetion at
the subway tunnels. As can be seen from the figure, the responses of the

second, third, fourth and fifth floore are identical and are nnt amplifind aa

to its natural freq ancy. The magnitude of the floor responses is eimilar
to the amplitude of the ground at the corresponding column line aumber.

Figure B-1 aleo shows the variation in phase angle ~f the excitation
vibration so a function of :h¢ rolumn line number. The varistion in th~ phase
of the driving force offert a plausibdle explanation for the seemingly snomolous
behavior of the floor systems at their natural fiequency. The results indi-
cate that the driving force comiag from the columns on each end of a floor
slab are out of phase and subtra:t rather than add and creste a resonant
condition in the floors.

The additional analysis performed in thie phase of the investigation
indicates that the floor systems sn the building do not have resonant be-
havior from ground trsnemitted vibrations due \o the indeperdent manner in
which the building columns acc. The displacesents experienced at each floor

are very similar in mcyniluda to the corresponding ground displacement.

I ncraslly would be expected vhen a body 1s vibrated at a frequency very close
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