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1.0 INTRODUCTION

This report summarizes the Phase I effort at developing a working data
acquisition package that will aid in the design and application of materials
to restore the Simon Rodia Towers located in Watts, California. The goals,

data acquisition system and the measured data, are presented in detail.

2.0 PHASE I GOALS

The goal of this Phase 1 study was to attempt to measure four parame-
ters that were predicted to have some effect on the degradation of the tow-

ers over time. These four parameters are explained in Table 2.1.

Success of this Phase I study would be used to define further investi-
gations into either refining the package or applying it to other locations

within the tower complex.

3.0 DATA ACQUISITION PACKAGE

Figure 3.1 illustrates the east tower, which was chosen for the initial
measurements. Detailed in this figure are the locations of the various
transducers used to measure the parameters described in Table 2.1. Table
3.1 describes each transducer-type used, including the associated perform-
ance characteristics of each. Figure 3.2 contains photographs of the

transducers in place.

To obtain measurements from the transducers, ANCO's VIPAC data acquisi-
tion computer system was utilized. Software was developed that triggered
the computer at the user's predetermined times to sample the  transducer
signals. For this phase, the option selected was to sample the signals for
20 seconds each one-half hour for a 24-hour period, starting at 1230 hours
on March 29, 1988. The half-hour sample time is consistent with other

established weather studies.

4.0 DATA ACQUISITION RESULTS

As stated, data was sampled each one-half hour 48 times. This data was
then postprocessed in order to obtain minimum and maximum values for each
channel during each sampling. From this information, it was determined

which acceleration data to plot, since some measurements had no significant



TABLE 2.1: MEASUREMENTS

Phenomena

Result

Wind

Temperature

Strain

Crack Gap Motion

Loads the tower, resulting in moments and
shears in the support legs.

Causes thermal contraction and expansion of
the tower. Since the tower 1s restrained to
ground, thermal changes can induce loads.

Deformations in the tower's main structural
components will result in strains in the
steel embedded in the support legs.

Cracks can continue to grow as a result of
vibration, thermal, or static tower loads.




INNER MORTAR

STEEL SCREEN

’///— OUTER MORTAR COVER

/. STEEL BAR 1.5" DIAM. (UNKNOWN
WHETHER SOLID OR PIPE)

SECTION A-A

CRACK GAP TRANSDUCER

TEMP

£
///////// Figure 3.1: Simon Rodia Towers Instrumentation Setup - Phase I
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TABLE 3.1: TRANSDUCER SPECIFICATIONS
Type Model Range Sensitivity
Accelerometer Statham 0-1.5 ¢ .1 g/volt
Thermal Vishay 0-110°F 10°/volt
Rondable CEA-06-062010 +2,000 e 200 pe/volt

Strain Gage
(foil type)

Non-Contact
Displacement
Transducer

Bentley Nevada
100 mil Unit

0-.060 in. .0036 in./volt




a) Simon Rodia Towers

b) Selected Column for Transducer Placement

Figure 3.2: Photographs of the Simon Rodia Towers and Transducer Placements
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d) Measurement Locations
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Quter Mortar Cover
Embedded Steel Mesh
Inner Mortar
Embedded Steel

Figure 3.2 (continued)



f) Strain Gage - East/West Bending on Embedded Steel

Figure 3.2 (continued)



g) Strain Gage and Thermal Sensor

(D Strain Gage - East/West Bending Sensing
C) Thermal Sensor - Embedded Steel

Figure 3.2 (continued)
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i) Thermal Sensor - South Face of Column

Figure 3.2 (continued)



j) Crack Gap Movement Transducer Location

Figure 3.2 (concluded)
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accelerations. Fast Fourier Transforms (FFTs) of selected acceleration

traces were obtained to observe the modes of response of the tower.

Appendix A contains the data. Figure 4.1 summarizes the strain,
temperature, and crack gap growth measurements in a form that allows

comparison.
5.0 DISCUSSION OF RESULTS

Acceleration data shows that the tower motion was mainly north/south.
Also, motion was very limited, in that only Runs 1, 4, 5, 6, 7, 10, and 22
showed meaningful signals. The maximum acceleration noted was .01 g. The

response frequency was 3.3 Hz.

Reviewing the thermal, strain, and crack data, it appears that a corre-
lation exists between temperature and both embedded steel strain and exte-
rior crack gap change. As the temperature decreased, the steel strain
increased and the crack gap initially decreased and then increased. The
measurements, initiated at 1230 hours, were near their peaks for the day and
gradually dropped off until early morning (approximately 0600 hours) when
they again climbed up.

6.0 RECOMMENDATIONS

It is clear that if wind loading effect on embedded steel strains is to
be studied, it will be necessary to add a strain gage that is located 90°
from the existing one. In this location, the gage will be excited by the
predominately north/south accelerations. Also, it would be advantageous to
record wind direction and speed. These measurements can be made using
PC-based weather station hardware/software packages available off-the-shelf

locally.

It does not appear that finer sampling is necessary. The environmental
conditions vary gradually, so half-hour sample times produce a resolution of

measurements that characterized the environment and its effect on the tower.
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TIME DATH SUMMARY
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TIME DATA SUMMARY

SIMON RODIA TOWERS PHABE ONE MEASBUREMENTE, 3.29/788, 1230,JC8
TEST & 1 RUN ¢ 1é

LATE »  E/2%/788 TIME @ 20z 520

TIME STEF = &, 0000E-0% HECOMDS o000 POINTS IN TIME DATH SET

MAX ITMUM AT
CHANNEL. TROMEDUCER  THFORMATION

I G5 &

EOOFT O LEVEL, E/W

o 14351 "5
- EQOFT LEVEL, N/B

A u IO FuLA4E+0L CEAZE0 MICROSTRAIN
- L8450 T bRLESO] NE INTERIOR LEG ONM STEEL

+ 4 2 2100 7 el THERMAL. DEGREES F
~~~~~ 4 B 7VEQ T BE T A0 COLLIMN METAL

Vo ZREESO] THERMAL. DEGREES F
21 EEO) MORTH FACE QF COLUMN

o o 00 T 187EAG] THERMAL. DEGREES F
oy 82800 Vo LEPEHOL SOUTH FaCE OF COLUMN

A 7 2 G100 i CROACK INCHES
-7 W QOO0 it oL EE-OR VERTICAL DRACEK ONM LEG, 1&Y FROM BAGE

A-17



.,

SIMON RODIA TOWERS PHABE OMNE MEASUREMENTS., 3.29/88,

TEST ¢ 1
DATE »

TIME STER =

MAXTMUM &T
CHAMMNEL.

+ ol
-

g
R
-
-

R

TIME
GEC

B SO

L3 BAOO
LEs 1500
o YR
L D000
8.92150

L. &E50
W Q00

L5, SEE0

W LG

114950
pEslalely

o SO

. D000

TIME DATH

TIME &
SECOMDS

VL LI

7L OB4ESG
T w QHEE-OF

SLAE
e AR OR

L

SUMMARY

RUNM & L7

DOe B0 20

s B

4000 POINTS

14118
TOOFT

LAELE

CEAZRSRG

NE TINTERIOR

THERMAL

LEVEL,

BOOFT LEVEL,

FTEE0,JCE

NG TIME DATHS SET

TRANGDUCER
GG
E/W

R

MAE

MICROSTRATN
LEG ON BTEEL

DEGREES F

COLUMN METAL.

THERMAL.

NORTH FACE OF

THERMAL.

SOUTH FACE OF

CRACK

VERTICAL CRACK ON LEG,

A~-18

DEGREES F
COLUMN

JEGREES
COLUMN

INCHES
16M

INFORMSTTON

BRSE



SIMON RODIAS TOWERS PHOBE ONME MEASUREMENTS,

tN §

TE

DOTE ¢« 3I/729/88

TIME
MK TMLIM AT
CHEAENNETL.

-1

8
e
S

BTEF =

o QOOQOE QX

G, AG00
14 EBOD

EPRE AN
&, BO0O0

L GO0
L LE0

1. &700

T

15 L AE-
o] T LR

IME DATa SUMMARY

EY

TIME ¢ &

SECONDS

ViLUE

Lo {ui e

] A

.75
1.%0

B 405EE+0]

7 OEREESOL
A0l

Tl QREE+O]
FaGl&E+G]

Jeyd=etvle

[ I

2y JORE-OR

AC00 FOINTS TN

; EHO,JCE
RUN 3 18
by Sel@

TIME DaTH SET

THRANGDUCER  TNFORMATION

14118 G &
EOOFT O LEVEL, E/W

1AL 676
T LEVEL, N/&

MICROBTRATN
LEG ON STEEL

CEATSED
NE INTERIOR
THERMAL DEGREES F
COLUMN METAL

DEGREES F
COLUMN

THERMAL.
NORTH FACE OF

DEGREES F
OF  COLUMN

THERMAL
HOUTH FACE

CRACK ITNOHES

VERTICAL CRACE ON LEG, 1&" FROM BASE

A-19



TIME DATA SUMMARY

SIMON RODIA TOWERS FHASE ONE MEASUREMENTS. 2029788, 1230,J708
TEST 3 1 RN & 19
DATE ¢ E/29/88 TIME ¢ 21835820

TIME STEPF = §,0000E~-0% SECONDS 400 FOINTE IN TIME DATAHA SET

MAX ITMUM AT
CHANNEL. VL LIE TRANSDUCER  TRNFORMAT T ON

14118 G5

EOOFT OLEVEL, E/W

+

-]

o B0 - Lo 7ERE-QZ L4510
“ @ B30 ol FEHAE G2 S0OFT

665
5

LEVEL, N/

+ w D00 B E0T7E+ROL CEAZEO MICROSTROIN

. T OO0 FL.BLAE+OL NE IMTERIOR LEG ON STEEL

T L9LE+G THERMAL. DEGRERS F
Fu l76E+O] COLUMN METAL

THERMAL RDEGRERES
NORTH FACE OF COLUMN

5 W TG0

----- = 0L BAE0

b o OO G« ROHBE+OG] THERMAL. DEGREES F
---- é o ROE0 dry FOLIEAO] BOUTH FACE OF COLUMN

7 < OEG e JOE O3 CRACH INCHES

Al st

MO bE QR VERTIOAL TRACK ON LEG, 14" FROM BABE

A-20



SIMON RODIA TOWERS PHASE ONE MEASUREMENTS,

TEST 2 1
DATE ¢ 3
TIME STEF

MAX ITMUM AT
CHANNEL.

29,66

w2 F L, QOOOE-OF

Lo SB8EG

5 AE00

Lé 90
HaHOOO
« QOO

L& 0450

T

BEC

IME DATA

TIME s
ONDS

& BOBEACGL
L EI&EE+OL

Fu LEEESO]
7a 180l

&« BBEE+0]
b B7EE+O]

& w FOLE+OL
& FOOEAG

TOE -3

Ll EQEE-0R

N
e e 8

4000 POINTS

SUMMARY

oy o
b

FRLING s

R

14116
O OFT

143515
IOOFT

CEATEO

NE  TNTERIQR

THERMAL.

- ey

PRGN

LEVEL,

LEVEL,

9 /64,

TN TIME

TRENSDUCER

G 8

fr /W

G &

NG

DATHE

1230, 308

oET

ITNMFORMATTON

MICROSTRATN

LEG ON

STEEL.

LGEGREES F

COLAMN METAL

THERMAL.
NORTH FACE

THERMAL.

DEGRERS F

OF COL.UMN

DEGREES F

SOUTH FalE oOF

CRALE

A-21

LU LMIN

ITNCHES

444444

16"

FROM BABE



TIME DATH SUMMARY

SIMON RODTA TOWERS FHASE ONE MEASUREMENTES, 2.29/88, 1230, J05
TEST & 1 RUN = 21

DATE » 5/29/58 TIME » 22:25¢19

TIME STERP = 5,0000F-07% SECONDS AO00 FOINTS IN TIME DATA SET

MEXIMUM &7
CHANNEL. VALLIE TRAMNSDICER  TNFORFGT TOM
L4118 B R

SOOFT LEVEL., E/W

=l & L E-OR
R R

o Sad100 1451E G b
-l W QEEO ECOFT LEVEL, N/B

GEAEEO MICROSTRATN
ME INTERIOR LEG DN BTEEL

e ERIRToIS]

T FRER0 ] THERMAL. DEGREES F
7w Q&AEO] COLUMN METAL

THERMEL. DEGREES
NMORTH FACE OF COLUMN

+ b 135, 9SO

¥ THERMAL DEGREES F
""" & 2100

SOUTH FACE OF COLUMN

..,..
i

- W QUED - Ea BRE-DR [BNEEATIN S INGHES
- 7 L QOGO e BOOE-OR VERTICAL DRACK ON LEG, 16" FROM DaSE

A-22



o

T

TIME

MY TMUM AT

1

a
H

g
H S

s 5 QUIOGE 0%

BTER

NN L.

.....

ITMON RODIA

,,,,,

TOMWERS

TIME
SR

dno TAOO

w70
13,0700
18, 1080

W QRSO

LD
L D000

PR EE

TIME

TIME

SECONDS

. &DAHERDL
0. 403E+01

DT

#
1

CINED MEASUREMENTS, 3. 29/788, 14

SUMMEARY

Gy JOE
FRid e 22
SRS
OO0 PFOINTS IM TIME DATHS

HET

THRANBDUCER

14118 Gom
FoOFT OLEVEL, E/W

(570

ERR
NAE

LEMEL.

0 MICROSTRA&TIMN
INTERIOR LEG ON STEEL

THERMAL. DEGRERS F

COLUMN MET AL
DEGREES F
COLLMN

THERM&L.

NORTH FACE

QF

DEGRERS F
{FOLLIMAN

THERMAL.

SHOUTH FaCk QF
IMECHES

CRAOCE ON LEG,

CRACHE

VERTICAL Té" FROM

CA-23

TRFCFRMAT TON

BAGE



TIME DATA SUMMGRY

DR RODIAS TOWERE PHASE ONE MESSUREMENTS, 2,29/788, 1230,J08
T3 1 I\IJFJ RS

Im VE ¢ A28 TimeE ¢ 20 5y 20

TIME STEPF = 5.0000E-05 SECOMDES QUHH FOTNTS IN TIME DATH SET

MeX MU AT
GHANNEL.

VALLE THRANSDUCER  TNFORMAT ION

14118 (55
SOOFTOLEVEL, E/W

+ 15, BE50 1. bé1E~
- 1308600 - 1. BOGE-

GG

{ pre
- LEVEL, N/B

+ W 000 BLEYEE-0L CEAZERO MICROSTRATN
----- 5 W A0 . A0EE+0] ME INTERIOR LEGS ON STEEL

THERMAL. DEGREES =
COLUMN METAL

4 19,7100

4 2. ATEHO

i W RICAOC dya FOBETY THERMAL DEGREES F
- 5 B ES0 ba GREELO] NEORTH FACE OF COLUMN

o o 000 tha TEREAOL THERMAL. DEGREES F
- 17850 : SOUTH FACE OF COLUMN

CRACK INCHES
VERTICAL CRACE ON LEG, 16" FROM BASE

A7 « D000
- 7 W D000

A-24



DATE

FAX TMLUM AT
CHARMMNEL.

R A
R

TIME STER =

TOWERS FHADE ONE MEABUREMENTS,
FRLIN

O/ 838

5w OO - O

o D
RERL 18]

W Q5O
W CHOOHO)

TIME

HECONDE

DAaTH

TIME & O

o SFEE O
W ACEE O

LHEIEA+DT
&7 IR0

o GO ]
&EBEAO]

A-25

OGO POINTD

ME:

VERTICAL.

SUMMAIRY

E.29S88,

24

SEG, JOS

S5 19

IR TIME DATH SET

TRAMSDUGER  INFORMAT ION

Gee

/W

LENVEL

(G065

A&

30 FT LEVEL,

CEMAZRSO
INTERIOR

MICROSTRAIN
LEG OM BTEEL
THERMAL DEGREES
DOLUMN METOL.

DEGREES F
COLUMN

THERM&L.

NORTH FaZE OF
DEGREES F
COLUMN

THEFMSL.

BOUTH FACE OF

CRACE

CRACE ON LEG, 1é&" FROM

BOS



SIMON R

TEST
DATE
TIME

MAX TMUM AT
CHANNEL.

& ux

K
-

)

[4
ot

1

g

TEF

ARG/ B8

« D000
W FO0

. OO0
&4, BOSBO

W T E0

L0100
L GOO0

DDA TOWERS PHAORE

5 S QOQOE-~TEE

TIME DATH SUMMARY

BEC

1. BOBE

ONE MEASUREMENTS,
FRUN #

TIME &
CIND S

VELUE

(I

1. 789E
(5
1 SHaAE 05

e DOEE -0

B SOOE+0

8. BOEE+01

b B7EE+01
drw BEFEAOL

do HAFERO]
&y b A O]

d . FPEE4AOL

..........

. 28HE-~O

i B BEE- 02

HOEAR/88,

s
wiloved

1250, J08

=5

Cre B850 20

A000 FOINTS

ING TIME

TRANSDUCER

R
bt

EAW

14118
EOOFT OLEVEL.

L GBS
LEVEL, N/&

CEATE0

NE INTERIOR LEG ON

THERMAL. DEGREES

COLUMN METAL

DEGREES
COLUMN

THERMAL.

NORTH FACE OF
DEGREES

OF  COLUMN

THEFRMAL
SOUTH FaCE

CRACK INCHES
VERTIOA. CRACE OM LEDB,

A-26

DaTa GET

MICROSTRATN
STEEL

=

F

Lt

INFOFRMAT TON

FROM BAGE



SIMON RODG LS

TEST
DATE

u
“

"
o

TIME &

MEE ML AT
CHARNEL.

TIME DATA

/20,88 TIME

» QOOOE QS BECONDS

TIME :
STER HaLUE

o QOO0 & B7BE+OL
4. SO50 by BAHPEAQ]

L 000 fra HAREOL
L2100 & b 4EC

Lér, OS50
LT

LOLD0 T e
LODO0 e L *“&}¥3k ﬂ()r‘

[
4000 FOINTS INM TIME DAaTH SET

HLIMMARY

TOWERS FHASE OME MEASUREMENTS, 5, 39/88, 1230,JC8

RUN ¢ 25

T g

TRAEMEGUCER  ITNFORMATI

lai1id G5
EOOFT OLEVEL, E/W
G5

NAE

LEG ON BTEEL

THERMAL DEGREES F
COLUMN METAL

THERM&L. DEGREES F
MORTH FACE OF COLUMN

THERMAL. DEGREES F
SOUTH FACE OF COLUMN

CRACHK INCHES
VERTICAL CRACK ON LEG, 14&

A=-27

MICROSTRAIN

FROM

Wi

BEASE



TIME DETEH SUMMARY

SIMON RODIO TOWERS FHAGE ONE MEASUREMENTSG, Z.29/788, 1230,008
TEST &+ 1 RUN & &6

DeTE ¢ 3/30/88 TIFE # 1e 520

TIME BTEF = 5, 0000E-00 SGECONDES AG00 FOINTS IN TIME DATA SET

MAX IMUM AT
CHANME L.

VLU TRANSDUCER  ITNFORMATION

14118 R

A+l o IO :
ZQOFT LEVEL, E/W

1 @ L0

i1l
]

147518 G s
E0OFT OLEVEL. N/B

R L3, 7EOC
- 19, 3800

.....

CEAZED MICROSTRAIN

- ME INTERTOR LEG ON STEEL

THERMAL DEGRERS F
COLUMN METAL.

+ 4 122700
4 He AROO

i w 000 daw ST LEAGL THERML. DEGREES F
i W 100 Ew S EO] NORTH FACE OF COLUMN

+ b 204100 bw HHEEOL THERMAL. DEGREES F
Y QOO0 dra SAGE O] SOUTH FACE OF COLUMN

+ 7 L OO0 -2 EBEE-0R  CRACK [NCHES
----- 7 L 0000 ~2. 2B6E~0R  VERTICAL CRACE ON LEG, 16" FROM BASE

A-28



BIMON RODIA

TEST
Dk
TIME STEF

1

=2 au

MO THMLIM AT
NN

+ 1
1

TOWERS FPHAGE

HAEQ/68

w5, OOOOE-OF

TIME

SE

dra W L0
o A0

o DG

A BYSEO

L Q000

e TEED
1EH. 5400

W D000
o HECO

L8 . Z400
W D3SO0

W L O0

TIME DATA S

ONED MEASUIREME

R
TIME 1l

HBECONDS 400

ML

L TEPE-O

ke BESEE- QX

et DA - (5

----- e LOTE-OR

. 40501
8. 207E+O]

& BOSE+C
& TROE+Q

& B1LEE+Q]
G HOREA0]

b SR+
fr o SOEEAO]

A-29

MARY

MTE, F.29/88,
Nos 27
e 1w

O POINTE IN TIME DATA BET

TRE0,J0H

TRANGSDUCER  TNFORMST ION

14118 G5
BOOFT LEVEL., E/W

1431 G575

FOOFT OLEVEL, N/S

CENZERO MICROSTRAIN
NE INTERTOR LEG ON STEEL
THERMAL DEGREES W
COLLUMN METAL

THERMAL. DEGREES
MORTH FA&CE OF COLUMN

THERMOL. DEGREES F
SOUTH FACE OF COLUMN

RO IMNCHES

VERTICAL CRACE ON LEGR, 1&" FROM BABE



TIME BAaTH SUMMARY

SIMON RODIS TOWERS PHASE ONE MEASUREMENTS, Z.29/88, 1270,J086
TEST ¢ 1 RUN ¢ 28

DATE ¢ E/30/88 TIME « 2 5220

TIME STER = 5, 00008008 SECONDS A0 FOINTS IN TIME DATH BET

MAX TP AT
Co-TanNMEL.

VLI THANSDUCER  ITNFORMAT TOM

14118 G 6

A+ » 1100 &
EOOFT OLEVEL, E/W

- o CHOO0

LA4E1E G5

EOFT OLEVEL . MNSB

4 W OTI00
- o SISO

L A BOHO @, BOOE0] DEARE0 MIGROBTR&TM
= 4. 1450 . 207E0]) ME ITNTERTOR LEG ON STEEL

THERMAL. DEGREES F
COLUMN METAL

HE S
Eg Y

+ 5 THERMAL. DEGREES

----- i dry A 4E+01 MNORTH FACE OF COLUMN

o o D00 brw 4HTE+D] THERMAL DEGREES F
- o B0 din A& EAOL SOUTH FACE OF COLUMN

SELE-OF CRECH INCHES
O VERTICAL CRACK ON LEG, l1&" FROM BADE

+ 7 - OO
— T L OG0

i AN AN

A-30



SIMON RODIA TOWERS FHASE ONE MEABUREMENTS,

TEST & 1
DATE
TIME STER

Mex TMLIM AT
CHANNEL.

BLERO/BR
w0, DQOOE~O3 SECONDS

TIME DATAH

TIME &

TIME
S Vil.LE
L BEAE~0

BOHE QR

700
. QOO0 -

ae LOLE-OGE

~de JARE-O2

w U0
W GEQO

G 405E+01
8. 207E+0]

o EHICHO
W G300

L1800

. TETEAO]
W Q100 '

b 7LE

6, AOAE+G]
b SGTEAO]

b THOO

W DRG0

G AL 2EGL
Eu AO0E+C]

1123550

W DT EG

« QOISO

s Ialels

SUMMARY

29

RUN

o gz
S OGN

4000 FOINTS TN TIME

TRANSDLICER

141148 R
FOOFT OLEVEL, ES/W

TAELE G g
FOOFT LEVEL, N/7H

CEASED
NE  INTERIOR LEG QN

THERMAL.
COLUMN METAL

THERMAL.
NORTH FaCE OF
THERMAL.

SOUTH FacE OF

P220,J08

DATH BET

TMFORMEST ION

MICROSTRAIN
STEEL

GEGREES F
DEGREES -
COLUMN

DEGREES F
COLAIMN

LRACHE INCHES

VERTICAL CRACK ON LEG, 1&" FROM

A-31



TIME DATA SUMMARY

STMON RODIS TOWERS PHASE ONE MESSUREMENTS, 3.29/788, 1230,J0C8
TEST ¢ 1 RUN 5 30

DATE & E/20/88 TIME ¢ 3y Hp20

TIME STERF = 5.0000E-00 BECONDS GO0 FOINTS TN TIME DATa SET

MAX TP AT T Ik
CHANNEL. HEC ML LIE TRANSDUCER INFORMATION

=L POEE-OF 14118 G e
=4 PEAE -G EOOFT OLEVEL, E/W

+ o L e LOLE-OR T45LE GG
- @ CROQ0 - 2.1 A9E-0R JoOFT OLEVEL, N/B

o+ A W QOO B 4ORE-0] CEATEG MICROSTRAIN

- A W QOO0 8. 207E+0] NES INTERIOR LEG ON STEEL

d, H7EEAOL THERMAL DEGREES F
brw HEFEHOL COLUMN METHL.

+ 8 12, &850 o SEHE+AOQL THERMAL. DEGREES F
‘‘‘‘‘ b < LSRG by BAEEHOT NORTH FACE OF COLUMN

+ L IO by BRETE LD THERMAL. DEGREES F
s 1w &A400 b AEIE+QL SOUTH FACE OF COLUMN

7 w IO e BT RE-O CRACK INCHES
-7 o CHOO0 @ DEIE-Q2 VERTICAL CRACK ONM LER. 1&" FROM BabE

A-32



TIME DATA

SLUMMARY

GIMON RODIA TOWERS PFHAGE ONE MEABUREMENTS, 5.29/88,

TIME

MAXIMUM AT
CHANMEL.

STEF =

5. QOO0E~OX

TIME

wEl

W CHOE0
w QOO0

o CEEEO

¢ OO0

FEL. 7000

o Q200
13 44600

o TR
. G000

TIME &

SECONDS

VALLIE

----- Lo DOTE-~0R

- FEAE~OE

ta LORE+OL

b o HAGEOL
drw EEAEAO]

B0 L

----- e BT TE-OD

T BT GE D

-
Y |

TRA

14118
IO OFT LEVEL,

14515
S00OFT LEVEL,
CEAZEG

ME INTERIOR L

THERMAL
COLLLIMN METAL

THERMAL
NORTH FACE OF

THERMAL

SOUTH FACE OF
CRACHK
VERTICAL CRAC

A~33

NSDUCER  TNFORMASTTON

(3" &

e

(54

N/&

MICROSTRATIN
B OM STEEL

DEGREES
DEGREES F
COLLIMN

DEGREES F
COLLLIMN

INCHES
boOM LEGE, 1é&Y



1
HOEO/G8

TIME BTEF = 5, 0000E-0F

"
u
a
B

MAX THMUM &7
CHANNEL.

. OG0
i W QOO0
2 D000

@ - QOO

G L6, 5450
- 2 5400

W L2000
W L300

T 0400
& o LIO00

W G

L CHOOC

T

SEC

ITME

NG RODIA TOWERS FHASE ONE MEASUREMENTS,
' RUN s

TIME s
ONDS

Vel U

L PEAE O

I R R

I

1w PR G0

8 ZOEE0L
B3 0L2E+0G]

bw HOOE+C]
& GREEO]

REGEAO]
0

&

G

b BT TREAOL
bro 27 LE+OL

2T B0
B R TE-OR

4Q0a FOINTE TN

DATA SGUMMORY

HLR9/88,

Sy 20

TRANSDUCER

14118
SOOFT OLEVEL,

147515
EOOFT

LEVEL,

CEAREO
fME INTERIOR

THERMAL
COLUMN METAL.

THERMAL.

NORTH FacE OF

THERMAL,
aF

CROCE

VIERTICAL, TRACK

A-34

TIME DATH

LED

C 0N LEG,

130, J08

GG

E/W

57 G

NAE

MICROSTRATIN

ON STEEL

DEGREES F

DEGREES

COLUMN

DEGREES F
COLUMN

IMCHES

ok

1é&"

ITNFORMATION

FROM

BAGE



SIMON RORIA

TEST ¢ 1
DATE 4
TIME STER

MAX TMUM AT

CHANNMEL.

ey
+oE
o '“.“

[

E/Xﬁ/&s

TIME DATHA

ONE MEABUREMENTS, .
FHN s A4
B

4000 FPOTNTS

TIME =

W DOOOE -0 SECONDS

L OO0

& OO0

w1 LE

0

L D100
@ OO0

o L AGE
. LRRE-OD

HOHE 0L
. LOFE+D]

uuuiﬁfbﬁl

b ELFESO
ba 2 LAE+O]

b D1 OEG]

e BT RO
e T TE-QR

SLUMMARY

20/ B8,

200, J08

N TIME DaTH SET

TRFORMATION

TRANGDUTER

57" &

E/W

14118
B00OFT LEVEL,
EREE

NS

50 FT LEVEL,

MICROSTRAIN
LEG ON STEEL

CEAZEO

ME INTERIOR
THERMAL. DEGREES F
COLLMN METAL

DEGREES
OF  COLUMN

THERMAL.
NMORTH F&CE

DEGREES F
OF COLUMN

THERMAL
SOUTH FALCE

INCHES
KON LEG,

CRATE

VERTICAL TRALD & FROM

A-35

BAGE



SIMIN RODIA TOWERS PHOSE ONE MEABUREMENMTS, 3.2%/88,
RUN &

TEST
DATE
TIME

s 1
GTER
MaX TMUM AT

CHONNEL.

+
-4

S
e
-

-5

50/ B8
c 5, OO00E-0F SECONDS

W QOO0
W CEEO

B BHO0
LTS
MERTSIRTY:
L G100
L LSO

W OO0

o« DS
W GO0

TIME DATA

TIME &

VALUE

éro TEOE-OL
b o 175HEROL

b L74E+RO]
frw LEBEAOL

R BT BE O

e BV TR0

SUMMARY

L
i

4000 PLOINTS

1E50, JCE
24
Sy 20

IN TIME DATA BET
THRANSDUTER

1411a Geg
SOOFT O LEVEL, EAW

[ER1
N/

CLEVEL.

CEASEO MICROBTRATIN
ME TNTERIOR LEG ON STEEL
THERMAL. DEGREES
COLLMN METAL

DEGBREES F
OF  COLUMN

THERMAL.
NORTH FatE

DEGREES F
OF  COLUMN

THEFMAL.
SOUTH FACE

RACK INCHES

VERTICAL CRACE ON LEG, 16" FROM

A-36

INFORMAT TON

RAGE



SIMON RODIA
TEST & 1
DATE &

TIME STER =

E/RO/88

MAEX TMUM AT
CHGNMEL.

TOWERS FHAGE

W OO
L OO0

LOTO0
W OO0

TIME DATA
ONED MEABUR

TIME &

5o QOOOE-GE DECONDD

VLU

. ROVERGL
G140

éro GHBEADL
brw ASEEOL

Ga LELESD]
fra LE&EHO]

. LELE+ROL

dra 12EEA0L

----- B BT AE-DD

RO ] e S

SUMMORY

EMENTS, S.29/788, 1230,J05
RUM 3 55

S ASe 20

4o POINTS IN TIiME DATA SET

TRANGDUCER  INFORMAT TON

Tl R
HOOFT OLEVEL, E/7W

G &

N/

T LEVEL,

CEAEEO MICROSBTRATIN
NMES INTERTOR LEG ON STEEL
THEFAL DEGRERES F
COLUMN FMETAL

DEGREES
COLLIMN

THERMAL
NORTH FACE OF

DEGREES F
COLLIMN

THERMAL
SOUTH FACDE OF
INCHES
0N LEG,

CROACHE

VERTICAL CRACK 1é&" FROM BASBE

A-37



TIME DATHA SUMMARY
SIMON RODIA TOWERS FHASE ONE MEASUREMENTS, 3.2%9/88, 1230,J08
TEST » 1 RLIM & 36
DATE ¢ 3750 TIME & & Hpllo
TIME STERF = &, 0000800 SECONDS 4000 FOINTS IN TIME DATHA SET

MAX THMLIM AT
CIHANNEL.

VAL Uk THANSDUCER  ITNFORMST TON

14118 GG
EOOFT LEVEL, E/W

4 T

1 Ly 1N B 0
u Rl

G

LEVEL, N/S

i &y B0
by BTO0

BE MICROBTRATN
INTERIOR LEG ON STEEL

THERMAL. DEGREES F
COLUMN METAL

+ 4 9. 2200
) QOGO

A+ a OGO & L REEADT THERMAL DEGREES F

- QOO e TRLE4AOL MORTH FACE OF  COLUMN
o W L0000 Gu LOLE+OL THERMAL. DEGREES F
~~~~~ & W D00 SOUTH FaCE OF COLLUMN

CRGE INCHES

7 W EYL O :
VERTICAL CRACK ON LEG, 16" FROM BARE

- W OO0

A-38



TIME DATA SUMMARY

SIMON RODIA TOWERS FHABE ONE MEABUREMENTS, 3.29/88, 1230,J08
TEST ¢ 1 RUN & 37

i BO/BE TIME &+ bk
w8 QOOOE-ON BECOMDES OO0 FOINTS IM TIME DATH SET

K, g
Sip

MaX TMUM AT TIME
CHANNEL. BEC

VALLUE TRANSDUCER  TNFORMATION

A G758
HQOFT LEVEL, E/W

+ PTAELE G5
~~~~~ & FQOFT OLEVEL, N/&

DEAZEO MICROSTRATIN
NE INTERIDOR LEG ON STEEL

4N o LI
..... ] 14 400

THERMAL. DEGREES
COLUMN METAL

ba V70E+G]L THEFRMAL. LEGREES
dra LHOEAO] NORTH FACE OF COLUMN

& o LIRS Go 14RO THERMAL. DEGREES F
- 13,5450 drw LELEROL SOUTH FACE OF COLUMN

LETOE-OR  CRACK INCHES
~3 EVEE-OR VERTICAL CRACK ON LEG, 16" FROM BAGE
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SIMON RODIA

TEST
DETE

MaX IMUM aT
ChHanNE.

"

"
1

1
FAE0/88

LS
eInInly

L GO0
W RGO

B TEEG
183050

2 OO0
S BLE0

W L0
. G0

TOWERG Fl

T ME

AR ESE

TIMFE =

S QOOOE O DECONDE

Vel LIE

L TEGE
----- L BOBE 032

e R

e SEEE-O

DATH

ORE MEASUREMENTES,
RUN ¢ 38

A0 FOINTES

SLIMMARY

EoER/88, 1EI0,J08

Ha 20

IM TIME DATA SET

TRANSDUCER  INFORMAT ION

iz

14118 G
IO FT LEVEL, E/W

135 (Eh
LEVEL ., N/&

14z
EOOFT

MICROSTRATN
ON STEEL

CEATEO

NE TNTERIOR LED
THERMAL. DEGREES F
COLUMN METAL

DEGREES F
COLUMN

THERMAL.
NORTH FACE OF

DEGREES F
OF  COLUMN

THERMAL
HOUTH FACE

CRACK INCHES

VERTICAL CRACE ON LEG, 1&" FROM

A-40
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SIMON RODIA TOWERS PHABE ONME MEASUREMENTS, Z.29/88, 1230,J08
RUN ¢ 39
PG LY

4000 PFOINTS N TIME DATA SET

TEST
DeTE
T ME

MAXITMLIM AT
CHANNEL.

e

u
"

u
u

1
1

BLEO/EE

STER

G OO0~

TIME

s 110G

« IS0
L OG00

Ok

TIME DATH

TIME 1

SECONDS

Hab&TEAO]

b GPEE+O]
b SETEAO]

b BEIE+OL
dru B4 GECQL

w2 BEGE-OR

i BEHE-OR

SLMMARY

TRANSDUCER  INFORMATION

14118 G* &

FOOFT OLEVEL., E/W

55

T LEVEL, N/8

CEAZEO

MICROSTRAIN

NE INTERIOR LEE OM STEEL

THERMAL.
COLUMN METAL

T
NORTH FACE OF COLUMN

THEFRMAL.
SOUTH FACE OF COLUMN

CRACK INCHES
VERTICAL CRACK ON LEG,

A-41

DEGRERS

ML DEGREES

DEGREES

=

i

16" FROM BABE



TEST 1

DATE 3
TIME SHTER

MAXTMUM aT
CCHEANREL.

B
-

SIMON ROLGIS T

DWERS  FHASE

BOEQ/EE
m L OO0 -

W D000
W L0

Téa HBEG
1 6750

195100

. QIO
. OG0

TIME

T

DATA

TIME e
0% SECONDS

VAL LIE

L AGE-DE
=l B A0

T GO ]
5 TEE0]

bau 73

s
(SRR

]
fi- 00

St S0
b BALE O]

dyu AETEO
&y o ABHEE DY

""" e SEEE -0

i
—E e BBROE QR

400 FOITNTES

SUMMARY

MEABUREMENTS, 3. 29788,

RUN ¢ 40

o e
e 20

IN

TRANSDUCER

t411e

5OOFT LEVEL .,

T OLEVEL,

CEAEED
NE INTERTOR

THERMEL.
o

THERML.
MORTH FaCE

THERMAL
SOUTH FACE

ISR TN
VERTIOAL

A-42

LUMN METAL

OF

OF

CRACE

130,05

RO N

TIME DATH SBET

G 5
W

65
g
N/ G

MICROSTRATN
LEG ON STEEL

DEGREES F

DEGREES F
COLLIMN

DEGREES F
COLUMN

INCHES

ON LEG, 16" FROM

TRFORMEST TN

A

o

s}

E



TIME DATH SUMMARY
SIMON ROODIA
TEST « 1
DATE &

TIME BTER =

TOWERS FPHABE ONME MEABUREMENTS, X, 29/88,
RN s 4L
Ba 5020

4000 FOINTS

RAEQ/E88 TIME

T QOOOE-OS HECONMDES I TIME

MAX TMLM AT
CHANMEL.

Vi

197450

w OO LEVEL, E/W
« L BEG
2 EEFARIY HOOFT OLEVEL, N/B
« GO0

'“ CEAREG
""" % W QGO0

NE:

THERMAL.
COLUMN METAL.

THEFMAL.
NORTH FACE

R W LSO
-5 W D00

O

PRSTEININ

s
& B ERE0

tra BAAE G
b GEBEOQ]

THERMAL
SOUTH FACE OF
L G000 - CRACK
VERT ICAL

CRACE

A-43

TRANSDULER

14114 a°

LT431E e

LRE0,J08

DAaTA SET

TNFORMAT TON

5

MICROSTRATN
INTERTOR LEG ON

HTEEL

DEGREES F
DEGREES F
COLLMN

DEGREES F
COLLMN

INCHES
N L EG,

&Y FROM BAGE



GIMON RODIA

TEST ¢ 1
DETE &

TIME STER =

MAXIMUM AT
CHANMEL

o)

<y

TOWERS

HRO/8E8
& OQOOE -0

T OO0

Sa BEOO

1, EmEG
e BEROO

O

LI

B 2h 0o

1853450

. QOS0

RENIOIN1S]

FHAGE

SECOMDE

TIME DATA SUMMARY

ONE MEASUREMENTS, 5.29/88, 1230,J08
RUN & 42

TIME @ 93 5519

4000 FOINTS IN TIME DATA SET

VALLIE

ol D7D 14118 G5
=1 BEBE-0Z FOOFT OLEVEL, E/W

115 G5
CLEVEL, N/8

CEAZEO MICROSTRAIN
NE INTERIOR LEG ON STEEL

G ROTEAO]
HEOWORESOL

b P4 DEGREES F

0L THERMAL.
GOLUMN METAL.

bro FRTEAOQL

THERMAL DEGREES F
MORTH FACE OF COLUMN

THERMAL DEGREES F
SOUTH FACE OF COLUMN

CRACK INCHES
VERTICAL CRACE ON LEG, 1&" FROM

A-44
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TIME DaTa BUMMARY

SIMON RODIA TOWERS PFHASE ONE MEASUREMENTS, 3.29/88, 1230,J08

1 RUN ¢ 475

DATE F/EO/BH TIME &+ W38 20

TIME STEF = 5,0000E-05% SECOMDS 4000 POINTS IN TINME DATS SET

=
it
£
i
LR

H

MAX TMUR AT TIME :
CHEANNEL. BEO Vil LE TRANSDUCER  ITNFORMST ITOMN

14118 A

BOOFT LEVEL. E/W

ol o I
-1 » GA00

14351LE GG

EQOFT LEVEL, N/B

5 CEAZRG MICROSTRAIN
~~~~~ ) NE  INTERIOR LEG ON STEEL

THERPMAL. DEGREES F
COLLUMNG METAL

e .c(].

+& B 15E0 T OTAEAO] THERMAL. DEGREES F
! L Q100 T b 4EAO] NORTH FACE OF COLUMN
THERMAL LDEGREES F
SOUTH FACE OF COLUMN

S L0, 2400
- COLE0

7 o QOEG = A0 LRACH INCHES
- 7 W QOO0 e BEOE-0E VETRTICAL CRACK ON LEB, 16" FROM BASE
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STMON RODIA TOWERS PHASE ONE MEASUREMENTS,
FebIN e

DATE «
TIME STER

i

s
T
iy
£y
(e
—i

MAXTMUM AT
CHANNEL.

o

e

B/E0/BE
s 5L QOO0 -~

PRI VIS
o QOEG

B HBHO
122600

Té. 73RO0
L OO0

2 QLEH0
. GBSO
2 QU0

IERIOINIY!
L OO0

TIME DATA

TIME &
SECOMNDS

1y

Vsl LI

Funlskeal

Va2 AE+OL
Vo s BAE RG]

4000 FOINTES

SUMMARY

B RARSEE,

LE50, 08

2

(50
ok

IN TIME DATH SET

TRANSDUCER  TRNFORMAT ION
G578

14118 ;
1 E /W

FTOLEVEL .

ot

L5
N/AG

1AL
EOOFT LEVEL,

) MICROSTRAIN
INTERIOR LEG ON STEEL

THERMAL. DEGREES F

COLUMN METAL

DEGREES
COLUMN

THERMAL

NORTH FaGE OF
DEGREES F

COLLIMN

THERMAL.
SOUTH FACE OF

CRACHK INCHES

VERTICAL CRACKE ON LEG, 16"
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TIME LDATA SUMMARY

SIMON RODIA TOWERS PHASE ONE MEASUREMENTS, 3.29/88, 1230,J08
TEST ¢ 1 BLN s 45

DATE »  3/30/88 TIME ¢ 10235219

TIME STERF = §,0000E-03% SECONDS AO00 FOINTS IN TIME DATA BET

MAX TMUM AT
CHEANMEL

VLR TRANSDUCER  TNFORMST TON

14118 G575
EOOFT LEVEL, E/W

+ 1 L LSO
1

G'H

- ﬁ S OLEVEL, N/S

R W CHDOG Ludb&lErRO] CEASEO0 MICROSTRAIN
o w 1AOG Lo dbbECO] NE INTERIOR LEG ON STEEL

4 T 00 8. 285E+0] THERMAL. DEGRERS
S LB &BOU fla 246E+D] COLUMN METAL

A+ 5 L ETIEO] THERMEAL. DEGREES F
e 7 BhHTRAO] MNORTH FaCE OF COLUMN

ks

PR

’ 01 THERMAL. DEGREES F
..... & MRelninly) ? PR

01 SOUTH FacE OF COLUMN

+ 7 W CIOEG Ea BAGEO CRACE INCHES

7 W Q0 il SAEE~-02 VERTICAL CRACK ON LEG, 14" FROM BRABE
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TIME DATH SLIMMOARY
SIMON RODIS TOWERS PHASE ONE MESGUREMENTS, X.29/88, 132730,J08
EET 1 RUN & 47
DATE ¢ 3/750/788 TIME : R
TIME STEF = O, 0000E-0Q% SECUNDS SOOINTS TN TIME Dave SET

MR THUM AT TIME
CHANNEL. SEC Vi UE THANSDUCER  TMFORMA&T ITON

14118 e

IOOFT LEVEL, EJW

b 54

WL
O FTOLEVEL, NS

HEG MICROSTRAIN

CEA;
INTERIOR LEG ON STEEL

P

THERMSL. DEGBREES F
COLLMN METAL

THERMAL. DEGRERES
RMORTH FaCE OF  SOLUMN

THERMAL DEGREERES F
SOUTH FACE OF COLUMN

192800
5 W 000

o
H

CRACE INCHES
VERTIOAL ORACE DN LEG, 1&"Y FROM

- o SIS
B W« OO0
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SIMON RODIA

TEST
DaTE
TIME

g 1
.
H

GTEF

MAXTMLI AT
CHANMEL.

EARO/88
S QOOQOE-OE BECOMDS

Vo G0E0
o GHLO0

w00
vy FEOO
W D00
2 L0

MEaletely)
1o, 2400

n CHOED

18 6200

W LD
L D000

TIME DATA

TOWERS PHOSE ONE MEASUREMENTS, 3.329/88,

TIME

VALLLIE

iy BELE--O0

7 B HE-OR

~~~~~ Ve BLAR-E

~~~~ G 7T OB

T GHERERO0
4. B8EE00

&L AOEESO]
R EAO]

8. LAEE+OL
B L4454+01

Y. OHEESO]
o 95E8E+0]1

Rt R IR e

ey g e e e
U w e (O l'I. il S0

SUMMARY

1230, 308
RUN ¢ 48

18 Dl

4000 POINTS IN TIME DATH BET

TRANSDUCER INFDORMASTTON
14118 R
EOOFT LEVEL, E/W
56
M/D

CLEVEL,

MIGROSTRAIN
LEG ON BTEEL

CEAIS0
NE INTERTOR
THERMAL. DEGREES F
COLUMN METAL

THERMAL. DEGREES F
NORTH FACE OF COLUMN

THERMAL. DEGREES F
SOUTH FACE OF COLUMN

CRACHE INCHES

VERTICAL CRACE ON LEG, 14" FROM

A-50
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4

£

ACCELERATION TIME HISTORY PLOTS
Test Runs* 1, 2, 3, 4, 5, 6, 7,
8, 9, 10, 12, 15, 22
ACCELERATION FREQUENCY PLOT

Test Run 22

*These were the test runs during which measurable accelerations
Test Run 1 corresponds to the first sampling at

were present.

1230 hours on 3/29/88.
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