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INTRODUCTION

This report is Volume 4 of a four volume set of reports. It includes detailed test information
on Walls No. 3, 5 and 7 (Group 3), which were part of a test program on the out of plane
response of nine reinforced, clay brick masonry walls that were subjected to simulated
earthquake loading. The project was developed by Computech Engineering Services (CES),
as part of the US/Japan Coordinated Program for Masonry Building Research (TCCMAR).
Its main objective was to evaluate the influence of the amount of vertical reinforcement,
vertical ledger load, height-to-thickness (H/t) ratio, rebar sphcmg, and extent of grouting on
the out-of-plane response of the walls.

Testing was performed at the Earthquake Engineering Research Center (EERC), University
of California, Berkeley. The walls were 20 and 25 feet high, with a nominal thickness of 6
inches; the vertical reinforcement consisted of 2 # 5 or 3 # 7 rebar with steel ratios of
0.16p,, and 0.50p, respectively. Simulated earthquake motions were applied at the base and
the top of each wall. The base motions corresponded to the seismic ground excitation; the
top motions represented the response, at the diaphragm level, of a typical warehouse
structure. Both stiff and flexible diaphragm conditions were considered. The seismic inputs
were generated by scaling recorded ground motions in the time and frequency domains, to
attain specified intensities of 0.1, 0.2, 0.4, and 0.8 EPA (Effective Peak Acceleration) for a
rock site. The first three EPA levels corresponded, respectively, to the lower, medium and
highest seismic zones of the United States. The 0.8 EPA motions represented events of
twice the intensity specified by the SEAOC requirements for a soil type 1 site (S1), although
the longer period part of these spectra are similar to the 0.4 EPA soil type 3 spectra.

Volume 1 of the series provides detailed descriptions of the experimental setup, input signal
characteristics, data processing techniques, and summary data derived from the dynamic
tests. Volume 2 contains the results from the first group of walls (Group 1): Walls 4 and
6. Volume 3 contains the results from Group 2: Walls 8, 9, 10, and 11. Volume 4 contains
the results from Group 3: Walls 3, 5, and 7.

This volume is organized as follows: First, a set of figures with construction drawings and
test setup and instrumentation schematics is presented. This is followed by a table with test
sequence and peak displacement, acceleration measured at the bottom, center and top of
each wall, as well as measured peak rebar strain. For each run, a summary table is given
indicating: a) peak values of input and global response (i.e., displacements and accelerations
at the top, center and bottom of the wall, peak deflection, peak inertia force and bending
moment, and seismic coefficient); b) summary of mechanical properties, average stiffness
El,, compared to code reference value Eml,, and the average vibration frequency observed
during the run; and c) local response, characterized by peak values of rebar strain, joint
opening (near rebar), and faceshell compression strain and opening. Since these do not
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generally occur in the same joint, a joint near the center is selected, and the corresponding
quantities recorded.

For each run, envelopes and representative patterns of wall displacement, relative deflection,
and absolute acceleration and bending moment, followed by the distribution of rebar strain,
joint opening (near the rebar location), and faceshell compressive strain and opening are
given. Then, for the first run of each EPA level, or for each run where significant difference
in input or response occurs, the following force deformation plots are included: total inertia
force versus center deflection, center moment versus center deflection, and moment versus
curvature at center joint.
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TCCMAR PROJECT

WALL No 3 DYNAMIC TEST Run No 1:

MS1

0.10 E

PA

Wall Weight: 6.84 kips

H/t Ratio: 50

Vert. Reinf: 3 # 7 Grouting : Full
Dead Load: 800 1b/ft Splices : no
SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE

Disp Top 1.63 in Acc Top 0.29 g
Disp Cent 1.62 in Acc Cent 0.26 g
Disp Bot 1.23 in Acc Bot 0.07 g
Peak Defl 0.46 in
Inertia Force 1.31 kips Eqv Load 60.0 1lb/ft
Bending Mt 56.28 kip-in Seismic C 0.22

C/Acc Bot 3.13

MATERIAL & MECHANICAL PROPERTIES

f'n 4540 psi Em (Code) 3410 ksi
Ig 666 in4 EmIg 2269000 kip-in2
Avg Freq 3.39 Hz Eleqv 1147000 kip-in2

EmIg/EIeqv 1.98

LOCAL RESPONSE
Peak Joint 35
Rebar Strain 0.0001 0.0001 in/in
Strain Ductility 0.04 0.04 in
Avg Joint Opening 0.0007 0.0008 1in
Faceshell Comp. Strain 0.0002 0.0001 in/in
Faceshell Opening 0.0020 0.0020 in
Curvature 0.1200 0.1100 (1/in)*10-3
EI joint 502000 kip-in2
CES October 9, 1989 10:17:01 am
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TCCMAR PROJECT

WALL No 3 DYNAMIC TEST Run No 2: MS2 0.10 EPA
Wall Weight: 6.84 Xkips H/t Ratio: 50
Vert. Reinf: 3 4 7 Grouting : Full
Dead Load: 800 1b/ft Splices : no

SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE
Disp Top 0.34 in Acc Top 0.32 g
Disp Cent 0.73 in Acc Cent 0.38 g
Disp Bot 0.25 in Acc Bot 0.09 g
Peak Defl 0.69 in
Inertia Force 1.38 kips Egqv Load 80.0 1b/ft
Bending Mt 71.92 Kip-in Seismic C 0.28
C/Acc Bot 3.12
MATERIAL & MECHANICAL PROPERTIES
f’m 4540 psi Em (Code) 3410 ksi
Ig 666 in4 EmIg 2269000 kip=-in2
Avg Freq 3.00 Hz Eleqv 977000 kip-in2
EmIg/EIeqv  2.32
LOCAL RESPONSE
Peak Joint 35

Rebar Strain 0.0003 0.0002 in/in
Strain Ductility 0.12 0.08 in
Avg Joint Opening 0.0019 0.0019 in
Faceshell Comp. Strain 0.0003 0.0001 in/in
Faceshell Opening 0.0036 0.0042 in
Curvature 0.2200 0.2100 (1/in)*10-3
EI joint 332000 kip~in2

CES October 9, 1989 10:17:03 am
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TCCMAR PROJECT

WALL No 3 DYNAMIC TEST Run No 3: TAFT1 0.10 EPA
Wall Weight: 6.84 Kkips H/t Ratio: 50
Vert. Reinf: 3 # 7 Grouting : Full
Dead Load: 800 1b/ft Splices - : no
SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE
Disp Top 1.57 in Acc Top 0.23 g
Disp Cent 1.69 in Acc Cent 0.26 g
Disp Bot 1.16 in Acc Bot 0.08 g
Peak Defl 0.54 in
Inertia Force 1.21 kips Egv Load 60.0 1b/ft
Bending Mt 55.15 kip=in Seismic C 0.22
C/Acc Bot 2.69
MATERIAL & MECHANICAIL PROPERTIES
f’m 4540 psi Em (Code) 3410 ksi
Ig 666 in4 EmIg 2269000 kip=-in2
Avg Freq 2.90 Hz ETleqv 957000 kip-in2
EnmIg/EIeqv 2.37
LOCAL RESPONSE
Peak Joint 35
Rebar Strain 0.0002 0.0001 in/in
Strain Ductility 0.08 0.04 in
Avg Joint Opening 0.0015 0.0015 in
Faceshell Comp. Strain 0.0003 0.0001 in/in
Faceshell Opening 0.0031 0.0031 in
Curvature 0.1800 0.1500 (1/in)*10-3
EI joint 360000 Kkip-in2
CES October 9, 1989 10:17:05 anm
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TCCMAR PROJECT

WALL No 3 DYNAMIC TEST Run No 5:

TAFT2

0.20 EPA

Wall Weight: 6.84 Kkips
Vert. Reinf: 3 # 7

H/t Rat

io: 50

Grouting : Full

Dead Load: 800 1b/ft Splices : no
SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE

Disp Top 3.11 in Acc Top 0.34 g
Disp Cent 3.14 in Acc Cent 0.37 g
Disp Bot 2.27 in Acc Bot 0.17 g
Peak Defl 0.87 in
Inertia Force 1.73 kips Egqv Load 80.0 1lb/ft
Bending Mt 74.53 Kip-in Seismic C 0.29

C/Acc Bot 1.71

MATERTAL & MECHANICAL PROPERTIES

f'm 4540 psi Em (Code) 3410 ksi
Ig 666 in4 EmIg 2269000 kip-in2
Avg Freq 3.15 Hz EIeqv 803000 kip-in2

EmIg/EIeqv 2.83

LOCAL RESPONSE
Peak Joint 35
Rebar Strain 0.0004 0.0002 in/in
Strain Ductility 0.16 0.08 in
Avg Joint Opening 0.0026 0.0026 in
Faceshell Comp. Strain 0.0004 0.0002 in/in
Faceshell Opening 0.0055 0.0055 in
Curvature 0.2900 0.2700 (1/in)*10-3
EI joint 269000 Xkip-in2
CES October 9, 1989 10:17:09 am
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TCCMAR PROJECT

WALL No 3 DYNAMIC TEST Run No 6:

ELC2

0.20 EPA

Wall Weight: 6.84 kips
Vert. Reinf: 3 # 7

H/t Ratio: 50
Grouting : Full

Dead Load: 800 1b/ft Splices : no
SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE

Disp Top 1.84 in Acc Top 0.49 g
Disp Cent 2.09 in Acc Cent 0.42 g
Disp Bot 1.50 in Acc Bot 0.16 g
Peak Defl 1.27 in
Inertia Force 1.69 kips Eqv Load 90.0 1lb/ft
Bending Mt 80.80 kip-in Seismic C 0.32

C/Acc Bot 1.97

MATERIAL & MECHANICAL PROPERTIES

f'm 4540 psi Em (Code) 3410 ksi
Ig 666 in4 EmIg 2269000 kip-in2
Avg Freq 1.86 Hz ETfeqv 596000 kip-in2

EmIg/EIleqv 3.81

LOCAL RESPONSE
Peak Joint 35
Rebar Strain 0.0005 0.0003 in/in
Strain Ductility 0.20 0.12 in
Avg Joint Opening 0.0034 0.0034 in
Faceshell Comp. Strain 0.0005 0.0002 in/in
Faceshell Opening 0.0076 0.0076 in
Curvature 0.4000 0.3900 (1/in) *10-3
EI joint 207000 Xkip-in2
CES October 9, 1989 10:17:21 am
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TCCMAR PROJECT

WALL No 3 DYNAMIC TEST Run No 7: BONDC 0.40 EPA
Wall Weight: 6.84 kips H/t Ratio: 50
Vert. Reinf: 3 # 7 Grouting : Full
Dead Load: 800 1b/ft Splices : no

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 4.01 in Acc Top 0.47 g
Disp Cent 7.00 in Acc Cent 0.68 g
Disp Bot 2.23 in Acc Bot 0.31 g
Peak Defl 6.00 in
Inertia Force 3.06 kips Egv Load 150.0 1b/ft
Bending Mt 140.79 kip-in Seismic C 0.55

C/Acc Bot 1.77

MATERIAL & MECHANICAL PROPERTIES

f'm 4540 psi Em (Code) 3410 ksi
Ig 666 in4 EmIg 2269000 kip=~-in2
Avg Freq 0.87 Hz Eleqv 220000 kip-in2

EmIg/EIeqv 10.31

LOCAL RESPONSE
Peak Joint 35
Rebar Strain 0.0014 0.0010 in/in
Strain Ductility 0.56 0.40 in
Avg Joint Opening 0.0085 0.0069 in
Faceshell Comp. Strain 0.0013 0.0007 in/in
Faceshell Opening 0.0203 0.0167 in
Curvature 1.1600 0.8900 (1/in)*10-3
EI joint 158000 kip-in2
CES October 9, 1989 10:17:29 am
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TCCMAR PROJECT

WALL No 3 DYNAMIC TEST Run No 8: ELC 0.40 EPA
Wall Weight: 6.84 Kkips H/t Ratio: 50
Vert. Reinf: 3 # 7 Grouting : Full
Dead Load: 800 1b/ft Splices : no

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 5.62 in Acc Top 0.61 g
Disp Cent 9.38 in Acc Cent 0.82 g
Disp Bot 2.97 in Acc Bot 0.29 g
Peak Defl 7.11 in
Inertia Force 3.39 kips Eqv Load 160.0 1b/ft
Bending Mt 153.53 kip-in Seismic C 0.60

C/Acc Bot 2.06

MATERIAL & MECHANICAL PROPERTIES

f’m 4540 psi Em (Code) 3410 ksi
Ig 666 in4 EmIg 2269000 kip-in2
Avg Freq 1.02 Hz Eleqv 202000 kip=-in2

EmIg/EIeqv 11.23

LOCAL RESPONSE
Peak Joint 35
Rebar Strain 0.0016 0.0012 in/in
Strain Ductility 0.64 0.48 in
Avg Joint Opening 0.0076 0.0066 in
Faceshell Comp. Strain 0.0015 0.0008 in/in
Faceshell Opening 0.0187 0.0163 in
Curvature 1.0800 0.8800 (1/in)*10-3
EI joint 174000 Kkip-in2
CES October 9, 1989 10:17:36 am
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TCCMAR PROJECT

WALL No 3 DYNAMIC TEST Run No 9:

BONDCS

0.40 EPA

Wall Weight: 6.84 Kkips
Vert. Reinf: 3 # 7

H/t Ratio: 50
Grouting : Full

Dead Load: 800 1b/ft Splices : no
SUMMARY OF EXTREME VAILUES
GLOBAL WALL RESPONSE

Disp Top 3.20 in Acc Top 0.79 g
Disp Cent 4.78 in Acc Cent 0.40 g
Disp Bot 2.21 in Acc Bot 0.30 g
Peak Defl 3.97 in
Inertia Force 1.64 kips Eqv Load 80.0 1b/ft
Bending Mt 78.92 kip-in Seismic C 0.31

C/Acc Bot 1.03

MATERIAL & MECHANICAL PROPERTIES

f'm 4540 psi Em (Code) 3410 ksi
Ig 666 in4 EmIg 2269000 kip-in2
Avg Freq . 1.04 Hz Eleqv 186000 kip-in2

EmIg/EIeqv 12.20

LOCAL RESPONSE
Peak Joint 35
Rebar Strain 0.0008 0.0006 in/in
Strain Ductility 0.32 0.24 in
Avg Joint Opening 0.0045 0.0038 in
Faceshell Comp. Strain 0.0009 0.0003 in/in
Faceshell Opening 0.0110 0.0089 in
Curvature 0.5900 0.4700 (1/in)*10-3
EI joint 168000 Kkip-in2
CES October 9, 1989 10:17:43 am
-11 - April 1991



TCCMAR PROJECT

WALL No 3 DYNAMIC TEST Run No 10: TAFTS

0.40 EPA

Wall Weight: 6.84 kips
Vert. Reinf: 3 # 7

Dead Load: 800 1b/ft

H/t Ratio: 50
Grouting : Full
Splices : no

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 5.67 1in Acc Top 0.74 g
Disp Cent 5.85 in Acc Cent 0.63 g
Disp Bot 4.58 in Acc Bot 0.33 g
Peak Defl 3.48 in
Inertia Force 2.20 kips Egqv Load 100.0 1b/ft
Bending Mt 92.11 kip=-in Seismic C 0.36

C/Acc Bot 1.09

MATERIAL & MECHANICAL PROPERTIES

f'm 4540 psi Em (Code) 3410 ksi
Ig 666 in4 EnIg 2269000 kip-in2
Avg Freq 0.96 Hz Eleqgv 248000 kip-in2

EmIg/EIeqv 9.15

LOCAL RESPONSE
Peak Joint 35
Rebar Strain 0.0009 0.0005 in/in
Strain Ductility 0.36 0.20 in
Avg Joint Opening 0.0045 0.0035 in
Faceshell Comp. Strain 0.0008 0.0003 in/in
Faceshell Opening 0.0108 0.0077 in
Curvature 0.5700 0.3900 (1/in)*10-3
EI joint 208000 Kkip-in2
CES October 9, 1989 10:17:51 am
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TCCMAR PROJECT

WALL No 3 DYNAMIC TEST Run No 11: BONDCH 0.80 EPA
Wall Weight: 6.84 kips H/t Ratio: 50
Vert. Reinf: 3 # 7 Grouting : Full
Dead Load: 800 1b/ft Splices : no

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 5.88 in Acc Top 1.31

Disp Cent 13.98 in Acc Cent 1.40

Disp Bot 2.74 in Acc Bot 0.60

Peak Defl 12.88 in

Inertia Force 5.58 kips Egqv Load 270.0

Bending Mt 255.07 kip-in Seismic C 0.99
C/Acc Bot 1.66

MATERIAL & MECHANICAL PROPERTIES

f'm 4540 psi Em (Code) 3410
ig 666 in4 EmIg 2269000
Avg Freq 0.84 Hz Eleqv 186000

EmIg/EIegv 12.20

LOCAL RESPONSE

QQQ

1b/ft

ksi
kip-in2

kip-in2

Peak Joint 35

Rebar Strain 0.0035 0.0024 in/in
Strain Ductility 1.40 0.96 in
Avg Joint Opening 0.0128 0.0116 in
Faceshell Comp. Strain 0.0027 0.0015 in/in
Faceshell Opening 0.0345 0.0292 in
Curvature 2.0200 1.5900 (1/in)*10-3
EI joint 160000 Kkip-in2

CES October 9, 1989 10:17:58 am
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WALL No 3 DYNAMIC TEST Run No 12:

TCCMAR PROJECT

BONDCSH

0.80 EPA

Wall Weight: 6.84 Kkips

Vert. Reinf: 3 # 7

Dead Load: 800 1b/ft

H/t Ratio: 50

Grouting : Full

Splices : no

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 5.18 in Acc Top 2.08 g
Disp Cent 15.06 in Acc Cent 2.14 g
Disp Bot 4.07 in Acc Bot 1.01 g
Peak Defl 14.39 in
Inertia Force 5.03 kips Eqv Load 290.0 1lb/ft
Bending Mt 269.57 kip~in Seismic C 1.05
C/Acc Bot 1.04
MATERIAL & MECHANICAL PROPERTIES
f'm 4540 psi Em (Code) 3410 ksi
Ig 666 in4 EmIg 2269000 kip-in2
Avg Freq 0.72 Hz EIleqv 176000 kip-in2
EmIg/EIeqv 12.89
LOCAL RESPONSE
Peak Joint 35

Rebar Strain 0.0056 0.0035 in/in
Strain Ductility 2.24 1.40 in
Avg Joint Opening 0.0163 0.0152 in
Faceshell Comp. Strain 0.0031 0.0018 in/in
Faceshell Opening 0.0384 0.0367 in
Curvature 2.5800 2.0400 (1/in)*10-3
EI joint 129000 Kkip-in2

CES October 9, 1989 10:18:05 am
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MOMENT vs CURVATURE
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COURSE LAYOUT

- Joint 10

Wall Height: 25 ft
Nominal Thickness: 6"
H/t = 50

Vertical Reinf.: 3 #7
No Splices

Full Grouting

Dead Load: 800 Ib/ft
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SPECIFICATIONS

WALL # 5 CONSTRUCTION DRAWINGS
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TCCMAR PROJECT

WALL No 5 DYNAMIC TEST Run No 1: MS1 0.10 EPA
Wall Weight: 6.84 kips H/t Ratio: 50
Vert. Reinf: 3 # 7 Grouting : Full
Dead Load: 800 1b/ft Splices : no

SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE
Disp Top 1.65 in Acc Top 0.29 g
Disp Cent 1.58 in Acc Cent 0.26 g
Disp Bot 1.24 in Acc Bot 0.07 g
Peak Defl 0.46 in
Inertia Force 1.27 kips Eqv Load 60.0 1lb/ft
Bending Mt 55.14 kip-in Seismic C 0.21
C/Acc Bot 2.94
MATERIAL & MECHANICAL PROPERTIES
f’'m 4540 psi Em (Code) 3410 ksi
Ig 666 in4 EmIg 2269000 kip-in2
Avg Freq 3.08 Hz Eleqv 1124000 kip-in2
EmIg/EIleqv 2.02
LOCAL RESPONSE
Peak Joint 35

Rebar Strain 0.0001 0.0001 in/in
Strain Ductility 0.04 0.04 in
Avg Joint Opening 0.0012 0.0012 in
Faceshell Comp. Strain 0.0004 0.0004 in/in
Faceshell Opening 0.0023 0.0023 in
Curvature 0.1200 0.1200 (1/in)*10-3
EI joint 451000 kip-in2

CES October 9, 1989 10:20:26 am

-84 -

April 1991



TCCMAR PROJECT

WALL No 5 DYNAMIC TEST Run No 2:

MSs2

0.10 EPA

Wall Weight: 6.84 Kkips

H/t Ratio: 50

Vert. Reinf: 3 ¢ 7 Grouting : Full
Dead Load: 800 lb/ft Splices : no
SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE

Disp Top 0.31 in Acc Top 0.31 g
Disp Cent 0.81 in Acc Cent 0.40 g
Disp Bot 0.25 in Acc Bot 0.10 g
Peak Defl 0.78 in
Inertia Force 1.54 kips Eqv Load 80.0 1lb/ft
Bending Mt 79.06 kip-in Seismic C 0.31

C/Acc Bot 3.24

MATERTAL & MECHANICAL PROPERTIES

f’m 4540 psi Em (Code) 3410 ksi
Ig 666 in4 EmIg 2269000 kip-in2
Avg Freq 2.61 Hz Eleqv 950000 kip=-in2

EmIg/EIleqv 2.39

LOCAL RESPONSE
Peak Joint 35
Rebar Strain 0.0004 0.0003 in/in
Strain Ductility 0.16 0.12 in
Avg Joint Opening 0.0050 0.0050 in
Faceshell Comp. Strain 0.0002 0.0002 in/in
Faceshell Opening 0.0110 0.0110 1in
Curvature 0.5400 0.5400 (1/in)*10-3
EI joint 145000 Kkip-in2
CES October 9, 1989 10:20:33 am
-85 - April 1991



TCCMAR PROJECT

WALL No 5 DYNAMIC TEST Run No 3:

TAFT2

0.20 EPA

Wall Weight: 6.84 kips

H/t Ratio: 50

Vert. Reinf: 3 # 7 Grouting : Full
Dead Load: 800 l1b/ft Splices : no
SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE

Disp Top 3.11 in Acc Top 0.34 g
Disp Cent 3.10 in Acc Cent 0.36 g
Disp Bot 2.28 in Acc Bot 0.17 g
Peak Defl 0.87 in
Inertia Force 1.68 Xips Eqv Load 80.0 1b/ft
Bending Mt 74.04 Kkip-in Seismic C 0.29

C/Acc Bot 1.70

MATERIAL & MECHANICAI. PROPERTIES

f'm 4540 psi Em (Code) 3410 Kksi
Ig 666 in4 EmIg 2269000 kip-in2
Avg Freqg 3.20 Hz Eleqv 798000 kip-in2

EmIg/EIeqv  2.84

LOCAL RESPONSE
Peak Joint 35
Rebar Strain 0.0004 0.0003 in/in
Strain Ductility 0.16 0.12 in
Avg Joint Opening 0.0054 0.0054 in
Faceshell Comp. Strain 0.0003 0.0002 in/in
Faceshell Opening 0.0115 0.0115 in
Curvature 0.5600 0.5600 (1/in)*10-3
EI joint 130000 kip-in2
CES October 9, 1989 10:20:40 am
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TCCMAR PROJECT

WALL No 5 DYNAMIC TEST Run No 4: TAFT1 0.10 EPA
Wall Weight: 6.84 kips H/t Ratio: 50
Vert. Reinf: 3 # 7 Grouting : Full
Dead Load: 800 1b/ft Splices : no

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 1.60 in Acc Top 0.26 g
Disp Cent 1.83 in Acc Cent 0.32 g
Disp Bot 1.15 in Acc Bot  0.09 g
Peak Defl 0.81 in
Inertia Force 1.44 Kkips Eqv Load 70.0 1lb/ft
Bending Mt 67.03 kip-in Seismic C 0.26

C/Acc Bot 3.00

MATERIAL & MECHANICAL PROPERTIES

f'm 4540 psi Em (Code) 3410 ksi
Ig 666 in4 EmIg 2269000 kip-in2
Avg Freg 2.43 Hz Eleqv 776000 kip-in2

EmIg/EIeqv 2.92

LOCAL RESPONSE
Peak Joint 35
Rebar Strain 0.0004 0.0003 in/in
Strain Ductility 0.16 0.12  in
Avg Joint Opening 0.0053 0.0053 in
Faceshell Comp. Strain 0.0003 0.0002 in/in
Faceshell Opening 0.0111 0.0111 in
Curvature 0.5300 0.5300 (1/in)*10-3
EI joint 125000 Kkip-in2
CES October 9, 1989 10:20:48 am
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TCCMAR PROJECT

WALL No 5 DYNAMIC TEST Run No 6: ELC2 0.20 EPA
Wall Weight: 6.84 Xips H/t Ratio: 50
Vert. Reinf: 3 # 7 Grouting : Full
Dead Load: 800 1b/ft Splices : no

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 1.88 in Acc Top 0.49 g
Disp Cent 2.18 in Acc Cent 0.49 g
Disp Bot 1.48 in Acc Bot 0.16 g
Peak Defl 1.25 in
Inertia Force 1.83 kips Eqv Load 90.0 1b/ft
Bending Mt 88.36 kip=-in Seismic C 0.34

C/Acc Bot 2.15

MATERIAL & MECHANICAL PROPERTIES

f'm 4540 psi Em (Code) 3410 ksi
Ig 666 in4 EmIg 2269000 kip-in2
Avg Freq 1.91 Hz Eleqv 663000 kip-in2

Emig/Eleqv 3.42

LOCAL RESPONSE
Peak Joint 35
Rebar Strain 0.0005 0.0004 in/in
Strain Ductility 0.20 0.16 in
Avg Joint Opening 0.0067 0.0067 in
Faceshell Comp. Strain 0.0003 0.0003 in/in
Faceshell Opening 0.0145 0.0145 in
Curvature 0.7100 0.7100 (1/in)*10-3
EI joint 124000 kip-in2
CES October 9, 1989 10:20:55 am
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WALL No 5 DYNAMIC TEST Run No

TCCMAR PROJECT

7: BONDC 0.40 EPA

Wall Weight: 6.84 kips

H/t Ratio: 50

Vert. Reinf: 3 # 7 Grouting : Full
Dead Load: 800 l1b/ft Splices : no
SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE

Disp Top 3.96 in Acc Top 0.45 g
Disp Cent 7.31 in Acc Cent 0.72 g
Disp Bot 2.24 in Acc Bot 0.29 g
Peak Defl 6.28 in

Inertia Force 3,17 ki
Bending Mt  148.05 ki

ps
p-in

Egv Load 160.0 1b/ft

Seismic C 0.58
C/Acc Bot 1.99

MATERIAL & MECHANICAL PROPERTIES

f'm 4540 psi
Ig 666 in4
Avg Freq 0.89 Hz

Em (Code) 3410 ksi
EmIg 2269000 kip-in2
Eleqv 221000 kip-in2

EmIg/EIeqv 10.27

LOCAL RESPONSE

Peak Joint 35

Rebar Strain 0.0015 0.0012 in/in
Strain Ductility 0.60 0.48 in
Avg Joint Opening 0.0124 0.0124 in
Faceshell Comp. Strain 0.0011 0.0009 1in/in
Faceshell Opening 0.0272 0.0272 in
Curvature 1.3500 1.3500 (1/in)*10-3
EI joint 110000 kip-in2

CES October 9, 1989 10:21:02 am
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WALL No 5 DYNAMIC TEST Run No

TCCMAR PROJECT

8: ELC

0.40 EPA

Wall wWeight: 6.84 kip
Vert. Reinf: 3 # 7
Dead Load: 800 1b/

S

ft

H/t Ratio: 50
Grouting : Full
Splices : no

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 5.66 in Acc Top 0.59 g
Disp Cent 9.71 in Acc Cent 0.86 g
Disp Bot 2.94 in Acc Bot 0.30 g
Peak Defl 7.22 in
Inertia Force 3.56 kips Eqv Load 170.0 1lb/ft
Bending Mt 163.76 kip-in Seismic C 0.64

C/Acc Bot 2.13

MATERIAL & MECHANICAL PROPERTIES

f'm 4540 psi Em (Code) 3410 ksi
Ig 666 in4 EmIg 2269000 kip-in2
Avg Freq 1.02 Hz ETeqv 213000 kip-in2

EmIg/EIeqv 10.65

LOCAL RESPONSE
Peak Joint 35
Rebar Strain 0.0016 0.0013 in/in
Strain Ductility 0.64 0.52 in
Avg Joint Opening 0.0104 0.0104 in
Faceshell Comp. Strain 0.0012 0.0009 1in/in
Faceshell Opening 0.0242 0.0242 in
Curvature 1.2500 1.2500 (1/in)*10-3
EI joint 130000 kip-in2
CES October 9, 1989 10:21:10 am
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TCCMAR PROJECT

WALL No 5 DYNAMIC TEST Run No 9:

BONDCS .

0.40 EPA

Wall Weight: 6.84 kips

H/t Ratio: 50

Vert. Reinf: 3 # 7 Grouting : Full
Dead Load: 800 lb/ft Splices : no
SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE

Disp Top 3.16 in Acc Top 0.78 g
Disp Cent 5.08 in Acc Cent 0.50 g
Disp Bot 2.24 in Acc Bot 0.30 g
Peak Defl 4.18 in
Inertia Force 1.76 Kkips Eqv Load 90.0 1lb/ft
Bending Mt 86.26 kip-in Seismic C 0.34

C/Acc Bot 1.12

MATERIAL & MECHANICAL PROPERTIES

f'm 4540 psi Em (Code) 3410 ksi
Ig 666 in4 EmIg 2269000 kip-in2
Avg Freq 1.05 Hz Eleqv 193000 kip-in2

EmIg/EIeqv 11.76

LOCAL RESPONSE
Peak Joint 35
Rebar Strain 0.0009 0.0007 in/in
Strain Ductility 0.36 0.28 in
Avg Joint Opening 0.0056 0.0056 in
Faceshell Comp. Strain 0.0007 0.0005 in/in
Faceshell Opening 0.0131 0.0131 in
Curvature 0.6800 0.6800 (1/in)*10-3
EI joint 126000 Kkip-in2
CES October 9, 1989 10:21:17 am
-91- April 1991



TCCMAR PROJECT

WALL No 5 DYNAMIC TEST Run No 10: TAFTS 0.40 EPA
Wall Weight: 6.84 Kkips H/t Ratio: 50
Vert. Reinf: 3 # 7 Grouting : Full
Dead Load: 800 1b/ft Splices : no

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 5.70 in Acc Top 0.71 g
Disp Cent 6.00 in Acc Cent 0.58 g
Disp Bot 4.54 in Acc Bot 0.34 g
Peak Defl 3.72 in
Inertia Force 2.30 kips Egv Load 110.0 1b/ft
Bending Mt 107.27 kip-in Seismic C 0.42

C/Acc Bot 1.23

MATERIAL & MECHANICAL PROPERTIES

f’m 4540 psi Em (Code) 3410 ksi
Ig 666 in4 EmIg 2269000 kip-in2
Avg Freq 1.22 Hz Eleqv 270000 kip-in2

EmIg/EIeqv  8.40

LOCAL RESPONSE
Peak Joint 35
Rebar Strain 0.0008 0.0007 in/in
Strain Ductility 0.32 0.28 in
Avg Joint Opening 0.0050 0.0050 in
Faceshell Comp. Strain 0.0006 0.0004 in/in
Faceshell Opening 0.0115 0.0115 in
Curvature 0.6000 0.6000 (1/in)*10-3
EI joint 157000 kip-in2
CES October 9, 1989 ©10:21:25 am
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TCCMAR PROJECT

WALL No 5 DYNAMIC TEST Run No 11: BONDCH 0.80 EPA
Wall Weight: 6.84 kips H/t Ratio: 50
Vert. Reinf: 3 # 7 Grouting : Full
Dead Load: 800 1b/ft Splices : no

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 5.79 in Acc Top = 1.27 g
Disp Cent 15.07 in Acc Cent 1.49 g
Disp Bot 2.78 in Acc Bot 0.60 g
Peak Defl 14.03 in
Inertia Force 5.64 kips Egv Load 290.0 1b/ft
Bending Mt 271.76 kip-in Seismic C 1.06
C/Acc Bot 1.77
MATERIAL & MECHANICAL PROPERTIES
f'm 4540 psi Em (Code) 3410 ksi
Ig 666 in4 EmIg 2269000 kip-in2
Avg Freq 0.84 Hz Eleqv 182000 kip-in2
EmIg/EIeqv 12.47
LOCAL RESPONSE
Peak Joint 35

Rebar Strain 0.0054 0.0032 in/in
Strain Ductility 2.16 1.28 in
Avg Joint Opening 0.0178 0.0165 in
Faceshell Comp. Strain 0.0029 0.0018 in/in
Faceshell Opening 0.0436 0.0402 in
Curvature 2.4600 2.1500 (1/in)*10-3
EI joint 126000 Kkip-in2

CES October 9, 1989 10:21:32 am
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TCCMAR PROJECT

WALL No 5 DYNAMIC TEST Run No 12: BONDCSH 0.80 EPA

Wall Weight: 6.84 Xkips H/t Ratio: 50
Vert. Reinf: 3 # 7 Grouting : Full
Dead Load: 800 1b/ft Splices : no

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 4.92 in Acc Top 2.02 g
Disp Cent 13.90 in Acc Cent 2.42 g
Disp Bot 4.12 in Acc Bot 1.07 g
Peak Defl 11.45 in
Inertia Force 5.17 kips Eqv Load 280.0 1lb/ft
Bending Mt 266.79 kip-in Seismic C = 1.04

C/Acc Bot 0.97

MATERIAL & MECHANICAL PROPERTIES

f'm 4540 psi Em (Code) 3410 ksi
Ig 666 in4 EmIg 2269000 kip-in2
Avg Freq 0.74 Hz ETeqv 218000 kip-in2

EmIg/EIeqv 10.41

LOCAL RESPONSE
Peak Joint 35
Rebar Strain 0.0049 0.0028 in/in
Strain Ductility 1.96 1.12 in
Avg Joint Opening 0.0161 0.0140 in
Faceshell Comp. Strain 0.0024 0.0015 in/in
Faceshell Opening 0.0398 0.0340 in
Curvature 2.2400 1.8200 (1/in)*10-3
EI joint 114000 Kkip-in2
CES October 9, 1989 10:21:39 am
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Vertical Reinf.: 3 #7
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Dead Load: 300 Ib/ft

SPECIFICATIONS
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FRAME

REFERENCE

FRONT | BACK
(€} =T
/l-: e Stroke
Accelerometer— [ | T
Fo|
1O Cl
Wirepot S - B]gik Rebar
épw Y
P15 C 1 3 Strain Gage
. | 3
I - DCDT
= - Front
| wP15 = DCDT Back
C b Th Accelero—
L__JLWPZO 1 meter \\-
— \ij To DAS
| S~__Strain
:LWPJO o b :% Gage .
— = .
- :% Wirepot
— W30 55-, -
— '_:
ulll B B TYPICAL SECTION
WP30 [ = ocot
[T+ {so| 1 .
=L o pain)
| wP20 N -
— _ P
—WP15 o | MEASUREMENT | # | INSTRUMENT | RANGE
N Stroke 21 LVDT's + 6 in
WP15 - Wall Acc. 131 Acc's +4 g's
- - | S Wall Displ. 11| WP NN + NN in
ol B Joint Def. 121 DCDT pairs | £ 0.5 in
[ WP15 o | Rebar Strain |[11]SG’s + 0.2 in/in
-
A E SPECIFICATIONS
O
1 SHAKE TABLE  |Stroke.
2 [

WALL #7 INSTRUMENTATION SCHEMATICS
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TCCMAR PROJECT

WALL No 7 DYNAMIC TEST Run No 1:

MS1

0.10 EPA

Wall Weight: 6.85 Xkips
Vert. Reinf: 3 # 7

H/t Ratio:
Grouting : Full

Dead Load: 300 1b/ft Splices No
SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE
Disp Top 1.64 in Acc Top 0.28 g
Disp Cent 1.72 in Acc Cent 0.33 g
Disp Bot 1.24 in Acc Bot 0.07 g
Peak Defl 0.61 in
Inertia Force 1.45 kips Eqgv Load 70.0 1lb/ft
Bending Mt 64.45 kip-in Seismic C 0.25
C/Acc Bot 3.41
MATERIAL & MECHANICAL PROPERTIES
f'm 4540 psi Em (Code) 3410 ksi
Ig 666 in4 EmIg 2269000 kip-in2
Avg Freq 2.37 Hz Eleqv 991000 kip-in2
EmIg/EIeqVv 2.29

LOCAL RESPONSE

Peak Joint 36

Rebar Strain 0.0003 0.0003 in/in
Strain Ductility 0.12 0.12 in
Avg Joint Opening 0.0023 0.0003 in
Faceshell Comp. Strain 0.0012 0.0001 in/in
Faceshell Opening 0.0064 0.0009 in
Curvature 0.4500 0.0595 (1/in)*10-3
EI joint 1059000 kip-in2

CES October 92, 1989 10:21:47 am
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TCCMAR PROJECT

WALL No 7 DYNAMIC TEST Run No 2:

Ms2

0.10 E

PA

Wall Weight: 6.85 Kkips

H/t Ratio: 50

Vert. Reinf: 3 # 7 Grouting : Full
Dead Load: 300 1b/ft Splices : No
SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE
Disp Top 0.31 in Acc Top 0.33 g
Disp Cent 0.58 in Acc Cent 0.39 g
Disp Bot 0.25 in Acc Bot 0.09 g
Peak Defl 0.53 in
Inertia Force 1.06 kips Egv Load 70.0 1lb/ft
Bending Mt 64.68 kip-in Seismic C 0.25
C/Acc Bot 2.80
MATERTAL & MECHANICAL PROPERTIES
f'm 4540 psi Em (Code) 3410 ksi
Ig 666 in4 EmIg 2269000 kip-in2
Avg Freq 2.56 Hz Eleqv 1144000 kip-in2
: EmIg/EIeqv 1.98
LOCAL RESPONSE
Peak Joint 36

Rebar Strain 0.0004 0.0003 in/in
Strain Ductility 0.16 0.12 in
Avg Joint Opening 0.0011 0.0004 in
Faceshell Comp. Strain 0.0012 0.0001 in/in
Faceshell Opening 0.0062 0.0010 in
Curvature 0.5100 0.0534 (1/in)*10-3
EI joint 1180000 kip-in2

CES October 9, 1989 10:21:54 am
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TCCMAR PROJECT

WALL No 7 DYNAMIC TEST Run No 3: TAFT1 0.10 EPA
Wall Weight: 6.85 Xkips H/t Ratio: 50
Vert. Reinf: 3 4 7 Grouting : Full
Dead Load: 300 1b/ft Splices : No
SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE
Disp Top 1.55 in Acc Top 0.23 g
Disp Cent 2.00 in Acc Cent 0.42 g
Disp Bot 1.15 in Acc Bot 0.09 g
Peak Defl 2.69 in
Inertia Force 1.71 kips Eqv Load "90.0 1b/ft
Bending Mt 84.13 kip-in Seismic C 0.33
C/Acc Bot 3.63
MATERIAL & MECHANICAL PROPERTIES
f'm 4540 psi Em (Code) 3410 ksi
Ig 666 in4 EmIg 2269000 kip-in2
Avg Freq 1.75 Hz Eleqv 293000 kip-in2
EnIg/EIeqv 7.74
LOCAL RESPONSE
Peak Joint 36
Rebar Strain 0.0010 0.0006 in/in
Strain Ductility 0.40 0.24 in
Avg Joint Opening 0.0126 0.0021 in
Faceshell Comp. Strain 0.0039 0.0029 in/in
Faceshell Opening 0.0275 0.0023 in
Curvature 0.7700 0.2700 (1/in)*10-3
EI joint 311000 kip-in2
CES October 9, 1989 10:22:01 am
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TCCMAR PROJECT

WALL No 7 DYNAMIC TEST Run No 4:

EIC1

0.10 EPA

Wall Weight: 6.85 Kkips
Vert. Reinf: 3 # 7

H/t Ratio: 50
Grouting : Full

: No

Dead Load: 300 1b/ft Splices
SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE

Disp Top 1.05 in Acc Top 0.30 g
Disp Cent 1.50 in Acc Cent 0.32 g
Disp Bot 0.86 in Acc Bot 0.19 g
Peak Defl 0.76 in
Inertia Force 1.10 kips Egv Load 50.0 1lb/ft
Bending Mt 48.77 kip-in Seismic C 0.19

C/Acc Bot 1.00

MATERIAL & MECHANICAL PROPERTIES

f’m 4540 psi Em (Code) 3410 ksi
Ig 666 in4 EmIg 2269000 kip-in2
Avg Freq 2.12 Hz ETeqv 602000 kip-in2

EmIg/Eleqv 3.77

IOCAL RESPONSE
Peak Joint 36
Rebar Strain 0.0003 0.0003 1in/in
Strain Ductility 0.12 0.12 in
Avg Joint Opening 0.0024 0.0004 in
Faceshell Comp. Strain 0.0012 0.0002 in/in
Faceshell Opening 0.0065 0.0008 in
Curvature 0.5200 0.0514 (1/in)*10-3
EI joint 934000 kip-in2
CES October 9, 1989 10:22:09 am
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TCCMAR PROJECT

WALL No 7 DYNAMIC TEST Run No 5: TAFT2 0.20 EPA
Wall Weight: 6.85 Xkips H/t Ratio: 50
Vert. Reinf: 3 # 7 Grouting : Full
Dead Load: 300 1b/ft Splices : No

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 3.20 in Acc Top 0.31 g
Disp Cent 4.49 in Acc Cent 0.58 g
Disp Bot 2.39 in Acc Bot 0.16 g
Peak Defl 2.81 in
Inertia Force 2.45 kips Eqv Load 120.0 1b/ft
Bending Mt 114.31 kip-in Seismic C 0.45

C/Acc Bot 2.78

MATERIAL & MECHANICAL PROPERTIES

f'm 4540 psi Em (Code) 3410 ksi
Ig 666 in4 Emlg 2269000 kip-in2
Avg Freq 1.30 Hz Eleqv 381000 kip-in2

EmIg/EIeqv 5.96

LOCAL RESPONSE

Peak Joint 36

Rebar Strain 0.0008 0.0008 in/in
Strain Ductility 0.32 0.32 in
Avg Joint Opening 0.0052 0.0026 in
Faceshell Comp. Strain 0.0016 0.0005 in/in
Faceshell Opening 0.0164 0.0058 in
Curvature 1.0400 0.3000 (1/in)*10-3
EI joint 377000 Kkip-in2

CES October 9, 1989 10:22:16 am
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TCCMAR PROJECT

WALL No 7 DYNAMIC TEST Run No 6: ELC2 0.20 EPA
Wall Weight: 6.85 Kkips H/t Ratio: 50
Vert. Reinf: 3 # 7 - Grouting : Full
Dead Load: 300 1b/ft Splices : No

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 1.95 in Acc Top 0.45 g
Disp Cent 3.36 in Acc Cent 0.64 g
Disp Bot 1.60 in Acc Bot 0.16 g
Peak Defl 1.84 in
Inertia Force 1.37 kips Eqv Load 80.0 1b/ft
Bending Mt 72.78 kip-in Seismic C 0.28

C/Acc Bot 1.77

MATERIAL & MECHANICAL PROPERTIES

f’'m 4540 psi Em (Code) 3410 ksi
Ig 666 in4 EmIg 2269000 kip-in2
Avg Freq 1.24 Hz Eleqv 371000 kip-in2

EmIg/EIeqv 6.12

LOCAL RESPONSE
Peak Joint 36
Rebar Strain 0.0006 0.0006 in/in
Strain Ductility 0.24 0.24 in
Avg Joint Opening 0.0038 0.0019 1in
Faceshell Comp. Strain 0.0014 0.0003 in/in
Faceshell Opening 0.0092 0.0044 in
Curvature 0.6700 0.2200 (1/in)*10-3
EI joint 323000 kip-in2
CES October 9, 1989 10:22:24 am
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TCCMAR PROJECT

WALL No 7 DYNAMIC TEST Run No 7: BONDC 0.40 EPA
Wall Weight: 6.85 Kkips H/t Ratio: 50
Vert. Reinf: 3 # 7 Grouting : Full
Dead Load: 300 1b/ft Splices : No

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 3.89 in Acc Top 0.44 g
Disp Cent 8.59 in Acc Cent 1.02 g
Disp Bot 2.28 in Acc Bot 0.29 g
Peak Defl 7.42 in
Inertia Force 4.24 kips Egv Load 220.0 1b/ft
Bending Mt 209.79 kip-in Seismic C 0.82

C/Acc Bot 2.82

MATERIAL & MECHANICAL PROPERTIES

f'm 4540 psi Em (Code) 3410 ksi
Ig 666 in4 EnIg 2269000 kip-in2
Avg Freq 0.89 Hz Eleqv 265000 kip-in2

EmIg/Eleqv 8.56

LOCAL RESPONSE

Peak Joint 36

Rebar Strain 0.0017 0.0017 in/in
Strain Ductility 0.68 0.68 in
Avg Joint Opening 0.0096 0.0061 in
Faceshell Comp. Strain 0.0020 0.0010 in/in
Faceshell Opening 0.0254 0.0156 in
Curvature 1.5200 0.8600 (1/in)*10-3
EI joint 243000 kip-in2

CES October 9, 1989 10:22:31 am
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TCCMAR PROJECT

WALL No 7 DYNAMIC TEST Run No 8: ELC 0.40 EPA
Wall Weight: 6.85 kips H/t Ratio: 50
Vert. Reinf: 3 # 7 Grouting : Full
Dead Load: 300 1b/ft Splices : No

SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE
Disp Top 5.74 in Acc Top 0.64 g
Disp Cent 11.53 in Acc Cent 1.20 g
Disp Bot 3.05 in Acc Bot 0.31 g
Peak Defl 9.24 in
Inertia Force 4.91 kips Egqv Load 250.0 1lb/ft
Bending Mt 237.23 kip-in Seismic C 0.92
C/Acc Bot 2.98
MATERIAL & MECHANICAL PROPERTIES
f’m 4540 psi Em (Code) 3410 ksi
Ig 666 in4 EmIg 2269000 kip-in2
Avg Freq 1.02 Hz Eleqv 241000 kip-in2
EmIg/Eleqv 9.41
LOCAL RESPONSE
Peak Joint 36

Rebar Strain 0.0020 0.0020 in/in
Strain Ductility 0.80 0.80 in
Avg Joint Opening 0.0115 0.0070 in
Faceshell Comp. Strain 0.0020 0.0012 in/in
Faceshell Opening 0.0295 0.0177 in
Curvature 1.7000 0.9900 (1/in)*10-3
EI joint 238000 kip=-in2

CES October 9, 1989 10:22:38 am

- 174 -

April 1991



WALL No 7 DYNAMIC TEST Run No

TCCMAR PROJECT

9:

BONDCS

0.40 EPA

Wall Weight: 6.85 Kkips

H/t Ratio: 50

Vert. Reinf: 3 # 7 Grouting : Full
Dead Load: 300 1b/ft Splices : No
SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE

Disp Top 3.06 in Acc Top 0.73 g
Disp Cent 5.22 in Acc Cent 0.88 g
Disp Bot 2.29 in Acc Bot 0.29 g
Peak Defl 4.16 in
Inertia Force 2.32 kips Eqv Load 120.0 1b/ft
Bending Mt 111.67 kip-in Seismic C 0.43

C/Acc Bot 1.50

MATERIAL & MECHANICAL PROPERTIES

f'm 4540 psi Em (Code) 3410 ksi
Ig 666 in4 EmIg 2269000 kip-in2
Avg Freq 1.04 Hz Eleqv 252000 kip-in2

EmIg/Eleqv 9.00

ILOCAL RESPONSE
Peak Joint 36
Rebar Strain 0.0010 0.0010 1in/in
Strain Ductility 0.40 0.40 in
Avg Joint Opening 0.0054 0.0031 1in
Faceshell Comp. Strain 0.0014 0.0006 in/in
Faceshell Opening 0.0146 0.0082 1in
Curvature 0.9200 0.4600 (1/in)*10-3
EI joint 241000 kip-in2
CES October 9, 1989 10:22:46 am
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TCCMAR PROJECT

WALL No 7 DYNAMIC TEST Run No 10: TAFTS 0.40 EPA
Wall Weight: 6.85 kips H/t Ratio: 50 ¢
Vert. Reinf: 3 # 7 Grouting : Full
Dead Load: 300 1b/ft Splices : No

SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE
Disp Top 3.78 in Acc Top 0.72 g
Disp Cent 6.85 in Acc Cent 0.80 g
Disp Bot 4.67 in Acc Bot 0.33 g
Peak Defl 4.58 in
Inertia Force 2.12 Kkips Eqv Load 120.0 1b/ft
Bending Mt 110.92 kip-in Seismic C 0.43
C/Acc Bot 1.31
MATERIAL & MECHANICAL PROPERTIES
f'm 4540 psi Em (Code) 3410 ksi
Ig 666 in4 EmIg 2269000 kip-in2
Avg Freq 0.96 Hz EIeqv 227000 kip=-in2
EmIg/EIeqv 10.00

LOCAL RESPONSE

Peak Joint 36

Rebar Strain 0.0009 0.0009 in/in
Strain Ductility 0.36 0.36 in
Avg Joint Opening 0.0063 0.0032 1in
Faceshell Comp. Strain 0.0014 0.0006 in/in
Faceshell Opening 0.0147 0.0081 in
Curvature 0.9000 0.4700 (1/in)*10-3
EI joint 232000 kip-in2

CES October 9, 1989 10:22:53 am
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TCCMAR PROJECT

WALL No 7 DYNAMIC TEST Run No 11: BONDCH 0.80 EPA
Wall Weight: 6.85 Kkips H/t Ratio: 50
Vert. Reinf: 3 # 7 Grouting : Full
Dead Load: 300 1b/ft Splices : No

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 5.69 in Acc Top 1.30 g
Disp Cent 20.81 in Acc Cent 2.61 g
Disp Bot 2.65 in Acc Bot 0.60 g
Peak Defl 19.08 in
Inertia Force 6.28 kips Egv Load 320.0 1lb/ft
Bending Mt 302.74 Kip-in Seismic C 1.18

C/Acc Bot 1.96

MATERIAL & MECHANICAL PROPERTIES

f/'m 4540 psi Em (Code) 3410 ksi
Ig 666 in4 EmIg 2269000 kip-in2
Avg Freq 0.66 Hz Eleqv 149000 kip-in2

EmIg/EIeqv 15.23

LOCAL RESPONSE

Peak Joint 36

Rebar Strain 0.0108 0.0092 in/in
Strain Ductility 4.32 3.68 in
Avg Joint Opening 0.0458 0.0266 in
Faceshell Comp. Strain 0.0035 0.0034 in/in
Faceshell Opening 0.1100 0.0612 in
Curvature 5.4900 3.3800 (1/in)*10-3
EI joint 88000 kip=-in2

CES October 9, 1989 10:23:00 am
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TCCMAR PROJECT

WALL No 7 DYNAMIC TEST Run No 12: BONDCSH 0.80 EPA
Wall Weight: 6.85 Xkips H/t Ratio: 50
Vert. Reinf: 3 # 7 Grouting : Full
Dead Load: 300 l1b/ft Splices : No

SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE
Disp Top 4.88 in Acc Top 2.12 g
Disp Cent 18.40 in Acc Cent 2.45 g
Disp Bot 3.98 in Acc Bot 1.03 g
Peak Defl 18.46 in
Inertia Force 5.80 kips Eqv Load 260.0 1lb/ft
Bending Mt 245.32 kip-in Seismic C 0.96
C/Acc Bot 0.93
MATERIAL & MECHANICAL PROPERTIES
f’m 4540 psi Em (Code) 3410 ksi
Ig 666 in4 EnIg 2269000 kip-in2
Avg Freq 0.56 Hz Eleqv 125000 kip-in2
EmIg/EIeqv 18.15
LOCAL RESPONSE
Peak Joint 36

Rebar Strain 0.0102 0.0090 in/in
Strain Ductility 4.08 3.60 in
Avg Joint Opening 0.0510 0.0257 in
Faceshell Comp. Strain 0.0038 0.0034 in/in
Faceshell Opening 0.1200 0.0604 in
Curvature 6.0000 3.3700 (1/in)*10-3
EI joint 73000 kip-in2

CES October 9, 1989 10:23:08 am
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FPA: 0. 16
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SUMMARY QF
WALL RESPONSE

WALL # 7/ DYNAMIC TEST

WALL HEIGHT

VERT.

H/T RATIO: 5@

GROUTING
SPLICES

25 Ft

FULL

NO
DEFLECTION

ALLLLLAAT LR e Ll e LA LAY (LR R RN

3487

REINF

Ib/ft

300

DEARD LOAD

ACCELERATION

LA LAY LRARY LA LSRR LEARILARARIALAD LURRS}

DISPLACEMENT

TITT
o0

SR LA B L LA O R A LR L L 0 LML LA AR N AL A B M

I IS T T T T ST T I )

N @ W e e e W n s bmwsoe
N N W Ww T T M MmN NN =

d3GWOAN INIOM

L R R I A R I S L AL AN IR LA EACI S AL AL S

begcrnread ool e g e s

TITITTT

N NTETE ITTES FENEE NN AT TS PR ETS FTETS FETTE SRRTE SUTI FETEN FETE STETE FETes N |

n @ N 8 n o mw e mn e umw e NS . .
~ M~ O W Wy T TOM M NN D

d3GWON  INTOP

L DL S L I B AL I L B0 L UL L L LN L LA A I LY B e

LLLLLR LT LIELLRIALS

wcnnd wigendt ool oo ) il

N EEENY RTINS NI R RE R AR SRR EN RN AU U SN TN ERNEE SN SN SR AN R RN RN N N

i

L S m e s n S8 s ome wos -
M~ N O W N T MmN = = U=

d3gWNN INTOM

-9.50

@.59

-3.0

[

L

&=
. L;
&=
—

3.0

-3.0

3.0

- 185 -

April 1991



1. 16

%
LS =
&)
- o
ol g; 35
Ll & L
= o
| %__l
_
|| £
— =
L
I
|,___.
—
-
DO
mw =Z
-
— D
= = W
T — Wl
—||E€ 50
U~
LT &6 &
*._
!
}___‘
> -
C[: [
= 3
—|le~=
O, * S
MM
~I .. ...
L
=+ EE EE(:
LS
T 1
Fl2g g
=S YH

REBAR STRAIN

FACESHELL COMP. STR.

BENDING MOMENT

M RAAS AR AN RRRRRAR S AR RS RRRERARS

S A R S N N S N S N R NN R

C ]t I N A -
ST P PR P SRETE FUUWE FPUPE FRTTT ETERE FUTWE SWETE ST FUUTE FUTTY FPRTE I
b S 1w e LS WweWwse o ws
N N O WM mnmT T MmN =~
J3GWAN INIOC

SANBARANRALES EARAS ARARE RAALE ARARE RARES RARARARMS RAMM RARRS RALANRARAS RARRE RARERRAS
E_ ) ] :lllI‘ ]l i _E
E } | WTy'l ' } 3
;|111x|1||1|1x| .g

U @ Wb s mw g m e n e n o umw @
P~ N @B W N W T > oMM N

d38WNN INIOP

RN L R R AL LA R SR R N A T IR S RIS B SLALELALE RS R B

sedooadoredaaebonelenslonadonelonelboeg

SSTNTURE RETNT FOTTE FUTEY FRUTE FRUEE ETETY SUTNY NTREY SUTHY SNUNE ST FRUTE FANNE TR AT

& e e n e unwe s s
N N O W W MmN N =D

d3gaWnN INIOP

0.0015

IN/IN

-0.0005 0.0005

. 0050

-0. 0000
INATN

@.02050

-100.0

.0
21N

@
KIPS

100.0

- 186 -

April 1991



.16

FPA:

TAFTL

SUMMARY OF
WALL RESPONSE

TEST

1L

WALL # / DYNAH
WALL HEIGHT: 25 Fff

H/T RATIO: 50

GROUTING
SPLICES

FULL
NO
JOINT OPENING

RA SRR RN Rt a S RN RRARRARRRNRRRARADED]

3 #7
300
FACESHELL OPENING

TTTT

VERT. REINF:
DERD LOAD

Ib/ft

CURVATURE

AN ARND SRR AR RN A R ARRNRRRDRES S

Frry iy [ T T Y v Iy [Ty T T I Yy T r v Ty T T T Iy T F v vy [T [T TT

! | “H!l |
il

i P VU ST FTEY SN ETE FRETY STETS ST WEWYE FETIE R FETIE FEETE SN ST i

Coodoeedonatonalonedoanbonabanidees

w2 Wy N e e e s
N N WO W W T MM NN =~

d38WNN  INIOP

N L L B B L L SN B LA B L L L L DAL I AL ALSY R LS SLIL LIS AL LEL N L

g oot sreiaderitgg

Y TR SRTEE SUNTE NTEE SUWTE PN S TR T FEWY | FTETE PTG RRTWE PR ST ST ST i

n & n o mo s o wmwose
N M~ W Wwon m T T

d3GWNN

R AR AR A R I AR A R UL SRl AL S RS S YT

NERTENE SRR NSNS N IR AN ETE U TE TS T VRN FTEES TN AR R R CH TN SN TS AN NS SR N

T T T T T T
aderader i bionslaesedsganlaennlong

A

rn & v @@ W S n 9 umw s nsSs oS
N~ N O @O W T MmN N e U

d3GHNN INIOr

.20

-1
[N

-0.00
JAE-3/

—

.00

1

A.030

HEE

0.010

0.000 -@. 044 -8.010
INCHES TN

.40

- 187 -

April 1991



. 1G
ACCELERAT ION

FPA:

SUMMARY OF
WALL RESPONSE

ELC]

o0

FULL

NO
DEFLECTION

H/T RATIO:
GROUTING
SPLICES

Ib/Ft

DYNAMIC TEST

300
DISPLACEMENT

>

{

WALL HEIGHT: 25 f+1
VERT. REINF: 3 # 7

WALL #
DEAD LOAD

pu
FrT TTTT TIiT T TUTT TTr1 71 TI0T TTUFT LRI T1 17 TTT7VT TIVV T TTTT TTTT TTTT L TTTT T .
T T T T T T T T T T T T T T AR RPN
o 3"
E 3
£ 3
= 1=
E = 0
= -3 . v
= I e
- kA
E s
I S DS TNV FPUI FUUTE PRTT FUUTS FUTIN FUVI FUTEN PR FUTEE FUTTR PRI FUUTE G b
nn & N &8 UL 8 W s unw e b s omwoe . . =
N N O o D m T T MmN N = =N
=
=
S B R LS LA AARAS LARAS ARAS SRR RAARS AALN) AEOASAAARRARSE SRARRIRAR o8- K
= =
3 3w
o i
3 E@LJI‘}
3 EISL
E 47 =
- 3 —
1=
o]
oS
LA R AR LAY AL AL AR ARSI RAMNS RASRS RANAN ARSARRAMLY LaARs naRad i ROV
E _511
3 ERAE
E 3 [}
E IS T
o 3 -
c ==
F e —— T T 3 =
TR NTEEE RN FRREE FRURE SUETE SN NI FTRNS SRS N1 AT NI RN N1 SRS TS CR TN SN UTE CUUNE SETN | =
n n e N s W e DS D s s - - W
N N O W N T MmN NN = -

- 188 - | April 1991



|
—
§ Lo
N L N
= =
o5 E
T >
Ol - 83
L g% o
| %%; ]
5
—_ gg
3
1
L
|
—J
N DO
wu =Z
PR
— N
&0
€ 50
P t:ggt]
tg =TG5
D)
—
El ¢
~
S| PN
Ol T s
QoS
N
T
n g L =0
e
= -
Zld5g
=|SY3

REBAR STRAIN

FACESHELL COMP. STR.

BENDING MOMENT

d3gWNN INTOr

_IIIIIIIII||IilT]lI"lllllrfTTT\"i!!|lr‘rT1]IIIIIIIIIllll1l’l('ll|l|||ll‘lll!llllll
- R
L ]
b— -y
a ;
S NTETI N FTT FETEG FINTE FETWE NN FRTW FTTT FEVET SUUTE PRV FUTTE FEWEY SNTE BT
w8 wmwe me me mwE NS ms ' N
N N W Wwon DT T MO NN NN - = D=
L B S B R I i I o B B SRS LB R S R ma e
F ]
2 ;
- i ;
» +

: 3
'.L..,.l.”xl.,..l-»nlnn.l....lnul..“l....h..AU..M.x.l....I....I..“l,:
N & N @ n s n 8 n Q@ umea n = . ’
~N N 0w ;N W T M MmN NN M
lll|III]"VV‘lllll!T"IilﬁTrrllllllIrmlI‘,‘lI]‘lllll{‘l‘l"V|l[lvlll[llfl |_
- +
b 4
F 7
- N
NI RTERE RGN RN NN TN PR FUENE SN N NS TSN SETH SN SN TN S FN AT NN RS RN !
mn & L s un 9 mnw S W s omwos n= : :
N N O O W MM NN - 0

9.0004

/TN

IN.

-0.0001 @.00601

-0. 0015

-(. 0000
INATN

0.0015

-60.9

@.0
KIPS-IN

60.0

- 189 -

April 1991



D.1G
CURVATURE

FPA:

SUMMARY OF
WALL RESPONSE

FLCI

FULL

NO
JOINT OPENING

H/T RATIO: 50

GROUTING
SPLICES

Ib/Ft

25 it

3 %7

300
FACESHELL OPENING

WALL # /7 DYNAMIC TEST

WALL HEIGHT:
VERT. REINF

DERD LOAD

=

w0
llllllilf‘lll‘lll'llll LILELEL Ti17 LEIRAS |llll|ll| LILELELE L R L IIII|IT||I'II|| Il_ *
[ 1 T T T 1 T T T T ‘:S.]
: -1
o 1 =
o 4 T
C I = >
L l =M
- L | el I ' 1 — 1
r t T L LA} I T s L
: { 1=
- e
TR N N T N IIJ_._LllIII._L:%
b e W e L e LSS LS LS S
N M @ O NN DT T MmN N AN

JAGWNN INIOr

™
:..,.,,.,.7..l...,,.”.w.rfrﬁ..,”,.I...r,....,....,....l....,.,..[....[....,.Eg
is
; i
2 =W
E \ ds L
E is
2 s =
3 bt E
3 L N
E ':‘-—4
T DT TR FUTTE SN ERE RN T CEUEE NN FUTEY RUUTE DU SUTTE ST SUUTE U SRR =§
boS W e Db e DS WD S S S
~N N DWW mNnT T MmN N A - NnE [

J3IgWNN INIOr

=

o8]

=
:”,,,,.,....]”.q...‘,....]”..l...,,‘...l.”.,...,I,,..I....,”r.l....,...yl.rQ
2 El
E_ ' ‘ ‘ j%[fh
b 1S L)
o 1=
: i =2
r i =
t 3
3 iz
-lll1l|llllll]lllllllllllllllll)llll|!]ll1l]llllllllllllllllIllllllltllllllllllll-%

. . . . . . . . . . . . . . =
To R Yo B~ T B T T B T o B < N o B - T o B - :
N NN O W W T MM NN = N [SN]

HIGWNN INIOr

- 190 - April 1991



D
o
|, 4
LS =
O
= o
ol Em
L) & W
=T
>
|| 92 T
— =
L
-
i_..
—d
3
= 0O
N . =
E
— (D
= Z U
T — Ly}
=250
i~ O _
LUNE & &
},__
)
}—{
> —
C]: [
= ’\B
>z~
Ol x s
L (o]
NN ™
~I. ...
— e
1T ég Eic:
LES
=T e
=458
=5 ¥ 3

DEFLECTION ACCELERATION

L SN AR R AR RN NR AR AR RS RRRRE REA

DISPLACEMENT

A R e s A L A
v E
F 3
Eo ]
E 3
- .
. 3
E =
AT EVTIE TV PN FUVEN PR FEUEE FVRTE DUIT FUPE POV DTS FUTEE FETTE PUTUE VU I
oS wmwe s nmnms W mn & . .
N N O O D M T T OOA NN S DS
= M S R T

'S BUREE FUTIE FENTE PN FUUNE SUUUE SWT RWEws

I AW H Y WA T MW O U

Crava s e s ebe i dernidy s bisaad

v ms o s wm U n =™ 1 = - .
~ PN W W W N T MM NN - =

d38WNN LNIOr

L L L L B B L L AL Y L L SR (LA AL LA B R AL (LR A B BRI S R

-5.0

3 E
= =
E E
E : — 3
SN RTINS PETTY TN NN TURTE SR N1 FTRUE FRTHE FUNTE FUTES AT SUNTE SYRTE NN
n 8 n @ n 9 mw s ;g S woe wmooe ‘ .
N N W W Wwnm MmN NN = D

d38WNN - INTOr

-9.80

i

(]

-7.00

7.80

4.0

5.0

- 191 -

April 1991



1. 26

EPA
REBAR STRAIN

SUMMARY OF
WALL RESPONSE

TAFTZ

FULL
NO

FACESHELL COMP. STR.

H/T RATIO: 50

GROUTING
SPLICES

Ib/Ft

25 F1
3#7
300

WALL # /7 DYNAMIC TEST
BENDING MOMENT

WALL HEIGHT
VERT. REINF

DERD LOAD

=2
—
T T T T T T T T T T T T T T O T T T S
:l T ] T T T T ! T T 1 T T T T 1
o 9=
E 1T =
L B Eam
C 18>
o 1= =
L _-KS'»——{
- EE
L 1=
L 4 &
Jlnxxlxn:l-u.l|u.l..ul“nlunl...djluinu.l-n--l-|.|!x|u|||“|n441“
mw & W 8 uw @ U s w s W o woe N ' =
N N O W o T T MmN NN = = n !
=
aJ
=
:nlus.l-uz‘”nTruvI--nIvr-vluulunluul«u.l”n|;u:lvun‘-vvvlwxnl”:S.
£ el
r 3
E Ef=p-
i R
3 L b by isr
: T 25
£ IS
o = O
N FEWTE SENET NN FETT FUTTE INWE SRRV SWeTl SURTE FETS FRTES ST ST FEWES ST P o
mn =N 8 N s ;e nu e wumoe m . . N
N I~ O O I N T T M ONNN A 5 nE .
]
S}
P-IIIIYTII'IIYl,llllr”llllllllll1l!lllIIIIIIVIlllTIT77ﬁ"[llVlll'l"lﬁ!llI’lll!llll'Tl’-'_1
- 4 1
3 1 =
L - 1
E 4 .o
c =
E 3 —
E J .
'lllnr]llll11“1111111]1111llxlllnnl“ndulllln|l4111!|||1]111||||11]||“l||'%
. . . . . . . . . » » . . ’ —
N & W 8 1N 8§ N @ b g w8 xR . -
N N O O W W MM N NN+ =D

- 192 - April 1991



)
od
= L
u £
a a DO
[ o
al SE 33
L 5
i ZQ:
=
_
NP T
— =
Lt
-
[
1
4
= D 0O
U uw =
e
— 9
- =Z U0
T — Ll
—llZ 50
L h—gg Ed
I—u}:wm
}_.~
!
—
> -~
C]: G
= ,\B
>~
Of| T = s
Lt
NN M
[N
— L
TS S o
M=
Iy —
ol | =
=S YA

CURVATURE
T T I T T Ty I Y I T T T rpreTy

JOINT OPENING

FRCESHELL OPENING

T T A T T Ty T T v [P T T [T T T T v e T T v T T ey Py e e T e Y T [ R T O v orrye

'S BT FETTE FRTEE FERTY SV STETE IR FTUTl FEVIS FETTS FUTES FENT S STy N

T

-1

STETI RIS AN FUA N AR AN AU

n S e L e e e e n s o
NN W W m T T MmN NN A=

d3gHAN LNIOr

ISNEEENTRINUNUE SRR EEECR VNI NS NSE NS B NERRE EENNINU SN EN TN FUE TR I NN RNV Y

LA MMM At e S LS aands asas nsans RAns R Andnn AAAAE AR RS
N ]
L 4
L TR OO R | ]
L | [T P ]
TR TN N T TUWE FUUTN PO FUTT FUUET PO IO TS O PO T T
h e e e P e Db S S n S

N ~ O @ B DT T MmN N 0=

4d39WAN INIOr

R na e e AAARa nana s e AR ARIASIASSSERA S R
AR E
E 1 , E

1AL

LDLDS}LDSILDSU‘JSLD&LDS]'
I\I\CD(.OLOLO:!':"CVJ(*)(\JC\JH'—‘U'JS

d3dHNN INIOP

.5

0.2

.5

1

?.006a

o
.

?.0020
INCHES

4.000 -0.029 -3. 0020
TMCHES

B.0220

- 193 -

April 1991



.26
ACCELERATION

EPA:

SUMMARY OF
WALL RESPONSE

FLCY

]
FULL
NO

DEFLECTION

H/T RATIO
GROUTING
SPLICES

Ib/ft

3 %7
300

WHLL # /7 DYNAMIC TEST
WALL HEIGHT: 25 Ff
DISPLACEMENT

VERT. REINF
DERD LOAD

=
[os)]
:lllIIIIIIISIIIIIIT1lllllllVTrl’lllllllllll[lIIll‘l!lI]ﬂllTllllll,blllllllllll’[‘[ll:®'
o, g ¢
i— ;
: s
iso
o 3
E,,J.,,.Ix...l..,.l.‘..I....l..nl“.,l....luul.x..I.LHI“..I.“.lx..,l..ul 5%
WS 0SS LW 0e WS WS LS S
[ N W w vy wrn 0T T M MmN N — N =
H3GWNN INIOF
=
SR RAREE RRAAN LAREE AAARELARLE RARRE RAELN RALRE RARES RELEE RAREE MARN ""l”‘rl""l"gf‘f‘;
£ N
3 i o
3 it
: S
- =
;nl..,.J_LHJJ:...I.--.lunl....l...,l....i““l“..I.n.l....l“uluulx... §®
n e W s WS ne WS s NS - O
P~ ~ 1 w [ B e i S N 4 Y A — N =
H438WOAN INTOC
=
E o
E El
é_ _E [Op]
E E Lt
E i T
E 3 s
r :&Z
3 ERC
':‘nlnul;nxlnnlunlluulnnln|111111|n||l|n1[11_uJ4uLl|||JJ_L141111|||4JE®
woE b s b s DS WS WS WS - T
N N O W W T T M MmN N o
439WNN INIOr

- 194 - April 1991



0. 206
REBAR STRAIN

FPA:

SUMMARY OF
WALL RESPONSE

FLC/

STR.

FULL
NO

FACESHELL COMP.

H/T RATIO: 50

GROUT ING
SPLICES

Ib/Ft

387
300
BENDING MOMENT

WALL # / DYNAMIC TEST

WALL HEIGHT: 25 £+
VERT. REINF:
DEAD LOARD

w
=
'll‘llllllll"lTT_l'YllllmTYTj]‘lll]llIIIIIIIIIIIIIIIIIIllllillllIlYllllllll'll &
i :@
o 4=
- a1 =
L d —
;_ -C\J\\‘
- JSZ
: ‘ g=
" | J=
i Jeu
i 1=
L 4 &
[ S PO TP P TUUIN PUTE FUUTE HUUIN FUUU DU ST PUON U PR T
[To TR~ R T N BT o N ~ I o N I T S v B T o B N Vo S s 3
N N O D@ WD T T ;mm N A S S [
J3GWNAN INTOr
o
p—]
=
R AL Aanas e Muaas nAAS) MR RARMS MRS RanAn naans sanan ol
3 i
— i
- 18 =
3 i 1S=
: LU N R ==
] e =
C E
g B
E q—
|,,,,lmnm.n..,,1.1..1.,..1.,.,44..,11“4....J“Lg,...144.1,.“@.1..g
Co T~ T T B -~ R T o N~ T o B <~ S U B R T o B <~ I U o S =) - :
NN WD W N T T MM N NN - = nEm &
=
&
2
T T T e T [ T T e T e e e e
= N
2 i =
= 3 o~
- 3 |
3 1=
E s
3 ] —
E 1s
3 EP
ST TN I NI IR TR SRR IRENS ATE TS SN NN YUV N T RIS SN uE IR IR RN IR AT T B R
. » - . . . . - - - . . .. . S
N 8 N = 0m S N SN SN S DS ..
N N O W WmWwmE FTMmMm MmN NN == N

- 195 - April 1991



)
o
= L
L
OZ
s e 8
L >
0L %ﬁ
Ll
EZ:CC
! Dj
)
o g
()
1
Ll
—
-J
= DO O
w L =Z
I
(D
Tk Z29
il 5O
e 2
U285
&
—
> +—
T o
= 3
—il=~=
O, * S
NN
[N |
— L
5 S o
wES
= e
Zl-2E5g
=S¥

CURVATURE

JOINT OPENING

FACESHELL OPENING

AN SRR RS ANNRARRNRRNES REREN

N~ NN W N T T M N e D

d3aWnN INIOF

O lll]'l,ﬂ'l)ll'lllll‘ll]l'r‘rl""1l]||’IIr_rlrll‘Tlllll'lllllll[llll|l|ll‘|_
; Ll ":
. II l '.lll I Il .
- [ ' , ll l ] ! 1
SR PT CI T N FUTTE TRUUT VR FUUTE DVENN PV FURTE POV SRUTE PR DT T
[Fo 2~ I i S - B o B oo~ R o B o B 7 B - R U B v B T o I v . .

~ I~ O W I o th MmN N — NS

d38WNN - INTOC

. T....[....,...,,.,.,[,m,..r‘,....,....,...r,m.,....l..,.,..‘rl....,....,.3
: H .
a2 L1 | ' 3
s i Fap 1 1 -
wEI ETEYE FETEY STTTE FETEE WU ST FEETE FRTT] RTET Y ST SNV Y YT VEUTH IR U Y NN IS
N RS Wm S N b s 8o wos

RIS NN AN NN ST U NN TR AN RN NN AR SRR S SN EEN AN ARG E NENTE NY

doggedaeiad e larer i

ENWNR

no s e D n s s e s
[ AU {'o B &'c BENN T o NENE U5 RN~ oEE—~ pE 0.5 BN o 5 NN Q VAREE G VAL o BN S BN 6 B eS|

d38WNN - INIOr

-0.80

-0.00
BE-3/1IN

{

?.80

0.02850

3

i

HES

~

7.0020
TN

?.000 -0.015 -0.0010
INCHES

p.015

- 196 -

April 1991



N
"
= L
n L
e o DO
. 5
ol SE T
Ll S o
E™
>
O 9 T
- =
=
O
M
—
|
8 00
w i =Z
R
— 5
_=Z W
T o il
F—mgg
Ul—5 4
Ll = & &
§___
)
—
> +~
- A
= 3
>z~
Ol =S
N M
N |
— L
i
LES
I o
=252
e

ACCELERATION

YT T T Fr TP T T T T v v eI Tey

DEFLECTION

AR NS NA RSN R AN AR AN RARS AU RS

DISPLACEMENT

NLAAALARAARARRARS RSN RARSRARERARE RAR)

T

LIS L U B L LA 0 M 00 O N (R L B R AL B

NETET FETRE FETWE FETEN FTRTE FEET FTETE FTTRS ATHTE SUTEY AUETE FETEY SUNTE U FTEre B

T

o EENI EERT SENTE FRENY SN ET

N & n @ e e e NN s
N N O W W W T M MmN NN A~

438WNN INIOr

L L L L e B B AL B L L I R R A R A LN R AL LR LA I

WETUNRTISUNERERIFRRI SRR RNBUSNSUANTISN:

d3GWNAN INIOr

T T T T T T T T L B B B o L e i o
1 T I T f T T T T I I T T f

T

pabya g teev sy byprs b aa Lo s byaga s eeebeppp b lava e e by bessaliraels

eafo el b v liaabesa by

N @ 00 o uw e »n 5 oo n s £ -
N~ N O WO N DT MmN N DS

d38WNAN INIOr

1.9

-10.0

Y]

f.
INCHE

n.o -19.9 19.9

10.92

- 197 -

April 1991



.46
REBAR STRAIN

EPA:

SUMMARY OF
WALL RESPONSE

BONDC

S0

FULL

NO
FACESHELL COMP. STR.

H/T RATIO
GROUTING
SPLICES

Ib/ft

300
BENDING MOMENT

WALL # / OYNAMIC TEST

WALL HEIGHT: 25 ft
VERT. REINF: 3 # 7

DERD LOAD

=
[QM
_fllIITijll['l'lllrllllllllIlrrll’l|'lllll|11'llllll‘llll‘ll"]T]ll]"ll[ll‘llrl’-g
2 Js
r 3 =
- 4 —t
: —Uj\\
L ]Z
E 18—
3 1s
C im
C =
1=
ulux.lu..l....l..‘ulnnl“‘lluu_l.“.J_LLulu..h-n-l‘...I..ul“ul.,,u_l_“@
N 8 wmwe ne we wse we mee . ' =
N N O W W T T MmN NN = =N !
=
m
=2
JRRRAAMS LAARS RANAL ARARS RARAS ARORD RARMS RALRS RARMS RARIRAASEARASNLARAN AR RaRARRR-1S
z is
: g
3 im =
L] HS
3 | =
M =2
E 35
S
TR NYNTE ERTES FUETE TN SENTE FEUNE FTRTE FRETS NNV FNTHI NSRS FNTNY FUUTE SENEE I g
. - . . . . . . . - . . . . =
NN W oW N T T MmN N = nE &
=
&
SARRARRS RAAN T T R B s b s e e e R A LA e L RS EC:")
3 i =
E 3 —
E l
joa
3 E —
E ERR-
glllllll]llll[k\llll‘Ll_JIle ST TESES NI SNSRI FNT NI SNSRI NI SUNTE SU R R llg
N & D S W s o e W s o ;moe - .
N M~ O W W W T = M M N N = =

- 198 - April 1991



&
by
S|, 8
LS =Z
|| &
Q_g__,:m
] [ =
ZD:
s
>
O =T
- =
=
-
m
.
i
&8 D0
w i =Z
e
—i (0
— Z U
 — W
—ll€E S
=
U—JI(_')U)
}___
&
}_-l
=
[
= 3
>z~
e * S
NNy M
N~ .. ..
—
T+l S o
e S
= O
=2z
=||SY¥s

JOINT OPENING CURVATURE

FACESHELL OPENING

[N
[(Tllrfll'lTl'Trlli{(llll'llTlTrlIT,I7T‘I’7!TY!‘TIIlIlll‘(_"Illl'llﬁ’l_l'lljl_‘r|l—rfl:(\i
=
3
i =
1 =
i I
l “M ‘ m s
1 =
3 -
3
...l..ul...,JJ_u.lA.u_lu.;I.“.l....l..ul.n‘du_‘.l,u.lL.nl...nf..ul.E&
N =L e me s DSy Ss W W
N N O O mb T TmM M NN A =W
e}
-~
A B A n A A s AR AAARD AARAS AN RARAS MAMR) RAARS RAARS RASAS AAASS SASS Lb ot
C =
L ]
f ] 3
L T L
L =T
E 1=
g 1a =
L }——(
. H | ‘ ]
C | "'l [ 3
r 1w
=
P BRI FURIE FETT T PR FEWES WEWEs ST Sy Sue I,A_..LA...I,..AI..LM;-*S
e =T B ST B~ ST T B BT T~ S
~ M~ O W WM T M OMm NN NS
=
™
=
RLRAAAR AR RS LAOAS A ALS MaaAs AARAS AR RARSA RAARIRASASSa RS Razan sanss amas R
3 =
E q !
3 3w
£ i W
E | _-:-SI
3 l | l ' = O
£ =
E Ry
is
3 lnu_ll_l_LnllulLLnx(“|1Jx||||||L|(LL:LLLU]MHLIHL(M_L_JLIJJHlJH:lzLJ_JllJFg
P e W S n S Wwe DS WS n oS =
N N 6 O D o5 F O M A A = = nS

- 199 -

April 1991



(@)
=
S .
= Eéi =
o Q O
o §Er3
Q|| E
Lt ==
>
| - :j
T
)] =
1
L]
—
=
=D o
D=
IS
— (D
EEZ29
e L=
Wl 3
(Y
2
—
= ¢
~
Sl PN
M s EE
N ®
N |
— L
o EE EE::
Ak
= I
225
=S58

ACCELERATION

DEFLECTION
L REARNRRRRELRRRN LAARE LA

TTT YT T T[T I T[T T [T YT T TT T )

DISPLACEMENT

TV I T A T T vy v o7y

LU B 0 L LR e AR AL LI I N LA N LU MO LN AL AL RIS AL B

T

Cogaad e dana oot leagn

A IYRWE SUTE FRTTE FETTS FRETY INERS RFTUTE FTEWS NTWEH PRl RN PR TR FETTE PPN ¥
w2 W e W e nwe mwe wnose n . .
NN O WO T T MmN NN D

d3gWNN INTOF

IARRI EEERE S NUNCNDNUNERNEERENN

L EERUE NS FERTE CETES FRETH P STRTE FRETE SRR SETEL FUNTE NETEL NN E N SETEE FSR TS P
n 8 N8 U s n s n e umwe n = . .
N N W W T T MmN = =N ®

43gWNN - INIOF

YT

ISARERN

LR SR

RAILAN RRALE I

TTTT T T T

laquatevaadearaleeealeqan

d3GWNN INIOP

lllllJJ_LllllIllllllllllllllllllJLLllllJlllllllllllllIlll!Jlllxl)llllllll[lllllllj
& wWwe e s n s mneme . .
N ON WO W W MmN N e =D

.5

-1

mn

[

1.5

-15.08

-15.9 15.9

.0
INCHES

15.0

- 200 -

April 1991



D
b
" A
SN %5 =
o o E
EIEU)
ol E W
Lufl s &
>
LS :j
5
T
& =
]
L1
—
-
S D0
L =
Ea.
— (D
29
— €E=O
D2
EI@U)
)
—
x| =
~
= .
=)
Qo
N~ .. .. ..
.
HEE o
ETES
=25
=||S¥s

REBAR STRAIN

FACESHELL COMP. STR,

BENDING MOMENT

llllllT‘r‘rT""llll'llll]ll‘IlllT]rT‘|||m1llllllllI‘III1I|l’ll‘ll‘[‘l"]]l‘l['l:
LTI VTN FUUUE UV FRTTE FREWE FTETE ST SRS FUTIN PUE P FUTPE T FPRTS I
n o un 8 L o mw o wmw s s mw s . .
N N W@ W W T MmN NN NS
LA R R LA ARl MRS LR M) I AR LAARS RS LRARS RS LEARA RARAS AT
N TN T TN TS TS TR PO P DT FUTIN PUUNE T PUOTR TR BT I
N o n o n oo ume D e ;o e n S . .
N NN W W W T MmN N - -

S AR AR RANAY ARARS MARLN LEARS RARAN RERRY IARAS RALEY RAASY LRARE RERAN EARAS SARAS AR-
éulnl:lln,LLl_nnllJx_l_lnnlu_ulnjLJ_LnllulLJnl1|x|11]1|11|11111111¢ln|x|||§
n © 0w o w [T LI~ N N B -~ T o B o~ T B <N . .
N N OO W T MmN =D

d3gWnN INIOr

0.0010 0.0030
IN/IN

-0.0010

-9. 0930

-@. 0000
IN/IN

?.0030

-300.

300.

-201 -

April 1991



.46
CURVATURE

FPA:

SUMMARY OF
WALL RESPONSE

ELC

o0
FULL
NO
JOINT OPENING

H/T RATIO:
GROUTING
SPLICES

Ib/ft

25 1
3 &7
300

FACESHELL OPENING

WALL # /7 DYNAMIC TEST

WALL HEIGHT
VERT. REINF

DERD LOAD

=
:Vi"lrrll’ll'll_rlfllllr]—llllIl’m‘llll‘ﬂlll!llTllﬁllfm[llllmllIIIrI_rllII](E(\}
- =
3 I =
E 1 i EISRE
3 T { Hm I l ERIR
3 1= L
3 = =
E [
STV TV TN FUTUT PUUTE TOUTE TUUTE TUUTT PPN FTIN TUUE FUTUR SUUVE PO R OO )
S swsSsUssesesws o O
N~ N~ W W0 m mT T MM NN NS
g39WNN INIOr
Ep]
~
R A B b e e e L e e R B L
g 1=
a 1
L 4on
L Ty Lt
- J= T
| 1= (3
. 1 =
. ”’ -®’_(
C | I I J
: | 1€
AR RS RS FUUYE PR PR PRI PP PUET STTTE SUVIN SRS PO SUUTE P ST I L
s b S WS LS D e WS nos S
~N I~ 0D D I DT T M MO O N — — S
Jd3gWNN INIOr
o}
=
=
T T T T T T T T T T T T T T g
3 ELS
3 3 w
E i WJ
= 1 i I
3 | H I l 1= 0
E =
3 E R
3 :
3 3
E i=
NN IR YUY SUTUE ENRTR SN T YUY SN NTAES FUTWE FNE TR NS FRNTN SR RO N ko
- - » . . . . - - . . . . . S’
S I T o S~ T o B~ S U B -~ B N p B~ N U o R <~ BT o B - =
N N O OO DD T F MmN N = WD
d3dWNN INIOT

- 202 - | April 1991



.46

A
. %Z
o
O >
L1 Q:L‘{J’
T
| = O
%4
Wi on =
| =
M
=
]
M
4
!
& 00
n u =
.
— (0
= =Z
T —
il 5 Q
==
L‘UILDU)
},_.__
2
',__._‘
> —
T [
Z+I\B
< 0
O = s
TP =2
NN Mm
N~ .. L.
— Lo
B S o
eSS
_nx s
=25 e
=S¥

DEFLECTION ACCELERATION

UL AL R LR LR LR R Rt LA R

DISPLACEMENT

-1.008

_‘l,||||)IIIl'llll’l7’il|ll|}‘17l]||ll}l[ll'llll’llll'lfTT,l‘ﬂr"lll,[Yfl’l‘||, )
3 E
2 =
- ism 1))
u = s
o 12
e =R
= 3
3 3
STV VRN PV TR PR TR IV FUR ST PUTI FUUE TN DT SR ST ig
TR T T N R 5 B -~ BT o B <~ N 1o B <~ R Vo B o~ R Tt e
~N N O O M D T T M MmN A o~ o NS

=
e R LA B B B A aaaas no s e as S TN

1

Dodi dvdsbialonlodinden

TS PR ST FRTEY SN FYSUN SN FUUET NVETE FETIN PP PPN TGS PR PP PO | o
w8 NS w e WS e nens - - P
N M~ O W W W T M M N N DR
=
T ] w
- 4
- 4
- 0w
[ 4 L
- J&
- 4 2
C 1=
- - —
NI ETENE SRR ERUNE NI RURTE RN T NTRTE SRR BTN EE RN NI RN A NE RN ETE PN I RERTE NN A
T RE =BT B~ BTy B~ T N S W Ty - @
N OO oM N T M MmN NN - D

d38WNN INIOr

_J

- 203 -

April 1991



)
b
= (L%
o o %Z
an S
O_|| >
Ll oo Sj
.
1 = o
>
1
=
I e —J
) g
0
=
O
m
-
]
[ R e ]
wm i Z
-
— (D
=
— |l 5O
o N
g T h U3
B
i
Il ¢
= >
| P
an) * S
L0
~t .. .. ..
T
Hlose
bl o o
= 3
=l2ge
=||SYE

REBAR STRAIN

STR.

FACESHELL COMP.

BENDING MOMENT

TTTT I T T T[T Ty T T v rTTs

3 l'lllll)lll1ll||llll|11rl|lllllllIllllIl'IIIIIIII[[I!II‘Y‘ITI'IIII[ll!l[llll[ll-
WIS FETEE PUTEE PR FETTE TS STITS SRTES ST PUTES FETTE SUTI TNV SRUTE INNTL BT
b S w e e Wwe WS WS Wwes
N~ N D mm N T T MM NN~ —~ N
g39WNN INIOM
RS AR RARAD RS RALAD RN EAEAS AR A A R R R R MR
3 lll!lll\}lM
: O z
E..I T [N P S | 1 1 | TN TSN S| ! | 1.3
P oS W e e WS WS P S NS -
N I~ 0 0 NN T T M MmN N NS

d3G9WNAN INIOC

L B R R R S N A A AR AN AR LD LN RS RRRAS

v leoas b bovnadlavaa ol

TSN NN AUl TN TS AN TS AT NI NINTI R AN NENUE FETRI AN U SN TN E R UTE INE N B RN N

n & W e n 8 o s s ns o s
N N W o w N o MmN NN = D

d3dWNN LNIOr

?.9015

IN/IN

-0.0005  0.0005

-0.0000 -0.0020

IN/IN

-150. 0.0020

.
KIFS-IN

150.

- 204 -

April 1991



EPA: .46
CURVATURE

SUMMARY QOF
WALL RESPONSE

BONDCS

FULL

NO
JOINT OPENING

H/T RATIO: 50
GROUTING

SPLICES

Ib/Ft

25 Ft

VERT. REINF: 3 # 7
DEAD LOAD

300

FACESHELL OPENING

WALL # / DYNAMIC TEST

WRLL HEIGHT:

wn
_T'[Illlrllll'llt‘l]f"l'lr"""ll‘l'Il‘]ll)'I,I'f"’"ll’l‘llll!ll’llllr_l_lllll'lcv_;
E 31
2 i =
ol 4
: | o
,:__ i I l | | _:®O|J
; RIUTERR =
. ] =
5 ] -
IV TV DUR PR TRTTE PUTVE FURTS VUTIN T FEVEN PRUIN FTTE PR TOU S I 1 Ts'
P S IS 1S WS WS WS ws
NN OO MR T T MM NN — D
d3gWHNN INIOr
=
T T T : masst A Raaa S L AARAR ALY T S
A =
L -
I 1w
=
- —C\JI
B __g[_ﬁl
L 4 =
- 1= =
i | 1s
L 1o
12
N RO TUIN FUUY FTTE PR DRUTE PR VTN ST FUET FUUE PUTIN SUUTE PRURRTUNE BUE
N 82 Mm8 B e D e nsems NS TR |
N N O W mn T T MM NN - — DS !
H3GWNN INIOP
)
OJ
=
SRR AR AR s A nan Laa s RS Maans nanan RasasRa et EARE e AR nar
E 1=
. 31
3 ER
: L Ist
F N Bl pu
2 A ] =0
r 3 =
3 ’}} ‘ El=
: ]
E B
ST NEESS CUTNI RNTEY CU R FUNTH SN UTY ST RTE SUWNT RTSUE SUTH] FNUNE TRTEE AT SN NS SR ETE e FoV
" - . . . 0 . - . . 3 . . . &
N S Ww e WS W N 8 0 = WS
N N O O WD W T = M MO N N — — 1IN =
HIGWNAN INIOP

- 205 - April 1991



)
bt
~ L
TECE
o 8 OO
. o
ol E‘:m
L & W
| ZD:
>
>
DY T
— =
L
T
}_
.
.
R DO
"N . Z
.
— D
EZ9
— || &2 = O
==
LL‘IILDUJ
}___.
)
—
2 +—
CE [
ZH\B
= 0
Ol = s
[Ep) &
N M
N
— L
=5 Z o
nES
T _
T2 58
=8B

DEFLECTION ACCELERATION

DISPLACEMENT

AR R RN N AN R R AR N AR LN RN LR RERAS R

= E
£ E
ST DU FRTOR FUTUE ST FEUVE FTHTS FRTET BVETY FUTIN PURTE PPN NPV P ST I
w8 1 8 L S e wmwemn e m® . .
N N DWW W T T MmN NN~ — W
ARAEARA S R AR RS R EARS AN IS IS IS IR AR RARE LAARY MRS RARRE RARRE RN
{ B
C 3
I TR BT SIS TR SIS P PR N BT ST DI SN PR ST SEEwe SWS
N 8 mnms n s s no s ;s n = N .
N~ N 0w T T M MmN N =2 ==
r L L e R S B LI AL O A L L I LA L LR R
E E
2 ]
:lljllllllllllllll‘llll‘lltlll]lllllllllllllIJ_LJ‘iLjLL[111[llIl[llllllllJ[lllllll“
N &8 0 «Q W N NN S wm |5 I B N B e :
NN W W WD MmN N e D

d3GWNAN INIOP

-1.00

-0.00
G's

.00

1

-6.0

6.0

-8.0

o
2

h.o
CHE

I

- 206 -

April 1991



"
=
S|, 4
LS =
O
a
> O
Oz o
Lol & W
o
=
>
_1
a__l
$p) o
— =
L
s
}__
P
-
8 D
[Ip T
I
— (D
= Z U
T —
— QiEsfﬁ
Ui~ _
WSS
!_.._
O
t—
> —
C]: G
z*_r\B
= ge
D=
[ip)
Ol MM
N
—~
I Eéfit:
s
_I=x |
FlldE e
=|ISE8

REBAR STRAIN

STR.

FACESHELL COMP.

BENDING MOMENT

AN R R R AR RN RN

IIIlIIIlllrflllllrﬁllllllilllll‘(l[l‘lllllITflil’llllllli‘llTT]li_l_l_rllr_l_rfllllllj
L 4
o B
C ]
- |
FTIVRRR TR DI TN T TR DY T DUUTE POV U TUUUE PSP D T
w8 mw e nuw s n e e wmwenm s ’ .
[N NS o B o T Vo TN Vo T~ e~ S o o B o> BN o VN oV [eC - e Y o T
B R ANy n s s n s o B B e s o RRARFEARES:

RRARSRRRANARARRRARARARNRS RRARE RARRSRARA)

b Ly borbeena b lnae Ly

R ETEW FETUI ITEEE FETWE FEUTE FEEEY ITETE AN EET FTRTE FUTE) FTTTS PN SRSl FEURS SUNTe |

n & U &8 8 v a e e n =& 0
~ M~ © W W w3 T MMM N N = - NS

d3GWNN INTOP

L L S B L B B L B B B B O S T 0 B N AL Lt O B AU R B

NS FEENE ERNTINSNVE SNNTY RNET

NSNS TN SRS NS NI EENEN ISR TR EE RN RSN AU NI FREN I AN TN SRRTE SO ST AN TE K
mw = 0 &2 W n & W O W w0 « - .
N~ N O W wm DT M MmN N = NS

d3gWNN INIOP

-B.0020 -0.0005 ©.0005 0.0015
IN/IN IN/IN

-0.0000

0.0029

150.

- 207 -

April 1991



&)
I
=|, &
LS =
T O
ol &%
Lo &
ZCC
| %_l
—
DL T
b =
L
an
‘__
—d
]
= DO
wm o =Z
E
— (D
T Z29
=l 5 O
=
E__—,ILDU)
&
—
= a
™~
= .
-
N
N~
— L
I3 25 Eic:
— ) @
HETES
Zl=ze
=|SYA

CURVATURE
LR L LRl R A LI CAR LRI LD

JOINT OPENING

FACESHELL OPENING

™

N R SRR R RN AR AR R RN AN NN RN IR LS RN RN R

ENTETS ETTWE FEET PETES FRTTH fUUNE STUTE FETTE STTTE FUTW SUNTE i

TR U TS PR TR PERey W

veeloa b bl tiietegelgnbinals

n 8 N 8 N Q n o w8 Ww
N N W W W N T T MmomMmK

d3GWNN INIOP

wn . ,
~—i — =

RALRARES Lan oA s s s e na RARAS S ALY ML LAARS LML RAALY LLAR) RARSE KRS
L ‘ ‘ ]
C l ]
')1....|,..,1...,|,.,,1.,.,|,,.,1....1.,,.1..,.1.!..1‘...1,,,.|LL,.1.... st
Ip] N E D E N8 n s nsE n s -
N N W W W W T T MM NN A = NS
R s o L s B o e e ALARASS RARAS RARAS LARSS A
E { ’I“‘ ’ i | E
ST R TR PR ETI TR RNETN FRRTY ATETE FERT] ETHEE FETNY SNWTY FITE SUUT IR STTS Nt
N & N & 1 S 0o s e ;s nm = . -

N N W WO W oW M M NN

d3gWNN INIOF

[QV]

— — 7=

-0.00 -1.00
1.0E-3/IN

.60

1

0.0080

INCHES

-0. 0020 0.0020

B.000 -3 .020
INCHES

p.020

- 208 -

April 1991



(B
98]
SN %%v
.o ES =
=
O >
L1 o:ﬁ
T
| ég s
1
-
Tiln =
O g
™
=
]
M
—
]
8 DO
N uw =Z
e
— (3
T =W
|l & 5 O
$P! =S
L85
(|
—
> —~
CE [
~
2|2
- * =
R
N |
T
Hege
oo
= ]
B
=

DEFLECTION ACCELERATION

LLLLCL D LARSALALAY LLLAALLL LALLLAAL LAAARA RN IRLEALIAS

DISPLACEMENT

LR L AL ALRLALLLR EALARCILA) ARALRLA] LILLLRLLLY

T

AL R S B BLALIL A L B LA LI N I I LN L R MR R L BN R L R W

I

-3.9

INUWE FETIS SETTS IWIWE FRETE INSTE STNTY FETE FTETE SUEEE FENTE PETEY SU TS FWNE FTur i

3 IIPITE EUEE I ] BT WS BTwe I 1 | i .h.,.lu;ljj
N N WD T T MmN AN H N
d3gWNN  INTOP
SASRAREE RRRERERILAN LALLE RUALE SARRE RARAR LIRS IUUULE LR LS UL I MU IR R

Dbl oo e

N @ o n @ N B v 8 N O n o -
N PN 0o W T T M MmN NN+ NS

d38GWNAN  INIOr

L L A L B IS I B B L Il AL L R L B AL S IR

choeaalove e doan e beesedenae b st o gadaaeada el lonee o bey il

Lsenvarsbyeannee daann el eny wedsnnes vl

IR

ip}
N

=
N~

n  n o n o uu g e s
O W W wWw T T MmN NN DR

d38WNN LNIOr

iy}

N

= [E]

3.9

-30.0

C

0.0
INCHES

-30.9 30.9

p.0
INCHES

.0

- 209 -

April 1991



D
O
=) H%
.o %Z
a 52
O >
e &
-
i %D:
_
=
Ty =
O <
3
=
J
M
—]
|
[ )
wnmuw =z
oo
— (0
T =0
— €O
OB = S
L= 5 &5
'__
)
i
=l ¢
Z+'\_\o
>'_(_‘_ -
- LD’“}%
OO M
D~ .. ..
—
IE Egif o
e S
BT g
Zl2gg
=S¥ s

REBAR STRAIN

AN RANESESNENEE RARRE NANSE RN

STR.

FACESHELL COMP.

BENDING MOMENT

AR R RN RN AN LA AR AR RN RRRSRARRDLRRRS

R RN R RS AR SN A RSN AR R RN R SRS DR RN AR RN R

T FUTEL SUTEY FETEE PRI FEUVE FTETY FEWTY FYRTE FUTEE SURTE ST FUETE PRNTS BTWrs

aanataaralras sl

N & v e uve vee b vLe wsS o
N N WO W W W T T MM N =~

d38WNN (INIOF

AR RARRARANRSRARRIRREAN RAARDRARERRRSRS

L L S R S (L L L B AN U B R R SRS SN LRI I I B RS

N
1

RS NN SN FUTEE FWNTH FUNTE SRS SNETE STHES SUTNY SUNEY PWTEE SN TE SR ETE ST B

L

bbb et et e

N &8 N e un s n s on s nse m;mse s -
NN OO W NN T T oM MmN N+ - D

d389WNN INIOP

AR RN SN R R A RN I R RS BN SULAILE AL SR SN AL SULRLLS S

SRR REERI FEENE TN SARTE IR E R SENTE RURR I RSN N R IR AN NU SN IR E RO U T RN NEN TN R)

S e el beaasdasia byl

nNn @ v o g n o e ;N s ;w0 -
N IO O N T M N e

d38WNN INIOF

A -400. J.0p40 -7.0000  -0.0040 -0.010 @.020 0.050
KIPS-IN IN/IN IN/IN

409 .

- 210 -

April 1991



D
o
N %%
.o ch_)Z
a 82
O} >
Ll oz &6
@
) = T
5
Tl <
&) <
=
]
=
O
AN
|
—
=R 0O
wn L =Z
oo
— (0
= Z2 W
T — 1)
e 5o
U= 4
0255
'_
]
1
P +~
C G
= 3
>N =
[ o *:gg
Al M m
N
T=
:tt(_")r—cg
oS
i —
=38
=S58

JOINT OPENING CURVATURE

FACESHELL OPENING

I P T U T T T T T TV [T T T [T O T T[T I [ T [ AT AT [ A T T VT T [T I T [ VT I [T T T [ TT T s

3 . IHHH L E
= LIl =
E..l,,..|,,..L.“LLL“,l.LUl,.,,lU,,1....|,4,,1J“.L...n,..jl....1....1.,..1..:
S NS B e LS WS WS
N N @O O N DD T T OO NN S NS
HIGWNN INTIOr
ALY R R LR S AAE LAARE RS B AR AR ARARS LAARS RAAR AR RARAS RAS
3 l H’ | :
[ ] R
I N VTR PETTR DUTTE FUTTE FOUTE FOTTE BURTE SUTIN TR T PR S P
e L LS LS PSP s In s -
N N O O DD T MmN S SN s
3NN INIOr
S NSRS AR RARRS AAARE RAASN KARA RAALS RARAS BARRE RAMAY RAAAS LARAY RARLE RAARY RARLERRS
I ;
: M :

NN NS SRR IR NN ISR SN TS RSV FIEEE FUTNI IR RS FN ANl SN RN AR RN SRR N

n & w e v o we mwe ne n s -
N N OO T MmN NN D™

d3gWNN INTOr

-8.0

0.0
.AE-3/1IN

1

8.0

?.060

—
et

@.020
INCHE:

-0 .920

-@.15

HES

-0.00

IN

15

0.

-211-

April 1991



D
o
=
A
a e LL
Tciioc 5§
- ol
L1 Em
Ll
a
1 ZCC
>
1
Tl =2 —
Nl T
& =
0
=
-
m
1
-
=N DO
b Z
o
-4 (D
—=Z U
Qi Ll
—||&€ 50
s ge
LUI(DU)
}_
D
-
2_ +
T «
= 3
||z~ =
O, =S
NN M
N |
— Li
34 EE EE(:
LES
=T 1
=3
=S¥ H

ACCELERATION

DEFLECTION
(LLLAALRL ALLLLLALLE LLLALLLLA) LLLALLLER! LLLLLLLLLH LLLLUAL

ALLALILIA LULLIALL) IR LAV CRLEALA ST LARRLELLY

DISPLACEMENT

WAL RS A L MALL L LA AU RALLLALLLY

1))

AR N AR R N SR N R RN R AN AR RN RN R IR IR I

A EWURE FUTEY SRR VU NIRRT SWw

[T FEREY FEREE FWTWE FEWrS Ser S

41

-3.0

EYTTTTST T TN T (ST TTIT T T FTTTT T IO T (TTSTTCITLITIIT)

N 8 W S W e e n o w
N~ M~ O W I W T T oM MmN

d3gWNN INIOC

TTHITHTIT

LB BLEAUAS B LA AL B I

(RANAN RERRS LRSI

i

T YT I T YT Y

L RARANS

N S PETIS FEUYE TS RWTTS o

Tl FTETE SUNEE STURN SUTI] NNV CNTYE SUSTE CUNUE FTRVE I

Loyt psesloaedgaoo b

T

N =2 W O n 8 N 8a o w
N N O O w N T T o Mm MmN

Jd3GWNAN INIOM

= N\
0NN~

n =

ARARAN R R ML LA AR RARARRARS SARLE IR R

IRREAE SRR R

T

TRTTITIRTYTITRITI ICRTCCTTRI INTTRCOUTI BT CIRISE ST In IO

SNIETENI ENT NI TN CRERE SRR AR RN NENTEARUNINEERE AT AN N IR AN FRETH SN NN RN Nwe

n & 0 o mw e wnw e w o w
[T U B~ i~ N .0 B . 5 B N

N N O W

d3gWNN INIOP

(SR o IS

N =

[EpiaS]

3.0

-30.9

30.0

-30.4

30.0

-212 -

April 1991



0 .86

FPA:

BONDCSH

SUMMARY OF
WALL RESPONSE

WALL # /7 DYNAMIC TEST

S0

H/T RATIO
GROUTING
SPLICES

WALL HEIGHT: 25 f+t

VERT.

FULL
NO

:3#7

REINF

Ib/f

BENDING MOMENT
MUY LU MLULL UL LU

300

DEAD LOAD

REBAR STRAIN

T YT T[T T [T v o [ vy oroT

STR.

FACESHELL COMP.

TT LELILALS TTTT Tr[rrrrrerrrr THI1T TT 1Y TTTT T LELLELE RS AN ANAR LELELIL TTTT TIIT TT
T 1 i 1 T T ! ] T 1 T I

R R

sr b asead e byaaglases ey

Wi ENUTY PRV FENTS FRETE FEUTE FUREY SWE T PR TP STHTE FETWS SNET FRTES FESTE FSETTN SRy I

n s n o N s n s e e N @ -
N N W W W T T MmN N - =D

d39WNN IINTOP

AT SN AU LA S S L AL BALALELS B LI BRI A LI S B UL N B R A

'Hl
IR

Govedenraloonahias el wada gy il d

LALAI RN R LR LR AR R LRI LRIRI LAY LALAS RS

{ | e | S FWET FTTE FFTTE FTUTE RN NTSWE FETwl VST ST BUEWe SIS ST
n =8 I g 1N 8 s wn rn | m S - .
~ N O W Wy N T T MmN NN - ==

d39WNN INIOP

T

Lapind i peedvn el wasan i st

I T T B (L L L B L B I ALl AR S B B UL B B I

TR

SN INI RN RSl SNSRI ETE ISR SRS A NN NI RS NE SN NI SN IR SN FEN TS FE NN N TN RE BN

n s 0 o s e v s ns -
N I O O W N T m MmN NN = NS

d39WNN INIOM

-300. ?.0050 -0.0000 -0.0050 -0.910 @.020 ?.050
KIPS-IN IN/IN IN/IN

360.

- 213 -

April 1991



EPA: .86
CURVATURE

SUMMARY OF
WALL RESPONSE

BONDCSH

NO
JOINT OPENING

50
¢ FULL

H/T RATIO
GROUTING
SPLICES

Ib/ft

: 3”7
300

WALL # /7 DYNAMIC TEST
WALL HEIGHT: 25 Ft
VERT. REINF
DEAD LOAD
FACESHELL OPENING

[NN]
P.T_l'rl"ll‘lllllllll!l‘i‘(l“llll'llll'llllllll!'llllllllIIIIII|Il?lllllllllllllllll]'_®
F 4
3 i =z
. -1 —_—
i =
3 | | EISRe
: T A
o ] =
- 3
E..l.---l.u-luul....l...,I.H.lunlx.nl..nl.n.l.n-l.-.-I.--.huiluul.:®
W e e Ve Wws s WSS ns - - @
N N O @O WM nT MmN NN A NS

Jd3dWNN INIOr

=

w
ARLRARAS RAS Raaa) aaas Aeaas Aaaas RARA) RAAMS RASEI AESS) RARMI ARASI Anaasanana ninadRRsT !
L 1=
A l 1 w
L s W
L oy I
— i
3 ‘ | 1==
N | ]

L 1

L Jad

LIPS U N PRI DU PR IR FEEVE FTUTE PUVIN SUUTE FUVI ITE NS PRSI L S

b S WS NS W e WS DS NS -

~N N~ 0O DT T MmN N - NS
d3GWAN INIOr

Ty}

—
E,.,..,.,,...,..,.],..‘Im.,w,..“,..,.m,,...I.,..‘....,.,..I....,, ...... ,l..E®I-
:” [l 1sld
o 7] Lo
- ! , ! _-®.I
o 1 (@]
: 1N =2
- E=
:lllllll'lllIlllllll|||l|[||‘|lll]lll|lllll|llll'ljlilllllllIlllllllllllllllllll:.Lr_j‘
b e WS NS LS LS S wes S
N N O O D D T MmN = s

d38WNN INTIO

-214 - April 1991



(W) NOILU3 1430 "1

B S
T _ T

a0

B G- B B1- @ S1- B ac-
LN B et B U S S SRR N T T

&=
=
1

=
o
t

TN TN TN Y SRS UUNAE AN A TS T S ST N T

.
=

=
o
(sdi>) 30404 NI

B h

"9

TR UR TS Y SU SO S U ST ST S (Y W S 1

»_._p....___.._.._.S.w

NOITLBdNd 1S41 6101
NOT1941430 SA 43404

ON : S33J[1dS +4741 BGE Q80T (dH3d
11N4 = INIL1NOYHI L # € ANIFH T1H3A
ps 0I1Bd L/H +d SC IHITIH YA

I Hdd -

15K

1541 JIWBNAOD Z # TN

April 1991

- 215 -



“Be B°51 0 01
L | L

(K1)

B°G
i

NOLLO31430 " 134

a0

B S- 8 01- B Si- B dc-
LA L A A B L B .

T T LI

T

T T

T

T T T T

s
=
[

]
[gN]
[

FURENON SN S TN S TR S S SN SN WA S S S 1

T

(sd1x) 30804 NI

PR TSUOY W U S S S SN TN S SH S NS NN {

NOILBJNO L531 8101
NOI1331440 A 30404

ON : S33I71dS +4791 @gE ¢ 4801 0H3d
1IN4 + INILNOYI L # € tINIQY " LY3A
pS :0IlBd L/H +d SC :1H3I3H YA

JI'0 Hdd -

C oW

1541 JTWENAO /2 # T1gM

April 1991

- 216 -



(1) NOILI3 1430 " 13d

S.SNH - @.mﬁ. - _a._gq. - a_.m _ ﬁm_.&_ _ ‘._m.~ ~ _m__.aul_ _ ﬂsw.m_HJ . .®~.®m®».m
- 4 m&-ml
i | Joh-
] =
- ] 1872
! .
H %
_ 4 : | _ : 12°8 =
I ] ~
- . 1oe g5
1 9
i ! wa.r
- ] A,S 9
|
" | I 2 | I U | { T N i S.w
NOTLEMNO 1531 W10L ON :  S3017dS 1791 00E : 0907 0W3a
TN : INTLADYS [ # € :ANIZM CLM3A
NOI1031430 SA 40404 S :0TLlWY L/H +J S2 :LHIIIH TIHA
910 Hdd - TL4Yl 1541 JIWENAQ /2 # 11gM

April 1991

-217 -



(Ut) NOILO3143d 144

B°S b0
T — T T T

B s- B 0i- B Si- B ac-
T u T T T — T T T _ T T ¥

T T T T T

B°8-

B"39-

=
=
1

=
9]
[

ST SRS TR AU VNN WHURE WA AN SN SO T N SR S

8
(sdi5) 304804 NI

PR ST W UL SURNT T TN WU TRUY TR R S S S
. f
=

NOILBINO 1541
NOI1031430 sA

15101
40404

ON : S33I1dS +4791 8@E : (0601 0H3d
1IN+ ONILNOYHI L # € TANIZY TLY3A
PS :0IlBd L/H +d S¢ T1HITI3H 1A

JI 0 bdd -

1J 1

1531 JTWENAO /2 # T19M

April 1991

- 218 -



({1)

NOILO41430 " 134

B 0c B°GT b a1 /S 720 B G- A o1- B ST- B ac-
R B A s R A S A D B S S L e B Y 10" 8-
- 10" -
- l.n..&.#l
- loz
s ] M
[ ] S
i _ _ " . . . 1078 %
|
- {at
: 1a°3
P 1 1 | i 5 et . 1 L N . o | N N " L ng.m
NOT1LHINA 1S3l 101 ON + S33171dS +4/79) @ge : QB0 0H3A
77n4 : INILNOYT [ # € tANITY CLu3A
NOIL9371430 sA 30404 S :01LlBY L/H bJ 52 :LHIT3H TUA
90 :Hd3 - 2146l 1S31 JIWENAC Z # T1UM

April 1991

- 219 -



(M)

NOIL1O51430 " 13d

oEc @Sl @9 @% ed  ps @ gl ede
- | o
- m@.m-.JNJ
- _ “ “ | : _ s g M
- : m&.mdw
] l m@.: B
- 1 .m@.w
_ _ _ _ bt _“s.m
NOTLHYNO 1531 W10l ON : S3017dS +4/91 @0€ : (0W07 OH3Q
oLoTu = sy | Th i dhs i
Jc' ) Ydd - I3 15341 JIWENAO /2 # TTHM

April 1991

- 220 -



(M)
B°S
T — T

NOILO31430 © 134

a0

@S- A a1- B Gl- b ac-
LI T T L

T

T T T

. T @8-

@8-

&
=
)

=
o
1

U R W N T S S RS T TR

~ s
(sdiy) 32404 NI

/]

3°9

FRES R IS TR TN S NI WY TS M S

__...__..._....Q.m

NOILHEdN0 LS4l
NOTL1J41430 SA

5101
43404

ON : S3311dS +4791 @pE : (OB071 0H3d
1IN4 = SGNILN0HI L # € TANITY " LY3A
@S 0118 L/H b4 G2 tLHIT3H T-A

Jn 0 tbdd -

J0UNOH

1540 JIWENAGO /2 # "1T19M

April 1991

- 221 -



B Bc B G1 B a1

(Ut)
B°S
—‘ T

NOT1J41430 " 134
a0

B S- g 01- B ST- B ac-
T ] T T T T T T T T T ¥ .

LINMAE BN R RN St SR EENR SR I SN B B

T

B 8-

=
Q
NI

= [w]
~ s
(sd1x) 30404

NOTLBdNd LS3l 18101
NOIT1331430 =A 40404

ON :  S3317dS +4791 @€ : Q0”01 083d
TIN4 @ INTLNOHI L # € tANIZY " LY3A
PS :0I18d L/H +d S¢ LHIIIH UM

I 0 Hdd -

J 14

1531 JIWENAO / # T15A

April 1991

-222 -



({1

NOILJ31430 © 14y

R 0@ 05 20 @8s-  00l- @S-  pge-
....J—-_a.__.[_w~_‘_-__ ..___d_4.-.]~]-_~__1®.ml
v. K
g 1o q.
r q&m
g 1gs-
. ] =
L l&.ml
. n
.A O
p A
. - + _ F— . 20 A
. .
| | R
i loe
W ] @
- : 10t
s m&.m
IA
Y PR | i PR RS . ! 1 T | n&.m
NOTLEYNG 1S3l 8101 ON : SIIIdS 14791 @2€ : QUo1 0¥aa
1IN4 : INILNOYS [ # € :ANIZY " Ly3A
NOTLO31440 SA 40404 3S 10118 L/H 14 SZ :LHITTH 1A

I bdd - S30NOYH

15310 JTWENAO Z # T1dM

April 1991

-223 -



e B G1

(K1)
S

NOTLJ31430 " 134

T T T T b

Su
T T T

T

T

a0 B S- B 61-
T — T

B S1- B @c-
T T T T T T .

B°8-

LENAML U S R IR B B T T

Q
w
|

U SRS TS S SR WS N TR B S
[\ S
[§V] =
1 b

1

= =

~ s
(sd1x) 30404 NI

IR W TN N S S TUNS A SN TN R R R T
=
=

r
[
T

NOTLBYNG LS3L Y101
NOTL1337430 SA 30404

ON ¢ S533171dS +4791 88€ (0807 4H30
104 ¢ ONILNGYI L # € tINIZY "LH3A
Bs 0ILBd L/H +d GZ tLH3I3H YA

Jh "0 1Hdd

Sldul

1541 JIWENAOD /Z # T1HM

April 1991

- 224 -



(M) NOILOd1430 © 134

e B SI B a1 D°S Ao B S- P B1- P Sl- B dc-
T AL AL A L B LA S A AL L A A LA AL EL AL LA AL AL L ALAL

B"8-

— @.ml

1 )
=
=

1

[\
[9V]
i

= =
o s
(sd13) 30404 NI

=
-

1 1
=
w

_._...»_...,_ﬁ_..&.m

NOILH4Nd LS4l 8101
NOTL1331440 SA 30404

ON @ S3JI7dS +4/791 @vE :  (0Y071 (043d
TIN4 ¢ ONILN0YI L # E tANIJH " LY3A
gs :0IlBY L/H +d SC LHIT3IH TIHA

JB '@ tHdd - HIONOH

1531 JIWBNACD Z # T19M

April 1991

- 225 -



1. 86

= =
o O
—
— —
SEE
Tl =
Ol o
Ll L
o
I w
g
I
U w1
S|e T
o S 5
S —
m
—
_1
8 D0
WL =Z
I
— D
— = WU
aC — Ll
HilZ 5O
Ulil— D
L= 55
}___
@)
—
> +
C]: G
ZH\B
> | -
Ol ==
[Up) &
oMM
N
— L
H5 S o
s
il = |
=l4zg
=|E¥H

PSS I RS SR N S

PO N S
-15.0

1

R 1 IR T T B S
= =2
. . i

[QV] =S ETJ

(sdi3) 30404 NI

-5.0 0.0 5.0 12.0 15.0 0.0
REL. DEFLECTION

-10.0

-20.0

(in)

- 226 -

April 1991



(443 NOILO3 1430 " 13y

B°S
T — T

@0

B°S- A Bi- B S51- P ac
LA B LA L L

T ] TBaE-

T T R T

“hac-

"0aT-

ISR ENE NS TN ECI RN

Ty TT T

‘
(ut-dis) INIWOW

981

“0Be

ao v e b g s Loy ey

| TR PR S VT SO VN SN S W PR .ng

NOILbdNd 1531 Y101
NOIL34143d S~ INAWOW

ON ¢ 53017dS +4/791 @BE : (0B07 0434
1IN4 + ONILN0YI L # E TANIFH " LY3A
@S :0Iisd L/H 4 G2 TIHIIZH TdM

JI°0 Hdd -

[ 5W

1541 JIWBENAQ Z # T18M

April 1991

-227 -



(W1) NOILOd1440 © 134

a'p

B be 0" GI B a1 B°G
T L | |

LIRS Bt B |

b S- B 01- @B Gl- D dc-
L L L T

" 0BE-

T T T

"Phe-

T0aT-

YT TTT Y

s
(ui-diy) INIWOW

=2
=
-—

"00c

g el e e eaepaa bevag v e da e e e e g ean

_...._.,.L_._...Ssm

NOILlBdnd LS4l P10l
NOIL1337430 SA INIWOW

ON :
N4

633171dS +d4791 @gE :  (4B071 0430
INILNOYHY L # £ ANIZY TLH3A

@S :0I1Bd L/H +d &C LHII3H T”A

I1°0 tBdd - ¢SH

1541 JIWBNAOD /2 # T1HM

April 1991

- 228 -



(M1) NOILOF1430 13

[QN]
[

@ bc P51 a1 B°S
o ¥ i ~ T

T

@b h°S- B 0T-
T L e S IS A A S

B S1- B
T T T T T ¥ T

"@E-
"0oc-

“0aT-

TTTTY

T

T T

=
(ut-dis) INIWOW

0T

"@abc

R N S WU A WA I U I Sl A AW A TN SE AT IR AN ST S AT UL S UL R TSN SRR RN

L e

NOTLBdNd L1S31 16101
NOILI41430 SA INJWOW

ON : $S3311dS
1N4 = ONILN0YY
PS :0I1Bd L/H

+4/91 00E dgoT 0830
L # E (ANIJE " LY3A
+d G2 :LHITIH THA

JI'0 tbBdd - 11461

1531 JIWENAO Z # T169M

April 1991

- 229 -



(M1} NOTLO3 1430 " 134

@ 0

B°S-

T T

"Be B-Si B a1 B°G
T T T

T Y T T

A 01- B Gl- B '@c-
L A B T

3 " g0E-

T

"PPe-

"o0T-

-,

APV T SR SV WY SR ST SN VA W SUG S S SN SN SR SIS

s
(ui-diy) INJFWOW

=2
SN
—t

"00e

RN T TN ETE TSR E N SN RN SN NI RN NI I

»._p.»._r..._.h,..ggm

NOILHMNG 1531 8101
NOI1D37430 SA LNIWOM

COON : STDIAS 14791 @gE : 0807 030
TIN5 ¢ INILNOYS [ # € tANITY CLM3A
g5 :0Il0Y L/H 14 SZ :LHIIIH TTHA

9770 :5dd - 1013

1531 JIWENAD Z # 116N

April 1991

- 230 -



(1) NOILO31440 " 13d

g0z 05 201 9°g 00 @S @ol-  9Si-  poe-

ﬁ T Y ] T v AL DR S R T T —r7 T LER A T T T 7 T ! T LI T 7 T ] -&&mi

- 1" ooe-

W ]

g 1-0071- S

L g =

n ] m

ﬁ ] =

- “ l

i |

w. 1-081 2

: :

a 100z

: ]

- | 1l i 1 M { L N PR L ) ‘ a1 N N N ] .S&m

N4 INILNOYS [ # € :ANITY T LY3A

NOI1931440 sA IN4WOW 95 :0118Y L/H 14 S2 :LHII3H TTHA

Jc B ‘HdJ

cldgl

1531 JIWGNAGQ Z # TTgM

April 1991

-231-



(K1) NOTLO31440 134

b @c-

0 gc 0°Gi BB
T _ T

P°S
T ‘ T

) B S-
. o

p07- 0 Gl-
T LIRS B L

T T

. ] " 00E-

“goe-

i A I A S S I NN AN I S WA S|

08T

il 1113

it 2 e s o

T T

T

s
(ut-di) INIWOW

Nilire

—

IR NS NI N AT I I I W S W S A
.
-—

o e

NOTLBdNd 1S4l
NOILD31440 SA

19101
INSWONW

ON @ S33I1dS +4791 @9g€ : (4”071 043d
1IN4 = GNILN0Y¥I L # € ANIJY " LHE3A
S 0118 L/H +3 G2 LHIT3H TIHA

Jc ' Bdd -

cJ 1

1541 JTWENAO Z # T1HM

April 1991

-232-



@ bc P-Sl @i

(Y1) NOTLO31430 " 13d

B°S

[+ v v v [ v 7T T T 17

I T2 2 B B B B B B L S S

™ T T T

T

LA AR B ERE A S SN S

Ao B S- D01 0 S1-
T _ T T T — T

T T

‘poE-

“0ac-

00T -

N WU I RS I AT I R VS 00 0 W I S S A

T T

4
s
(ur-dis) IN3WOW

o b s a g
=
=
—

N

"Bpe

.L’_LL.__,_._.__r..,x.SSm

NOTLBdNd L1541

NOILJ31430 SA IN3WOW

15101

ON : S3JI1dS 14791 GOE ¢ (807 QB3Q
904 ¢ INILNDYS L% € ANITY CLM3A
@S 01184 L/H 14 G2 :LH9T13H 1THA

0 ‘Hdd -

J0NOY

1531 JIWBNAO Z # T1dM

April 1991

- 233 -



(W8 NOILO3144d © 134
@.&ﬂ B°ST D01 ﬂsﬂm _&.s @.MJ _amﬁﬁu _ammﬁﬁ _®a®m1

LIS e | T T T LI B B S LA S T T T T T T T |-®&m|

“éae-

"0aT-

s
(Ui-d1y)  INFWOMW

=
=
-—

"B0e

LI ¢

PRI A U T HEN T S TR U WO U U N0 00 S 0 U0 S0 YO0 0 B N S0 W0 T S WO T U 0 S0 S S N 0 W Y B G S
.

—.._._..,._._._.r.r_(.h’__...__..,..S&m

NOILHINO 1S3l Hi0L ~ ON @ S3017dS +3/791 @BE + (801 043d
TN ¢ INILNDHI L # € TANIFY "LY3A

NOIL1331430 SA INIWOW @S 0118 L/H 14 S2 :IHITIH TTHA

Ih 0 tddd - 014 1541 JIWENAGQ /2 # T19M

April 1991

-234 -




(U1) NOTL341430 " 14d

i

g-S- B o1- P-S1- B @c-
L R L B ST ]

T

T T T T T ¥ T ¥ LANENC SRR I S St

T T O0E-

"¥ac-

BaT-

st p e s by

%

-

YT T

-~

(Ui-diy) INIWOW

poT

Wil

PEETEEENES NENNETNREN ST R S

“PBE

NOILBdNO LS4l 'Wi0L
NOILO41430 SA INJWOW

ON :+ S3317dS +3/741 9vE + Q4”071 043d
104 ONILN0HI L # € TANIZY “LH3A
gs :0IlBY L/H +d 52 1HIAT3H 1bA

Jn '@ ‘Hdd - SJONOH

1531 JIWENAO Z # 1T19M

April 1991

-235 -



(41) NOIL33 1430 134

002 37 001 RS 20 2°s-  @°01- @°SI- 0@
AL R L A A S S ] “GaE-
W M
W 1.
.w T N vac-
: w
3 1 001- S
N 3 =<
; 2
H 4 —
i . - A | fr
: ] =
- 1001 2
: m
- 1 1002
PO | P [ P W S TR N S N U TV R T —— 1 N S S SN Y N T NS m &&m”
NOILEYNG 1S31 W101L ON ¢ S3317dS $4/91 @BE + QYO 0”34
TIN4 : 9NILNOY9 [ # € tANITY CLM3A
NOI1031430 SA INJWOW 05 :0118Y L/H 14 G2 :1H9I3H TTYA

Jh 0 tHdd - Si4H1 1541 JTWENAD Z # 116M

April 1991

- 236 -




(U1 NOTLI41440 " 134

@ bc @°GT A-01 7/ a0 h-g- A @1- A°GT- B ac-
S L T e R S KT8
m :
- j 1 -goe-
: ]
m :
- 1001- 3
i N =
] =
u’&ﬂ.ﬁ.w\“alwwv&.wl ] —i
V= = 1 0 o
: “ a
M o)
s 1081 2,
| |
: :
g 1002
[ .
N [ NI ‘@ABE
NOILEYNG 1531 6101 ON : S3311dS 14/91 @0€ : QUo7 0830
N4 : INTLADYS /%€ tANITY *LY3IA
NOILO41430 =A LNIWOW gS :0ILl0Y L/H b4 SZ :LHITIH TTHA

JB 0 ‘Hdd - HIONOH

1531 JIWBNAD Z # T19M

April 1991

- 237 -



Uty
B°S

DAl

a0 b

ml
[

NOILO31430 " 134

P o1- P ST- P ac-
T T * T T

T T T T ™7 L —

AL SR U S (N SR SN SN

LOmE SN S

T T T LA | T T ] .&Sml

“¥dc-

0BT

=

(ui-disy)  INIFWOW

281

e by

Nlra

e v v g b ia s

"@QBE

NOTLBdNa LS4l Y101
NOT1193 1430 S~ INJWOW

ON
1IN4
@S

S3311dS
ONILN0Y3
:0I18d L/H

+4/791 0BE gu071 0530
L # € ANITY " LY3A
+3 G TLHITZH TTHA

J8°0 :HYdd - HSJ0ONOH

1531 OIWENAO /2 # 1T18M

April 1991

- 238 -



(Ui/pos Ep-27T1) JdNLYAINO

of ©'8 @3 B8t 02 @0 @c 0h 09 08 0035
AL s B IR B A RN B AL B R S N B R L B A B S B B B N T T BRE -
g ]
1
: 1.
3 T 1 "08e-
W :
: 1 1-007- S
W ] =
” B |—
+ t } +— + — +— t . b~
~
-
] 2
2 | 1-ge7 32,
g ] 100z
: ]
: M
| | L Lo PO l | | @&@
NOILEYNG LS3L W10l ON : S3II1dS 134/91 @9 : QUO1 OW3a
1IN : INILNDYU9 /B E :ANITY CLM3A
JINLEAEND SA INIWOW @S 10118y L/H 14 S2 :LHITIH 1WA

91°0 :ddd - TSW 1541 JIWBNAOD Z # T1YM

April 1991

- 239 -



(WE/PoY E@-37T) JHNLEALNT

BT B8 a4°9 A h a-c a0 B c- D k- 72°9- B8 BAar-
A LA B Bt A B B L A N R
W w
- . 1" one-
m :
; ]
- . m.@m:-m
o M m
Y : —+ -+ —+— t +— f —+ . ‘B~
i P Py
L O
m M T
- T 1701 2
M
- 1 J 092
[ ]
ARV U N N | ' PO | L N " | R \ N i | N N i 1 | s " N | - ‘ i “ .&Sm
NOTLHYNG 1S3L 101 ON : S3917dS 14/9] OGE : QH07 O83g
o 17n4 @ INILNADYI [ € tANIZY ©LH3A
F4NLEAEND INAWOKW 35 :0118Y L/H 14 S2 :LHIIIH TTHA
91°0 :Hd3 - ZSW 1531 JIWENAGQ /2 # TTHM

April 1991

- 240 -



(WI/pPod gg-27T) JHNLHALNT
0 01 B8 2°9 B h B c

a'v

B c- 0 t- " 9- p 8- BD0AI-
LEERS LI |

LA S i U N SN AU RN NS IR I A BN R |

T

T

“0gc-

"0aT-

S
(ui-diy)  INIFWONW

=
=
—

"be

[N I UL SE T UL ST UE N WE W WU U8 S0 UK AR W W0 S0 STV 00 W0 U 000 WU W0 S W VT S W O A A O S JE

r.’p__..__..!_,r._r...SSm”

NOILBdNG LS3l 810l
FENLBALND SA INJWOW

ON : S33171dS +d4/791 @€ ag01 0d3d
1IN4 ¢ GNILNDYI L # E TANIY “LY3IA
PSS :0IL8d L/H +d G¢ “LHII3H 18A

JI "0 tddad - 1144l

1531 JIWGNAD Z # T1gM

April 1991

- 241 -



(WI/Po Ef-37 1) FJHNLBAAND

—

B - B 9- p'8- 0
T T

LR S |

T

B 81 P8 '3 B h B c
L L — — T

T "O0E-

e

TaT-

7T

s
(ui-diy)  INIWOW

=
=
—

"ape

NN NG TR RN EE N RN NN TN ENE I TN N T RN RIS WIE o
f

_.,F__.F_,...SSMU

NOILlbdNd 1S41L 6101
J4NLBAENT SA INJWOW

* ee ws

533171dS +3791 @€ : (d8071 0434
INILNOYI L # € ONIZY " LY3A
0IlEd L/H +d G2 LHATIH A

JT°P tHdd - 1014

1541 JTWENAD Z # T16M

April 1991

S242 -




(WI/POJEp-27 1) JdNlgAadnd

g DI B8 B
LI

9 B h B c
T T

7 Ty

4]

0 B c- D t- B 9- 8- B AaI-
Y ¥ U | R ¥ T ¥ ¥ T oy T LBt -@@mul

“0Bc-

‘PaT-

R RN NS NI NI T RS I I

4
4
=

(ut-diy) INJWOW

o1

"abe

[N SN I S S AW i bev ey

_F__.F_.Lrp.r_....SSm”

NOTLBdNd LS3L 5101
JANLBAYND SA INJWONW

ON : 5301dS 14791 @B ¢ 48071 0”3d
T1N4 = ONILN0YI L # € TONIFM "LH3A
PSS :0IlbY L/H +d4 S¢ 1HIIIH T16M

Jc' ) 1Hdd

- cl49l

1531 JIWENAO Z # 1T19M

April 1991

- 243 -



(U1/PoY E@-3°T) FHNLBAYND

@ a7 B3 B9 B h B ¢ Y] B c- @ - 0 3- @8- BAar-
”T~fﬂ_ T T T LA B 7 7 T T LA S ML T7 7 T LA S v _H.QSMI
” M
- , 1 " o0e-

I )l M /
g , 1-007- 3
- =

i ] M
[ \ ] <
i .
v” 1 T T T \ L) L) _r ».! “ a& m
L ] —
| / |
: ] _
b ] 2
3 1 3001 2
- T M.sﬁ
W §
; ]

1 | I’ | | N D | 1 | ol Lu.ﬁ&m

NOILBING 1S3l 19101
FENLBAEND SA INAWOW

ON ¢ S33IdS
1IN4 ¢ INILN0¥I
PS :0I1Bd L/H

+47491 @oE : QY071 06830
L # E (ONIZY "LH3A
+d G LHITIH TTHA

Jc'¥ tgdd - ¢J14

1541 JIWBNAQ /2 # "T1gM

April 1991

- 244 -



(U1/POY g-87 1) J41LHAHND
c

~—

B o1 B8 B
[ T

T T T T

T

9 B h g
T

LN RENEE ERe RS S

a'p  Bbec- @ h- B"9- 8- B

T LI E ¥ L T L T T T T T T T -@&ml

"@0c-

"eaTt-

.

L AL B 2 B B B B e

T T T YT T

+

4

(ui-di) INIWOW

201

"0bc

poraaaveag b ey e b e e dg g e ag by s ig e sl a1 JR

| U VO E Y SOV SN S SRS T TS R S N .&am

NOTLEdNd 1541 Y101
FHNLBAYND A INAWOW

ON : S30I7dS +4791 @ge : 08071 0530
N4+ ONILN0Y¥I L # £ TANTIY T LY3A
S :0ILlbY L/H 4 GC CLHII3H TTHA

Jh 0 bdd

- JUNOY

1531 OIWENAOD Z # TGN

April 1991

- 245 -



(U1 /PO E@-=27 1) JHNLHAHEND
87 88 65 Bh 8¢ @0 02 0h 09 68 00
L e e B A R L e S I | O
: ]
1 1 1" ooe-
W m
: | 1-g01- S
X ] <
L 1 MM
X ] Pz
- : 3
t —+ — + + +— t + . ‘G o~
R ~
] |m.
: 1.
- | 101 2
: 3
: 1
m i
g | 3002
m ;
]
TR ST 1 a0 | . 1 — 1 PR Y i 1 N M .SSm
NOTLUMNG 1S3L B10L ON : S3317dS 14791 @0€ : QYo Qu3aa
1704 ¢ ONILNOYT [ # € :ANIZY " LH3A
F4NLHA4NT SA INJWOW 0S :0IL8Y L/H 14 G2 iLHITIH TIHA

Jn ¥ Hdd - 014 1541 OIWENAQ Z # 119

April 1991

- 246 -




(WE/POS Ef-97T) JUNLEAdND
@.@w‘ B8 g°9 qjmj .ﬁ.m .&.@ b c- B -

LI B | T T T T T T T T ¥ T T T T[T

“0hc-

"9aT-

LI S S B L 0 20 B B 4 B L §
—

L
L
r_
I
F

s
ut-diyy  INIWON

At

pBe

BT TR NEN T AN NN ENE SNSRI EE SE S RTINS N

- ppe

NOTLHAaNd LS4L 1510l ON : S3911dS
TIN4 : ONILNDYI

JINLBAYND SA INAWOW @S 10118 L/H

+4791 @pE (0807 0530
L # € ANI3Y T LH3A
+d GC LHIIEH T16A

Jh P ‘bdd - S530NOYH

1541 JIWENAGD Z # TI1gM

April 1991

- 247 -



(Ut/pod g@-3 1) JHnLgAdnd

P01 P8 279 0 h g°c a8 0 c- @ - @°9- 8- BA1-
AL B L AL AL B A R B L AL B S AL B LA B A B " BAE-
m m
F 1 -eoc-
3 1-001- S
1 =

[ 1 T
b 1 =
w ] —
+ N L R L X N . 4 .
g _ ' - . _ _ _ _ ] ? =
r ] o
r ] .
- 3001 2
r ]
[ ]
: ]
o A 4 o062
ﬂ 1
r ]

| T L i U SO ST SO SR S T i 1l PR W Y P H.Sam

NOILBING L1531 9101
FANLEAEND SA INJWOW

ON : S33I71dS
1IN4 ¢ ONILNDYI
Pg 01l L/H

+4791 @€ : QB0 OU3a
L # B TANIZY T LH3IA
td G C1HIT3IH TTHA

Jn' tddd - S1dHl

1541

JIWUNAD Z # T1gM

April 1991

- 248 -



(Ul /pod
B o1 08 A9 @t @A
T T

E@-="1]) 440LgAdND
4 ﬂ@.@

B c- @ h-
T

ey

O0E-

L L L | AR S SN SIS

T T

PSS UUS WIUS SR S SR WU SN

¥ T

T

“P@c-

08T

eea v by ey b g [

s
(ut-dis) INIWOUW

sl vy ra b ey
.
=
&
—

"@6c

[ RSN

ot - e

NOTLBdNd 1541 610l
J4NLBAENT SA INJWOW

ON ¢ S530I1dS
TIN4 + INTLNOY3
PS :0I1BY L/H

+4791 @ge + 4601 043d
L% £ ANIZY " LY3A
ty S¢ LHOT3H T1dA

)80 Hdd - HIONOH

1531 JIWENAG 2 # 116M

April 1991

- 249 -



(UE/pod -9 1) JHNLEAYNT

20T ©'8 69 9t 02 @0 0¢c 04 89 08 00
C L L A A R A A L R " AAE-
w Ep
| m
: | =
3 1-001- &
[ E =X
! ] m
r ] =
” ] =
; . - . + % Mm
r ] O
ﬂ 1 S
- 3087 2,
: 1
[ 1
a 1 g0z
. 3
[ | I | SR Y W Y PR N S S | IR S R PRI | N .p-.&@@
NOILEYNO 1S3L H10L ON : S3II7dS 14791 @€ : QU0 O30
N4 INTLNOYT [ # € tANITY T LH3A
J4NLBAYNTD SA INFWOW 05 10118y L/H 14 S2 :LHITIH TTHA

J8° 0 :ddd -

HSJ0ONOY

1531 JIWENAG Z # 116M

April 1991

-250 -



