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INTRODUCTION

This report is Volume 3 of a four volume set of reports. It includes detailed test information
on Walls No. 8, 9, 10, and 11 (Group 2), 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 splicing, 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 # S 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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WALL No 8 DYNAMIC TEST Run No

TCCMAR PROJECT

1: MSiAcC

0.80 EPA

Wall Weight: 5.88 Kkips

Vert. Reinf: 3 # 7
Dead Load: 300 1b/

ft

H/t Ratio: 50

Grouting :
Splices : no

Partial

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 1.59 in Acc Top 1.40 g
Disp Cent 2.77 in Acc Cent 1.89 g
Disp Bot 1.34 in Acc Bot 0.42 g
Peak Defl 2.61 in
Inertia Force 1.34 kips Eqv Load 140.0 1b/ft
Bending Mt 127.27 kip-in Seismic C .0.58

C/Acc Bot 1.37

MATERIAL & MECHANICAL PROPERTIES

f’'m 4900 psi Em (Code) 3680 ksi
Ig 666 ind EnIg 2449000 kip-in2
Avg Freq 1.50 Hz Eleqv 457000 kip-in2

ErIg/EIeqv 5.36

LOCAL RESPONSE
Peak Joint 35
Rebar Strain 0.0009 0.0003 in/in
Strain Ductility 0.36 0.12
Avg Joint Opening 0.0046 0.0033 in
Faceshell Comp. Strain 0.0006 0.0002 in/in
Faceshell Opening 0.0099 0.0072 in
Curvature 0.5200 0.3600 (1/in)*10-3
EI joint 170000 kip-in2
CES January 2, 1990 10:48:36 am
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TCCMAR PROJECT

WALL Nc 8 DYNAMIC TEST Run No 2: BONDCH 0.80 EPA
Wall Weight: 5.88 Kkips H/t Ratio: 50
Vert. Reinf: 3 4 7 Grouting : Partial
Dead Load: 300 l1b/ft Splices : no

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 5.86 in Acc Top 1.23 g
Disp Cent 15.42 in Acc Cent 1.84 g
Disp Bot 2.79 in Acc Bot 0.58 g
Peak Defl 14.42 in
Inertia Force 6.10 kips Egv Load 310.0 1b/ft
Bending Mt 292.64 Kkip-in Seismic C 1.33

C/Acc Bot 2.29

MATERIAL & MECHANICAL PROPERTIES

f'm 4900 psi Em (Code) 3680 ksi
Ig 666 in4 EmIg 2449000 kip-in2
Avg Freq 0.92 Hz Eleqv 190000 kip-in2

EmIg/EIegqv 12.89

LOCAL RESPONSE
Peak Joint 35
Rebar Strain 0.0069 0.0055 in/in
Strain Ductility 2.76 2.20
Avg Joint Opening 0.0241 0.0151 in
Faceshell Comp. Strain 0.0027 0.0023 in/in
Faceshell Opening 0.0531 0.0393 in
Curvature 2.6300 2.2000 (1/in)*10-3
EI joint 133000 kip-in2
CES January 2, 1990 10:48:38 am
-9. April 1991
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TCCMAR PROJECT

WALL No 8 DYNAMIC TEST Run No 3:

BONDCSH

0.80 EPA

Wall Weight: 5.88 kips

H/t Ratio: 50

Vert. Reinf: 3 # 7 Grouting : Partial
Dead Load: 300 1b/ft Splices  : no
SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE
Disp Top 4.94 in Acc Top 2.02 g
Disp Cent 19.40 in Acc Cent 2.51 g
Disp Bot 4.13 in Acc Bot 1.03 g
Peak Defl 17.92 in
Inertia Force 5.71 kips Egv Load 280.0 1b/ft
Bending Mt 265.12 kip-in Seismic C 1.20
C/Acc Bot 1.17
MATERIAL & MECHANICAL PROPERTIES
f'm 4900 psi Em (Code) 3680 ksi
Ig 666 in4 EmIg 2449000 kip=-in2
Avg Freq 0.72 Hz Eleqv 139000 kip-in2
EmIg/EIeqv 17.62

LOCAL RESPONSE

Peak Joint 35

Rebar Strain 0.0094 0.0083 in/in
Strain Ductility 3.76 3.32
Avg Joint Opening 0.0325 0.0228 in
Faceshell Comp. Strain 0.0033 0.0026 in/in
Faceshell Opening 0.0696 0.0556 in
Curvature 3.4600 3.0000 (1/in)*10-3
EI joint 87000 Xkip-in2

CES January 2, 1990 10:48:41 am
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TCCMAR PROJECT

WALL No 9 DYNAMIC TEST Run No

l1: MS1

0.10 EPA

Wall Weight: 5.83 kips
Vert. Reinf: 2 # 5

H/t Ratio: 50
Grouting : Partial

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

Disp Top 1.48 in Acc Top 0.26 g
Disp Cent 2.35 in Acc Cent 0.40 g
Disp Bot 1.37 in Acc Bot 0.09 g
Peak Defl 1.98 in
Inertia Force 1.24 kips Eqv Load 60.0 1b/ft
Bending Mt 59.48 kip=-in Seismic C 0.27

C/Acc Bot 3.02

MATERIAL & MECHANICAL PROPERTIES

f'm 4940 psi Em (Code) 3710 ksi
Ig 666 in4 EmIg 2469000 kip-in2
Avg Freq 1.39 Hz Eleqv 282000 kip-in2

EmIg/ETeqv 8.76

LOCAL RESPONSE
Peak Joint 36
Rebar Strain 0.0007 0.0005 in/in
Strain Ductility 0.28 0.20 in
Avg Joint Opening 0.0084 0.0060 in
Faceshell Comp. Strain 0.0006 0.0005 in/in
Faceshell Opening 0.0187 0.0102 in
Curvature 0.9500 0.3800 (1/in)*10-3
EI joint 155000 kip-in2
CES October 9, 1989 10:23:15 am
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TCCMAR PROJECT

WALL No 9 DYNAMIC TEST Run No 2: MS2 0.10 EPA
Wall Weight: 5.83 Kkips H/t Ratio: 50
Vert. Reinf: 5 Grouting : Partial
Dead Load: 1b/ft Splices : yes
SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE
Disp Top 0.29 in Acc Top 0.28 g
Disp Cent 0.41 in Acc Cent 0.19 g
Disp Bot 0.28 in Acc Bot 0.10 g
Peak Defl 0.49 in
Inertia Force 0.41 kips Egv Load 20.0 1b/ft
Bending Mt 23.25 kip-in Seismic C 0.11
C/Acc Bot 1.06
MATERIAL & MECHANICAL PROPERTIES
f'm 4940 psi Em (Code) 3710 ksi
Ig 666 in4 EmIg 2469000 kip-in2
Avg Freq 2.58 Hz EIeqgv 445000 kip-in2
EmIg/EIleqv 5.55
LOCAL RESPONSE
Peak Joint 36
Rebar Strain 0.0002 0.0001 in/in
Strain Ductility 0.08 0.04 in
Avg Joint Opening 0.0023 0.0018 in
Faceshell Comp. Strain 0.0001 0.0001 in/in
Faceshell Opening 0.0051 0.0030 in
Curvature 0.2600 0.1200 (1/in)*10-3
EI joint 192000 kip-in2
CES October 9, 1989 10:23:22 am
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TCCMAR PROJECT

WALL No 9 DYNAMIC TEST Run No 3: TAFT1 0.10 EPA
Wall Weight: 5.83 kips H/t Ratio: 50
Vert. Reinf: 2 # 5 Grouting : Partial
Dead Load: 300 1b/ft Splices : yes
SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE
Disp Top 0.86 in Acc Top - 0.13 g
Disp Cent 1.26 in Acc Cent 0.26 g
Disp Bot 0.84 in Acc Bot 0.07 g
Peak Defl 1.10 in
Inertia Force 0.68 kips Eqv Load 40.0 1b/ft
Bending Mt 36.24 kip-in Seismic C 0.17
C/Acc Bot 2.37
MATERIAL & MECHANICAL PROPERTIES
f'm 4940 psi Em (Code) 3710 ksi
Ig 666 in4 EnIg 2469000 kip-in2
Avg Freq 1.80 Hz Eleqv 309000 kip-in2
EmIg/EIeqv  7.99

LOCAL RESPONSE

Peak Joint 36

Rebar Strain 0.0004 0.0003 in/in
Strain Ductility 0.16 0.12 in
Avg Joint Opening 0.0047 0.0039 in
Faceshell Comp. Strain 0.0003 0.0002 in/in
Faceshell Opening 0.0105 0.0065 in
Curvature 0.5300 0.2400 (1/in)*10-3
EI joint 150000 kip-in2

CES October 9, 1989 10:23:30 am
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TCCMAR PROJECT

WALL No 9 DYNAMIC TEST Run No 4: ELC1 0.10 EPA
Wall Weight: 5.83 Kkips H/t Ratio: 50
Vert. Reinf: 2 # 5 Grouting : Partial
Dead Load: 300 1b/ft Splices : yes
SUMMARY OF EXTREME VALUES
GLOBAL WALIL RESPONSE
Disp Top 1.37 in Acc Top 0.40 g
Disp Cent 2.33 in Acc Cent 0.57 g
Disp Bot 1.29 in Acc Bot 0.15 g
Peak Defl 1.65 in
Inertia Force 0.95 kips Egv Load 50.0 1lb/ft
Bending Mt 47.14 Kip~-in Seismic C 0.22
C/Acc Bot 1.44
MATERIAL & MECHANICAL PROPERTIES
f’m 4940 psi Em (Code) 3710 ksi
Ig 666 in4 EmIg 2469000 kip~in2
Avg Freq 1.89 Hz Eleqv 268000 kip-in2
EmIg/Eleqv 9.21
LOCAL RESPONSE
Peak Joint 36
Rebar Strain 0.0007 0.0005 in/in
Strain Ductility 0.28 0.20 in
Avg Joint Opening 0.0070 0.0056 in
Faceshell Comp. Strain 0.0004 0.0003 in/in
Faceshell Opening 0.0154 0.0095 in
Curvature 0.7700 0.3500 (1/in)*10-3
EI joint 131000 kip-in2
CES October 9, 1989 10:23:37 am
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TCCMAR PROJECT

WALL No 9 DYNAMIC TEST Run No 5: TAFT2 0.20 EPA
Wall Weight: 5.83 kips H/t Ratio: 50
Vert. Reinf: 2 # 5 Grouting : Partial
Dead Load: 300 1b/ft Splices : yes

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 2.72 in Acc Top 0.31 g
Disp Cent 4.80 in Acc Cent 0.58 g
Disp Bot 2.35 in Acc Bot 0.19 g
Peak Defl 3.13 in
Inertia Force 1.24 Kkips Eqv Load 70.0 1lb/ft
Bending Mt 69.74 kip-in Seismic C 0.32

C/Acc Bot 1.68

MATERIAL & MECHANICAL PROPERTIES

f'm 4940 psi Em (Code) 3710 ksi
Ig 666 in4 EmIg 2469000 kip-in2
Avg Freq 1.19 Hz Eleqv 209000 kip-in2

EmIg/EIeqv 11.81

L.OCAL RESPONSE

Peak Joint 36

Rebar Strain 0.0012 0.0008 in/in
Strain Ductility 0.48 0.32 in
Avg Joint Opening 0.0108 0.0108 in
Faceshell Comp. Strain 0.0008 0.0008 in/in
Faceshell Opening 0.0232 0.0186 in
Curvature 1.1500 0.7100 (1/in)*10-3
EI joint 97000 kip-in2

CES October 9, 1989 10:23:45 am
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TCCMAR PROJECT

WALL No 9 DYNAMIC TEST Run No 6: ELC2 0.20 EPA
Wall Weight: 5.83 kips H/t Ratio: 50
Vert. Reinf: 2 # 5 Grouting : Partial
Dead Load: 300 1b/ft Splices : yes

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 1.65 in Acc Top 0.44 g
Disp Cent 3.27 in Acc Cent 0.68 g
Disp Bot 1.51 in Acc Bot 0.19 g
Peak Defl 2.14 in
Inertia Force 1.03 kips Eqv Load 60.0 1b/ft
Bending Mt 59.83 kip-in Seismic C 0.27

C/Acc Bot 1.44

MATERIAL & MECHANICAL PROPERTIES

f’m 4940 psi Em (Code) 3710 ksi
Ig 666 in4 EmIg 2469000 kip-in2
Avg Freq 1.77 Hz EIeqv 262000 kip-in2

EmIg/EIeqv 9.42

LOCAL RESPONSE
Peak Joint 36
Rebar Strain 0.0012 0.0005 in/in
Strain Ductility 0.48 0.20 in
Avg Joint Opening 0.0071 0.0071 in
Faceshell Comp. Strain 0.0006 0.0006 in/in
Faceshell Opening 0.0155 0.0121 in
Curvature 0.7700 0.4600 (1/in)*10-3
EI joint 98000 kip-in2
CES October 9, 1989 10:23:52 anm
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TCCMAR PROJECT

WALL No 9 DYNAMIC TEST Run No 7: BONDC 0.40 EPA
Wall Weight: 5.83 kips H/t Ratio: 50
Vert. Reinf: 2 # 5 Grouting : Partial
Dead Load: 300 1b/ft Splices : yes

SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE
Disp Top 3.81 in Acc Top 0.40 g
Disp Cent 7.08 in Acc Cent 0.64 g
Disp Bot 2.63 in Acc Bot 0.35 g
Peak Defl 5.77 in
Inertia Force 1.62 kips Eqv Load 90.0 1lb/ft
Bending Mt 84.70 kip-in Seismic C 0.39
C/Acc Bot 1.11
MATERIAL & MECHANICAL PROPERTIES
f'm 4940 psi Em (Code) 3710 ksi
Ig 666 in4 EmIg 2469000 kip-in2
Avg Freq 0.92 Hz EIeqv 138000 kip-in2
EmIg/EIeqv 17.89
LOCAL RESPONSE
Peak Joint 36

Rebar Strain 0.0026 0.0012 in/in
Strain Ductility 1.04 0.48 in
Avg Joint Opening 0.0167 0.0167 in
Faceshell Comp. Strain 0.0019 0.0019 in/in
Faceshell Opening 0.0297 0.0286 in :
Curvature 1.4900 1.0900 (1/in)*10-3
EI joint 76000 kip-in2

CES October 9, 1989 10:23:59 am
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TCCMAR PROJECT

WALL No 9 DYNAMIC TEST Run No 8: ELC 0.40 EPA
Wall Weight: 5.83 Kkips H/t Ratio: 50
Vert. Reinf: 2 # 5 Grouting : Partial
Dead Load: 300 1b/ft Splices : yes

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 4.89 in Acc Top 0.48 g
Disp Cent 10.00 in Acc Cent 0.83 g
Disp Bot 3.09 in Acc Bot 0.33 g
Peak Defl 8.80 in
Inertia Force 2.23 kips Egv Load 110.0 1b/ft
Bending Mt 107.73 kip-in Seismic C 0.49

C/Acc Bot 1.49

MATERIAL & MECHANICAL PROPERTIES

f'm 4940 psi Em (Code) 3710 ksi
Ig 666 in4 EmIg 2469000 kip-in2
Avg Freq 0.61 Hz Eleqv 115000 kip-in2

EmIg/EIeqv 21.47

LOCAL RESPONSE
Peak Joint 36
Rebar Strain 0.0037 0.0019 in/in
Strain Ductility 1.48 0.76 in
Avg Joint Opening 0.0291 0.0291 1in
Faceshell Comp. Strain 0.0026 0.0026 in/in
Faceshell Opening 0.0501 0.0501 in
Curvature 1.9400 1.9100 (1/in)*10-3
EI joint 56000 Kkip-in2
CES October 9, 1989 10:24:07 am
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TCCMAR PROJECT

WALL No 9 DYNAMIC TEST Run No

9: BONDCS

0.40 EPA

Wall Weight: 5.83 Kkips
Vert. Reinf: 2 # 5

H/t Ratio

50

Grouting : Partial

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

Disp Top 3.13 in Acc Top 0.65 g
Disp Cent 5.61 in Acc Cent 0.77 g
Disp Bot 2.62 in Acc Bot 0.33 g
Peak Defl 4.68 in
Inertia Force 1.06 kips Egv Load 60.0 1b/ft
Bending Mt 58.43 kip-in Seismic C 0.27

C/Acc Bot 0.81

MATERIAL & MECHANICAL PROPERTIES

f'm 4940 psi Em (Code) .3710 ksi
Ig 666 in4 EmIg 2469000 kip-in2
Avg Freq 0.70 Hz Eleqv 117000 kip-in2

EnIg/ETeqv 21.10

LOCAL RESPONSE
Peak Joint 36
Rebar Strain 0.0025 0.0010 1in/in
Strain Ductility 1.00 0.40 in
Avg Joint Opening 0.0161 0.0161 in
Faceshell Comp. Strain 0.0013 0.0013 in/in
Faceshell Opening 0.0276 0.0276 in
Curvature 1.0900 1.0500 (1/in)#*10-3
EI joint 55000 kip-in2
CES October 9, 1989 10:24:14 am
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TCCMAR PROJECT

WALL No 9 DYNAMIC TEST Run No 10: TAFTS 0.40 EPA
Wall Weight: 5.83 kips H/t Ratio: 50
Vert. Reinf: 2 4 5 Grouting : Partial
Dead Load: 300 1b/ft Splices : yes

SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE
Disp Top 4.96 in Acc Top 0.64 g
Disp Cent 7.23 in Acc Cent 0.84 g
Disp Bot 4.92 in Acc Bot 0.39 g
Peak Defl 5.31 in
Inertia Force 1.27 Kips Eqv Load 70.0 1b/ft
Bending Mt 64.85 kip-in Seismic C 0.30
C/Acc Bot 0.76
MATERIAL & MECHANICAL PROPERTIES
f'm 4940 psi Em (Code) 3710 ksi
Ig 666 in4 EmIg 2469000 kip-in2
Avg Freq 0.76 Hz Eleqv 114000 kip-in2
EmIg/EIeqv 21.66
LOCAL RESPONSE
Peak Joint 36

Rebar Strain 0.0025 0.0011 in/in
Strain Ductility 1.00 0.44 in
Avg Joint Opening 0.0163 0.0163 in
Faceshell Comp. Strain 0.0017 0.0017 in/in
Faceshell Opening 0.0280 0.0280 in
Curvature 1.3000 1.0700 (1/in)*10-3
EI joint 58000 Kkip-in2

CES October 9, 1989 10:24:21 am
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TCCMAR PROJECT

WALL No 9 DYNAMIC TEST Run No 11: BONDCH 0.80 EPA
Wall Weight: 5.83 Xkips H/t Ratio: 50
Vert. Reinf: 2 # 5 Grouting : Partial
Dead Load: 300 1b/ft Splices : yes

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 5.59 in Acc Top 1.24 g
Disp Cent 11.52 in Acc Cent 1.19 g
Disp Bot 4.64 in Acc Bot 1.17 g
Peak Defl 11.17 in
Inertia Force 2.45 kips Eqv Load 120.0 1b/ft
Bending Mt 112.09 kip-in Seismic C 0.51

C/Acc Bot 0.44

MATERIAL & MECHANICAL PROPERTIES

f'm 4940 psi Em (Code) 3710 ksi
Ig 666 in4 EmIg 2469000 kip-in2
Avg Freq 0.52 Hz Eleqv 94000 kip-in2

EmIg/Eleqv 26.27

LOCAL RESPONSE
Peak Joint 36
Rebar Strain 0.0081 0.0020 in/in
Strain Ductility 3.24 0.80 in
Avg Joint Opening 0.0311 0.0311 in
Faceshell Comp. Strain 0.0038 0.0038  in/in
Faceshell Opening 0.0567 0.0535 in
Curvature 2.8300 2.0300 (1/in)*10-3
EI joint 52000 kip-in2
CES October 9, 1989 10:24:29 an
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TCCMAR PROJECT

WALL No 9 DYNAMIC TEST Run No 12: BONDCSH 0.80 EPA

Wall wWeight: 5.83 Kkips
Vert. Reinf: 2 # 5
Dead Load: 300 1b/ft

H/t Ratio: 50
Partial

Grouting

Splices : yes

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 5.19 in
Disp Cent 15.54 in
Disp Bot 4.65 in
Peak Defl 16.79 in

Inertia Force 2.39 kips

Bending Mt 109.20 kip-in

Acc Top 1.95
Acc Cent 1.40
Acc Bot 1.28

Eqv Load 120.0
Seismic C 0.50
C/Acc Bot 0.39

MATERIAL & MECHANICAL PROPERTIES

f'm 4940 psi
Ig 666 ind
Avg Freq 0.65 Hz

Em (Code) 3710
EmIg 2469000
EIeqv 61000

EmIg/EIeqv 40.48

LOCAL RESPONSE

QW

1b/ft

ksi
kip-in2

kip-in2

Peak Joint 36

Rebar Strain 0.0107 0.0068 in/in
Strain Ductility 4.28 2.72 in
Avg Joint Opening 0.0466 0.0466 in
Faceshell Comp. Strain 0.0039 0.0039 1in/in
Faceshell Opening 0.0747 0.0801 in
Curvature 3.3900 3.0500 (1/in)*10-3
EI joint 35000 kip-in2

CES October 9, 1989 10:24:36 am
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FPA:

SUMMARY OF
WALL RESPONSE
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BONDC

PARTIAL

YES
JOINT OPENING

H/T RATIO: 5@

GROUTING
SPLICES

b/t

300
FACESHELL OPENING

WALL # 9 DYNAMIC TEST

WALL HEIGHT: 25 ft
VERT. REINF: 2 # §

DEARD LOARD

=
Er T T T T T T T T T T R T T I T O T
E 3¢t
E i =
e I , = ~
E 3
= ’ R bt i E&CP
; i 1 i
E = =
3 ER
S FUT P FUTUS TN TS IR SV FUTE TS PV FUUTE PP FUWE P .,.,1.L:®
N S W e me me me Wmwe " e coo
N o~ W DO DN DT T M 0N A - S =
e T T T T ‘..,l,,_g
r 1=
: 1 w
C 3 [
C .
r 1w O
r 1= =
. 'S}i—_{
: L | s
r ; —— J 3
E 1w
F =
TSV P PETUR IS FUTTE FUETE U | TS FOUST DUIUS I DUUTS PETEE FUETO I |
N RN E N s NS NS N E WD .. =
M~ N~ w o L L = = [as] 8] o o — ~ n =
=
=
=
R R e R L O R AR S L A R
C 18
= =N
E i
r 4=
: | ‘|‘ ) E
g R Ll 1S
3 e
3 S
Eoadaaa b baera byt e bogaatvags beoeadan el eggeteeea beana deg o by by Loy st
- 3 - 0 . . . . - 0 . ] @
0 = 1 S W T T T o N~ I Vo B o BT p B ! -
N I~ O O D DD T MmO NN = NS

-62 - April 1991



: .46

EPA

SUMMARY OF
WALL RESPONSE

ELC

ACCELERATION

LSRR AR RRN ARRS RN ARRN RARERARSRREE

LA R AL U0 L L L A R S L S0 A B 20 B B ELM I IR SRA N O A B O O I I I e

Lo e bena by baes tore e

1ay

STENE YT FTETE FETHY FEUTE FEWE FTETE FETW STEE SUTWE TS FTE PR SR N i

WS W E W e LE WS 0SB S

N N O W W m T T MO MmN N - s
d4gWnN INIOP

I RARAN RALMELAERE LALRE ARALE LA RLERLN RERAR IS LR RS LS AR MRS LR L

=
1 S i
= |5 1o
}O_:U) LlE E B
JE E
& T W bk E E
o > | Wf E
EO 3 ] Ll 1 Els
— = (¢ TSRV PV VRS DUUTE FRRTE FTRTE SUUT VU PUVET FUUE PN S IO TR T B
Uz~ O NnoEnND SN e N RN RN =R NS
I_g:«, N ~ © @0 DD T T MmN b o—ns
Iz 8% ¥3GWNN INION
(]
s
5= . e e e e
- & . 1T
~ £ 3
Z 0 —F e 7]
+~w — =t 3
>_ [ L[Z_]"_ AAAAAAAA - e
D, = S| @f SE
L S ofF s
[QVEN QNN ¢p] g .
@ =)
O | s =
— L wF 4 =
- I = —r b
F| o = o of E
— L T - |
o o C 1=
___J T —J 'Ju_LJlu|lJ_Ll|l||||J1|1|lxluln(le_A_LAIHHJJu||x|J_LJx1“|u_LLIHH|\|HVll'Lr)‘
| re ow s L s W e LS P S WS
I- E:’E:JE_:J ~N M~ O O N Mmoo MmN N S = NS
=|=>0 H3GWAN INIOP

-1.00

.00

1

~-10.92

-63 -

April 1991



D
bow
S
N Eﬁ =
a Do E
- E;ua
Al E O
Ll = o=
=
I 2 :j
T
[ =
1
Lod
—d
o
|..__
oW
= € U
o a. >
=
—IE 2w
DE =S
Wil 875
—iN o
TGO
]
i
2 +
T G
= 3
e | Pt
=
RVESG)
O .. ..
= i
|5 S o
eSS
_Ih=T -
Fllaxg
=S58

REBAR STRAIN

FACESHELL COMP. STR.

BENDING MOMENT

L B L B L 00 B R 0 L R B S 0 AL SR IR I I B R
: 5
3 ' E
: E
s i | a
- et -
: . 3
WS NTEEE FNTE PR PR FRUTE ST TS SNETE SEURY ETHTE ST FRTVE PR FEETE S WS RN T AN
P S WS W e W WS Wwe WS
N~ N W W W T T MM NN D
J38WNAN INIOr
§-|I|-|-lvu-lnnlru—qunruulurulnn'u-nlux-lxu-l-u-]-.ul.”y l||||ll§
IR
RN
EIlA_l_LllAllJJ_llILIJ_L_JA[AJ_I_L[X!IIIIIlIIlllllllA_L]llAl_LLAAxJ_x_LLll«ll\IIIII‘III\ 115
eI =Ty BT B T B~ T B~ T R~ ST S N
N M W WMo T T MmN N e =
Jd3gWNN INIOr

FrT IR L o L A LI L I L LIS R B L UL IR
F 4
: z
é
: ]
FI[II!I[] ]IIII]IlIlIlLIIIIIJ_LlIllllll]IIlJJlJlJJ_LIIIIllL![IIILJl)Il!LIIl!l:

Wb s s DS WS WS W WS -
N R © D3 DDF F 00 N« — = DS

d3gWNN- INTOP

0.0020 0.0050
IN/IN

-4.0010

-B. 0030

-0 . 0060

INATN

@.0030

-150.

5= 1IN

<

KIPS

150.

-64 -

April 1991



D
b
S I
X %Z
oo 8
.. E;oa
A& O
Ll = oz
=
S :j
S
- =
—
Lo
1
(om
*_
o W
8 T L
N o >
-
e 2w
nilE S
Ll 3 7
i~ @ o
T o Ww
(@]
'___{
> +—
C]: [
= 3
S|jrw =
Dy, * 8
N M
.. ..
— L
3+ ég Eicn
n=xe
=T Z
ol |
A E

CURVATURE

JOINT OPENING
JARLRLLALLELLS LLLLALLLL ALLLLLLLL] LLLEALLEL] LALLLAS

FACESHELL OPENING

T

™

L L I B L L L B R0 0 0 0 L L0 L 0 M M LD O L

' TR TS ST FERWE INETE STEUS ST FUUNT BTEEY FUTRE FERTE FETE PSS FUUT W

Foworod o b ool el

w S mws D e e e NS
N N WO W WD T T MM NN A D=

d48WNN INIOr

LBLALAN SN A A0 (A S L S O L

- ]
- J
: ] ]
] RN ;
N ' P i
:nxlxnnxl.u_Ll“..lu,..l“..l““l“..lx.uln-nlnn.luulx...].»ul.x.x i :
e R e R R e T T T O O
N N~ O O D DT T M MO, N == DS
HIGWNAN INIOr

oo bl e loaae booea b e Lo v b ben sl eaa by gaa by via iy bee g

poaada e b e e g ber s laeg

@ wWwes n0oes mwe mes me s . -
N N WO W W, M MmN NN — X

d3aWnN  INIOP

0.9 -3.0

3.9

-2 . 080 -0.010 6.810 @.040
INCHES

B. 000
INCHES

7.060

- 65 -

April 1991



.46

PR

SUMMARY OF
WALL RESPONSE

BONDCS

WAHLL # 9 DYNRMIC TEST

R4

H/T RATIO
GROUTING
SPLICES

25 fit

WALL HEIGHT

PARTIAL

YES
DEFLECTION

LARLINS S S0 B LA B B B LA B

REINF: 2 # 05
DERD LOARD

VERT.

b/t

DISPLRCEMENT

T T T T T TN T T T YT T

300

ACCELERATION

T T T T T T T T U T T T oY

LN R L R N R A N R R AR RN R NS RS R

paeloasloeadona bt tergbeends

M EN AW SRS FEURE EURVE FRESE ST FEETE YT NVl SEUT STV TR PN RTwTn S
b e Ww e w e el e s WS
N~ NN O W W W T T MmN N = = n=

d38WNN- INIOr
L B B B S By L R S IR RS AN S RN N RS MR LIS R B

P FRTIS BUTEY ST PR TS FORRE FTET FEET FUET XETEE FRT TS ST SR N R

Y vl ban e Do basad

ip]
™~

. . . a - . a

=W s N s R E NS W
~ O W D D T =T M M

d38WNN INIOr

= = . -
N~ — =

Ll L S L L At AL L B LU RIS LY IR BRI UL I IS S AL I B

Tooaboeadaeslovsloasdiyadeds

L4

pv el els e lens b Py bav e ban o kvl b e b dersy ton el
w8 L e U S ms mse s m® . .
[N A To I o R Te BN T 0 T o~ S 32 T ¢ ¢ T A U G VIR o R o B I e

d38WNN INIOF

-3.00 -1.00
=

.00

-6.0

5.0

-8.0

8

- 66 -

April 1991



D
=
S
.. LOLZ
5 =
|} >
l_n_lm:ﬁ
<
=
=
|
)
OB NTS] —
Ol %
[
=
O
M
—
(am
,_
[a s ¥
= T Wl
N o >
oo
2 2w
WlE =S
L 33
N o
TIra g w
]
'__.i
= &
~
= 0
>_-+—LD——'
o|l =S
O_)C\JC\.I(“’)
=S50
W o O
= ]
=Zlag e
=S58

REBAR STRAIN

STR.

FACESHELL COMP.

BENDING MOMENT

T T T T T YT T T

LU U 0 L OB B B LR B L R
_ﬁ 1k i | } | | _5
I FUE S B T PEETE FEUIN FTETE PRTTE PETE PUTRE PETT NIV PUTTE CUTE STwT
N &8 n o L o W e Wmwee n e e v
NN OO N N T T MM NN = NS

Y3GWNN LNIOM

L LI Bt e e B B B B R RN R R S EEE RS EEEE e
T T T T i ! I T T ! T

LA A R S

T T [T T T P Ty ey Ty rrrey

TR P RSN NI SRR SRS STETE FERWE NTETE SRTEY PUTEE T TS N

saa 13

ST NNEVEEETEE FENRA AR UERNENS

N = 0o =2 W

N I~ W wo oW

=2 N 8 0 @ Wwn
v == == M M N

d3GWNN LNIOr

=
[QV]

g = . .
~ ~i [Ny I )

L B B L B B e L LA S L SR AL B I L S B S

s b b b e beao s b b dene by v bu g laa o deer s oo

peadasad by luer b basafo

Y]

Sp}
~

=
[

2
w

=
w

[Spl
[Ep]

S
[ip]

n &« N0 o w3
> =+ MmN

d3gWnNN INIOP

=
(9]

ip] = . .
~— ~— N =

7.0030
IN/IN

B.0010

-0.0010

-B.0015

-0. 0000
IN/IN

0.0015

-80.9

.o
KIFS-IN

80

- 67 -

April 1991



D
=
= H%
s =
i 82
O] >
Lf oz &)
fan
| =
=
1
-
U3l n —
) <
4
=
2
M
od
+
}_
o w
& T W
D o, >
oo
—E 2w
@ +—
$P]
=y
— O _1
N oo
U w
]
i
= &
~
z -1—]._0:9
Ol s
- do S
o5
W oo O
= 3
Flloe e
=S¥ 8

CURVATURE
AR SRELEE RS RERAE RERAN LA

JOINT OPENING

FACESHELL OPENING

T

|1 |l|’

L R R R R L N R R N R s AR R A AR AR SR RN

NN '1;‘1}

Coooat s doaya ey daaasboaes

d3aWnN INIOC

Il AW FETIS FETTE FERTE RN T ST SN T FEETE FUR R SNTEE SUTEE ST FEWTE PN ST I
W e W e WL e WwSs WS e WS
™~ [ w w3 I} ul o papy o o [QV] [N — ~ =
439WNN INTOr
g |1 ;ilsl ! ;
- ! -
:.J..x.l‘“.l;...l\...!...;I...xl..ul....luu_l...AI.,.LJ_,.\.l,.ul.x.\]....l.x:
S eS bEWws b e WS LS WS
N~ M~ O W W N T == OO MO o &= - N s
d3dWNN INTOr
SR RASEE AR RARRS AR RN AARRERARAN ALY RARES RAREE S MR RS LRE
: s
F =
3 | || l i ] 3
3 P l]ll, l 3
= 4
E 11|1||111_[4||y||1|x]111|||||1|1A“||1:||Illl'lux|1lll|x|11|1|ll’lll)11111115
B S L e s be Be WS WS
N~ I~ W W W iIn =+ =+ MM O NN NN — — 1IN =

.o

-1

0.0
E-3/IN

/1

1

1.5

P.020

i~
L

CHES

N

-0.995 ©8.005

-9. 044

~
.l

0. 000
INCHE

B.042

- 68 -

April 1991



9
e
= L
L 2
oo O
O
(L ol
0 EEUU
o) = O
| ZD:
>
>
WP T
— =
L
an
}.___
e
T
},__
a um
& T
o >
oo
—I= 2 v
SliEER=E=
L= 25
Iz 5%
&
—
2 -
[j: [
= +m‘\3
= £
DT =
LN (W]
NN M
GD] | B
—
mn EE Zic:
e S
= -
=252
=S Hn

ACCELERATION

DEFLECTION
LANRALIRARN AAASRAREEALE LR RRRERRRS )

LA 1 A L L

DISPLRCEMENT

IR AN NN NN R AR

YV TP T[T I Ty T[T T T [ TTT
T [ I T T A

T

L LA LI A (R N M B

/01 ETEWE ST FRTU PR PR | | FWPE PR U TS SR FUTTE PV SR i

LLL

(AR1RSRANSSSANTUENINRTRARNAANRRANNY|

nmn & w e nw e
N N0 w1

S o n e s
> M MO NN 0NN = — 1=

Y3gWNN INIOP

us .

L L LA LS L R L I A A LA B AL O L S L WL L L I L IR L 2

T

EUEE FUTIE NI N T S| I S RS PETEY FWITS NIE WS SRS NS ST DY

[ip}
~

6.

8 nos n = 0= . .
> T Mmoo MmN NN = =N

WON LNIOP

595.
50

n =
w w

a

L L B L N AL A AL B RS I AL S L LA N I LA B L L B LI IS AL B L o

NN SETRE SN NE FNEEE AUV AE R ATR Sl S RU I TR NS RN RSN SR SRS RERTE RN ST ES N

vl b lae e laesdeealaaylagy

s bl el dasa b

5.0

3

n @ s n g e e ne n s o
N N O W N W MM NN = N

430NN INIOP

-6.9 .00 -0.60 -1.00

@.0
INCHES

8

- 69 -

April 1991



EPA: (.46

TAFTS

SUMMARY OF
WALL RESPONSE

WALL # 9 DYNAMIC TEST

50

H/T RATIO:
GROUTING
SPLICES

25 ft

WALL HEIGHT

PARTIAL

2 # 5
300
BENDING MOMENT

REINF:
DEAD LOAD
AN RAASRARS RARARARERAANRARE R

VERT.

ES

b/t

REBAR STRAIN

AN NN RN RN NS AR R AR RN RRRRRRRR:

STR.

AL R R SRR RN LARRR R R AR RN RS

FACESHELL COMP.

N I N 100 B I L I B A B U 0 I A 06 R BB O

|‘|u

FTENSSUETIFS SIS AXATI NSNCRNSTENSURNTRT]

T FETE NUTYE FETEE FUUe. N ETHEE FETEE TETTE ST TE FTEUE SEUEE EWETe o

(ISR S I U0 B N U R o [ v 1 R 10 N SN T s
NN O W W T T MmN NN = =N

g38WNN INIOP

L L B B L L L B I L L AL AL IL S S L LA B I LI BRI

el bere b b b loo

IR NN WS NNEE FRETE FETEY FRETE FUUN SUNTH R NS RTETE SIS FNTES STES FUWTE FETE ST ET

us S n S U’J S U‘J S LFJ & LD SI LD & .
~ M~ O W oW T oM MO o8 o~ — D S

d38WNN INIOP

L L B B 2 2 e 2 A B 20 R 2 LS 0
T ! T T I T T T T T

aloaadeabereloeadaaadaaadany

R ETEU FEEN SNENE FRTR EEET SRS STETI SRR R TERE CEUNI NSNS IS SWN NNV RS R ST

LD@LDSLDSLD&LD&LDS)LD&'
R[\LDLDLDLO:J’:?’O’)(’O(\JC\J*—'*—*U?SJ

d38WNN INIOr

@.00.0 0.0030
IN/IN

-0.0018

-0. 0020

-0 . 0008

IN/ TN

-80.9 0.78020

0.0
KIPS-IN

80.0

-70 -

April 1991



D
=
=) L
L 2
a0 OO
. o
ol EE(D
| B
| ZD:
=
> o
WD T
— =
L
-
l__
.
T
l_
@ W
8 C W
o >
=
—IE 2 o
Sl als
Ll - 27
N @ o
I OO Ww
-
—
2= ~
an G
= 3
S|l w =
L, ™ 8
N
a3 .. ..
— L
X+ EE EiCJ
LS
= -
Zll2 58
=S¥ 8

JOINT OPENING CURVATURE

FACESHELL OPENING

L R B B O B R B R RN N R N RN R LN SRR AR RN
2 :
ST PO FUUI T FUUTRTUUTN FPRTE DU FSUUT FUTUS T SIS PO OO .
oI =T S T N N To B ST S TSV -
N N O w I T T omeom [ VIR s B & B I N |
d38WNAN  INTOr
ARARARRE R R AN AR RS IR RARAR RAARE RN IARRS LS B LS R sy s
- |1 |\!i\ | ;
L T B
:llxl T T W ALIJAI;lxnlxl]lll]nlllluxll'lnl|1l|ll|l<lxlx|x‘Llil(\lx|4K[|(:
W S W e W e LS NS WS WS -
N N WO W T MmN N =
d38WNN INIOM
S RARES LAARN RRARS I R e LR WL B BRI LI A I T
E E
3 | ] NN l 3
: BRI ;
3 el vy Lol e tep g b by e by ee b d vl gpa Jusws biaadysns 3
W e W e WS WS WS WnS noS
N N W W W W = M MmN N - =S

d38WNN INIOr

-1

p.2
JBE-3/1IN

1

A.020

INCHES

-0.905 ©0.085

-0.049

HES

@. 002
C

IN

0.4

-71 -

April 1991



.86

FPA:

SUMMARY OF
WALL RESPONSE

BONDCH

WALL # 9 DYNAMIC TEST

WALL HEIGHT

VERT.

H/T RATIO: 5B

GROUTING
SPLICES

25 £t

PARTIAL

YES
DEFLECTION

TT T T T T Ty T T T Ty T T T Oy rTTT

2 #5
300
DISPLACEMENT

AR RN RE RN RRRRE REE L R

REINF

Ib/Ft

DEAD LOARD

ACCELERATION

LR RN NS ARE AR E REERE B

.5

S BRALELELE LRI 0 Tt L 0 (LR O L L e R B O O N R

-1

ISR EEERY RNENI RN NBURENED)

— = =,
= L0
WU NN FRTHY FEETE FE TR SUETE IRUNE FTETE SN ETE RTEEY FETES FENTS SRTEE FUETE FRR Tl ETETE SUs A P
W e ws we 0w e s s nes -
NN DD D DT T MO NN =
J3GHON. INTOR
=
B o D AMNAARSI nasasaass maans haaat o b M i el
i

Al EERTE FEWEE FETT TUNEE FEUTE FETT SR FEERY ESUTEY FETE SE ST PR TR SUNTE FEEEE FTwre o

@.0
INCHES

[REREEEERINEEEE NS UE SEEEN AR

N ==& LW 8 N 8 N 58 0 8 N g8 N = s
N N O Ww oo T oMo MmN N — I3

d4aWnN - INIOP

15.9

L B L I L L LI S B B L R B L I R I

\
/

[N TS NS REEEE SRR NN ETR INRUE FUATE SN NI ETE NS ARl ST U TSN RN T SN ST NN Aa

-15.4
5

CHE

IN

ISENENEINSEEN ENENS SRR ERED]

N @ W S W e mw e mwee mwoe oS - .
N N W e W N T MmN NN e D

43gWNN INIOr

-T2 -

April 1991



EPA .86
REBAR STRAIN

SUMMARY OF
WALL RESPONSE

BONDCH

H/T RATIO: S0
PARTIAL
YES
FACESHELL COMP. STR.

GROUTING
SPLICES

Ib/f 1

300
BENDING MOMENT

WHLL # 9 DYNAMIC TEST

WALL HEIGHT: 25 ff
VERT. REINF: 2 # &5

DERD LOAD

=
=
TTTT7TT T T T ~—
:II]I I |I[Illi[ll[ll!lll'l!ll}lllr[lllllIll]'vllillll""' T III lll]' III:®
- i=
N 1= <
L Jo
o 1R
o 18 =
—_ ’ ' i =
;_ EERITEIN i
C 1oy
S ST PO VU FUUTT FUUTETTTT FVUTE FETIN EVOUE DT PUUE UL DUOTE O TS T
Tp) N 5 W S m e n e msem S L =
N KN O DO DN T T MO NN S DS i
Hd39WNN INIOr
=
Iy
=
A s e B B B L A Siananna- 1=
3 ERS
is=
3 NI B R T ESIS
; T =2
£ R
12
N PTIN PRSP FUNTN FRRET N FETTN FTUTE PRI FURUU PRI P I P |
n 8 N E N & N s NS ms mos - .
N~ N DWW W T T MM NN H s s .
=
N
ARERSAAN T T SEARE BAREIERASS nay T T AARAS MARS Ranss Ran e
: z
E E
- - |
E 5 0
£ 10
F 3 —i
E _: N
2 is
IIIILJJI[IIII]!IXI!Irliilllllllllllllllllllllllllllll[llllllll[llllll\l(][lll!ll-m
. . - . . . . . 0 . . . . . -
oI T T B <~ RN T o B ~ B U R -~ B U p B o~ B U R <~ N T o B o <
~N N O @O Db T MmO AN S DS

- 73 - April 1991



N
0
S
. EE =
= =
O >
|z
=
|ZD:
=
_
T R =
Ol %
M
-
-
M
_J
(am
f—t
}—.
o w
S C W
o >
oo
— =2 w
e s
L B85
F—ilN o o
T O w
(G
}_.._*
> -
T o
= 3
Sllrw=
D, =8
NN M
.. ..
— L
. %if fa
LES
=T _
Fl2ze
=||SY¥ 8

JOINT OPENING CURVATURE

FARCESHELL OPENING

R R RN R R R R RAAR S LA R SRR AR ERLEN IR LA AN R
3 el L ’ E
- T ’ ;Hil | E
Ell]lllxllllLll»lllll:xlllllIlll]llllllll!ll||l||||1l11|ll|llll'l!l|Illltllxnl[lx-
w S LW e Lo e mwe wmws @‘ . :
[N U fo I o IO N T i 2 0.0 R .0 T VIR GV I SERNESE B § o o
LI I I S S AN L S RS B B RN RS LR RN LR RARAS RN
L ]
NIRRT RV PV FETES FVUOE T ST P | ETETS SRV FNTTE TUTUS RN FTUN R fvs
TR R e B =R Te B = S To N~ BT, S~ TR~ RT- S~
N~ M~ O Ww oo T MmN N~ W
SaAIASAS RARAS RARAS RRARD RARANCARAS RARMS RARR) BARLE AN RRARE RELLN RAREE EARRSRERAN RS
:‘ I E
3 || I E
: ERREERITEE ]
Pulullllll|||n||l|ugl“u]xlulunhnnl111411||xlnnlnnLLLuu[nlu]nu 11
b oS W s b S L S WS WS W0 s

d3dWNN INIOP

.9

0.9
JBE-3/1IN

1

4.9

@.0840

HES

[ @]

-0.083 -D.016 6.010
IN

©.000
ICHES

B.aBo

-74 -

April 1991



V.86

FPA:

BONDCSH

SUMMARY OF
WALL RESPONSE

WALL # 9 DYNAMIC TEST

WALL HEIGHT

VERT.

51

H/T RATIC:
GROUTING
SPLICES

25 Fit

PARTIAL

YES
DEFLECTION

P2 # 5

REINF

Ib/ft

300

DERD LOAD

ACCELERATION

DISPLACEMENT

RARRNRARZNZRRRSRRRREREAAN RRRANRRRA]

:|l IIIf]TTYlllillill]lllllll)llI'TlIllllfY[Tlll[IIll]llll]lIII]II[]]IIXI)IIII"IX:
3 3
VIR FVEN DU DTS FRUTE VRS STUT PRV BYTTE FEVEE FUSTE PN NS U S T
mn LR me ms Ww [T B -~ I Vo B | R
N KN @O O W moT T MmoMm NN = — &=
R A L B L L A Al EEARsEasssaazes asasns
E 3
Y I FTUUE FE ITE ST FTRT PRUTE FTTE NPT SUTY ITE PR PP STl
TR BT T <~ TN o B S~ F o N -~ BT o B -~ B ¥ B <~ R T o B S
N~ I~ D 0 W N T T M M NN — — N
T T T T T T T T T T T T e T T T

pea o breebrene i beenedaarsdans

Elll||4111|l||||||l||||l)|||Iu|1||AJ|l]||||l|J_AJleJlll»llllIl|l|xx|||||||11||
[ o B I s e e ¥ U = BT N o I i R .
N N O o oo T S Mm MmN N S

d3gWNN INIOF

-3.0

-20.9 3.0

6.6
INCHES

28.9

-20.9

.0
CHES

T

@

20.09

=75 -

April 1991



U
@]
SN
5
o B L'_
Tl © é%
o ol
Ll 2= o
0= 0
| & o~
=
=
T S -
| T
(3 =
S|
=
-
M
—
e
I.._..
o0 W
S T W
o >
=
—i= 2w
ds ggg
LLJF——D_J
I~ o o
U w
O
}.._.{
> —
G: [
= mB
> w =
T L‘—xc&
[Xp] =
NN ™M
a3l.. ..
— L
|5 S o
LES
I _
ZllaEg
=S58

REBAR STRAIN

FACESHELL COMP. STR.

BENDING MOMENT

YTV T T T T T T T U T T

lY[IIlI'IIlI]llllllllllrl]lll]ll'llI|||I|I|llll|ll[||llll[lIlllll"lT]YTI‘]1T1‘!]lf
L i
r ]
o P [l l i 3
ST SR AW FETI FUTEE SUSTY ST PP RN PRV PN NS SUUTN FUTRS SRR
N &8 0 8 W Q w s wmw s mw e ;mwaes g N
NN DO Wm T T MM NN A S NS
BRI  RE AR B A a ARASE LARAS AAn ) RANAIRAASS LA ASANLAMES RANAN LRSS RANAN RR-
3 o Ll E
T
SR POV FEVIE FUTTR TN PR DV SRVEY FTRTE FUTI FUWIE FETTS SVUTY PR SOOI
N ®m N S N R msE N8 N e ms -
M~ N W W NN T T MM NN S DS

d38WNN  INIOP

I

B S L IR A B R L B S R AR N R I AR IR AL R IURALIIS I B LI B

[T TN R TS P TN RN SR RE TR SRR N NTERE RUSUS SN EVE FE NN CUR TN AN U RN AN N

INURN TN ENETIERERN ANERE NEN S

n & n s w0 5 nos
N N O WD T MmN NN e DR

d3aWNN  INIOF

-0.005 0.005 B.415
IN/IN

-0. 0050

-0.06000
IN/IN

-1508. ?.0050

KIPS-TN

150.

-76 -

April 1991



EPA: 7.86
CURVATURE

SUMMARY OF
WALL RESPONSE

BONDCSH

PARTIAL

1)
YES
JOINT OPENING

H/T RATIO:
GROUTING
SPLICES

Ib/ft

25 fit
2 # 5
300

WALL # 9 DYNAMIC TEST
WALL HEIGHT:

REINF

FACESHELL OPENING

VERT.
DERD LOAD

|
=
Ell‘llllllllll]llllllllll'lll,lITlllllllfrm‘lilllllllllllllllll—lTll‘llflllII|TTELr).
£ =
3 i =
3 R
] I i
3 | | I EERE
3 l ‘ ‘ Ill l EPSST
3 ERS
ER
d :
TV ROV FOUEE TR FUUTE TS TR PRI BTN FUVIN TUUTE N PO PO DT Lo
n S 0L e L e e wse e s P
~N N O @ D DT TN MmN - = NS
o
[T T P T e e e e e 6
L 1=
i 1w
L I
- dou IC
i l 1=
L I _‘,S]L’
L J —
- L1 [ .ll N
: 5
T T DU TS PR TS FUUTE P DTS PV DU PRUTE FUTE ST SPRT PN )
N =8 0N s n e m s e msE NS .. =
N N 0 W W T T MmN = NS
&
]
—
R e s o e ERAAN RS SANLEASsEAss Ea Ry SRR
= j@
E q 1
E 3
3 , ERYs
E ds L
3 L l { .il isT
3 NN AR =5
- IS =
E is
NI ETUE FETRI FEETN CR NS ANETE I TS PR TE EREYE TNV SRTNE AR NE SNTR FENEE AN SR STHEE RS JaN)
=
T I IV B R T o B < R W B <~ R T S BT o S R T o B | =
N N W W WM T =M MmN N - = DR

- 77 - April 1991



(Y1) NOTLI31430 " 134

a6 B S- A P1- B 51- U Bc-
T LI N T ¥ " .

T L T T T T T

T _ Trr T 10" h-

BN OO VR SO T T T T [N S WO S T B S
=2 3 -
f f B .
—
i

e
o - e
(A1) 304804 NI

|
Lottt b
=
[9p]

NOILBdNO L1541 6101

NOILO3 1430 SA

40404

S3A ¢ S3JT1dS +4/491 @pE : 0607 0830
8Ildgd ¢+ ONILAO0YI S # ¢ +dNI3Y "1Y3A
@S :0IlBd L/H 4 GC 1HIIJH TIBA

J1 0 15dd

5K

1541 JTWENAG 6 # T1gM

April 1991

-78 -



(1]

BS
T — T

NOTL3J3 1440 " 134

a0 05 P @r- B Si- B e
L L L L A B A LA

T

T

¥ T T T

&
(9]
t

TR

&
od
i

|
=
—

[

L

P R S

7
®.
(sd13) 30404 NI

T R R T B

NOILbdnd 1S40 15101
NOI L1903 1440 SA 40404

S3A ¢ SJ0I71dS +4791 @eE : (0”071 OH3d
IHILdEd @ ONILNGYS S # ¢ ONIFY " L1H3A
@S :0I1lbd 1/H +d SC 1HITI3H TI-A

JI1°0 Hdd

COW

1541 JIWGNAG 6 # T16GM

April 1991

-79 -



(41 NOILLO31430 134
0 oc B°ST 061 0’s a8 BS-

B BI- P G1- Y ac-
T T T T T T T T T T T T T T T T T @-

=
foup}
|

=
—
i

IR R SR R (NSNS S TN S OO S S S S A S S S

e ¢

=
=
(5G1%) 33404 NI

TR0 A T Y Y N R T T SO

TR N

NOTILHYNG 1531 4101 S3A : SIVIUAS 4491 @BE : QY07 OHIA
TYILYd : ONILNOYD S # 2 :dNIZ LY3A

NOT 1031440 SA 30404 @S 01184 i/H 14 G2 :IHITIH TTHA

JI°0 8dd - T1J81 1541 JIWBNAOD 6 # T16A

April 1991

- 80 -




(41) NOTLO3 1430 " 144y
N ) S N S 00 @8'S  80l- DSl _a_.gm@.;
- 1o
[ . m&.m1
m ] =
- 1 He71-
b M
L T O
i ] ey
- " 0 f _ | " 1079 -
m 1w
r T 10 ﬂ|m.
i ] g,
- T He°¢c
- . {o¢e
e L | ) | ] ] ,a.r
NOTLEYNO LS3l IH10L S3JA ¢ S32171dS 14791 e : (Qu071 0d3d
oh MWILYYd : INILNOYS G # 2 :ANIZM “1M3A
NOI1931430 40404 @S :0116Y L/H b4 G2 :LHIT3H A
910 "Hdd - TJ14 1541 JIWENAO 6 # 11HM

April 1991

-81-



(U1}

NOTLJ41430 © 134

D ai B°S
. —

T

i PS- A or- P G7- P ac-
L L R R L R EL L A AL 9 7/ B

T

T R R

0 E-

xS
—
i

SO B PO U N N T T W N S

=
(sd13) 30404 NI

PR T SO U SN W N ST T O VO S ST S N

NOILBINO L5541 15101
NOIL3931430 A 30404

SdA ¢ 53017148 +4/791 0gE (0807 0”3d
HIlddd @ ONILNOH9D S # ¢ dNI3Y "LY3A
@G5 :0Ilgy 1/H +d GZ :LHIT3H TIHA

J¢ ¥ ddd - clddl

1541 OTWBNAO 6 # T1HM

April 1991

-82 -



|
April 1991

-83-

(V1) NOLLOA 1430 " 13d
gz @ST __0@l @S 00 @85  80-  0S- _@..am@].j-
| IHGMI
- 4 I\_NNI
I ] —
i ] =
b l&..—.l
b M
T O
1 0
_ _ n _ _ _ 10°0
1 =
L : 1071 3
1 g,
- T l.a.m
- . 18°€
l | | i 1 &T
NOTLBEYNG LS3L 4101 S3JA Sd3171dS 13791 @oE deo1 0v3d
IILlYdd : ONILNOYS G # 2 :4NIZY “LH3A
NOIL1O31430 SA 43404 95 :0ILbY 1/H b4 G2 :LHAT3H TIHA
Jc ) tHdd - 2014 1541 JIWENAO 6 # 114dM




(41
B°S
T _ T

NOILO31430 ~13d

b0 B S- A ot-
L — L B L R

T

=
—
|

PN ST ST TS JR WS W SR S PN S S T BN S N S

T

=
(sdi3) 30404 NI

TR Y T NI TS WS S U A TSSO SO S

NOILBdNO 1541 16101
NOILO31430 SA 40404

S3A ¢ S3311dS +4/791 @gE (08071 0H3d
HIlddgd @ ONILNGHO S # ¢ (dNIJY "LH3A
@5 0Ilbd 1/H +d S¢ :LHIIFH TIHA

Jn i 1Hdd

J0ONOY

1531 OTWENAO 6 # 1T19M

April 1991

-84 -



(M1) NOLLOA 1430 14
pgc___BSl 0 01 S 00 a's-  p'Bl- @ SI- @.@m@.r
[ e T A B A B A B 7 A
i ]
a 1 e-
i )
ﬁ
; M =
- 4@.7.
ﬁ. ] M
L 1 [
[ 1 0
- _ : ; _ 1078
m | =
- 1e1 5
, .
- 1oz
I ]
m ] H0°¢€
ﬁ N
ot . L . L DU | N . ‘S.v
NOTLHYNG 1S31 101 S3A ¢ S30I1dS +4/91 @BE gyo1 ay3da
MWILiHdd : ONILAQYD G # 2 :4ANIZY " LY3A
NOIL1J3 1440 =A 0404 25 :0118Y L/H }J S2 :LHIITH TIHA
G0 Hdd - D14 1541 JDIWENAO 6 # 1 1UM

April 1991

-85 -



(Y1) NOILO3143a " 13d
0 0c g°ST 081 076G a0 0°S- 0 01- 0°SI- 0 ac-
L R L s A R AL A B R A A LA L B A R B S A AL B [
- | To e
- A m&ml
- H0 1
I 1 M
L 1 O
] Py
| | | . | _ 1070 3
| o=
L. m& ﬂlm.
I
B T u&.m
g ] {ne
m N | ) el ) ! | r-@.r
ZQHHGmDQ 1S31 W10L SdA + S43171dS EB_ ape + QY071 Q”3a
- JHILHEd @ ONILNOY9 S # 2 :4NI3Y - 143A
NOTLD371430 sSA 40404 @S :01lud 1/H +4 S2 :LHIT3H TIUA

Jh ' :Hdd - SIONOH

1541 JIWBNAO 6 # 1 19M

April 1991

- 86 -



B
(MUY NOLLOA144d 13
002 3751 00 075 90 0°5- 0 01- g sl-  pgz-
# LA S S S R A S S A N B N SR S N e e A A
¥ {6 ¢-
i 1
- 4 m&ml
I ] =
g 1071~
7 Ll
I 1 .
” ] Py
» » ; } ,a.& _ﬂ
1 ~
g 01 5
, . 0,
: | 1oz
: : Joe
L N n I ) N } ) Il 1 i n " ] " SR i " ) | ) L IS.T
NOTILBEYNO 1S31 101 S3dA + S3311dS 13791 @ee = duyoTl dy3d
o MWIL8Ed © ONILNOHD G # ¢ :dANI3Y " LY3A
NOI 1331430 40404 @S :0Tl0Y L/H 14 S2 :IHITIH TIUA

Jh '@ Hdd - 5146l

1531 JIWONAO 6 # T19M

April 1991

- 87 -



(M) NCILLO3143a 144
002 276 070l DG 30 p°s-  0Bl- @S- Do
P T T T T 7 ¥ T T T T T ¥ T f T T T T T T T ¥ T ¥ T T T f v T T T U 7 T ¥ |§.TI
L M& o-
- J02-
m | F
| |®-.—.I
i - oy
[ T (@8]
” ] &
. n “ 1070 M
; ] =
] 10
: | n
“. Q@.N
- | Ipg
i 1
H 2 . " N ) . . i N | " " | N " L " Lo " " " | : " " " ] i n " N H&r_
NOT LUYNa 1S3l W10L S3A @ SIDIS 13/9] @oe : Q801 OM30
WILYEd : ONILAOHD S # 2 tANITY “Ly3A
NOILJ3 1430 =~ 40404 @S :01lby 1/H 14 SZ :LHITTH 1TUA

J8° 0 tHd4 - HIONOH

1531 JTWENAO 6 # TI1gM

April 1991

.88 -



(1) NOTLO31430 " 13y

@ e P°GI1 bat B-q @ B S- A B1- B ST~ @.@ma.r
LA L L B L LA AL B T T LA E L A B L A B L 10 h-
(- [H @Ul
! =
- T
[ SPE -
% I 0
- . ..Mgmmw mw
;n\\\“, —
" R
Yy 190
| J. W,_., 7 \N\ ] a,
L \;_h ¥ h .
/ \\ ////k A i
. F\ 10°¢
[ | ] L N | i 7 h
NOT1HYNO 1S31 H10L S3JA S33171dS +3/91 BoE du0™1 aH3a
41 144d ONILNOH9 S # & 4NIZFd " 1d3A

NOI 1331440 SA 30404

@5 0118y L1/H

+4 SC LH3I3H TIgA

JB8 0 Hdd - HSJONOY

1541 JTWENAO 6 # 1T19M

April 1991

-89 -



(1)

NOILS31430 © 134

0 02 2°S1 N S 20 p's-  @9°@l- @S- Bae-
L - L S S S Bt e e S LA e R B S e B A R TR 7 [l
] +601-
i 4 05-8
E =
4 m
] =z
” ] 4
f— + t t t T T .& e
i N
1 o)
1 e 2
L ] 1 gt
ol H { ! L Loy — ] &m.—

NOITLBdNa LSdL 18101
NOILO41440 SA INIWOW

S3A + S33IdS
dIldgd @ ONILNOYO
@5 :0Ilbd L/H

+4/91 @pg : Q40T 0Y3a
S # ¢ 1dNI3Y "Ld3A
+d S¢ LHITIH T11HA

JI'D tHdd - TSK

1531 JIWENAOD 6 # 115M

April 1991

-90 -



(1) NOTEO31430 " 13

0e 7hGIl B 07 GRS G| B S- B oi- f qT- U ac-
L A A S L e T o
i , 1 gai-
- 1 1 es-3
B =X
i T
‘ ; 5
T T T Ll T T l& N
. n
1 s
I ] .
- 1 1 05 2
- 1 I..B_M:
[ ]
i . i 1 I i e i | ] N_WL
NOT1H8N0 1S3l 8101 SIA :  S3IDIdS 14791 g€ : QYO OB3a
WILYYd : ONILNOWS S # 2 tANITY " LMIA
NOILO31440 SA INJWOW g5 :01.ud L/H 14 S2 :1HIIIH TIHA

10 Hdd - CZSK 1541 JIWBNAO 6 # 1T19M

April 1991

-91 -




NOILO31430 SA INGWOW

gIldgd ¢ ONILNOHID
Ps :0Ilbd 1L/H

(M) NOIL1331430 © 134
092 @Sl 0l Bs 00 @S 80Il- pSl-  Bge
L B e L S I I S AL L AL T [l g
1 , 10071
y
- - { o8- &
b =
4 m
] =z
] —
H t t t t t B o~
] i
1 o
L N i e W_\
:
. , {001
L 1 )| ] ! 4 y L. — ] &mﬁ
NOILHYNO 1S3L 101 S3A : S3IIdS +4/91 90€ : QW07 OW30

S # ¢ dNIZY "LH3A
+d S¢ T1IHIIEH TI-A

JI1'Y Hdd - 11481

1541 JIWENAO 6 # 1719M

April 1991

-92 .



(Ut}
B°S
T _ T

NOT1a31430 © 1dd

ho 0°S- P oat-
T T T T T

- o0t

y
1
=
Ep]
[

s
(ui-disy  ININOW

|
=
[Ep]

1 4 0T

e G

NOILBANG 1S41

159101

NOILD4143d SA INJWOW

S3A ¢+ S3AJINdS +4791 BYE « (OB01 0B3d
gIldgd @ ONILNO¥O S # ¢ ONIZY " LddA
@5 011y 1/H +4 SZ T 1HIT3H "1gA

JI°0 Hdd -

101

1541 JIWBNAO 6 # T19M

April 1991

-93.



(u1)

NOILO471430 134

302 R 001 0°g 370 g5 @el-  9°S- 0oz
e e (AL At L R A ) L S LA BRI B o) g
- | 1 gor1-
4
- 18- B
: =
B m
] =
i —
t t } t + } Do~
1 i
H e
L ] e M
i ] 1 - o
| ) 1 J g 1 n ) J ’ )] 1 N . N ] N . N h ] .&m,_.ﬂ
NOTLHYNG 1S3l W10l S3IA ¢ SIS 14791 @OE : QYo Oy3d
I : ONILAOYD S # 2 :ANITY - L¥3A
NOI1341440 SA INJWOW @S 018y 1/H t4 52 :IHIIIH TTHA

Jc'¥ ‘Hdd - <2144l

1541 JIWENAO 6 # 119M

April 1991

-94 .



(W]
B°S
T — T

NOTLD231430 " 7134

g0 "S- @ @t-
T T T T T

B Gl- ¥ ac
LI S e T

T

T

T T T

T

4

TOST-

0071~

=
[Sp]
!

s
(ut-dis) ININOW

=
ip]

i

“B57

NOILbdNd 1531 19101
NOIL331430 =~ INJWOW

S3A ¢ S3AIdS
HIldgd + ONILNOYS
@S :0Ilbd L/H

+3/791 BE

asv01 dg3a

S # ¢ :4ANI3Y "Ld3A
+4 SC 1HIT3H TTHA

Jc'¥ Hdd - 014

1541 JIWENAQ 6 # T169M

April 1991

-95.



(u1)

NOILOF 1430 " 134

b de-

B°S
T _ T

Y T T

G- h01- 0 Gl-
LA T T T T T

"PST-

- 001

|
=
[Ep]
[

s
(Ui-diy)  INIWOM

i
=2
w

-1 "087

) R ST WO WA SR S S ST A VNN R S PR .&m,—,

NOTLBdNd LS31 15101
NOILJ31430 A INJWOW

S3aA :+ S30I71dS 13791 @pE (08071 083d

1g1lddd + ONILNOHD S # ¢ +4ANIJY " LH3A

@5 :0Ilbd L/H +d GC LHITIH TI-A

a0 Hdd

JUNOY

1541 JIWENAO 6 # T1GMA

April 1991

- 96 -




(L)

NOTLJd1430 " 134

“Be ST B o1
T — ¥

T T

PG h o
T _ T T T

0

ml

T

T T T

g1
—

@ SI- b ac-

T T BS T -

- BaT-

|
=
U
1

<
(ur-diy)  IN3WOW

|
=
ip]

e G

NOILBdNd LS4L 15101
NOIL331430 SA INJWOW

S3A ¢+ SJJT1dS
1g1lddd © ONILNGYS
PS :0IlYd 1/H

+4/791 @pE : (Q”O1 0d3d
S # ¢ 4NIJY ~Ld3A
Hd G :L1HIT3IH TIHA

Jh' tHdd - T4

1531 JTHWUNAO 6 # T1HM

April 1991

-97 .



(U1}
0§
L8

NOTL3371430 © 144

h o @G- B 01-
Y T T T T T

P51~
T L — T

b @c-

T T T T

T

"9ST-

- 7001~

=
Sp]
[

s
(Ui-diy) INIFWOW

1
=
[ip]

- T BBT

“BGT

NOILBdNO L5410 16101
NOILO31440 A INJWOW

S3A S30171dS
YIiddd + ONILN0YO
@5 :0Iibd L/H

+3791

BOE adu01 0B3d
S # ¢ +4ANI3Y “LY3A
+d SC LHII3H 1A

Jh ¥ 1Hd4 - SOONOH

1531 JTWENAO 6 # TI19A

April 1991

- 08 -



(L)
B°S
T _ T

NOT13371430
Le

134

B S- pol-
T T _ T

B SI- b ac-
T T _ T T T

T T

T Lo § T T T

T

T

“aGT-

4 001-

1
=
L

1

s
(ui-di)  ININOW

&=
ip}

TR S '

!

4087

i G

NOIlednd LS3L 15101
NOILO31430 SA INJWOW

S3A 530171dS
HIldgd @ ONILNOY9
@S :0Ilby L/H

+3/91 0oE au0 1 du4a
S # ¢ 3NI3Y "Ld3A
+d G L1HITI3IH TIHA

dh ' ddd - S1JUl

1531 JTWBNAO 6 # TIHA

April 1991

-99 .



(W)

NOTLJ31430 ° 13

B e B-Gi B ol B°S

T T T T T T T T

ab B S- 001 @B GTl- v 'ac-
T LN D St B D RS B FES S EE | —

t - " 0BT-

|
=2
ip]
1

s
(ur-disy  INIWOMW

1
=
L

- 801

| TS SR SRS DU NN S S S NS VN ST R DU .Sm.—

NOILbBdNa L1541 5101
NOI1931430 SA INJWOW

S3A ¢ S30I1dS +3/791 @gE : QYo 0830
HI1d8d ¢ ONILNOYO S # ¢ tdANI3Y " LH3A
@S :0IlbY 1/H 4 S¢ 1HIIZH 1A

JB8 U :ddd - HOONOH

1531 JTWENAO 6 # 119M

April 1991

- 100 -



(<) NOTLO3143d 1434

B bc Gl D61 BS
T T T T T T T T T L _ T T

a8 B S- B B1- b Sl- b 8c-
T L B LA B Rt S B St Bt U

17057

" o01-

|
=
U
[

<
(ut-dis)  INIWOW

|
=
L

47081

s PR W S S PO SRR N &mﬂ

NOILBdNd LS41 18101
NOILO31440 SA INAWOW

S3A
gIlddd

SENIREN 13791 @ge : (4uo1 0830
INTLNOHD S # ¢ INI3Y " LH3A

@S :0Iigd L/H +d 5C 1HIIEH TTHA

J8 0 ddd - HSJUNOY

1541 JTWENAOQ 6 # 119

April 1991

- 101 -



B's U] p e h'c 7Bl

@ B1- 0 c- nE- B f- b 5-

(Ut/pos @-97 1) JdN1gAdngd
B

LI S A B S S B A R NN S SR SRS B R A MR Rt SRS SR SR B

LINNNS S Sy S A SRS (S S RS BN AN SR E IS B S0 MU B BN AN B B

ST

1

1 " a1-

=
w
|

ST B SO R

s
(ui-dis) ININOW

|
=
Ep]

1 4 @1

,..___..._._»|F__..rrr_...&m.ﬁ

NOILBdNG LS4L 151i01
JAINLBAYND SA INJWOW

S3A ¢ 5301148 +4791 @@ (807 0830
gIlded @ ONILNOWO § # ¢ “dANIZY " Ly3dA
@5 :0Ilbd 1/H +d SC LHII3H TTHA

JI'P tHdd - TSW

1531 OTWBNAO 6 # 1T19M

April 1991

- 102 -



(U/PCY E@-2"T) JHNLEAdNT
0SS  B'h 0°€ Bz a1 @0 B1- Bc  BE- Dh- @G

~111__._.~_._<.____________________._.___-_-_.___.@DHI

- T - ee1-

T

s

I
=
ip]

1

s
(ur-diy)  INIWOW

T

)

{
Lo

T - Bl

....__..._»..._,,_.__.,__.._»._.._._,__..,._.,__.@W.ﬁ

NOILHYNA 1S3l W10l SJdA + S3I1dS +4/741 @gg @ dg071 0”3d
IHIldgd @ SNILA0YD S # ¢ (4ANIZY “1H3A

J4NLBAEND SA INJWOW @S :0118d 1/H b4 G2 :tIHITIH UM

J1°0 68dd - ¢SH 1531 JIWENAOD 6 # T1GM

April 1991

- 103 -



(UL /Pod £7-8° 1) JUNLEAHND
2°s  @+% @€ @2 61 90 01 @2 8E 0h 05
AL A A B S S B A A B B s B et S A B [
8 1 101
- ] 1 gs- 3
- =
, m
] =
|._
} } t + + } } + J o~
1 ~
H e]
- : 1 s 2
- 1 1001
L 1 1 r,.,__..___._.____.__...L.&m.—
NOTLHYNO 1S31 W10L SIA @ S3IDI7dS 14791 @€ : QU071 043a
- WILYYd : ONILAOWD G # 2 :ANIZY - Lu3A
J4NLBAEND INSWAW @S :0TlWd 1/H 1J S2 :IHII3H UM

JI ' tHdd - T1491

1541 OTWENAO 6 # T1HM

April 1991

- 104 -



(U1 /POd £0-2° 1) 3dNLHAYND
Z Bl a0 B T- 0 c- P E- B h- 0 5-

LI N B ENE St S S SN E S SR S SN S N B R NN SRS NS S S N SR SR SR ER RN RS B

L
'S bh g€ B

LN N S B S S B S H R R R B

B . - 00T-

T

4

1
=
ip]

[

s
(ui-dis)  ININOW

T
1

=

[ip]

- : 4001

_._._._.._._.__.,..hr.,_,.r._,_.___..,_......»..&m.ﬁ

NOILEYNG 1S31L H10L SaA ¢ S3J11dS 13791 BgE = AY0T1 0634
qdILlddd + ONLLN0HD S # 2 ONIJd " 1H3A

JANLHAYND SA INJWOW @5 :0116Y L/H b4 G2 :LHIT3H 1WA

JIl'g tHdd - 1014 1541 JIWENAO 6 # 115

April 1991

- 105 -




e U p°E Bc g1 @ B T- @b e- B E- B k- S

LN R S I S R S MRS SR AN S SR S N RN R M AN S SN BN AR BN _____._4_.___~___._.__..am,_.l

(Uiy/pe g@-9° 1) JHNLYAAND
0

. 1 1 par-

T

I

!
]
ud

[

s
(ut-diy) ININOW

T

]
=
L

- T - 001

__,__...._.__._._.__._...._.__..._r_.,_...._._,..&m.ﬁ

NOTLEYNG 1LS31 WiI0L SdA + S3DT1dS 14791 @gpE + (4Ou07 083d
qYILHYd ¢+ SNILNOHD S # ¢ :4ANI3Y "L1H3A

J4NLUALIND SA IN4WOW @S :01.ldd L/H b4 G2 :LHITIH TTUA

Jc'P tHdd - cldul 1541 ITWBENAQ 6 # 110M

April 1991

- 106 -




(U1 /PP £g-3" 1)
e B4 g€ B¢ g1 i

J8MLEAIND
p'1- @' DE- 0h- @6

_____...____ﬂ_____.__-_\q.__.____.___a<—_...____-&m.—.l

@01

1
=
g

b

s
(ui-disy  INIWOW

|
=
[ip]

1881

,,,,_.__.__,..r.,_.___._.&ma

NOILBING 1541 15101
J4NLBAEND SA INJWOW

S3A ¢ 5301145 13791 e : 0801 (H3d

8Ildgd @ ONILNOYD S # ¢ +dNI3d “Ly3A

@S :0Ilbd 1/H +d4 S :1HII3H T1YA

Jc' ¥ Hd4 - <cI14

1530 JTWBNAO 6 # T1dM

April 1991

- 107 -



(U1 /pod -2 1)
S Bh @€ Bz 91 30

AN LHAAND
Bi- B c- B E- P h- B G-

LA B R L A B Nt B LS B LI BN A R A L B ALAA S AL L SRR B 1/ [y g8

pou

|
=
[ip]
1

<
(ut-diy)  INIWOW

1
=
Sl

NOILBINd LS41 1H10L
JANLBAYND SA INJWOW

S3A ¢ S3311dS +3791 @ QB0 0630

HItdgd + ONILNO"O S # ¢ :dNI3Y " LY3A

PS5 :0Ilbd L/H 4 G :LHII3H 1A

Jh 0 1dd4 - OJ0NOH

1531 JTWENAO 6 # T19M

April 1991

- 108 -



(UI/Pod E@-="T1 FdNIHAEND

8'S U'n B e Bc Bl

Q0o B 1- P c- P E- @ h- PS5~

LU A S I S S S AU BN BN BRSNSt M HN AN S BN B MM N S S|

._.__..___._.___<1._T__<.@m._.l

Il

“0aT-

—
- TR 1

=
Ap]
[

i

1

(ut-di) INIWOW

!
=
L

1 -g01

.,.__.__._.L’b._,_.b_,_p_.&m._

NOILBdNQ LS54L 1H101
JdNLBA4NT SA INJWON

S3A ¢ S33I1dS +3791 BBE : (0BO1 (043d
Hlldbd : ONILNOYI S # ¢ +dNIJY " Ly3dA
Ps :0Itby L/H 4 GC :LHIIFH TTHA

Jn'¥ tbdd - 914

1531 JIWENAO 6 # 1T19M

April 1991

- 109 -



B85 U'n B € Bc p-1 i p1- D c-

..d__.__~_-.._.__._._<_.______.___.-._.._______.&m._.l

- "o01-

[
=
ip}

1

s
(ui-dirsy)  INIWOU

]
=
ig}

- 01

761

NOTLHYNG 1S3 Y101 S3n i SILIdS
Tgllddd ¢+ ONILNOHD
FINLUAYND SA INTHOW 35 10110y Lot

134791 @ue : (U071 ad3d
S # ¢ dNIZY " LH3A
+d S¢ (LHIIEH T1THA

Jn 0 tddd - SIOONOH

1531 JTWENAG 6 # 11GM

April 1991

- 110 -



4 B 1- B c-

(UI/Po EF-27 11 JaNLYAdND
10

B°S U B € B¢ B 1

P E-

@ h- 05

LRNAL AR RS S RS RS I BAS A Nt M AL I S S SR I N SR NRE NN SN AN

LA AN BRI B S T Tol g

- 80T

=
[Up]
[

=

(ut-di) IN3IWOW

|
=
ip]

=4 0B

e G

NOILB4NG 1S3L W10L
J4NLBAYNT SA INJWOW

S3A ¢+ S33ITdS
TgItddd + ONILNOHO
@5 :0Ilvd 1/H

+4791 @gE : (0”07 4¥3d
S # ¢ *ANIZY " Ld3A
+d G¢ t1HIT3IH TEA

Jn'@ tddd - 5149l

1531 OTWENAD 6 # 119N

April 1991

- 111 -



(U1/POd £0-271) 3dNIHAYN]
B°s Bt ne bc D1 B0 B 1- v c- B E-

D h- B S-

j........__.__j_q._ﬁ~_._

T T T T T

LN IR St IS B A BN St A NN Ant AU SR AN NN N S N B ERS BN RS S

"@ST-

R

1 o01-

il

TN T SR W I S
=
[ip]
]

(ui-dirs)  IN3NOW

T I R N S S
s
Vg =

ol

L 1 L

:

i )

NOILBdNa

1541 6101

JdNLBAEND SA  INFWOW

S3A ¢ S3011dS
IHIlddd @ ONILNOYWI
g5 :0IlbY L/H

13791 8B0¢E

au071 0830
S # ¢ *ANIZY " LH3A
+d S 1HIIZH TIBA

08 0 tHdd -

HJONOY

1541 JIWENAO 6 # TI6h

April 1991

- 112 -



(Ui/Pod £@-57T) JdNLHAENTD
B S /R g€ Bc p1 a'w  B1- B c-

B E-

....___.._.____._.-—__.___.._.4________d____.___.@Wﬂl

Dh- 06
{-o01-
i
1 08-S
E =
i m
| =
] —
t 1 7] m
) e
7 i
1 65 2
1001
e LT

NOLLBWNO 1831 WWI0L | S3h: SWLs
FINLBAYND SA INIHON 25 0116 L

+4/791 @gE + (OB07 043d
S # ¢ *4ANIZH " LH3A
td S¢ LHII3IH T1HM

J8 0 Hdd - HSJONOY

LS531L JIWBENAQ 6 # T19M

April 1991

- 113 -



25 ft

75 COURSES @ 47

48"
75 T I A
' I ! i L Vertical Rebar
I ‘ I I 3 #7 141
70 MO =+ 10'~0" long ml
- o
T// 23 ; N Clay Block
65 [
L b Mortar Joint
60 é | Bond Beam Metal Grid N
s C /— 2 #3 typ.
C T BOND BEAM
50 | d
C ‘l 48" |
45 1 Blowwm|oig]e] 5.5
.0 ‘/?2#_70" 1 Grout/Even Courses |
| L ong ~=-0.5" (typ.)
a5 :/ EVO[eiO]oim] 3 #7
F Odd Courses
30 L ‘x COURSE LAYQUT
25 & 40"
20 F | Wall Height: 25 ft
- /‘./— s 47 Nominal Thickness: 6"
15 [ '—0" long
- H/t = 50
0 / |~ voint 10 Vertical Reinf.: 3 #7
r 1 Spliced Reinforcement
s ff——H i, Partial Grouting
e mema i Dead Load: 300 Ib/ft
ELEVATION SPECIFICATIONS
WALL #10 CONSTRUCTION DRAWINGS

- 114 - April 1991



FRAME

REFERENCE

FRONT | BACK
®
| T].aStroke,
AccelerometerJ: .
7o | T
C Cla
Wirepot N BIoZk Rebar
ﬂpts gl B
i, 160 | |
C 4 Strain Gage
o DCDT
— Front
I WP 15 .53 DCDT Back
S~ Bond  Accelero—
- wp2e TP Beam  meter \\~
:' :j To DAS
DWPJG 58 E:' _ .
= _:'/‘Stmm Wci)repot
__WP3p ZI-’?E Gage
| T L 35p |
-+ —
4 T DeDpT TYPICAL SECTION
WP30 i . :
- 54—~ (pair)
| WP20 | N
Y |
L WP15 0| MEASUREMENT | # | INSTRUMENT | RANGE
C 1 Stroke 21 LVDT's + 6 in
— | Wall Acc. 111 Acc’s +4 Q's
will B Wall Displ. 9l WP NN £ NN in
ol b= Joint Def. 12| DCDT pairs | + 0.5 in
— W15 o | Rebar Strain {15]SG’s + 0.2 in/in
soer b | SPECIFICATIONS
I
(@)
1 sHAKE TABLE  |=Slroke
[ 2

WALL #10 INSTRUMENTATION SCHEMATICS
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TCCMAR PROJECT

WALL No 10 DYNAMIC TEST Run No 1: MS1l 0.10 EPA
Wall Weight: 5.88 kips H/t Ratio: 50
Vert. Reinf: 3 # 7 Grouting : Partial
Dead Load: 300 1b/ft Splices : yes
SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE
Disp Top 1.49 in Acc Top 0.25 g
Disp Cent 1.51 in Acc Cent 0.29 g
Disp Bot 1.36 in Acc Bot 0.09 g
Peak Defl 0.49 in
Inertia Force 1.21 kips Eqv Load 60.0 1b/ft
Bending Mt 53.77 kip-in Seismic C 0.24
C/Acc Bot 2.7
MATERIAL & MECHANICAL PROPERTIES
f'm 4900 psi Em (Code) 3680 ksi
Ig 666 in4 EmIg 2449000 kip-in2
Avg Freq 3.43 Hz ETeqv 1029000 kip-in2
EmIg/EIeqv 2.38

LOCAL RESPONSE

Peak Joint 36

Rebar Strain 0.0001 0.0000 in/in
Strain Ductility 0.04 0.00 in
Avg Joint Opening 0.0015 0.0030 in
Faceshell Comp. Strain 0.0002 0.0001 in/in
Faceshell Opening 0.0033 0.0005 in
Curvature 0.0578 0.0263 (1/in)*10-3
EI joint 2015000 kip-in2

CES October 9, 1989 10:24:44 am
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TCCMAR PROJECT

WALL No 10 DYNAMIC TEST Run No 2: MS2 0.10 EPA
Wall Weight: 5.88 kips H/t Ratio: 50
Vert. Reinf: 3 $ 7 Grouting : Partial
Dead Load: 300 1b/ft Splices : yes

Disp Top
Disp Cent
Disp Bot
Peak Defl

Inertia Force
Bending Mt

f’m
Ig

Avg Freq

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

0.28 in Acc Top 0.28
0.75 in Acc Cent 0.41
0.28 in Acc Bot 0.11
0.72 in
1.21 kips Eqv Load 70.0
67.27 kip-in Seismic C 0.31
C/Acc Bot 2.77

MATERIAL & MECHANICAL PROPERTIES

4900 psi Em (Code) 3680
666 in4 EnIg 2449000
2.55 Hz Eleqv 876000

EnIg/EIeqv 2.80

LOCAL RESPONSE

QuaQ

1b/ft

ksi
kip=-in2

kip-in2

Peak Joint 36

Rebar Strain 0.0002 0.0001 in/in
Strain Ductility 0.08 0.04 in
Avg Joint Opening 0.0027 0.0004 in
Faceshell Comp. Strain 0.0002 0.0001 in/in
Faceshell Opening 0.0059 0.0005 in
Curvature 0.3000 0.0451 (1/in)*10-3
EI joint 1463000 kip-in2

CES October 9, 1989 10:24:51 am
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TCCMAR PROJECT

WALL No 10 DYNAMIC TEST Run No 3:

TAFT1

0.10 EPA

Wall Weight: 5.88 Kkips
Vert. Reinf: 3 # 7

H/t Rat

io: 50

Grouting : Partial

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

Disp Top 0.89 in Acc Top 0.13 g
Disp Cent 0.91 in Acc Cent 0.14 g
Disp Bot 0.85 in Acc Bot 0.06 g
Peak Defl 0.27 in
Inertia Force 0.54 kips Eqv Load 30.0 1b/ft
Bending Mt 25.55 kip-in Seismic C 0.12

C/Acc Bot 1.93

MATERIAL & MECHANICAL PROPERTIES

f’m 4900 psi Em (Code) 3680 ksi
Ig 666 in4 EmIg 2449000 Kkip-in2
Avg Freq 2.90 Hz ETeqv 887000 Kkip=-in2

EmIg/ETeqv 2.76

LOCAL RESPONSE
Peak Joint 36
Rebar Strain 0.0001 0.0000 1in/in
Strain Ductility 0.04 0.00 in
Avg Joint Opening 0.0010 0.0003 in
Faceshell Comp. Strain 0.0001 0.0001 in/in
Faceshell Opening 0.0023 0.0005 1in
Curvature 0.1200 0.0240 (1/in)*10-3
EI joint 1042000 kip-in2
CES October 9, 1989 10:24:58 am
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TCCMAR PROJECT

WALL No 10 DYNAMIC TEST Run No 4: ELC1l 0.10 EPA
Wall Weight: 5.88 kips H/t Ratio: 50
Vert. Reinf: 3 # 7 Grouting : Partial
Dead Load: 300 1b/ft Splices : yes

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 1.41 in Acc Top 0.40 g
Disp Cent 2.16 in Acc Cent 0.51 g
Disp Bot 1.30 in Acc Bot 0.15 g
Peak Defl 1.02 in
Inertia Force 1.41 kips Eqv Load 80.0 1b/ft
Bending Mt 76.21 kip~in Seismic C 0.35

C/Acc Bot 2.30

MATERIAL & MECHANICAL PROPERTIES

f'm 4900 psi Em (Code) 3680 ksi
1g 666 in4 EnIg 2449000 kip-in2
Avg Freq 2.14 Hz Eleqv 700000 kip-in2

EnIg/ETeqv 3.50

LOCAL RESPONSE
Peak Joint 36
Rebar Strain 0.0004 0.0002 1in/in
Strain Ductility 0.16 0.08 in
Avg Joint Opening 0.0029 0.0005 1in
Faceshell Comp. Strain 0.0003 0.0002 in/in
Faceshell Opening 0.0069 0.0005 in
Curvature 0.3400 0.0391 (1/in)*10-3
EI joint 1944000 Kkip-in2
CES October 9, 1989 10:25:06 anm
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TCCMAR PROJECT

WALL No 10 DYNAMIC TEST Run No 5:

TAFT2

0.20 EPA

Wall Weight: 5.88 Kkips
Vert. Reinf: 3 # 7

H/t Ratio: 50
Grouting : Partial

Dead Load: 300 l1b/ft Splices : yes
SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE
Disp Top 2.68 in Acc Top 0.30 g
Disp Cent 4.19 in Acc Cent 0.80 g
Disp Bot 2.34 in Acc Bot 0.18 g
Peak Defl 3.11 in
Inertia Force 2.21 kips Eqv Load 110.0 1b/ft
Bending Mt 103.52 kip-in Seismic C 0.47
C/Acc Bot 2.61
MATERIAL & MECHANICAL PROPERTIES
f'm 4900 psi Em (Code) 3680 ksi
Ig 666 in4 EmIg 2449000 kip-in2
Avg Freq 1.21 Hz Eleqv 312000 kip-in2
EmIg/Eleqv 7.85
LOCAL RESPONSE
Peak Joint 36

Rebar Strain 0.0007 0.0005 1in/in
Strain Ductility 0.28 0.20 in
Avg Joint Opening 0.0061 0.0002 1in
Faceshell Comp. Strain 0.0006 0.0003 in/in
Faceshell Opening 0.0138 0.0005 in
Curvature 0.7100 0.0667 (1/in)*10-3
EI joint 1529000 kip-in2

CES October 9, 1989 10:25:13 am
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TCCMAR PROJECT

WALL No 10 DYNAMIC TEST Run No 6: ELC2 0.20 EPA
Wall Weight: 5.88 kips H/t Ratio: 50
Vert. Reinf: 3 # 7 Grouting : Partial
Dead Load: 300 1b/ft Splices : yes

SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE
Disp Top 1.62 in Acc Top 0.42 g
Disp Cent 2.72 in Acc Cent 0.51 g
Disp Bot 1.52 in Acc Bot 0.18 g
Peak Defl 2.04 in
Inertia Force 1.24 kips Eqv Load 70.0 1b/ft
Bending Mt 67.72 kip-in Seismic C 0.31
C/Acc Bot 1.71
MATERIAL & MECHANICAL PROPERTIES
f’m 4900 psi Em (Code) 3680 ksi
Ig 666 in4 EmIg 2449000 kip-in2
Avg Freq 1.77 Hz Eleqv 311000 kip-in2
EnIg/Eleqv 7.87
I.OCAL RESPONSE
Peak Joint 36

Rebar Strain 0.0004 0.0004 in/in
Strain Ductility 0.16 0.16 in
Avg Joint Opening 0.0040 0.0001 in
Faceshell Comp. Strain 0.0004 0.0003 in/in
Faceshell Opening 0.0091 0.0005 in
Curvature 0.4700 0.0628 (1/in)*10-3
EI joint 1067000 kip-in2

CES October 9, 1989 10:25:20 am
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TCCMAR PROJECT

WALL No 10 DYNAMIC TEST Run No 7: BONDC 0.40 EPA
Wall Weight: 5.88 Kkips H/t Ratio: 50
Vert. Reinf: 3 # 7 Grouting : Partial

Dead Load: 300 1b/ft Splices : yes

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 3.80 in Acc Top 0.38 g
Disp Cent 7.95 in Acc Cent 0.96 g
Disp Bot 2.63 in Acc Bot 0.32 g
Peak Defl 6.50 in
Inertia Force 3.48 Kkips Eqv Load 180.0 1b/ft
Bending Mt 169.91 kip-in Seismic C 0.77

C/Acc Bot 2.41

MATERIAL & MECHANICAL PROPERTIES

f'm 4900 psi Em (Code) 3680 ksi
Ig 666 in4 EmlIg 2449000 kip=-in2
Avg Freq 1.19 Hz EIeqv 245000 kip~in2

EmIg/EIeqv 10.00

LOCAL RESPONSE

Peak Joint 36

Rebar Strain 0.0014 0.0012 1in/in
Strain Ductility 0.56 0.48 in
Avg Joint Opening 0.0095 0.0026 in
Faceshell Comp. Strain 0.0010 0.0009 in/in
Faceshell Opening 0.0224 0.0087 in
Curvature 1.1800 0.5600 (1/in)*10-3
EI joint 302000 kip-in2

CES October 9, 1989 10:25:28 am

- 123 - April 1991



TCCMAR PROJECT

WALL No 10 DYNAMIC TEST Run No 8: ELC 0.40 EPA
Wall Weight: 5.88 Xkips H/t Ratio: 50
Vert. Reinf: 3 # 7 Grouting : Partial
Dead Load: 300 1b/ft Splices : yes

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 4.94 in Acc Top 0.48 g
Disp Cent 9.03 in Acc Cent 1.20 g
Disp Bot 3.06 in Acc Bot 0.35 g
Peak Defl 6.79 in
Inertia Force 3.69 kips Eqv Load 190.0 1lb/ft
Bending Mt 176.80 kip-in Seismic C 0.80

C/Acc Bot 2.29

MATERIAL & MECHANICAL PROPERTIES

f'm ' 4900 psi Em (Code) 3680 ksi
Ig 666 in4 ' EmIg 2449000 kip=-in2
Avg Freq 1.13 Hz Eleqv 244000 kip-in2

EmIg/EIeqv 10.04

LOCAL RESPONSE
Peak Joint 36
Rebar Strain 0.0015 0.0012 in/in
Strain Ductility 0.60 0.48 in
Avg Joint Opening 0.0083 0.0031 in
Faceshell Comp. Strain 0.0011 0.0010 1in/in
Faceshell Opening 0.0183 0.0099 in
Curvature 1.0900 0.6300 (1/in)*10-3
EI joint 279000 kip-in2
CES October 9, 1989 10:25:35 am
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TCCMAR PROJECT

WALL No 10 DYNAMIC TEST Run No

9: BONDCS

0.40 E

PA

Wall Weight: 5.88 Kkip

s

H/t Ratio: 50

Vert. Reinf: 3 % 7 Grouting : Partial
Dead Load: 300 1b/ft Splices : yes
SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE

Disp Top 3.08 in Acc Top 0.71 g
Disp Cent 5.63 in Acc Cent 0.70 g
Disp Bot 2.64 in Acc Bot 0.33 g
Peak Defl 4.37 in
Inertia Force 2.27 Kkips Eqv Load 120.0 1b/ft
Bending Mt 109.73 kip-in Seismic C 0.50

C/Acc Bot 1.51

MATERTAL & MECHANICAL PROPERTIES

f'm 4900 psi Em (Code) 3680 ksi
Ig 666 in4 EmIg 2449000 kip-in2
Avg Freg 1.16 Hz EIeqv 235000 kip-in2

EmIg/EIegqv 10.42

LOCAL RESPONSE
Peak Joint 36
Rebar Strain 0.0009 0.0008 in/in
Strain Ductility 0.36 0.32 in
Avg Joint Opening 0.0055 0.0019 in
Faceshell Comp. Strain 0.0007 0.0006 in/in
Faceshell Opening 0.0130 0.0060 in
Curvature 0.6900 0.3800 (1/in)*10-3
EI joint 284000 kip-in2
CES October 9, 1989 10:25:43 am
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TCCMAR PROJECT

WALL No 10 DYNAMIC TE

ST Run No 10:

TAFTS

0.40 EPA

Wall Weight: 5.88 Kkips
Vert. Reinf: 3 # 7

H/t Rat

io: 50

Grouting : Partial

Dead Load: 300 1b/ft Splices : yes
SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE
Disp Top 4.93 in Acc Top 0.62 g
Disp Cent 6.87 in Acc Cent 1.08 g
Disp Bot 4.84 in Acc Bot 0.38 g
Peak Defl 4.39 in
Inertia Force 2.47 kips Eqv Load 140.0 1b/ft
Bending Mt 128.07 kip-in Seismic C 0.58
C/Acc Bot 1.53
MATERIAL & MECHANICAL PROPERTIES
f'm 4900 psi Em (Code) 3680 ksi
Ig 666 in4 Emlg 2449000 kip-in2
Avg Freq 1.19 Hz EIeqv 273000 kip-in2
EmIg/EIeqv 8.97

LOCAL RESPONSE

Peak Joint 36

Rebar Strain 0.0010 0.0009 in/in
Strain Ductility 0.40 0.36 in
Avg Joint Opening 0.0056 0.0022 in
Faceshell Comp. Strain 0.0009 0.0006 in/in
Faceshell Opening 0.0135 0.0064 in
Curvature 0.7200 0.4000 (1/in)*10-3
EI joint 320000 kip-in2

CES October 9, 1989 10:25:50 am
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TCCMAR PROJECT

WALL No 10 DYNAMIC TEST Run No 11: BONDCH 0.80 EPA
Wall Weight: 5.88 Kkips H/t Ratio: 50
Vert. Reinf: 3 # 7 Grouting : Partial
Dead Load: 300 1b/ft Splices : yes

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 5.63 in Acc Top 1.11

Disp Cent 17.04 in Acc Cent 1.82

Disp Bot 3.24 in Acc Bot 0.68

Peak Defl 15.70 in

Inertia Force 5.88 kips Eqv Load 300.0

Bending Mt 285.02 kip-in Seismic C 1.29
C/Acc Bot 1.91

MATERIAL & MECHANICAL PROPERTIES

0 awQ

1b/ft

f'm 4900 psi Em (Code) 3680 ksi
Ig 666 in4 EmIg 2449000 kip-in2
Avg Freq 0.79 Hz Eleqv 170000 kip-in2
EmIg/EIeqv 14.41
LOCAL RESPONSE
Peak Joint 36

Rebar Strain 0.0072 0.0063 in/in
Strain Ductility 2.88 2.52 in
Avg Joint Opening 0.0329 0.0168 in
Faceshell Comp. Strain 0.0027 0.0021 1in/in
Faceshell Opening 0.0760 0.0413 in
Curvature 3.9200 2.2400 (1/in)*10-3
EI joint 127000 kip=-in2

CES October 9, 1989 10:25:57 am
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TCCMAR PROJECT

WALL No 10 DYNAMIC TEST Run Nb 12: BONDCSH 0.80 EPA
Wall Weight: 5.88 kips H/t Ratio: 50
Vert. Reinf: 3 # 7 Grouting : Partial
Dead Load: 300 ib/ft Splices : yes

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 5.27 in Acc Top 2.07 g
Disp Cent 19.65 in Acc Cent 2.48 g
Disp Bot 4.73 in Acc Bot 1.25 g
Peak Defl 16.92 in
Inertia Force 5.14 kips Eqv Load 280.0 1b/ft
Bending Mt 260.51 kip-in Seismic C 1.18

C/Acc Bot 0.95

MATERIAL & MECHANICAL PROPERTIES

f'm 4900 psi Em (Code) 3680 ksi
Ig 666 in4 EmIg 2449000 kip-in2
Avg Freq 0.61 Hz EIeqv 144000 kip-in2

EmIg/ETeqv 17.01

LOCAL RESPONSE
Peak Joint 36
Rebar Strain 0.0109 0.0077 in/in
Strain Ductility 4,36 3.08 in
Avg Joint Opening 0.0437 0.0230 in
Faceshell Comp. Strain 0.0031 0.0021 in/in
Faceshell Opening 0.0999 0.0542 in
Curvature 5.1100 2.8300 (1/in)*10-3
EI joint 91000 Xkip-in2
CES October 9, 1989 10:26:05 am
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WALL No 11 DYNAMIC TEST Run No

TCCMAR PROJECT

l1: Ms1

0.10 EPA

Wall Weight: 5.88 kips

Vert. Reinf: 3 # 7

H/t Ratio: 50
Grouting : Partial

Dead Load: 300 1b/ft Splices : No
SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE

Disp Top 1.51 in Acc Top 0.26 g
Disp Cent 2.58 in Acc Cent 0.49 g
Disp Bot 1.37 in Acc Bot 0.08 g
Peak Defl 2.14 in
Inertia Force 1.60 kips Eqv Load 80.0 1b/ft
Bending Mt 78.37 kip-in Seismic C 0.36

C/Acc Bot 4.32

MATERIAL & MECHANICAL PROPERTIES

f’m 4900 psi Em (Code) 3680 ksi
Ig 666 in4 EmIg 2449000 kip-in2
Avg Freq 1.39 Hz Eleqv 343000 kip-in2

EmIg/Eleqv 7.14

LOCAL RESPONSE
Peak Joint 35
Rebar Strain 0.0007 0.0006 in/in
Strain Ductility 0.28 0.24 in
Avg Joint Opening 0.0042 0.0029 in
Faceshell Comp. Strain 0.0003 0.0002 in/in
Faceshell Opening 0.0094 0.0066 in
Curvature 0.4700 0.3400 (1/in)*10-3
EI joint 231000 kip-in2
CES October 9, 1989 10:26:12 am
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TCCMAR PROJECT

WALL No 11 DYNAMIC TEST Run No 2: MS2 0.10 EPA
Wall Weight: 5.88 kips H/t Ratio: 50
Vert. Reinf: 3 # 7 Grouting : Partial
Dead Load: 300 1b/ft Splices : No

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 0.29 in Acc Top 0.27 g
Disp Cent 0.44 in Acc Cent 0.15 g
Disp Bot 0.29 in Acc Bot 0.11 g
Peak Defl 0.52 in
Inertia Force 0.36 kips Eqv Load 20.0 1b/ft
Bending Mt 21.32 kip-in Seismic C 0.10

C/Acc Bot 0.88

MATERIAL & MECHANICAL PROPERTIES

f'nm 4900 psi Em (Code) 3680 ksi
Ig 666 in4 EmIg 2449000 kip-in2
Avg Freq 2.27 Hz Eleqv 384000 kip-in2

EmIg/EIeqv  6.38

LOCAL RESPONSE
Peak Joint 35
Rebar Strain 0.0002 0.0002 in/in
Strain Ductility 0.08 0.08 in
Avg Joint Opening 0.0012 0.0008 1in
Faceshell Comp. Strain 0.0002 0.0001 in/in
Faceshell Opening 0.0025 0.0018 in
Curvature 0.1200 0.0955 (1/in)*10-3
EI joint 215000 kip-in2
CES October 9, 1989 10:26:19 am
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TCCMAR PROJECT

WALL No 11 DYNAMIC TEST Run No 3: TAFT1 0.10 EPA

Wall Weight: 5.88 Kkips
Vert. Reinf: 3 4 7
Dead Load: 300 1b/ft

H/t Ratio: 50
Grouting : Partial
Splices : No

SUMMARY

OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 0.91 in Acc Top 0.14 g
Disp Cent 1.58 in Acc Cent 0.27 g
Disp Bot 0.85 in Acc Bot 0.06 g
Peak Defl 1.02 in
Inertia Force 0.75 kips Eqv Load 40.0 1lb/ft
Bending Mt 37.11 kip-in Seismic C 0.17

C/Acc Bot 2.91

MATERIAL & MECHANICAL PROPERTIES

f'm 4900 psi
Ig 666 in4
Avg Freq 1.83 Hz

Em (Code) 3680 ksi
EmIg 2449000 kip-in2
ETleqv 341000 kip=-in2

EmIg/Eleqv 7.18

LOCAL RESPONSE

Peak Joint 35

Rebar Strain 0.0003 0.0003 in/in
Strain Ductility 0.12 0.12 in
Avg Joint Opening 0.0023 0.0014 in
Faceshell Comp. Strain 0.0002 0.0001 in/in
Faceshell Opening 0.0047 0.0032 in
Curvature 0.2300 0.1600 (1/in)*10-3
EI joint 232000 kip-in2

CES October 9, 1989 10:26:27 am
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TCCMAR PROJECT

WALL No 11 DYNAMIC TEST Run No 4: EILC1 0.10 EPA
Wall Weight: 5.88 Kkips H/t Ratio: 50
Vert. Reinf: 3 # 7 Grouting : Partial
Dead Load: 300 1b/ft Splices : No

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 1.41 in Acc Top 0.42 g
Disp Cent 2.19 in Acc Cent 0.47 g
Disp Bot . 1.30 in Acc Bot 0.15 g
Peak Defl 1.53 in
Inertia Force 1.06 kips Eqv Load 60.0 1b/ft
Bending Mt 56.71 kip-in Seismic C 0.26

C/Acc Bot 1.71

MATERIAL & MECHANICAL PROPERTIES

f'm 4900 psi Em (Code) 3680 ksi
Ig 666 1in4 EmIg 2449000 kip-in2
Avg Freg 1.77 BHz Eleqv 348000 kip-in2

EmIg/EIeqv 7.04

LOCAL RESPONSE
Peak Joint 35
Rebar Strain 0.0005 0.0004 in/in
Strain Ductility 0.20 0.16 in
Avg Joint Opening 0.0031 0.0021 in
Faceshell Comp. Strain 0.0002 0.0001 in/in
Faceshell Opening 0.0067 0.0048 in
Curvature 0.3300 0.2400 (1/in)*10-3
EI joint 230000 Kkip-in2
CES October 9, 1989 10:26:34 am
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TCCMAR PROJECT

WALL No 11 DYNAMIC TEST Run No

5: TAFT2 0.20 EPA

Wall Weight: 5.88 Kkips H/t Ratio: 50
Vert. Reinf: 3 # 7 Grouting Partial
Dead Load: 300 1b/ft Splices No
SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE

Disp Top 2.68 in Acc Top 0.31 g
Disp Cent 4.99 in Acc Cent 0.68 g
Disp Bot 2.35 in Acc Bot 0.19 g
Peak Defl 3.18 in
Inertia Force 2.05 kips Eqv Load 110.0 1b/ft
Bending Mt 100.68 kip-in Seismic C 0.46

C/Acc Bot 2.40

MATERIAL & MECHANICAL PROPERTIES

f'’m 4900 psi Em (Code) 3680 ksi
Ig 666 in4 EmIg 2449000 kip-in2
Avg Freq 1.22 Hz Eleqv 297000 kip-in2

EmIg/Eleqv 8.25

I.OCAL RESPONSE
Peak Joint 35
Rebar Strain 0.0009 0.0008 1in/in
Strain Ductility 0.36 0.32 in
Avg Joint Opening 0.0061 0.0039 in
Faceshell Comp. Strain 0.0005 0.0003 in/in
Faceshell Opening 0.0134 0.0092 in
Curvature 0.6700 0.4800 (1/in)*10-3
EI joint 210000 Kkip-in2
CES October 9, 1989 10:26:41 am
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TCCMAR PROJECT

WALL No 11 DYNAMIC TEST Run No 6: ELC2 0.20 EPA
Wall Weight: 5.88 Xkips H/t Ratio: 50
Vert. Reinf: 3 # 7 Grouting : Partial
Dead Load: 300 1b/ft Splices : No

SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE
Disp Top 1.59 in Acc Top 0.47 g
Disp Cent 2.83 in Acc Cent 0.65 g
Disp Bot 1.50 in Acc Bot 0.18 g
Peak Defl 1.88 in
Inertia Force 1.00 kips Eqv Load 70.0 1b/ft
Bending Mt 62.71 kip-in Seismic C 0.28
C/Acc Bot 1.58
MATERIAL & MECHANICAL PROPERTIES
f'm 4900 psi Em (Code) 3680 ksi
Ig 666 in4 Emlg 2449000 kip-in2
Avg Freq 1.77 Hz EIeqv 313000 kip-in2
EmIg/EIeqv 7.82
LOCAL RESPONSE
Peak Joint 35

Rebar Strain 0.0005 0.0005 1in/in
Strain Ductility 0.20 0.20 in
Avg Joint Opening 0.0036 0.0023 in
Faceshell Comp. Strain 0.0003 0.0002 in/in
Faceshell Opening 0.0077 0.0052 in
Curvature 0.3700 0.2700 (1/in)*10-3
EI joint 214000 kip-in2

CES October 9, 1989 10:26:49 am
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TCCMAR PROJECT

WALL No 11 DYNAMIC TEST Run No 7: BONDC 0.40 EPA
Wall Weight: 5.88 kips H/t Ratio: 50
Vert. Reinf: 3 # 7 Grouting : Partial
Dead Load: 300 1b/ft Splices : No

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 3.78 in Acc Top 0.39 g
Disp Cent 8.21 in Acc Cent 1.06 g
Disp Bot 2.62 in Acc Bot 0.33 g
Peak Defl 7.03 in
Inertia Force 3.97 kips Eqv Load 200.0 1b/ft
Bending Mt 187.67 kip-in Seismic C 0.85

C/Acc Bot 2.58

MATERIAL & MECHANICAL PROPERTIES

f'm 4900 psi Em (Code) 3680 ksi
Ig 666 in4 EmIg 2449000 kip-in2
Avg Freq 1.07 Hz Eleqv 250000 kip-in2

EmIg/ETleqv 9.80

LOCAL RESPONSE
Peak Joint 35
Rebar Strain 0.0017 0.0016 in/in
Strain Ductility 0.68 0.64 in
Avg Joint Opening 0.0072 0.0058 in
Faceshell Comp. Strain 0.0009 0.0008 in/in
Faceshell Opening 0.0176 0.0146 in
Curvature 0.9500 0.8000 (1/in)*10-3
EI joint 235000 kip-in2
CES October 9, 1989 10:26:56 am
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WALL No 11 DYNAMIC TEST Run No

TCCMAR PROJECT

8: ELC

0.40 EPA

Wall Weight: 5.88 Kkip

s

H/t Ratio: 50

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

Disp Top 4.96 in Acc Top 0.52 g
Disp Cent 10.00 in Acc Cent 1.26 g
Disp Bot 3.09 in Acc Bot 0.35 g
Peak Defl 7.28 in
Inertia Force 3.82 kips Eqv Load 200.0 1b/ft
Bending Mt 189.58 kip-in Seismic C 0.86

Cc/Acc Bot 2.46

MATERIAL & MECHANICAI PROPERTIES

f'm 4900 psi . Em (Code) 3680 ksi
Ig 666 in4 EmIg 2449000 kip=-in2
Avg Freq 1.01 Hz Eleqv 244000 kip-in2

EmIg/EIeqv 10.04

LOCAL RESPONSE

Peak Joint 35

Rebar Strain 0.0018 0.0016 in/in
Strain Ductility 0.72 0.64 in
Avg Joint Opening 0.0071 0.0059 in
Faceshell Comp. Strain 0.0010 0.0008 1in/in
Faceshell Opening 0.0179 0.0150 in
Curvature 0.9900 0.8300 (1/in)*10-3
EI joint 228000 kip-in2

CES October 9, 1989 10:27:04 am
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TCCMAR PROJECT

WALL No 11 DYNAMIC TEST Run No 9: BONDCS 0.40 EPA
Wall Weight: 5.88 kips H/t Ratio: 50
Vert. Reinf: 3 # 7 Grouting : Partial
Dead Load: 300 lb/ft Splices : No

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 3.10 in Acc Top 0.69 g
Disp Cent 5.41 in Acc Cent 0.87 g
Disp Bot 2.73 in Acc Bot 0.33 g
Peak Defl 4.18 in
Inertia Force 2.16 kips Egv Load 110.0 1b/ft
Bending Mt 104.72 kip-in Seismic C 0.47

C/Acc Bot 1.44

MATERIAL & MECHANICAL PROPERTIES

f'm 4900 psi - Em (Code) 3680 ksi
Ig 666 in4 EmIg 2449000 kip-in2
Avg Freq 1.04 Hz Eleqv 235000 kip-in2

EmIg/EIeqv 10.42

LOCAL RESPONSE
Peak Joint 35
Rebar Strain 0.0010 0.0009 in/in
Strain Ductility 0.40 0.36 in
Avg Joint Opening 0.0042 0.0035 in
Faceshell Comp. Strain 0.0005 0.0004 in/in
Faceshell Opening 0.0101 0.0086 in
Curvature 0.5300 0.4600 (1/in)*10-3
EI joint 228000 Kkip-in2
CES October 9, 1989 10:27:11 am
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TCCMAR PROJECT

WALL No 11 DYNAMIC TEST Run No 10: TAFTS

0.40 E

PA

Wall Weight: 5.88 Kkip
Vert. Reinf: 3 # 7
Dead Load: 300 1b/

S

ft

H/t Ratio: 50
Grouting : Parti
Splices : No

al

SUMMARY OF EXTREME VALUES

GLOBAL WALL RESPONSE

Disp Top 5.09 in Acc Top 0.62 g
Disp Cent 6.77 in Acc Cent 0.87 g
Disp Bot 4.76 in Acc Bot 0.37 g
Peak Defl 4.41 in
Inertia Force 2.28 Kips Eqv Load 110.0 1b/ft
Bending Mt 104.03 kip-in Seismic C 0.47

C/Acc Bot 1.28

MATERIAL & MECHANICAL PROPERTIES

f’m 4900 psi- Em (Code) 3680 ksi
Ig 666 in4 EmIg 2449000 kip-in2
Avg Freq 1.13 Hz Eleqv 221000 kip-in2

EmIg/ETIeqv 11.08

LOCAL RESPONSE
Peak Joint 35
Rebar Strain 0.0008 0.0008 in/in
Strain Ductility 0.32 0.32 in
Avg Joint Opening 0.0045 0.0031 in
Faceshell Comp. Strain 0.0007 0.0004 in/in
Faceshell Opening 0.0089 0.0076 in
Curvature 0.6400 0.4100 (1/in)*10-3
EI joint 251000 kip-in2
CES October 9, 1989 10:27:18 am
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TCCMAR PROJECT

WALL No 11 DYNAMIC TEST Run No 11:

MS5

0.40 E

Pa

Wall Weight: 5.88 Kkips

H/t Ratio: 50

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

Disp Top 5.51 in Acc Top 0.61 g
Disp Cent 5.84 in Acc Cent 0.86 g
Disp Bot 3.42 in Acc Bot 0.39 g
Peak Defl 3.33 in
Inertia Force 1.90 kips Eqv Load 100.0 1b/ft
Bending Mt 90.24 kip-in Seismic C 0.41

C/Acc Bot 1.05

MATERIAL & MECHANICAL PROPERTIES

f'm 4900 psi Em (Code) 3680 ksi
Ig 666 in4 EmIg 2449000 kip-in2
Avg Freq 1.22 Hz Eleqv 254000 kip-in2

EnIg/EIeqv 9.64

LOCAL RESPONSE
Peak Joint 35
Rebar Strain 0.0008 0.0007 in/in
Strain Ductility 0.32 0.28 in
Avg Joint Opening 0.0036 0.0030 in
Faceshell Comp. Strain 0.0005 0.0003 1in/in
Faceshell Opening 0.0085 0.0070 1in
Curvature 0.4600 0.3600 (1/in) *10-3
EI joint 224000 kip-in2
CES October 9, 1989 10:27:26 am
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TCCMAR PROJECT

WALL No 11 DYNAMIC TEST Run No 12: BONDCH 0.80 EPA
Wall Weight: 5.88 Kips H/t Ratio: 50
Vert. Reinf: 3 # 7 Grouting : Partial
Dead Load: 300 1b/ft Splices : No

SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE
Disp Top 5.64 in Acc Top 1.11 g
Disp Cent 14.91 in Acc Cent 1.82 g
Disp Bot 3.34 in Acc Bot 0.69 g
Peak Defl 13.63 in
Inertia Force 6.27 kips Eqv Load 320.0 1b/ft
Bending Mt 299.50 kip-in Seismic C 1.36
C/Acc Bot 1.97
MATERIAL & MECHANICAL PROPERTIES
f/m 4900 psi Em (Code) 3680 ksi
Ig 666 in4 EmIg 2449000 kip-in2
Avg Freq 0.92 Hz Eleqv 206000 kip-in2
EmIg/ETIeqv 11.89
LOCAL RESPONSE
Peak Joint 35

Rebar Strain 0.0079 0.0050 in/in
Strain Ductility 3.16 2.00 in
Avg Joint Opening 0.0177 0.0161 in
Faceshell Comp. Strain 0.0019 0.0017 in/in
Faceshell Opening 0.0422 0.0391 in
Curvature 2.2400 2.0900 (1/in)*10-3
EI joint 115000 kip-in2

CES October 9, 1989 10:27:33 am
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TCCMAR PROJECT

WALL No 11 DYNAMIC TEST Run No 13: BONDCSH 0.80 EPA
Wall Weight: 5.88 kips H/t Ratio: 50
Vert. Reinf: 3 # 7 Grouting : Partial
Dead Load: 300 1b/ft Splices : No
SUMMARY OF EXTREME VALUES
GLOBAL WALL RESPONSE
Disp Top 5.22 in Acc Top 1.96 g
Disp Cent 14.67 in Acc Cent 2.91 g
Disp Bot 4.79 in Acc Bot 1.32 g
Peak Defl 15.03 in
Inertia Force 5.15 kips Eqv Load 280.0 1b/ft
Bending Mt 258.48 kip-in Seismic C 1.17
C/Acc Bot 0.89
MATERIAL & MECHANICAL PROPERTIES
f£f'm 4900 psi Em (Code) 3680 ksi
Ig 666 in4 EmIg 2449000 kip-in2
Avg Freq 0.89 Hz EIleqgv 161000 kip-in2
EmIg/Eleqv 15.21

LOCAL RESPONSE

Peak Joint 35

Rebar Strain 0.0085 0.0059 in/in
Strain Ductility 3.40 2.36 in
Avg Joint Opening 0.0190 0.0190 in
Faceshell Comp. Strain 0.0020 0.0017 in/in
Faceshell Opening 0.0507 0.0446 in
Curvature 2.6500 2.3200 (1/in)*10-3
EI joint 111000 kip-in2

CES October 9, 1989 10:27:40 am
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TCCMAR PROJECT

WALL No 11 DYNAMIC TEST Run No 14:

BONDCSH

0.80 EPA

Wall Weight: 5.88 kips

H/t Ratio: 50

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

Disp Top 5.12 in Acc Top 1.96 g
Disp Cent 17.41 in Acc Cent 2.36 g
Disp Bot 4.83 in Acc Bot 1.21 g
Peak Defl 15.70 in
Inertia Force 4.55 kips Eqv Load 240.0 1b/ft
Bending Mt 220.60 kip-in Seismic C 1.00

C/Acc Bot 0.83

MATERIAL & MECHANICAL PROPERTIES

f’m 4900 psi Em (Code) 3680 ksi
Ig 666 in4 EmIg 2449000 kip-in2
Avg Freq 0.89 Hz Eleqgv 132000 kip=-in2

EmIg/EIeqv 18.55

LOCAL RESPONSE
Peak Joint 35
Rebar Strain 0.0082 0.0059 1in/in
Strain Ductility 3.28 2.36 in
Avg Joint Opening 0.0192 0.0170 1in
Faceshell Comp. Strain 0.0046 0.0037 in/in
Faceshell Opening 0.0566 0.0487 in
Curvature 3.4000 2.8800 (1/in)*10-3
EI joint 77000 Kkip-in2
CES October 9, 1989 10:27:48 am
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