14.

15.

Residual Factor

0.70
070
0.75
0.85
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The table below is a summary of the allowable properties of the various visual grades

for the 3x4 dimension lumber at the time of the collapse based on our laboratory

results. The allowable bending strength provided for the ECON grade was calculated

based documented scientific literature cited in ASTM D 245 regarding the effect of

slope-of-grain on bending strength. No other allowable stresses could be calculated

for the economy grade material.

Visual Current Allowable Stresses (psi)
Grade

F, E F, Fe,!
88 1,300 1.1x10° 100 350
No. 1 925 1.0x10° 100 350
No. 2 925 1.0x10° 100 350
No. 3 525 0.8x10° 100 350
CONST 700 0.9x10° 100 350
STAND 375 0.8x10° 100 350
ECON 200 — - -

A summary of the approximate mean ultimate stresses for each grade of the 3x4

lumber are provided below. For the two strength properties (F, and F,), the L5%

(lower 5™ percentile) value was determined where as only mean (%) values were

reported for Eand F,, which are considered primarily serviceabihty properties. Mean

values were also reported for F, and ¥ using published coefficients of variation. To
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convert allowable design stresses to ultimate stresses, the general adjustment further
must be removed from the allowable design stress. This was done to provide the data
in the following summary. For stress calculations, we recommend using the 1.5% for
both strength properties (F, and F,) since these values represent the samples which

would fail first in a collapse.

Visual Removal of General Adjustment Estimated Allowable Mean
Grade Factor = L5% or %* (psi) Ultimate Stresses = % (psi)
F, L3% EX F,L5% Fe,% Fy% E F% | Fex
S5 2,757 0.98x10° 202 603 4,683 0.98x10° 262 603
No. 1 1,930 0.92x10¢ 202 603 3,278 0.92x10° 262 603
No.2 1,930 0.92x10° 202 603 3,278 0.92x10° 262 603
No.3 1,103 0.79x10° 202 603 1,873 | 0.79x10° | 262 | 603
CONST 1,470 0.86x10° 202 603 2,496 0.86x10° 262 603
STD 809 0.79x10° 202 603 1,374 0.79xi0° 262 603
ECON? 405 — —_ 689 — | —

Although the L5% exclusion value is technically the most important and most
appropriate value to use for estimates of ultimate strength for the determination of
failure, WAS, Inc. was also requested to provide an estimated mean strength value
for the lumber used at 246 Spring Street. This was accomplished by computing a
mean value weighted by the lumber grades observed during our inspection. The
resulting values are 3132 psi for Fy, 262 psi for F,, and 603 for Fc L, and 916,000 psi
for E.
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16.  Two loading conditions were used to examine the ultimate concentrated load levels

in four 4"x8" concrete formwork plywood panels. The load conditions were as

follows:
1. Base plate located at center of 16" rspan, interior edge of plate 11"
from panel edge.
2. Base plate located at center of 16" span, interior edge ~24-26" from
panel edge.

The resulting failure patterns at the time of testing were consistent with those punch
through failures observed during our inspection. The results of the concentrated load

testing for each loading condition are provided m both tables below:

Loading Condition #1 » 2'x4" Test Specimcn with Base Plate at Center of 16"
Span & Interior Edge of Base Plate 11" from Panel Edge.

Sample Thickness Maximum Load Deflection at
{in.) (Ibs.) Maximum Load
(Punch Through) (im)
(Puncb Through)

TP8-A #1 0.65 4,988 0.73

TP8-A #2 0.64 5,151 1.70

TP9-A #2 0.65 4,857 1.70

PW4055 #2 0.61 3,586 0.63

Mean — 4,646 1.19
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Loading Condition #2 » 2'x4' Test Specimen with Base Plate at Center of 16"
Span & Interior Edge of Base Plate 20"-24" from Panel Edge.

Sample Thickness Maximum Load Deflection at

(in.) (1bs.) Maximum Load
(Punch Through) (in)

(Punch Through)
TP10-A 0.65 8,697 1.00
TP9-A 0.65 6,765 0.90
PWA4055 #1 0.61 3,753 0.60
Mean e 6,393 0.83

In addition to maximum load (punch through), deflections at punch through were

also measured. For loading condition #1, the mean deflection at punch through was

1.19". For loading condition #2, it was 0.83" with a combined mean of 1.04".

17.  The nailing pattern spacing observed during our inspection ranged from 3" to 20"

with an average of 9-1/4". Nailing was primarily observed around the panel edges

and not within the field of the panels.

Respectfully Submitted,

Wood Advisory Services, Inc.

WiZL

M.E. Anderson, M.S.
Wood Scientist
MEA:kIEschmasyz,nw.Rua125.01.wpd

Wood Advisory Services, Inc.

A.L. De Bomis, Ph.D.
President/Principal Wood Scientist
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Client: Dan Eschenasy

Project Spring Street

Job No. 08.125

Test Concentrated Load Test Data

Loading Condition #1 - Base plate with interior edge 11" from panel edge

Loading Condition #2 - Base plate with interior edge 20"-24" from panel edge

Defl. - The deflection read on the engineers ruler during the test

Actual Defl. - The actual deflection after adjusting for the initial offset (first reading for Defl.)

Meter Value - The digital output from the meter

Actual Value - The digital meter output value adjusted using calibration between proving ring and digital meter

TP8-A #1: 2'x4', Loading Condition #1 Thickness = 0.647 in.
Defl. Actual Defl. {in.) Meter Value (units) Actual Value (Ibs.)
53 0 0 0
5.4 0.1 500 499
5.5 0.2 1000 1002
5.55 0.25 1500 1508
5.8 0.3 2000 2009
585 0.35 2500 2513
5.7 0.4 3000 3017
5775 0.475 3500 3520
5.825 0.525 4000 4024
59 0.6 4500 4527
Max. 6.025 0.725 4958 4988
TP8-A #2: 2'x4', Loading Condition #1 Thickness = 0.642 in.
Defl. Actual Defl. (in.) Meter Value (units) Actual Value (Ibs.)
52 0 0 0
5275 0.075 500 499
53 0.1 1000 1002
5.375 0.175 1500 15086
5.425 0.225 2000 2009
5.475 0.275 2500 2513
5.525 0.325 3000 3017
5.6 0.4 3500 3520
5.7 0.5 4000 4024
58 0.6 4500 4527
5.95 0.75 5000 5031
Max. 6.9 1.7 5118 5151
TP10A: 4'x4’, Loading Condition #2 Thickness = 0.653 in.
Defl. Actual Defl. (in.) Meter Value (units) Actual Value (Ibs.)
53 0 0 0
5375 0.075 500 499
5425 0.125 1000 1002
5.475 0.175 1500 1506
5.5 0.2 2000 2009
5.575 0.275 2500 2513
5625 0.325 3000 3017
5875 0.375 3500 3520
5.7 0.4 4000 4024
5775 0.475 4500 4527
5.8 0.5 5000 5031
5.825 0.525 5500 5534
5800 5937
5,925 0.625 6000 6038
6.025 0.725 6500 8541

6.075 6.775 70060 7045



6.125 0.825 7500 7549

8.2 0.9 8000 8052
6.3 1 8500 8556
Max. 6.3 1 8540 8697
TP9A: 4'x4’, Loading Condition #2 Thickness = 0.653 in.
Defl. Actual Defl. (in.) Meter Value (units) Actual Value (lbs.)
52 0 0 0
5275 0.075 500 499
5325 0.125 1000 1002
5.375 0.175 1500 1508
5.425 0.225 2000 2008
5.475 0.275 2500 2513
55 0.3 3000 3017
5.55 0.35 3500 3520
56 0.4 4000 4024
57 0.5 4500 4527
5775 0.575 5000 5031
5.825 0625 - 5500 5534
5.9 0.7 6000 6038
5.95 0.75 ] 5500 6541
6 0.8 6575 6617
Max. 6.1 0.9 8722 6765
TP9A#2: Z'x4’, Loading Condition #1 Thickness = 0.653 in.
Defl. Actual Defl. (in.) Meter Value (units) Actual Value (lbs.)
5 0 0 0
5.1 0.1 500 499
515 0.15 1000 1002
52 0.2 1500 1508
525 0.25 2000 2009
53 C.3 2500 2513
5.35 0.35 3000 3017
5.425 0.425 3500 3520
586 0.6 4000 4024
5.625 0.625 4100 4124
5.65 0.65 4200 4225
57 0.7 4300 4326
5.75 0.75 4400 4427
5825 0.825 4500 4527
59 0.9 4590 4618
6.2 1.2 4600 4628
6.3 1.3 4700 4729
6.425 1.425 4800 4829
Max. 6.7 1.7 4827 4857
PW4055-#1: 4'x4", Loading Condition #2 Thickness = 0.606 in.
Defl. Actual Defl. {in.) Meter Value (units) Actual Value (Ibs.)
5 0 0 0
5.075 0.075 500 499
515 0,15 1000 1002
5.2 0.2 1500 1506
5.275 0.275 2000 2009
5.325 0.325 2500 2513
54 0.4 2600 2614
5.475 0.475 3000 3017
55 0.5 3131 3148
5.525 0.525 3500 3520
Max. 586 0.6 3731 3753

6.2 1.2 3695 37186



PWA4055-#2: 2'x4', Loading Condition #1 Thickness = 0.606 in.
Defl. Actual Defl, (in.) Meter Value (units) Actual Value (Ibs.)

5 0 0 0

5.125 0.125 500 409
52 0.2 1000 1002
5.26 0.25 1500 1506
5.3 0.3 2000 2008
5.375 0.375 2500 2513
5.425 0.425 2600 2614
5.5 0.5 3000 3017
Max. 5.625 0.625 3566 3586

58 0.8 2923 2939
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APPENDIX “C”
Report on Patent Aluminum Shores Tests
ATLSS Lehigh University



Structural Testing Laboratories
LEH IG H Fritz Engineering Laboratory

13 East Packer Avenue
UNITVERSITTY Bethlehem, PA 18015-4729

(610) 758-5498 Fax (610) 758-5902

June 15, 2009
FL2009.1208.1

Dan Eschenasy ,
Department Chief Structural Engineer
NYC Buildings

280 Broadway, 7™ Floor

New York, NY 10007

Subject: Testing of Shoring Towers for NYC Buildings

Dear Mr. Eschenasy,

On May 4" and 5™, 2009, six shoring towers were tested in the Fritz Lab Baldwin-Lima-Hamitton
5,000K testing machine. The 5,000K machine was calibrated on April 8, 2009. Three towers had
concentric axial force applied, and three towers had eccentric axial force applied. Five string pot
type displacement transducers were used to measure deflections for the eccentric load tests. The
test types and results are summarized in Table 1. Before and after photos of the six test
specimens are shown in Figures 1-12. ' )

Load was applied to the towers using an H frame arrangement. A spherical bearing block was
affixed to the bottom of the sensitive crosshead which loaded on a spreader beam which in turn
loaded on two load beams. The concentric test specimens were loaded directly through the four
columns using spacer blocks on top of the screw jack feet. The three eccentric load tests were
performed by moving the south load beam so that the center of the load was 2" outboard of the
centerline of the screw jack. The North load beam was centered over the screw jacks. Stringer
beams were also placed on top of the screw jack feet for the eccentric tests. The bottom screw
jack extensions were 12" for all tests except Tests 3 and 5, which had no bottom screw jacks. The
top screw jack extensions were either 18" or 21"

Table 1: Summary of Test Results

Test Test Type Btg; ]S J TCEiF:‘ ]SJ TOtal[iI:; ight Maﬁb:?ad Failure mode
1 Concentric Load Tower "A" 12 18 136 159,000 Racking
2 Concentric Load Tower "C" 12 18 136 154,500 Racking
3 Concentric Load Tower "B" None 18 130 152,100 Racking
4 | Eccentric Load (Various Components) 12 18 136 61,300 Screw jack buckling
5 Eccentric Load (Various Components) | None 21 133 52,100 Screw jack buckling
8 Eccentric Load (Various Components) 12 21 139 56,400 Top plate fractured

Structural Testing Laboratories
ATLSS Multidirectional Laboratory Fritz Engineering Laboratory




Tower 1 Pretest

Figure 1



The resulfs of the project presented in this report are provided on an “AS IS”
basis. University makes no warranties of any kind, express or implied, as to any
matter whatsoever, including, without limitation, warranties with respect to the
merchantability or fitness for a particular purpose of the project or any
deliverables. University makes no warranty of any kind with respect to freedom
from patent, trademark, copyright or trade secret infringement arising from the
use of the results of the project, deliverables, services, intellectual property or
other materials provided hereunder. University shall not be liable for any direct,
indirect, consequential, punitive, or other damages suffered by Sponsor or any
other person resulting from the project or use of any deliverables. Sponsor
agrees that it shall not make any warranty on behalf of University, express or
implied, to any person containing the application of the results or any
deliverables of this project.



Tower 1 Post Test

Figure 2
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Tower 2 Pretest

Figure 3



Figure 4: Tower 2 Post Test



Tower 3 Pretest

Figure 5
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Tower 3 Post Test
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Figure 7: Tower 4 Pretest



Tower 4 Post Test
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Tower 5 Pretest
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Figure 9
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Figure 10: Tower 5 Post Test



Tower 6 Pretest
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Tower 6 Post Test
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The locations of the sensors used for the testing are given using the cardinal directions. Figure 13
Shows the North and South directions relative to the 5,000K testing machine. Figure 14 shows the
five string pots and their designations. The vertical string pot measured the total axial compression
deflection of the tower. The remaining four string pots measured the lateral deflection of the
columns at the top of the screw jacks and at the bottom of the second tower tier.

Figure 13: 5,000K Machine with Columns Labeled N for North and S for South
West is in front of the machine, and East is in the back



Figure 14: Location of String Pots
Included with this report is a CD containing the 5,000K testing machine calibrations certificate,

additional test pictures, load deflection plots for the three eccentric load tests and an electronic
copy of this report.

Sincerely,

Robin J. Hendricks

Cc: Frank E. Stokes — ATLSS



APPENDIX “D”
Documentation and Preparatory
Documents for Shoring Layout
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