Rone Engineering

8908 Ambassador Row, Daltas, TX 75247

2696 Gravel Drive, Fort Worth, TX 76118

7761 W Little York, Ste 660, Houston, TX 77040
Corporate Phone: (214) 638-9745

REPORT OF ARIZONA SANDSTONE

Client: Cleveiand. Marble, LP Report No.: 902102
Mr Ronnie Perez Project No.: 0511068
219 East Bristo] Lane 11/25/2005

Date of Service:
Of‘ﬂﬂge CA 92865-2715 chort Date: 12/16/2005

Project: Westlake Landmark
Buildings 1 & 1
ASTM Stone Testing

Services: Perform required tests on Arizona Sandstone

Report of Tests

On this date, a representative of Rone Engineering Services, Ltd. perform

physical properties tests on Arizona Sandstone submitted by Cleveland Marble LP.
These tests included:

Absorption and Bulk Specific Gravity (ASTM C 97)
Flexural Strength {BSTM C BBO)

Bent Bolt Anchor Pullout (ASTM C 135%4)

Edge Kerf Clip {&8TM C 1354)

= g DY

Results of these tesis are given on the following pages.

Rone Engineering
Technician: Jack Gary
Report Distribution:
{1) Cleveland Marble, LP // Z ~—
Ja ary

Spectél Testing

LIMITATIONS: The test results presented berein were prepared based upon the specific samples provided for testing We assume no responsibility for variation in quality

(composition, appearance, etc } or any other feature of simitar subject matier provided by persons or conditions over which we have no control Qur lefters and reports are

for the exclusive use of the clients to whom they are addressed and shall not be reproduced except in full without the written approval of Rore Engineering Services, Lid
99



8908 Ambnssador Row, Dallas, TX 75247

2696 Gravel Drive, Fort Worth, TX 76118

7701 W. Litile York, Ste. 600 Husten, TX 77040
Corporaie Phones (214) 63U-Y745

Rone Engineering

Report of
Absorption and Bulk Specific Gravity of Dimension Stone

Client: Cleveland Marble LP Report No.: 902102
Project: Westlake Landmark Project No.: 0511068
Page: 20of8 Date of Service: Nov. 25, 2005
Material: Arizona Sandstone
Test Method: ASTM C97, Absorption and Bulk Specific Gravity of Dimension Stone
Calculation: Absorption-((SSD Weight-Oven Dry Weight)/Oven Dry Weight) x 100
Bulk Specific Gravity-{Oven Dry Weight)/(SSD Weight-In Water Weight)
Density-Bulk Specific Gravity x 62.4
Sample Oven Dry| SSD in Water {Absorption Density
Number Weight | Weight | Weight
(grams) | (grams) | (grams) (%) (Ibs/cu. ft.)
] 400.7 4142 240.5 3.37 143.9
4142 428.2 248.8 3.38 1441
3 407.3 421.2 244.6 341 143.9
Average: 3.39 144.0
LIMITATIONS: The test results presented horein were prepared based upon the spetific samples provided for testing. We nssume 5o responsibiity for variation in qualiy (

appearance. performance. etc.) or any other feature of similar subject matter provided by persons or conditions over which we have ne control. Our kters and reports are for the extlusive
use af the clients 1o whom thcy nre addressed and shali not be reprodeced except iy full withowt the written approval of Rone Engincering Services. Lid



RO n e E n g i n e e ri n g B9OB Ambassndor Row, Dallas, TX 73247

2696 Grave! Drive, Fort Worth, TX 76118
6308 Rotlnway, Ste. 150, Houosten, TX 77040
Corporate Phone: (214) 630-9745

Client:

Project:

Page:

Material;

Test Method:
Calculation:
Loading:

Nominal Dimensions:

Report of
Flexural Strength
Cleveland Marble LP Report No.: 902102
Westlake Landmark Project No.: 0511068
Jof8 Date of Service: Nov. 25, 2005

Arizona Sandstone

ASTM C880, Test Method for Flexural Strength of Dimensional Stone

(3 x the failure load x the span) / (4 x width x thickness squared)

Applied quarter point with the finished face in tension at 600 psi per minute.

Span Width | Thickness
(inches) | (inches) | (inches)

12.5 4 1.7
Conditioning: Wet: 48 hours immersion in water at 69F (+/-3F)
Finish: Split
Rift Direction: Perpendicular
Sample Block Dimensions Failure Load Test Results
Number | Number Span Width | Thickness
(inches) | (inches) | (inches) {Ibs) (psi)

1 N/A 12.50 4.04 1.67 541 450

2 N/A 12.50 4.15 1.68 628 503

3 N/A 12.50 4.00 1.70 773 627

4 N/A 12.50 4.01 1.66 626 531

5 N/A 12.50 4.02 1.64 660 572

6 N/A 12.50 4.02 1.74 852 656

7 N/A 12.50 4.01 1.73 742 580

8 N/A 12.50 4.05 1.58 624 579
Average wet perpendicular mode: 562
Standard deviation: 66
Variance: 11.74 %

LIMITATIONS: The tesl reselts presented heseih were prepared based upon the specific sumplies provided for testing. We assume no responsibility for variation in quakity (composition.

nppearance. performance. eie.) or any ather feature of similar subject matter provided by persons or conditions over which we bave no eontrol. Our letters and repons are for the exclusive

use of the clients 1o whom they are addressed and shall not be reproduced except in full without the writien approval of Rene Engincering Services. Lud



RQ ne E ng E n eeri ng 8968 Ambnssader Row, Dallas, TX 75247
P e

2696 Gravel Drive, Fort Worth, TX 76118
6300 Rothway, Ste. 150, Houston, TX 77640
Carporate Phone: (214) 634-9745

Client:

Project:

Page:

Material:

Test Method:
Calculation:
Loading:

Nominal Dimensions:

Report of
Flexural Strength
Cleveland Marble LP Report No.: 902102
Westlake Landmark Project No.: 0511068
40of8§ Date of Service: Nov. 25, 2005

Arizona Sandstone

ASTM C880, Test Method for Fiexural Strength of Dimensional Stone

(3 x the failure load x the span) / (4 x width x thickness squared)

Applied quarter point with the finished face in tension at 600 psi per minute.

Span Width | Thickness
(inches) | (inches) | (inches)

12.5 4 1.7
Conditioning: Dry: 24 hours in a heated, ventilated, chamber at 122F (+/-4F)
Finish: Split
Rift Direction: Perpendicular
Sample Block Dimensions Failure Load Test Results
Number | Number Span Width | Thickness
(inches) | (inches) { {inches) (ibs) (psi)
1 N/A 12.50 4.01 1.67 1,071 898
2 N/A 12.50 4.12 1.60 1,085 964
3 N/A 12.50 3.98 1.81 943 678
4 N/A 12.50 4.02 1.79 1,319 960
5 N/A 12.50 4.03 1.69 1,061 864
6 N/A 12.50 4.10 1.65 1,224 1,028
7 N/A 12.50 3.96 1.73 1,010 799
8 N/A 12.50 4.14 1.74 1,019 762
Average wet perpendicular mode: 869
Standard deviation: 117
Variance: 13.46 %
LIMITATIONS: The lest resulls presented herein were prepared based upon the specific ssmples provided for tesiing. We nssume no responsibility for variation in quality (

sppeatance. performance. ete }or any other feature of similar subject matier provided by persons or conditions over which we have no centrol. Qur letters snd reports are for the exclusive

use of the clients to whom they are addressed nnd shall not be reproduced except in full without the wrinten approval of Rone Engincering Services. Lid



Ron e E n g i n eeri n g 8948 Ambassador Row, Pallas, _IX 75247
2696 Gravel Drive, Fort Worth, TX 76118

fisips g i = 5 6300 Rotinway, Ste. 150, Houston, TX 77040
Caorporate Phone: {214) 630-9745

Report of
Bent Bolt Anchor Pullout Test
Client: Cleveland Marble LP Report No.: 902102
Project: Westlake Landmark Project No.: 0511068
Page: 50f3 Date of Service: Nov. 23, 2005

Material: Arizona Sandstone

Test Method: ASTM C 1354, Standard Test Method for Strength of Individual Stone
Anchorages in Dimension Stone

Calculation: Anchorage system load = Test machine load

Loading: Constant rate of loading at 100 - 120 Ibs./minute until failure

Anchor Description: 1/4" dia. bent threaded rod installed in 5/16" dia. hole x 1" deep
utilizing Bonstone epoxy system (Detail T1)
Nominal Dimensions:

Length Width Thickness
{inches) (inches) (inches)
12 12 1.7

Conditioning: Wet: 48 hours immersion in water at 69° F. (+/-3)

Finish: Split
Sample Failure Mode Anchorage System
Number Load (1bf.)
I Stone fracture through anchor 885
2 Stone fracture through anchor 506
3 Stone fracture through anchor 610
4 Stone fracture through anchor 483
3 Stone fracture through anchor 767
6 Stone fracture through anchor 707
7 Stone fracture through anchor 465
8 Stone fracture through anchor 585
9 Stone fracture through anchor 615
10 3" Cone 443
Average Wet Bent Bolt System Load: 607
Standard Deviation: 97
Variance (percent): 15.99

L IMTFATIONS: The lest results presented herein wese prepared based upon the specifie samples provided for testing. We assume no responsibility for varintion it quatin {composition.
appearance. performance. ©1c.) or any other feature of similar subject matier provided by persons o conditions over which we have no control. Qur letters and reports are for the exclusive
use of the clients fo whom they are addressed and shial! not be reprodured except i full without the written approval of Rane Engincering Services. 1.



Ron e E n i nee ri n 8998 Ambassador Row, Dalias, TX 75247
g g 2696 Gravel Drive, Fort Worth, TX 76118
6300 Rothway, Ste. 150, Houston, TX 77048
Corporate Phone: (2314) 630-9745

Report of
Bent Bolt Anchor Pullout Test
Client: Cleveland Marble LP Report No.: 902102
Project: Westlake Landmark Project No.: 0511068
Page: 6of8 Date of Service: Nov. 25, 2005

Material: Arizona Sandstone

Test Methed: ASTM C 1354, Standard Test Method for Strength of Individual Stone
Anchorages in Dimension Stone

Calculation:  Anchorage system load = Test machine load

Loading: Constant rate of loading at 100 - 120 lbs./minute until failure

Anchor Description: 1/4" dia. bent threaded rod installed in 5/16" dia. hole x 1" deep
utilizing Bonstone epoxy system (Detail T1)
Nominal Dimensions:

Length Width Thickness
(inches) (inches) (inches)
12 12 1.7

Conditioning: Dry: 24 hours in a heated ventilated oven at 122 F (+/- 3F)

Finish: Split
Sample Failure Mode Anchorage System
Number Load (Ibf.)
] Stone fracture through anchor 1,075
2 Stone fracture through anchor 833
3 Stone fracture through anchor 1,095
4 Stone fracture through anchor 1,185
5 Stone fracture through anchor 1,109
6 Stone fracture through anchor 1,104
7 Stone fracture through anchor 1,104
g 5" Cone 1,328
9 4" Cone 1,248
10 Stone fracture through anchor 1,423
Average Wet Bent Bolt System Load: 1,150
Standard Deviation: 153
Variance (percent): 13.30

LIMITATIONS: The 1est resubts presenied herein wese prepared based upon the specific samples provided for lesting. We assume no responsibility for varintion in qualiy (composition.
appesante. perlbnmance, eie.) o ary other feature of simitar subjest maiter provided by persons or conditions ever whith we have no control - Gur betters and reports are far the exclusive
use of the clicnts 1o whom they are addressed and shall not be reproduced except in Tt} without the written spproval of Rone Engineering Services Lid
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R@ n e E n g l n ee E"E n g 8908 Ambassador Row, Dallas, TX 75247
2696 Gravel Drive, Forlt Worth, TN 76118
6300 Rotlhway, Ste. 156, Houston, T'X 77040
Corporate Phone: (214) 630-9745

Report of
Kerf Tests
Client: Cleveland Marble LP Report No.: 502102
Project: Westlake Landmark Project No.: 0511068
Page: 7o0f8 Date of Service: Nov. 25, 2005
Material: Arizona Sandstone
Test Method: ASTM C1354, Strength of Individual Stone Anchorages in Dimension Stone,
utilizing 12" wide x 1" kerf clips (Sheet T-2)
Calculation: (Appled Load x Loading Span) / Bearing Span
Loading: Load applied as noted.

Nominal Dimensions:

Length Width | Thickness| Kerf Leg (inches)
(inches) | (inches) | (inches) Depth | Thickness

12 12 1.7 1.19 S3-.75
Conditioning: Wet: 48 hours immersion in water at 69F (+/-3F)
Finish: Split
Rift Direction: Perpendicular
Sample | Kerf Leg Load Test Spans Failure Anchorage System
Number | Thickness | Surface | Loading | Bearing Load Load
(inches) (inches) | (inches) (1bf) (1bf)

1 0.62 Face 7.63 10.00 251 192

2 0.61 Face 7.63 10.00 324 247

3 0.61 Face 7.63 10.00 367 280

4 0.62 Face 7.63 10.00 343 262

5 0.65 Face 7.63 10.00 472 360

6 0.67 Face 7.63 10.00 404 308

7 0.67 Face 7.63 10.00 366 279

8 0.75 Face 7.63 10.00 457 349

9 0.53 Face 7.63 10.00 222 169

10 0.57 Face 7.63 10.00 216 165
Average Anchorage System Load: 275
Standard deviation: 71
Variance: 25.84 %

Note: All failures consisted of stone fracture full width of test sample.

£ IMETAHIUNS, Lhe tost Tesuits preserted heroin were prepared based upon Uit speeil samples prowvided tor 1esting. We sssume no responsiibily lor varehon in quatity (compasition,
ARPEALARCE. perlormance. B¢ ) or any other fealiee of stular subject matter provided by persens of Sondisons over which we have no cantrol. Uur letters ohd reports are lor the exclusive
Lse of the clenits to whom Ihey sre addressed and shall 5ot be reproduced except i tull without ihe wrlten approval of lone Begmhecnng Services. Lid



6304 Rothway, Ste. 150, Liouston, TX 77040
Corporate Phone: (214) 634-9745

" a
8908 Ambassador Row, Dallas, TX 75247
Rone Engineering S8 Ambsdor o Dol X 7524

Report of
Kerf Tests
Client: Cleveland Marble LP Report No.: 902102
Project: Westlake Landmark Project No.: 0511068
Page: §of8 Date of Service: Nov. 25, 2005
Material: Arizona Sandstone
Test Method: ASTM (1354, Strength of Individual Stone Anchorages in Dimension Stone,
utilizing 12" wide x 1" kerf clips (Sheet T-2)
Calculation: (Appled Load x Loading Span) / Bearing Span
Loading: Load applied as noted.

Nominal Dimensions:

Length Width |Thickness| Kerf Leg (inches)
(inches) | (inches) | (inches) Depth | Thickness

12 12 1.7 1.19 58 -.69
Conditioning: Dry: 24 hours in a heated ventilated oven at 122F (+/- 3F)
Finish: Split
Rift Direction: Perpendicular
Sample | Kerf Leg Load Test Spans Failure Anchorage System
Number | Thickness | Surface | Loading | Bearing Load Load
(inches) (inches) | (inches) (Ibf) (Ibf)

1 0.63 Face 7.63 10.00 777 593

2 0.61 Face 7.63 10.00 824 629

3 0.63 Face 7.63 10.00 825 629

4 0.64 Face 7.63 10.00 776 592

5 0.66 Face 7.63 10.00 795 607

6 0.58 Face 7.63 10.00 749 571

7 0.62 Face 7.63 10.00 761 581

8 0.69 Face 7.63 10.00 999 762

9 0.66 Face 7.63 10.00 485 370

10 0.64 Face 7.63 10.00 711 542
Average Dry Anchorage System Load: 604
Standard deviation: 98
Variance: 16.24 %

Note: All failures consisted of stone fracture full width of test sample.

LtMEEALIONS: Lhe test resulls presented herem were prepared based upon the specitic samples provided for testing, We asseme no responsibilily for vanation in guahty (Composition,
appearance. performance, eic ) or any other feature ol smiar subject malter provided by persens or cahdilions over which we have no control  Uur 1eliers and sepons are 107 the exelusive
use of the clients 1o whom they are addressed ane shall nol be reproduced except n full withiout the whtten approval of lRone Lngneenng Services Lid



