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Chapter 1. INTRODUCTION
1.1. BACKGROUND

Noise barriers, or soundwalls, are structures designed to abate noise in areas neighboring
a highway. Sound sources in the highway environment include vehicle engine and exhaust noise,
tire-pavement noise, and aerodynamic noise, which vary by vehicle type and speed. There are
many types of soundwall designs. Concrete soundwalls work by redirecting the travel of sound
away from a location.

When a soundwall is needed across a bridge structure, design options become more
limited. When a truck impacts a bridge rail, the lean of the truck over the top of the bridge rail
defines what is referred to as the working width or zone of influence. It is typically impractical
and cost prohibitive to locate a bridge-mounted soundwall outside the working width of the
bridge rail due to the additional deck width that would be required. If the soundwall is located
inside the barrier working width, it must be designed to accommaodate the associated vehicle
impact loads.

Vehicle impact conditions for the design of longitudinal barriers such as bridge rails are
prescribed in MASH. MASH defines six different test levels that increase in impact severity.
TxDOT wished to evaluate the impact performance of a concrete soundwall mounted on top of a
concrete bridge rail supported on a cantilevered deck to MASH Test Level 5 (TL-5) impact
conditions. Such a design can provide a cost-effective, crashworthy solution when a bridge-
mounted soundwall is needed.

1.2. OBJECTIVE

The purpose of the test reported herein was to assess the performance of the TXDOT
T80SS barrier with soundwall according to the safety-performance evaluation guidelines
included in MASH. The crash test was performed in accordance with MASH Test 5-12, which
involves a 36000V tractor-van trailer vehicle weighing 79,300 Ib impacting the longitudinal
barrier while traveling at 50 mi/h and 15 degrees.

This report provides details on the TXDOT T80SS barrier with soundwall, a description
and results of the crash test, and a performance assessment of the TxDOT T80SS barrier with
soundwall for MASH Test 5-12 longitudinal barrier evaluation criteria.
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Chapter 2. SYSTEM DETAILS

2.1. TEST ARTICLE AND INSTALLATION DETAILS

The test installation was 120 ft long and consisted of a steel-reinforced concrete deck,
barrier parapet, and soundwall. The 30-inch-wide, 12-inch-thick deck cantilever was anchored to
the foundation wall. The single-slope parapet was 42 inches tall, 12 inches wide at top, and
20 inches wide at bottom, with a continuous slope on the traffic side. The field side of the
single-slope parapet had a 1%2-inch inset from the deck to a height of 19% inches. The soundwall
was 9 inches wide and 54 inches tall, bringing the total height of the parapet soundwall system to
96 inches from grade. The soundwall was centered on the top of the single-slope parapet,
providing an offset of 1% inches from the top traffic and field side corners of the parapet to the
faces of the soundwall.

There was a single 2-inch-wide joint through the deck, parapet, and soundwall 30 ft
downstream from the end of the installation. This joint was reinforced with four 1-inch-diameter
rebar dowels. One end of each dowel was cast into the concrete, and the other side was in a PVC
sleeve to allow movement across an expansion joint. Two dowel bars were in the parapet and
two were in the sound wall.

Figure 2.1 presents the overall information on the TXxDOT T80SS barrier with soundwall,
and Figure 2.2 provides photographs of the installation. Appendix A provides further details on
the TXDOT T80SS barrier with soundwall. Drawings were provided by the TTI Proving Ground,
and construction was performed by MBC Management and supervised by TTI Proving Ground
personnel.

2.2. DESIGN MODIFICATIONS DURING TESTS

No modifications were made to the installation during the testing phase.

2.3. MATERIAL SPECIFICATIONS

The specified compressive strength of the concrete used in the support wall, deck,
parapet, and soundwall was 4000 psi. The average compressive strengths of the concrete were as
follows:

North of Joint Support wall: 5,620 psi at 91 days of age on June 30, 2021.

South of Joint Support wall: 5,530 psi at 86 days of age on June 30, 2021.

North of Joint Deck: 5475 psi at 91 days of age on June 30, 2021.

South of Joint Deck: 5,530 psi at 86 days of age on June 30, 2021.

Barrier North of Expansion Joint: 4,953 psi at 35 days of age on May 19, 2021.
Barrier South of Expansion Joint: 6,897 psi at 76 days of age on June 30, 2021.
Soundwall North of Expansion Joint: 5,533 psi at 71 days of age on June 30, 2021.
Soundwall South of Expansion Joint: 5,306 psi at 69 days of age on June 30, 2021.

Appendix B provides material certification documents for the materials used to
install/construct the TXDOT T80SS barrier with soundwall.

TR No. 0-7086-R4 3 2021-09-30
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Figure 2.2. TXDOT T80SS Barrier with Soundwall prior to Testing.
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Chapter 3. TEST REQUIREMENTS AND EVALUATION CRITERIA

3.1. CRASH TEST PERFORMED/MATRIX

Table 3.1 shows the test conditions and evaluation criteria for MASH TL-5 for
longitudinal barriers. This report presents testing of the TXDOT T80SS barrier with soundwall in
accordance with MASH Test 5-12 evaluation criteria. The target critical impact point (CIP) for
MASH Test 5-12 was determined using the information provided in MASH Section 2.3.2.1 and
MASH Table 2-8. Figure 3.1 shows the target CIP for MASH Test 5-12 on the TXDOT T80SS
barrier with soundwall, which was 12 inches downstream of the centerline of the joint in the
deck, parapet, and soundwall.

Table 3.1. Test Conditions and Evaluation Criteria Specified for MASH TL-5
Longitudinal Barriers.

- - Impact Evaluati
. est est Conditions valuation
Test Article Designation Vehicle Criteria
Speed Angle
5-10 1100C 62 mi/h 25° A D, F H,I
Longitudinal 5-11 2270P 62mi/h | 25° A, D,F H,I
Barrier
5-12 36000V 50 mi/h 15° AD,G
- 120'
-t 30
\ T +
\\\\ 15k
12—l | T J

Figure 3.1. Target CIP for MASH Test 5-12 on TxDOT T80SS Barrier with Soundwall.

MASH also recommends performing Test 5-10 with the 1100C passenger car and
Test 5-11 with the 2270P pickup truck. However, based on the acceptable impact performance of
a single-slope barrier of similar profile in previous testing with both design passenger vehicles,
these tests were not considered necessary (2, 3). The 1100C passenger car would not interact
with the added soundwall. While the pickup truck might have some minimal contact with the
offset soundwall, the face of the soundwall is continuous with no edges or surfaces to create
snagging.

The crash tests and data analysis procedures were in accordance with guidelines
presented in MASH. Chapter 4 presents brief descriptions of these procedures.

3.2. EVALUATION CRITERIA

The appropriate safety evaluation criteria from Tables 2-2 and 5-1 of MASH were used to
evaluate the crash tests reported herein. Table 3.1 lists the test conditions and evaluation criteria

TR No. 0-7086-R4 7 2021-09-30




required for MASH Test 5-12, and Table 3.2 provides detailed information on the evaluation
criteria. An evaluation of the crash test results is presented in Chapter 6.

Table 3.2. Evaluation Criteria Required for MASH TL-5 Longitudinal Barriers.

Evaluation Evaluation Criteria
Factors
A.  Test article should contain and redirect the vehicle or bring the
Structural vehicle to a controlled stop; the vehicle should not penetrate,
Adequacy underride, or override the installation although controlled

lateral deflection of the test article is acceptable.

D. Detached elements, fragments, or other debris from the test
article should not penetrate or show potential for penetrating the
occupant compartment, or present undue hazard to other traffic,
pedestrians, or personnel in a work zone.

Occupant

Risk Deformations of, or intrusions into, the occupant compartment

should not exceed limits set forth in Section 5.2.2 and
Appendix E of MASH.

G. ltis preferable, although not essential, that the vehicle remain
upright during and after the collision.

TR No. 0-7086-R4 8 2021-09-30



Chapter 4. TEST CONDITIONS

41. TEST FACILITY

The full-scale crash test reported herein was performed at the TTI Proving Ground, an
International Standards Organization (1ISO)/International Electrotechnical Commission (IEC)
17025-accredited laboratory with American Association for Laboratory Accreditation (A2LA)
Mechanical Testing Certificate 2821.01. The full-scale crash test was performed according to
TTI Proving Ground quality procedures, as well as MASH guidelines and standards.

The test facilities of the TTI Proving Ground are located on The Texas A&M University
System RELLIS Campus, which consists of a 2000-acre complex of research and training
facilities situated 10 mi northwest of the flagship campus of Texas A&M University. The site,
formerly a United States Army Air Corps base, has large expanses of concrete runways and
parking aprons well suited for experimental research and testing in the areas of vehicle
performance and handling, vehicle-roadway interaction, highway pavement durability and
efficacy, and roadside safety hardware and perimeter protective device evaluation. The site
selected for construction and testing of the TXDOT T80SS barrier with soundwall was at the end
of an out-of-service runway. The runway consists of an unreinforced jointed-concrete pavement
in 12.5-ft x 15-ft blocks nominally 6 inches deep. The runways were built in 1942, and the joints
have some displacement but are otherwise flat and level.

4.2. VEHICLE TOW AND GUIDANCE SYSTEM

The vehicle was placed in ninth gear for the MASH 5-12 test. With the vehicle idling, the
clutch was remotely engaged to allow the truck to be pushed to speed. Once at speed, within the
power band of the gear, the clutch was remotely released. The accelerator was then remotely
depressed, and the vehicle accelerated under its own power to the required speed. A steel cable
for guiding the test vehicle was tensioned along the path, anchored at each end, and threaded
through an attachment to the front wheel of the test vehicle. The vehicle was released and ran
unrestrained just prior to impact with the installation. The vehicle remained freewheeling (i.e., no
steering or braking inputs) until it cleared the immediate area of the test site.

43. DATA ACQUISITION SYSTEM
4.3.1. Vehicle Instrumentation and Data Processing

The test vehicle was instrumented with a self-contained onboard data acquisition system.
The signal conditioning and acquisition system is a 16-channel Tiny Data Acquisition System
(TDAS) Pro produced by Diversified Technical Systems Inc. The accelerometers, which
measure the X, y, and z axis of vehicle acceleration, are strain gauge type with linear millivolt
output proportional to acceleration. Angular rate sensors, measuring vehicle roll, pitch, and yaw
rates, are ultra-small, solid-state units designed for crash test service. The TDAS Pro hardware
and software conform to the latest SAE J211, Instrumentation for Impact Test. Each of the
16 channels is capable of providing precision amplification, scaling, and filtering based on
transducer specifications and calibrations. During the test, data are recorded from each channel at
a rate of 10,000 samples per second with a resolution of one part in 65,536. Once data are
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recorded, internal batteries back up the data inside the unit in case the primary battery cable is
severed. Initial contact of the pressure switch on the vehicle bumper provides a time zero mark
and initiates the recording process. After each test, the data are downloaded from the TDAS Pro
unit into a laptop computer at the test site. The Test Risk Assessment Program (TRAP) software
then processes the raw data to produce detailed reports of the test results.

Each of the TDAS Pro units is returned to the factory annually for complete recalibration
and to ensure that all instrumentation used in the vehicle conforms to the specifications outlined
by SAE J211. All accelerometers are calibrated annually by means of an ENDEVCO® 2901
precision primary vibration standard. This standard and its support instruments are checked
annually and receive a National Institute of Standards Technology (NIST) traceable calibration.
The rate transducers used in the data acquisition system receive calibration via a Genisco Rate-
of-Turn table. The subsystems of each data channel are also evaluated annually, using
instruments with current NIST traceability, and the results are factored into the accuracy of the
total data channel per SAE J211. Calibrations and evaluations are also made anytime data are
suspect. Acceleration data are measured with an expanded uncertainty of £1.7 percent at a
confidence factor of 95 percent (k = 2).

TRAP uses the data from the TDAS Pro to compute the occupant/compartment impact
velocities, time of occupant/compartment impact after vehicle impact, and highest
10-millisecond (ms) average ridedown acceleration. TRAP calculates change in vehicle velocity
at the end of a given impulse period. In addition, maximum average accelerations over 50-ms
intervals in each of the three directions are computed. For reporting purposes, the data from the
vehicle-mounted accelerometers are filtered with an SAE Class 180-Hz low-pass digital filter,
and acceleration versus time curves for the longitudinal, lateral, and vertical directions are
plotted using TRAP.

TRAP uses the data from the yaw, pitch, and roll rate transducers to compute angular
displacement in degrees at 0.0001-s intervals, and then plots yaw, pitch, and roll versus time.
These displacements are in reference to the vehicle-fixed coordinate system with the initial
position and orientation being initial impact. Rate-of-rotation data are measured with an
expanded uncertainty of £0.7 percent at a confidence factor of 95 percent (k = 2).

Placement of the electronic instrumentation in the 36000V vehicle is described below and
shown in Error! Reference source not found.:

(A)  The front accelerometers were placed on the truck frame rail 19.0 inches rearward
of the front axle, 20.0 inches to the left of the longitudinal centerline, at height of
26.0 inches above ground surface.

(B)  The accelerometers and rate transducers at the rear of the tractor were placed
106.0 inches rearward of the front axle, on the longitudinal centerline, at a height
of 32.0 inches above ground surface.

(C)  The rear accelerometers were placed inside the trailer on the floor 695.0 inches
rearward of the front axle, on the longitudinal centerline, at a height of
49.0 inches above ground surface.

TR No. 0-7086-R4 10 2021-09-30



4.3.2. Anthropomorphic Dummy Instrumentation

MASH does not recommend or require use of a dummy in the 36000V vehicle, and no
dummy was placed in the vehicle.

4.3.3. Photographic Instrumentation Data Processing

Photographic coverage of the test included three digital high-speed cameras:

e One placed overhead with a field of view perpendicular to the ground and directly
over the impact point.

e One placed upstream from the installation at an angle to have a field of view of the
interaction of the rear of the vehicle with the installation.

e A third placed with a field of view parallel to and aligned with the installation at the
downstream end.

A flashbulb on the impacting vehicle was activated by a pressure-sensitive tape switch to
indicate the instant of contact with the TxDOT T80SS barrier with soundwall. The flashbulb was
visible from each camera. The video files from these digital high-speed cameras were analyzed
to observe phenomena occurring during the collision and to obtain time-event, displacement, and
angular data. A digital camera recorded and documented conditions of each test vehicle and the
installation before and after the test.

TR No. 0-7086-R4 11 2021-09-30






Chapter 5. MASH TEST 5-12 (CRASH TEST NO. 440861-4)
5.1. TEST DESIGNATION AND ACTUAL IMPACT CONDITIONS

MASH Test 5-12 involves a 36000V vehicle weighing 79,300 Ib = 1100 Ib impacting the
CIP of the longitudinal barrier at an impact speed of 50 mi/h + 2.5 mi/h and an angle of
15 degrees = 1.5 degrees. The CIP for MASH Test 5-12 on the TXDOT T80SS barrier with
soundwall was 12 inches + 12 inches downstream of the centerline of the expansion joint.
Figure 3.1 and Figure 5.1 depict the target impact setup.

Figure 5.1. TxDOT T80SS Barrier with Soundwall/Test Vehicle Geometrics for
Test No. 440861-4.

The 36000V vehicle weighed 80,030 Ib, and the actual impact speed and angle were
50.4 mi/h and 14.3 degrees. The actual impact point was 20.9 inches downstream of the
centerline of the expansion joint. Minimum target impact severity (IS) was 404 kip-ft, and actual
IS was 415 kip-ft.

52. WEATHER CONDITIONS

The test was performed on the afternoon of July 1, 2021. Weather conditions at the time
of testing were as follows: wind speed: 5 mi/h; wind direction: 187 degrees (vehicle was
traveling at a heading of 350 degrees); temperature: 90°F; relative humidity: 66 percent.

5.3. TEST VEHICLE

Figure 5.2 shows the 2013 International 8600 tractor with 1988 Great Dane
7311TCHLS53 trailer used for the crash test. The vehicle’s test inertia weight was 80,030 Ib, and
its gross static weight was 80,030 Ib. The height to the lower edge of the vehicle bumper was
14.0 inches, and height to the upper edge of the bumper was 29.5 inches. The height to the center
of gravity of the vehicle’s ballast was 73.0 inches. Table C.1 in Appendix C.1 gives additional
dimensions and information on the vehicle. The vehicle was directed into the installation using a
cable guidance system, and was released to be freewheeling and unrestrained just prior to impact.
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Figure 5.2. Test Vehicle before Test No. 440861-4.

5.4. TEST DESCRIPTION

Table 5.1 lists events that occurred during Test No. 440861-4. Figures C.1 and C.2 in
Appendix C.2 present sequential photographs during the test.

Table 5.1. Events during Test No. 440861-4.

Time (s) | Events
0.0000 | Vehicle impacts the soundwall
0.0280 | Vehicle begins to redirect
0.1630 | Front corner of the trailer contacts the soundwall
0.1720 | Left front tire lifts off the pavement
0.7230 | Vehicle travels parallel with the soundwall
0.7700 | Right rear corner of the trailer contacts the soundwall
1.3370 | Vehicle loses contact with the soundwall

For longitudinal barriers, it is desirable for the vehicle to redirect and exit the barrier
within the exit box criteria (not less than 65.6 ft for heavy vehicles). The test vehicle exited
within the exit box criteria defined in MASH. The vehicle rode off the end of the TXDOT T80SS
barrier with soundwall. After loss of contact with the barrier, the brakes were applied, and the
vehicle came to rest 239 ft downstream of the point of impact and 34 ft toward the traffic side of
the soundwall.

5.5. DAMAGE TO TEST INSTALLATION

Figure 5.3 and Figure 5.4 show the damage to the TxDOT T80SS barrier with soundwall.
The downstream section of the soundwall had spalled concrete at the joint. There was gouging
and scuffing of the concrete at impact and upstream and downstream of impact. There were
minor cracks in the deck at the joint. There were also minor cracks on the field side of the
soundwall downstream from the joint. Two of the vertical cracks ran from the top to the bottom
of the barrier and were measured at 32 inches and 44 inches downstream from the center of the
joint. A third vertical crack ran from the middle of the barrier to near the bottom and was
measured at 108 inches downstream from the center of the joint. There was one 93-inch-long
horizontal crack, which began at the downstream edge of the joint and was measured at
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54 inches from the underside of the deck. There was some deflection of the soundwall at the
joint. The soundwall on the upstream side of the expansion joint had a permanent deflection of
Y inch at 12 inches from the top of the wall. The soundwall on the downstream side of the
expansion joint had a permanent deflection of % inch at a location 37% inches from the top,

Y4 inch at a location 44 inches from the top, and ¥ inch at a location 5% inches from the base of
the soundwall. The downstream section of the deck at the joint was %2 inch below the section
upstream of the joint at 2 inches toward the traffic side from the toe of the single-slope parapet.
Working width™ was 20.4 inches, and height of working width was 94.9 inches. Maximum
dynamic deflection during the test was 1.9 inches, and there was no permanent deformation
observed.

5.6. DAMAGE TO TEST VEHICLE

Figure 5.5 shows the damage sustained by the vehicle. The front bumper, left front axle
spring assembly, hood, right door, right front tire and rim, right front outer tandem tire and rim,
right fuel tank (deformed only; no visible cuts or holes; no leaks), right side steps, right front
corner of the trailer, and right rear upper corner of the trailer were damaged. The windshield had
cracks radiating upward and inward from the lower right corner. Maximum exterior crush to the
vehicle was 18.0 inches in the front plane at the right front corner at bumper height. No occupant
compartment deformation or intrusion was observed. Figure 5.6 shows the interior of the vehicle.

5.7. VEHICLE INSTRUMENTATION

Data from the accelerometers were digitized for informational purposes only and are
reported in Figure 5.7. Figure C.3 in Appendix C.3 shows the vehicle angular displacements, and
Figures C.4 through C.12 in Appendix C.4 show acceleration versus time traces. Figure 5.7
summarizes pertinent information from the test.

* Per MASH, “The working width is the maximum dynamic lateral position of any major part of the system or
vehicle. These measurements are all relative to the pre-impact traffic face of the test article.” In other words,
working width is the total barrier width plus the maximum dynamic intrusion of any portion of the barrier or test
vehicle past the field side edge of the barrier.
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Figure 5.3. TXDOT T80SS Barrier with Soundwall after Test No. 440861-4.
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Note: Cracks outlined with black marker for visualization.
Figure 5.4. Field Side of TXDOT T80SS Barrier with Soundwall after Test No. 440861-4.
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Chapter 6. SUMMARY AND CONCLUSIONS
6.1. ASSESSMENT OF TEST RESULTS

The crash test reported herein was performed in accordance with MASH Test 5-12, which
involves a 36000V tractor-van trailer impacting the TXDOT T80SS barrier with soundwall at a
nominal impact speed and angle of 50 mi/h and 15 degrees. Table 6.1 provides an assessment of
the test based on the applicable safety evaluation criteria for MASH Test 5-12 for longitudinal
barriers.

6.2. CONCLUSIONS

The TxDOT T80SS barrier with soundwall met the performance criteria for MASH
Test 5-12 for longitudinal barriers.
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Chapter 7. IMPLEMENTATION"

Based on the results of the testing and evaluation reported herein, the TXDOT T80SS
barrier with concrete soundwall is considered suitable for implementation as a MASH TL-5
barrier system. The MASH matrix for TL-5 longitudinal barriers consists of three tests:

Tests 5-10, 5-11, and 5-12. MASH Test 5-12 was performed under this project and successfully
met all MASH evaluation criteria.

MASH also recommends performing Test 5-10 with the 1100C passenger car and
Test 5-11 with the 2270P pickup truck. However, based on the acceptable impact performance of
a single-slope barrier of similar profile in previous testing with both design passenger vehicles,
these tests were not considered necessary (2, 3). The 1100C passenger car would not interact
with the added soundwall. While the 2270P pickup truck might have some minimal contact with
the offset soundwall, the face of the soundwall is continuous with no edges or surfaces to create

snagging.
Statewide implementation of this barrier and soundwall combination can be achieved by

TxDOT’s Bridge Division through development of a standard detail sheet. The barrier details
provided in Appendix A can be used for this purpose.

* The opinions/interpretations identified/expressed in this section of the report are outside the scope of TTI Proving
Ground’s A2LA Accreditation.
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APPENDIX A. DETAILS OF T80SS BARRIER WITH SOUNDWALL
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APPENDIX B. SUPPORTING CERTIFICATION DOCUMENTS

% Texas A&M Doc. No. Revision Date:
/" Transportation QF 7.3-01 Concrete QF 7.3-01 2020-07-29
. Revised by: B.L. Griffith Revision: Page:
Quallty Form Approved by: D. L. Kuhn 7 lof1l
Project No: 440861-04 Casting Date: 3/31/2021 Mix Design (psi): 4000
Name of Technician Name of Technician
Taking Sample Terracon Breaking Sample Terracon
Signature of Signature of
Technician Technician Breaking
Taking Sample Terracon Sample Terracon
Load No. Truck No. Ticket No. Location (from concrete map)
T1 6678594 7212 100% of wall
T2 6678665 7211 110 feet of deck starting from the North
T3 6678983 7165 10 feet of deck from Joint North
Load No. Break Date Cylinder Age Total Load (lbs) Break (psi) Average
TR No. 0-7086-R4 31 2021-09-30
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CONCRETE COMPRESSIVE STRENGTH TEST REPORT
Report Number: Al171057.0172

i

Service Date: 03/31/21 6198 Iimperial Loop
Report Date: 07/01/21 Revision 1 - 91-day results College Station, TX 77845-5765
Task: PO# 4408614 979-846-3767 Reg No: F-3272
Client Project
Texas Transpeortation Institute Riverside Campus
Attn: Gary Gerke Riverside Campus
1'I'T Business Office Bryan, TX
3135 TAMU
College Station, 'TX 77843-3135 Project Number: A1171057
Material Information Sample Information
Specified Strength: Sample Date: 03431421 Sample Time: 1215
Sampled By: Ethan Boultinghouse
Mix ID: DSD60S Weather Conditions: Overcast moderate wind
Supplier: Martin Marietta Accumulative Yards: 10/20 Batch Size (ey): 10
Batch Time: 1151 Plant: 517 Placement Method: Direct Discharge
Truek No.: 7212 Ticket No.: 6678594 Water Added Before (gal): 5
. Water Added After (gal): 0
Field Test Data Sample Location: 35Ft cast 3Ft south of metal bridge
Test Result Specification north ending
Slump {in): 6 Not specified Placement Location: PO 440861-4
Air Content (%): 2.8 Not specified
Concrcte Temp. (F): 70 40 -95
Ambient Temp. (F): 64 40-95
Plastic Unit Wt. (pef): 147.2 Not specified

Yield (Cu. Yds.):

Laboratory Test Data

Ageat Maximum  Compressive

Set  Specimen Avg Diam. Area Date Date Test Load Strength Fracture Tested
No. 1D (in) (sq in) Received Tested (days) (Ibs) (psi) Type By
] A 6.01 28.37 06/30/21 91 163,990 5,780 1 SLS
] B 6.01 28.37 06/30/21 91 162,020 5,710 3 SLS
1 C 6.01 28.37 06/30:21 91 152,710 5.380 4 SLS
Average (91 days) 5,620
1 D Hold
Initial Cure: Outside Plastic Lids Final Cure: Field Cured

Comments; Note; Reported air content does not include Aggregate Correction Factor (ACF).

Samples Made By: Terracon

Scryices: Obtain samples of fresh concrete at the placement locations (ASTM C 172), perform required field tests and cast, cure, and
test compressive strength samples (ASTM C 31, C 39, C 1231).

Terracon Rep.: Ethan Boultinghouse Start/Stop:  1100-1400

Reported To:

Contractor:

Report Distribution:

(1) Texas Transpotiation Tnsiiiue, Gury Gerke (1) Terracon Consuliands, Ine., Alex Dunigun, P.E

{17 Texas Transportation Lostitute, Bill Geiiith

Test Methads: ASIM C 31 ASTM C1453, ASTM €231, ASTM C1064

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials

Page 1 of 3
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CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: Al171057.0172

Revision 1 - 91-day results

6198 Iinperial Loop
College Station, TX 77845-5765

979-846-3767 Reg No: F-3272

Service Date: 03/31/21
Report Date: 07/01/21
Task: PO# 440861-4
Client

Texas Transpeortation Institute
Attn: Gary Gerke

11T Business Office

3135 TAMU

College Station, 'TX 77843-3135

Project

Riverside Campus
Riverside Campus
Bryan, TX

Project Number: A1171057

Material Information

Sample Information

Specified Strength: Sample Date: 03431421 Sample Time: 1240
Sampled By: Ethan Boultinghouse
Mix ID: DSD60S Weather Conditions: Overcast moderate wind
Supplier: Martin Marietta Accumulative Yards: 2020 Batch Size {cy): 10
Batch Time: 1140 Plant: 517 Placement Method: Direct Discharge
Truek No.: 7211 Ticket No.: 6678665 Water Added Before (gal): 25
. Water Added After (gal): 0
Field Test Data Sample Location: 35Ft cast 20Ft south of metal bridge
Test Result Specification north ending
Slump {in): 6 Not specified Placement Location: PO 440861-4
Air Content (%): 2.6 Not specified
Concrcte Temp. (F): 69 40 -95
Ambient Temp. (F): 64 40-95
Plastic Unit Wt. (pef): 146.8 Not specified
Yield (Cu. Yds.):
Laboratory Test Data Ageat Maximum  Compressive
Set  Specimen Avg Diam. Area Date Date Test Load Strength Fracture Tested
No. 1D (in) (sq in) Received Tested (days) (Ibs) (psi) Type By
2 A 6.01 28.37 06/30/21 91 175,400 6,180 3 SLS
2 B 6.01 28.37 06/30/21 91 143,100 5,040 2 SLS
2 C 6.01 28.37 06/30:21 91 169,370 3.970 1 SLS
Average (91 days) 5,730
2 D Hold
Initial Cure: Outside Plastic Lids Final Cure: Field Cured

Comments; Note; Reported air content does not include Aggregate Correction Factor (ACF).

Samples Made By: Terracon
Scrvices:

test compressive strength samples (ASTM C 31, C 39, C 1231).

Terracon Rep.: Ethan Boultinghouse
Reported To:

Contractor:

Report Distribution:

(1) Texas Transpotiation Tnsiiiue, Gury Gerke

{17 Texas Transportation Lostitute, Bill Geiiith

Test Methads: ASIM C 31 ASTM C1453, ASTM €231, ASTM C1064

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials

Page 2 of 3

CRONOT, T=146- 13, Teey &
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Start/Stop:

(1) Terracon Consuliands, Ine., Alex Dunigun, P.E
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Obtain samples of fresh concrete at the placement locations (ASTM C 172), perform required field tests and cast, cure, and

1100-1400

2021-09-30



CONCRETE COMPRESSIVE STRENGTH TEST REPORT
Report Number: Al1171057.0172

1lerracon

Service Date: 03/31/21 6198 Imperial Loop

Report Date: 07/01/21 Revision 1 - 91-day results College Station, TX 77845-5765
Task: PO# 440861-4 979-846-3767 Reg No: F-3272
Client Project

Texas Transpeortation Institute
Attn: Gary Gerke

TTI Business Office

3135 TAMU

College Station, TX 77843-3135

Riverside Campus
Riverside Campus
Bryan, TX

Project Number: A1171057

Material Information
Specified Strength:

Sample Information

Sample Date:
Sampled By:

03/31/21 Sample Time:
Ethan Boultinghouse

1345

Mix ID: DSDG60S Weather Conditions: Overcast, moderate wind

Supplier: Martin Marietta Accumulative Yards: 22/22 Batch Size (ey): 2
Batch Time: 1311 Plant: 517 Placement Method: Direct Discharge

Truck No.: 7165 Ticket No.: 6678983 Water Added Before (gal): 5

. Water Added After (gal): 0

Field Test Data Sample Location: 35Ft East 45Ft south of metal bridge
Test Result Specification north ending

Slump (in): 61/2 Not specified Placement Location: PO 4408061-4

Air Content (%): 3.0 Not specified

Concrete Temp. (F): 70 40 -95

Ambient Temp. (F): 64 40-95

Plastic Unit Wt. (pef): 147.4 Not specified

Yield (Cu. Yds.):

Laboratory Test Data Ageat  Maximum Compressive

Set  Specimen Avg Diam.  Area Date Date Test Load Strength Fracture Tested
No. 1D (in) (sq in) Received Tested (days) (1bs) (psi) Type By
3 A 6.01 28.37 06/30/21 91 147,970 5,220 4 SLS
3 B 6.01 28.37 06/30/21 91 149,990 5,290 4 SLS
3 C 6.01 28.37 06/30/21 91 146,160 5,150 1 SLS

Average (91 days) 5,220

3 D Hold

Initial Cure: Outside Plastic Lids

Final Cure: Field Cured

Comments: Note: Reported air content does not include Aggregate Correction Factor (ACF).

Samples Made By: Terracon
Services:

test compressive strength samples (ASTM C 31, C 39, C 1231).

Terracon Rep.: Ethan Boultinghouse
Reported To:

Contractor:

Report Distribution:

{1) Texas Transpertation Tnstitute, Gary Gerke

{1) Texas Transportation Tnstitute, Bill Griflith

(1) Terracon Consultants, Tne., Alex Dunigan, PR

Start/Stop:

Reviewed By:

Obtain samples of fresh concrete at the placement locations (ASTM C 172), perform required field tests and cast, cure, and

1100-1400

Mderﬁunigaﬂ
Project Manager

Test Methods: ASTM C 31, ASTM C143, ASTM C231, ASTM C1064

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test resulls transmitted herein are only applicable to the
actual samples tested at the location{s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

> - o
CROO01, 11-16-12, Rev.6 Page 3 of 3
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=
ransportation
A institute

QF 7.3-01 Concrete
Sampling

Do, Mo,
QF 7.3-01

Revision Date:
2020-07-29

Quality Form

Revised by: B.L, Griffith
Approved by: D. L. Kuhn

Revision:

Page:
1of 1

Project No: 440861-04 Casting Date: 4/5/2021 Mix Design (psi): 4000
MName of Technician Mame of Technician
Taking Sample Terracon Breaking 3ample Terracon
Signature of Signature of
Technician Technician
Taking Sample Terracon Breaking Sample Terracon
Load No. Truck No. Ticket No. Location (from concrete map)
Tl 7130 b6E87524 South Wall and Deck
Load No. Break Date Cylinder Age Total Load (lbs) Break [psi) Average

TR No. 0-7086-R4
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CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: A1171057.0175

Tlerracon

Service Date: 04/05/21 6198 Imperial Loop

Report Date: 07/01/21 Revision 1 - 86-day results College Station, TX T7845-5765
Task: PO 440861-4 979-846-3767 Reg No: F-3272
Client Project

Texas Transportation Institute
Attn: Gary Gerke

TTI Business Office

3135 TAMU

College Station, TX 77843-3135

Riverside Campus
Riverside Campus
Bryan, TX

Project Number: A1171057

Material Information

Sample Information

Specified Strength: 4,000 psi @ 44 days Sample Date: 04/05/21 Sample Time: 1138
Sampled By: Adam Hill
Mix 1D DSD6e0S Weather Conditions: Partly cloudy low wind
Supplier: Martin Marietta Accumulative Yards: 0/9 Batch Size (cy): 9
Batch Time: 1033 Plant: 617 Placement Method: Direct Discharge
Truck No.: 7130 Ticket No.: 0687524 Water Added Before (gal): 5
. Water Added After (zal): 0
Field Test Data Sample Location: North edge bottom of footing
Test Result Specification Placement Location: PO # 440861-4
Slump (in): 514
Air Content (%0): 1.5
Concrete Temp. (F): 72
Ambient Temp. (F): 63
Plastic Unit Wt. (pef): 147.6
Yield (Cu. Yds.):
Laboratory Test Data Ageat  Maximum  Compressive
Set  Specimen Avg Diam.  Area Date Date Test Load Strength Fracture Tested
No. ID (in) (sq in) Received Tested (days) (Ihs) (psi) Type By
| A 6.01 2837 06/30/21 R6 164,550 5,800 1 sSLS
| B 6.01 28.37 06/30/21 86 161,560 5.700 | SLS
1 C 6.01 2837 06/30/21 Bh 144,720 5,100 2 SLS
Average (56 days) 5,530
1 b] Hold
Imitial Cure: Outside Final Cure:

Comments: Average compressive strength of 86 day cylinders complies with the specified strength,
Note: Reported air content does not include Aggregate Correction Factor (ACF).

Samples Made By: Terracon
Services:
test compressive sirength samples (ASTM C
Adam Hill

Gary Gerke with TTi

Terracon Rep.:
Reported To:
Contractor:
Report Distribution:

{13 Texas Transportation Instituie, Gary Gerke {13 Termacon Consuliants, Ing,, Alex

{ 1) Texas Transpartation Institute, Bill Gnifith

31,.C39,C 1231

Obtain samples of fresh concrete at the placement locations (ASTM C 172), perform required field tests and cast, cure, and

Start/Stop:  1030-1215

Reviewed By:

Dunigan, P.E

Test Methods: ASTM C 31, ASTM C143, ASTM C231, ASTM C1064

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT fest methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical matarials,

R0, 11-16-12, Rev.ie

TR No. 0-7086-R4

Page 1 of 1
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Adexander Punigan

Project Manager
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/ i.l'_'exas AEM
ransportation
B [nstitiite

QF 7.3-01 Concrete
Sampling

Dioe. Mo,
QF 7.3-01

Revision Date:
2020-07-29

Quality Form

Revised by: B.L. Griffith
Approved by: DL L. Kuhn

Revision:

-

Page:

Tofl

Project No: 440861-04

Mame of Technician
Taking Sample

Casting Date:

Mame of Technician
Terracon

4/14/2021 Mix Design (psi):

Breaking Sample Terracon
Signature of Signature of
Technician Technician
Taking Sample Terracon Breaking Sample Terracon
Load No. Truck No. Ticket No. Location (from concrete map)
T1 7211 6713607 80 ft west from the expansion joint
T2 7102 6713716 The rest of the west end of the installation
Load No. Break Date Cylinder Age Total Load (lbs) Break (psi) Average
TR No. 0-7086-R4 41 2021-09-30
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CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: AlI71057.0178

Service Date: 04/14/21

Report Date: 07/01/21 Revision 2 - PO #
Task: PO 440861-4

1lerracon

6198 Imperial Loop
College Station, TX 77845-3765
979-846-3767 Reg No: F-3272

Client

Texas Transportation Institute
At Gary Gerke

TTI Business Office

3135 TAMU

College Station, TX 77843-3135

Project
Riverside Campus
Riverside Campus
Bryan, TX

Project Number: AT171057

Material Information

Sample Information

Specified Strength: Sample Date: 04/14/21 Sample Time: 1137
Sampled By: David Carpio

Mix ID: DSDoeOS Weather Conditions: Cloudy, light wind

Supplier: Martin Marietta Accumulative Yards: 116 Batch Size (cy): 10

Batch Time: 1027 Plant: 617 Placement Method: D¥irect Discharge

Truck No.: 7211 Ticket No.: 6713607 Water Added Before (gal): 11

. Water Added After (gal): 0

Field Test Data Sample Location: £l 39" North of South end of sound barrier
Test Result Specification wall

Slump (in): [ Placement Location: Sound wall barrier

Air Content (%a): 1.1

Concrete Temp. (F): T8

Ambient Temp. (F): 73

Plastic Unit Wt. (pef): 147.5

Yield (Cu. Yds.):

Laboratow Test Data Ageat  Maximum Compressive

Set  Specimen Avg Diam.,  Area Date Date Test Load Strength Fracture Tested

No. 1 (in) (sq in) Received Tested (days) {lbs) (psi) Type By
1 A 6.00 28.27 05/19/21 35F 137,840 4,880 5 AJH
1 B 6.00 28.27 05/1%21 i5F 142,330 5,030 5 AJH
1 C 6.00 28.27 05/19/21 35F 153,770 5440 5 AJH
1 D Hold

Initial Cure: Outside Plastic Lids

Final Cure:

Comments: F = Field Cured

Note: Reported air content does not include Aggregate Correction Factor (ACF),

Samples Made By: Terracon
Services:

test compressive strength samples (ASTM C 31, C 39, C 1231).
Start/Stop:  1015-1315

Terracon Rep.:
Reported To:
Contractor:
Report Distribution:

1) Texas Transportation Institute, Gary Gerke

David Carpio
Will

i1} Texas Tramsportation Institare, Bill Griffith

Test Methods: ASTM C 31, ASTM C143, ASTM C231, ASTM C1064

1} Terracan Consultants, [nc., Alex Dunigan, PLE.

Obtain samples of fresh concrete at the placement locations (ASTM C 172), perform required field tests and cast, cure, and

The tests wera parformed in general accordance with applicable ASTM, AASHTO, or DOT test methods, This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location|s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

CROOU, 111612, Rew.6

TR No. 0-7086-R4

Page 1
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CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: ALITI0S7.0178

1lerracon

Service Date: 04/14/21 6198 Imperial Loop

Report Date: 07/01/21 Revision 2 - PO # College Station, TX 77845-5765
Task: PO 440861-4 979-846-3767 Reg No: F-3272
Client Project

Texas Transportation Institute
Attn: Gary Gerke

TTI Business Office

3135 TAMU

College Station, TX T7843-3135

Riverside Campus
Riverside Campus
Bryan, TX

Project Number: A1171057

Material Information

Specified Strength:

Mix ID: DSDa0s

Supplier: Martin Marictta

Batch Time: Plant: 617

Truck No.: Ticket No.:
Field Test Data

Test Result Specification

Slump (in): 6

Air Content (%a): 1.0

Concrete Temp. (F): 77

Ambient Temp. (F): 73

Plastic Unit Wt. (pef): 147.5

Yield (Cu. Yds.):

Laboratory Test Data

Sample Information

Sample Date:

Sampled By:

Weather Conditions:
Accumulative Yards:
Placement Method:
Water Added Before (gal):
Water Added After (gal):
Sample Location:

Placement Location:

0414421
David Carpio
Cloudy, light wind

16/16 Batch Size (ey): 6

Sample Time: 1215

9

0

9" south of north end of sound wall
barrier

Sound wall barrier

Ageat  Maximum  Compressive
Set  Specimen Avg Diam.  Area Date Date Test Load Strength Fracture Tested
No. mn (in) (5q in) Received Tested (days) [11:%3] (psi) Type By
2 A 6.00 28.27 05/19/21 35F 128,750 4,550 5 AJH
2 B 6.00 28.27 05/19/21 35F 142,720 5,050 4 ATH
2 C 6.00 28.27 05/19/21 35F 134,780 4,770 5 AlJH
2 [b] Hold
Initial Cure: Outside Plastic Lids Final Cure:

F = Field Cured
MNote: Reported air content does not include Aggregate Correction Factor (ACF).

Comments:

Samples Made By: Terracon
Services: Obtain samples of fresh concrete at the placement locations (ASTM C 172), perform required field tests and cast, cure, and
test compressive strength samples (ASTM C 31, C 39, C 1231).

Terracon Rep.: David Carpio Start/Stop: 1015-1315

Reported To: Wil

Contractor: .

Report Distribution: . y 3
|_'II|JT.."!:|3 Transpertatian Institate, Gary Gerke (1) Terracon Censultants, Inc, Alex Dunigan, PE, Rl:“cw(‘d BF: =

Helexander Punigan
Project Manager

(10 Texas Transpertation Instiate, Bill Griffah

Test Methods: ASTM C 31, ASTM C143, ASTM C231, ASTM Cl064

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methads, This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results fransmitted herein are only applicable to the
actual samples lastad al the location(s) referenced and are not necessarly indicative of the propertias of other apparently similar or Identical materials.

rage ? of
CROMIT, 11-16-12, Revd Page 2 of 2
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- Diose. M Revision Date:
= Jexas A&M .
/'- Transportation QF 7.3-01 Concrete OF 7.3-01 2020-07-29
‘ Institute Sampling
. Revised by: B.L. Griffith Revision: Page:
Quahty Form Approved by: D. L. Kuhn 7 lofl
Project No: 440861-04 Casting Date: 4/15/2021 Mix Design (psi): 4000
Mame of Technician MName of Technician
Taking Sample Terracon Breaking Sample Terracon
Signature of Signature of
Technician Technician
Taking Sample Terracon Breaking Sample Terracon
Load No. Truck No. Ticket No. Location (from concrete map)
Tl 9019 6717070 East of the expansion joint until the end
Load No. Break Date Cylinder Age Total Load (lbs) Break (psi) Average

TR No. 0-7086-R4 46 2021-09-30
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CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: A1171057.0180

1lerracon

Service Date: 0415/21 6198 Imperial Loop

Report Date: 07/01/21 Revision 2 - To-day results College Station, TX 77845-5765
Task: PO 440861-4 979-846-3767 Reg No: F-3272
Client Project

Texas Transportation Institute
Attn: Gary Gerke

TTI Business Office

3135 TAMU

College Station, TX T77843-3135

Riverside Campus
Riverside Campus
Bryan, TX

Project Number: A1171057

Material Information

Sample Information

Specified Strength: 4,000 psi @ 28 days Sample Date: 0415721 Sample Time: 1220
Sampled By: Tustin Maass
Mix ID: DEDGE0S Weather Conditions: Cloudy, light wind
Supplier: Martin Marietta Accumulative Yards: 66 Bateh Size (ev): 6
Batch Time: 1145 Plant: 617 Placement Method: Direct Discharge
Truck No.: 9019 Ticket No.: 6717070 Water Added Before (gal): 5
. Water Added After (gal): 0
Field Test Data Sample Location: South west end of south wall
Test Result Specification Placement Location: Sound wall
Slump (in): 634 Not specified
Air Content (%): 1.3 Noi specified
Conerete Temp. (F): 20 40 -85
Ambient Temp. (F): 67 40 - 95
Plastic Unit W, (pef): 146.4 Not specifed
Yield (Cu. Yds.): 6.0
Laboratory Test Data Ageat  Maximum  Compressive
Set  Specimen Avg Diam.  Area Date Date Test Load Strength Fracture Tested
No. 1D (im) (5q in) Received Tested (days) (Ibs) (psi) Type By
1 A 6.01 2837 06/30/21 76 F 195,350 6,890 1 SLS
! B 6.01 2837 06/30/21 76 F 194,610 6,860 4 SLS
1 C 6.01 28.37 06/30/21 76 F 196.960 6,940 2 SLS
1 D Hold
Initial Cure: Outside Plastic Lids Final Cure: Field Cured

Comments:  F= Field Cured

Note: Reported air content does not include Aggregate Correction Factor (ACF).

Mone

Samples Made By: Terracon
Services:

test compressive strength samples (ASTM C
Terracon Rep.: Justin Maass

Reported To:  A&M contractors
Comntractor:
Report Distribution:

(1) Texas Transpomation Instinate, Gory Gerke (1) Tesracon Consultants, Inc., Alex

(1) Texas Transpartation Institute, Bill Griffith

31,C 39, C1231).
Start/Stop:

Chnigan, P*E. Reviewed By:

Obtain samples of fresh concrete at the placement locations (ASTM C 172), perform required field tests and cast, cure, and

1115-1345

Test Methods: ASTM C 31, ASTM C143, ASTM C231, ASTM Cl004

Arexamider Punigan
Project Manager

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methads. This report is exclusively for the use of the client
indicated above and shall not be reproduced excepl in full withaut the written consent of our company. Test results transmitted herain are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

CRODOT, 11-16-12, Rev s

TR No. 0-7086-R4
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a Dioe, Moo Revision Date:
= Texas A&EM -
/— T wtion | QF 7.3-01 Concrete  [gp 75, 2020.07.29
‘ Institute Sampli“g
. Revised by: B.L. Griffith Revision: Page:
Quaht} FDFI‘I‘I Approved by: D. L. Kuhn T 1of1
Project No: 440861-04 Casting Date: 4/20/2021 Mix Design (psi): 4000
Mame of Technician Name of Technician
Taking Sample Terracon Breaking Sample Terracon
Signature of Signature of
Technician Technician Breaking
Taking Sample Terracon Sample Terracon
Load No. Truck No. Ticket No. Location (from concrete map)
T1 7133 6723543 Soundwall, from expansion joint 65 feet west
T2 9019 6723674 Soundwall, remaining 55 feet
Load No. Break Date Cylinder Age Total Load (lbs) Break (psi) Average

TR No. 0-7086-R4
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TR No. 0-7086-R4

NCRETE MPRESSIVE STRENGTH TEST REPORT 1 r
Report Number: AT1TI057.0185 erracon
Service Date: 0420021 6198 Imperial Loop
Report Date: 07/01/21 Revision 2 - 71-day results College Station, TX 77845-5765
Task: PO# 440861-4 979-846-3767 Rep No: F-3272
Client Project

Texas Transportation Institute
Atin: Gary Gerke

TTI Business Office

3135 TAMU

College Station, TX 77843-3135

Riverside Campus
Riverside Campus
Bryan, TX

Project Number: A1171057

Material Information

Sample Information

Specified Strength: 4,000 psi @ 28 days Sample Date: 04/20/21 Sample Time: 1000
Sampled By: Justin Maass
Mix ID: DSDa0S Weather Conditions: Clear, light wind
Supplier: Martin Mariella Accumulative Yards: 612 Batch Size (cy): 6
Batch Time: 0930 Plant: Bryan Placement Method: Bucket & lift
Truck No.: 7133 Ticket No.: 6723543 Water Added Before (gal): 10
. Water Added After (gal): 0
Field Test Data Sample Location: Center ol all
Test Result Specification Placement Location: Sound wall North half, upper half and
Slump (in): 53/4 of wall
Air Content (%a): 1.2
Concrete Temp. (F): 78
Ambient Temp. (F): T0
Plastic Unit Wt. (pcf): 147.6
Yield (Cu. Yds.): 6.0
Laboratory Test Data Ageat Maximum  Compressive
Set  Specimen  Avg Diam.  Area Date Date Test Load Strength Fracture Tested
Nuo. 1D (im) (5q in) Received Tested (days) (Ibs) (psi) Type By
1 A 6.01 28.37 06/30/21 TFE 157,220 5,540 3 SLS
| B 6.01 2837 06/30/21 TF 159,650 5,630 2 SLS
L C 6.01 28.37 06/30/21 T1F 166,280 5,860 l SLS
1 D Hold
Initial Cure: Outside Plastic Lids Final Cure:

Comments:  F = Field Cured

Note: Reported air content does not include Aggregate Correction Factor (ACF).

MNone

Samples Made By: Terracon
Services:

test compressive strength samples (ASTM C 31, C 39, C 1231).
Start/Stop: 09001130

Terracon Rep.: Justin Maass
Reported To:
Contractor:

Rtport Distribution:
(1) Texas Transponation Institae, Gary Gerke
(1) Texns Transponatian Institute, Bill Griffith

Test Methods: ASTM C 31, ASTM C143, ASTM C231, ASTM Cl0o4

(1) Teracon Consultamts, Inc., Alex Dunigan, PLE.

Obtain samples of fresh concrete at the placement locations (ASTM C 172), perform required field tests and cast, cure, and

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall nol be reproduced excepl in full without the wrilten consent of our company. Tesl results ransmilled herain are only applicable o the
actual samples tested at the locationis) referenced and are not necessarily indicative of the properties of othar apparently similar or identical materials

CROT, 11-16-1Z, Rev &

Page | of 2
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ONCRETE MPRESSIVE STRENGTH TEST REPORT 1 r
Report Number: AT171057.0185 erracon
Service Date: 04/20/21 6198 Imperial Loop
Report Date: 07/01/21 Revision 2 - 7l-day results College Station, TX 77845-5765
Task: PO 440861 -4 979-846-3767 Reg No: F-3272
Client Project

Texas Transportation Institute
Attn: Gary Gerke

TTI Business Office

3135 TAMU

College Station, TX 77843-3135

Riverside Campus
Riverside Campus
Bryan, TX

Project Number: A1171057

Material Information

Sample Information

Specified Strength:  4.000 psi @ 28 days Sample Date: 04/20/21 Sample Time: 1050
Sampled By: Justin Maass
Mix ID: DSDe0S Weather Conditions: Clear, light wind
Supplier: Martin Marietta Accumulative Yards: 12/12 Batch Size (ev): 6
Batch Time: (952 Plant: Bryan Placement Method: Bucket & Iift
Truck No.: 9019 Ticket No.: 6723674 Water Added Before (gal): 13
. Water Added After (gal): 0
Field Test Data Sample Location: 101t from North end
Test Result Specification Placement Location: Sound wall, North half, upper half of
Slump (in): [} wall
Air Content (%%): 1.3
Concrete Temp. (F): 77
Ambient Temp. (F): 70
Plastic Unit Wt. (pcf): 148.0
Yield (Cu. Yds.): 12.0
Laboratory Test Data Ageat  Maximum — Compressive
Set  Specimen Avg Diam.  Area Date Date Test Load Strength Fracture Tested
No. 1D (im) (sq in) Received Tested (days) (Ihs) (psi) Type By
2 A 6.01 28.37 06/30/21 T1F 161,330 5,600 1 SLS
2 B 6.01 28.37 06/30/21 T1F 153,200 5,400 4 SLS
2 C 6.01 28.37 06/30/21 T1F 144,180 5.080 2 5LS
2 D Hold
Initial Cure: Outside Plastic Lids Final Cure:

Comments:  F= Field Cured

Note: Reported air content does not include Aggregate Correction Factor {ACF).

MNone

Samples Made By: Terracon
Servieces:

test compressive strength samples (ASTM C 31, C 39, C 1231).
Start/Stop:  0900-1130

Terracon Rep.: Justin Maass
Reported To:

Contractor:

Report Distribution:

413 Texas Transportation [nstitute, Gary Gerke
L1 Texas Transportation [nstituie, Bill Griffith

{10 Terracon Consaliants, Ine.. Alex Dunigan, FE.

Test Methods: ASTM C 31, ASTM Cl43, ASTM C231, ASTM C 1064

Reviewed By:

Obtain samples of fresh concrete at the placement locations (ASTM C 172), perform required field tests and cast, cure, and

Prlexander Punigan
Project Manager

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicaled above and shall not be reproduced excepl in full withoul the wrilten consant of our company, Tasl resulls transmilled harein are only applicable Lo the
actual samples tested at the location(s) referenced and are not necessarily indicative of the propertiss of other apparently similar or identical materials.

CRNGE V-16-17 Rew s
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= Texas ASM . Dac. Mo, Revizsion Date:
/‘- Transportation QF 7.3-01 Concrete QF 7.3-01 2020-07-29
A [nstitute Sampling
. Revised by: B.L. Griffith Revision: Page
Quallt} FUI’m Approved by: . L. Kuhn T 1 ofl
Project No: 440861-04 Casting Date: 4/22/2021 Mix Design (psi): 4000
Mame of Technician Mame of Technician
Taking Sample Terracon Breaking Sample Terracon
Signature of Signature of
Techniclan Technician
Taking Sample Terracon Breaking Sample Terracan
Load No. Truck No. Ticket No. Location (from concrete map)
T1 4280 6731090 Remaining section of Soundwall
Load No. Break Date Cylinder Age Total Load (Ibs) Break (psi) Average
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CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: ATITI057.0186

1lerracon

Service Date: 04/22/21 6198 Imperial Loop

Report Date: 07/01/21 Revision 2 - 69-day results College Station, TX T7845-5765
Task: PO# 440861-4 979-846-3767 Reg No: F-3272
Client Project

Texas Transportation Institute
Alin: Gary Gerke

TTI Business Office

3135 TAMU

College Station, TX 77843-3135

Riverside Campus
Riverside Campus
Bryan, TX

Project Number: A1171057

Material Information

Sample Information

Specified Strength: 4,000 psi @ 28 days Sample Date: 04/22/21 Sample Time: 1059
Sampled By: David Carpio
Mix ID: Class S Weather Conditions: Clear, light wind
Supplier: Martin Marietta Accumulative Yards: 4/4 Batch Size (cv): 4
Batch Time: (949 Plant: 618 Placement Method: Direct Discharge
Truck No.: 4280 Ticket No.: 6731090 Water Added Before (gal): 9
. Water Added After (gal): (0
Field Test Data Sample Location: 12" North of South end ; 6" from bottom
Test Result Specification Placement Location: Sound Barrier Wall
Slump (in): 512
Air Content (%): 1.1
Concrete Temp. (F): 73
Ambient Temp. (F): 68
Plastic Unit Wt. (pef): 1493
Yield (Cu. Yds.):
Laboratory Test Data Ageat Maximum  Compressive
Set  Specimen Avg Diam.  Area Date Test Load Strength Fracture Tested
No. 1D (im) {sq in) Received (days) (Ihs) (psi) Type By
1 A 6.01 2837 06/30/21 69 F 154,950 5460 2 SLS
1 B 6.01 28.37 06/30/21 69 F 153,150 5.400 2 SLS
1 ¢ 6.01 28.37 06/30/21 69 F 143,600 5,060 4 5LS
1 D Hold
Imitial Cure: Outside Plastic Lids Final Cure: Field Cured

Comments: F= Field Cured

Note: Reported air content does not include Aggregate Correction Factor (ACF).

Samples Made By: Terracon
Services:

Obtain samples of fresh concrete at the placement locations (ASTM C 172), perform required field tests and cast, cure, and

lest compressive strength samples (ASTM C 31, C 39, C 1231).

Terracon Rep.: David Carpio
Reported To:  Will
Contractor:

Report Distribution:

111 Texas Transpartation Institute, Gary Gerke 1) Terraoon Consullants, Inc,, Alex Dunigan, P.E.

11} Texas Transportation Institute, Bill Grffith

Test Methods: ASTM C 31, ASTM C143, ASTM C231, ASTM Cl064

Start/Stop: 1000-1145

Reviewed By:

Flexcmder Bunigan

Project Manager

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods.  This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable fo the
actual samples tested al the location(s) referanced and are not necessarily indicative of the properties of other apparently similar or identical materials.

CROGOL, 1l«16.12, Revai
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APPENDIX C. MASH TEST 5-12 (CRASH TEST NO. 440861-4)

C.1. VEHICLE PROPERTIES AND INFORMATION

Table C.1. Vehicle Properties for Test No. 440861-4.

DATE: 2021-7-1 TEST NO.: 440861-4
TRACTOR
YEAR: 2013 MAKE: INTERNATIONAL MODEL: 8600
VIN No.: THSHXSJR5DJ308361 ODOMETER: 345935
TRAILER
YEAR: 1988 MAKE: GREAT DANE MODEL: 7311TCHL53
VIN No.: 1GRAADG29JB177734
e e W= ===
Al W =gl il G - -
' === S Es S
—Fifth ‘—Ba )
; )
g ) i 4
JEI e U et T b
" - .— 12 t == 3
'y |]/‘_e\/ R ‘/\“ ?’@\“ H@‘\— 1 )
7 A\ V Y T / Yy vy

o |-.L

]’T e —— R I

GEOMETRY ( inches )

A 10200 p 52.00 ¢ K 51.00 o 1400 r 7900 U 2350 x 794.00
B 48.00 ¢ 450.00 H 73.00 L 50.00 p 8200 s 15.00 v 35.00
c 13600 F 48.00 64.00 m 2990 q 7400 1 40.00 w 160.5C

Allowable Range: C=

MASS ( Ib )
My
M2
M3

TR No. 0-7086-R4

200 inches max., L =50 £2 inches; Overall Trailer Length = 636 inches max., Cverall Combination Length = 816 inches max.,
Trailer Overhang = 87 inches max.; Ballast Center of Mass Ht =73 #2 inches above ground;

CURB TEST INERTIAL
8,990 10380
6,110 17640
5,910 17590
5350 17350
4470  Alowable Range 17070 ajlowable Range
30830 29,000 3100 Ib 80030 79,300 +1100 b
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C.2. SEQUENTIAL PHOTOGRAPHS

0.000 s

0.150 s

0.300s

N

A Al 3 0.450's
Figure C.1. Sequential Photographs for Test No. 440861-4 (Overhead and Frontal Views).
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0.600 s

0.750 s

0.900 s

1.050s

Figure C.1. Sequential Photographs for Test No. 440861-4 (Overhead and Frontal Views)
(Continued).
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0.450 s 1.050 s
Figure C.2. Sequential Photographs for Test No. 440861-4 (Rear View).
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VEHICLE ANGULAR DISPLACEMENTS
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VEHICLE ACCELERATIONS
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