


FIGURE 15. Pre-Test Front View of Test Article

FIGURE 16. Post-Test Front View of Test Article
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FIGURE 17. Pre-Test Right Front % View of Test Article
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FIGURE 19. Pre-Test Right View of Test Article
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FIGURE 20. Post-Test Right View of Test Article
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FIGURE 22. Post-Test Right Rear % View of Test Article
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FIGURE 23. Pre-Test Rear View of Test Article

FIGURE 24. Post-Test Rear View of Test Article
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FIGURE 25. Pre-Test Left Rear % View of Test Article

FIGURE 26. Post-Test Left Rear % View of Test Article
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FIGURE 27. Pre-Test Left View of Test Article

FIGURE 28. Post-Test Left View of Test Article
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FIGURE 29. Pre-Test Left Front % View of Test Article
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FIGURE 30. Post-Test Left Front 3 View of Test Article
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FIGURE 31. Test Article Damage
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FIGURE 32. Test Article Damage
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FIGURE 34. Test Article Damage
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FIGURE 35. Test Article Damage

FIGURE 36. Test Article Damage
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FIGURE 37. Pre-Test Left View of Test Vehicle

FIGURE 38. Post-Test Left View of Test Vehicle
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FIGURE 39. Pre-Test Left Front %
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FIGURE 40. Post-Test Left Front % View of Test Vehicle
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FIGURE 42. Post-Test Front View of Test Vehicle
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FIGURE 44. Post-Test Right Front % View of Test Vehicle
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FIGURE 45. Pre-Test Right View of Test Vehicle

FIGURE 46. Post-Test Right View of Test Vehicle
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FIGURE 47. Pre-Test Windshield
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FIGURE 48. Post-Test Windshield
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FIGURE 50. Post-Test Driver Side Occupant Compartment
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FIGURE 52. Pre-Test Passenger Side Occupant Compartment
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FIGURE 53. Post-Test Passenger Side Occupant Compartment

FIGURE 54. Post-Test Passenger Side Floorpan
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FIGURE 55. Test Vehicle Manufacturer’'s Label
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LIST OF DATA PLOTS

Test Vehicle CG X

Test Vehicle CG X Moving Average
Test Vehicle CG X Velocity

Test Vehicle CG X Displacement
Test Vehicle CG Y

Test Vehicle CG Y Moving Average
Test Vehicle CG Y Velocity

Test Vehicle CG Y Displacement
Test Vehicle CG Z

Test Vehicle Accident Severity Index
Test Vehicle Roll Angle

Test Vehicle Yaw Angle

Test Vehicle Pitch Angle
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Test Article: SPIG Industries SGET End Terminal Project No:  P38107-01
Test Program: MASH 3-32 Test Date.: 06/07/18 KARCO
10
I P ] Curve Description
IS Test Vehicle CG X
g Plot No. SAE Class |  Units
£ 10 001 60 g
< Max Time Min Time
20 | | | | | | | 3.5 183.1 -18.1 27.5
0 100 200 300 400 500 600 700 800 900 1000
Time (ms)
5
0 o
C 5 ,/\f Curve Description
5 I V Test Vehicle CG X Moving Average
‘g a0 4 Plot No. SAE Class [  Units
E 002 180 g
g B Max Time Min Time
20 | | | | | | 0.4 1.0 -15.2 30.0
0 100 200 300 400 500 600 700 800 900 1000
Time (ms)
40
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£ Test Vehicle CG X Velocity
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8 0 003 180 m/s
g Max Time Min Time
20 | | | | | | 27.5 1.2 3.1 975.4
0 100 200 300 400 500 600 700 800 900 1000
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30
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20
E Curve Description
S 10 // Test Vehicle CG X Displacement .
& — Plot No. SAE Class Units
s 004 180 m
& Max Time Min Time
° || L] 107 999.9 0.0 0.0
0 100 200 300 400 500 600 700 800 900 1000 Vehicle CG X Displacement
Occupant X Displacement
Time (ms)
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Test Article: SPIG Industries SGET End Terminal Project No:  P38107-01

Test Program: MASH 3-32 Test Date.: M KARCO
10

5 |

2 Curve Description

S o e - Test Vehicle CG Y

© e Plot No. SAE Class| _ Units

(0]

T 5 | | | | | 005 60 g

< Max Time Min Time
.10 13.6 27.3 -6.8 31.5

0 100 200 300 400 500 600 700 800 900 1000

Time (ms)
10
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S o | _ | | Test Vehicle CG Y Moving Average
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3 Max Time Min Time
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5
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Time (ms)
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Test Article: SPIG Industries SGET End Terminal Project No:  P38107-01
Test Program: MASH 3-32 Test Date.: 06/07/18 KARCO
20
~ 10
2 Curve Description
S . Test Vehicle CG Z
© Plot No. SAE Class |  Units
2 009 60
8 -10 g
< Max Time Min Time
20 - | | | | | | 8.6 482.9 -8.2 38.2
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Time (ms)
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Test Article: SPIG Industries SGET End Terminal
Test Program: MASH 3-32
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Project No:  P38107-01
Test Date.: 06/07/18 KARCO
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Max Time Min Time
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Curve Description
Test Vehicle Yaw Angle
Plot No. SAE Class Units
012 180 deg
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Curve Description
Test Vehicle Pitch Angle
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013 180 deg
Max Time Min Time
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Soil Strength Information
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DYNAMIC SOIL STRENGTH DATA

Test Article: SPIG Industries SGET End Terminal Project No. P38107-01
Test Program: MASH 3-32 Test Date: 06/07/18
DYNAMIC SOIL STRENGTH TEST DATA
[ [
Peaey
N

]
'
i
|
T

Dynamic Test/Installation Details

Dynamic Soil Strength Performance Test
15000

14000
13000
12000
11000
10000

9000

8000

Load (Ibs)

7000
6000
5000
4000
3000
2000
1000

0 5 10 15 20
Displacement (in.)

— Required Dynamic load  —— Dynamic Test

Post-Test Photo of Post

Comparison of Load vs. Displacement

Certification Date

02/06/17

Test Facility and Site Location

KARCO, Track 4

In Situ Soil Description (ASTM D 2487)

Medium to fine silty sand

Description of Fill Placement Procedure

8.0 in. (203 mm) lifts compacted with pneumatic

tamper
Bogie Weight 2,044.8 Ibs (927.5 kg)
Impact Velocity 20.74 mph (33.38 km/h)

Figure 1: Dynamic Soil Strength Data
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STATIC SOIL STRENGTH DATA
SPIG Industries SGET End Terminal
MASH 3-32

Test Article: Project No.

Test Date:

_P38107-01
06/07/18

Test Program:

STATIC SOIL VERIFICATION TEST DATA

321in. (813 mm)
25 in. (635 mm)

72 in. (1829 mm)

40 in. (1016 mm)
47 in. (1194 mm)

24in. (610 mm)

Static Load Test Setup Static Test/Installation Details

Baseline Static v. Test Day Static (06/07/18))

12000
10000
8000
6000
4000
2000
0

Load (lbs)

0 5 10 15 20 25 30

Displacement (in.)

Baseline Static Test Test Day Static

Post-Test Photo of Post

Comparison of Load vs. Displacement

Date

06/07/18

Test Facility and Site Location

KARCO, Track 4

In Situ Soil Description (ASTM D 2487)

Medium to fine silty sand

Description of Fill Placement Procedure

8.0 in. (203 mm) lifts compacted with pneumatic

tamper

Figure 2: Static Soil Strength Data
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Percent Finer By Weight

SOIL SIEVE ANALYSIS
Test Article: SPIG Industries SGET End Terminal Project No. P38107-01
Test Program: MASH 3-32 Test Date: 06/07/18

U.S. Standard Sieve Size

4in. 3in 1.5in 3/4in 3/8in #4 #8 #16 #30 #50 #100 #200
100
1907 5 |
p 695 '-"N‘ e
90 ?R‘\
851\

80 N

\\76
70 N

N s
60

50 A

\46
40
30 \g‘1

20

10

1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)

Figure 3: Soil Sieve Analysis
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Strike

Strike
Plate

12"
Guardrail

Block \

—

5/8" Washer

Bolt

Guardrail Nut

SGET SYSTEM PARTS

110" Long 5/8” Bolt

2" Long 2" Bolt

1/2" Washer

Wood
Breakaway Post

Foundation
Tube

5/8" Washer
5/8" Washer

5/8" Lock Washer

POST PARTS
12" Guardrail Bolt — 5/8 X 12 307A HDG
Strike Plate
Strike Block
Guardrail Nut — 5/8-11 Nut A563 HDG
Wood Breakaway Post — 5-1/2 X 7-1/2 X 50 BCT
Foundation Tube — 6" X 8" X 6" Rectangular Tube
10" long 5/8” Bolt — 5/8-11 X 10 A325 HDG
5/8” Nut —5/9-11 A563 Hex Nut Galvanized
5/8” Washer — 5/8 F436(A325) HDG Flatwasher
5/8" Lock Washer Galvanized
2" long 1/2" Bolt— 1/2-13 X 2 A325 HDG
1/2" Washer — 1/2 F436(A325) HDG Flatwasher
1/2" Nut — 1/2-13 A563 Hex Nut Galvanized
1/2" Lock Washer Galvanized
Yielding Post — Modified W6 X 8.5 Guardrail Post
Strut—3" X 3” X 80" Angle
Sleeve Tube — 2-3/8 OD X 4-1/4

I:J Nuts _| " Lock Washers
T v

[ Reinforcement Panel |—___

3

[ e I L I S R SN S W S e e e e e e

2" Long %" Bolt

1/2" Washer

1/2" Lock Washer

1/2" Nut

Yielding Post

1 ] T " Wiachere
Sy
Panel

1.25" Long '4" Bolts

SPECIALTY PANEL PARTS
Specialty Panel
1.25" Long 1/2" Bolt —1/2-13 X 1-1/4 A325 HDG
1/2" Washer — 1/2 FA436(A325) HDG Flatwasher
1/2" Nut —1/2-13 A563 Hex Nut Galvanized
1/2" Lock Washer Galvanized
Reinforcement Plate

Figure 1: SGET System Parts
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SGET SYSTEM PARTS

] Screw

Guardrail Head 3/8" Lag

& 3/8” Washer

3/8" Lag

RFID |~ NS— Screw
& 3/8" Washer

GUARDRAIL HEAD PARTS Qarty
Guardrail Head
3/8" Lag Screw — 3/8 X 3 GR5 HDG Hex Lag Screw
3/8” Washer Galvanized F844
Spacer— 4" Long X 1-1/2 SCH-40 PVC PIPE
Zip Tie — 18”-24" Long Rated at 175-200 |bs.
RFID chip rated MIL-STD-810F (e.g. Omni-1D EXQ750) 1

b B B e

= Tt B II'l ! ll'. Guardrail Grabber
126" Standard ll"l, L"”:T"Jlln’il{b,r‘l ut fiﬁr\:JT?d:] '|II __
Guardrail Panel o N
il Ane } CGuardrail Bolt Splice Bolt R \ |
s F—
: =S - i
= L Herews &
Guardrail ‘R Guardrail = 3/8"” Washers
Muts and Muts and .
Splice Bolts Splice Bolts N '#";:-,- __1"Washcr
= <] =
‘—__I "a & Mut
_Btaring Plate
T e—

RAIL AND CABLE PARTS aTy
%" Cable — 81" Long BCT Cable 1
1" Nut — 1- & Hex Nut UNC Galvanized A563DH 2
1" Washer Galvanized F436 2
Guardrail Splice Bolt — 5/8 X 1-1/4 307A HDG 25
10" Guardrail Bolt — 5/8 X 10 307A HDG 6
Guardrail Nut— 5/8-11 Nut A563 HDG 31
8" Guardrail Block 6
12’ 6" Standard Guardrail Panel — W-Beam M-180 3
Bearing Plate 1
3/8" Lag Screw — 3/8 X 3 GR5 HDG Hex Lag Screw 2
3/8” Washer Galvanized F844 2
Guardrail Grabber 1

Figure 2: SGET System Parts
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GENERAL NOTES:

. STEFEYETEP METALLATION INSTRUCTICHE A3 WELL A5 OTHE

GUIDANCE ARE

ot AVAILABLE FROM SFIG INDUSTRY, GC., (276) B44-0510, 14575 INDUSTRIAL PARS RIL,
Y - BRISTOL, VA 2E20Z
G LT MR e
d- ) . THE FIRET EPECIALITED GUARDRAL FANEL SHOULD BE CENTERED SETWEEN THE
7 or : M 'tcurm\s TASS OF THE SGET IMPACT HEAD SUCH THAT THE TOF SFACING BETWEEN THE
Rl HEIOHT i — TOP OF THE FIRST SPECIALIZED GUARDRAIL PANEL AND THE TOR FEED CHANMEL OF THE
T SOET WPACT HEAD IS THE SMME A3 THE BOTTOM EPACING BETWEEN THE 30TTOM OF THE
-3 FIRST SFECIALIZED GLARDRAL PANEL AND THE BOTTOM FEED CHANNEL OF THE SCET
OYIDED WITH THE INETALLATICH KIT TO
SFECIALIZED OUARDRAIL PANEL SETWEEN THE
| MOUNTING TAES OF THE SGET MPACT HEAD,

3 THE CASLE SHOULD SE TENSID EUCH THAT LESE TH&N 1 INCH OF DEFLECTION
OCCURE WHEN THE CASLE IS ETEPPED Ol

HOLLD QMY PROTRLDE 1 TO 4 ¥ INGH FROM T
0 OF THE GUARDRAIL GRABEER (M) ON THE FRST
'|.

4. THE THREADED END OF T
CAELE TIGHTENING NUT AT TH
SRECIAL|ZED GUARDRA|L FANEL

SIE VW
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@, THE REQIRECTIVE CAPAEILITY OF THE EYSTEM EEGING AT POST 3,
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Figure 4: Single Guardrail Terminal
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