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1 INTRODUCTION

1.1 Background

The Midwest Roadside Safety Facility (MWRSF) has utilized computer simulation during
the design phases of many projects. Researchers have relied primarily on-sst®ng
performance of posts embedded in soil to vepfystsoil reactions during an impact. As
computer simulation becomes more prominently used, there is a need to refine the performance
of a post embedded in soil. Thus, collecting data for the performance of a post impacted in the
weakaxis is necessary.
1.2 Objective

The primary objective of this research stueyas to determine the segibst impact
reaction ofW6x8.5 (W150x12.6)steel postsand 6in. x &in. (152mm x 203mm) Southern
Yellow Pine (SYP)postswhen impacted along the weakis.
1.3Scope

The primaryresearch objective was achieved through the completion of several tasks.
First, a series of bogie tests were conducted on W6x8.5 (W150x12.6) steel posia.ang-i.
SYP posts to determine the pasil performance along the weakis. An embedment géh of
40 in. (1016 mm) was selected as the starting depth since it corresponds to standard Midwest
Guardrail System (MGS) post embedment. Force vs. displacement, energy vs. displacement, and
failure mechanisms of the steel a®¥P post were analyzed. Fally, conclusions and
recommendations were made that pertain to performance of the steel and wood posts when

impacted along the weakxis.
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2 TEST CONDITIONS
2.1 Test Facility

The testing facility is located #te Lincoln Air Park on the northwest side of the Lincoln
Municipal Airport and is approximately 5 miles (8.0 km) northwest of theiversity of
NebraskalLincoln.

2.2 Equipment and Instrumentation

The guipment and instrumentation utilized to collect and mectata during the dynamic
bogie tests included a bogiaccelerometar a retroreflective optic speed trapigh-speed and
standarespeed digital videsamerasanda still camera

2.2.1Bogie

A rigid-frame bogie was used to impact the poétvariableheightdetachable impact
head was used in the testiddhe bogie head was constructedaaB-in. (203mm) diameteryz-
in. (13-mm) thick standard steel pipe, wi#xin. (19mm) neoprene belting wrapped around the
pipe to prevent local damage to the post fromithpact The impact headvas bolted to the
bogie creating a rigid frame with an impact height oflR#h. (632 mm) The bogie with the
impact head is shown iRigure 1. The weight of the bogie with the addition of the mountable
impact heacnd accelerometersas1,893Ib (859 kg) for testsnos.WAP-1 through WAP5 and
1,891 Ib (858kq) fortestsnos.SYPW-1 through SYPWA.

A pickup truck with a reverse cable tow systemas used to propel the bogie to a target
impact speed of 20.0 mph (32.2 km/h). When the bogie approached the end of the guidance
system, it was released from the tow cable, allowing it to beréléeg when it impacted the
post. A remote braking systemawinstalled on the bogie, allowing it to be brought safely to rest

after the test.
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Figurel. Rigid-FrameBogie on Guidance Track

2.2.2Accelerometers

OneSLICE 6DX accelerometer systemasmounted on the bogie vehicle near its center
of gravityto measure the acceleration in the longituddiegctionfor test nosWAP-1 through
WAP-5 and SYPW1 through SYPWA.

The SLICE 6DXis a modular dataacquisition system manufactured Byversified
Technical Systems, IncDT'S) of Seal Beach, California. The acceleration sensors were nabunte
inside the body of the custebuilt SLICE 6DX event data recorder and recorded data at 10,000
Hz to the onboard microprocessor. The SLICE 6DX was configured wdB of norvolatile
flash memory;arange of t50¢ 6 s ; a s amp | e andal680 Ha (CFQ10Q00adti0 Hz ;
aliasing filter. The SLICEWare computer software prograand a customized Microsoft Excel
worksheet were used to analyze and plot the accelerometer data.

2.2.3Retroreflective Optic Speed Trap

Theretroreflective optic speed trap was used to determine the speed of the bogie vehicle
before impact. Three retroreflective targets, spaced at approximately @5 7mm) intervals
were applied to the side dig¢bogie When theemitter/receiver haédmitteda beam of lightand

received it after reflection off the vehictargets a signal was sent to the data acquisition
3
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computer, recording at 10,000 Hmd alscactivated theexternal LED box.The speed was the
calculated using the spacing betweenr#teoreflective targetand the time between the signals.
LEDs and highspeed digital video analysis are only used as a backup in the event that vehicle
speeds cannot be determined from the electronic data.

2.2.4Digital Photography

One AOSVITcam high-speeddigital video camera antlvo GoPro Hero 3digital video
camera were used to document each tdste AOShigh-speedcamera had a frame rate of 500
frames per seconadnd theGoPro Hero Jdigital videocameras had frtame rate of 11%rames
per seond Both cameras were placed laterally from the post with a view perpendicular to the
bogi ebs di r.Ablikon D50 digtdlstilltcamera edslsoused to document prand
posttestconditionsfor all tests
2.3 End-of-Test Determination

Whentheimpacthead initiallycontactghe test article the force exerted by the surrogate
test vehicle is directly perpendiculdiowever, a the post rotas the surrogate test vehi e 6 s
orientation and path moverther fromthe perpendiculaposition This introduces two sources
of error: (1) the contact force between the impact head and the post has a vertical component
and (2)the impact headlides upward along théest article Therefore only the initial portion of
the accelerometer traceay be usedsince variations in the data become significant as the
system rotates and the surrogate test vehicle overrides the skystetinis reason, the end of the
test needed to be defined.

Guidelines wes established to define tlemdof-test time usinghe highspeed videwf
the crash test. Thérst occurrence of any one of the following three evemts used to
determine the end of the tesfl) the test article fractures(2) the srrogate vehicle

overridedlosescontact with the test artigler (3) amaximum post rotation of 45 degremscurs
4
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2.4 Data Processing

The electronic accelerometer datatained in dynamic testingas filtered using the SAE
Class 60 Butterworth filter conforming to the SAE J211/1 spetidica [2]. The pertinent
acceleration signal was extracted from the bulk of the data sigrasprocessed acceleration
data was then multiplied by the massofthe gi e t o get the i mpact f or
Law. Next, the acceleration trace was integratedind the change in velocitys. time. The
initial velocity of the bogie, calculated from the pressiage switch data, was then used to
determinethéo ogi e vel ocity, and the calculated velo
displacementThis displacement is also the displacemaithe post Combining the previous
results, a forces. deflection curve was plotted for each tésnhally, integration of the forcers.
deflection curve provided the energy. deflectiorcurve for each test.

Although the acceleration data was applied to the impact location, the data came from the
center of gravity of the rigid bogie. Error mbg potentially indued by the data since the bogie
may not be perfectly rigid and sustains vibrations. The bogie may rotate during impact events
causing differences in accel er attheampact heaelt we e n
While these issues maptentially affect the datathe effects are believed to be very small for
shortduration events. Thus, the data was deemad for comparison purposed-iltering
procedures were applied to tekectronicdata to smooth out vibrationRotations of the bogie
were minor. Oneuseful aspect of using accelerometer data was that it incineeil influences
inthep ost 6s farce. Masseffecty were considered beneficial as they afiect barrier
performance as well asfluencetest results.

The accelerometatata for each test was processed to obtain acceleration, velocity, and

deflection curves, as well as force vs. deflection and energy vs. deflection curves.
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3 COMPONENT TESTING RESULTS AND DISCUSSION

3.1 Purpose

In previous research, MWRSF has conducted numerous dynamie tests of W6x8.5
(W150x12.6)steel posts and-B. x &in. (152mm x 203mm) SYP poss. However, no such
tests had been conducted on these posts when impacted along the weak axis. Therefore, bogie
tests were undertaken on W6x88150x12.6)steel posts and-®. x &in. (152mm x 203mm)
SYP poss impacted along the weak axis at varying embedment depths to determine their
dynamic properties.
3.2 Scope

Five bogie tests were conducted oniri2 (1,829mm) long W6x8.5W150x12.6)A992
steel postwith embedment depths ranging from 24 to 40(61.0 to 1,016nm), as shown in
Figures2 and 3. Also, four bogie tests were conducted onirY.2(1,829mm) long 6in. x &in.
(152mm x 203mm) SYP postsnbeddedt depthganging from 30 to 40 in. (762 to 1,0f@m),
as shown in Figure$ and5. A compactedcoarse crushed limestone materad recommended
by the Manual foAssessingsafety Hadware (MASH), was utilized for atests [].

The target impact conditions were an impact speed ofif#@® (32.2 km/h) and an impact
angle of O degreesreating weala x i s bendi ng. The posts were i
above the graudline andperpendicular to theveb of the post. Thelynamic componertesing
matrix andthe test setup are shown Tiable 1. Material specifications, mill certificains, and

certificates of conformity for # postsand soil specificationare shown irAppendix A



Test Load Height Embedment Depth 'Y’ . Impact Speed
Quantity Past Type in. [mm in. [mm Bogie No. mgh ikmp h]
1 W6x8.5 [W150x12.6] | 24 7/8 [632] 40 [1016] 3 20 [32.2]
1 Wex8.5 [W150x12.6] | 24 7/8 [632] | 34 [8‘?41]”(362) Notes 3 20 [32.2]
1 W6x8.5 [W150x12.6] | 24 7/8 [632] | 28 [7121]cm<§e§) Notes 3 20 [32.2]
2 W6x8.5 [W150x12.6] | 24 7/8 [632] | 24 [61301]”(562) Notes 3 20 [32.2]
{4 |
¢
S MWRSF Bogie No. 3 Small Bogie
] .
24 7/8 /Ground line
72"
[1829]

36" [914] Diameter
Augered "hole with

AASHTO M147—-65 Grade B

compacted soil or

acceptable alternative

3
s [76]

Notes: (1) Assuming 40” [1016] embedment pg
yielding, "conduct andther test at 40

(2) Assuming 34" [864] embedment post

yielding, “"conduct another test at 34

(3) Assuming 28" [711] embedment posf

yielding, “conduct another test at 28"

(4) The embedment depth increment change ma
results. Results will be discussed before nex

st %/ield . If it rotates in soil without
[ 016i embedment.

ields. If it rotates in soil without
864| embedment.

ields. If it rotates in soil without
711] embedment.

be altered pending the test
test is conducted.
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Test Load Height Embedment Depth 'Y’ | Hole Diameter 'X’ : Impact Spee
Quantity Post Type in. [mm in. [mm ft. [mm Bogie No. mgh }ikmp/hj1
1 6”x8" [152x203] 24 7/8 [632] 40 [1016] 3 [914] 3 20 [32.2]
1 6"x8" [152x203] 24 7/8 [632] 30 [762] 3 [914] 3 20 [32.2]
1 6"x8" [152x203] 24 7/8 [632] 34 [864] 3 [914] 3 20 [32.2]
1 6"x8" [152x203] 24 7/8 [632] 37 [940] 3 [914] 3 20 [32.2]

|
i
|
¢ H |
i
¢
24 ]7/8"
[632]
72"
[1829]

X’ Diameter
Augered_hole with
AASHTO™ M147—-65 Grade B
compacted soil or
acceptable alternative

_L[z"

76]

Notes: (1) If the post rotates in soil without fracturing, conduct another test at that
embedment. If post fractures, reduce the embedment depth to the next
decided upon embedment.

(2) The embedment depth increment change ma

be altered, pending the test
results. Results will be discussed before nex

test is conducted.
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Figure4. Bogie Test Matrix and Setusin. x &in. (152mm x 203mm) SYP Posts
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Tablel. Test Matrix

Post |Embedment Target | Impact
Test No. Post Material Post Description Le.ngth Dgpth I'mpac.t Speed Hglght
in. in. Orientation [ mph in.
(mm) (mm) (km/h) | (mm)
W6x8.5 72 40 . 20 241,
WAP-1 A992 Steel Weak Axis
(W150x12.9 (1829) (1016) (32.2) | (632
W6x8.5 72 34 , 20 24,
WAP-2 A992 Steel Weak Axis
(W150x12.9 (1829) (864) (32.2) | (632
W6x8.5 72 28 _ 20 24
WAP-3 A992 Steel Weak Axis
(W150x12.9 (1829) (711) (32.2) | (632
W6x8.5 72 24 _ 20 2470,
WAP-4 A992 Steel Weak Axis
(W150x12.6 (1829) (610) (32.2) (632)
W6x8.5 72 24 _ 20 247,
WAP-5 A992 Steel Weak Axis
(W150x12.§ (1829) (610) (32.2) | (632
-in. X 8-in. 72 40 . 20 7
SYPW-1 Southern Yellow Pine Woo €-in. x &in Weak Axis 2415
(152mm x 203mm)| (1829) (1016) (32.2) (632)
-in. X 8-in. 72 30 . 20 /
SYPW-2 Southern Yellow Pine Woo €-in. x &in Weak Axis 2415
(152 mm x 203 mm| (1829) (762) (322) | (632)
-in. X 8-in. 72 34 . 20 /
SYPW-3 Southern Yellow Pine Woo €-in. x &in Weak Axis 2415
(152 mm x 203 mm| (1829) (864) (32.2) | (632
, -in. X 8-in. 72 37 | 20 24
SYPW-4 Southern Yellow Pine Woo 6-in. x 8-n Weak Axis fs
(152 mm x 203 mm| (1829) (940) (32.2) | (632
3.3Results

Results from all ninedynamic component tests are discussed in the following
subsections. The force and displacement data shown in this section was calcalatedefr
SLICE accelerometer uniResults for all accelerometerssed on each test are provided
Appendix B

3.3.1Test No.WAP-1

During st no. WAP-1, the bogie impactd the W6x8.5 (W150x12.§ steel post
embedded 40 (1,016 mm)at a speedf 20.4mph (328 km/h). Upon impact, tk postbegan to
rotatethrough the soilPost rotatiorcontinued until the bogie ovee the post at displacement
of 36.5in. (927 mm). The post bent and yieldeapproximately8 in. (203 mm) belw the

groundline.
11
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Force vs. deflection and energy . deflection curves created from theSLICE
accelerometer data are showrFigure6. The forces rose tapeak forceof 5.8 kips (25.&N) at
2.0in. (51 mm) of deflecton. The averageresistiveforce decreasedo approximately 4 kips
(17.8kN) A total of 110.1 kipin. (12.4 kJ) of energy was absorbed by $lystembefore the
bogie overrode the post at 36.5 in. (927 mmne-sequentiabnd posimpact photographare

shown in Figure?.

WAR1
18 ‘ 120

—Force

—Energy

15 100

e
6 yd .
, /\/ X/</“’\J\A o

0 5 10 15 20 25 30 35 40

Force (kips)
©
N
[}
o
Energy (kigin.)

Displacement (in. )

Figure6. Force vs. Deflection and Energy Beflection Test NoWAP-1
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IMPACT

0.060 sec

- 0.150 sec

Figure7. Time-Sequential and Po$inpactPhotographs, Testo. WAP-1
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3.3.2Test No.WAP-2

During test no. WAR2, the bogie impaatd the W6x8.5 (W150x12.6) steel post
embedded 3. (864 mm)at a speedf 20.2mph (325 km/h). Post rotatiorcontinued until the
bogie overrade the post at displacement o#41.5in. (1,054 mm). The st bentand yielded
approximately 8 in.Z03 mm) below the groundline.

Force vs. deflection and energy vdeflection curves ceted from the SLICE
accelerometer datre shown irFigure8. The forces rose tapeak force 0B.7kips @3.1kN) at
1.7in. (43 mm) of deflection.The posts provided an averagsistive forceof around 4.0 kips
(17.8kN) through 12.0 in. (305nm) of deflection.A total of 113.1 kipin. (12.8 kJ) of energy
was absorbed by th&ystembefore the bogie overrode the post at 44.51,054mm). Time-

sequential and posimpact photographs are shownHigure9.

WAR2
18 120

]
15 > 100

_—

12 / —Force
——Energy
9 A / 60

Force (kips)

(o)}
e
I
—
>

Energy (kipsn.)

40

A :

0 5 10 15 20 25 30 35 40

Displacement (in. )

Figure8. Force vs. Deflection and Engrgs. Deflection, Test No. WAR
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IMPACT
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Figure9. Time-Sequential and Po$mpactPhotographs, Testo. WAP-2
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3.3.3Test No. WAR-3

During test no. WAR3, the bogie impacted the W6x8.5 (W150x12.6) steel post
embedded 2&. (711 mm)at a speed of 26.mph (33.Zm/h). Upon impact, e postbegan to
rotatethrough the soil. Post rotatiamontinued until the bogie overrodiee top of the post at a
displacement o#1.5 in. (1054 mm) The post benslightly and excountered minoyielding
below the groundline.

Force vs. deflection and energy vdeflection curves créed from the SLICE
accelerometer datre shown irFigurel10. The forces rose ta peak force 012.2kips (54.3 kN)
at 1.7in. (43 mm) of deflection.The post provided araverageresistive force of 4.0 kips
(17.8kN) through 12.0 in. (305 nm) of defletion. The force then steadily decreased for the
remainderof the impact event. A total df03.1 kip-in. (11.6kJ) of energywasabsorbedefore
the bogie overrode the post at 41.5 in0%# mm) Time-sequential and po$mnpact photographs

are shown irFigurell.

WAR3
18 : 120
—Force

15 ——Energy // 100

12 // 80
3 / \ / g
(] >
o
: n o 3
L 6 L 40 5

3 / k {//( \//\v,/\\/\\/\ 20

3 -20

0 5 10 15 20 25 30 35 40

Displacement (in. )

FigurelO. Force vs. Deflection and Energy vs. Deflection, Test No. Y8AP
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Bogie 3

MWRSF " Bogie3
o

0.50 sec

Figurell Time-Sequential and Postpact Photographs, Test NWAP-3
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3.3.4Test No. WAR4

During test no. WAR}, the bogie impacted the W6x8.5 (W150x12.6) steel post
embedded 24h. (610 mm)at a speed of 26.mph (330 km/h). Upon impactthe postbegan to
rotate through the soil The post continued to rotate until thegie overroce the post at a
displacement of 42.in. (1,046 mm). The post bent slightly and encountered minor yielding
below the groundline.

Force vs. deflection and energy vsleflection curves created from thSLICE
accelerometer data are showrkigurel2. The forces rose ta peak force 015.4kips 68.5kN)
at 18 in. (46 mm) of deflection.The post provided an average force of approximately 3.8 kips
(16.9 kN) through 27 in. (686 mm) of deftion. The force then steadily decreased for the
remainder of the impact event. A total @8.1 kip-in. (10.7 kJ) of energyasabsorbedvy the
systembefore the bogie overrode the post4at2 in (1,046 mm) Timesequential and post

impact photographare shown irFigure13.

WAR4
18 | 120

—Force

15 A\ 100
/ \ ——Energy L —

12 / 80

/\ /~ 60

|
R <=’ .
A\~4/\ AP .

) VA~
VA |

0 5 10 15 20 25 30 35 40

Energy (kipsn.)

Force (kips)
©
—_

Displacement (in. )

Figurel2. Force vs. Deflection and Energy vs. Deflection, Test No. VIAP
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IMPACT
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0.060 sec
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0.120 sec
\ 3 ? |
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0.150 sec

Figurel3. Time-Sequential and Poes$thpact Photographs, Test No. WAIP
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3.3.5Test No. WARS5

During test no. WAP5, the bogie impacted the W6x8.5 (W150x12.6) steel post
embedded 24h. (610 mm)at aspeed of 2@ mph (2.7 km/h). Upon impact, e postbegan to
rotate through the soil. The post continued to rotate dmdil bogieoverrale the post at a
displacement of37.7 in. (958 mm). The post bent backwarddightly and encounterephinor
yielding bdow the groundline.

Force vs. deflection and energy deflection curves created frotine accelerometer data
are shown irFigure14. The force rose to peak foce of 15.4 kips (68.5N) at 1.7in. (43 mm)
of deflection.The post provided an average resistive force of 4.4 kips (19.6 kN) through 16 in.
(406 mm) of deflectin. The force then steadily decreased for the remainder of the impact event.
A total of 87.7kip-in. (9.9 kJ) of energyvasabsorbedyy thesystembefore the bogie overrode

the post aB7.7in (958 mm). Time-sequential and posmnpact photographs are shownFigure

15.
WARS5
18 ‘ 120
—~Force
15 f\ 100
/ \ ——Energy
12 \ _/// 80

N .
|

)= 40
AN m
VAVARVA= S

0 5 10 15 20 25 30 35 40

Energy (kipsn.)

Force (kips)
©
\\__

Displacement (in. )

Figurel4. Force vs. Deflection and Energy vs. Deflection, Test No. VBAP
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IMPACT
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Figurel5. Time-Sequential and Poes$tpact Photographs, Test No. WAP
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3.3.1Test No.SYPW-1

During testno. SYPW-1, the bogie impaatd the 6-in. x 8-in. (152mm x 203mm) SYP
postembedded 4@n. (1016 mm)at a speeaf 20.5 mph (3D km/h). Upon impact, the post
began to rotate through the sdihe postcontinued to rotate until firacturedat adisplacement
of 10.5 in (267mm). The post fractured approximately 6 (@52 mm) below the groundline.

Force vs. deflection and energy vs. deflection curves created fromStheE
accelerometedata and are shown irFigure 16. A peak force of 14.3 kips (63.6kN) was
observedat 4.2 in. (107mm) of deflection. At this point, the pobegan to fracture, anthe
resistive forcesleclined The postcontinued to provideesistance until fracture was completed at
a deflectionof 10.5in. (267 mm). A total of 82.1kip-in. (9.3 kJ) of energywasabsorbedy the
post and soil by the conclusion of post fracturene-sequential and posinpact photographs

are shown irFigurel17.

SYPWL
16 160

14 A\ 140

1 o~ R —Force | | g
\__/ \ ——Energy

100

1: A\ / - \_\ — 80

Force (kips)
o]
\
<
3
Energy (kipsn.)

20
/ \
0 / —/ =\ 0
2 -20
0 2 4 6 8 10 12

Displacement (in.)

Figurel6. Force vs. Deflection and Engrgs. Deflection, Test NGGYPW-1

22



August P, 2015

MwRSF Report NoTRP-03-301-15

IMPACT
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3.3.2Test No.SYPW-2

During testno. SYRN-2, the bogie impaatd the 6-in. x 8-in. (152mm x 203mm) SYP
postembedded 30n. (762 mm) at a speed d20.8 mph (33.5 km/h)Upon impact, the post
began to rotatéhrough the soilThe postcontinued to rotate until firactured at alisplacement
of 36.6 in. (930 mm The SYP postshowed no signs of fracture

Force vs. deflection and energy vs. deflection curves created fromSth@E
accelerometer data are showrFigure 18. Initially, the resistive force increased and reached a
peak force ofl5.7kips (69.8kN) at 1.0in. (25 mm) of deflection After this peakthe resistive
force steadily decreased for the remainder of the impact event. A tdial dfipin. (13.7 kJ) of
energywas absorbedby the systembefore the bogie overrode the post3&ét6 in (930 mm).

Time-sequential and pos$tnpact photographs ar@@vn inFigure19.

SYPW?
18 ‘ 180
—Force
16 —+ 160
——Energy
14 140
12 120
//- —
7 10 — 100 G
% / - £
=~ <
§ A N 80 Z
2 g
w

’ \/\v/\ 20
\Vau

0 5 10 15 20 25 30 35 40

Displacement (in. )

Figurel8. Force vs. Deflection and Engrgs. Deflection, Test No. SYi?-2
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IMPACT

0.030 sec

0.150 sec
Figure19. Time-Sequential and Poe$thpactPhotographs, Te®o. SYRN-2
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3.3.3Test No.SYPW-3

During testno. SYRN-3, the bogie impaatd the 6-in. x 8-in. (152mm x 203mm) SYP
postembedded 34n. (864 mm) ata speed of 20.0 mph (32.2 km/lJpon impact, the post
began to rotate through the soil. Post rotation continued until the bogie devéh® post at a
displacement of 40.3 in. (24 mm) The SYP postshowed no signs of fraate

Force vs. deflection andnergy vs. deflection curvegreated from theSLICE
accelerometer datae shown irFigure 20. Initially, the resistive drce increased and reachad
peak force of 15.8ips (70.7kN) at 1.5in. (38 mm) of deflection.After this peak, the post
provided araverageesistiveforce ofapproximately7.6kips (33.8kN) through 13n. (330 mm)
of deflection The force then steagildecreased for the remainder of the impact event. A total of
162.5 kipin. (18.4 kJ) of energwasabsorbedy thesystembefore the bogie overrode the post

at40.3in. (1024mm). Time-sequential and postnpact photographs are shownFigure21.

SYPW3
18 180
16 L : 160
L]
14 Pl —Force || 140
12 / —Energy |1 120

/ 100

1: IV / 80
VY

Force (kips)
Energy (kipsn.)

g \/\ 20

—
N =

0 5 10 15 20 25 30 35 40 45

Displacement (in. )

Figure20. Force vs. Deflection and Engrgs. Deflection, Test No. SYPW
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IMPACT
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Figure21l Time-Sequential and PosinpactPhotographs, Testo. SYRPN-3
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