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U.S.Department 1200 New Jersey Avenue, SE
of Transportation Washington, D.C. 20590

Federal Highway
Administration

March 15, 2010

In Reply Refer to: HSSD/CC-12Q

Mr. Steve Brown

President

Trinity Highway Products, LLC
2525 N. Stemmons Freeway
Dallas, TX 75207

Dear Mr. Brown:

This letter is in response to your request for the Federal Highway Administration (FHWA)
acceptance of roadside safety devices for use on the National Highway System (NHS).

Name of devices: ET-Plus and ET-Plus 31 with 2 Breakaway Posts

Type of devices: W-Beam Guardrail Terminals
Test Level: NCHRP Report 350 Test Level 3
Testing by: Texas Transportation Institute
Date of request: June 2, 2009

Date all information received. October 21, 2009

You requested that we find these devices acceptable for use on the NHS under the provisions of
National Cooperative Highway Research Program (NCHRP) Report 350 “Recommended
Procedures for the Safety Performance Evaluation of Highway Features.”

Requirements

Roadside safety devices should meet the guidelines contained in the NCHRP Report 350 FHWA
Memorandum “Action: Identifying Acceptable Highway Safety Features” of July 25, 1997,
provides further guidance on crash testing requirements of longitudinal barriers.

Description

The ET-Plus and ET-Plus 31 have been successfully crash tested and accepted by the FHWA,
most recently in FHWA Acceptance CC-12J, dated June 24, 2002, CC-12L, dated April 11,
2003, and CC-94, dated September 2, 2005. The use of one anchor post and subsequent
transition to standard line posts were the same in these two w-beam guardrail terminals. The
obvious difference is the use of seven additional breakaway posts and the 27 5/8-inch rail height
in the ET-Plus and five additional breakaway posts and 31-inch rail height in the ET-Plus 31.
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Recent full scale crash tests have demonstrated that an 820C vehicle can safely ride down full
strength W6x8.5 steel line posts that are not rigidly connected to the w-beam rail. Your present
request is to replace the last six breakaway posts in ET-Plus and the last 4 breakaway posts in the
ET-31with these standard W6x8.5 line posts.

Crash Testing

In the safety performance evaluation of these new designs, full-scale crash tests were not
conducted on either revised design. NCHRP recommends a total of up to 7 full-scale crash tests
for gating guardrail terminals. We concur that none of these tests is needed to verify the safety
performance of the proposed new terminal designs, as summarized below.

Test 3-30 involves an 820C vehicle striking the end of the terminal at a speed of 100 km/hr with
Y4 offset and an angle of 0°. Recent full scale crash tests have demonstrated that an 820C vehicle
can safely ride down full strength W6x8.5 steel line posts. Hence, Test 3-31 is not necessary for
evaluating the performance of the new terminal designs.

Test 3-31 involves a 2000P vehicle striking the end of the terminal at 100 km/h and 0°.
Numerous full-scale crash tests have shown that the 2000P vehicle is capable of riding down full
strength guardrail posts. Further, the previous results of test 3-30 provide a much better
indication of the consequences of a vehicle striking an unmodified line post. Thus, Test 3-31 is
not necessary for evaluating the performance of the new terminal designs.

Test 3-32 requires an 820C vehicle striking the end of the terminal at 100 km/h and an angle of
15°. Historically the third post in a tangent energy absorbing terminal has not been broken during
this impact. Nothing was changed upstream of post #3 from the systems that were approved
previously. Therefore, we concur there is no need to conduct this test.

Test 3-33 incorporates the same impact conditions as test 3-32 with a 2000P vehicle. This test is
not necessary for the same reasons that Test 3-32 is not required.

Test 3-34 involves an 820C vehicle striking the terminal at its critical impact point at a speed of
100 km/h and an angle of 15°. Previous 3-34 testing was successfully conducted on ET-Plus
(HSA-10/CC-12J) with W8x10 breakaway Steel Yielding Terminal Posts (SYTP)] at post
locations 2 through 8. Also, this test was successfully conducted with another terminal at a
greater impact angle than would be required with the ET-Plus and ET-31. Therefore, we concur
there is no need to conduct this test.

Test 3-35 examines the safety performance of the terminal for impacts at the beginning of the
length-of-need. This test involves a 2000P striking at the beginning of length-of-need. Previous
3-35 testing was successfully conducted on ET-Plus and ET-Plus 31 with breakaway posts
(SYTP) at post locations 2 through 8 and 2 through 6 respectively. Therefore, 3-35 testing on
the terminals with full strength W6x8.5 steel line posts at post location 3 and beyond is not
required.

Test 3-39 involves a 2000P vehicle impacting the midpoint of the terminal in a reverse direction
at a speed of 100 km/h and an angle of 20°. As mentioned above the 2000P test vehicle has been
shown to be capable of riding down a full strength line post without posing serious threats to the
occupants. Hence this test is also considered to be unnecessary.
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In these tests we concur that the performance of the last six breakaway posts in the ET-Plus and
the last 4 breakaway posts in the ET-31 terminals would not have been adversely affected by
replacing the yielding posts with standard line posts.

Findings

The modified ET-Plus and ET-Plus 31 described above and detailed in the enclosed drawings are
acceptable for use on the NHS under the range of conditions tested, when acceptable to a
highway agency.

Please note the following standard provisions that apply to FHWA letters of acceptance:

e This acceptance is limited to the crashworthiness characteristics of the devices and does
not cover their structural features, nor conformity with the Manual on Uniform Traffic
Control Devices.

e Any changes that may adversely influence the crashworthiness of the device will require
a new acceptance letter.

e Should the FHWA discover that the qualification testing was flawed, that in-service
performance reveals unacceptable safety problems, or that the device being marketed is
significantly different from the version that was crash tested, we reserve the right to
modify or revoke our acceptance.

e You will be expected to supply potential users with sufficient information on design and
installation requirements to ensure proper performance.

e You will be expected to certify to potential users that the hardware furnished has
essentially the same chemistry, mechanical properties, and geometry as that submitted for
acceptance, and that it will meet the crashworthiness requirements of the FHWA and the
NCHRP Report 350.

e To prevent misunderstanding by others, this letter of acceptance is designated as number
CC-12Q and shall not be reproduced except in full. This letter and the test documentation
upon which it is based are public information. All such letters and documentation may be
reviewed at our office upon request.

e The ET-Plus and ET-Plus 31 end terminals are patented products and considered
proprietary. If proprietary devices are specified by a highway agency for use on Federal-
aid projects, except exempt, non-NHS projects, (a) they must be supplied through
competitive bidding with equally suitable unpatented items; (b) the highway agency must
certify that they are essential for synchronization with the existing highway facilities or
that no equally suitable alternative exists; or (c) they must be used for research or for a
distinctive type of construction on relatively short sections of road for experimental
purposes. Our regulations concerning proprietary products are contained in Title 23,
Code of Federal Regulations, Section 635.411.
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e This acceptance letter shall not be construed as authorization or consent by the FHWA to
use, manufacture, or sell any patented device for which the applicant is not the patent
holder. The acceptance letter is limited to the crashworthiness characteristics of the
candidate device, and the FHWA is neither prepared nor required to become involved in
issues concerning patent law. Patent issues, if any, are to be resolved by the applicant.

Sincerely yours,

David A. Nicol
Director, Office of Safety Design
Office of Safety

Enclosures

FHWA:HSSD:NArtimovich:MB:x61795:2/26/10
File:  h://directory folder/HSSD/Artimovich/CC-12Q_ET-PlueET-
31_two_posts(2)

cc: HSSD (Reader, HSA; Chron File, HSSD; N.Artimovich, HSSD;
D. Nicol;)



L0TSL XL ‘SYTIV@
AVM33d4 SNOWW3LS GCSe

AN

'0T1'SLONAOYd AYMHOIH ALNYL. @

‘uoissiuad UBljLUM Jnoypm pazuoyno uoijdnposdas Aub si sou 77 ‘s}onpoid

0 [GG—SS
A ‘ON INIMYYQ
1 40 13 ON'LHS
310—£GGSS # 3134 ‘N3
60-91-¢0 uva
SIN vos
S8 aawoaro
18 nwvaa

SNOILO3S ® NOILYATT3 ‘NV1d

SrMN ild—_1. 43

SHIVNIY

Komybiy Aju] woy paysiuiny A|ooy10ads SDM J YdIYM JOJ DU} LDYY Jayjo

9sodind Aub oy pasn aq 0} S| uonpULIOjUl YoNS Jou sBumDIp By} JayyeN
'syonpoug Aomybiy Ayuu) jo Aysadoud sjos ayy puo (p00z) SIoNpold Aomybiy
fyuul Aq peyybihdod aip UOSISY} UMOYS UOIDWLIOJUI Y} puD SBuIMDIp BY|

NoLLog ¥ snid 13 150d

d0oL I# V8H Sn1d 13 150d

(V8H/dIAS/13) L1NYLS J1ONV

Z# IAS 1S0d

LNN X3H ,8/¢

1708 QH X3H .2 X 0.8/¢

YIHSYM 001 /¢

1708 GH X3H 2/} | X 8,8/¢

YIHSYMMO01 ,.8/¢

00 7/1 1) YIHSYM ¥3IAN34 .8/¢

J3IHSYM Lv1d ,8/S

LON X3H .l

Y3HSYM 1V1d4 )

1708 GH X3H .2/} T X 8.4/S

LN X3H #/S

YIHSYM LV1d v/S

1708 GH X3H SH ,v/€ | X ¢,8/S

1708 30NdS .+/1 | X 8.8/

LNN X3H ,8/S

=

YIHSYM LV14 8/S

99 X ¥/¢ 1av0

43aNYLX3 Sn1d-13

AUY1d ININV3E L8 X L8 X ,8/S

134Jvdd ¥OHONV 318Y0

T T TN T | N[ N[NN|[N | F N[N NN T T T

(TIv4ayvN9) ONV S/£.9/9.21/71

NOILdI¥IS3a

=
154

WVIYALYA 40 T8

(z# 150d )

8-8, NOILO3S

(z# 150d )

He TVL3d

(aN0A3g ® ¢ # SLSOd © dAL)

V=V, NOILOIS

Jld4vdl

I# 1504 OL 1Iv¥ HOVLLY LON 00
d3ANYLXI VHANYND VS66 Nd

® ®

- 10N ONY QY3H 1708 ¥30NN
dlAS | % 1SOd VaH | A MAIA SMIHSYM LV (¢) ONV LN XGH /M _——
S1SOd OML HLIM HOIH 1€ ) 1708 X3H SH 7/S L X 6.8/S
99—l — SMd-13
9 AAAAAA%M| H T N 3INIT ONNOY¥D
A0 | A8 | G0 | Y of uv/% “ NO Q33LNID
| @lﬂl-|- - ATALYWIXOHddY
= -3 T STI0H 8,91/51
g 3 > 301S Ol44vaL
| =
8% ,8%8/51d N ~__ |l
AY1d ONIY3S 928L Nd | \—30s ouavaL * L
2 - EES
(#1504 ) ] 4 WA
VE/8es
INT ONNOYD
v86e6Y '8 X oM (43M07) RERLEEN ~— o
9G/8E¢ 150d V££85¢ Nd %007
90005} 1NN X3H L N 135440 .21
950¢9 ¥3ANN YIHSYM HOOT B HIHSVM [ 0N X3H 43NN ¥IHSYM YOO B HIHSYM /M 2 —_— .\\ \I .
91289 /M 1708 GH X3H 2 X 6,8/¢ y 1708 GH X3H ,2/1 T X 8.4/¢ % 150d 900051 Nd 10N X3H/M 6 X 94 ¥0 '8 X 9M 1SOd
9669¢ ] | — 1708 H 91 /1 | X 8,8/S “
91924 — v o ——
985TY - |
9652y 03 ~ — _
ey HOV3 3IHSWM B LN X3H 9,1 T A
50066 /M K18HISSY T18YD 90008 Nd } £% .0 10WLS 96/85€ Nd
SIS I STINVd ,9-2} Ol
0L i SALYNYILY T18VLdI00V 34¥ STINVA AVIE-M ,0-SC (¥
91028 g X oM (¥3ddn) - TI8YL4300V 39V (QALNOY) SHO0T8 135440 o:mﬂw\zwwmw
6L ® S04 voeter N ;
“TYNINYZL 40 NOLLYZI¥OLOF 1434
o ~ ATBNISSY J18V0 90008 Nd 30A0¥d OL ¥INOLSND SLSIOONS HIUNLOVANNYA (T
900¢¢ 3 "L # 1S0d OL IVYA¥YN9 HOVLLY LON 0Q ('}
9000¢ I el
ToEe | | S310N
9z8L I
VhOL o [ g ]
A = M M J M ﬁ M M M M M M
Nd B 1 oINS ¥ ¥ ¥ ¥ ¥ ¥ ¥
: [ NV L0VL SI 11 34nS __ __ __ __ __ __ __ __
H 28 OL 318v0 XOHoR -~ I I I I I I I
S, V30 | ] ATBNISSY N 3LV I I I I I I I
T~ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥
@ A A\ NA¢ A Vi
— \ i
919-21 X ¥ozZL TaNvd | |.2/1 L-S1 ¥0 ,2/) -6 X vazL 9-ZL X ¥9zL 9-ZL X vozl
IVHQEVND 928 Nd TINVd WY 3E-M 1INV WY3E-M TINV AY3E-M
x ~ AN Ll N N
Ny MM T fo o 1T 1T IR IR
! I /@Hﬁuﬂv Bl I (Do I I [ [
* Lee—e———o] Ly _ | | Jo o Lyl Ly lo o lo_o
) (39NV14 1S0d JAISNI LY g - (Y L
HIHSYM ¥3ANZ4 J0V1d) YIHSVM
—— ¥3ONZA % LON X3IH “4IHSYM /M SLON % $1708 3011dS
G0 | 1708 GH XaH 2/L L X 9,8/ | 1T ¥9H 91 F/L L x 8.8/ | | | | |
| |
£-9 £-9 £-8 £-9 _ £-9 _ £-9 £-9 £-9
| |

1o

TYNINYEL Snid 13 ,.9-.¢L

¢ # 1S0d Woy4

HLONIT WALSAS ,9-2L T SLSOd INIT QYVONYLS

fi-z

Y008 135440 HLIM W¥3g—M 1SOd ONONLS T3IUS ,9-/E ¥0 ,0-.5C

T
nnnann H I
1

AN

L

< |

Jl44vdL NOY¥4 AVMY 10TS LIX3 VHAYYND _\

3LVd ONIMY3G 928 Nd

YOHONY 318V0 V¥0L Nd
&£ X8 LINALS 9G/8¢E Nd

ATGN3ISSY 318YD 9000¢ Nd

Q33N 40 HLONTT

‘318YMOTTV SI ,0—,0G d0 99—/ YINO d3dVL | 01 G¢ V

“YIINIONI NOIS3A A8 3MIND3IY

S| 43dvVL NIHM

3INM 3903 AYMAYOY 0L T3TVivd TIvVY TIVISNI

-31ON

|-
A




— . ‘uoissiwuad USJILUM JNOYYM PazioynD uoijdnpoides Aub st Jou 977 ‘s}onpoid
.>%x 986 Mzwmvz_;ém L02SL XL SYTIVa k ' Komybiy Aju] woy paysiuiny A|ooy10ads SDM J YdIYM JOJ DU} LDYY Jayjo
03 AVM33Hd SNOWNALS SCSC 9sodind Aub 1oy pasn 9q 0} S| UORDWLOIUI UYONS Jou SBUIMDIP By} JayyeN (2 1504 ) (z# 1S0d )
‘ON'LHS . ¢ ‘ 'syonpoug Aomybiy Ayuu) jo Aysadoud sjos ayy puo (p00z) SIoNpold Aomybiy
310-955SS # 314 ‘o3 OT1 'S10NA0dd AVMHOIH ALINIYL fyu) Aq peyyblhdod aup UOBIBY) UMOYS UOIIDWIIOJUI BY} PUD SBUIMDIP BY) m |m ZO_._.Qm_m :_l_: l_ _<._.M_Q (ONOA3E % € # S1SOd © dAL)
Y. SNOILO3S % NOILVATI3 ‘Nv1d “ « —
60-91-£0  avo NESYRTETY V=Y. NOILO3S
SIN  7wos dIAS | % 1SOd VaH | « “ 7
S8 momo S1SOd OML HLIM
18 v 9-.¢L — SN1d—-13
SN 1d- 1.3 AAAAAAAﬂ
R q S 3NN ONNOYD 4
SHIVNIY ava A8 | GXHO | Ay N B .H__ E (S} NO Q3YILNID
| @lﬂl-|- o ATILYWIXO¥ddY
In il - STI0H 8,2/1
u ] oot
| I s 30IS D144Vl
|
8 X ,8%8/1d N ~__ |
AY1d ONIMY3E 928L Nd | \— 305 ouaval @ Iz
< - EEN
NoLLO8 IF SN1d 13 1S0d[L  [ve/8es
dOL W VBH SN1d 13 1S0d[l  |vi/8ee (1 150d ) 1 el — N2
(vaH/dLAS/13) LNYLS JONV]L  [9g6LeS #1504 NN
of 1AS 1S0d[1__[98LGhL '8 X oM (43M07) o WV130 3N aNnoE9 ~— ( ) NNOY9 —
LNN X3H ,8/¢[v 980+9 150d V$/85¢ Nd :_l_l_l_: >>m__> 135440
1708 GH X3H .2 X 8.8/5[c  [91z89 10N X3H T " S8 X 9N .\ \I
UIHSYM 001 . b/¢[c  [9669% YIANN YIHSYM 00T % HIHSYM I 1NN X3H ¥3ANN ¥IHSYM X201 % HIHSVM /M &, 1S0d 98/571 Nd 1NN XIH/M 6 X 9M ¥0 G'8 X 9M 1S0d
10N X3H ,91/2]z__ [996cy /M 1708 GH X3H 2 X 8,8/¢ 1) 1708 QH X3H ,2/1 T X 8,8/ : |— 1708 "49H 971 .4/1 | X 8,8/5 //_\_/ “
¥3IHSYM 001 ,91/Z[z  [9g6er ] v LT~ aE==-o
1708 GH X3H .z/1 | x 8.91/L]c  |906Ew —] “_ |
Y3HSYM 1V1d 91/L[C | 968EY o, ! ! / !
1708 GH X3H 2/ L X 8,8/¢(Z  [919zh - H STaNvd
MIHSYMN00T 8/5[c 985y ona —— NN N qopllap VI8N ST %0 ,9-21
“ HOV3 ¥IHSYM % 1NN X3H 8,1 T @u__
00 /1 1) ¥3IHSYM ¥3ON34 .8/5|c  [9SGer /M AJENISSY TI8Y0 90008 N | !
YIHSYM 1v14 ,8/[v  |9vSey i £ X £ LNYLS 9G6/8¢ Nd
INN X3H {2 [90168 I )
SISy VI e L9006 = TIav1d300V Y (Q3LN0Y) SH0078 135440 woum%\‘.w_w MM
1708 GH X3H .2/) ¢ X o/ [9Lus o8 x on (3ddn) o £ X ¢ LNNIS 996158 Nd
10N X3H b/5|2 9%0.$ HOV LON X3H (1) % ¥3HSYM “IVNINY3L 40 NOLWYZI¥OLO3 143y
- 150d V1L86C Nd . 30IN0¥d OL ¥INOLSND SLS3IINS HIINLOVANNYA (7
YIHSYM LY1d /5|2 [9lolg ATAN3SSY 318Y0 9000¢ Nd %001 (1) '107S ¥3A0 avaH 1708
1708 30NdS +/1 | X ¢,8/S[6  [909¢8 YIANN YIHSYM LV (1) /M ‘L # 1S0d OL TIVYQ¥YN9 HOVLLY LON 0Q ('L
LNN X3H ,8/5[6  [oovee T M S1708 X3H 2/ L x0,91/L e
9.9 X ¥/¢ ﬁmﬂo | [9000¢ “ " / / -S3LON
¥3aN¥LX3 SM1d-13[1  [vse6 Il
A1v1d 9NRv3E 8 x 8 X ,8/G[1  [9z8L Il
13M0VH8 ¥OHONY 318v0 |1 v¥0L &~ “ “ 8 v
(TIv4a4vn9) ONV S/£9/9.21/T1L[1 928 L Il H H ﬁy H H H H H H
NOLLdINOS3a ALD| Nd < " " “QIXV13y LON SVH I I Il I I I I Il
N il ANV LOVYL SI L1 3dnS Il I I Il I I I Il
IVIMALYWN 40 T8 I 39 0L 314v0 M03HO Il Il Il Il Il Il Il Il
o Wig | | ATBNISSY TYNI ¥3L4Y “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “
“a “ “ I I I I I I I I
I I I I I I I I

33S
I% C | WA N N\
. | »

|||||| 1

H /@H_Huﬂv P | X |

& ety . L .Al_ I |
(39NV14 1S0d 3AISNI LY g

o] ,
YIHSYM YIANIS 30V1d) YIHSYM
¥IANIS ® LON X3IH “YIHSYM /M SLNN % S1708 30MNdS
GO | 1708 GH XaH 2/L L X 9,8/ | HOH 91 . ¥/L L X 0.8/

——

9q
9
d
4q

£ £-9 £-9

© ©
_

Jld4vdl

ﬁ ﬁ
_ _
? ?

Y008 135440 HLIM W¥3g—M 1SOd ONONLS T3IUS ,9-/E ¥0 ,0-.5C

|
TYNINYEL Snid 13 ,.9-.¢L ¢ # 1S0d WOY4

Tz HLONIT WALSAS ,9-2b | SLSOd 3NI GHVONVIS 7 7
- _

I# 1504 OL 1Iv¥ HOVLLY LON 00
d3ANYLXI VHANYND VS66 Nd

1o

= I NV i _|
01 9-21 X YOZI TINVd |
TVEQEYNO 92E Nd

Jl44vdL NOY¥4 AVMY 10TS LIX3 VHAYYND

YOHONY 318V0 V¥0L Nd
3LVd ONIMY3G 928 Nd &£ X8 LINALS 9G6LEE Nd
AT8W3SSY 3180 9000¢ Nd

318YMOTTV SI ,0—,0G 40 9-LF YINO d3dVL | 01 G¢ ¥
“YIINIONI NOIS3A A8 QIMIND3Y SI ¥3dVL NIHM
3INM 3903 AYMAYOY 0L T3TVivd TIvVY TIVISNI

-31ON

Q33N 40 HLONTT




I# 1504 OL 1Iv¥ HOVLLY LON 00
d3ANYLXI VHANYND VS66 Nd

- S¥0078 135440 HLIM WY38-M 1SOd ONOLS T33LS ,9-.8 ¥0 ,0-52
TYNINYEL Snid 13 ,.9-.¢L ¢ # 1504 NOYS

Tz HLONIT WALSAS ,9-2b | SLSOd 3NI GHVONVIS 7 7
- _

— ‘ ‘uoissiwuad USJILUM JNOYYM PazioynD uoijdnpoides Aub st Jou 977 ‘s}onpoid
.>%x 8GS Mzwmvz_;ém L02SL XL SYTIVa k ' Komybiy Aju] woy paysiuiny A|ooy10ads SDM J YdIYM JOJ DU} LDYY Jayjo
013 AVM33Hd SNOWNALS SCSC 9sodind Aub 1oy pasn 9q 0} S| UORDWLOIUI UYONS Jou SBUIMDIP By} JayyeN
‘ON'LHS . ¢ ‘ 'syonpoud Aomybiy Ayuuy jo Aysedoud ajos sy} pup (600z) SyONPoid Apbmybiy
310-855SS # 314 ‘o3 OT1 'S10NA0dd AVMHOIH ALINIYL fyu) Aq peyybrhdod sup uosiayy umoys :o_ucE‘_eA:_ Q_W pup sbumoip ay| (z# 1S0d ) (ONOA3E % € # S1SOd © dAL)
(2# 150d )
60-91-£0 awva ' "a¥3H 1708 — -
D SNOILO3S ® NOILYAIT3 ‘NV1d R EL V30 0.8/% 40 SSVd 0L Lnaie o g8, NOILO3S V=Y, NOILO3S
< S1SOd VE8H OML HLIM LON YGH H3ONN 3HSYA Y007 % OL LNYIS % 1d 1S0d NIMLIE 1108
003K -l — SMd-13 - YIHSVM /M 1108 GH X3H 2/} 2 X ,8/5 & X 84/2 NO SUIHSYA £-2 YOV
18 nwvaa
SN 1d- 1.3 AAAAAAAﬂ
— T
SRIVNIY AV | A8 | OO | A3y N .___V B__ ._ﬂ % \T -
I @|ﬂl-|- N
I il =
i 3 B
|
8% ,8%8/6d / H
ALv1d 9NI¥Y3E 928. Nd | \— 30 uavail
30IS Old4val |
(¥ 150d ) 1 SA N2
EV)
7 A, 1IV13d (at 1s0d ) aNnoXo
dOL 2# vBH SN1d 13 1S0d[l  [vi/8ges o x oM (umon)  «w — -
WOLLO8 ¢—1F SMd 13 1S0d|c | vessss 150d v§/85¢ Nd H=H, MIIA ~— oH. V130 335 135490
d0L I# VBH SMd 13 150d[}_ |viBee 10N X3H N P ya
(van/13) 1ndls T1ONV]L  [9G/8gs YIANN HIHSYM XO0T B HIHSYM 1 LN X3H ¥3ANN YIHSVM 00T % HIHSYM /M oy 6 X 9M ¥0 G'8 X 9M 1SOd
1NN X3H .8/c]9  |950%9 /M 1708 GH X3H 2 X 8,8/¢ i 1708 QH X3H ,2/1 T X 8,5/ . S8 X M (43M07) ] _
o | /ﬂ\/\/l 1S0d ¥£/8¢¢ Nd / S8 X 9M |
1708 QH X3H .2 X 8,8/¢]v  [912€9 L 1] i (¥3ddn) 1S0d V./8£€ Nd gE==o
¥3HSYM %001 .4/E[v  [96697 — h LNALS 95/955 Nd “
1708 GH X3H ,Z/1 L X 8,8/s(2  [919z¥ ol TR \u/ A
YIHSYMMOOT 8/E (¥  |98SzY T W%/ STINvd
0 ¢/1 1) 3HSVM Y3ON33 L8/5[C_ |955eh HOV3 HIHSYA B LON XIH 55 m— _w C_f V38N ST ¥0 L9-2!
YHSVM LV13 B/519  0vSzy /M AT8W3SSY 318Y0 90008 Nd ! .
10N X3H [z [9o16e . £ X8 LNYLS 96/88€ Nd =7 \
¥IHSYM Lv14 L[z [90068 Il I
1708 GH X3H & X 8.4/¢[1 | 98¢ = __ ‘LN X3H mwoz: UIHSYMNO01 A \ .mE<ZWEM<
< H V130 ¥3d SHIHSYM TYNOLLIAQY SOVIS B MIHSYM /M 3AIS LNYLS NO QV3H T18VLd300V WY (Q3LNOY) SHO0TE 135440 JLSVd (€
1108 QH X3 Nﬁ\: _ZNXMIFH“M Lo 8 X oM (33ddn) —Ll— ( e Aeno 7 I HLM TIVISNI 1708 GH X3H .2 X 6,8/¢ TVNIKSL 40 NOUVZI¥OLO3143Y
SISV V11 /| |90cs 1804 VIL8EE Nd ATBNISSY T18YD 90008 Nd UIHSYM /M 1108 GH X3H £ X9,7/E I J0IA0¥d OL ¥INOLSND SLSIIINS HIINLOVANNYA (T
1708 30ndS v/t + X #,8/5]8 _ |909g¢ 8 AL m %ow ,ww wa%uuv ‘| # 1S0d OL WVHGHYN9 HOYLLY LON 0a ('L
LON X3H 8/5[8  [oovee T M m .A._ SI0N
99 X ¥/¢ Tavo|L  [9000¢ “ " Ul
¥3dnuLx3 Snid-13[1 |vse6 Il I
Alv1d 9NIWv3a 8 X 8 X 8/S[1  [9z8L Il “ “
1I0vNa HOHONV T1avo[l  [vroL . “ “ Ul v
(TIv4a4vn9) ONV S/£9/9.21/T1L[1 928 N 1l I H ﬁy H H H H H H
= I
NOLLI¥0S3a ALD | Nd = " " "QIXV134 L1ON SVH I I I I I I I I
N 1l ANV LNYL SI 11 34nS I I I I I I I I
IVIMALYWN 40 T8 I 39 0L 314v0 M03HO Il y Il Il Il Il Il Il Il
|1 ‘ATAWISSY TYNI4 ¥3L4Y || Zit 1S0d OL 1 1 1 1 1 I I
M WLIQ || I VY HOVLLY LON 0Q Il Il Il Il Il Il Il
RN | ¥ ¥ ¥ ¥ ¥ ¥ ¥
Y =
] Ny
b L s
N mr T IREE T i
N [ /@H_Huﬂv L [ | lolel [
% _..4 ||||| . L) .Al_ | _.Y lol 4 L
(39NV14 1S0d 30ISNI LY g Il v
UIHSYM ¥IANIH 30V1d) ¥IHSYM
— ¥IANIA % LON X3H ‘YIHSYM /M SLNN % S1708 3011dS
G0 | 1708 GH X3H ,2/L L X 9,8/¢ 1T ¥9H 91 F/L L x 8.8/ | | |
| | | |
£-9 _ £-9 £-9 _ £-9 _ £-9 _ £-9 £-9 £-9
_ _ | |
I

®
_

oLVl o
_
_
|

- |l Anonann H

4 — I

01 9-.¢l X ¥OZL TINVd ]
Jl44vdL NOY¥4 AVMY 10TS LIX3 VHAYYND

TVEQEYNO 92E Nd

318YMOTTV SI ,0—,0G 40 9-LF YINO d3dVL | 01 G¢ ¥
“YIINIONI NOIS3A A8 QIMIND3Y SI ¥3dVL NIHM
3INM 3903 AYMAYOY 0L T3TVivd TIvVY TIVISNI

-31ON

YOHONY 318V0 V¥0L Nd
3LVd ONIMY3G 928 Nd &£ X8 LINALS 9G/8¢E Nd
AT8W3SSY 3180 9000¢ Nd

Q33N 40 HLONTT




