P« KNIFE RIVER

"\, ANMDURESOURGES COMPANY Vassell Station Project

Synopsis: In the wake of an attack on an electrical substation south of San Jose, California,
groups are urging congress to provide better security around these sites. The attacked site
endured 150 rounds from an assault rifle, knocking out 17 transformers.

Knife River’s Prestress Division
(Harrisburg, OR.) teamed up with High
Impact Technologies (Salem, OR) to
provide a unique barrier system to suit
the needs of the of these facilities.

Plan: A collaborative effort yielded a
plan to provide universal precast
components that can be easily installed
at a site. These components can be
removed and reassembled to facilitate
future maintenance on equipment. The
components are designed with
interchangeability to reduce complexity
on the project.

The system must be able to withstand a level 8 ballistic test.
This consists of shooting (5) 30 caliber bullets in a 4 14
square area at 15 feet without passing through the structure.
Through the R & D process, we developed a 4” thick
concrete panel that is coated with HIT’s patented ballistic
coating and a separate fire coating that easily meets the
requirements. Knife River’s precast panels use high density
mix augmented with glass fibers. Also, conventional rebar
was replaced with glass fiber rebar to reduce the grounding
requirements of the structure. The system passed the
requirements for an E119 2-hour fire test.

Execution: Knife River Prestress cast (742) walls, (119)
columns and (59) cap beams in the Harrisburg precast
facility. Those components were coated by the HIT team in
the same facility. Once completed, the components were
shipped to the Vassell Station project in Sunbury, Ohio.

For more information, please contact Loren Later or Dusty Andrews at (541) 995-4100.

P.O. Box 181 ~ 23505 Peoria Rd ~ Harrisburg, OR 97446
Phone: (541) 995-4100 ~ Fax: (541) 995-9447







i Sonsaogensg g % 4 96 ¥ gp woun), o - Surges r
: I 0~ I=u1 ‘HTVOS O I=u1 HTIVOS
L3345 W0 1=uty “ATVOS UL =i ATY ASVE w0 1= e
L o~ NOILISOd TVNI - MFIA adIS LTWIT NOILTSOd, TVNLI - WHTA INO¥ Apisva
¥¥ND 1SVIE 96 ¥ 67 VLA ONIdAIHS % ONIINNL HOVIOLS NOLIO® . = =
3dAL_103r08d | 1# 100H007H o D00 Ay sV wEnl V‘ " W&l
o ] AT ISV
o ON 103108 SOOT ONILALT ATH Asve TH LNOMO0TE - ‘. \ | — Ld WIgNollod
< TN~ / 7\\\
voz/so/or | nvanvy / 7 '
sivc| s ognouar N I f G
— i —— - z
110z/51/80 _— 3 ] _ul.ll__.; 5y | 3 .vn K~ Ly — .J
s —— A, AR\ 4 i " & oalN LA
—f — ——— | —Ssu0a I
urany EN H | / = 2 | .
toz/et /a0 vainvo / g ) o
o
\ T
N £ 1noM018
\\/ 1 LNOYOOTE oA (N: in & =~
| 1nox1g
= 3 / T mﬁ%w__w_m NI Q1D
B D LINANOD BuS'T
INQ-Sy //L | & PN 5 LINANOD @81~ \
TR EI z ™ \%/
3 7# L00MO0Td -
// % /// v A T LNOSDOTE & =
N [ 3 / "dAL 00T 2
// LINANOD Bus'1 // ONILAIT (@)
L/vL/oL // g it // \.
AT AL 7 - p
AINCE IV 2 A/ // AAL$40OT // I
s // ONILAT (@) hid
// = 1noxd
\ BT IO NI ARLD
7596 ¥ I-D8% )
A’ // P SRIVIY tnanoo gt = |
// // e ) Ld 'WId dOL
97746 NOOIG ‘ONNBSINYI r t \.
ax vinozd cosee \ : |
11 %00 0 %/// €4 1100018 % 10000 T~ ]
ANPAWOD SFOMNOSTS NAW NY /’ \ e 5
HIAIY | :
W6 Td WId 01 1-DF96 "
» - J=uf i . 5
m_.m _ z .v_ a0n 1=t ATVOS -~ \ TV aQ9vaD Lsv1d
TVLAd ¢# LNOAO0TH - ¢/1 € LNOMD0TE
€ LNOM0Td SdOOT ONILAI'T
1 \ XULAN0T5 NOTSIa - SSIOML
[ L XAIIN0aED NDISIa —— i ) VT SSAIOT
' =~ T 07 r ]
£ LNONJOTE & ibed
Sk ot ! oh
N\ ; -
711 & LNOXTE O'L/M
—_ = HSNTA ANVUIS O'L
[ S5z . .
@ % W0 I=uT HTIVOS
- s ayshion: 1d WId WOL EWHOE;OQ VNIL=dOL Sd00T ONILLIIT (7)
EE B . 0
= 3 . 1d W1 dOL~ o
iy ._ e 900 . £ 1N0OMO0 T
5 2 i &
i E L $190.°, e
i3 H I ™ 138440.°%2 v
H 5
3 2 o AMBIA W9 ; MHIA
i b = INOWA A3S INO¥d F3S 111 .
o 5 3
’ ) W0~ T=€ HITVOS ol 12 2
= SNOILYOO01 (£ 3 -
S ons M B TV1dd AT 3Svd - 1/1 B S400 T ORI (2) >
ONILANT
e
=3 | \ b 10711
Cwm AFIA w9l _v. _ MITA AdAHSVE SLHOIIM -
M W INOYJ 38§ N v | INOYA HHS . HING-SY 9| = SAOOT ONLLIT s
Wil B A - ]
= 5 g HAWOTOA | |, |2 UIpIM 1N0x}o0|g e
2 |8 &
W Q TOTT TV YTINVHI T s ™ %
% wuv_ Wiodwuod | |7 ——
r YO SEALS p s
NOILOTSN W = |_rm HEINOHOC T TAMONI :dO. W DONLLAIT (D) ]
= Y ¥ 2 LNOND0TE HSINIA ) | -
2 £A9LD HUTATY TIINY
m i NOISEa XA I
S400T ONILAITZ
7] 1Sd 0009 :AV(-8 & b 111
1Sd 000 ‘ASVATAY D
HLONTALS ALTAINOD
LINANOD BuS'T #1N030018
SALON TVEaNaD L~
€ LN0MN0018 TIVILY
§019v41N03 | IHYN 19300Me




AN MDU RESOURCES COMPANY

Ra

o
2
2
w
—
Z
=

V

ision

ilroad Div

©

!

AN MDU RESOURCES €




€

i

UOISIAIQ PDOI[IDY

‘ses|woid Ino uo Buesallep pue Ajyes qol ayy Bujop ‘bl qol ey; Buiop
0} POIBDIPSP 84,900 AISNPUL N0 Ul Jopes| A1aJes B S| JaAlY 9jlud "SINOA pue wes} Jno Jo
Buleg-|lem ey} 4oy Ajeyes ejelado 0} SI JUSWHWLOD | "ON JNO ‘SUOI}EO0| INO JO |[e J8 puy

ApjoInb spssu JnoA 0 puodsal Ued 9pA "SINOA 0} Juswe|dwod PooBk € IoMmiau INo saxeLl
‘saj}|Igqeded uoIoNJISUOD JO NusW 938|dwoo Jno ypm Buole ‘Bujuoiiisod o1fe1ens 1ey L
'seul| |1eJ Jofew Buole pajeso| SUOISIAIP [BJOASS UIM ‘SaJels G| Ul Sayeledo Janly ejiuy

jaIomiaN buoais v

seur ey —
SUOIBO0T JAAY BjiUY @ hq
sajels Bupesadp Joay ajiuy

Y

SUOIIDIO0'T JIATY dJIU

G  s3Ioamd IsvdIEd

14

djay ued am moy 9as 0} SWIlAUE Sh J0BJUOD 8sEd|d

SEV9-v9.L-£0S

SIJIAHIS
AINTIHINI

'S8Ul| Hoys 0} | Sse|D woi)
‘Ansnpul peodjiel sy Joj sebpuq 81940U00 Jseoaid pue
1se|leg Bunealiep pue Buionpold ul azi[elosds os|e ap

“mou 1yBu pue

‘Y61 suop gol sy 196 03 se0INOS8 B} pue sjdoad oy
SABY &M ‘U0NONJISU0D pauueld Jo yiom AousBiawe s}
Jayieym Aep B sinoy gz ozijiqow o} Apes ase swes)
pue juswdinbe INE 'sn pssu NoA usym aiey} 8q |IIm apn

‘Aiop Aaana ‘Aop ¥
"Ayronb saaa1ap JaATY 2JTUY

il




sweag WwoosAlYajIUY@ASIYdIed UBpIOP

SS0ID pUE Ssjeued pu3 ‘syoo|g >m._£nmnw,mu._.n.mw.._ _,M_m

Jasiy ‘silem Buim ‘sdeg aid
‘SjusIINgy 8}40U0YD) ISBO8Id

sweag | ¥ | [euswheg 1seosid e
sqn| [euswBeg iseosid e
swieag OLHSYY Wa1s-e[qnod e
slwesg qe|S-PapPIOA B PIIOS e
sweeg | 9| e

swieeg xog |[@D-0|buIS «

sweag Xog ([8D-8|gnogq e

sjonpo.ad abpiag

10D3U0D

Amvie amaauae

IOd

w4
“aLUl} UO

pue 6L suop gol auy 386 |jIm wesy no ‘ybiu Jo Aep ‘Lioys Jo ueds-Buo

"yonpoud pays|uly

Aurenb-ybiy e noA JsAllep pue s|ielep oy} |[e 8|puey ||, 8p) 'spesu ebplig
JINOA 10} UO[IN|OS BAI108)8-1S00 PUE S|GEINP JUSIOLS 1SOW By} 81eNn|eAd Nok
diay [|1m wesy snQ sseo004d uoljonlisuod sy} (noybnoay; souepinb [eojuyosy
apiroid 0} elqejiene sAem|e s| Jels sales pue Bulissulbus psousuadxa INO

'901AJISS JSWOISND JUS||99X8 BuIpIACId O} PORILILLOD aJe pue
A)enb 1noge anissasqo ale Asy| ‘sieak gg Aliesu Joy sjusuodwos ebplig
Buuealap pue Buip|ing ‘Bulubisep useq sAey sisiseoald Buluuim-pieme ano

1SDJ31d/SSaa1sa1d

WOD IoAIHBH UM @AS Mg epUBLUY
€20€-v56-17S
Aaimag epuewy

1903U09

*19BpNg UO PUE BWIL UO ‘AjB§ES SPeBU UOIONJISUOD JNOA 198 0}
NOA YyMm YoM ||| sieBeuew pue sieioqe ‘sioyesedo jo wes) paousliedxe IO

sBuissou) AemybiH e

aoueUSUIR)N Aempeoy e Alddng |eAelD) pue pues e
Buired o Sl ¢
SUBAIND siomypes o

:ul 9z|[e1o0ads app ‘Auediod

[euoljeu e Jo seainosal Juswdinbs pue [ejoueul 8yl Yium Buoje 9401oenuod
|80 € JO asipadxa pue oBpa|mouy| 1SXIBLL 8} SO aM ‘S1EIS PajIuN
UJ9ISOM PUE [B.IJUSD 8Uj} SSOIOB SuOoljeiedo YlIA) "UOIIONIISUOD SUl-Hoys pue
| SB[ U109 Ul paousliadxe JOJORIILOD [IAID AABSY 801AISS-([N} B S| JSAIY SHU

uononIysuo)




b
| L » UOISINIQ PDOI[IDY

—

LLIOOIOAIHHUY DOIOIN OARIS

LS 5881-896-L7S
5 210\l 2918
14
44
€
Ge
ve
S# uonovpov.IH

10DIU0D

"SUOIJBOO| 8j0WaJ Ul UOIONJISUOD
yoddns o} |1es Ag paddiys eq ueo jey; Juswdinbs Buiysnio siqenod ejesedo
am ‘syue|d pue saienb Jo 3Jomiau Jno Je 3001 Buionpoid o} UoiIpPE u|

‘gol ezis Aue noge

1snf Jo} [eLIeW YBnous aaey am ‘saniasal ayebaibbe Jo suoy uo | Jano
UHM puy ‘suolieoljiosds uolepel YIATHY YHM 80UBeploooe ul ‘auoisawl|
J0 8jiwolop ‘a)izpenb “yood deJy ‘eluelb Wodj I1se|eq Jno 8onpod SpA

‘spiek |reJ

pue saul| urew Joy ise|jeq peodjiel Ayenb-ybiy Jealjep o) pauoiysod-|jem ale
om ‘sejels G| ssosoe peaids suolpesado I “Aunod sy ul Auedwod Aue
1sowlfe uey seiebaibbe aiow siaAliep pue saysnio ‘seanpoid JaAlY apuy

1SD[[Dg PLOI[IDY

LoD IRAIHSHUY ®ASAIBH 8IpOIg
GEY9-v9L-E¥S
KanieH sipoig

GEVI-Y9L-£0S

SIJINYIS
AINIIHINA

-V

10D1U09

‘Bujuuni pue
dn %orq 196 0] PesU NOA JaASlELYM — UO[IBIPSWSI [eluswUolIAUS 8piro.d
N0 10 Ul [BUSeW [NBY ‘)S 8Y} O} SPEOJ SSOO0E P|INg ||, 9/ 'ISOW ) paau
NOA USYM UO JUNOD UBD NOA JOIOBIIUOO B NOA S10B JSAIY iUy 01 |[BD BUQ

‘Ajayes »JoMm Sy} Op 0} Wes} padusliedxe ay) 9ABY &M pue ‘8d)ou seInui
e Uo ayis AousBlawa UE 0} 8Z||iqow 0} YJomlau [euoiieiedo sy} pue 188y 8y}
oAy oA "[eo1llO S| Aouabiewse ue o} asuodsel 3oINb Jey) puelsispun ep

‘ou Aes Joneu em pue ob 03 Apeal al, oM

SadIAIdS fiduabaamg




s e e = ]
Mission Statement

Knife River’s Railroad Division helps our customers build a strong and
sustainable North American rail system by safely providing:

® Heavy Civil Construction

e Maintenance of Way

e Precast and Prestressed Concrete Products

e Emergency Services

* Aggregates (including Ballast Rock)
We deliver quality products and services from our strategically located
network of operations. We are committed to the safety of our team
members and customers. We comply with all environmental regulations,
and we are dedicated to providing excellent customer service.

KNIFE
RIVER

AN MDU RESOURCES COMPANY

Railroad
Division
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23505 Peoria Road / PO Box 181 | Harrisburg, Oregon 97446
Phone: 541-995-6327
www.kniferiverprestress.com
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KNIFE
RIVER

School buildings reflect a community’s
investment in education. Buildings made
with precast/prestressed concrete look
great, last for decades, require minimal
maintenance, and save money.

Precast/prestressed concrete is a highly
adaptive and easily erected material that
responds well to site needs. In addicion,
facilities built with precast/prestressed
concrete can be erected faster than those
built with other materials,

Precast/prestressed concrete, produced in
conrrolled factory conditions and erected
under seringent quality controls, ensures
that a school building is durable and
corrosion-resistant.

Recognizing the economy and adapability
of precast/prestressed concrete structures,
increasing numbers of architecs, engineers
and school districts are choosing our
product as the marterial of choice when
building educational facilities, In addition,
taxpayers tend to support projects
constructed with economical and quickly
built precast/prestressed concrete.

23505 Peoria Road / PO Box 181 | Harrisburg, Oregon 97446
Phone: 541-995-6327
www.kniferriverprestress.com
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