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Geray Diavis

Letter from the Director

For several vears, | had the honor of working for then-vice President Al Gore on the Matienal
Performance Heview — the task force to reinvent the fedensl government. Fundamsntally, our
jobr wias innovatiaon. While there, | saw that srganzations, i ghen the freedorm and encour-
agement o pursie mefe productive iseas, oould not only save remendous amosunts of aney
annually; they could e mare responsive to the people who paid their wages: the taxpayers.

Wk lave a tremendous challengs 1o meel our mission of impreding mobility acrass California
Civen thee size of our task, it & critical that we continually seek cut mew ways 1o get the b
daone. Since joining the depamment, | have urged evanyone [0 Include an alemsnt of innava-

g in all wee do,

This Bsue of the Journal features a few of the Innovaticns currently in métion in the depart-
ment. & plus B contracting was first tried out in District 4. District 11 has come up with new
ways of making constructiabality reviews Inteqral 0o projedt Sevelopment, nol st an add-on.
C¥BErict 3 5 inving oul an exciting nese tonm of envicanmental mithgation, and Distrct 10 s
working with local officials on a new planning process. That's just for startess,

o me, the most exciting of the initathes i featured at the vary front of this magazine:
context sensitve solutions. foe Caltrans, this is the vear of context sensitivity. It s a featiire af
the new deparimantal calendar and several ather communications effors. And yeu can exped
to see At least ane article in each upcoming tssue that demonstrates how o sehe prabliams
while being sensitive Do gur surroundings.

And what is ic?

It s & philosephy that prescribes that community needs be considersd in soh-
ing transpoitation protdennd. Since the departiment began ite effodt 1o inor po-
rabe sensitivity 1o context into it progect desalopmeant process, the name for
the effort has changed from Confest sensitiee “design” [0 conpbesn sepsibive
“solutions.” That & because the goal & o find ways to msake our projects wark
within the environment, natural oF man-mase. Contexi-sensitive solitians
inCorporale the Features and characier of the surrsundings through which our
progects pass,  They recognize that we are making leng-term investments that
shiceuld refiact and even enfance comimunities and the environment. Chir trans-
poraliocn deve|opers must Consider:

The constructed and natural enviconment of the area
Envirenmental, scenic, assthalic, community and prassrdation impacts.
Accass o and Incorporation af various modes of transporaticn

Cevwmrmor Gray Dhaeis has provided w o with unprecedented resounces 1o address Calilarmia’s
transporiation needs and has challenged us o delreer results laler and more efficienth. That

means innovation. And, with innovation, we will build on the tppes ol initiales described in

Lot Mot

this journal, Eurning problems inta salutions
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Context Sensitive Solutions

Caltrans embarks on a new policy to fit projects

into their context,

Modern Technology for Archaeology
Finding subsurface archaealagical treasures
with state of the art technalogy,

Giant Beam Static Pile Load Test
To say this is big wouldn't do it justice,

Partnership for Integrated Planning
Merced County looks for new ways to get
projects gaoing right from the get-go,

Electronic Bridge Site Data Submittals
A Caltrans team develops ways to get
better information for bridge plans,

A+B Contracting
Finding ways to allow contractors to
move projects ahead faster,

Rural Transportation Management
District 2 makes one of Calitormia’s maost
beautitul highways safer for moborists,

The Lincoln Bypass Mitigation Plan
District 3 puts Adam dmith to work to
produce a tumkey mitigation.

Bridge Fenders of Recycled Plastic
Milk jugs and broken toys protect
California’s mightiest bridges,

Expanded Constructability Reviews
District 17 develops a happier marriage
between design and construction,

Fast-Setting Concrete
Concrete on speed: a kick in the pants

for good old Portland Cement

DHIPP
A faster, better Digital Highway Inventory,

People
What Caltrans folks are up 1o lately

Editor’s Notebook
It takes Caltrans to produce a village




CIXNOVATION:

The peodicy |5 key to the depatment’s abllity to thrive as a lic space of transportation cornidors to reflect the unigus

crealiee, innowvative partner in the posi-interstate [reeway identities ol the places they go through. They are asking

|_'|I_II||_'.|II'||:'| ara. Today, using this appraach may be the onby Caltrans 13 partnar with them so that our pl.clnnln-g_,

way large and compdes projecls can be defiversed design, conatneclion, maintenance and operations rellect
F ; '5.I_I|'|;Erl55|"|1|r_|.' Impbemanted contimesushy from the aariest both transportation and community garals

£ lanni Lages, it is cled | i delays fra
> | 5 e T T | et i o i g oo ek In 1997, the intermadal Surface Transportation Efficiency
' [.___ — ol | 0 -"q |=--d=_'-s.|,Jn1 and cost cuermun s and to strengthen relatipnships :
Hip St -, : o E I ah R Act gave design flexibsility to states for hghways not
i ¥ ol — | L L L.
! = it Mol i part of the Mational Highway System. And that act was
You knaw sedety B ohanging when evereins from the fedlowed, in 1995, by the Mational Highesay System St
l| L Federal Highway Adminstration to local agencics uses which provided that oven Mational Highway Sestem
e
. words such as “flexible,” “contest sensitive™ and “dual- highways other than interstate highways could take the
purpose projects”™ to descrks highway facility design and erviranmental, scemic, aesthetic, historic, community
activities, In fact, now that the intersiate I1i5|I'--'-ra.,.- “ysherm and preservation lmpacks of any propoesed activity into
is nearly comiphete, the transportation woarld s tuming its account. Twao wears later, the Federal Highway
sghts on local communities and the inkage Dabwean Administration  published  “Hlexiility in Highway
transporiation systerms and surrounding land uses, Design®, which advocated fleside design, particularly for
||_: ”E'DﬂtE?{t SEHSiti\"E' Sﬂlut;l_JHS,.“ a new pﬂ-ll‘:}‘r Across the nation, “context in-sensitive” highways that highwways rumning through commiunities
EhanﬁpiﬂﬂEd h}-" Director ]Eﬂ: MﬂrﬂlES, ﬂ;.lt[i"ES functian as main streets have been widened sa they no Califomia has the advantage of being in the second wae
langer fundction as comtemable, walkable shogping of Stales 1o impkament context semsitivity, Fhie years a0,
din appf‘ﬂﬂfh that 'l.ﬂ.l'l” ﬂ"lakE it 55|hiE f:l:”' strects; sidewalks are narrowed, onsstreel parking the Federal Highway Administration chose Connectiout,
+ - L - ¥ I eimoved and street trees replaced with asphalt. The com- Kentucky, Paryland, Minsesota and Utah o be pilot
Caltrans to maintain its responsibilities, for remeved and street trees replaced with asp e atucky, Maryland, Min nd Utah o be pilo
T B munities throwgh which those highways pass niow ans states. Thraough pesrdos-pesr pachanges and targeted
sdfe 1ﬂtE‘.!"ng|ﬂ'" J___lt}r while hEIﬂg i speaking up for what they want: attractive gateways and participation in conferences, California is learning what
. 1 2 1 - . . strewtscanes, pedestrian safeby features and sheser car has worked for
responsive T0 natural, cultural™and built o :

traffic in dowmiown amas these states  in

Envlrﬂﬂm_l:_'"'_tS% ThE F'DHCFLJI:GEH'I'IE' II]E'E?.-Ef-:-:_F- o Where frecways  have disconnected neighborhoods, trrplenmiing. Ak
thE dEPar[mE_"tm.bd [‘qu,w.nﬁ hﬁ cormmunities are asking for orossmgs 1o De made BOPTACE B cL sk
4 s 5 . - o convenient and more pleas-
?- T ant and 1or nes Cressngs Tor
them; with the purpose of making projects T . pedestrians and hicyclists.

Communites wanl the puks-

.prub_lem-?;ﬁlﬁi.r -:','a-pp'l'lﬁﬂu_:l'nes"é’iﬁl:l main

theit: surroundings m l.:.l'l"l:_;..l__:_lj'-"!_ cefullys
You know society is changing

when everyone from the Federal
Highway Administration to
local ogencies uses words such
as “flexible,* “context sensitive”
and “dual-purpose projects” to
describe highway focllity design
and activities.

‘Context




as imgartant, what hasn' The fsous in thess states has

been on process and people, Training has been st the top
of the list, Mamy abio have sased thelr state’s enginesaring

constraints.

Caltrans expects to take a comprehensive approach in
making this change in culture. Training, & proty, will
take a number of gears to reach evesyons, Changes Lo
procedures in affected areas will requine increased aware-
ness of where the ‘Bugs’ are in gatting successiul resuls,

and will take same time. Support for consistent, oreative,

collaborative protdem-solving will evolve incrementally,

Design Flexibility

Ten states have adopted new |1n|lr|e-§, ar standards appll-
cabde Lo main strest highways, |2 the Highway Design
hanual flexible encugh for Caltrans 1o be innovative anc

respaddhee !

IE ey SUFprise SO, bt

Lhe answer is yes,

No one™

Mirroring its case-by-case approach ¥§ J_:
L, TR

to projects, Caltrans will approach
public involvement PRO JECT

Communities want the public space of trans-

portation corridors to reflect the unique fdentities

of the places they go through.

Balancing the mobility of ranspotation systaim wsers with
ather cammunity values is central te the manual™s philos-
aphy. Finding a sate sohibion that meets the community
and tramsportation goals of a particular place, in a fiscally
respansibde way, B what s all about. Conbext sensitia
salutizns and good design standards are entirely compat-
ible, Dresign excaptions will rermain the excegtion, mot the
ruks. Giood design s good design.

Caltrans will alsa consider, connect and balance all
modes of tramportation. Funding for nomemotorised
transporation facilities exploded In 1991 with enactiment
of the Intermedal Surdfece Transpartation Fficiency Act
In the past decade, depariments of Dransportation have
rethought the mlatee impedance of diving, walking,
bicecling, amd transit. The Oregon Departrsent of
Transpomation, in its “kain Street. . 'When a Higheway
Iins f|1l-=?ﬂ.|-:'|h It: & Handbook for Cregon Communites,”
goes 5o far to sy, “Lirban streets need to serae all users
as well as possible, but pedestrians are the priority {their
emphase) when safety and spacs allocation must be
balanced between modes.”

In Califprnia, recentheissued Deputy Chirectrs Gd ooms
mits  the department o
cansider the necds of nan-
mtoried travelers fully in

all planning, mainmtenance,

operations and project development activities and prod-
ucts. This includes incorporating into  transpartation
infrastruciure the best availabla standards and adopting
the best practice concepts of the W, 5. Dopartment of
franspoations policy on integrating bicycling and
walking.

The directive requires that amentien De given o the

foxllovewinug iswses

s Safe and efflcent transportation fror all visers of

Lhe highway system

= Suppart far the Amaricans with Disabilities Acl

® Altainment of community goals and oigsctives,

» Transportation needs of lowe-mobility dsadvantaged
groups

 Suppart of tha state’s sconomic develspment

* Elimimating <r minimizing adverse efleciz on the

ENVINDNMENE, Naiural resoaroes, |ZI|.||.'I||I'. SEICRE,

aesthetic leatures and the community
® faalistic fimancial estimates
* {_pt-offectivaness,

fs g good partner, Caltrans is providing infenim guidance
to bl aqencias o the parameters under which cartaln
leatures can be considered. And when local requests lar
Imiprosamants are well beyond what might normally be
donme, Caltrans, az & good sieward ol stste resources, will
helg kdantify funding opgartunities and Incorporate thess

improvemeanls whens fesible

Mo one size fits all. Mironing its case-by-case approach o
projescts, Cakrans will approach public invokement project-
by-project. The tepe of pulsic imokement will mateh the
cbyective &t any gieen point in time, For examgde, while a
ozl wearkshiop may e ideal Tor mfeeming a Community
of a nan-controsersial activity, it waould be less effective far
bearning about a community’s values when a proposal &
hotly contested

Thee Eagoest chanoes will b in how wee think about trans-
poriation and how we go about our business. Succoes
requiFes even more consistent, earler and sdder inerdiscl-
plinary collsboration. Rt alko reguires moanngiul earky
kmpssledoe of community values. ldeally, before projects
are funded, much of the contest and much of the accopts
ance of the purpose and reed tar projecs wouald be waorked
ot in comdor studies that tie in to local General and

Specific Mans.

Too, the stakeholders mast recefee encugh infommetian
&0 ey Can b uill parners in eaching collEnaralive, intes-
disciplinary sohitions when defining, deweloping and
evaluating option.

e can wie tell 4 praject ar activity is successful? Ask tha
stakeholders, This isn't about making evervone happs: that
coadd mean sbdicating our responsibility to provide a safio
transportation Systern. I 65 acoul balancing and meeting

a broader universe of goals to provide a lasting pablic

waarks begacy,
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ology/ .

By Bill Silva

altrans currently employs about 70 archacologist s, And
what these people do, day to day, is First to stady records of
where historic and prehistorie activities are Kknown to have
taken place, then 1o hoof it along the path of a proposed project,
looking for evidence of that activity.

And when they find it, they dig. They've gotien pretty good at
digging, but that activity remains something of a hit-or-miss
proposition. It's hard 1o know what lies under the soil. Butl now,
Caltrans archacologists are using one particular piece of egquip-
ment, the magnetometer, that shows promise of redocing the

guesswork in exeavations.

W
similar Lo & rmetal detectorn, was developed o belp |ocste
geclaqical features such as faults by measuring solls” mag-
netic: susceptibility. Bt i1 all the device did was detect the
prEtanoa or = of matal, it wiould have very Bmited
applicability, since archasologsls study
miich that & not metallic, The magne-
lomeder sees nob only metal, but
minute changes In the magnatic
susceplibility ol the sail that can ind-
cate the passage of such features as
stone walls, loundations, housslloors,

haarths, burak and mary

For the Caltrans archaeodogist, this

means subsuface Teatures can be

Bill Silva wses a Cesfum

Iocated by remate sensing and tars
geted for excavation with an acoura-
cy of I to 95 percent. Compare
that with randem sampling, which
may yield sne-to-four percent accu-
racy and It eaty (o ses why Caltrans has Begun to

emplay this technolagy

Whean soils are laid down, Iron particles align to the

magnetic orentation of the earth. Human actions alter

Vapor Magnetometer to find

subsurfoce resources,

thal arienlation by compacting soils in house pils or
haarths or by digaing posthodes, storage pits and burials
The magnetomeler reads Dhese Limy Hlucluations by intro-
ducing an electric current into a rod encased within a
cylinder lill=d with casium gas, which creatss 3 magnetic

feled arcund the rod,

When an archascloginl carries the
magnetameter perpendoular to the
magnetic field ol the sarth, it reads
the fluctuations as subsurace anom-
aliey. The magnelomeler detects
these changes and egistars them in
a dala logger wihere they are stoned

Ll pro

The comiman practice in archasolo-
aqy &5 to grid & ste, using & combina-
Lion of ropes and stakes so that dala
can be collected in an ordardy fashion
in order b kesp conbrod al the
contest and stratigraghy unigue o it B

lirne consdrainks, onby a sarmple af the grdded area gener-

ally Is collected or axcavated

For remole sensing, grids are used, bul in a dightly

dfferent manner, A by lal 20w 20 mster remcte sEnEing



arid B onented  north
and sauth to allews for
wiaking perpendicularty
to the carth's magnetic

field. The magretone-
ter collects data continu-
ously ower the entire

grid, giving 100 percent
coverage.  Subsurface

Figure 1

anomalies are targeted

specifically for testing,
alkawing the researcher to colkect data quickly and eoasily to
datermine elgibility for data recovery,

The samples shawn hene ilustrate the potential of the mag:
natometar The fist s from a histonc site that was o be
impacted by a curer connection project that was part of a
local assistance praject i the

o]

ared no artiacts are lound, the et unil s Lerminated. Bul
in this case, tha darker biue to purple area in the uppar lef
waas 4 shell kens ol a depth of 1.3 meten, laber revealed by
a test trench using a backhoe. Shell lenses may show the
presence of cullural acivily relating te Bood  procune.
menk! processing, it is mportant, nod only for d’E‘t'ErF“ll'llf'rg
wligibility, bud Tar larger ressarch questions.

Cecasionally, remaote sensing benefits the pulbdic in other
wiays. Recently, & local group wanbed o construct a 465 m*
structune at a busy rest stop, But remste testing being done
lor archesslagical punposes lumed up & leach line and Fekd
that ground crews thought were located Ko 30 m to the
wiesl Combructing in this locake withoul the remole sems-
ingg infarmmathon would hene resuled in thousands of dollars
i lost L and polential damage 1o the lsach fiedd
Thowgh the purpose of the surey was to loate possiole

cultiiral Tesbures, Chs olber

Marthern Region, Figume Tl magnetomeler reails 1 lese Information that s

shwaws a 20 % 23-meter grid
with a large ancmaly {shawn

in red} fhat dominates the

an eleetrie current into a rodd
right third of the image. &t ®Neased within a eylinder filled
kst twer best excavalion Utz ywith cesium gas, which creates @

wermn ta be pleced randarmidy
within the area and anothsr
unit ar twa in the blue and

gresanm seclions.

Thouwsands of dollars and severs!l days would have been
st testing this area, which 4 a sheet of granite, most of
it beimeg 2EF to 300 millimeters bereath the surface, And
random samplng would have missed the small anomaly in
the bottom partion of the unit {bracketed). In fact, then
wias only a one chance n 460 of Weting it The anamaly
mndicated a ceramic wwage pipe inoa late 1800 home-
stead/mine. Identfication of this Sewwae SyELE Was instru-
mental in helpng to determine the site's ehgibilite for the

Matienal Register.

In the second cxcample, mndom sod symples soreened for
arfifacts during trenching for a safety progect in the Central
Argion had revealed fow or no artifacts. Standard archaeo-
beagical practice s that if 200 roillimeters of soll are reniowed

magnetic Yield arouwnmd Che pod.

revealed became crucial for

tiny Muctuations by introducing

the project, Cround tnuthing
ws nok mecessary because of
the potentia for darmage to
Lhe k=ach field amnd because
the Imags was Cear,

Figure 3 showe a grid from
the back yard of a hstoric house whoese front drivesmy
wian being Laken lor a realignment project east ol the
Slerma in the Central Regicn, The owners of the house
woanted Callrams Lo relocate their driveswsay inte the back

vard but, because of the age of the house, there was a

[ .

Figure 2

high probability
that & privy c=is
ed somewhere in
the backyard. Twao

remoie

surface feature {in
roed) on the rlght

hand side of the

T A

imacpe, the perots-
FI'QHFE} bille I-.'n::II-.'.ln of

L vy, Graundgd
truthing was not a
part ol the testing strotegy. Instead, (0 wins
onough o inmwee that the new driveway was
ploced where | would not damage the privy
Again, mstead of digging randam hobes and dis
rupsting the lives of the homeowner Turibern, we
simply located the anaomaly and nstructed the
bestill Calirans archasodogisl 1o convey the lor-

malicn to the appropriatc peapke.

physhral equipment hos dvon greal wtility
throughout the world in dealing swth a wide
range ol sile ypes, comnditions and anomalies
Mewnor technobogy, mcluding the cesium wapor

gradicmeter, promises even more detadled and

:
1

-

uselul subsurface information, including the
ahility 1o detect and differoniiate resources
siich as ho s Ll lie alop one another.
I e impeartand wf thils  imformation o
arch logisls is Lhat it implies that one of
the stractures was bBullt at an esrler date,
wens subsequently buried by erosion and
than anather groug carme alonog and bl it

dwellings on the same landlorm

Thiough stll meswe to Caltrans archaeolodgy,
remole s=nsing iz beginming to play an
I|'|I-|J|'|I'|:.'I.I'||: rola, Cuerri r|||'r'_ Lthe imformalbemn b
ied in-house when Calirans archaeobogistis
1'-I'I-|'llu|'||||'ll:l: bt oxcavatioms. Caltrans oomiadt-
anly are slso wsing it n de g resEnrch
deslgns, cofl propogals and  schadules,
Courses designed for Callrans employecs are
being developed in cooparation  weith
Califormia  Stale Un yily, Long Beach,
wihich Fas the anly geo ||h---:lr:.| ramoia s

ing program easl of the Mississippl River:

Thess conirzes will help Caltrans archaeoln-
gists become aware of the many applicationa
of this |l\.'|'|'||'||'||l'|l.'|l.I across a wida randga of
land types and resources and, idtimately, will
maha tha cultural resources process faster,

less expensive and more elleclive

L
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Senior Engineer Brian
Liebich demons tmm‘
the heights to which
Caitrans will go to o
Duild a better -!Jrr'dge:l

& L]

To say this idea is big
would not do it justice.
It's gigantic!

By lim Drago

Bridges over troubled waler may be built cheaper and laster in the future thanks to the
Foundation Testing and Instrumentation Branch at Caltrans’ Transportation Laboratory.
Foundation Testing engineers and technicians, along with their counterparts in Structures

Design, have developed a new Lesting system for high capacily piles thal will save Lhe

state’s laxpayers millions of dollars and months of construction on bridges over streams

that are subject Lo severe scouring.

To say this idea & big would not do

it justice, IEs gigantic!

The test ermplays a teel beam 195 m-
kg, 2.8 m-high and 1.8 rewide that
i subjected to loads as heavy as 5.6
millicn kilegrams, the largest testing
contraption of its knd n the world,

The beam s 5o big it must be stored
al the farmer home of McClelfan Air

Force Base in Sacrarmsapio Decauss i

would not fit in the back kat at the fﬂ'.rfm'rli’ AEwW !Ei“ng 1}.5 tem ﬁ:ul

lranslaly. It was 50 heavy that when
termmporarihy  parked at the Dixon
Maintenance Station bsfore coming
to Califormia’s capatal city, it rearly

punched through the pavement.

“Ie are always looking for new and better ways to do
things,” Brian Llebich, senier engineer for Foundation
Tosting, says mattersoffacth. “Design came to us with a
challenge and, working together, we were ablas to take an

whoa and bring 1 to fruition in afbout 18 months”

high capacity piles can apply 3.6
million kilograms of pressure.

Historically, Caltrans  has  wsed
groups of piles with capacities ol
abcat 280 kips each to suppor
most stridctures, (& kip b equal Lo
1 e |'|i'||,||'u:.h] Each pile 5 about
300 mm wide and compassd ol
relnforced  concrete or a stesl
dhsed=end pipe of “He-beam®. A
group of plles B driven Into the
ground and, using a pile cap, tied
infa the column that sUppearts thie
Earicdoge superstruciure.

In SIreams whene aggaregate mining is
Larmmon, waurmg can erode the soil
and dig down close o tha pike tig,
werakening the Bridge and requiring
expensie and timely repairs. Te compensate, plles and ple
caps sl be driven o below the maxenum scour e,
which can make far Fllk_h caps that are as much as 100m below

Lhe grownd surdace, and ditfioolt cofferdam construction.

Mhat was the dilemma fading [im Foster, who was senior
bridge designer on the =5 Santa Clara River Hridge in
Wembura County.

Because of the severe scowr condition at the Santa Clara
liar, designers working on the new bridge faced the
prospect af installing the focting caps 1.2 m below the exist-
ing ground skevation. *It was posslke to bulkd it using the
traditiznal method bBut it would be very expensree, difficult
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Above; The nuts and bolts on this proj-
ect are o handiul for Brion Liehich.
Right: The two hydraulic jacks with

engineer Hernan Peréz gach can apply more

TN LG TH (Rl |

ta comstruct and time-corsuming. | knes there had o be a

Esaiter way,” FOSiEr Says

Foster, who had worked on & brdge along <3 near

Cottonwsad I Shasta County that wsed CIOH {cast-in-

ilnd-hole) piles, the approach might be @n

Splicn For Santa Clara River. But artesian conditions at hanta
Clara River made that aption unwerkable. Faster then

turmed his skghts 1o C18S (cast-in-steal-shall ) piles.

“I asked, is it possible? | was tald it was possible but that o

had nesser Deen bested al the sirength we would nesad, D

only limitaticn was the lack af & testing mechanism,™ Foster

than 200 000 kilograms of pressure.

al Support at the Transiob.

r's wrging and with the support of Caltrans
tanagement, a Jqualily 12aim Wad forimsad 1o

rxaming the kdea in depth to see o it would wark

Bridge designers have keng recognized the potential cost
sawings from using large diarmeter, high-capacity CIDH or

CI5S piles

“The savings are clear. Yau weoald require fr

i piles, yo
could build longer spams and you woulkd nod need e con-
struct coffer dams to accommpdate the construction, ™ says
Flark ‘Waillian, Chief of the Oice of Geotachnical :'||,||::'\-|_|.-I al

the Transiah.

The great wunknown for Caltrams bridge designers was
deiermining the capacity of the foundatiom systerm with

high capadity pakes

ained forces in the

|_|||:|||':'r' teaim to look at how 10 walidate the geoatachmoal

capacity af the pile and to make wre @ made financial sense

I feam found that wsing the high-capacity pie design

wrarkd save an estimated £3.8 million on the 125 bridoge over

the Santa Clara Hiver amd the H iy 32 Span over S1ony
Creek betwesn Orland and Hamilton City in Glenn County
i Mortharn Calitarmia In the cass of fhe Santa Clara River
Eridge, the $3 million savings represents about 15 percent
of the total <ost of the
bridoe. At Stony Creek, the
2B mmbiian savings 5 about
25 oercent of the bridge®

Lo SO

High capacity ples can be
drivien Uhraukgh Lhe waaler and
erpdible uppser sod lepers and

Wiruclion al

30 nal requine co

a cofferdam

“The boitam line i that
vl can realize immedate
cost and time savings,” says

Lialxich

Foster adds, “Ths system allass for aptimal structural pro
POMIONING,. NN FeSulls in e st ettickent |||_-|-|--|-||-":
and use of the materials to construct the Bridges. Typically,
il could take a myonth to install Gme Lot WWith this sys-

teem, one support could be mstalled noa wesk, In the case of

Santa Clara Weer Bridge, il ced the anticipated three

constnuction seasans to two,”

With thes Bapefits Cleary sgelled out, the nest -'.'l-:l||'"-I':I" T
the Caltrans team was ta validate the strength of the high
Capacily pike o withstand the loads T seodld De reglired

to cary.

Foundation lesting 2erced in on imitating  Caltrans’

highly successful existing pile test system, which is capa
e ot apphving 90y 200 I\.|:| of pressure, This v af |cainct
test verification has been standard practice on large

Bridge projects

“Since: the load capacity varies from bridoe to bridge, it is
mpariant thal we i the pulsice limdts high enough 1o

consider all possibilties, ™ Liehich says

With the mew pile o 8 ays

i, Cepartment endginesrs

can apply as much as 3.6 million kg aof pressure - faur times

a5 MUCh Pressure as thie ol svsien

The: newsr §1 il

n test system was designed inchading the

155 medong maln beam and Oross Baarms measuring .1 m

m length, 1.8 m high asnd weghing 11 300 kg. Four

hydraulic jacks, each capabde of apghring B D0 kg of
prossure, are placed 1o jack against the test beam and the

{ast |'|_-:_||I g, | s |:i||- ¢ il ase Casings measure 44 mm

thick and wp 1o 51.8 m long at Stony Creek, ame driven by
construction cress using equipment normally only seen by

the offshong drilling industry

Calrams engineers will keep a close eye as Lhe pressure

noreases to detarm

+ at what point the plke vields. To the

uninitigted eye this el will be akin 1o walching grass

outside

Load Capacity

graw, bt 1o the five Calrans engineers and technicians

condidcting the |_-'|||-".'|'|||_-||II e InFOTmMatsen ol

s W

light up ke a Christmas tres

A1 31ony Creek, enginears are looking tor strength of three

million kg, “We'll know right sway whether our ccpecta

thons af the capacity of this design ane valid,” says Lsebich

“Wie're confident, ot you absays want to make sune espe

cially winere puldic zatety is the issue.”

With comgpletion af the test, the hallow steel shell pike col
1

wimin i= filsg aeith feintorced concrete and 1he rEmardsr ol

the bridoge erocted

e have he best of both workds, We can conduct an actu-
al ficld test to determine the capacity and then wse the

work tor the Baddge,” Lisbich says

Succpasiul completian of thie test wusing hinh-capacty piles will
give Caltrans designers ancther proven afternates for use
whaen buikding bridges over water. One possibdity is the now
eastern span of the 3an Francsco-Oakland Bay Bridge wherne
designens amn consdedng wsing 34 m diameter, high
CORCItY ik l'|i-.'-\.'5.'\,.|i|-|.| msie thain 100 m I(-:'._i far the

Hippaning < alumns

This s ||i||- load test system was geveloped fron
canception to testing in 18 months. B dermanstrated that

the Caltrans Chiality  amnd Conti

Ous  Improseament
Program is working well and saving the stste's taxpayers

tirme and money.

And whien thay sy thiew have big news at the Transkab, they

aren't kedding.

Historical Perypective of Pile Capacity

= hian Mie Lapacily —— md e Lapack

EAPACITY (hidli)
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Mothing illustrates this better than
the attempl T4 l.1E"-'E|l:I|.'I a F1ey Calm-
g of the University of California to
the east of the city of Marced. The
cfiort startod in the cardy 195905
when the Virginia 3mith Trist oftered
several thowsand acres of land on
which to locale a new university
campus. In the foothills of the Sierm,

the largely

unused  grasss

lands  seamed
n ideal. The Smith

trust was offar-

ing scholarships

to Merced area
high school sendors so they couwlkd stay
near their home town for higher ecdu-
cation. The property was  some
distance o the east of Merced: its
werrounding area offered a new locus
for development that would nst
mesult in cenwerting more wvaluable
farmiand for houses and streets
There was enormous local suppon

fior the university Carmpsus,

Eagery, the local agencies got
together to plan for a valuakde new

instrution in Marcod County.

But in the mid-12908, the campus
proposal. stumbled. The . % Fizh
and Wildlife Agency declarad several
species of fairy shrimp, which werne
aindant in vermal pools, an endan-
gered species. And an the Smith
property was an aray of vemal poals
that biologists judged to be among
the  pichest in Califernia,  The
Ervvirenmental Protection Agency
amd the W 5 Fish and Wildlite
Agency could nat prowide approvals

Lo allow the campus to go forwand. Uim ately, the campls
had 10 e moved to an already-developed goff course near
waluable Tarmland, sngendering insvitable pressores lor
additional developrment and a reduction in California’s stock

of larmland

And because the accass highway to the univarsity crossed
seyeral jursdictions, Uhree separale agencies Began pregar-
ing three separste environmental documents to get
approved. Caltrany Began work on a Megative Declaralion
1o clear the Mission Inerchange with Rowte %5 the county
s daing an Environmental Impact Stalement on the porticn
in hdarced t:-r_u_lnl:y:_ and the Llnnu'qrsit!,r of Callformla s weriting

an environmenlal document lar Lhe pofien on ils camps.

fesse Brown, of the Merced County Assoclation of
Cowemmenls, and Bill Michokon, Direclor ol the herced
t:q||,|n1:|.' I"'L'lnnlng and Community Devalopment Department,
in later discussions, fell that teere bad 1o be a betler solulion.
Local and reganal and planning had been extensve, But they
had ned had an adeguate underfanding ol The reguirements
of the state and fedaral permitting agencies

Elspwhere, Caltrans and the permitting sgoncies were min-
ning inte similar probiems, They were arriving at projec
development stages anly ta
find that they had not [dentl-
fird potential prablems in the

permitting  process,  Caltrans g number of Fesource Ggencies

necded Bo understand  the
misshons and needs of the [ref-
mitting asponcies as well as
potential fulure changes that
could Bring progects ta a hak.
e Mare lsland Accord, an

agreement between Caltrans and the permitting agencies
that was signed in T8, contained saveral provigions 1o
imprave communication, qualty and timeliness, and to
address ermvironmental issues early in transportation plan-
ning thraugh frequent communications, cross training and

redaticnal assignments belween the agencies.

And Caltrans, [sise Brown and Bill Michokon decided ta move
aquickly te try 1o make the process work better for benced

Merced County, Caltrans and

are working together to

reduce the possibility of

trigl-agnd-error planning.

County. They developed tha Partnemhip for Integrated
Planming, a plot project. Directed by representatives of the
framding agencies, it has assemblod representatyes of feder-
al, state and local agencies and ather nterested parties to
bring differing perspectives to baar an problems sarhe

The twa-year project will assembde and integrate data within
the conbext of the kMenced Council of Gowermments” 20:pear
Regional Transpotation Man. The data may also be used in
the kerced County Coneral Man framesworic Diata will be
modkeled and dsplayed in several scenarlos for panticipants to
weahste and develop plan-krvel recommes ndations an optimel
lecathons for devalopment and transportation nfrastruictue,

Participants will evaluate the effort and recommend ways to
kdantity environmental lsswes before the progct deselop-
ment process starts. The imtent is for the lessons learned and
the methodologies deseloped to be used as a madel
thraughout Calfornia and showcased naticnwide.

Participants and environmental resource agencies will
address environmental impacts and rl'lﬂlgahmm far land
development and transportation projects, An outcome of
this effart should be strengt hened comulative impact anahys
sl at the plan stage and Improved identificaticn of sensitive
anvironmental resaurces sarly in the
planning process. This information
an then be used to guide phn'u'l.ing
decisions on the most appeopriate
locations for land wuse dmlnprm:lnt
and transportation infrastructure.

Merced County s located in the San
Joacpuin Valley east of the San Francisco
By area. Primarnby a rural county with
the city of Merced its only ulbanized area, it contains rich agri-
culbural lands and ervironmental areas that ame boindg crowds
ad by changing land uses, The county & alsa a gateway to
recreational opportunities at Yosemite and other Sierma desti-
nations, Interregional travel and resulting problbems derbe
from sources autside the county. Air quality is a magr Bsue in
the entire elght-county 5an |oaquin Valky alr basing, which
does not moet federal air quality standards,




The herced Counly Assodiation of Governments, the leder
ally recogniged metropolitan  plann ng rganizaticn for
transpartation planning, was selected as a partner for sev
arpl reasons, incheding its understanding of the pietalls of a

lack of communication. The agency was knowm lar innos,

L=

e planning effors and possessed & working qesgraphe
inlarmation syalem Lhal contained parcel-less| bass maps,
street and rosd conbigquiragtions, soils nformateen . wetland
and cultural Bmits and hazardous materials sites, all the stulf

ol ol danaoa

In addition, developrment ol the agency™ new megional
transgeartathan plan wwas (st skarting, anicd largs dewalop-
menl projecls had been proposed thal would imgacl
erviranmentally sensitive areas. The ERA, Caltrans  and
FHWA, all actively invokeed in the region, wers able 1o

channel respurces 1o the partnership

herced Counly needed the parineship for a number af
reasons, State Route 9% its main north-south route, and
State Route 152, ity main easl -l raube, were being ower
whelmed by new commuters who were escaping higher
real estate pricey oubiide the county. Both rowtes carried
high levals of interreqlonal travel from oubside the county,
particularly truck trawel. And both roubes seere in need af

subistantial upgradas

Elsewhens, new Lowns were being proposed at Samta Nela,
Vilages of Laguna San Luis, bFox Hills a 1 Yosemite Lskes
Estates. Casthe Air Force Base had been retired by the UL 5. Air
FrcE ancd Nt LISes for 1he Dase ware D8 .-.l.|":|| e, Anc, as
with mosl of the rest of the San josquin Valkey, population
PIressLIres were | '||'|'|:||-|'|II'-._: Bcth the sensl e wetlanchk ol the
south amd westem portions of the county and valusde [arm
larsd elsravhiere. If the county were 1o develop the nfrastinic-
lure necessary Lo seree the growth while mnimizing impacs
b thiese vaduable resources, i owoukd hawe Bo have a strong
vearking relationship with all the agencies whose missions

IMttivEC) Tl DRoEEr ticn. Tha local AN '\-I.|||.'.| [aly]

The pafnership has been in place since mid-2001. Among it
first tashs wias an oo T craate amang the members of the

parinership an understanding of thedir vatous msions, The

Partnership
Integrated
Planning

MERCELD FILOI

If the partnership is successful,
it will resuit in:

| Preservation of natural
FEsOUrces

! Cleaner water and air

“ 1 Efficlent use of public funds

" Better planning tools for
long-range planning

7 A forum to implement
1999 California Regional

Transportation Plan
Guidelines

(1 Resolution of issues in the
planning process, before
project development begins

"/ Early “buyoff” from
regulatory agencies on .
approach (o projects . “j_

¢} Quicker project delivery fo

) Stronger consideration by
local ogencies of environmental goals

'[1) Rules of engagement and tools to
resolve issues that can be applied
statewide

Ultimately, @ more efficient intermodal
transportation system

Planning lessons learned in identifying
environmental issues before project
developrent starts will be used as a
mnodel throughout California and
showcased nationwide.

Busy State Route 22 [s in for o number
of improvements in coming years; early
integration of planning is bound to

make that easier,

wiokd De mecessary as a Dosl for prindpded regoliation
bter on. Creer the §fe of the project, the particpants wil
{partiiest plaini ing and envircnmenta Tharmatian Tor aicli-
sion im the GIS, identify and rank strategic issues,
Niegrale "1'|'\-|;'-:|I;|Ii':|_ aeironimEntal ard End  Uss
strategies and model them and, ultimately, desslop and

AEtribute SropEct ecormiimsenaations.,

“Maobody is assumimng this is going to be easy ™ Brown says
"These agamcEs hawe missions that are often ab oross
purposes. Bt we miast get them mvoked nthe planning
process, We will honde 10 stadgole with majer issues, bt
dEimatedy, the betior v ks vach cther, the betier our

hances of a sucoesstul hutume for klerced County.”

Gone Berttelsen

Governor Davis Spearheads
Transportation Renaissance

&z we begin a new year | want to
thank the employess of Callrans
for your dedicated service in
L WNIER pour help, wie made &
recard imsestment ino improving
Califernias transportation vlra-
simecture. Meardy %6 billion worth
of transportalion mprovemenis
projects are currenily  under
way—maimy ol themy 41 an

accelerated rale

Craier T et vear. Califormia will hive over 56 billion in
transpartation projects alone under construction, the
|largest im stale history, Ca fation Dandgel

is now twice the size of that of any other state

The goal of the Davis sadministration B to enhance the
safe, efficient and reliable movement of people and
goods, We have set gut o do something about gridlock,
wx that people can travel to and from work more quickhy
and spersd more tire with their families or do whateser

actiwily they enjoy in this great state.

Thve state has identified 3200 million in transportation
projects that will be defivered at accelerated speed, pro
vicling a quick kick-start te the economy. Many proj

are being broaght on ine a year or more in adwvance of

their original construcilon dates

We'we formed a unique and effective partnership with
Calirans, the Resowices Agency and Cal-EPA to expedite
the approval process for tramsportation construction.
Governor Dawis, Director Morales amd | Al be locking for
additional ways to spoed these projects. Foremost, we
will reach oul to our partners in local and regional gow-
crmments to support that goal, and we will do it in an

ervronmentally friendly way.

. on behalf of Governor Davis, thanks again for all that

. Here's wishing sach of you a happy Mew Year
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Sil€ Data Submittals

By Paul Knox,
Caltrans Student Assistant,

Division of Engineering Services

Big bridges are mammoth engineering projects that require extensive materi-

als, construction equipment and personnel to complete; even small ones

require a complex set of data in order to be designed correct

y. To tailor a

bridge design to its physical location involves reviewing and producing dozens

of separate pieces of data, including survey reports, right of way and vertical
and horizontal clearance requirements, flood plain levels and others.

The methcd for submitting a Bridge

Sibr Data Apphcation, swhich had

bBeen in place for decades at ;
Caltrans, often mesulted in applica
s thal wens incomplels of that

contained inaccuraces. But taday, -.a
an iengwation by the Prefiminary
Imeestigations unit in the Division of
Enginearing Serdioes, known as the
flectronic Bridge 5o Data Submissicn Application, is stream
lining the process and improsing its accuracy. And it stands as

a natiznal lsader in tachnology application

st design peams, uniil recently, subymitted printed Bricge
Site Cata Submittal applications to the Preliminany Investigations
unit through the mail, a process that alten allowssed emors in the
application to get  thraugh. Befors 19959, Preliminary
Ivwestigations di? nol have a consitent, nedabde and aficient
pracedurs to ensune that the applications were complets and
acourate tsfore delivery to Streciure Design. Ccasiomally, the
Preliminary Investigations Lnit wouskd hewe to retumn to souans
one and resureey the constructon site, increasing the averall cost

of the prajoct, sometimes significanthe

When Check Pazri took over as Branch Chief for Prediminary
Investigations in December 1999, he became awane of the
profokems with site data subimissions and began investigating
wiays to improee them. He saw three problems. The caisting
syetem allowed inacouracy of the data; the process for cor-
recting inaccuraces was cumbersome, and processing of the
data tor Dridge design was Time-consuming. To address these
profblems, he convened a qualiy team tasked with desaning
a more eflicient process. His supervisor, Bobero Lalalle, was

the team's sponsor.

The team comsisted of Specialists
not  ank  from Praliminary
Investigations but also trom various
districts, as well as technology sup
port. As it began 1o examine the
sbmissian prooess, il collected
verbal and written complaints,
suggestions and recommendations
made by clients throwagh  telephones
inaearnies & well as in onssite meetings. It also contacted the
Dedign Dnision 1o kdentily aneas of canfusion. Of [l
intarest were spaces on the Bridge Application form then in

e that were often B blank or wena filled in incormctly

After gathoring and analyring information on probiems with
the exEtng system, the team concleced that an electroni
wdrmittal process would be the best salubion and began 1o
iesigate the kegistics of implementing swoh a process, Pazris
team discovered that although #towas possible to mplement
such an applicatian process, 1o do so would require a significant
amaurt of worke The team spent the next few manths design

g an ekectrenic sersion of the papser agglication,

The teamn had ariginally planned to attach Electronic Bridge
Site Applications 1o ermalls. However, ance it began testing, i
discovered that the electronic applications were too large 1o
sand as an email attachment. After discussions with technical
suppord specialists at headguariers, the team decded that
compressing the Electronic Bridge Site Application would be
the miost clegant solution. Preliminany Investigation's wek site
N Containg links (o Electronic Bridge Site Application forms,
a link 12 & popular file cormpressien utility and & full set of
nstrections for low [0 use the Tile Compression software 1o

“rip® the applicatians




traffic dota.

Putting @ structure on the ground
requires a large volume of accurate
data, including clearances and

The team recagnized that the edactronk application woald
herve Lo appear & simifar a3 possible 1o the print version while
Eing capable of direct alectronlc sulbmission to the Investiga-
tions unil. Using this featurs, clients could easily compile and
submit thelr applications, eliminating the week or mone
required for the apphoation Lo arree by mail. I questions
arcse, Praliminary In'.u_-srlgm:{.n’-g. request for clarification and
the dutricl's respanse could be dmost simuflaneous, =wing a
coupk weeks on & byplcal project and as much as several

months on a largs, complex project

How it works — When a district dasign team s ready with
il site data subsmitial, a desigies il down at a compuber and,
wsing software racommiended by Pazrzis Infranst and [S5C
tearm rmermibers, ks site data——including flood-
plain, h!.-'rlmlng!.; traffic amnd ofther data—Iinto the
report. To riake the electronic form as easy Lo use &
possible, the team divided it Into saparate informa-

tion-speecilic seclions.

The software contains & number of intemal controds
Lthat azsure thal the data is consistenl and reguires
correction of nscouracies before submission, Inclucd-
ing an eectronic nanny that will give hints and sug-
gestions autemat|cath when the cursor touchas the
highlight=d porions. The designes then transmits it
1o the Praliminary Inl.-q-:tn].'.rmn-s. unit, which checlks
the spplication Lo ensure that il i complets, thal it was laken
at the corract location and thist spacksl forms are completed
When the branch Rnds thal the mformation s reasonably
complete and acourate, 0 initiates

dala collection and procesiing (o

Pl's PLACE 1N PR

x
=

OJECT DEVELOPMENT

The electronic lorm nol only offered nearly

Instantaneous communicatien  between
Strectures and chienl districts but abia the
oppartunity te bulld guality controd directly
inta the system. Quality controls include  innovalive
sorpll—down manus, pop-up boxes and an electronic
help file. The team supporied the quality controd fea-
tures in @ new electronic instruction manual specifically

designed for the Electranic Bridge Sile Application.

Under the old systam, the district engineening staff would
send the Preliminary Investigation report o Sruclures
Design threugh Interdepartmantal mall, t2king as bng as
b dags. Shaukd the engineers have substaniis] questans,
the inquides and responses would traval through depart-
mental rmal again. Owerall, an individusl inquiry coukd
spend seveml days to a week 0 interaffice mall or even be
lest. The Bectronic Bridge Site Data Subemission Application
process shortous this q-cn_'hange-_ |:-n'|-.-||:.||||g a 5|_|:.|nr|||_'.;|r.1

Lirme savings.

Frallminary Investigations now can track each applica-
lion fmore easily and accourately with a spscialized

spreadsheet, Moreovar, customan can

=

Accurate floodplain and water
volume data are essential for
bridge structure placement.

access an online versien ol the spread-
sheet o investigate thelr propct’s
progress. They can resies the dates the
survey crew will ba on site, the status of

their appdication and the projectad date

of delivery to design

-

R
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A Rl

pro<iuce a Preliminary Site Repon Site I'_:Iara Bcil; Bcil; ops
for use by Structure Design RE:E:""H’ Elrl' E.n'

Predim Invest Pl Repart | Fdn Plans

Hydraulics | Hyd. Repart | | .

GF s | Unchecked

Structure Design Type 5el Detalls | Check Datalls

Struct Found {(Geology) Prelim FR Eﬂﬂ'

Specs & Estimating GP Estimate iim:’_

Designing & bridoe will never be quick and sasy, bt
Farzi and his team have made it a good deal guicker and
easier. The new process shaves as much ad a thied al the
time required to deliver a complete and acourate

Preliminary Investigation Repart Lo Stnocture Design

Parzl pralses tha team, “This project was just 1o0 large for
o peson e complete. | ook the team®s combined
affort to bring s to whare we are today. They ware will-
ing 1o do whatever it loak Lo complete the praject.”




ontracting

By Larry Jones and Ragquel Vargas

Design Senior, District 4

The westbound Interstate S0 to eastbound
1-580 and southbounad 1-HH0 freeway-lo-Treow oy

ar at the 5an Francisco-Oakland Bay
Bridge Distribution Structure, cormmenly called
the “mazre” by Bay Area travelors, s a heavily
traveled artery Uhal for many pears had been
one of the 3an Francisco Bay Arca's weorst traffic
Bottlemecks. A crucial paseageway, Il was & com-
momn subject of complaints in newspapers and &
platform Tor puldic figures Lo criticize the trans-

portation network.

Al the mars, commulers from all over the heay
ily ulated north and east roglons of the San
Francisco Bay Area cross paths to head for the
Lan Franc akland Bay Hridge and to a
major artery o Siicon Valley. And alter the
1989 Lamna Prieta earthquake, which took odil
ils Inlerstale BED component, whal had been
1I'||.'l|"-|"|'r' a headackhs for drivers hecame a

pain in e neck.

The new conpector between westbound B0 fo

eostbound 580 and southbound BED was completed

in about a third of the original time estimaote.

P, oeear, Thanks 1o the innovalicn and haed weark of
& team of Caltrans engineers, a new method of contracting,
and a highly motrated contractor, the maze has become
the foous of public praise and appreciation alter the

e o BTN af the rll_- r.-'aﬂ:,--l :'.-I'-p,r.-..'.-,- e O

The connector replacement project was Bom out of the
eed 1o accompdish the near mpossible. This included
casing the traffic bottleneck while keeping traffic moving
with minimal impact o the surrounding area. In addi-
tian, it had to be completed in the least amaunt of time
with the highest standards of sately, constructabslity and
oot effectivenesss, at a location whore the design param.-
eters wera restricted horizontally and wertically but had

to confarmm ta the exsting facilities at the project hmits

| ALTERMATE WEST SRANDI

/| 5B4-380 DETOUR L
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The controctors nearby project made possibie an

alternate route during the three-month closure

Thanks to the innovation and hard work of a team of Caltrans
engineers, a New method of contracting, and a highly motivated
contractor, the maze has become the focus of puhlic praise and

appreciation after the replacement of the freewavy-to-freeway connector.

The conditions under which Caltrans designess had 1
wiork could nat have been more challznging. The rosd
way portcn of the connector where L dverged trom
wistbound 1B was a threosdlane faciliby that menged into
B 3 60 m lanss vwath shadlders w3 rving from 0.97 to
05 mo The rosdwsy was abomit 396 m long. The
gdtinn af the cannector that :.Illil into saiitvbounad |-BEd
had been built in 1935, Eastbaund =580 was constnsct
ed in 1953, The scuthbound |-BE0 branch of the
structure was .75 m wide, while castbound <580

Lranch was 8.53 m

dased on these condifions, an ondgdnal desion wiss pre-
pared thal imcorparated a sheer widening bo Uhe existing
stnucture, Howesar, this hindered plans for a future aast -
Eetund HOV Lane praject thal was intended Lo pasy under
e conmactior, DeesaLise the exist 10} £ oiEmns encroached
inta the HOV lane's alignment. Wilh these laciors in
mingd, desiqners came ug with a Sesign thal regdacad,

ralher Lhan widened, the connecter. This design browght

the rowdway up o ounrenl dandards of salety and
dasign and allpwed replacement of the sxisting suppon

columns.

Rk ni sch an imporant conmneotor proved 10 b & real
challenge, Tor several reasons. The design had fo be such
that traffic would suffer minimal Impaect: it had (o acoom-
madate the news BOY lane; and il had o conlarm to the
axsting conneflor at the progec limlts wiithaut comgo-
mising Caltrans standards. The linal design meluded slen

der columns strateqically placed to allos enowgh room for
Lhes Putuine HOA lane, To imperove salely, the roadway por

temn of the news connector had three 3.4 m lane =, standard
3.0 showkders and mproved sight distance, Inaddition,
tha desdgn ncorpomted new state-of-the aft orash cush-
icens that el salety standards and wers cost-eflective fram

A malmbengne AN OF Wiesay

Bt the suprerne challenge al the connectar progect was

not Its deslgn, atthough that was in tself @ significant




challenge. The biggest challenge
wiAd N execUting the cesign on
an operating roadway that car-
med aoul 75 GHF wehicles daik
A daily peak-hour dalay of up to
3 minutes bad existed for Wedrs
at thee merge point on the cons
pactor on westbound 800 des-
tined for eastbound <580 and
southoound |-BED. 1o minimize
the impact on treeelers, Dhstrict 4,
LEING every measine @ knes of 1o
speed  construction,  scheduled
conpletion of tha job in 45 cal-
endar days

And o achieve this acocelerated schedule, the district ini-
tiated an wncenvantional method of constructlan con-
tracting: A+B contracting. Under this method, prospec.
thee contractors competed on the nomber of woerking
days, a5 well as the total project cost. The enginesr's esti-
mate on the projct was 31025 million, Bidders were
asked Lo eslimsle the mamber ol days il would lake (o

rompieie the progect, and to include 320 (00 for aach

Construction controctors competed on both time

and cost bases for aword of the ramp confract,

canstruction day in their bid amount, The §20 300 r'||;|-
ure, based an the cost of mach day™ tralfic user defay, was

catouiated by the district’s |'m;|h.'m_-_.' gperations hranch

Linder A=B contracting, a lirm that bid, s&y, 310 million on
tha praject and planmed to complete & in 00 days wauld
inchicde an asdditicnal 28 million in ils bid amount. IF the
fiem planrsed to complete the project in 3080 days, it weould
bid an additional 86 million. In this way, the Gm that
planrsed fo complete the prog In the shotast amount of
time, other things being equal, would be the loer Bidder. [
the contractor wene unablke to complete the project in the
Lime specilisd 1 the bid, o deduct ol 220 000 lar each day
et wnald s assessed

A+l contracing proved eflective, since it brought positee
FEsp<Insas froum six |r.{|=_nl_m| conkractors, The awarded con-
Lraclor, REL Brosamers, estimated that it could complets the
prgect inabowt & thind of Caltrars’ estimated comipletion
times 150 cengs, [The second bidder estimated that it <ould
compdete the progeot in 260 days.)

And, in fact, Brosamer ikd make the 150 days. Saeed
Shahmirzal, the Resident Enginesr on the project, attrib-
utes the contractors ability 1o complete the pregect in
sich & short time to several factors, One of thess was
Shalimirzai's awn sugagestion lor 4 staging change thal
reduced the mumber of shanges from five to two, “Right

away, we ke we had a problem becagss the footings

R&L Brosamer built the new connector

a half wigth at a time, rerowting frafiic,

demolishing the ¢ ing connec

then building the obher hali, Traffic
confinued, not only on the connector
. but also on busy eastbound -8B

heneath it

for the new bridge wens at the naact location of those for
the existing bridge. Te put the footings In, we had to

demalish the old ones,”

Shahrmizai pannered wilh Brosamer (o make a change to
demalish the ald struchre. W were lucky that Brosamer
wars atelr The Contracton Hof the sdigcent contract (doindg
semmic wark on the neartyy Raute 9800, * Shabmirarai says.
ey expedited the wiork on Roeute R8¢ and opsped the

additional lsne necossany for the increased vohemie of

traffic as a resul of the stage
change for this cantract.™ The
stage change called for the
closure af the 880 connector
ramg for two months and a
dotour was set oup for the
traffic to take SB0 to WED
and back to 5380, Thiv was
the zame detour roule used
for 10 wears after the Loma
rieta earthquake, when the
Cypross  fremwey collapsed
The stage change elirminalead
seweral  traffic  switches,
thereby reducing the confusian and delay for travelers,
and it alio allowed Brosamer to work bwen daily shifts,

seven dans a wiealk

This change had a direct cost sawvings of $600 000 and

accounted for most of the tiree savings.

The district also expedited all submintals of falsework, and
amything alse that reeded submitial approval, and made

obher efforis ko reduce the contract time

Ihe stage construction nvalved building the new
connactor a hal width st & Hime, erouting traffic, demcl
shing the existing connector, and buikding the ofher
half. This was done under traffic, not onhe on the cone
nactonr e, bt alss on busy eastbound -B0 trali
bmeath it. Brosamer suconeded in meeting its ambtious
Goal of complheting the project i 1 50 calendar days, nine
months akead of schedule. The new connector opened

i traffic om july 23, 2000, exceeding all expectations,

The Connector Replacement Praject s a tribute to
enoineefing ingenuity and CONSTructcn know-how. 11
represants all the innavatees anginesring in design and
Consthuction that a feam is Capalxe af PTG Dogethe
A8 contracting is & process that puts & contractor'’s facus
',pr_-_'ir'in:all:,.- on “how Can we complete the ok in the
shiorbost amaunt of time,” espocially with an imposed
user dalay cost of 320 000 & day out there, It s a process
that shoudd be considered for any project where there is

great public pressure [0 get The job done quickly.




The Sacramento River Canyon seems an unlikely place to be

at the forefront of a revolution.

Yet, this scenic treasure north of Redding along the shores of
Shasta Lake has become the northernmost outpost in Caltrans’

high tech battle against traffic congestion.
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Deploved along a 6% km-long segment of 125 5 a virtwal
haghwiay ol advanced tethnology s=niors 1o collkscl ug=to-

tha-minute traffic data, That information, couplad with a

netwark of cameras, gess Caltrans District 2 managers a change the city's name 1o horor Mayor — California’s high tech
catbard’s seat from which 1o watch the flow of traffic at the ok HE&:IIE unh:::: Landst:mm [h_: battie ﬂgﬂfﬂﬂ traffic
: COMMLINITY was ad, Far rs,
narreeesl shielch of 155 beltwesn Bexico and Canada. o h,m.,:l . Ruudi"_g = ui::uwb, I'.'ﬂﬂgffum i bﬂ:ﬂg
o e 'y g In & place as rustic and beautiful as the Sacramento River reveried back to Redding because the waged in the shadow
i 1 -I‘H' _E . ‘ Canpon, il B hard foimagine the scourge al traflic e LT rafroad refused Lo recognize the Ll'um_ic. Df fﬂ!“ﬂﬂfﬂtﬂf Mount
- tion amywehers near But it happens, pantiouksrly over holiday For the poor mayor, Hiram Johnson's o

wiemkands and during the sumemer when thavsands of peo- campaign L bresk Big Rl grip on the

Gokden State In the carky 1900 wasn't

3o enaugh.

ple head for Morthemn California’s pristine kes and moun-
tain campgrounds and ttle communities like Wesd, Bumesy
Falls and Weavendille, comfortabhy nestled in the surraund-

“When i i :
ing landscape. fien transpartation discussions feous on tmffic congastion,

the tendency is Lo think immediately of uiban s e Los

We start cur jpumey at Redding, the county seat of Shasta Angeles and the Bay Area,” says District 2 Director Thom

County, Onee a town dependent an Lthe railread and the
surrpumnding lumber industry, Redding has transformaed £sef

mto & diverse, thriving Business. center of B0 000 people

He.:ldu'n; wins named in 1872 for Banjamin B R-erldlnc;, thie first
kand agent lor the Calfomia and Oregon Railioad, Tewo pean

later, the local state assemibman spearheaded an effort to

Miesen. “Bul mability is esery bil a3 impofant in areas ke
Shasta County and the narth state, Morhem Califamia & an
mmpirtant element of the siales sconarmy, How succes]u] we
ara ak keeping traffic moving bere not only affects these of us
wihio v and work here bul has a direct impact an Lhe jobs
and ecansmic wall baing of panple Ir.-ng hisnicdradds and in

o Canisy Thousands ol kilormsters from here ™




Advanced technology semsors collect information,

which traffic managers relay fo motorists troveling
through the Socromento River Canyon.

From its hame base in Redding, Distnct 2's M) people
work tielessly to bubld, maintain and manage the trans-
partation sysiem at the top of Calformnia

Dwing moeth Trom Redding on -5, travelers come wpon
the sauthem tip of the Cascade moamtamn range. With
4376 meter Maunt Shasta as a backdrop, we reach Shasta
Lake and the massive dam that stores more than 4 billicn
cubic meters of the Sacramento, MoCloud and PIE rivers.
Shasta Lake is the mmching poind of the Contral Valley
Frogect, the massive federal syitem that dedvers water 1o
the Pacific, the feils fislds of the San |oaquin Valley and
Louthenn Califomia FNINMING poals.

Which Way LA Follow the streame You can’t miss it

The Sacramento River Canyon represents |-5' nanowes
paint on its mon: than 1 34E km journey betseen hexoon
amvd Ovegoen, South of the canyon ane millicns of hectares
af the mpst productive farmland in the workd and the
[eaming urban centes of Sacraments, Los A e e
Cirange County and San Dieqgao

Morth of the canyon are the wide vistas of Siskiyou County
and the Willamstte Valley in Oregon.

Here is where the traffic pressune surfaces. On heavily traw-
chad holidsy weokends like Thanksareing, traffic incresses
by mare than 30 percent. When the spow starts 1oty o
when accidents happen, traffic can be brought 1o & standstill,

Longtime traffic watchers in District 2 recall & Turey Day
weskend backup abaul 18 years ago that streiched 40 ken
froum the Gilbson Maintenanice Station to Dunsrmoirn, That
episade served as the catalyst for the high lech ransporta-

ticn resolution In the canyon

“Theres very fitle ellssw room in the canyon,” sayx Dino
|mhnsan, managar of District X's Transportation ru‘l.'un.lggrnenl_
Canber. “Thene ars nd =ayy alternale rootes I 15 s clossad
because of an accldent, detours add e, four or even sk
hours to A brip. Every minule we can save in clearing an

accldent Iy cruclal In gatting traffic flowing again

Given the physical and enwircnmental constraints of the
canyon, Diserict 2 endgineers Seveloped a sirateqy Do
imprave the department’s ability to react when an incident
pocurs, The solution involved mstallation of a network of
sersnrs bo collect traffic information and cameras, strategical by
placed at five locations along the roadway, that te directly

inbe the District 2 traffic management center in Aedding.

“From the center, we know the traffic volume and can ses
the actual condiions an the freeway. IF an incident accurs,

wie Take action mmediately,® johnson says.

Thasn actions inchude dispatching maintenance and other
ermergency personnel, acvating a seres of changeabds
messape igns 1o alert traffic north and sowth of any delays
and broadcasting the latest nformation on highvay

advizory radio.

Phe Sacramento lar Canyon section was the last seqment
of |5 in Caldornia to be brosght up to full freewsy status.
The final 20 kim stretch, which included six bridges and
faur interchanges at a cast of $110 millian, was completad

im 1959,

15 in the canyon & a magnilicent piece of transporialion
engineering ghen the spactaoular terrain and tha traffic
demand. Department enginesrs in the diiricl and sbrsc-
tures produced a roadway that moves traffic efficlently
while affefing travelers & ronl roaw seat Al natune's handi-
work,” sys Mesen, “Our maintenance orews take very
goad came al it 1:5 in the cameon i$ something we are
praud of *

The combination ol a modem fressway designed lar high
speeds and magnificent scenery can cause a drivers atten-

than Eo drifl. Ta help drivers stay focused on their speed and

“I-5 in the canyon is a magnificent piece of transportation engineering given the
spectacular terrain and the traffic demand. Department engineers in the district
and structures produced a roadway that moves traffic efficiently while

offering the travelers a front row seat of nature's handiwork,” says Nlesen.

enhance safety, Caltrans Chstrict 2 installed a S100 (4
sdvanced ourve warning and traflic monitoring system

aleng Interstate 5

While the rumben ol accidents are low, the ones that oo
accur can be very severz dus 1o the high spead at which
molorsls bravel The warming system is intended to slow

speeders as they appeoach curves

The systermn links radar detectars wilh changeabds mesage
signs, Az drivers approasch, the message sign displays the
madwised spesd and Lthe current speed ol the motorst, il il is
higher than the posted spead

Ewen on 4 mild autumn alternoon, we gela glimps= of the
patential problem that can ocour just abows the OBrden
interchangs, midway in the canyen, a partially jackknied

bAg rig is blocking twa of the three southbound lanes

Wow dan't expect il on & nice day with dry pavement bt
If yow're gaing too fast, you can bese control, Wa're fortu-
nale in thiz instamce that the rig could bBe easshe redinecied

and that traffic volumes ane light 5o there's no backup,”




A leliow Dy the name of Dunsmuir amisked Into town and asked the oty
fathers to renarme it in retum for the gift of an amamental fountain. Both
kept the bargain and the fountain, orginally placed autside the train station,

e Sits in the city park.

Siskiyou County towns of Dunsmulr Diinsrmaiir wias bumed into the national conscpusnass 10 years ago when a

and Mount Shasta seem rH'I:I:-[J]-' fredght train carrying @ toxic chemical derailed, pauring thousands of gallons

of paisen inle the Upper Sacramenio Bher The gevasiation was tofal with

| = by 4 { i .
untouched by California’s century the fish kil stretching well dewenstrearm and farcing evacuation of counthess

long land rush. carmpers and residents

The spill also underscared the remarkabde recuperative powers aof
klother Mature. Today, the walers af the fver ane ance again ons-

tal cloar, teeming with fish and the Upper Sacramento Rivar

ey remains a faverite place tor anglers,
BNk sma PEthE Kl il iy Dunsmuir, once the rail hub of the North State, today actively

bofore Thanksgiving, laok out.” markets its quaint rural charm to tourists and anglers headed for Babwasn Dunsrusr and vWasd 2t the base of
; Mount Shasta fies the twn of Mouni Shasta
Based on s posithve experience in the canyon, DISRCT 2 6 plan- the “'—'”-"-*—'I"' Fﬁﬂfﬂﬂ waters of the Sacramento River. 3 =iy J:

Like: othar commumnities in this area, the redroad
ning to install cameras an all s major rewtes including Higheay 36

Irarm Ked Bt to Lassen Park, Highway 44 i Bedding, Highway
FH9 in Modee County and Highway 70 thraugh the Feather Bieer

and tiisar wiera the eeasans foe (ks founding

Mpw, tourism powers the economic engine in

Camyon, In all, more than 37 cameras will be installed tw help the these parts. Mearby sking, and the natural

district keep a handle an traffic beauty of the surrcamding area have tumed

Mount Shasta inte a destinabion paint For
lhe district alse pioneered the wse of barrier gates on the stretch of Interstate

5 in the canyan. At six locations, the district mstalled gates in the median bar- interstate 5 north of Redding

rier that can b openad to asskst emergency crews. resgonding e accidents as features special gates that can Lontinuing north, -5 opens up Into the Shasta
Walloy as we coma upan Weed.

toursts. Eurekal The yuppies hawe found it.

wearll as to detour traffic around the clesors when circumstances warrant . "
y be opened when needed to allow

Thi &0 o so kilometars alondg 1-5 from Redding to Dunsmuilr offer the traveker Z) traffic to cross the median Weed 100k s name from Abner Weed, a kim-

AN SEEEEtUnity to see nature at its finest. Bven with a modemn freewssy knifing
Its wetary throiagh the mountaing, much of what you see hasn't dhanged since

early man first laid eyes on these hills

Wie pass Lakehead and arrive in Dunsomin, a town of just over 20080 that cowld
be thie definition for old mailread towns, Dunsmuirwas once the transpartation

s i the north state, the home of a major repair facility for steam bcomatives

Dursmuir's romance with the milmad goes back to its fromdmag. Located al
the southern end of & very steep arade, Dunsrmuir became the place wherne
additional engines or *pushes” were placed at the erd of the train o provide

that extra oomph W get over the hill

These “pushers” alse gave the toan its c.-nq:n.-'.l name

berman wha was loaking for a windy place to
spesd the deying of lumbes. The lurmibssr industry
dried up, but the wind has kapt blowing

Caltrans high tech applications haye found
their way here. The department expects o
have a warming system in plade next summer
to alert motarnists o real tirms wind conditions

alang the highway.




Yet cost estimates are prepared carly in the lifie
al a projedl wihen it is very difficult to estimats
the environmental effects snd, particularly, the
cost of mitigating. What often shigs through the
cracks iz a resereation of the resources Lo owers
sap the |long-term establishrment of plant and
animal colenies o replace thase impacted By
the project. Often, this work ends up “ooiming
aut of the hide” of an almady overburdened

environmental program and stafl

But what if a “tumkey” environmental mitigation
program were availablke when the progect's effects
ware determined and negatiations with permit
ting agencies oompleted” And what iF that
program ncluded sl of the estabiishrmant and

monitonmg costs for a pericd of ug to 10 yveans!

That is what is kappening on the Aitken Ranch, just soath
a1 the IH]|I_||:-I"|||||:| Lo o Linc ol lin 1.11'.--__|r-_|wu-:| Placers
County. On a spectacular Moverniber day, an ecalagical
sty Of Dugs, Swainsens hawks, great Dlue herons and
great egreds soar, scrub jays and flickers sing, deer graze
and wild turkeys golbibke, Blue oaks, Ovegon ash, cotton-
wioods and grasslands rustle in the breese. Curiois deer
prck up thalr aars, then amibhe into e willosws bBehind &
curtain of Oregon grape. Pristine waters from the Aubusrn

Havine ripple through this riparian faindand.

It is through here that the Lincaln Bypass, a £190 millian,
20 km, Four-ane axpresivay proposed 1o replace the
owerburdened State Route 65, would run, impacting
farmland, wernal pools and swakes, marsh wetlands,

mixed nparian farest, cak trees and grasslands.

aks,
%’ﬂLﬁ Jaxy GFW “Eﬂ;,. s ffﬂngg dfj

evelopers, All

and P sl f, rule 3y fhe I ot

. _it-th-.]_rn;-r' problem for proj

pr-::rft:-f:'l:rs of any magntml_:t:e halﬁ major impacts
upon the environment ﬂ'lrf;l.lgh which they
pass. Caltrans project staffers fully understand
this and are conscientious about pursuing
their responsibility to mitigate for the effects

of their projects.




And It 0§ here, on a 128 hectare former turkey ranch, that
Caltrans Districk 3. Placer County and a private firm,
Wildlands, Inc., are forging a partnership to ease the depart-
ment’s task of providing longs=term mitigation for the Lincoin
Bypass' envirenmental ffects, *This partnarship will result in
a landmark approach to project mitigation and enhance our
amvironmental stewardship role and credibility,® says Kome
Ajise, acting District 3 Deputy for Planning.

Wildlands, Inc. of Citiis Heaghts, Califpmila, hesded by CEO
Steve Borgan, was founded in 1997 after Blorgan discovened
that the proposed project woulkd cross propsry that he awned
near Lincoln. Morgan, who was in the land deselopment: busi
niesis, kv that the department would have to mitigate for the
praject's effects and, at thal time, proposed that he develop the
mitkgation an his property. The peoposal did not pan out at that
tirme, bt Margan saw the concept a5 a warkshle one and has
since developed several other mithgations for vasious agencies of
aouemment — for profit

A snowy eégret keeps an
eye oul for a snack on
the Aitken Ranch.

Currenthy, Wildlands Inc. aperatas 10 mitigation Banks - keca-
tizns whens agencies or developers can buy “credits” against
their projecis” impacts — totalirg more than AEKF ha, And
wificn the Lincaln Bypass praject began t round tawsard final
shape, he meturmed to Caltrans, this time with an even maone

interesting proposal.

Macer Legacy, an independant foundation dedicated to pre-
serving open lands in Placer County, had purchased an agri-
cultural easement on the Aitken Ranch, which Wildlands
wwmed, That easement was intended to keep the mnch in

agricultural uses in perpetuiny,

Wildlards sureoyed s property and determined that virtoalby sl
of the mitigation regquirernants for the Lincsin Bypass could be
met through habitat restoration on the Aiken RBanch. Borgan
approached Caltrans with a propesal, He and his 37-person staff
wiolikd remonen the existing hurkey bams, design the mitigations,
grade and develop new vemal pooks and swakes to replce those
taken by the project, plant S0 pak trees and several Valley
aldafarny bushes ancd restore 20 hectares of dparlan fomst
Mopnative upland grasses would be controlled by grasng:
Wildlands owens DH) head of Texas langhom catthe The compa-
ny would alse prodiece an
bwdronrmental Impact Regor for
the mikigation project to satishy
the reguirems=nts of the Calitormia
Erwranmental Cuality Act.

Aerial view of the State Route 65
alignment as it crosses the outflow
from Auburn Ravine near Lincoln.

borgan proposed reaching an agreement with the permitting
agencies = the L. 5 Fih and $ildlils Servics, Mational bdarine
Fsheres Service, Califemia Department of Fish and Game - op
a conceptual plan for the mitigation. When a final altemative
wirs chosen for the progect, he would then develop the miti-
gation, manage it Lthrough establishment, and establish a per-
manent conseryatien easement that would profect the prop-
erty in perpetuity. Morgan has since recefved conmespandence
from the agencies, inclsding the Envirgnmental Protection
Agency, agresing la the concept

The proposed agreement with Wildlands reguired a big step
fram Caltrams. The Erwiranmental Impact Statement for the
proposed project still lay in FHWA'S review baskat and had not
bsen circulated for public comment yel. The departmesnt did
not have a Biolegical Opinlan from W0 5 Fish and Wildlifa
Serwice, reguired o produce a final agresment on the
mitigathans, A final decislon had not bean made on the least

ervironmentally damaging proposed altematnee.

The agreement thus required the depafment to take the risk
of securing the propery belore approval of the Environmental
Imgact Statement by the Federal Highway Administration

Dhstrict 3, on a risk bask, has set aside state-only funds o dao
that. If the project goes abead as planned, Caltrans will seok
reimedrsement from the fegaral govemment for The r|£|h[-|:lf-
way funds. The depattment s currently negotiating with
Witdands regarding wiwethar te parchase the Altken Banch out-
right or dewelop some other agreement with the company ta

adsure that it rermain as the mitigation sibe

“The wwterie car staff did was crucial to this deal ™ Alse says, "Wa
did the lieldwork bo assess the polemtia impacts of the varous
altermathves to oreate the besis of the Wildlands proposal,
Ervircnmental Senior Ken Yan Velzor woresd Urslessly Lo kesp
the propesal solid on &5 mkvance fo the profect and gave
Wikflands guidance throughowt the process an our needs, mak-
ing It easy for tham te deal with resowce agencees,”

—_ f
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“In fack, Ken and staff facllitated meatings to gat the idea
lleshed cut and al ane of those mestings gol werbal sup-
pont for the approach from Fsh and Game, Clay Mystrom
and his rigpht-al way stafl wers Lokd 'Mol® 1o Begin with on
athance purchase, but they found ways to make it work
cul. Wilhout the fronting of thoss funds, the ¥ildlands

proposal was [H0A, 7
The benefits of the arrangement are many:

= The site has alraady Bsen daterminad to have the hahbi-

lal neceszary lor milkgalion.

= The mitigation will he installed at a large site rathsar than
al several srmal anes, an approach preferred by permit-

ting agendEs

¢ The miligation would accur prAcr Lo constructian,
demenstrating an early Caltrans commitment to pro-

il Uhe svirommend.

« Ermironmenta document approval will be advanced

with mitigation already under way.

« The project addresses ecent count decisions 1o ensune

st mmiligation is unckr way by the sian of comstniction

» L 0sl savings are expected as a rsult of I'|-'|-.-.|1._'| 3

lumkey mitigaticn amangement.

Thie Wildlands, Inc. s1atf deselops mitigation banks, does
feasibility analyses, works with Glabal Positioning and
Ceograghic  Information Systems and CALHD, designs
acologically based restarations, performs long-term shew-
ardshig and monitoring, superises grading and earth-

wiark and plant instalfstion

Wildiands Inc. has obtained oleny
letters from resource agencies =il (&) —
that provide conditional — 3
advance approval to the -l

turnkey profect.

ferhaps the most elegant outoms ol
the Lincoln Bypass mitigation praject is
one that will delsght economisis oreyes
That is thalt & private interest has, once
again, seen a need and filled it Adam
Smiths “wunseen hand® has been at
WOk, producing what may be well be
the start of a whole new mitigaticn
industry, one that has svery promise o
axming project appravals, establishing
high-guality  mitigations  of  propac
effects, and doang it ak a lower cost than

Coil e done By government

Caltrans and ather government agencies
waill e the winners when other antregre-
neurs see the potential proft and join
Wildlands, Inc. In competing for emvircn-

mental mitigation projects

— e Berthalen

A deer hides in the bushes in
the riporion habitat olong
Auburn Ravine Creek.
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Thie soda bottles. broken

t:j:,-'s. and 5|||:|-|:'|.‘.,-'.||'||||,|.31_|.:'1:|

TV dinner packages that

you've been tossing into

the ri':l::}'-::|||'|1;| bin are

fll'u:jilr'ug thieir way ik

bridge fenders

By Gene Berthelsen

Golal sclentists ame fond of Cting the law of unin-
tended consequences when situstions change for

the worse a5 a mesull of sorme homan-prodeced
actian, One of those has been occurming oeer the past fowe
waars a8 efferls 10 reduce pollutants mnming into the 2an

Francisco Bay heer reduced keeels of impurities in the water

One of the unintended outeomss 15 that Teredos (maine
bBorers) are mriltiphding and they'ne getting healthior as the
By water is Clared up. And they like nothing Dsiier than
wioesd. They estabish relay toams that bore into brested
winld Didge fenders, reducing them te wsekess pulp in @
fmwe years. Daaling with the barers has meant finding a new

material froim which 1o manulactune the fenders,

Mow, the soda bottles, broken tows and superannuated
IV dinner packages that you've been 1gss5ing nto the

recycling bin are findimg their way into bndge fenders

tancers are the first line of detense for a bridge piern Fan

of an overall system that may inchude “dolphins™ - piles
e ints locatlans whana -.||i|:'\; are kel 1o diifn inko
the piers — and conorete skirts, they are designed 10 take
the hit from a major watercralt amnd 1o deflect it away
from the pier. They are “sacrdicial” in that they arme
gesignied 1o absorb the EIETOY of a ship, often Takin.g
damage and having to be replaced. Better io replace a

fender than 1o raiss a sunken CArG yEgsE| of '--|_||;|||-

a bridos pier

Marine borers make gquick mush of
bridge fenders, even those treated
with now-banned creosote,

Ken Brosn |5 Chisf of Stnuctures kaintenan ce Investiqations
m Caltrany District 4 and Mark Woodds the Struchures
Resdent Engineer an & 32,5 milkan progect to sheath the
Sam Francieoo-Cakland Bay Bridge pers that ke in naviga-
tional lanes with recycled plastic fanders, The progot Esaan
in blay of 2001 and wes completed in Mowvembser
Evantually all plers in navigational lnes of all the %an

Francisco Bay bricoes will be fited with plastic fenden.

“At least one of the tall Bridoe fanders will take a hit each
year,” says Brosem. “Wery oflen, the hits come from barges
that have gone adrift, bt scoasionally we do get ships
The last major e, rom a 32 000 tanne ship traesling Al
11 knots, resulted In rmcre than 205 000 in damans,
wihich way limited ta the lendsr system with none to the
main pler The ship ended up with part o the fander Eps-

i=m sticking oul of s side.”

Briclge hits are a headache Mloks of
weyels Lhal bt the satemy, unkess Chey
ane sericisly damaged, arely stop and
repart the hit, since their cormpanies
ane amessed for the cost of repainng
the damage. “Often vee end up with
deboris from the fenders in the waier
ancd Lhal Es=cormes 4 barard o smailer
vessels, e have to go gut and 1y to
pick Up everything Lhat has gones into

1ne -‘-'.":'.'-.'_' RAYE Bromam

Mark Woods is Structures
Resident Engineer on a
12.5 million project to

sheathe Bay Bridge piers.




Caltrans began experimenting with recycled plastic fenders
n the eary 198k atter environmental agencies stared
loaking askance at the creasate-treated weod being wsed in
the Fenders ab that time, Bt the decada’s masshe sesmic
pragram teck aveny available escurce
1o make bridges safer, With that pro-
aram now in its final stages, the depart
ment has temed back [o replacing the
wond fenders with mecycled  plastics
Ihe extended period of Cine has
alksaed tha department o svaluats dif

ferent materials and methods of placing absorb the

therm, and vendors to investigate new

and batter rrstrialk,

Filot progrems wen: camied out on thae
Dumbarton Brdge and the west span
of the 5an Francisco Qakland Bay
Hridge. Cesar [he wears, the depariment
has cwvaluated plastic-only  fenders, than to
wihich cracked, then plastic-coated Dwa-
mch ppe, which refused o sty in

place, Later materials hae  inclided

remforced, recpcied plastic with fiber-

They are “sacrificial,” in
that they are designed to
energy of a

ship, often taking damage

Wooden structures show evidence of
the attack by Toredos.

since that bridoge is scheduled for replacement and the
material will not have o be in place for an estended
time, We are unlikely to use it on other upcoming fender
o, Browin saes, “While iUis cheager in price, we do not

beleve it to be an ecual praduct to

the rebar-reinforced sysiem.”

Recycled plastic with fiberglass rebar
Al the commers is [he current standard
In cost it is abouwt bwice as papenshoe
a3 treated wood., Howewer, It is
expocted to have a useful life about
thires thrwes that of the wood, provid-
ing a life opcle savings, It is alsa maone

fergiving, bending and returning to

andd having to be replace

Betier to r4_-|'_1|.,1i_|_' a fender

a sunken

cargo wvessel or replace

s original shape rather than shattering if a hit i= nat cat-
astrophic. But it is s relativel Denign effact on the
maring enwircnment that is impartant. The rocyclied plas-
tic, which has besen manufaciured o provide the sams

ctruachural wahse as wood, s inert.

The recyced plastic is slightly heavier than wood, which
tas caused minor but not imsermountable problems {or
the contractor, Power Enginesding. [T was  Powe
Ergireering that suggested using the remforced, reoycled
plastic on the Bay Bridge project, through a Cost
Aeduction Incentrve Proposal. Power uses. its shops at the
tormmer Alarmeda Maval Alr Station 1o assemble The fensear

segments and floats them on barges ta the work site

Im mest cases, the membes are attacdhed to the piers ry
posts, but at Piers E4 and E5, they ame sttached to the piers
oft “yealers,” horzontal memisers ejther of wiood or galva-
need steed, with galvanined bolts recessed into the plastic in
ofder 10 elminate the danger of sparks from any impsadct
Such a spark could be produce a disaster & the fender wene
struck by a wessel carrmeing highly Hammable matenats

“Chacks,” or spacerns, provide lateral stabilitg.

Concrete skirts fie bohind the fender system as a second

liree of defense against a hil

“Porwer Engineering has Bsan & mal resource for us on this
project,” saps Bdark Woods, SWith this fest ull-scake use of
recypcled plastic for fender systems, we Beliove that wo

producing a systern that will ultimately provide much
greater vahse for California’s taxpayens and @ much mome
tavorabee aquatic environment in the 3an Francisco Bay

Peonvbody wins ™

The condition of plastic fenders

contrasts sharply with that of

wood fenders,

bridge pier.

glass rebar at the comers, which has Plastic promises to triple the

prosen o have both strength and

fife-span of bridge fenders
alasticity.
Ao testeed were a compasite that induded a flberglass shell
ancasing palemes concrete, flament-reinforcad plastic and
fiberglass mesh with plastic malded arcund it through &
synthetic process. “The fillament reinforced system s

being wsed on the cast span of the Bay Bridge as a pilat,




Constructability ls the term that Caltrans engineers
apply o the delicale nexus bebween the end of

-|'||:l'i|i._'|'|'| andd whin thie bulldozers start p|.|1hlnn1 sl

It iz in Lhizs handower, where Uhe world of design the-
ary encounters the world of dirt, traffic, environmant
and machinery, that contract change orders and con-
stnsction clalms are bom, And oach woar, chiangn
orders amount Lo abboul 5250 million: the olsl of con-
strsction claims aqgainist Caltrans by e conmtractors

owrrenily stands al aboul 5154 million.

Constructability reviews — inlnrrﬁ:nphn.n’l,. risdl s o
make plans more buildabde - were instituted by then-
Deskgn Chiaf Bob Buchbay in 197, These reviews havo

been a work in progress ever since, implemented in

differimg  fashion in differing districts. &nd today,
District 17 i San Diego s reducing dlobms and dhange
aorders through an expanded comcopt of con

structabiliey reviews.,

"The manufacturing world discovered the concept of
team developiment of products with the writineg anc bec-
tures of W Edward:s Deming in the 196057 says Jim
Linthicurn, District 11 Comstruction Chisel, “We are mow
applying those principbes o tramspartation design.”

Pushed by Mohammed  Ehan,  representing
Construction, and Rick Hopking, the district deputy
lor deslgn, District 17 ha: developed s fwo-pranged
approach to constructability. One of these is 1o estab

lizh, as fmany distilets bive done, & r.l.'lrnlrul.t-uLllilt:r

Expanded constructability reviews Include o

"buddy” arrangement, where designers and
construction engineers meet regularly in the
field to check on occurocy of plans

raview unit, mow under the supervision of Fardad trol and a critical path for the number of working days

Behboody. This unit tracks all prajects in the dstrict thal and quantities. 11 is subamittal of 10 percent of

are at PS&E development stages and arders con- unchacked plans.”
struclability reviews at 30, &0 and 25 percenl completion = _ : it " -
* Iraffic handling iz a Dig issue at this stage. = There are

shages, I mecessand the roviewers will be supplementad ! : . : k
d PE lots af detail at this staoe, © chboody, “We
By resvimwers from oulside comsulting firms, on contracl. ] ot
: 7 4, quantithes tor

“Al 30 percent, we are loc sotantmally intarfering features,

laining o geometrics (lapout, pralibes d wid] Afeas an oh S foF upooming weat h-

constructien staging and detours, hydaulics, ms ) ar during constnection.”

AL the 5% parcent £ samplets st of draft plans,
and  permittl aqubrements or restricti : =
nchuding all revisions of the 60 percent stage, special
Bahboochy. T : 0
prosislons and best enginsering estimates should be
erlronmantally  sensl El Ay
meailable, along with plans, special provisians, and stan-
miay involve nearby projects, potential difliculties in main- = M
il F dard special prowisions. AL This stage, the plans, speciica-
temance areas, and so on. 'We are baking to reduce con- .
E 2 tiens and estimates should be ready for submittal to the
llicts and avo s oreep This is “change contrel.™
o 3 o Oitice Enoineer,

YAt A0 parcent, we shaould have a complate sat of draft
plans in sddition Lo the inlormation provided at 30 per- .I'.'.tlr}u.'ldfd constructability reviews
cant, We should be getting structures plans, traffic con- 4 _

include examinations by all Caltrans

disciplines, including maintéenance.

By Gene Berthelsen
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involvernent by construction confractors in

constructability issues &5 expected o provide

more biddable and buildable plans,

“omingd, than it

nsistent, amd we want to

duled nterdisciplinary review meating.
Each reviessor bars a set of check lists wigh which to do his
oF et propect revies, © The chack lists are constantly evol-
ing, ™ says Dave Stebbns, Senior Transpofaticn Ergneer in

charge of constructability reviews,

Each review inchsdes a field moview and mecting with all dis-
Clines in =] “This has
Project Development Tearm meetings that had kind of

drapped By the waysice,” Srehl

Projects estimated at $235

maee are regulred t

Lk %, A% A wn under 325
milon that are very complex. For
srmaller, less comiples prajects, mvimas
are parfonmed cnbe at g ject initiation
and at 30 and 95 percent stages.
Projects estimated at less than 32 mil-
lion are revieswed only at Project

Initiation and ¥5 penceamnt

assigning a canstnuction *buddy™ ta each project. And it
alio irwolves the comstruction indusiry in Qeming micre
burildahle and biddable prajects, "This is the team con-

fepl,” says Linthicum

Buddy System: Under the buddy sytem, a residont
angineer with broad constriction b
with the design engineer at the

ide quidance and analys

intil the praject & ready o

neer meets with the resident engineer once a month at

the project site, with a mainten chaaf,

Durng this meeting, the bwo go over contract items,
construction staging, methoed of poyment, quantities,
safety aspects, ecquepment wusage, materals, traffic
contral, night or day work, production rates and con-
tract wworhing days. Suggestions made by the residont
engineer are discussed with the design monager and
other functiomal wnits, then moorporated mto the
PEEE. lssues with Uine constralnts s scape ehanges
are elevated to design and constrection chicfs for fur
ther direclion. Kases requiring resolulion by the divi-
shom chacfs are handled m a quarterly meoting attend
e by the resklent englnesr, project enginesr, design

manager and the district claims engincer.

Abong the way, Uhe participonts divide constrsctalaili-
ty izsues into anes that are potentially fatal flawes and

those thol can be handled by change order,

Contractor Beviews: District 11 iz also making draft
prroject plans, specifications and estimates available (o
progeective contractors for reviews and comment whien

they are W peroenl cotmglils,

“The contractors have been very supportres of this con
oepl,” Linthicum says. " They
love to make suggestions. We
believe the prospectboe bid-
ders will recommend betier
ilage construction, inmova-
tive constrection techniques,

enhanced specilications and

matenal we and allow ws to evaluate the con
structabiity lsswes and make appropriste changes
before the bid. With the contractor review, see will
ks divide the constructability issues into these that
are potential fatal flaws and thowe that can be han

dled during construction,

Contractors can acoess draft propect plans throogh
the Caltrans Office  Englneer  website  al
http:/ fwwewidot.ca.govihgfesc/oe/. Draft project
plans will be posted for review for a tao-weck peri-
od, during which contractors can submit comments
wia the website. Coltrans will direct the comments Lo
the appropriate district and designer for considera
then in the final design. Comments submilted,
whicthor mcorporated mto the final design or not,

may be posted on the Office Engineer website,

A 516 million project with a list date in Bovember
amedd o 562 millizn project slated Tor late Decembeer

wnderwent this procooss,

“Orverall, the enbanced constiuetalaility feview proces
willl reduce the complexity of the comstructability
ey, allovy us Lo assess Lhe
merits of revising condract
plars anid specilications, pro-
duce more biddable and
bullelabale contract plans and
speecifications and give 1\ a
better Basks for estimating
resources, costs amd sched

e, Livtlricim says.

buildahle contract plani.

Enhanced constructabilily reviews

Phould produce more biddable and
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Fast-Setting
Concrete

By fim Drago

Watching concrete harden is said to be
about as exciting as watching grass grow.

Not any m

The Office of Rigid Pavement at

the Translab, in cooperation Putling concrete to sleep at the plant

and waking it up at the jobsite provides

with the concrete industry, has
: adequate time o produce a smoothly
fEvRIdpRg . TEVDIIUOIALY finished roadway

process that may mark the
most significant advance in

If o s Lo cornpane grass growing o cancrele harden:

concrete road |}L|i|{1i'!'l';| LincCe ing, Caltrans’ new Fast-setting concrete is lke planting With the new process, constrsction Crews can pour a
the -'r'-;:l",_'l'-}l'l 1||"I'EI'§,' carried its '“"'5' grass eed, aoing aul Tor a lang lundch and coming back Lo ilab with Portland cement concrste and run Lralfic aver
& Tull Bavsm weth .ﬁlli.'l?\-hll::ll'. [rass meeadling o be mowwed it Im four howrs, about sne-hied of the time mauired by

Caravan DI: Roman l'E'QID”S e i & regular cancrele min”
Thits is critical lor the armmy of contraclons and inspectors

whio weork a1 might fa remesss and replace entire lanes of It remarkabka,” hde says, “We'lve been I.'.-'.Ln'.._; for &
cancrele pavement belare the morming light brings the rapid strenath Partland cement concrete mix lor pears. This
first wiawe of traffic concrete i fast and versatile enowgh to be used in the

s . L warit of sfuations. 1 can be produced by mosl any balch
Caltrens” cuperence is that this new concrete is differ

2 ; ; plant and used on brdoes, pavemsants, in adverss weat har,
ent from the speclalty concretes thal have been used ;
3 : ; : and for considerably begs than what we've been paving.”
reconthy” s Tom Pyle, Chief of the Caltrans Odffice: of SR

I-Ci|_|i|,| Fareeimient, “The ‘5.|_.-_d|,i,'|lr_:r' concreleEs are |."..'="._3 California has abouwt 24 000 km of concrete pave ment
shumed down so Ehak we can wwark with them But thi is lane=s, mosthy comstructed in the 1060y and s, with a
the same Tathiul old cermeent that has been around for £l-year e sign | fe. Many of these now nead e pigr I|'.-|II
woes—-an speed.  Earlier specialty concretes can be because ol the crush ol tralfic, must be dore st night

expensis and somelinees have Desn difficdlt o use duririq very short weork wincows




COMPRESSNT ITREMCTH, PEI

With mone than 3300 millicn warth of concrete pavsement
rehatiitation and repair scheduled over the et four years,
Suman Masspy, chiof of Cakrans Cffice of State Roadway
Reh abilitation, says that improving constroeotion efficiency s

ontical to casing the impact of that work on traffic

S constrecticn windows are wery tight Destations can
sevnrely impact traffic,” savs Massey, “Wa need a
dependaile, fast-satting conorete to get the new slabs

ready to carry traffic when it is time to open.”

“It's exciting,” says Tom Pyle, chief of the
Office of Rigid Pavement. “Think of it, the
strength needed in a third of the time.”

“In constmection, the clock starts ticking when the demo-
litipn team starts remaving the old pavement,” Pyle sy
“ne of the proolerms Caltrans has espenenced i the
limited time, an hewr or sa, to get fastsctting cancrete
pounad and in place. Some of the first rvixes we used did
naot give the warkers time 1o get the work dane and it
spilled over into the commuite. Same of the slabs gave a
rowgh nide becase there wasn't time to get a smicath fine
5. The public & vocal aboul getting a smoath ride on

thae freeways.*
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[ meel these challenges, Transkab's Ofice of Higid
Pawement, together with Tom Salata, of the Western
States Chapler of the American Concrete Paving
Association, put owt a call to the concrete industry to
aevelop a fast-selting mix that would peovide the

required strength in a shoner time

The indusiry responded with varcus produos, and
Transheh technicwns even bried a fews mixes of their em

All Talled to proelde the regllred strength
Then the lab wwitched course.

W k] imdustry 1o De Creaties, ok cutsice the os and

try matenials that had not been used beform, ™ Pyle says.
That i it

bdmster Builders Inc., a Chweland, Ohiosbased manufac
wrer, developed a syitem of additives that produced
hagh early strength in just fowr hours. Master Builders
sofved the time probdem by applving Glenium, a prododc
that made a iter of water behawa like two, at the plant
Less water wiaks neseced, and less wates made Tor sironges
concrele. The company then added Deleo, a chemical
that put the cement (o sheap, The resufl was Concree in
slumber until it was necded. At the job sile, when the
wiork ared was readly, the company added an acceferator

to wake it up

“AL il owe couldnt believe they had attained such
!.Irq-rln_'|r_l'| im four howrs, ™ Pyle sanes, “We knew the spacialty
tements could et this strength, but crdimary cement sm-

by had nat achieved it outshde cur bomtorg®

We told industry to look outside the box and try
materials that had not been used before.

That did it.

fast-tetting process. None have

"Maow, because fisld conditions coukd be
wary different from those in the lah, wae
aiked baster Builders to try the mix inoa
cononete tnuck,” Pyle says, “After working with the mix all
sumreners, Thay geanee us 4 demonatration. In bao bests, they
successhully mixed the concorete at a plant, shipged It and
povred full-sins slaby. Thes reswlly far sxceeded cur sgpesc-
tations, Thera was na problam getting the mataral cur of
the truck; the slabs had a smaath finish, and we could pul
a loaded concrate truck on the slak four howrs after placa-

menl wilh no darmage.™

A District J Construction Inspeciorn, Ahed Woussa, and
the contractor aof his onagoeing praject, George Chumo of
e Const rection, ware at the demonstration. Chidmo
woas satisfied with the results and poured a trial slab with
the material a week later. Chumo’s sao gained the

strength i thres haoors,

Orver The nexst bwo manths, Chumo regaired more than
170 stabs on interstate 405 in Los Angeles with the now
concrete. Mane of them developed cracks, Worker pro-

ductivity doubded with the casy-ta-finish materal

Chumao Construction has poured
170 simoath slabs using the new

experienced cracking.

“The concrete has performed just as we expected. |t is
setting wp weithin foor hours, giving the crows the time
and flexibiling to get it pourad, finishad and opaned
to traffic,” says Peter Chan, District 7 Deputy Darpctor
for Construction. “The dde s smooth and we have

no cracking.®

Chan says that for urban ameas like Los .‘.I'IIZ_I'E|E3-. the mata-

rial will help reduce the risk that might ar weokend con-

crete replacement jobs will open late and adversely affect

traffic. *Our next chall=nge is to develop & fast-seiting

concrete that can be
placed by a paving
machine” says Chan, a
longtime Caltrans cons
struction weteran. | am
confident the indhastry
will do "

“We'ra wvery encour-
aged,” says Susan hlassey. e rmaterlal so far has par-
formed wery well. *it allows us to get in, get the work

dlone and get out of The way.™

“Recauss the accederator is a non-chlaride, it can be used
on structures without producing corrosive effects that
oould damage the steal,” Pye says. “The material has a
projectad life span of 2 wears, comparable toa regular
conorete mikd, |t B cost competiteee, and the pice will
Continue Lo cHme dowm as other supphiers get into the

market and contracions become familar with it.”

Who says watching concrete harden
isn'L exciting?




o
£

g e
.'\.
»
L

i B - i -
| '.‘,..—-"_
e
- -
_—
-

£ DIGLEIAL 22~

|
1 i
I | o
'
1 4 ' &

Rl T

L . e - _l.'_.'

1<}

gy wi—

L
il

APy

& 1..#

Aerlal photography has been an essential tool in the project development process for the past 40 years, Aeral photograghs
are used 1o identify ervironmental rescoerces, spot potential dght-ofsway msues, anatyoe legal situations, plot raugh align=

ments, |lkustrate potential effects for public displays and in numsrous other ways.

For the past 40 years, Caltrans has acquired its highway imventary aeral photography In the same seay: contractors fly about
a [th ol the siate highseay spstem each year, covenng the entire 24 B0 on every free yeans, recording Black-and-wiiite
imapas on film negatives, The most current photegraphy for any given lecatian ks usually no mione than five pears ald. Clder
phistograpdy, & vilal teal in doecumenting changes 1o the stale highsasy systern ooer Lime, s stared & lilm segatives and

avallabs on ordar,

Bait today, Ehat sysbem iy being revolutionized. By end of this mcal year, seambeis digital codor imageny of the entine Caif omia
highway system will be avallable fo anyone with access to the Caltrans Intranet. The geo-referanced Images will cover a
swalh 600 meters wide cenbered on sach route st a ground resalution ol 0.3 m per pixe] and b compatible with Caltrans
CADCH and GIS software. The two images below compara DHIPP color digital imagery with the conventional black-and-
white [ilm photagraphy:

The new Digital
Highway Inventory
Photography system

provides color images

and allows users Lo
calculate the area of
pictured fealures.

Lisers will have vimwer tocls at their disposal that will alloes them
b reasure harizental distances and calculate the area of any fea-
tura degdcted in tha imageny, in user-defired units, or ta salect an
area of imagary and paste I inte other software appdcations, such
a% a hicrosoft Word dooument. They will be able 1o select aneas
aof imagery by county, route and kiv-gost. The celor imagery will
alloe wesers to identify vegetation, wetlands and cubural rescorces
much more acourately tham with the exstng Dlack-and-whioe
phetes, Moreower, the full 24 0} km system will be flowm inoa
single wear The meduced costs of acguirng digital imagary will

alloee & revisit opcle of just two or three yoars




"“We expect that once peaple begin to use DHIPE i
applications will multiply esponentially,”  savs [im
Appleton, Chief aof the Office of Photogrammetry
Sacramento. “Each time | Qe a presentation to Caltrans
staff, sarmeone will sugoest a rew application. Becently &
planner developing park-and-ride lots teld me that when
this tood becarmes available, & could redusce his need 1o
perform site inspections by up te fifty percent. Talking to
tha more than 1500 Caltrans staff statewide wha have
attamcked aur ferars, | have seen first hand bow inventive
they can be. These forums are absays started by encaurs
aging negatree feedsack on what & Being demonstratad,
bt | hawe rarely receieed amy. The mast frequent feed-
back is that they love what they have seen and want

it yesterdayl®

By thee -1 980, the Caltrans Office of Photogrammetry
began to find it difoult to engage acrial photography
contractors o perform the conventional highway inven-
lory photography. The Fd-inch fooal length, 9% « 187
imiage foimal carmeras were the peoblem. These cameras
were M to 40 years ald and mamndacturer supgpart had
kg since dsappeared. The Lok of available pars and
service was beginning o result in highweay imeentony phio-

tography delvary probliems,

In 1997, the Photagrammetry Branch began saluating a
varety of replacement systerns that incuded high-reseh-
tuin cammercial sateflitas, digital sonal camerss and weeeral
comentional asrial mapping Camera l:l:lI'If'lETI..lr-iﬂl:ll'IE-
Caltrans wanted  relishle  operational  availability, a
reasonatse pumber of potential contractors and the ability
to delwer photagraphy that fulfilled as many cient megquine-
ments as possible.

Digital imaging was nat a practcal saluticn at the time, so
an interim format change was made to use ourrent gener-
ation film:based mapping camerms with a 9° = @ image
format, According to Appleton, “We kearmed a great deal
aboud hever ta manage change from this experience. We
had failed previously to communicate chearly to our cus-
tomers why we had to maks an unpopular change to a
product they were familiar with and that met their needs
That is why we have made such an extensive custamer

cutreach effart with the digital inventory

By 1999, the commencial aeral Imaging industry and
Callrans were ready lo go digital. Taltrans slall desired a
prociuct that had working characteristics (scale, Imags
quality, ground resohition, limited reliel displacement,
qround age, etc.) that weuld dlosely match the old
filr-baned lormat. Digital availshility on-gemand was alio
a high pricrity with clients

The digital invenlony, on an accederaled schedule, s the
rasult, “it will hawe gone from concept approval tooan
aperalional systlem in just over a year,” Appleton says
“This ks all the more Impressive when you realize that |t &
nat only compressing e years ol photagraghy inlo a sin-
gl yean It abo encompasses a complete Infarmaticonal

lechnology project.”

We have had great

'atu:IFI-CH1 from the Caltrans
Inlormation Technology Program,
Applaton says. “They have halped ue ta
nccelerale development ol the Fensibidity Study

Rop=nert anad wil b Tidl partness in the mpde nontation

£ of the Digital Yiewer and Morage System for imagery.

_mr digital invaniory is o greal examgsle of inlammal

and ealemal parinering. “Photogrammetny could nod
implemant a project ke this on aur oosm, Aisplt-lnn
siys.  We have o numb-erigd inlernal parkners the
Infarmation Technelogy Divison I'_a|:||lu| Frodgram
and ‘District Phologrammely® Coortlinblors, nol Lo
misriEben tha0800 Caltrans hmu;q-n userewho partici
paled inslalevwide I'li'dnu_ s extermal pariners are
st a5 mnportant: 1K Curtis Aarkal Fhotographers, a
I'%iumla based, certified small business with a 30
year hisory of working with Caltrans, and its partnar
AirPhoto USA. i takes & team approach o make o

fErapeck like Ehis sapcoged.”
F

Calbrans will own the exclusive dghis 1o the digital
imaneny and the Digital Viewer and Storage System,
making i1 possibde lor them o be shared with extemnal
ag@ncies and e pakdic ".I'l.l.'.lll.'|||||I.|!,l ol thils imlfrmeatiomn
via the infermel B Lhe ullimale goal ™ Applelon says
Hiwaewer, we need o ensure thal mechanisms are o
ploce o profect Uhe departments nleresls lirsl. We

v had some preliminary discussdons withe Caltrans

With the DHIPP cut @hd
paste tool, wiers can
select @ feature from the
invientory and paste it
into a Word document.

“We're weeling a con revalution in

Lhese technolbgglies,” Apple
bost we could have obialned would have been an

. “In T998, the

meler resalstion digital imagery. Today il's nine times
Battar than that 1t would have heon black-and-whit
images rather than codor, And the imagery would have
casl about fowr Bmes what il costs today There 3
eaciling possibdlities in the hwre, including infrared
imacpes, Ml -gpectrald inades, o confinuing redisction

in ool and increasing resolution

Currant Inlonmatian rl'l\.].'.ll.|II||'| speciflcations  and
avnilability can be found on the Division ol
Enginesring Serdces, Office of Photogrammaotry waks

page on the Caltrans onramp

Lepw [lerfheluen

'S

The DHIPP colcuwlation tool
could reduce the need for feld

Legal on thiy issee and continue o move Toraard.” - ¥
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inspections by 50 percent.




therapy to those in distress.

___ O

Grace, loy and Hope

.nr' of the hallmarks of Caltrans people is their desire ta
wotk 0 Eheir larger communities o make them Deiter
places. For Caltrans District 10 employes and harp therapist
Betty Kibble, sharng a prechous gift of music is a natural.

Betty, an office technacian in the district's travel fonecast-
ing unit by day, heard a lanp theraplst four years ago at
a mindical ssistance conference. [t was kove at first note,
shortly atter that, she Dought her tirst harg, Degan to
study and sinoe has
graduated trom [he
Internationzl  Harp
Iherapy Program in
San Dhego.

Bettys harg, “Orace,”
is a [usty Strings
Lafic Harp, She also
opens  a  smaller
Westoyer  Therapy
Harp, ar folk harp,

that she calls “Joy”

Betty Kibble and her harps provide which has specially

designed  strings o

soften the tone for

thefapy purposes

Betty and her harps hawe been busy ately, On September
11, along with the rest of the workd, shie awoke tothe e
rarist sttacks on the East Coast. And along with the rest
al Caltrans, she was senl home. Previously having Been
asked to play at a cancer suremeor calebration at Saint
|¢-‘5-'IE'|.'I|'I'i kedical Center In 3ockion, Betiy tollcaved her
heart and played. At 5aint Joseph’, amid large, white
tents on a plush grean lawn, the cancer survivors' good
fortunes were justaposed with thase of the wictims of the
rerrarist attack. “As | plased, Grace gave torth the most
powerful notes | had ever preduced. ™ Betty says. “At that
Instant, | krew | was helping to bring peace.”

O September 13, at Districe 10% United \Way camival,
Betty played “Tranquil Boments,” her own composition,
after & reoment of silence and prayer for Mew York,
Pennsykvania and Washington, *The cancer survivors
inspired the composition,” Betty says. The Dendarmness,
campassion and generpsity of the work touched the

entine evant.

Hames consist of sirings that are strung across & sound-
baand and plucked mamsally. tach string has a lever that
the harpist mowes b0 produce sharps or flats. Since
ancint times, the hag has been a symbol of selief and
camifart, and harp therapy i an ancient practice that has
b nesly reborn in today's warld. For those in physi-
cal, mental ar spiritual pain, the resomant music of the

hafg helps Bang release into a state of peace

Betty had to lkeam hand and seating positions and took it
ane note at a time. Yhe experanced a sanse of immedi-
ate gratification while learning to play. Asked how she
cares for her harps, she says, | treat therm with a lot of
‘tender loving care.™ | keep them cut of damp places

andd atviay from eatreme tempefatune changes.”

Betty plays at keast every other weckend at church
rosaries, weddings, skilled nursing facilities, group and
individual therapy sessions and Monday nights at a Tai
Chi schoal “But the most satkfiing ® plaging for the
patimmts at the Saint joseph Cancer Center ™ Unlike ather
musicians, Betty & often pleased If she is able ta lull Mer
listeners to sleep. At cther times, families are Benefited, ©)

want people to feel significant,” she says

Beety Kibble, who is locking foresard to *Hope,” a new
addition to her family of harps, has fownd a gift within
herself that has remapped her life, Mer harp theramy nurs
tures the soul, And Grace, [oy and Hope provide comifon

for aur haarts

— Slacy Dukees, Dhigsc! 10

Man of the Year

Thrr PFroject Management nsttute Government Specific
Interest Croup has named Caltrans  Supervising
Transportation Engineer Migel Blampied as s Bember of
the Year for 2000, Blampied s Chief of the Office of
Project Management Pracess Improsement in headoguar-

Lers in Saramenio.

The worldwide crganization is honaring Blamipied for
leading a 26-membser team in writing a gquide to
praject management for government agencies to sups
plement “& Guide to tha Project Managament Body of
Enowledge, ™ the globally
recognized standard for the
praject management profes-
gon. Called the PMBOK
Curider,  that  publication
describes practices needad
ta completa projects suc-
cassfully. Blampied's team
wrote a 4-page supploment
to the guide that takes into
account the special cinouwm-
stances wunder which gavem-

MmNt sQencies operabe

Recognizing  these  differ-

ences, Blampled put together  Nigel Blompled, Profect Management
& beam bo wrile 4 supplement Institute’s Member of the Year

to the institute’s standards
for management of projecls,
*Citwiausly, there are a lot of
consislencies. The genenal principhss of managing costs,
schedukes and resourcas are similar. But govemments oper-
ale under dilferent conditions from privabe companies,”
Blampled says. “They can't staff up and down the way pri-
vabe arganizations oo Their budgeting procesies are more

complicated, the ncentives are different and processes for
reqssigning peopde, given the rsquirements ol civil serdioes,

are different,”

“Develaping Lhis suppliemenl was a very inberasting
process,” Blamplad says, He worked with project man-
acjers from all ower the weorld. "It was fun. We did it on
our cown time, by emall and over 3 walssite, | was trad-
ing emails with project managers from all over the
wirld — Australla, Mexico, Brazil, England — wa had

wonderlul representation.”

Blampsad’s Interast in project
management e aclually kin-
dled im his first waork X [Erienos
a% & construction contraclor in
his native South Afrlca, He came
lo Caltrans in 1982 a5 & Lram-
partation engineer in District T,
then Lok @signments in head-
quarters and n Castrict 3 befora

assuming his present posilion.

The Caltrans Divislan of Pregoct
Management haz responsibility
for providing managerial tools
lor Lhe managermenl ol risk,
cost, schadules and resources for
the more than 1000 prapecls
complated annually by the
department. Blampisd recenthy
headed the highly successful Capital Skills Development
eflart, which resulted inallocation of 512 rmillicn per year
for three years to provide 1.8 million student boors of
training lor project development stall.
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n-d:r-:'u 5 engineers Lian Duan and |ason Lynch received the
prestigicus 2001 Arthur B Welington Pree at the recent
American Sociely of Civil Enginesrs (ASCE) Mational

Convention i Howston, Texas. The award citation rads

“Tor the paper, "Section "'-'.||HI|I.-I;. fioar Lattsesd felapnleers of
San Francisco-Chakdand Bay  Bridoe, Journal of Bridge
E ||__|i| 2o i, I‘-\.-1-|:.l AAEHY Y It B the first time that any
Caltrans engiresr or ASCE Sscramento lecal member bas
eceivedd The Asthur b, Wellinglon Prize - national recogni-
ticn for Caltrans” peneenng work and innowvative approasch
o retrofating long span steel tnuss

and suspsnsion Dndges

former edilor af

Pt v authoe of a well-known

DOr. Lisn DCuan is & Senior Bricgs Engineer and Struciura
Lteel Committes Chairman with the Division  of
Endginsering Services. He has worked with Caltrans since
1907 and has mone than M) vears of bridae and bullding
design esperence. He was ead engineer [or Che devel
opment of selsmic retrofit design criteria for San
Francico-Oakland Bay Bridoge Waest Spans. He s ca-edilor
of the Bridge Engineering Handbook, winmer of a Cholce
miagazines Jutstanding Academic Title award lor 2000,
and Sructural Engineering Ha vdlzank TR etBase 200

] regislensd Praolessicnal

Engineer I Califormla,  he

Caltrans  since 14561 MAnE

rescesniily, b by Bessn iveobosd Ay

and wilely respected treatise on  Jggon Lynch and Lion Duan, national  profect engineer for the selsmic

rafway location. The prize & o ward winners.
axarded anmmaly for papers in

rrarmspodtation related amas. Dr Duain and |ason Lench
shared the award with Bark Reno, a Senior Engineer with
Chiincy En

=i, N, o Sacaments

FoULs

relrofit - design ol the  5an
Franclsco-Oakland Bay Bricge
manl wpan and lor the rehabslitalionrepdacement of B4
bridges on Interstats 80 throwugh the Sierra Mevada
Plountaing. He is & regilersd Prolessional Engineer in
Californa, He recersad his Bachalor’s and Wastars -':l.'-.;|ru.=-'.

n engineering fram the Unrenity ol Cailormia st Berkelesy,

Dt Herthesed

Learning the Ropes

r'.ll::-i:-: employess got lots of experience with md tape
aperating an a shoestring and hanging by a thread. But
the management team of the Division of Business
Facilites, Assel Management and Saourity recenthy trad-
ed in those chohes for a sturdy rope harness, 25 mater
high glatformm and plenty of open spade betwesn them

and borra frma

Ihe leap of faith from 2% meters in
the sky, one of the appropriately

lements of the TRIT Skill

narmed higlh
Builders Challenge Ropes Couarse, was
the climax of a two-day teambuilding
program that teok the managers out
af their modular Comtort rones and
into the brauty of a mature pon

derasa pine forest in Grass Valhey

It rrany seem like & stretoh to ses hiow
depgending on a teammate o help
nawigate an ohstacle course with
umstesdy rocks and wobbly logs can apply Lo working
tng.a-rhr-_:' W] I.;.-u.'!n]q-l allocathaons or '5.|'|I|'II'||] wiorklpad pri-
arities. But the training gies participants a sale place to
talk and listem to each othar and to wark tooether on
problems, guided by experisnced coaches. s a banus,

It fun

Dane kariana, Chisl o the Olfice ol Statewide Facilities
Diperations and Planning, faund that the change in scena
hefped mveryaone refax and sarl to keow sach olther as
peagde, nod just coworkers. Tha first exerclsa, the lowe-risk
blind trusl walk, oreated interdependence among Ehe
partichpants, It's a simple exercise in which ona parson

with eyes apen leads his or ber co-workers with eyes shul

on a walk. Each new exercise crealed greater inlerde-
pendence and brought different peosple into lkadership
rokes Al diferent times depending upon the skills nesded.

Ewveryone had somathing usable to contribute

The high elermenls were mare of & peronal challenge.
They Included an 8 mowalk back and forth betwesn tan

tress aom & rope 12 rmelers absowe
the graund while holding onto a
singhe averhead rope. Anathes was
walking aon a log bebween frees
that were 8 m apart with no ower
head support, SHll anather inchid-
ed jumnping ofl the log Lo grab a
f|-'||:'| aboul b meters away, drop-
ping aboul a meter and a hall,

thed r.'.;;_:-d-?llln:; o the grosund

A bird? A plane? No, Steve
Alston, finding new potential.

While Uhe rest of the team was sup-
portive, [Hare says, “Ib was your
choice o o the exercits ar nol. (L
was an opportunty 1g push yourseff in a safe environ-
menl.” Alihough not infially comdorlabde on the high
elements, Diane found that # wasn® as bad a5 she had
anticipated. “Tho expedencs has helped me to try thanags

| wepuld niewsr haws considensd before,

Altending the traming were Steve Allon, Geen Arafiles,
Stewa Longhofer, Diane Marana, Ron soCann, Lowis
famudio and Glenn Yee, The results were 3o positive Lhat
the divisan plans to mchede all front-line suparelsors ina

warkshop in Lhe speirg

Any division with the necessary training allecatiens and
mianagement approval can make wie af a program of

this type

Steve Alrton, Dt of Business, facithios.
Axser Management and Secarity
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Dave Dldenberg

II: the onset of what had the look of a blistenng day near
CHancha on the eastern side of the Swra 30 years ago,
Dave (Hdenberg, then an inspector with Lahantan
Irrigation LHrcl, noticed a hitchitviker in a business suit
at the side of the highaway in front af the Ranch Mouse
Care, “l'd Deen instructed not 0o geck up hitchhikess inan
afficial car but | just couldn't pass

this guy up,” he says

The sm-clad hitchhiker turmed out
oo b Beoln Watking, then the Caltrans
Drstrict 9 directorn After beea hours in
the car, Watkins suQgesied that
Dierer cansider waedking for Caltrans.
U|dq'-_'|'||'.':'Efl._'| was  periuaded; and
shortly afterward, he began his 30-
year career with the department,

from whach he recenthy netined

Ojdanberg had graduated from
Washington State with & major in
Agriculiural  Engineering  befoss
being drafted into the Marines

From 1991 ta 1993 Dave prepared a Praject Shudy Report
for tha Bojnes Driparss. = That rmean D Years, Wandering
through the desert im PBogeree.” But 10 years later, the proj
et i being built acconding to s recommendations,

Oldenberg then mowed from design b maintenance
enginearing “Short and sweet; | ke
sevn immediate results.” The last

% - part of his camesar was spent in con-
struction whem he worked on his
faregrite pob: that joby took lim 1o the

top of Bt. Downs on his 6l

birthday 1o supssress the installation

of Gar Ex expladers to cantral

avalanches: on State Highweay 158

Dhwe's habbies are hiking and poet-
iy, His love is hils family and the
country bie lives in. Fe has spent 28
years exgplofing the Eastarn Sierra
and says, “You could mever hike all
of it In a lifetime. The best part of

my career was that | was able Eo

While stationed in the Mojave  After o coreer thot included coimbing my lode of the sutdaors

Dasart, he fell in laove, married, I‘E‘St‘ufﬂgﬂ hfg'h cﬂf!rﬂﬂi

bBecarmse an envirenmental inspecior
for San Hermardine County, then
mioved 0o oa jo with Lahonton, le-
ing and working in Bishop.

after b ride with Waikins, Oldenberg's camer wilh
Caltrans started in District @' masterial lab, testing the air
quality in Mammoth Lakes, With Siate Higlway 203 to
ke widened, Caltrany nesded 1o test whether or nat the
Increased traffic would affect the air quality. (18 tumed out
that the widening net only didn't affect the air guality
bt improved it because i reduced CongeEstiom. )

manager, Dave Oldenberg
has gone fishin’,

with my career. | guess | have
Watking 1o thank for that™ Aluer his
retirement, Oldenberg rehurned to
work a3 a retired  annuitant,
inzpecting the Gar Ex exploders, a project he dearly lowves
because it takes him back into the mountans.

He: has four children, all of whom he and his wife are wvory
proud. Ho son, a Manne Corps major, coplloted one of
the twa CH53Es that resoued a downed Amencan pilat in

Bosnia a couple years hack

— Supan Lend, Districk @

B Gy popular request, memEers af the Headgquarters
Lhivsicn of Procuemant and Contracts (DR8C] showead
their community suppen recently by jaining the ranks of
phone  bank  volunteers at EVIE-Chanpel &, the
tacramento arca’s highlhy Fapl.pl.ur pl.lhﬂil:—::uppm‘b:d
tebesision station,

Recently, 17 DPAC maemizers, family and friends spent an
energatic afterncon in support of the KVIE Am Auction
2001, This wear’s auction netted a total of S114 D4,
which erceeded the previous yvear's toral by 23 0000 It
is good bo know that DPEAC's contriftion of timo and
effort helped the station achieve this success. KVIE alsa
noted that DRPACS group effert during fast June’s Great
Escapes raised 15 535 tor the station in the three-haur
periad that they maraged the phore bank

Woluntesrs had a grest time al all events and reaped Dhe

resmrd of axperancing a fuin acthvity that contriaies

positively to good local television programming. A% the
same time, all enjoyed the camaraderic that enseed
betwpen management and staff cutside the work anwi-

ronment.

Caltrans and the Division of Proosrement and Conliacts
gol mentioned in the station’s Yolnteer Voioe newsketber
and cur arganization estabished a reliable eputation for
helping the community, along with recoonition as an

organization of pecple whe enjoy theimseles while
doing it! EVIT volunterr caoordinators said that they laok
forsand Lo our joining the station i future fundraising
peents. CHRAC thanks Martha Martiner for arganizing this
evanl for the secomd vear in a row.

= Anr Blarme. Diwson of Proossemenl and ©onfaeets

Procurement and Contracts comes to the rescue of public television.




‘ill Sikva entered the &ir Force in 1971, hopng to become

& paramedc

The Air Farce granted his wish. Amost. t assigned him ta

b a militany meat cuties

And thersty hangs a tale that led to 25 wears coaching
women's and men's voleyoal, including three years at the
colkge leved, one national champianship and thres top five

Fintizhies at the MOCAA Batoanal r.:|'\-E|II'||‘:I|I:-|'|‘S.||i|-_':.-5, and natlen-

a Coach of the Year, Mot bad for an achaeologist in the

Heasdgiiarars Envirsnmental Division

“After the Ar Foroe had
dediced to make me a mil-
itary  meat cutter, it
assigned me to Langky Al
Farce Base in Yirginia,
wihene | quickly found oul
that it had stopped using
military meal cuiters 10
vours Eedore. | owas then
offered & cholce:  fo
become a military police-

mian, a coak, of an admin-

strative secilit, | 1ook Bl Siiva and his national championship

administrative speciatse s volleyball team.

Slva then worked far s=

enoniciatinglye aull manths as the company derk al Dodd
Hall, which served the foreign and poftical dignitanes wha
siaped al Langley AFB. Lookng Tor something mane inter-
eating, he wanglied a trout on the Air Foroe's solleyball

team, a4 LS aperation that had the joby of entertainng
troogs in Sauthaeast A

Il nesver plaed volkeyball, bt | could jmp 40 indhes in
the air, so the cowsch topk me under hs wing,” Siba says,
And in the hopes of never agam workimg &8 & company
clerk, Sitva doulbled far himsel the four-hour workouts and
disconsered not oaly a way cul of the purgatory of compd-

ny cherkdam, but a lowe of voleybal

After the Alr Force, Siva coached W.Jli::,-lmll at high schaals,
juniar national leagues and, sventually, gl Pacilic Chrstian
Collega (now Hops Unbeersid in Fillemomn, whane e
achieved hiy nationa distinction, It was throwsh his desire
to coach colege voleybal that he came to his present
career in archasodegy. “You had 1o have something on your
resLims hesices '.--'|||-ii:.-|'||'|||_" Sika savs. “So | ook a course o

vt in anthropology and Found the secand lowe of my file.”

Clva now has @ Baster’s I'_I-E1]n'=r-_- in .ﬂ.urhrr-r-{:lm;{_.- fromm 50
Long Besch and, alter & siink with the L. 5. Forest Servics,
& new positicn wih Cakrans, whene he s usily putting
magnelomelers and ors
digcmeters to work In
search ol  subsurlace

an2|1.1.;.:.|rh}‘:ﬂ foatures

With regard Lo his work as
a Caltrans archascloglst,
Sikva sawi, *1 can'l cuite
Eeleve they're paying me
1o play in the dirl.”

Busy with his career and
larnily, Silva has nol B=en
on a vollewball court far
awvhiile, bul intends Lo get
back Into it this yvear, Ha'll
gel into & City league, and has been asked 1o play on a
team 1o compebs In tha “Coldan Master's Mationals.”
Ml Loadis junior naticnal volleyball cluby has asked him o

TR it el ~ LN e
coach a team for elghtesn-and-undar volleyballors

Theere is muuch in sport Lo apply to daily lile, ™ Sihea saps. “As
a caach, | leamed that the skils transfer, while catanly
irmpartant, & nod whal wins national dhampionships. It
character, And if you can realy instll honesty, couraps and
inbegy in your athletes, you have an sxcellent dhance at
comgeting at the very top And the Boms & helping peo-

el achoses their palential as buman beings.”

— Gere Rerthelsen
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