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Abstract

In July of this year,the author madeapreliminaryroutereconnaissancefor
transporting large loadsfrom the Texasgulf coast to the SSCLaboratory site near
Waxahachie.The resultsof the reconnaissancewere reported to the PhysicsResearch
Division RayStefanski in a memorandumdated August 3, 1990. As a result of that
work, theauthor wasaskedto performa study andprovide recommendationsregarding the
sizeandweight of loadswhich canbe most readily transported over the Texasroad
systems.The results of this study werereported to the PhysicsResearchDivision Ray
Stefanski in a memorandumdatedOctober5, 1990. The October 5th memorandum is the
first attachedto this note while the August 3rd memorandum is the second.

Summary of Recommendations

1. Limit the heightof the load on its transporterto sixteenfeetandinvestigateand
adjust the line of marchasnecessaryto avoid points of lesserclearance.

2. Loadstwenty-four feet wide or lesscanmost readily be transported,however,
with goodplanning andthoroughinvestigation andadjustment of the line of march,loads
as wide asthirty-two or thirty-four feetcan probably be accommodated.

3. Loads weighing sixty-five short tons or lesscan most readily be transported.
Specializedequipment is available which can accommodateloadsas great as two hundred
fifty short tons, howeversomecompromisesmay be requiredon horizontalclearanceload
width and maneuveringdue to the length of the equipment.
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Dallas, Texas75237-3946

Conventional Construction Division

TO: Ray Stefanski

FROM: Ron Hoffmann

DATE: October 5, 1990

SUBJECT: Load Transport Limits

REFERENCE: Memorandum of August 3, 1990 from Ron Hoffmann to
Ray Stefanski, subject: Route Reconnaissance.

INTRODUCTION

This memorandum attemptsto provide guidanceregarding the sizeand weight of loadswhich can
be transportedover Texasroads without encountering the problems discussedin the referenced
memorandum.

SUMMARY OF RECOMMENDATIONS

1. Limit the load height on its transporterto 16 feet and investigate and adjust the proposed
line of marchas necessaryto avoid points of lesserverticalclearance.

2. A load width of 24 feet can must easily be transported,however,with good planning anda
thorough investigation of the line of march, load widths of 32 or 34 feet can probably be
accommodated.

3. Loads as great as 65 short tons can be readily transported. Specializedequipment is
available which canaccommodateloadsas greatas 250 short tons, however some compromises
maybe required on horizontalclearanceand maneuvering due to the length of the equipment.

INFORMATION SOURCES

The following referenceswereusedin compiling this memorandum:

Ref.- 1. TexasState Department of Highways and Public Transportation, Bridge Division
Operationand Planning Manual, File D-5,

Ref.-2. Texas StateDepartment of Highways and Public Transportation, Highway Design
Division OperationsandProceduresManual 1-86, PartWDesign,
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Ref.-3. Jake’s Crane, Rigging, & Transport International; 6109 S. Industrial Rd., Las
Vegas,NV 89016; phone800553-5253; Mr. Kent Goodman, and

Ref.-4. Daily Express, Inc., P. 0. Box 39, Carlisile, Pennsylvania 17013-0039, phone
717243-5757,Mr. Robert D. Miller.

While references 1. & 2. are not actual records of existingconditions, they are excellentindications
of what can be expectedof most of the Texasroad systems.When actual load characteristics and
the proposed line of march are known, Texashas records, by county, of the existing conditions
which should be consultedbefore transportplans are finalized.

It should be emphasizedthat references3 & 4 are not the only transportersof heavy loads, but are
usedhereinto demonstratewhat is available,how complicated and morecostly it becomesasthe
weight of the item to be transported increases,and what has already been accomplishedin the
heavy load transport area.

TEXAS ROAD SYSTEMS

Texasdivides its roadsystemsinto four categories;

1. FREEWAYS which are urban or rural, accesscontrolled, multi-lane, divided, arterial
highways, and include portions of the Texas State and United StatesHighways as well as the
InterstateHighways. Included also are the on, off, and interconnecting ramps and the frontage
roads associatedwith the Freeways.

2. MULTI-LANE RURAL HIGHWAYS which are nanl, non-accesscontrolled, multi-lane,
divided or undivided, arterial highways, and include portions of the TexasState and United States
Highways.

3. TWO LANE RURAL HIGHWAYS which are rural, non-accesscontrolled, two lane,
undivided, arterialand collector highways and local roads, and include portions of the Texas State
and United StatesHighways as well as the FarmRoads.

4. URBAN STREETSwhich are roadways in developedareas that provide accessto abutting
propertyas well as movementofvehicular traffic and are accesscontrolled only throughdriveway
locations,pavementmarkings and the possibleuseof curbedmedians. They may be two lane or
multi-lane, divided or undivided, streetsand include the urban portions of Farm Roadsand the
TexasState and United StatesHighways which are not Freeways.

Travel lane widths, shoulder or curb lane widths, and vertical and horizontalclearancesdiffer for
each of these road categoriesas do the load carrying capacities of their pavementsand bridges.
These aspectsarediscussedin the following paragraphs with recommendationsprovided for
planning.

HEIGHT OF THE LOAD

With regardto verticalclearances,Ref.- I states:
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"All new highway grade separation structures, including railroad underpasses, shall
provide l6’-O" ininimwn vertical clearance over the usable roadway.

"No exceptions shall be made to this policy for structures over main lanes of interstate or
controlled access highways except within cities where the l6’-ó" vertical clearance is provided on
an interstate loop around the particular city. On all other systems of highways with separations
involving interchange facilities, other highways, public roads, city streets or railroads, 16.-a,.
mini,nwn vertical clearance should be provided. Where this mini,nwn clearance is impracticable or
excessively expensive to provide, exceptions may be made. In such cases, the vertical clearance
shall be held as near as practicable to the 16’-ó" and should be at least 15’-O". In no case shall the
vertical clearance be less than 14’".

‘The above spec{fied clearances apply over the entire usable width of roadway including
usable shoulders and include an allowance of six inchesfor future pavement overlays.’

Ref.-2 reiteratesthis policy but addsthat in the caseof urban streets,existing structuresthat
provideat least14’-O" clearancemay be retained.

In view of theaboveit is recommendedthat the vertical height of the load on its transporter be
limited to 16’-O" 16’-6" less the 6" allowancefor future pavementoverlays and that the proposed
line of march be investigatedand adjustedif necessaryto avoid any points of lesservertical
clearance.

WIDTH OF THE LOAD

With regardto horizontal clearancesat railroad underpasses,Ref.-1 states:

"Clearances for highway underneath a railroad structure should follow those outlined for
vehicular structures in Section 2-2Olexcept as follows;

"Since the railroad loading on the longer spans of the railroad structure would in most cases
increase the cost of the work appreciably both of the structure and of the railroad or the highway
approaches to the structure it would be proper to design the highway to provide adequate shoulder
widths with introduced guardrail on the approaches to and through the length of the separation
structure, and to place the face of the pier or abutmentfor the separation structure four to six feet
and at least twofret outside the face of the guardrail.

"For the usual conditions a miniznwn of about lófretfrom the edge of the traffic lane to the
face of pier is recommended. Greater clearance should be provided where the overall cost of the
structure will not be materially increased."

Section2-201,referencedin theabovequote,states:

‘The horizontal clearance for rural section should be 3ofeetfrom the edge of travel lanes to
face ofpier or bent. Outside clearance may be 16fret in urban areas where the traffic speed is less
than 50 miles per hour. On low-volume roads, with ADT avengedaily traffic less than 750
minimum obstruction clearance is 7’; 16 fret desirable. For curbed medians the distance from face
of curb to pier should not be less than 6’-d". In no case should the distance from outside curb to
face of pier be less than 4’-O"."

Regardingbridgewidths,Ref.- 1 states;
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"As a rule except for the very lowest traffic count structures all bridges will carry the full
usable shoulder width of the approach roadway across the structure. More speccally, the bridge
widths, measured between the nominal face of railings, shall conform to those indicated in the
Highway Design Division Manual Ref.-2for the various types of roads and traffic volumes and
are summarized in Table 2-A. The basis for the various bridge widths is explained in the following
paragraphs."

Excerpts from theseexplanatoiyparagraphsregardingFreewaysare;

"For 4-lane divided highway or 6-lane divided highway with depressed median a structure
carrying traffic in one direction will have a 4’ inside or left shoulder, 10’ outside or right shoulder
and provide 12 ‘for each lane of trqjic."

"Direct connection structures rampsfrom freeway to freeway shall provide 4’ left
shoulder and 8’ right shoulder widths. The lane width is 14’for 1-lane structures and 12’for each
lane of2-lane direct connection."

"Ramp structures other than direct connections should have a 4 left shoulder, 6’ right
shoulder and a 14’ traffic lane. These standard widths indicated are desirable and adjustments may
be needed for special conditions of traffic or geometric alignment."

‘The recommended widths of rural frontage roads varies with the traffic count and are
shown on Table 2-A. The bridge widths should match the approach roadway width including
usable shoulders."

Regarding Multi-lane RuralHighways;

"Design of multi-lane non controlled access facilities is dependent on traffic volume. Lane
widths are fixed at 12’ whereas shoulder widths vary from 4’ to 10’ depending on the type of
cross section. The bridge widths should match the approach roadway width including usable
shoulders. The various roadway and bridge widths are shown in Table 2-A."

Regarding Two-Lane RuralHighways other than FarmRoads;

‘Two 12’ lanes with shoulders that varyfrom 4’ to 8’ constitutes the roadway and bridge
width and varies depending on ADT. The bridge width matches the width of approach roadway
including usable shoulders. See Table 2-A"

RegardingFamiRoads;

‘These roads utilize bridge widths that vary from 24’ to 40’ depending on the design year
ADT which is coi&sidered to be the projected traffic at completion of the project. See Table 2-A.

RegardingCity Streets;

‘Where a structure carries a city sweet section the structure width should match the city curb
and gutter dimensions with a four to six foot sidewalk provided as needed for city pedestrian
traffic."

Table - A at the end of this memorandumprovidesacompilationof bridgeandrailroadunderpass
widths which can be expectedon various roadsystemsandthewidth of load which they will pass.
The table is basedon interpretationsof the abovequotes plus Chapter3 of Ref.-2 which deals ‘with
urban sweets. In the table, the widths of the bridgesand underpassesareshownas formulas



Memo to: Ray Stefanski
October5, 1990
Page5

which consistsof the left hand clearanceplus the width of the travel lanesplus the right hand
clearance. The load widths are two feet less than the width of the bridge or underpass which
should allow adequateclearancefor passagein most instances.

Table - B at the end of this memorandum is derived from Table - A and indicates the areasof
possible interference for various widths of load. Examination of the table indicates that a load
width limit of 24 feet will have the fewest problems; the only significant impediment being a
possiblebridgeon afreewayon/off ramp included in the line of march. Load widths of 32 or 34
feet will have significantly more impediments but are probably doablewith goodplaning and a
thorough investigation and adjustment of the line ofmarch.

WEIGHT OF THE LOAD

Ref.- 1 states;

"All on-system bridges shall be designed for HS2O-44Loading, except Farm Road bridges
on roads with less than 50 vehicles per day design year traffic, which may be designed for H15-44
Loading zflOO% state funds are used.

"Loadings referred to above are as spec4fied in the latest edition of the Standard and Interim
Specification for HighwayBridges as adopted by the American Association of State Highwayand
Transportation Officials."

HS2O-44Loadingspecifiesa single truck loadconsistingof an 8,000 lb. front axle followed at 14
feet by a 32,000 lb. axle which is followed at 14 to 30 feet by another 32,000lb. axle. Truck
trains are representedby a lane loadingwhichconsistsof a uniform load of 640lbs. per footplus a
concentratedaxle load of 18,000lbs. for determining maximum moments and 26,000 lbs. for
determiningmaximumshearsin the bridgestructure.Load lanes are consideredto be 10 feet wide
and the numberof load lanesfor which the bridge structureis designeddependson its total width,
not how many travel lanesit carries. Bridgeshavingtotal widths up to and including 30 feetare
designedfor 2 load lanes; and over 30 feet, up to and including 42 feet, for 3 load lanes.

H 15-44 Loadingspecifiesloadswhich are 75% of those in the precedingparagraphandthe third
axle of the single truck load is omitted. Due to their limited load carrying capacity,bridges
designedto this loading or less shouldbe avoided.

In ogler to transport heavier-than-normal loads, a transportermust be usedwhoseconfiguration
numberof axles,width of axles,spacingof axles,andload distributionto thoseaxlesis such that
it will not induce stressesin the pavementsor bridge structuresin excessof thoseinduced by the
design loads. Figures 1 and 2 at the end of this memorandum are reproducedfrom information
receivedfrom References3 and 4 respectively. Figure 1 showsa seriesof single lane, flatbedand
lowboy trailers ‘with loadcarryingcapacitiesof as much as 65 short tons; the higher the capacity,
the longerandmorecomplexthetrailer.

Figure 2 showsspecializedmodularequipment, intended to operate on two load lanes, for
transportingloads up to 250 short tons. Again, the higher the capacity, the longer and more
complicated the equipment. It should be noted that the longer the equipment, the greater the
horizontalclearancethat will be required for bridgesandunderpasseslocatedon curvesin the road.
This hasnot beentakeninto accountin the previousdiscussionof load width.

Basedon the informationobtainedfrom References3 and 4, loadsasgreatas65 short tonscan be
readily transported.Specializedequipment is available which can transport loadsasgreatas250
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short tons but the length of the equipmentmay presentproblemsin horizontalclearanceand
maneuvering.

Jim Sanford
Tim Toohig
Bob Tener
Mike Harris
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TABLE-A

TYPE VACUITY ADT TRAVEL BRIDGE UNDERPASS LOAD
LANES WIDTH WIDTH WIDTH

Br. Un.

A. MULfl.1J2’.S C0IFFR0UZDaccEss

MW,naAYW 2013 4+34+ 10.30 lI+34+lS.SS 35 54

DIflCICONNSCIRANPB 1*14 4+1445.21 11+14+10.41 24 44

O1&I&MPS 1114 4+14+1.24 15.14+11.46 22 44

FZOIITAOtRQAD c400 2110 4+20+4.35 1+20+1.31 25 34

noIrrA0000AD 40075D a. ii S +23 +0.34 10+22 + 10.43 33 40

FROIITA0100AD iso SI 12 S +24+0 .40 13+24 * 12.41 31 46

t MULTI LANE NON CONTROIIfl ACcESS

NAnOWlaDiAA ,5,00o, co.ooo a. 12 2 * 34.0 .34 1+24+12.43 33 40

DEIWnD IA1I ,.S.000..ao.ooo a. 12 4 +24.0 * 35 5 + 34 + is * 34 40

C. IWO LANE RURAL

am*I1M.NFAIXRDS c400 2110 4+30+4 * 21 5+20+5.33 24 50

OTUZ&TUANFAEMSDS MOO. .750 $111 0+22.0.34 0+22+0.34 32 32

OIIIIRTXMIPAZMIDS *750.c2.200 3023 0+24.5.40 1+24+1.31 33 34

OTnalEANFARMIDS >2.200.c7.500 2112 S+24+0.40 0+24+0.36 36 34

FAZMZOA cSO 211 3+11+3.24 4+10+4.20 22 24

FAZMROAES l0.c4O0 3110 4+20+4.30 4+20+4.23 24 24

FA2MZ M00.c750 2011 5+22+0.34 4+23+4.30 32 2*

FAnAa ,710 2112 0+24+S.40 4+24+4.32 33 30

D. UANppMr.oip

ArzaIAL.a,nzaDIvlr 2111 1+22+5.20 4+22 +4.30 26 38

AnnwaNaInw.mvI 2111 4+33+4.30 4+22+4.30 23 26

ASItR1P.LaID 2111 5+22+5.33 4+33+4.30 30 26

*ritwat,wtainzn 2111 4+22+4.30 4+22+4.30 23 2*

couwmta, 2010 5+20.5.30 4+30+4.35 33 24

COUZCTOtuataJ 2110 3+10+3.30 4+20+4.33 24 20

10CA1.aJ 211 1+11+5.21 4+10+4.25 35 24

WCA1.UwUJR 300 2+11+2.23 4+11+4.25 20 34
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TAB LE.B

LOAD WIDTH nfl FACIUTY LIMITING STRUCTURE

>20 LOCAl. USSAJI ITt. UNaR3W

,22 iwA? ON/OPTRAKF Rumor
FARM ROAD. AD? mo Rumor

24 ,.a.wA? DIRECT NNECT NAN? nmor
TWO.LAIIS RURAl. ROAD. AD? .400 RRIDGE
FARM ROAD. ACT ‘60. .400 BRWGE OR UNDERPASS
FARM ROAD. ACT 0 UNDERPASS
COLLECTOR URSAN VT.REtT. UNCURlED RRIDGS
LOCAL UREAN * CURSEDOR UNCURlED UNDERPASS

25 rAT nONTACE ROAD. ACT .400 nma
ARIERIAJ.URSAN STWT. CURSED.DIVIDED RRIDGE
COI1T0R URSAX STRflT. CURSEDOR UNCURlED UNDERPASS
wa USw mat a nmor

‘20 FARM ROAD. AD? MOO. dIG
A21U1AL UREAN - i n i. CURSED. DIVIDED ORUNDIVIDED UNDERPASS
ARTERIAL 1153*1! IIRWT. UNCURlED. DIVIDED OR UNDIVIDED SEDGEOR UNDERPASS
COlLECTORURSAJIna_I. CURSED flflOE

,3O iWO-lANE RURAL ROAD. AD? 40O UNDERPASS
FARM ROAD WTflI AD? 75O UNDERPASS
ARTERIAl. URSAN na_i. CURSED SEDGE

‘63 va_wAY FRONTAGEROAD. AD? MOO. .730
MULTI-LANE NON *CWS CONTROllED.NARROW 1AN SEDGE
TWO4ASERURAL ROAD. AD? ‘400. c75O BRIDGE OR UNDERPASS
FARM ROAD.AD? MOO. 010 SEDGE

‘64 .wAV flOflAGE ROAD.ACT 4O0 UNDERPASS
MULTI-LAIr NON *cas. CONTROLLED. DEFEDSEDMEDIAN SEDGE
TWO LANE RURAL ROAD. ACT ,750.a.200 UNDERPASS
IWO LANE RURAL ROAD. AD? .2.300..7.500. UNDERPASS

135 .aa..AY. MAS I4 SEDGE
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Superconducting Super Collider Laboratory
2550Beckleymeade,Building 4
Dallas,Texas 75237-3946

Conventional Construction Division

TO: Ray Stefanski

FROM: Ron Hoffmann}Jf ft
DATE: August 3, 1990

SUBJECT: Route Reconnaissance

REFERENCE: Letter of Dec. 9, 1988 from Chip Belding of Belding
Corp. to Bob Shovan of FNAL, subject: Moving 8 eight coils 33 ft in
diameter - 7 ft high, weighing 100 tons each from water at Galveston,
Texas to Waxahachie, Texas.

INTRODUCTION:

In 1988,the Belding Corporation made a preliminarystudy for moving large magnet coil
sectionsfrom the Gulf coastto Waxahachie.Their findings andestimatesare reportedin
the referenced letter which is attached to the end of this memorandum for convenience.
Using this letterasa starting point, the author made a reconnaissanceon July 26 & 27 to
determinewhat complications would be encounteredif theitemsto be transportedwere the
cryogenic pressurevesselsfor the centralbarrelandend caps of the calorimeter shown in
Figure 1 of this memorandum.In the courseof the reconnaissanceseveralproblem areas
were encounteredand investigatedfor alternatesolutionswhich arediscussedhereinand
included in the proposedline-of-march. A general discussion, summary and
recommendationsarealsoincluded,with maps,sketchesandphotographsprovidedin the
appendices.

LOAD ASSUMPTIONS:

The desire has beenexpressedto ship the threepressure vesselscomplete, that is one
centralbarreland two end caps. The vesselfor the centralbarrelcould be broken down
into three pieceswhich would be about the sameoverall size asthe endcap vesselsbut this
requiresonsitefacilities to assemblethem and somefactions in thecollaborationwould like
to avoid this. In order for the reconnaissanceto cover both aspects,two loadshave been
considered;a light or low load which hasbeendesignatedasLL anda heavyorhigh load
which hasbeendesignatedasIlL.

jj hasbeenassumedto consistof an end cap vesselor a one-thirdsectionof the central
barrelvesseland is consideredto be averticalcylinder34.1 in diameterby 11.2ft high
mountedon a transporterin suchamannerthat a verticalclearanceof 15.25 ft is requiredto
passthe load. The grossweightof the loadis consideredto be in the orderof 150 tons.
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EL hasbeenassumedto consistof the completecentralbarrel vesselofthe calorimeterand
is consideredto be a horizontal cylinder 34.1 ft in diameterby 30.2 ft long mounted on a
transporter in such a mannerthat a verticalclearanceOf 38.25 ft is requiredto passthe
load. The grossweight of the load is consideredto be in the order of 300 tons.

PROPOSED LINE-OF-MARCH:

Maps areprovided in AppendixA of the areasthroughwhich the line-of-marchpasses.
Bridges have been noted as two types, significant and lesser. Significant bridges are
consideredto be those which are long enough to be requiredto support the whole load
while lesserbridges are consideredto be thosewhich are short enough to be required to
support only about half ofthe load.

Mile 000.0 TexasHighway TH35 bridgeovertheBrazosRiver nearEast Columbia.
SeeProblemArea #1

HL & LL Proceedeaston TH3S. Crossone significantbridgeover creek.
Go throughWestColumbia.

Mile 003.8 JunctionTH35 & 1’1136.

IlL & LL Proceednorth on TH36. Crosstwo lesserbridgesovercreeks. Go
throughDamon,Guy, Needville,andPleak.

Mile 034.1 Junction TH36 & United StatesHighway IJS59. US59overpassesTH36
with diamondinterchange.Seeproblemarea#2.

IlL Avoid underpassby going easton US59on-ramp to US59
eastboundlanes,crossoverto US59westboundlaneson temporary
crossover,exit US59westboundon off-ramp to TH36, and proceed
north on TH36.

LL Proceednorth on TH36 under the overpass.

Mile 035.9 Junction TH36 & US9OAlt, in Rosenberg. SeeProblemArea #3.

HL & LL Proceedweston TH36/US9OAlt for one block tojuncdon with
TexasFarmRoad FR723. Proceednorth on FR723. Crossone
significantbridgeoverriver.

Mile 040.9 JunctionFR723& FR359.

HL & LL Proceednorthon FR359. Cross three lesserbridgesover creeks.
Go through Fulshear.

Mile 056.4 Junction FR359& InterstateHighway11110. 11110overpassesFR359
with diamondinterchange.Seeproblem area#4.

IlL & LL Avoid underpassby going easton 11110on-ramp to 11110eastbound
lanes,corssover to 11110westboundlanes on temporarycrossover,
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exit 11110westboundon off-ramp to FR359,andproceednorth on
FR359.

Mile 056.9 Junction FR359& US9O.

IlL & LL Proceedweston FR3591US9O.

Mile 057.2 Junction FR359& US9O.

HL & LL Proceednorth on FR359. Cross four lesserbridgesover creeks.
Go throughPattisonandMonaville.

Mile 079.2 Junction FR359& US290.

HL & LL Proceedweston US290. Crossfour significantbridges over rivers
andcreeks. Go throughHempstead.

Mile 083.0 Junction135290& TH6.

HL & LL Proceednorth on TH6. Cross four significant bridges over rivers
andcreeks. Go throughHowth.

Mile 098.7 Junction TH6 & BusinessTH6 to Navasota.

HL & LL Proceednorth on ‘1116. Cross one lesserand threesignificant
bridgesover riversandcreeks.Crossone railroad overpass. Other
overpassescan be avoidedby using the off and on rampsof the
diamondinterchanges.

Mile 121.0 Junction‘FF16 & BusinessTH6 to CollegeStationandBryan.

IlL & LL Proceednorth on 1116. Crossone significant bridge over river.
Otheroverpassesandunderpassescan be avoided by using the off
and on rampsof the diamondinterchangesandthefrontageroad.

Mile 132.2 WoodvilleRoadoverpasses1116 and its frontageroad. No interchange.
SeeProblemArea #5.

IlL Avoid underpassby turningnorthon temporaryroad,cross
Woodville Roadat a convenientgrade,returnsouth to TH6 on
temporaryroad, andproceednorthon 1116.

LL Proceednorthon ‘FF16 under the overpass.

Mile 133.3 Junction TH6 & Business1116 from Bryan. Northbound Business1116
overpassesTH6. SeeProblemArea#6.

IlL Avoid underpassby temporarycrossoversto and back from the
frontageroad. Proceednorth on TH6.

LL Proceednorth on 1116 under the overpass.

Mile 138.5 Railroadoverpasses‘FF16. SeeProblemArea #7.
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IlL Avoid underpassvia temporaryrampsto grade crossing. Proceed
north on 1116. Cross railroadoverpass.Go through Hearne.

LL Proceednorth on 1116 underthe overpass.Crossrailroadoverpass.
Go throughHearne.

Mile 148.7 Junction TH6, US79,US19O,andFR391. At thisjunctionTH6 comes
from the south andgoesnorth; US9Oconesfrom the south and goeswest;
US79comesfrom the northandgoeswest andFR391 comesfrom the
east,overpassesTH6, andgoeswest SeeProblemArea#8.

IlL Avoid underpassby turningweston Wheelock,proceedingtwo
blocks to Cedar, then north on Cedar sevenblocksto Davis, and
then two blockseaston Davis backto 1116. Proceednorth on 1116.

LL Proceednorth on ‘FF16 under the overpass.

Mile 150.9 JunctionTH6 & US79. At thisjunction1116 comesfrom the south and
goesnorthwhile US79comesfrom theeastandgoessouth. Both lanes of
US79 overpassthe northboundlanesof TH6. The southboundlanesof
TH6 are unimpaired. SeeProblem Area #9.

HL Avoid underpassby crossing over from the northbound lanesof
‘FF16 to the southboundlanes,thenproceednorth the wrong
way for 0.7 miles, then crossbackoverto the northboundlanes
and proceed northon 1116.Go through Calvertand Hammond.

LL Proceednorth on ‘FF16 underthe overpass.Go throughCalvert and
Hammond.

Mile 167.3 Junction1116 & THU.

IlL & LL Proceednorthon Th14. Crossone significantbridgeand six
lesserbridges. Go throughBremond,Kosse,Thornton,Groesbeck
andMexia.

Mile 209.0 JunctionTHl4&TH17I.

IlL & LL Proceedweston TH17J. Crossthreelesserbridges. Go through
Tehuacana,Coolidge,Hubbard,andMalone.

Mile 238.2 JunctionTH171 & FR308. SeeProblemArea #10.

HL & LL Proceednorth on FR308. Crosseight lesserbridges. Go through
Irene,Mertens,andMilford.

Mile 254.0 Junction FR308& U577.

HL & LL Proceednorth on US77. Go throughItaly.

Mile 259.3 JunctionUS77& TH34. SeeProblemArea #11.



Memo to Ray Stefanski
August 3, 1990
Page5

IlL & LL Proceedweston Th34.

Mile 260.3 Junction TH34 & IH35E.

HL & LL Proceednorth on 1H35E Crossone significant bridge.

Mile 264.0 Farm road overpassesIH35E; no interchange. SeeProblem Area #12.

ilL Avoid underpassby turning easton temporaryroad,crossingfarm
roadat a convenientgrade,andreturningwestto 1H35Eon
temporaryroad. Proceednorthon 1H35E.

LL Proceednorth on 11135Eto Mile 273.2. Crossone significant
bridge.

Mile 264.7 Junction IH35E & FR329.

IlL Proceedeaston FR329. Go through Forreston.

Mile 265.2 Junction FR329& US77.

IlL Proceednorth on US77. Crossone significant bridge.

Mile 272.5 Junction U577 & 1H35E northbound frontageroad. SeeProblem Area
#13.

IlL Proceednorth on 1H35E frontage road.

Mile 273.2 SeeProblem Area#13.

IlL Crossover from northboundIH3SE frontageroad to southbound
1H35E frontage road via temporary crossovers. Proceednorth on
southbound 1H35E frontage road, the wrong way for 0.2 miles.

LL Crossover from northbound1H35E lanesto southbound 1H35E
frontage road via temporarycrossovers.Proceednorthon
southbound1H35E frontageroad, the wrong way for 0.2 miles.

Mile 273.4 Junction 1H35Esouthboundfrontage mad & FR66.

IlL & LL Endof line-of-marchfor this reconnaissance.

PROBLEM AREAS:

Maps are provided in AppendixA which indicatethe location of the problem areas.

Problem Area #1 - Mile 000.0 Having only the sketchy information in the
referencedletter and no detailedlocal mapof the area, the author wasunable to determine
the intended point of off-loading from watertransportto land transport.For purposesof
this reconnaissanceit hasbeenassumedthat the off-loading point is the TH35 bridge over
the Brazos River. Pictures 1 thru 7 of Appendix C show this area. Additional
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investigation in this regard must be made before this end of the line-of-march can be
finalized.

Problem Area #2 - Mile 034.1 The TH36 underpass under US59has a clearanceof
only 16.25 ft. This is a problem for the ML only. The underpass can be locally
circumventedby going easton the USS9on-ramp to the US59eastboundlanes, crossing
over to the US59westboundlaneson a temporarily constructedcrossover,then exiting the
US59 westbound lanes on the off-ramp to TH36, and proceedingnorth on TH36. Sketch
1 of Appendix B showsthe circumvention. Photographs 8 and 9 of Appendix C show the
underpassand the areaof the temporarycrossoverconstruction.

Problem Area #3 - Mile 035.9 The route proposed in the referencedletter proceeded
west from Rosenbergon TH36 to Sealy and then back east to Brookshire on 11410 and
US9O. This route is not possible. Therearetwo minimal clearancerailroadunderpasses
on TH36/IJS9OAlt. asit proceedswestthroughRosenbergwhich will passneither the HI
nor the LL. The area is congestedand therein no room for local circumvention. The line-
of-march had to be changed to take either FR723 north to FR359, or U590 Alt. east
through Richmond to FR359. For purposesof this reconnaissance,the route north on
FR723 waschosenbecauseit is shorterand avoids congestedareaseventhough it crosses
the Brazos River on a farm-road-class bridge. A cost trade study should be madeof the
two mutes before this areaof the line-of-march is finalized.

Problem Area #4 - Mile 056.4 The FR359underpass under 11110 hasa clearanceof
only 14.75 ft. This is a problem for both the HL and the LL. The underpasscanbe locally
circumventedin the samemanneras describedin Problem Area #2.

Problem Area #5 - Mile 132.2 The TH6 underpass under Woodville Road has
clearanceto passthe LL but not the ML. The underpasscanbe locally circumvented by
going north on a temporarily constructed road across the frontage road and along
Woodville Road to a convenientgradewith Woodville Road,crossing Woodville Road,
and then proceedingback to ‘FF16 on a temporarilyconstructedroad. Sketch2 of Appendix
B showsthe circumvention.

Problem Area #6 - Mile 133.3 The TH6 underpass under northbound Business
‘FF16 from Bryan has clearanceto passthe a but not the HL. The underpass can be
locally circumvented by crossingover to the frontage madon a temporarily constructed
crossover,proceedingon the frontage road to a point past the underpass,andthen crossing
back to the TH6 northboundlaneson another temporarily constructedcrossover.

Problem Area #7 - Mile 13t5 The ‘FF16 underpassunder the railroad about 10 miles
south of Hearne has clearanceto passthea but not the HL. The underpasscan be locally
circumventedby temporarilyconstructingoff and on rampsadjacent to ‘FF16 to a convenient
gradecrossing with the railroad. Photographs 10 and 11 of Appendix C show the
underpass andits approaches.

In an attempt to solve this problem area without temporaryconstruction, an alternate route
wasinvestigated which would go weston TH21 from Bryan to FR5O, north on FR5O to
US79/US190. and then back to TH6 on US79/US190. This alternate was abandon when
another railroadunderpass,with less local circumvention potential, wasfound on ‘FF121
betweenOSR and FRSO. Anotheralternateroute wasinvestigatedwhich wouldcomefrom
the south on TH36 to US79/LJS190 and then go easton US79/US190 back to 1116. This
alternatewasalso abandon upon thediscoveryof a even worserailroad underpasson
TH36 just south of its junction with US79/US19O.
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Problem Area #8 - Mile 148.7 The TH6 underpass under FR391 in Hearne has
clearanceto passthe LL but not the ML. The underpasscan be locally circumventedon the
sweetsof Hearne by turning westat Wheelockprior to reaching the underpass,going two
blocks on Wheelock to Cedar, then going sevenblocks north on Cedar to Davis, and then
going two blockseaston Davis back to TH6. This route was chosenby the author based
on spaceat the city sweetintersections which is anticipatedto berequiredto makethe turns.
Further study in this area should be performedbefore the line-of-march is finalized.
Photographs 12 through 16 of Appendix C show the underpass and the route of
circumvention.

Problem Area #9 - Mile 150.9 The northbound lanesof TH6 underpassUS79about
2 miles north ofHearne. The clearanceof the underpass is not marked but is estimated by
the author to be in the order of 20 ft. This is a problem for the HI.. only. Since the
southbound lanes of TH6 areunimpairedat this junction, the underpass can be locally
circumvented by crossingover from the northbound lanesof T}16 to the southbound lanes
south of the underpass; then proceeding north,the wrong way in the southbound lanesof
TH6 for 0.7 miles; and then crossing back over to the northbound lanesof TH6 north of
the underpass. This plan ofcircumvention must be approved by the TexasDepartment of
Public Safety before finalization of this areaof the line-of-march. Photograph17 of
AppendixC showsthe underpass. Sketch 3 ofAppendixB showsthe circumvention.

Problem Area #10 - Mile 238.2 The route proposed in the referenced letter
proceededon ‘FF1171 ..northwest to Brandon; then north on Route 77 As shown on
Map 3 of Appendix A, Brandon is not on ‘FF1171 nor US77; its on TH22. Two alternate
routes in this areawereinvestigatedby theauthor,thefirst going northwestfrom Malone
on TF1171 to 11135, north on 1H35 to US77, and then north on US77 to Milford; the
second going north from Malone on FR308 through Mertens to Milford. The second
alternate mute waschosenbecauseit is far lessinhibited by congestedareasand doesnot
have non-interchange-underpasseswhich must be circumventedfor the F1L. as doesthe first
alternatemute. Photographs18 and 19 of AppendixC showtheseunderpasses.

Problem Area #11 - Mile 2593 The route proposed in the referenced letter
proceeds "...north on Route 77 to the site at Waxahachie." The US77 bridge over
ChambersCreekthreemiles north of Italy is a through-truss type bridge with a vertical
clearanceof 14.67 ft and a total width of approximately21 ft. Photograph20 of Appendix
C shows the bridge. Neither the IlL, nor the a can passthis bridge. The bridge would
have to be replaced or the line-of-march would have to be changed. For purposesof this
reconnaissancethe later alternativewaschosenas the leastexpensive.

Problem Area #12 - Mile 264.0 About four miles north of the junction of 1H35E
and TF134,1H35E underpassesa farmroad. The clearanceof this underpass is sufficient
to passthe LL but not the HL. The underpasscan be circumventedin a manner similar to
that describedin ProblemArea#5. Thereareruminantsof old roadsin theareawhich may
be of usein the temporaryconstruction.

Prohlem Area #13 - Mile 272.5 The referenced letter ended the route at
Waxahachie.The ultimategoal of theline-of-marchis the West Campusof the SSCL. In
orderto reachthis goal theauthorhasassumedthat FR66will be improvedfrom 1H35E to
thesite and all that needbe includedin this reconnaissanceis a way to reachFR66 on the
westsideof 1H35E. Both theoverpassover IH3SE for FR66 and the one a mile to the
south are inhibited for our useby the sharp turns required to get on and off of them.
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Photographs21 through 23 of Appendix C illustrate this problem. There is, however, an
area just south ofthe FR66 overpasswhere the northboundfrontagemad,the northbound
lanes, the southbound lanes, and the southbound frontage road of 1H35E are all at
approximately the same grade and temporarycrossoverscan be constructed at minimal
expense.This solution requirestraversingthe southboundfrontage road of 1F135E in the
wrong direction for about 0.2 miles. This plan must be approved by the Texas
Department of Public Safety before this areaof the line-of-march can be finalized.
Photographs24 through 27 ofAppendix C show the areaof the proposedcrossovers.

GENERAL DISCUSSION:

Horizontal Clearances In all casesthe width of the paved lanes is at least 12 ft
exceptfor FR308 from Mertensto Milford wherethe lanes narrow to lOft. But even here,
aselsewhere,the width of the right-of-way is adequatefor either load. There will be some
tight squeezesin someof the urban areaswhich need further investigation but the author
expectsno problems in this regard.

Pavement Loads Pavement loads depend upon the design of the transporter. The
line-of-marchtraversesinterstate, US, Texas state, and Texas farm road systems. The
transporterdesignmustbe coordinatedwith the TexasState Department of F1ighwaysand
Public Transportation. It is the opinion of the author that a transporter can be designedfor
either of the loads which will minimize the amount of pavement improvement and/or repair
required.

B ridges Thereareapproximately 19 significant and 27 lesserbridges on the line-of-
march. Of the 19 significant bridges over which the LL passes,2 are on the Interstate
Highway System,4 are on the United States Highway System, 12 are on the Texas State
Highway System,and 1 is on the TexasFarm Road System. For the HL, this distribution
is, 1 on the InterstateHighway System,5 on the United StatesHighway System,12 on the
TexasState Highway System,and 1 on the TexasFarm RoadSystem. The distribution of
thelesserbridges is 12 on the Texas State Highway System,and 15 on the TexasFarm
Road Systemfor both the IlL and the LL. The final determination of the need for the
bracing or replacing these bridges must be the result of a coordinatedeffort between the
transport designerandthe TexasStateDepartmentofHighways and PublicTransportation.
Due to the loadsbeing consideredin thisreconnaissancebeingsomewhatgreater than in the
referencedletter, the author feelsthat the costof bridge bracing and replacementwill be, at
least,proportionately higher.

Overhead Wires Eased on sample area counts, it is estimated that there are 925
overheadwire crossings,each having an averageof 5 wires consistingof guywires, local
power distribution wires and telephonecables. In addition, it is estimatedthat there are 25
overheadhigh-voltagepower transmission crossingsof the typesshown in photographs 28
and 29 of Appendix C, and 30 overhead traffic signals either suspendedby wires or
mounted on ridged structures. All of thesewire crossingsand traffic signalsare estimated
to be high enough to passthe a, but none are estimatedto be able to passthe HL. To
passthe F1L, the interruption of the servicewhich is provided by thesewires would have to
be coordinated with both the provider and the user, the wires and their associated
obstructions removedfor passageof the HL, and thenall of it put back to the satisfaction of
the owner after the IlL has passed. The author estimatesthat this will require at least
32,000 man-hours of electrical construction work plus about 4,000 man-hours of
engineeringl coordination effort. At about $100 per hour for salaries, benefits,material,
equipment, overhead,profit, etc. this item adds at least$3.6M to the cost
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Tree Trimming The LL will passall areas with minimal, if any, tree trimming
required. Tree trimming will definitely be required for the passageofthe HL especiallyin
someof the urban areas through which the line-of-march passes. Many of the trees which
will have to be cut back are beautiful old shadetrees which the townsfolk will not be too
happy about us whacking on.

Public Sentiment The LL can pass through most areas more quickly and with less
disruption to the local residents. The IlL’s passingwill be accompaniedby disruptions in
power,telephone,cable and possibly other television, traffic flow, and, more or less,the
beautyof the community.

CONCLUSIONS:

Basedon the intelligencegainedby this reconnaissance,the following conclusionscan be
drawn:

1 Loads which requirevertical clearancesin excessof whatcan be accommodatedon
most state and interstatehighway systemscauseproblems which have expensivesolutions.

If higher than normal loads must be transported, the secondaryroad systemsare
better, their junctions with other secondaryroads and railroads are usually at grade.

L Local populations will be lessdisturbedif the load can passthrough quickly with
minimal advancedpreparation and minimal post-passingclean-up being required

4.. Heavy loads can probably be better transported over state and interstate-type
systemsbecauseof the greater load carrying capacity of their pavementsand bridges.

L While transporting either the LL or the FlL over the line-of-march proposed herein
can be accomplished,HI.. transportation will be at much greater expensein dollars and in
public sentiment.

RECOMMENDATIONS:

It is the authors opinion that one-pieceshipment of the cryogenic pressurevesselfor
the.central barrel of the calorimeter is feasiblebut not desirable.
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APPENDIX A
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APPENDIX C

PHOTOGRAPH 1
BrazosRiver looking south from TH35 bridge.

C J f.
PHOTOGRAPH 2

West bankof BrazosRiver south of TH35 bridge
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APPENDIX C

PHOTOGRAPH 3
East bankof Brazos River south of ‘FH35 bridge.

- PHOTOGRAPH 4
BrazosRiver looking north from TH35 bridge.
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PHOTOGRAPH S
East bankof Brazos Rivernorth of TH35 bridge.
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West bank of BrazosRiver north ofTH35 bridge.
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PHOTOGRAPH 7
Looking eastunder TH35 Brazos River bridge at W deep girders.
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APPENDIX C

PHOTOGRAPH S
Looking north at the US59overpassover TH3Ô.

PHOTOGRAPH 9
Looking easton USS9from the top of the overpastovrr ‘Ff136.
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south of Hearne.

PHOTOGRAPH 11
Looking south at railroadunderpasson TH6 southof Hearne.

APPENDIX C

PHOTOGRAPH 10
Looking north at railroadunderpasson TH6
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PHOTOGRAPH 12
Looking north at FR391 overpassover

Lookingeaston Wheelockfrom Cedarin Hearne
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PHOTOGRAPH 14
Looking northon Cedarfrom Wheelockin Heame.
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PHOTOGRAPH 15
Looking south on Cedar from Davis in Heame.
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PHOTOGRAPH 16
Looking easton Davis from Cedarin Hearne.

APPENDIX C

PHOTOGRAPH 17
Looking north at US79overpassover northbound lanesof TH6.
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APPENDIX C

fr.

PHOTOGRAPH 18
Looking north at railroadunderpasson 11135 betweenTHI7I andUS77.

PHOTOGRAPH 19
Looking north at farm road underpasson 11135betweenTH171 and US77.
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APPENDIX C

PHOTOGRAPH 20

Looking northat US77bridgeover ChambersCreek.
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Looking north on US77at approach to overpassover IH3SEonemile south of FR66.
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PHOTOGRAPH 23

C

PHOTOGRAPH 22
Looking eastacrossoverpassover IH35E one mile south of FR66.

Looking northon IH3SE southboundfrontagemadfrom overpassone mile south of FR66
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PHOTOGRAPH 25
Looking northwest across1H35E from northboundfrontage road just southof FR66.
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PHOTOGRAPH 24
Looking south on northbound frontage road of 1H35E just south ofFR66.
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APPENDIX C

PHOTOGRAPH 26
Looking southeastacross11135E from southbound frontage road just south of FR66.

‘UT

PHOTOGRAPH 27
Looking north on southboundfrontage road of 1H35E just south of FR66.



Memo to Ray Stefanski
August 3, 1990
Page31

PHOTOGRAPH 29
Typical high voltagttransmissionline on poles.

APPENDIX C

PHOTOGRAPH 28
Typical high voltagt transmission line on towers



SSC DETECTOR SOLENOID DESIGN NOTE #38
Title: Overland Transportation of Solenoid Modules

130 WEST GRAND LAKE BOULEVARD SuburDen: 3t2; 231-5200
P.O. BOX No. 221 Ctnc.go: 312 281-0104

WEST CHICAGO. 1L60l85-0221 FAX- :312 231.0318

December 9, l98

Mr. Bob Shovan
Fermi National Accelerator Laboratory
M S 318
p. 0. Box 500
Batavia, tL. 60510

Reference: Moving eight 8 coils
33 ft. in diameter - 7 ft. high
Weighing 100 tons each
From the water at Galveston, Texas
to Waxahachie, Texas

Dear Mr. Shovan:

Our people believe that the State of Texas would cooperate
in every way possible to allow this move to be done. Their
suggestion is as follows;

Rather than Galveston, go up the Brasos River at Freeport to
Columbia. This stretch has been navigable for barging nuclear
products and heavy reactors in the past. We would off load
in Columbia, and move up Highway 36 to Sealy.

Then: move West on interstate #10 to Brookshire, then North
on Route 359 to Sauney Stand; North on Route 6 to Hearne;
then North on Route 14 to Mexia.

From Mexia, take Route 171 Northwest to Brandon; then North
on Route 77 to the site at Waxahachie.

Possible cost for this move:

Engineering fee to the State of Texas, which would
include examining bridges and possibly moving light
and telephone wires for proper clearances: $25,000

AWASO WINNER

OVER 110 YEARS OF SERVICE TO INDUSTRY zr
Movtg and ffiflitng Hn Equzpmwu inc Machaley



Page Two

Mr. Bob Shovan
Fermi National Accelerator Lab December 9, 1989

Actual road improvements, cost of moving poles,
bracing bridges or ramping other approaches,etc. $50,000

Cost for moving each piece Approximately S30,000

I hope this information will be helpful to you.
call us at any time for help.

Sincerely yours

BELDING CORPORATION

p - lding
Chairman of the-Board & CEO
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