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SUBJECT: Operational Report - Lessons Learned, Headquarters, 864th
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DEPAKTMENT OF THE ARMY
864TH ENGINEER BATTALION (CONSTRUCTION)
' 5 APO SAN FRANCISCO, 96312 ;

e B

EGACBC-3 .- L | 8 fugust 1967

SUBJECT: Operational Report - Lessons Learned (RCS CSFOR-65) for
' Quarterly Period Ending 31 July 1967

THRU:  Commanding Officer
35th Engineer Group (Construction)
-APQ 96312

r , Conmandmg General
K 18th Engineer Brigade
APO 96377 '

Commanding General

US Ammy Engineer Command Vietnam (Prov)
ATTN: AVCC-P&O

AP0 96491

Commanding General -

United States Army, Vietnam
ATTNs AVCGH=DH

APO 96307

Camander in Chief

United States Ammy, Pacific
ATTN: GPOP-OP

APC 96588

TO: ‘hssistant Chief of Staff for Force Developnent
Department of the Army (ACSFOR DA),
Washington, D. C. 20310

Section 1, Significant Organization or Unit activities.

1. The battalion is organized under TOE 5-115E dated 5 August 1965,
having changed from TOE.5-115D dated 19 July 1960 on 12 June 1967. Its
attached units are the 171st Engineer Detachment (Well Drilling) and the
hsphalt Platoon of the 102nd Engineer Company (Construction Support).

2. During the period covered by this report the battalion has undergone
severel changes in its organizational structure, On 19 May 1967, the 39th
Engineer Detachment (Concrete Mixing and Placing), formerly attached, was

- reassigned by the 35th Engineer Group (Construction) to the 87th Engineer
Battalion (Construction). Also on 20 May 1967, the 588th Engineer Detachment
(Well Drilling), formerly attached, was reassigned to the 14th Engineer

Battalion (Cambat .
)F “ThIS protective marking
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o EGACBC=3 8 August 1967 Ve
: SUBJECT: Operational Report -~ Lessons Learned (RCS CSFOR-45) for \
Quarterly Period Ending 31 July 1967

> oD %

3¢ This reporting period was highlighted by numerous personnel changes
in all key staff positions; X0, S-l, S«3, S-li and the change of two unit
commanders. Also the former Battalion Commander completed his tour on 31 July
1967. (See Inclosure 1), Fortunately, incumbents were ' to brief their
replacements prior to departure resulting in an efficient transition, Addition-
ally, there were major changes in owr operational areas. The shift of the
Battalion!s construction effort off the Cam Ranh Peninsula that began during
the latter half of the last reporting period was virtually completed duzing
this quarter, Our major construction projects on Cam Ranh Peninsula, the
construction of an 8630 Man Cantonment Area, the operation of one of the largest
military quarry complexes, the operation of a concrete mixing plant and many
minor construction tasks were reassigned to the 87th Engineer Battalion
(Construction). This reassignment permitted the Battalicn to concentrate on
the priority task of rehabilitating and paving the Vietnamese National Highway
QlL~1 from Ba Ngoi (shown on the map as Cam Lam) to Dien Khanh, west of Nha
Trang, This task required the establishment of a quarry site in the Ba Ngoi
area, so tha® crushed rock for base preparation would be readily available to
the roac¢ construction crewse. This location eliminated the long haul of crushed
rock from the Cam Ranh Peninsula quarry complex, From the middle of June until
the end of July, Company A and portions of Companies B ai.D supjrte. by the ..
Asphalt Platoon of the 102nd Engineer Company were intensively engaged in the
road building .pzration, At Tha Srang, Company C plus support clements from
the Battalion continued with its major project on Hon Tre Island and the con-
struction of a 7500 man cantonment area at Camp McDermott., The work on Hon Tre
Islard consisted of an access road to the tactical site at the top of a mountain
on the island, a cantonment area, signal facilities, dog kennels and the drilling
of two wells, Towards the latter portion of the period the requirement to
complete the comstruction of &4 2500 man cantorment ares in Wha Trang, crigtmally
being constructed by contract made it necessary to further shift Battalion
resources to Nha Trang. Company B moved the remainder of its unit to Nha Trang
to complete the work in the high priority cantonment area, By the end of the
period, plans were being finalized for the movement of the Battalion Head-
quarters to ifha Trange Prepcrations for the move tentatively scheduled for mid-
August are presently in progress. Specific activities of each subordinate unit
follows:

a, Headquarters and Headquarters Company continuved to perform its

normal support functions. The S-1 section had a complete change of personnel,

i The draftsmen, surveyors and soils ren of the S=2/3 section were heavily

! committed during the period, particularly on rozd rehabilitation, More than
seven miles of ro~d were survayed and prefiles prerored, Soils technicians

] conducted numerous tesis on subbase ond base matericl and cawuctel tosts
on the asphalt produced -y Company Ae This wns the rirst real opportunity tor

‘ the Battalion to meke extensive use of the valuable skills of the soils personnels’

f Their knowledge of soils testing demonstroted the excellent training received
by these personnecl at the MOS school at Fort Belveir, The S-4 section processed
several thousand requisitions for project materials, Their mission was espec=-
ially difficult because of the dispersion of the companies of the Battalion,
Additional handling and coordination were required in order to get materinls
and equipment to ¥ha Trang from Cam Ranh Boye. Excellent support has been

received from logistics agencigg ip handlin anq Rpedptine pur requisitions,
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EGACBC~3 8 August 1967
SUBJECT: Operational Report - Lessons Learned (RCS CSFCR~65) for
Quarterly Period Ending 31 July 1967

be Company A was relieved of the responsibility of operating the
Cam Ranh Bay Quarry Complex in order to open a quarry at Ba Ngoi in support
of the road rehacilitation, The Bz Ngoi quarry is operated with a single
75 TPH Eagle crusher, one crawler rock drill, two dozers that feed the crusher
with blast rock and one scoop loader for the load-out of base course material,
During this reporting period, 25,000 cubic yards of 2"(-) rock WdlSproduced,
averaging 700 cubic yards per day. Additionally, Company A operates a crusher
(75 TPH) on Hon Tre Island producing rock for & penetration macadam surface )
for thc access road discussed in paragraph 3. In Nha Trang, Company A personnel
operated a former contractor-operated crusher complex on the Nha Trang Air Base
on a limited basiss . They have produced enough concrecte aggregate to sustains
construction progress in the area, This equipment is scheduled for relocation
to a new quarry to be opened-at Suoi Hoa to support road construction north of
our present location in Cam Ranh, The Battalion!s widely spread projects have
continuously taxed the unit's maintenance capability, Heavy earthwork require=-
ments on Hon Tre Island, Highway QL-l, and at Nha Trang created equipment prob-
lems never before anticipateds Compony A has also been assigned the mission
of keeping the recently obtained civilian contractor equipment in operations
These items primerily included compaction equipment such as self propelled
pncumatic rollers and 10 ton steel wheeled rollers,

ce Cormpary B has been constantly on the move during the period,
With one of its platoons at Nha Trang, plans were formulated tc relocate the
remaining elements to the Nha Trang area after completion ¢f projects in the Cam
Ranh crea, In May 1967, the unit was relieved of its largest project, the
construction of the 8630 Mzn Cantonment Area, The emphasis of the unit was
concentrated on two major projects: A STRATCOM Facility in the Dong Ba Thin
area located along Highwey QL-1 and a BOQ Trailer Park at Cam Ranh, The STRATCOM
Facility consisted of a tronsmitter and receiver site for complex signal equip=
ment and the Treiler Park consisted of a site for 140 trailers, In mid-June,
Highway QL-1 rehabilitati.n becane the Battalion's priority project. The
requirement for on early completion of the southern section of this project
necessitated the relocation of Company B from the Cam Ranh Penixsula. "Durin, the
period 19 June to 25 July the company rehabilitated 3.5 miles of road for
paving, Upon completion of this phase of the road, another priority project,
mentioned in paragraph 3.be, developed when contract construction was termine
ated and 2 2500 Man Cantonment arca was designated for completion troop
unitse Since a pletoon of Company B was represented in the area and Company C
was heavily comuitted on Hon Tre Island, the remainder of Company B was relo-
cated to Nha Trang on 29 July 1967 to undertake their new missions,

de Compony C has been continuously engaged in construction on Hon
Tre Island and in Nha Trang. A 600 Man Cantonment area on the island is almost
complete and the remaining work is primorily the self-help phase ol construction
by the using agency under crgineer supervision, Following the completion of the
construction of a dog kennel on the islancd, the construction of a microwave
relay building was started. However, the mojor effort continued <6 be the
construction of an access rond to the tacticnl site ot the top of the mountéyy

amous island, Although the FMqulﬂﬂpﬂsEenmonstructicn was
ijh.-;..u- e
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BEGAC3C-3 8 August 1967
SUBJECT: Operationzl Report - Lessons fLearned (RCS CSFCOR-45) for
Quarterly Period Ending 31 July 1967

directed in order to rcduce grades belew 20 percents The new road is approx-
imately 60 percent complete and the penetration macadam surface course is

being placed, The road is scheduled for completion in the fall and will have
an all-weather capability. The remaining effort of Companmy C is committed to
the Nha Trang areas During the period, the company completed a Topo Operations
Facility consisting of a large metal prefab mop storage building and a van shed,
They also completed ten LO! x 100! Paseo steel warehouses, and continued work
on Camp McDermott, a cantonment area for 7500 personnel. Parts of the canton-
ment area are occupied, but construction is expectsd to continue until April

1968,

6. Company D continued to be' the Battalion's major road builders,

Their major project has been the rehabilitation of Highway QL-1 from Ba Ngoi
to Dien Khanh, a distance or approximately 30 miles, In early May, the first
phase of the project, the section of road between My Ca and Dong Ba Thin, a
distance of 3.5 ‘miles, was completeds The second phase, 7.2 miles, from My Ca
south to Ba Ngoi is heavily travelled by local labor personnel employed at
military installations and a vitael link for military traffic to the central
depot at Cam Ranb, These factars created a requirement to complete the road
by 1 August 1967 and resulted in assigning Company B to reinforce Company De
Some specifications developed in the course of work on this project are showm
in Inclosure 2, This section of the highway was completed on 30 July despite
extremely heavy traffice This vital stretch of road is well designed and
constructed and is & fine example of military constructicn in this category
of projects Toward the end of the period the unit began preparatlor: for the
remaining road rehabilitation northward tc Nha Trang, These preparations
involve the relocation of Company D to Dong Ba Thin on 8 August, placing the
company near the start of Phase III of the four phases of this 30 mile project.
Other significant unit accomplishments during the period included the completion
of a 80' x 200" APO building on Cam Ranh Peninsula and extensive drainage
structure repairs in tlie Cam Ranh orea, The wnit olso began construction of
precast concrete bridges to be utilized where btrid:es are required on Highway
Ql~1. To date two bridges of this type have been installed; the first one was

" emplaced on Cam Ranh Peninsula and the second on Highway QL-l. The bridge,

~ designed by engineers of this Battalion, received high praise from higher
headquarters. The bridse design has been mocdified slightly by reduced width
of the stringers and it is destinec to beccome the standard short span bridge
for the road rechabilitation projects by Army engineer units throughout Vietnam,

fo The Asphalt Platoon of the 102n¢ Engineer Company (CS), attached
to the battalion for operational control has been continuously engaged in
operating their asphalt plant and paving ‘Highwoy QL-1, During the period they
paved approximetely 10 miles of road and produced several thousand tons of
asphalt. The platoon set an unpredicted record of mvn.ng 2.6 miles of single
(12' wide) asphalt pavement in a two day perisc

ge The 171st Enginecr Detachment (Well Drilling) has been attached
to Company C during this period and contirued their well drilling operatwns
on Hon Tre Island, Difficulties have frequentliy been enccuitered in drilling
through fissure rock farmations. The nced for adiitic ol irill bits was temp-
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FOR OFFICIAL USE ONLY
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denirt - Gessous Lesrned (RCS CSFOR-65) for
ricd Sading 31 July 1967

EGACBC=3
SUBJECT: Overcti-.ncl
Qucrterly Pez

orarily a problem, but has n.w.been alleviatel, The well completed last period
has been in continuous cperaticon feeding o 250 barrei water storage tank, The
installation of 2 1,000 barrel tunl will aurmunt the presemt storage system

in the near future,

e The Battalion had scheduled training for 13 half days during the
period, Mandatory subjects are prusented on Sunday no'r'lings and in the
evenings. Some classes were cancellec during the period, since the Battalion
often worked on Sundoy mornings on a :even-dey a week schedule, Normal command -
inspections were alsc conducted on Suday mornings in preperction for the up=-
coming Annual Gener:l Inspection in October 1967,

Section 2, Part I, Observations (Less ns Learned),

2, Administration
Record s Handling
ITEH: Mailing cf personzel records .s not being expeditiously accomplished,

DISJUSSICN: Cuirent Departmnt of tne Army policy directs the mriling of.
mlitary records from losing unit to gaining unit of all personnsl, except
those in grade~ E~9, W=k, O-l and above, who have IDALV instiuctions in their
orderse This policy has caused undue hardships-on individuals c)nca!rned,

their records arc not being nromptly mailed, Aodlt:tonally, ass.kgrments of
selected persunnel frequently change when they arrive in country, Considerable
periods of time elapse before their reccrds arrive at their new staticn. The i
Battalion presently has tweutv-five personnel with temporary records becaise

their records were eitier nct meiled or lost Er. wutec

OBSERVATION - Personn ] carry their own individual records upon reassign=
ment to Viernam, reerience has prov e proesent system 1neffect1ve and steps
should be tuken to correct deficiencies in the current systcm. .

b. Eauipmeat
Maiatenance

ITEM: Tf . stardard Arny lubricant (GAL) has trover. ineffect’ve for wheel
bearings -n the Le Tourncor-Westiaghceuse scroper,

DISCUSSI"N: An excessive number cf wheel bearings on the Le Tourneuu-Westing-
house u-*'r'aper hove become Jdefective. The problem is attributed to the lubricant
(GAA) which brecks down wnder the hich temperctures. in which the equipment is
currently being cpera: ted. T rermedy the situnticn, brll and reller bearing i
grease ias use¢ onl i wnd to hcld up consideratbly better.

‘N i

OBSERVATION: Additional rusenrch should te cccomalished 1o ascertain if our
cxnerience 2 soluiioas Lre corrzcte

5
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BO4LCBC-3 8 fugust 1967
SUBJECT: Operatianal Repa.t -- Lessous Learr'd (RCC CSFOR--65) for
Quartarly Perioc Erding 5. July 1907

ce Construction Cp-ratious
Asphalt Paving

I'fFM: Breakdown rolling of AP-3 asphaolt pavements having a 6 percent bitumen
content,

D CUSSICN: In the past the battalion ermployed a 5-8 ton srmocth wheeled rollsr

eakdown freshly placed asphalt pavement, and followed it with a pneumatic
tired roller after breakdown had been a-complisied. Reccntiy, a 10 “oa, three
wheeled tricycle roller has been employed to breakdown the asphalt pa'\remen‘o,
This is followed by a smooth wheeled tandem roller and a rubber tired pneumatic
reller.

Q‘B§§.VATION: Recent compaction tests revealed that the breakdown with the 1O
ton iricycle roller gives corpaction results that vary from rive to ten porcant
highcer than compaction achieved with the 5-8 von roller,

ITEM: Parking of rollers on freshly paved roads.

DISCUSSIONs In paving operations with long haul distances there are periods

en br own roilers are required to remain idle and be parked until mere
pavement is placed. Care must be taken to park rollers so that the swrface
will not be damaged by the depressions due to the weight of the roller on
the warm and still plastic asphalt. ,

OBSERVATION: Breakdown rollers should be parked far enough back on the coolrd
pavemenf to preclude surface damage.

Quonset Erection
ITEM: Placement of channel iron and bolts,

DISCUSSION: When erecting quonsets, the bolts for the channel iron are placed
at the prescribed spacing as part of the forming of the concrete pad, Ofter
timas, errars in spacing bolis require replacement by chipring concrete wnici.

is a slow and tedious process, The solution to prohibit placing bolts in error
is to place chamnel plates on tihe freshly powred concrets and the bolts placc?
befaore the coneretc sets. The channel plate m.ll sarve as an excellent templ,tc
and eliminate spacing errors completely.

OBSERVATION: The latter techniqus has worked remrrkably well and is espocially
aptable for self-help construction personnel who are a lot less skilled then
construction engineerse

de Logisties
Civilian Equipment

ITEM: Manuals and repair parts for former civilian equipment are needed.

. ¢
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EGACBC-3 8 August 1967
SUBJECT: Operaticnal Report - Lesscns Learned (RCS CSFOR-65) for
Quarterly Period Ending 31 July 1967 '

DISCUSSION: Recently firmy engincer units have received mumerous items of
equipment (e.ge pneuratic rollers, steel whecled rollers etc.) from civilian
contractorse This equipment has been receivecd in various states of repair,
After 2 few cdays on the job some of the equipment has broken down, Difficul-
ties have been encountered in mnkding the necessary rcpairs because neither
manuals and/or repair parts were issued with the equipment, If parts cannot
be obtained from the civilian contractors in the area, or through other sources,
repairs are required to be made by prefabrication. Maintenance personnel
experience difficulties diagnosing the problem areas because of their unfamil-
iarity with the equipment. When the problem area is found, the part often
cannot be obtained, Maintenance personnel are then required to tear into the
part or assembly in order to find a suitable substitute part or must fabricate
a new part, If parts and manuals were available, the diagnosis of the problem
and the replacement of the part would be a :.iormal operation, involving little
time to repair. This additional effort to repair this vital equipment has
reduced the capability for maintaining other equipment,

OBSERVATION: Since it appears that Army engineer units will continue to use
is non standard equiprent, repair parts and operators manucls should be
immediately requisiticned if they are not received with the equipment.

Section 2, Part II, Recommendations:

There are no additional recommendaticns to those inherent in the
OBSERVATIONS in Part I,

72*5 ’ :

2 Incl : LAURENCE L, HEIMERL
as LTC, CE
Commancing
DISTRIBUTION:

5 ~ 0, 35th Engcr Gp (Const)

6 - CG, USAECV(P), ATTN: AVCC-P&O
3 - CG, USARV, ATTN: AVCGH~-DH

2 = CIC, USARPAC, ATTH: GPOP-OP
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EGA=3 (8 August 1967) 1st Ind
SUBJECT: Operational Report - Lessons Learned for the Quarterly Period
Ending 31 July 1967

HEADQUARTERS, 35TH ENGINEFR GROUP (CONSTRUCTION, APO 96312, 12 August 1967

TO: Commanding Gemeral, 18th Emgineer Brigade, ATTN: AVBC-OP, AP) 96377

1. This headquarters has reviewed the report submitted by tie 864th
Engineer Battalion (Constiruction), and gonsiders it an excellent seport of

unit activities and accompliszhments for the period emding 31 July 1967.

2. Inclosure 1 contains End-of-Tour Notes prepared by the former
Battalion Commander, LTC Ray S. Hansen. In general, I concur in the ebservatioms
made and in the opinions as stated. LTC Hansen commanded the 864th Battaliom

(Constructien) for a year. During that time he continuct sly gave deep thought
to problems encountered by ineer construction units in Vietnas and agressively
sought solutions to those problems. Eis comments deserve study, and considerstion

ghould be given to the implementation of many of his recommendations,

1 Inel , . /ﬂ.{i/ %Wd/
, Cosmenting

a8 Colonel, CE
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AVBC-C (8 Aug 67) 2nd Ind Lt Hegmann/cky/DBT-163
SUBJBCT: Operational Report - Lessons Learned For the Qu.rterly Period
Ending 31 July 1967 2 g AUG 1067

Budqurters, 18th Engineer Brigade, APO US Forces 96377

T0: Commanding General, U.S. Army Engineer Coomand, Vietnam (Prov),
© ATTN: A:CC~P&0, APO US Forces 96491

1. This headquarters has reviewed the rcpert submitted by the
86lth Engineer Battalion and considers it an excellent repert of unit
activities and accoaplisiments for the peried emding 31 July 1967.

<. This headquarters concurs with the observatiens and recammen-
dations of the Battalien Commander.

e aome b N2,
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AVCC-F2O (8 Aug 67) 3d Ind CPT whitley/dmr/LBN 4581
SUBJECT: Operaticnal Report - Lessons Learned ior the Quarterly Period
Anding 31 Jul; 1967

HEADQUARTERS, UsITSD STATES At 4GIidun JCusiD 2 Nov 1987
VIETiAk (FA0V), aFO 96491

T0: Commanding General, United States Army Vietnam, ATTN: AVHGC-DH,
AFO 96375

1. This hesdguarters concurs with tae 864th Engineer Battalion's ORLL
and previous indorsements as written, subject to comments (a) through (c).
Comments on the previous battalion conmander's End of Tour Notes are pro-
vided in paragraph Z.

a. Reference Section %, ‘Part I, paragraph a, page 53¢ FPersonnel

‘now hand carry their records enroute to overseas' assigmments.

be. Reference Section 2, Part I, paragraph b, page 5: High tem=-
perature grease was successfully substituted for GAA by the 809th Engineer
Battalion in Thailand. Wheel bearing lubricant was not reqguired.

cs Reference Section 2, Part I, paragraph d, page 5¢ This head-
quarters has initiated action through AVCC-H msg mumber 3150, dtd 26 July
67, requesting Mowners! of referenced equipment to make known their require-
ments for technical manuals.

2, With respect to the End of Tour Notes, this headquarters considers
them to be a provocative reflection of problem areas as seen from the bata=
lion commander's point of view. His comments and recommendations will be
of considerable value in the brosder consideration of these problem areas.

FCR THE COMMANDER: Q
2 Incl PAUL Ao
ne .

0010ne1 n
Chief Of Stafi‘

Cys Furn:
CG, 8th US aruy, ATTL: kngr
CG, 18th Zngr Bde
CO, 35th Engr Gp
CO, 864th Engr Bn

e T P W

“THIS FROTECTIVE
«ARKTWG IS CanCELED
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AVEGC-DST (8 Aug 67) Lth Ind
SUBJECT: Operational Report-Lessons Learned for the Period Ending
31 July 1967 (RCS CSFOR-65) (U)

HEADQUARTERS, UNITED STATES ARMY VIETNAM, APO San Francisco 963757 anv 97

T0: Commander in Chief, United States Army, Pacific, ATTN: GPOP-OT,
APO 96558 :

1. (U) This headquarters has reviewed the Operational Report-lLessons

‘Learnsd for the period ending 31 July 1967 from Headquarters, 864th Engineer
Battalion (Construction) (CWhA) as indorsed,

2, (U) Comcur with report as indorsed, Report is considered adequate,
FOR COMMANDER ;

M W
Ao ¥ E. SCAOLY:
, ABC
ne “”AW Geners!
cc: WQ, 864th Engr Bn (Const)
I, US Army Engr Comd
11
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GPOP-DT(8 Aug 67) 5th Ind
SUBJECT: Operational Report for the Quarterly Period Ending 31 July 1967
from HQ, 864th Engr Bn (UIC: WCW4AA) (RCS CSFOR-65)

HQ, US ARMY, PACIFIC, APO San Francisco 96558 1 CEC 1987

TO: Assistant Chief of Staff for Force Development, Department of the
Army, Washington, D. C. 20310

This headquarters has evaluated subject report and forwarding
indorsements and concurs in the report as indorsed.

FOR THE COMMANDER IN CHIEF:

2 Incl HEAVRIN SNYDER
nec CPI, AGC
Asst AQ

|+
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FOR UFI-‘IEIAL USE UNLY'“

DEPARTMENT OF TEE ARMY
HEADQUARTERS, 864TH ENGINEER BATTALION (CONST)
APO 96312

EGACBC-CO 31 July 1967

SUBJECT: End-of-Tour Notes

THRU: Commanding Officer

35th Engr Gp (Const)
APO 96312

THRU: - Commanding General
18th Engr Bde (Const) . .
APO 96377 o

TO:  Commanding General . y
USAECV(P) | - |
AP0 96491 | | | o

1. This letter is in response tq your request for end-of-tour comments
and recommendations from outgoing Bn CO's, I admit that these notes suffer
from a hurried verbosity in general and from insufficient detail on some
specifics; I will be glad to try to furnish more of the latter if desired.
My tone may sound pessimistic; but I am sure you would prefer I state the ‘
problem areas, rather than dwell on how good we all are-—on which we probably.
spend too much time already. ¢

[

ey ot e = Ty oo et

2, I have two overwhelming imprescions on this very intense and I
hope productive tour: The first is how very vital our overall US involvement,
and our specific engineer role, is to the Vietnamese people--and for that
matter to all the "little" people throughout the world, One of the most
satisfying aspects of our work has been thet the lines of communications and
the ports which we are building will be the catalyst for their prosperity,
general welfare and continued future progress,

3. The second major observation is how marginally, if even adequately,
we Army Engineers are eguipped, trained, and organized for truly supporting
today's Army. We have produced neither with the spced nor the quality which
should be within our capability or which our supnorted forces deserve, I
think that we have done reasonably well with what we have had towrk with,
but the overall results are probably only half of what our national potential
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would permit,

a. Equipment, Whereas our nation is the technological leader of the
world, and its largest single industry is construction (and related construction
equipment), yet the majority of our life blood Army Engineers cquipment is
inadequate or of archaic vintage. Several of our specific itoms were even
mamufactured before thelr soldier-operators were born! With but rare exceptions,
our entire plant is one to two equipment generations behind that of any medorn
contractor, (We had a windfall, for example, when the contractors began

. closing down, and his cast~off equipment became available to us, Despite its

overage and generally deadlined conditions, this equipment meant a many-fold
increase in our capabilities, particularly for compaction and tractor-scraper
operations),

(1) Perhaps the most critical equipment inadequacy is compaction
equipment, We simply do not have, within the Army inventory, any significant
capability to compact to our class 50 standard, We cannot do it at all where
roads are narrow; the combination of the 290 "bobtail" with a towed roller
cannot be maneuvered on narrow rgads, The Q-1 project, for example, did not
begin to meet compactive specifications (and in fact ravelled and failed)
until we obtained heavy self-propelled pneumatic ("Tampo" model) rollers
from RMK, and borrowed triple-roll sheepafoot and lerge vibratory rollers
from the nearby USAF Red Horse squadron. '

L (2)  Our present crawler tractors ("medium" size--i.e. D7E and
HD16) are structurally and productively inadequate. A "heavy" (e.g. D8) size

tractor is required whenever there are boulders or blast rock, such as on

Hon Tre project, for example, there were at one time up to 24 tractors, Despite
a doubling of maintenance services and an on-site DS Team, from half to threce
fourths of these HD-16 and D7E tractors normally were deadlined. This was due
almost exclusively to structural breakage, Experienced civilian and military
construction foremen estimated that if even half that mmber ef heavy tractors
had been available, the deadline would have been drastically reduced--and the
operational tractors could produce twice as much, In other words, if heavy
tractors had beon available, our customers could have boen operational in

about half tho time, with far less impact en our other operatiens or on
maintenance services, :

(3) Our veritecal censtruction metheds, materials and tools—
are uneconomical of manpower and far toe slew in innumerable ways.

a. The eld quonsut hut surcly could have becn replaced
by now by something easier and quicker te erect, even if not lighter, I
den't believe we nced to make any fer-out jumps (c.g. the ill-fated "build-
ings in barrels"); there are many, many round or straight wall profab buildings
on the market., All contractors, and evon the other services, use many of these,
For buildings which arc to be air conditioned, the old "Jamesway" hut is still -
the easiest to ship, erocct and meve—and has a relatively long life toc. (In ow
ORLL's we write-up odds and ends of new metheds, but in reality any meaningful
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methods are goimg to be found in conjunction with or as a result of new
materials and now tools, There are not many more variations we can make
with "one-by" and "two-by" lumber, corrugated shect metal, plain hand tools
and the standard WW II drawings of TM 5-302).

be The construction industry in the last dccade or two has de-

veloped a whole new goneration of tools and equipment to economize and speed
their work, New tools and materials, in turn, open paths for now methods and
techniques., Our friends in the USAF Red Horse squadrons embnarrass us a bit in
this regard, having adopted job-spceding tools such as small multipurpose trac-
tors with backhoe, loader, auger, ctc,(we borrowod one of th:se for the big
STRATCOM transmitter and rcceiver site projcect at Dong Ba Thin, It saved
about three platoon wecks, and tho customer moved in that three woeks sooner)
plate vibrators, line painters, and many other time savers such as a broad
selection of power shop and hand tools. There are many other items which
contractors find very profitable, and so could we, These in:lude: - self-
contained pavement breakers and drills ("Cobra"), power nailers, very heavy
duty staplers, a wider range of types and sizes of power drills and saws,
prefabricated scaffolds and ladders, and a great deal of concrete equipment
such as rotary finishers, vibratory screcds and pumps,

c. As to materials, in addition to prefabricated buildings
mentioned above, there are innumerable improvements in building supplies and
systems which should be urged—ethrough commond channels, since no such Army
R&D progrem is known to be active, A fow exomples and thoughts: The Theater
of Operations eloctrical wiring types ond systems desperctely need simplifica-
tion; the use of split-knob insulators and single conductor wire is hardly
compatible with fancy hordware such as flush-mounted boxcs with separate
switches or receptacles, and screw-on type cover plates (In fact, it would
scem that a sort of farmcrs-qu-lity type "Romex" cable would be faster and
botter than our split-knob insulator system); rigid conduit, with all the
supply problems of its asscciated hardwore, should be out of the question
for tho thecter of operntions cxcept in very unusual circumstances; Well
switches are extrovogant in the T/0E (pull-chain type fixutres would be far
gimpler and cheaper to install); roofing materials of innumerablo types are
now on tho market--many of which would be more suitablo, lighter and quicker
than sheet metal (espocially than the none-galvenized metal we got for a long
timo!); air entraining egzents should be used in concrete; and, corrugated
oluminum culvert pipo with prefabricated headwell sections, In all of the
building trades therc are inmunerable types of materinls which would simplify
the construction, and grently reduce the logistics of our buildings oand their
rolnted utilitics.

d, For obtaining some improvements on vertical construc-
tion I would moke two rccommendotions, The first, thot CG, USARV emphasize to
DA the necd for a formal R&D progzram in this field -- not necossarily "new"
R&D, but an oxtensive evaluation of availablc cormercial products for T/0
use, Tho sccond rccommendetion, for interim benefit and to obtain some teast
results from Victnum, is that USARV get spceial permission to send to CONUS
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a fow oxperienced engineers and some Construction Forumen NCO's to buy about
$100,000 worth of the off-tho-shelf building mntericls ond reloted or special
tools, A few guidolines might be set in advance but tho "buyers" should have
as freo a hand as possible, commensurate with a mission of buying enough mater-
ials for several medium sized (e.g. 40 X 100) buildings, A group of a fow
building contraetors from warmer rogions of the US would undoubtedly be glad
to advise the "buyors" before they start. I!m sure that a few of tho widely-
known prefab builders would have many sound recommendations, Administratively,
the money involved could be taken from, and the materials go back into, somo
. spocifiec’ Job — and some usable, albeit test, buildings built with the supplies
. prdcured, . ‘ '

(4) There are sevoral other equipment mattors on which we have
commented or made recommendations in recent months, ... My only additional
rocommendation is. that command attention (i.e. USARV and MACV) constantly be
given, and in turn urgod on DA, to the need for a general updating of the
engineer oquipment family, (Care must be used, however, in order .to avoid
the FRDL-total-new-design R&D routel)

be Iraining

- ) The insuffieiency, or nonexistence, of training for certain key
akills is a much discussed subject -on which I will add a few observations,

The most notorious shortcomings are in certain low density but very critical
8lcdlls such as well-drilling and paving, Other individual training problems
include well development, quarry/crusher site development and management, shect |
metal work, plumbing, and olcctrical distribution. The only sources of most of
these skills are OJT or prior civilian experience; yot here in Vietnam we are
constructing more sophisticated structures, to higher specifications, than ever
before, The OJT system is of course absurd, since thore normally are few, if
any, journeymen around for the OJT-man to learn from, The othor systam, of
hoping for a man with prior civilian experience, is mostly wishful thinking
(new soldiers havo just not had the years exporicnce to became adept in theso
more difficult skills), I rccommend the following mcasures to help alleviate
this problem: '

(1) Primarily, engineer units should and could build up a
roservoir of most of these skills by working in peacctime on higher type,
more extonsive projects than they generclly got, A comparison with the -
Seabecs is applicable heroc, Tho Mobile Construction Battalions, The Navy's
equivalent of our Construction Battalion, habitually do high type work,

" including MCA projects such as dependent housing and major operational
facilities, Army bettalions, in poacctime, seldom do any high-quality
horizontal jobs (7th Brigado in Europe was gonorally an oxception) and

- almost never do any comprehonsive vorticcl work, A few years ago the Chief
of Engincers invostigated why this is so, The results wore completely con-
trary to the old excuso that contractor or lobor unions wore to blame; the

. main reason was simply that most district englncors, post engincers and the
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. engineer unit cormanders very seldom plan together or coordinate project work

with an eye on the training opportunities, No doubt a contributing reason for
lack of district-post-unit enginecer coordination has been due in recent years
to the virtual abolisiment of enginecr stoffs at Z.I. Army Headquarters and
CONARC Hoadquorters. A related reason for lack of job-type training was that
engineer units in peacotinme spend too much time on genoral subjects such as
movement readiness, The irony of the latter was demonstrated by the 864th
Battalion itself, when it left Ft., Wolters for Vietnam, The battalion moved
out with emazing speed: it was at sea with its equipment® within eight days
of first being alorted! Yet the battalion, as far as we can determine in
rotrospect: had never done any primary or extensive secondary electric power
work; had never built a class 50 road; had nover dfillod 2 well; and, had

not built any buildings within ten years; This is despite the fact that

Ft, Wolters had a better than average reputation for keeping its engineers
occupied,

(2) The ronk structure of mon in these critical skills is
atrocious, both within the MOS structure and within TO&E, The worst example
is probably the well drilling detachment, which is authorized only one Sp-4
and one Sp-5. By contrast, the Seabee'!s well drilling detachment has-about
six men (which is a neccssary number) headed by a 1st Class Petty Officer
and manned by relativoly high roted men, Another bad example is slectricians
(52F20) within tho construction battalion, The highest elcctrician rank is
Specialist-4 and the only promotion hope for him is the one S5G, E-6, Utili-
tics Foreman (51P40) which slot is "fed" from all the many utility skills
in the battalion (plumbers, masons, refrigeration Sp, heating and vont
spocialist, water purification sp, and, of course, the 37 total electricians),
With such grades.and carreor patterns, we can never oxpect to develop a
rospectable capability to wire cantorment areas which consume thousands
of kilowotts and communications or data-processing facilitios which have

_many hundreds of individual circuits per building, And, obviously, a tolented

young sdldicr would never think of staying in the service under those ar-
rangements,

.(3) An interim answer--but a potentially harmful one in my
opinion--is the pooling of specialists into teams, to which occasionally
we haye resorted with eloctricians in particular, This system will get a

#But with drastic shortoges in PLL and ASL parts (i.e. no bulldozer parts at
211), And many itoms of koy equipment wore towed in deadline status; then,
many of these deadlined items wore towed ashore only to end up in the Cam
Ranh Bay ovacuntion yard without evor being operable, according to NCO's who
came with the unit,
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larzo job done to be sure, und will permit one or two oxperionced men to

"OJI" a maximm mumber of approntices., However, the disadvantages are
gerious: it broaks up the bolanced construction toam which tho platoon

and squad should nmaintaing it is unfair to the men for it usually means

long TDY away from his loadership bose and source of prometion; it means

that dcsigns, BOM's, job coordination, and issuing and receipting of materials
. are split botweon the basic constructiom unit and tho electical team; and, it
means that company officers and NCO's who run tho rest of the show are not
getting the responsibility or exporionce thoy should in tho poolod specialty,
or in its integration into the overall pro:jcct.

(4) Last but not lecst, unit-level 1i0S training by teams and

by individunls must be revitalized, in war as well as pecce, The 864th

has contimied to have somo MOS training by groups on a sporadic basis,

ofton at night, and this his proven very valuable, It would help greatly
if tlsre wero standard courses and losson plans for this sort of thing—-much
USAFI hes group conference type courses in addition to their individual 7
corrospondonce courses, Coloncl Harold C, Brown wrote a comprchensive

lottor on this and rclated subjocts a fow yoars 220 ... Nothing that

I know of evoer came of his. efforts, sadly enocugh, In fact the subject

never gets ruch positive cngineer interest, and absolutely nc major command
- intercst., Morcover, there is no longer any sp.cific office or "desk" anywhere
" in the Army that has this matior undor scrutiny, I do not includo the
Engineor Equipment School in this proposai. Every cormandor, and NCO, I
. Jmow disazreos with the establishmont of that school, The E.E.S. is, in

" offect, juat a weok or 8o added onto the man's AIT--not a follow-up training
to improve proven individual skills and inprove toamwork in units. The
 principal objoctions to tho EES are throe: it takes the good, job-proven
NCO!'s out of tho units that most noed them to do the day-to-day OJT training
‘and to take charge as NCOIC's of jobs; it tokos dosperately-needed equipment |
out of productive use (e.g. in the 864th's case, 15% of owr grader capability);
and, the vory establishment of this type school scems to indicate that the

AIT of Ft, Wood is insdequate, and thot we theator engincors ssume the re-
sponsibility for correction-instead of getting corrections made at the source,

Ce Or anization

As is well known, the precsent TOZE/MTOZE system has bocome
totally inflexiolo and unresponsivo to ficld needs, If I had not flegrantly
‘broken spocific regulations and diroctives, the 864th would have had: no .
radio comminications whatsocvor (such as to Hon Trc Island or our remoto
quarrics); insufficient welding machines to support both maintenance and
" construction; no means of hauling large amounts of water and hence no way of i
getting propor compaction; insufficient powor drills and tools and thus would "
have takon two or threc times as long to oroct uost nrefcb stecl buildings; no |
.way of handling tho 5,000 averago tons por month of moterials waich we received,
storod and handled (this too.: two forklifts alimost full time; we horsotraded
for the loan of ono; tho othcr is best left unstatodl); no legally provided
basis of accopting the much~nocdod RMK equipment; and, finally, the battallon
would have had no legal way of keoping two-thirds of the rock crushing equipment
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on hand and vitzlly necded., A few other organizoational observations are as
follows: '

(1) We need sorc organization or systom for "holding"
or "pooling" gencral support engineccr equipment (this is in contrast to the
light equipment company, which is cssentially on augmentation and a working
unit)., Tho Seabecs have a system for this, .although I doubt that it would
work as well for tho Army becausc our sizc makces our problem quito complox;
thoy have, at floet level (o.g. "COMCBPAC"), o pool of cquipment, This
contains, as I undorstond it, those items: '

a. which their deployod CB Battalions aro authorizod
but do not necd on thoir spocific job assigrmonts;

b. & numbor of augmontotion type {tems which units
necd only on spocial jobs; and, . >

, Ce thoso itoms of equipment which we in tho Army call
"Thoater Reservos® for spccific wartime construction jobs (but on this latter
point my nmemory might be wrong) .

.In the 864th, as in most othor units, there are innumscreble items
which have boon on hand recoipt or laterally transforred (now an * . >gal
procedurol) to othor units for over a year, This cousos particul: jroblems

for unit commanders and supply officers., Hardly a month goos by that some-
. one doosn't go off to survey a missing or damagod item which, through on

thoir books, thoy have never ocforo soon. In addition, a system is ncedod
which would rosponsively provido general support equipnent for spocial needs.
In the brigade, for cxample, thero is probably habitual nood for at lecst a few
airmobile zsegmontablo) tractors, graders, loadors and cranes (huw valuable

a few would have beon to start the clearing on top of Hon Trel) And, from
timo, to time, cveryone ncods a roally big cranc—say about 60 ton, Mony
othor items aro in this catogory, such as concrete punps, gunnite machines,
trackod loaders, "Gradall" mochines, 25 TPH crushers, "readymix" trucks,

.angle dozors (not noedcd ofton, but noodod desperatoly on ossasion), large

sizo roto-tillers; and, olcvating-typc self propollod scrapers. For othor

‘parts of the world thoro could bo other "pool" noeds such as: snow plows,

ice growsor tracks, ovor-snow vohiclos, low-ground-pressurc D8's, assault
trockways for sand, and mino-cloaring vohiclos such as the LCV-E or tho rollor
dovices,

(2) Tho organization of tho construction company (TOE5-118E)
codd bo ¢ ed, I bcliov:, to include only one instcad of the present two
construction ("vertical") platoons—if it woro oquipped with some of the tools
and equipment discussod in paragreph 3a(3) above, - Contractors, during rocont
years, generally have cut their labor foree in half, by using new matericls
and versatile now toolss, For cxample, the light whoolod tracter with backhoe,
loader and othor attachments will do all work which onc or two squads in a com~
pany habitually do (by hand), Other itoms such as power nailers, more power

- N
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saws, ond certainly readymix trucks would ecsily replace anether squad er two,

(3) The "Ordnonce™ DS (third echelen) scction, which CDG
doletcd in the E-suries TO&E, should be returned. I have had third echelon
elements from that section on detached field duty almest censtantly (at Hon Tre
and on QL-1), This clesc, rosponsive support is just not going to be awvail-
able in the future, '

(4) Three types of misccllancous pesitions are not provided
at all by TOZE, yet 2ll are full-time rcquircments: reenlistment NCO, PIO
specialist, and indigenous labor supervisors and clerks, However, in my

i opinion, enly the latter is really nceded (the others aro directed pesitions).

For the indizenous laber I recommend two forcign area specialists (ene NCO

and one clerk) be previded by TOE auguontation, for those men necd to know the

language and the arca, Wo have hed several full time nen, carefully chescen for

their ability and tact, on this indigenous leber management job, Good, compas-
o sionate managemont eof indigenous psrsonnol has paid.off handsemcly in a stable,

= . loyal, hard werking civilian force of up tc 500 people at one time,

(5) Cortain very low-density, high-skill teams such as well
| drillers, should be commanded centrally rather than attached-eut te units
P who in roality de net knew anything about their special needs. The presont

- gystem of eccasional visits by "floating" staff specialists is very inadequatc
* " (howover, the reccantly-hircd "pros" such as Mr., Laws and Mr, Farmer de an out-,
' standing jeb; but they usually cannet stay leng enough and often do not have
, tine to brief us commandors en what we should or should net de.) As it is now,
1 ' the staff inspocter has all the knowledge and nonc ef the rosponsibility, while
the commanders te which the toams are attached have all the responsibility and
- no knowledge. To mako matters more difiicult, supply officers of units to
He which those teams arc attachod have ne catalegucs ef parts, pumps or accossoric:

‘ (6) There havo, in nast years, been eccasional prepesals to
combine the combat and censtructien bottaliens into eno single type battalion,
This idea desarves to be rocengidered, The censtruction battolion, in Vietnom

~ and I am surc in future wars, needs mero of the combat battalien's weapens,
mine detectors, radios, otc, The comstruction battallon needs to be lighter
' _ too—perhaps by pooling certain heavy itcns in rear arcas or in "heavy" con-
i . struction companics. The cembat battalion habitually noeds more equipment,
‘ nore maintenance capability and more of tho harder skills. As to commen
' carpentry and vortical work, the Combat Engincor (12A4) and the Censtructien
Worker (51B) end up deing cbout the same things and scem te do it abeut as
woell, (The 14th Combat Battalion and we hove traded jebs back and forth almost
. at randon, dopending on the "het" cormiltiments te which enc or the ether has :
: had to switch.) :

AR D Rt B e

'. . (7) Mosts : . 5

a, Engincer Officer MOS's arec almost completely

FOR OFFICIAL USE ONLY

p——

i




P

FOR OFFICIAL USE ONLY

EGACBC-CO 31 July 1967
SUBJECT: End-of=Tour Notes

worthlcss, Just as the differcnces between combat and construction battalions
have become less and less, so too the 1331 and 1328 MOS's, And, of course, the
"catchall™ MOS 7010 is so broad as to bec meaningless. Then there arc the
Aviction Engincers (1337), the Armored Enginecrs (1330), Amphibious Enginecrs
(1363), 2d infinitun. To the comaander looking over a new officer's Form 66,

‘the MOS block is seldom of any consequence. A redefinition of these MOS's is

rcecommendcd--perhaps conbining some, separeting others, and eliminating many,

b. The new EM MOS's seen quite good in general, There
is still 2 nced, however, to breck-out the Equipment Operator (62E) into
various specialtics--at very least a sepcrate MOS for the grader operators A
good grader operctor is a Godsernd; but a 62E who has never operated a grader
is a rcal probluz, One other aspect of cnlisted structure needs attention,
although this is more of a TOE rccormendotion: Each squad should have an E=5
Sergeant, The rcasons for this are many, A squad leader is hard pressed to
do cverything alone; squads arc frequently split; the "feeder patteran"
presently nakes E-6 Squad Leaders directly out of E-5 Specialists-—and this is
too et of a single joop witboert €he f@en toving scan ecrintl e oriontte-
which he can't reclly get as Sp~5. A frequent, although poor, soluticn is the
appointment of "Acting JocksM"--temporary sergcants——but this system is
aetuilly wlalr, The oon st change A1 Lis speelaldst inetade %o stripos
at his own cxpense, then change back to specialist when he is tronsferred,
Further, all the other men kmow he is just a temporary NCO, so the real purpose
is not fully cccomplished, Most cligible Sp-5's, in foct, prefer not.to be
noade acting sorgennt,

4, Courinnd ond Manogzement

a, Within our own orgrnization, we continually fought the tendency
towards "overmanngenent" and "overcontrol", Commonders and S-3's arc, in their
usunl urgency, btempted to inscrt a lot of the "how" into written or verbal
orders, Much of this was elimin-~ted by 2 nore ~~reful review of both the X0 &
CO of all stoff-propared directives, csp.ciclly the plans and detcils, Most of
the cecidental "how" instructions are usually verbnl, at the job site. Worse
yot, this often slips over into being "nit-picking", We found that better
dircctives, combined with botior written SOP's and well-understood procedures
for qunlity control tests, made a lot of the minor job site comments, recome
nendntions, and chongus, unnccessary, Most of the corpeny commanders cited

‘Mover control--cspecially visitors! or inspocters! job-site criticisme-as one

of the most frustr:ting ond soictinmes cven depressing parts of their job, We
belicve we stopped this ot our level by 2 policy of nllewing no job-site
changes or criticisms wilcss on-the-spot correction was clearly essential,
Minor ghanzes, suggestions, and counsclling rcgrording nistckes were all held
off until the wnd of the day and handlod privetely beforce or aftor the oper-
ations neeting, which is whon CO's cnd S-3's discuss specific detalls anyway.

"I strongly rccommend this as o general approach,

2/
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bs Tho wide varictions in standerds of construction are difficult
to understand, at least ~8 secn from tho job site. For uxemple: One parking
lot project will spocify a hot mix asphalt throughout, while another gets
minimal red sand stabilizction, Ono sct of EM billets gets hot water heaters,
although most get only expediont cold water showers, Ome trailer park mcoy
hove londscaping and ortensivo slabs, -yot others ave Just laid out aide hy
side with minimal proparation, Other incongruities are in the amount and type
of lighting, tile floors, fans, concrete slab wherc wood could do, and weod
buildings when Jamesway or quonsets would do.

co Cormand newspapers got vory little or no interest, and the cost
and effort thot goes into them does not appear warranted, We commanders lock
them over, mostly to sec how wo nnde out on our own articles printed, but I
have detected no particular troop intercst, The average soldier scems to
like on occesional mention of his outfit (crew, compeny or battalion in that
order) in a major paper like the Stars and Stripes, or the down to.earth
coverage his crew and buddies jet in the rough-shod minmeco newsletter, of the
battalion OT coupanys. The other papers I would reccmmend not printing,

d. The post engincor—-PA%E~~gysten is the most cumbersome,

' .unresponsiwe, ulcer-producing arrangement I have cver seen in the engineering
 profession or cmong managemont systems of any kind, Although it is not

dircctly nmy business, I comment on it here for a few cogent reasons, First,
it certainly is giving enginecrs in general a bad name (the customers dontt
know the reason their scrvice is unsatisfnctory, they only know it is bad);
‘sacond, it makos our coordination work with the post engincers vory difficult;
end, it probably is going to drive many fine ongincer officors out of the

‘service either dircctly or indiroctly, I have becn a post englneor, which

.even with a loyal, cohosive work force is one of the Corps! most diffult

1Jobs, Here, where the employecs are poorly supervised, less than quelified,
and totally uninspired, the post-engineer—-with no command authority and only

round-about administrative influence--has certainly the most frustrating, un-

pleasant, unproductive job in the entire Army, (And to make matters worse,
PAGE's U.S. employeos mako for more monsy than, for oxample, the Delong

Corporation people, who are porhaps the most qualified, dodicated contractor
employeea in Victnam,

RUE CXTRACT COPY" /s/ Ray S, Honsen
/t/ RAY S. HANSEN
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Earthwork Specs You Can "Live With" and Still Get Quality Work

Here are some field specs developed by the Engineer Section  of the 35th
Engr Gp and the S-3 Section of the 86Lth Engr Bn for work in the II Corps
central coastal region of the Republic of Vietnam,

1. Subbase:

a. Borrow materials tested and approved prior to use,

be In-place CBR checked before adding subbases

ce Lifts not to exceed 6" compacted thickness,

de ‘Moisture kept within #2% of optimm,

ee Moisture tests taken every 250' of LO' wide roadbed, and at least
twice a day. One moisture test per week will be by standard oven-drying
technique; others may be by "speedy" device,

f. Density: 95% Mod, AASHO, Minimum of one test per 1000 of LO!
wide roa&bed, and a minimmm of once a day. In-place CBR tests taken whenever
doubt exists as to whether moisture and density determinations are giving
adequate control.

ge Foreman will correlate nurber of compactive passes of roller with
soils test results, to help insure familiarity and as a guide to effort requireds
but number of passes will not be guiding criteria for compaction,

he Vertical Control: + O,1 foot of design elevation (crown will be
maintained, )

2e Base Course:

a. Not added until the quality control official approves subbase works

be Materials tested and approved prior to uses

ce For cohesive materials:

(1) - Moisture: + 2% of optimmum,

(@) Donsity: 957 tod. Al BRI
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de For cohesive materials: | . |
(1) Gradation taken whenever type of material changes, and at f)%
least weekly.
(2) Coef. of curvature of gradation between 1=~3,
(3) Uniformity coefficient: Greater than L.
ee Thickness tests will be made with probe by the grade foreman,
throughout the day.
f. Vertical control: + 0,05', by use of bluetops.
ge Crown and shoulders checked with expedient "crown gage" and
"shoulder gage”.
3. Sand-Cement Base Course

as Cement: 10% by wt, (add 2% if surface to be used as wearing

' course).

be Moisture: Test once per each 200! pasc of roto-tiller., Must be
at or not. more than 1% more than optimum moisture content.
‘ ce Prime (0.1-0,2 gal/sq yd) applied as soon as base can support
distributor,
d. No traffic fcr four dayse
ees No hot mix paving for four days.

fo Surface cracks sealed before pavinge

— —

FOR OFFICIAL USE ONLY

. 24

: U Lo RN o B o (i 0SS AT G Crmr s | o
f 2 R R O T

4

TR, -, T

A
A
4




