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~~~~~ l.~~ I’R FOR AQUA’I ’I C PLAVI’ CONTROL . covered by a 2-ft-th ick blanket ui plant material (ft.~. I I.

~~~~~~ hr .1. ( . Collins, Mo/ ’th tr  anti Eni ’ironmcntal Aesthet ic  appeal is lost: hahitat requirements for n1ai1~
.Sr ~~t ,ns Lafiorators ’ desirable fish are destroyed : recreational activities cease:

and the navigat ion of small boats becomes aim tist
If wa ter hyacinths , the creeping green trouble of impossible .

risers and courtrooms . are al lowed to go unchecked.., the Existing measures of control include the use of

~~~~ res ult ’s will he disastrous This opening statement in a chemical herbicides , biological organisms , mechan ical

Q 
recent a rt ic le ui the Jacksonville . Florida. Times-Union and harvesters , and environmental manipulation (diawdown . b r
Journal hriet1~ suniiiiariies the menace posed h~ the water example). Although the measures vary markedly in
li~ ac int h. Eichhornia crassipes , a freshwater aquatic plant techni que, they have two things in common. With t h e

A introduced to the U. S. mainland at the turn of the possible exception of biological control , they are expensive
century. in application , ranging from about SI 2 to 51200 per acre

~~~~~ During the few elapsed decades since its introduction , (in Louisiana alone , over 6 million acres of water are
the hyacinth has spread from coast to coast in t he southern believed well suited for hyacinth growth). All c’~isti ng
sta t es .  In a favoring environment the hyacinth will infest measures are suspected or known to have harmfu l
a body ot water to the extent that it becomes complete ly environmental side effects: therefore , and justifiably or not.
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Fig. I. Water h yacinths. St. JohnN River , Flor ida
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the~ ate becoming mu re d itt lc nIt to cii i ph s beca use if de te l nì iii ed t be ii iure sti lt able - I ol It in design , .1 s\ ste iii
(urina l litication . was built and assci iibled at t h e  ~ I S. l)e .~i~’ ii out put I t h e

(‘barged wit h ni:nntain ig ti le ~\at ioi i s navigable s\ stL ’ui is a bout ~~~~ kw .
s5. i IL’ issa\  ~ . t he I_ I , S. Ai i n~ (‘nips oh Engi leers h a s  ac t i sel \  In October 1972 t h e  s~ ~t e l i l  ‘sas niotiiited liii a hai~ L

pa rt kipated iii aquatic plant control progralits (or iuan~ an d t rai isp urted in an ; i i ca  near Ness Orlea ns . I
\ea is . Iii a search I _ ti ness :iii d less oh~ectio na hhe measures . m i  pre hin inary esah uation k’s is  (b ig. 2) . \h thu tu g h i

iLSL ’.iiL hi on t h e  teas ibilit ~ ol using lasers was i i i i t iatcd iii ope rat ional problem s sicie encountered , six hyacinth plots

l’It ,~ . l~j hui:itttrv te s t s  indicated th a t  radiation 1 m m  a (‘0 , wer e tes te d wit h irradiation levels iatigii i ~ It t o i l  :ihout

l.isei I 0.h—pni was el engt h 1 would desi ml i or retlu ci’ the I 0 to 50 j oules j’cni 2 Follow— up exa nunat i i ins at t h e

~inss t b rate ot thii’ wa t e r h ivaci l i th i  thiough dis ruption oh irradiated plants revealed significant laset c i t c c t s . IIt~ ITi~ I~ l

t hic pl,iiit ‘s metabolic i ii ocesscs . Based on these promising the plan is he lug ci ther killed in se vC I ci wi.’a kcned .

iesit l t s . t ile Wa terw :i~ s L’s peri neiit Station ( \ V h S h  was Prcsc iit lv the laser is being disassembled :ii d c lean ed .
assigned the t:isk of designing, building, and testing an and a sweep ing mirror system wh ichi svil I ahhow ii ti oiled

ex pe rine nta l Ct), lase r syste m for controlling the grtiwt hi irradiation is being added iii prep am at i t i n ui an expanded

Itl t he wat e r  h yaci nth in its liatu ral environ mcmi t. and more coiiiprehiciis ivc field ics I pmugrani . Quart i i i  at  is e

Initial Lt tscs t iga t i t ns by the WI:S revealed that two measures ot ’ CO—, laser e licets on grt iwtl i  i , t i L’s and

genera l t~ pes of ga~ lasei s wei e in existence : open-cycle additional studi es of ph ysiolog ical cO cc i ”  are to be

ni which the lasi r ig gas is exhausted , and closed-cycle in conducted and analyzed . Ilupetuily. t uturc t C st s  ss ill p o s e

W hict i the eas is rec~ Lied . Al thi iugh both have certain that the laser is an cnv iri iiirnen (a lly and ecu nortimea bl~
ass tcia eil advantages , t he closed-c ycle s~ ste m was acceptable tool for use in cont i oIling the water I i~ .t~ int hi . 
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\ :~TUl{AL WFA’l’ IWI IM; OF CONCRK’I ’F VI’ 37 I- when covered with water , ami d are tin/en to
‘I’RFA’F ISLAN I), \1 Al N F, hi ’ II, T Thornton , Jr. , ter il peratures as low as - It) F w h en exposed ri air . A
(
~ ‘nt ’rt ’U’ I,ab o’ati tn ’  recurdimig t hierini metc r , t h e  himl b tit wh ich is ciii bedded

t Ire center of a co mic rete speLI l I tc i l . rec ’ r t ls thii’sc
Th e  ultimate test ut the durability tif concrete is its temperatures. A cy c le of Iiee/ i i ~i and ihi assi i ig ~Ons i5 t s  t i t

pe rt ’or iii arice umi de r the cx posit re con di bums in whi ic hi 0 is t lie red ii ct iom i of t h e  tern PC rat ure ii t lie cc l i ter ot a c mere te
to se se . Al t h ough laboratory te st s ield valuable specimen to below 28 F. and its s im hsequent risc i t’  ahi rye
indications t i t  probable durability, Oie potential disrupting that tlgu re . During an average wi mi te m , t h e  speciillens are
irilluences in nature are so numerous amid variable that subjected to over 100 c~ des of Ii L’e/ i r ig and thawing. In
actua l t’ield ex posim res are highly desirable to :issess the I 2 winters.. (‘ruin I 96t) to I ‘)72, t he nuin her (it an n ual
durability of concrete exposed to natural weat hi erimig . To cycles has range d from 89 to 185 . w ith t u e  : iscr a ge being
t im is end . the (‘urps of Engineers . thro u gh the Waterwa ys I 45.
t:x pen men t Station Concrete Labora tory, maintains a Th rough t h e  ears , some 1 500 spc’ciiiiens have heeti
natura l weathering exposu me station . The stat ion is located imista lled at the Treat Island exposure stat  ii ut Al t h i t  t ight
at Treat Island in (‘obscouk Bas lear Eastport _ ~iIaiiie . ‘f hiis must of (lie speciniiens exposed are iii tu ncmet e . iit hii’i
stat ion has heemi in ii:,e since I 9~b and i s ’,in ideal k teat ion materials such as nonmetallic sSa te i s t  ip .  Wi iver i plastic ar id
t’or t hese te s t s~, providin g twice-daily tide reversals . toge t h e r  plastic-based m ortar coatings h ave been inse sn igate d ,
sv mt hm severe wim iters . The specimens are installed at Specimen si/ es include 3-I 2- by 4. I 2. by 16-in . heaiiis ,
mean—t ide elevation arid (lie alte rriate conditiomis of 6- by 6— by 30—i n . pris m s . I 8- by I 8- by 36—in . prisms .

immersion of t h e  specimens in sea water . t hen  ex piisi ire 2-ft cubes , ami d 10- by 16- by 96-in . prestressed beam s
to cold aim , pros it he numerous cyc les of (‘reeling ami d loaded Ilexurall . T ue  tac t  thiat ser ~ large speci umi eris can
t hi awing of tli e comicre te dim nil g t lie winter. The et ’f ’ec t of be ace, urn ri ioda ted iii akes t hie cx p oll me stat ion au exce l hen t
the relativel y coo l su m mers is to lessen . in general , t’aci h ity for testing iiiass concrete mm iixtur es at :m ve ry

aim togerious healing amid chemical react iomis in the concrete , economn ica I cost . F:mch speci iiieru is v isua hlv inspected each
The tidal range is a mean oh abou t I 8 f’eet. with a week during t h e  h ree z ing— ar id— t bia ~~irug csc l mr i g  peri d: arid
max nit utni itt ’ about 28 f’t an d a miii m u  u in ot about I 3 ft. eac h year at net frec,i rig a rid th u:mw in g Ii as e Cas ed , a

.~1i ist of the .SpecJfl )COS arc iiistiii] ed on a inca it—title exp isure tec h riiea l inspection i~ pertor m ited i ts i l tg t h e  nest ‘n an
rac k: t h e  rest arc on t h e  beach at t ime mean—tide elev:it i ,in. t re qucri cv ar id pulse s e h it im ~ nonl des t ru c i lsL ’ es t i r uC

In win ter , t he combimiation of air and water techni ques. Speeinme ris ame cc i i  t ied as h a s  rig t i led ss Iner t
tem peratures creates a condition in which specinieris at t h e  th ey separate into ~ iCLCs . ‘.s hiei i  t h e  iim, ’ d imhi: s ,,i L’ I ,j S i  k it s

niean—t ide eleva t ion arc t h awed to a te iii pe rat nrc ot’ about is 50 perce ri i i ir Ic ss . or ss lieu dL’ Ic i i  I i t  ion i t s  pi ‘ci es~~.
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to a point th at rehia ble ule tc rnn u im uations of t ’unda mental REPORTS RI CI N1t.Y Pt III LISt ti I) BY WI ’ S

trequencv or pu lse velocity ca ulrlot be obtainied.
— /!n’draid,,s La/ , t r r t t , , r ,

I’’s t e mis is e stu dies have been made in an c O ot t to tian itc i ( o t idn mm o m is . I / c t  i s  tsi. ,nd R~act i , Nt i ss iss ipp i  Rr s ci - Miss , i,i I
conun pare pertoru nance ot concrete m m  service in s n n t i t t i l i t s , ,,,d t uu , i , t , ~. h~ J , J . t r.at ~ and (‘ . I) , McKi’IIar , Jr ., lect i i i i.al

perfo mnua rice ol test spet ’ m ucu s a I I e:i t Island , amid Rt~t’,rr t 11-73- i I ci ’ t 973.

per t ’ornianc e ot specim item is in thie labora tory Res ic i at ici ’ I . us s cs in Noneircu ta r I loud ( out rot ( , t idui m aiid
- . Stu ices , Ps K. ( .  (‘us , \liscei taiii ’ ,tt is Papet 11— 73 . 1. Jan 97 3.

trect iuig-aui d - th iassi iug test .  No basis b r  t h u m a ntmtat m ve

corre lation has hecut found. I loweve m . severa l usef u l  genieta I h / i / u ,  a,i,/ 1 ,n, ’ironme,, tat Svsl enris l,ahoralor t ’:

re lations are kimow ni . Th ese arc suinmniiaruzed below: A u i ,t milai ion t ’t -t Nt dci ior Predict inc Soil NI’ n a n  c and S ‘ii

a. No nair-emi I ma m e d  com ic rete that hccomiies critical l y Sm renc’nii , Ps Nt. Ii, Sim umi t u nd NI. I’. NIL ’S c i.  Must et Lirucous Papcr
NI-7 3.1 Ja n 1973 ,

saturated wtth t  water will he destroyed by
free zing :i mid th u awing in service , at T~ea t lsl :i mid - ,‘~ u / i  ansi Pame niieri is l,abo raiori ’;
or in tIme I:mborat ory , . -\i T m e at  Islam id such Smali’ oi the Art for A s ses si tuc I.arihquuLe I taiards iii t h e  I ii’

destruct io n generally takes place in thie I’irst Stat es : t )es ig r i I ar m h qua kes ‘or (‘eru i r a t  U. ~~,. i 0. 9,. Nul l i .
w inmer. In time lahorato r~ it ge muerally ,rccu ns in %t us ~e li.,iuct ,, us Paper S — 7 3 — I .  Repti ri 1 ,  l i i i  t 97 3.

I’ewe n t h iami 50 evc hcs ot ’ freez ing antI t h awing. ‘ It i rei-—t mine r ,s iu nal ttc liav i cur i t  a (‘cit ira l (‘ ‘re i)at ,u - I’ , I . B.
Where nona ir—eni tr a imied concrete suirvives nuiore Pat tiiu ,-r moit and ( . I ~‘i eiivlc . Ri’ ’~’arc h Kcpi ’ rt S-7 2- I , I )ci I 9 72 .

than one w inter under satu rating comi dit it ins in
ser s ice . it i m ua y he concluded that sat ui ration did ItS a,routs / f /c ,  Is l .a/ ,ut ratut r i ’ .

not become ef ’f’ect ive. Grtiuiid Moriu ’ ris t ’roun I t i l t— I  \ 1’ i ,us i s  I spenriti’ i tr s . I~ I

- . . ‘ Inerauui . Misecllarri ’ i,, ns Paper N-72.l I) , lice 1q7 2
h. Am n-c nut rai n ed concrete will he essc ill mall y mm ii mu (mile -

to frost :mct urn , es en t huoughi cr 1 m eal Is saturated . l~s’frIo .cimt ’ l ’ v, -arati ,,u, Restart -lu / .ahor at i t r c
it ’ ( I )  the _ lggrt ’g :ules are soun d. amid (2 )  t h e  I’to i~ i’t T ruttida d : I spl ’sisc I \ u j ( j II , rt l cs l ~ in S:u ,uds iti ne and
comicr ele h a s  mat um red to a degree suIi’icuent to Shalt’, i ts tt , R. Redpa ili , ‘ rcct , n i , . i t  Re puu rr 1 — 7 3 — i  . J . , t ,  97 .

develop a strem igth i of about 4000 psi before
being saturated and frozen,

c, Degmees oh u nsoundn ess of :igg reg :mt es used in
a ir-entrained concr ete exposed at ter appropr la le
nima tii r ils are reflected iii c lam ye degrees of
dt mra hihit in service , at Treat Island . ami d in the I~ngj n iu ’ t ’rj , mr ~ an ti .S’,- n -, i ! i u, Rest art -/ i at ii ’! .5’ is pttt lislied Ps
laboratory. A~grega ti’s from di It’ereni t sources , t he 55 ,,ie r u n  s I’ \periiuienr Stat  ion / 55 t S .  V k ~) it ic 51 i s - i  iill l’u.
hiaving difl’eren t properties , used in similar to aequairir I.’ , S. Gi ’ s-e rit uret im . tce,ucit ’ s and t I t ’  r~ searcti e ,iniumunim V

a ir-entrained co umcr c e mit ixt ures will be assoc iated iii gt’ni’ rat ss i i t n t Ine iiian~ -I aet’ie d r) pe~ u ’I ’ cuig ur iec r inic amid s cicl i l  ii

wit h diffemen t durahilit ies hut time rat hugs will iii ISO cs t ’t , rr er i i tv tel t i c cu, nd tu m id at V, I S. I ii iii: i’s 55 iii, regard
to ar t s u i  the reported spit - i c sui t i i ’~ Is s~ t I Iii ~s et co int id . arid

umsuall~ hi similar in t hu tui ld and t h y  labor itors stiould I d i r d ni ft I i ns t au th  rr t S Ar m s I in
except as there is a particle si/c or specimen site \Na ie rss , , ’u s t Spel h u n t  S ma ri t i r i . 1’. 0. Ito ’. 631. \ ,~ ksi iir ~~.

e ffect. Nl is su s slppu 391 SO,
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