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| tlantic seaboard and the shores: of the (reat TO MEET DIFFERENT DEGREES OF EXPOSURE
Lakes has been made. While it has been im- e | - .
T L o S et These are minimum requirements based on the use of
possible in many cases to determine the exact e - i _ . .
e S R s y workable mixtures of such consistency that the concrete
i, mixes, water-cement ratios, materials and other A - : g .
| . : : s P s ‘ will be placed without honeycombing. They are also
o _ émpOIil 4B 1aLOLS ﬁl’l e constructmn,. RS based on the requirement that the structures will be - = . '
| ata have been collected to show definitely the - adequately cured by being kept continually moist for a e |
| ’ value of careful observance of the fundamental i period of at least 10 days. '

o principles of the water-cement ratio law. Many Ky i 4 e
| laboratory investigations have been made which b i Wi e R |
also show the importance of this conclusion. | | e RN R T e |
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} -_ Recommended water-cement f&thS for con- ol | . EE’EE- "5:‘§§ §§E§ EE‘EEJ A patented type of bulkhead cons1st1ng of precast slabs held by king
= This unusual curved Il is located in Jackson County, crete to meet different degrees of exposure are e o SHER T8 Ba gens | Seda Rl Tioteet dveeel e ods angaor iheivall Kouthe back AF This
|l M‘ls ‘unusua 'lgltfnvex _euevle - sea Wg is ocag:eh in ]dac son Iglountyci Y P d _ , Eeoate Structure S o E"; £iim _@‘;E 2a5Z0 | BgT s ,wall protects the estate of A. I. Du Pont, Epping Forest, Jacksonville, |
ATETE, e S B e L bermtey: Bt chown in Table I These ratios are intended to i shSynitlaty 1 Bl Dsetulnh el d e E s
I Mississippi. , + apply only when plastic and homogeneous mix- ok o wSo5E8E iﬁi L _
h gr - . S e ol (3 P01 2 _mi-l Q| qw = s
* h | | | tures are used, and when the portland cement S§8a3|agEn g §§§§§ Eaﬁg E freezing and thawing, but not continuously f
‘ the St]_‘ength and life of structures. However meets the fpresent Standal‘d SpeC1ﬁC3.t10nS of 'the_ i S iR : HIQ A 3 contact Wlth Water: Referflng to Table I Of I
Under the p]_‘actlce of maklng the Waterfcement American Soc1ety for T@Stll’lg Materials. They 5 *EXTREME' ] ; recommended Water-fcement ratlos 1t 1s found
| '-ratlo 1 basis Of the desj_gn of letureS or the further assume a minimum Curlflg eqlllva.lent to . 1. In all loce e e that 6 U D. gaHOHS per 04 pound S&Ck of port—-*
~ specification,* these factors et importance that obtained when the concrete is protected % 16t exbostire. th f3ea, Hciduand ; land cement will be required, when at least 10 |
_,J' - prmcipally through their effect on economy, for agamst loss of m01sture for at least 10 days at a | 2. In severe climates as of days curing at 70 degrees F. will be enforced.
* Wlth a given water-cement paste the proportlons temperature of 70 degrees F If str ength l'eql.ul'e"‘ s ; | ggig?erglgegmizp?%?egzfraersld 5 515 514 6 AS the WEIH sections WIH not be Uﬂdllly thln d
_ | | . i | | : t ng, as ' ;
o and amount of aggregate to produce concrete ments for a particular structure exceed those to ) af{y%ﬁh% wsze?n}izé‘ of %ﬁis adl. three to foursinch slump will be required. A
| | ' ' - | . | g - ': bulkheads on lakes and rivers. - |
having the workability suitable for the job will be expected from the recommended water-cement Sl | six-gallon water-cement ratio under correct con-
| depend on these characteristics of the aggregates. Tatios, the more severe requirement should = f ditions will develop concrete having a com- |
| | SEVERE
k govern. These recommended ratios should be ’ fan _ . | pressive strength of 3,000 pounds per square |
| o (AL AsE @ L . ‘ ‘ ey | 3. In moderate climates as of | |
Designing Mixtures for Shore Protection safe, and yet not unduly conservative. central U S, espanre coalien) [ - - inch at 28 days. This may be in excess of actual
. Structures | | Under the modern method that acknowledges ¢ | water as at the water line of | structural strength requirements, but in the in-
] The first step in selecting the water-cement the value of the water-cement ratio principle, | s E L R terest of durability under these conditions of
| | ratio to be used in a shore protection structure is ~concrete for a shore protection structure is L L’Efﬂeﬁﬁ% o 21‘13 s : : o3, | eEposure, concrete of this quality will be required. |
| | t :
. to make a careful analysis of the conditions of ex- specified on the basis of proper Workab1l1ty and ) fnifél%?ét with %1531-1%;1 r‘?i;"fﬁ’f i That portion of the specification which, under
; : _ - | t rom tne ‘ ' s
E posure to which the concrete will be subjected the ratio between water and cement. il %‘%ﬁil water lines of rivers and old conditions, would deal with mixture pro- :
{ ; ¢ - | axKes. . s * | Al 18
| Conditions that will affect the choice will in- ' | ' L
clude: Exposure to fresh or salt water; exposure ,‘ oy '
| MODERATE
| U. S. exposure to alternate wet-|
climates, and freezing and thawmg in colder , ting and drying in fresh water.| 6 634 | 6% | T -
IOCELth].'lS'; COﬂtlnued contact or SmeefgeﬂCe 1n 6. COncrete'completely sub- “ ;3 '
| . ' | . | : | ' _ merged in fresh water but pro-| .
fresh or salt water; degree of intensity of storm | tected from. freezing. e A |
Ui aCtlon the pOUﬂdlng Of heaVY seas, OI the SCOUI_‘-" - " T s e quantities should not be exceeded even when resultant strength is higher than | .
1ng ac t1on o f mOVI]_’lg water j Fe'qltliéefl for str;xc%ural .St&blllf;‘:}f. Free water or mmsture carried by the aggregate must be T'.
. y included as part of mixing water. ‘ : |
' After the degree of exposure is determmed a 5] |
. Insure. the product1e n of concrete Of suﬂiaent . T ; may be taken to illustrate the method. A
steen'gth _’?md w_atergghtness to resist the forces . ¢ specification is desired for a counterfort retammg 1
ex1stlelng in the particular location. A decision as- | wall to be constructed well back from the normal i
{;0 tde Watiré:em?ﬁl rat10f to use C?n best be 'i"h R TR 1 " S“ ML . H - kC M i i water line of a river, | in northern U]Tllted States. This patenfed type of construction consists of double concrete walls, *
| d5€d On a study o € perrormance oI structures is step type sea wall near Bay St. Louis in Hancoc ounty, ississippis L 2 g K8 1 ' o <treme. sand filled, and capped with a reinforced concrete deck. Designed as a
j oy . (S P e was completed in 1928. The openings in the curb permit the return of The COI]dltl(:_)l’l would be Severe.bUt o > ; e 1 breakwater this' structure also forms a yacht basin for an estate near fome
i | See Typical Specifications for Concrete Shore Protection Structures, page 28 storm water to the Gulf. " .' The wall will be exposed to rain and snow, and Jacksonville, Florida. ,
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in service in connection with the available data
on freezing and thawing, and permeability. A
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