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TPPE},IDIK VI-B CONSIRUC1 10lI }{ATM, I.ILS
YARMOUX - JORDA}I V.ALLEY PRGIEgT

I}IIRODUCTIOII

Flelil lnvestlga';lono were made at t}r follcnrtng sltes to detcra1trrt

tho avallablllty and eultablllty of loca1 oonstructton ruterlalr

Yannouk Dlvorslon Slto

Khalld Storage Slto

ilaqarln Storage Slte

Zarqa Irrigatlon Sltc

Eaet Ghor Canal Allgruront

Eaoh glte was lnvestlgatod for lurporvlorrs and pervtour borrot,
ooaereto aggregate, rlprap, ad rook fllL. Tho ltrnlte and volrtm of caoh

souroc of naterlal rere deterrined, ard repreeentatlve raqllee tcrc oollcotc6
for teetlng.

$nvnpreo of ooacrete aggregato, guarry roek, rock f l11r ad ocmnt

frm a looal m111 rore tested by the Robert Tf. Ermt Coropany of Chloago,

flIlaols1 U.S.A. Samples of lupervLous borrow rere tcsted. by SolI testtrg
servlccs, hor, aleo of chlcago. petrographlo analyaes of basalts 11@

the Yannor:k Dlverelon Slts rore mad.e by Dr. Eorard A. Cooubg, Itrrlverelty
of lTashtngton, Seattle , IYashingtoa, U.S,.il. grmples of water frcm varlour
gtresr"r rere tested by tho Jorclan cement Factorleg, .lmraa, Jordaa. fh,
resurte of all these tests aro given ln Tablas 1 to 12 and,/ot Drar{rrgs

Vf-B-2 to VI-B-6, of thts report.
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IPPE}IDD( VI-B
YARMOUI( :M]SMETEY PROJECT

{.:

YIRMOI'K DIYIRSION SIIE

Borrow Matorlal

hporvlous Borrcm

I oultable dopoalt of clay and. oLay loan occrrs on a Icn floodplala
torraoe 1.1+ kllonetors dolvnstream frcrn tho elte luredlatoly belcnr thc noubh

of the Yannouk Gorge. It ls deslgnated. as area C on Drarlng yf-B-lo

The deposlt varles ln depth frorn 1o5 to ! rneterr and has a total
volrme of approxtrately [5O,OOO cublo metors.

The clay and olay loeen was exmlned to datsr:nlne its eultablLlty
aa roIled f111 naterlal. It wlLl bo lmporvlous rhen ooryacted for:ntng a

good oore naterlal and w111 be reaeoaably lnoompreaalble rtth llttle ohanoc

of srelllrg lf properly conpacted. Eorever, thoee partc of thc borrcr ;hloh
contata more than laO percent olay may bc aubJect to excosslve erelllng.
Snelltng takos place durirg eaturatlon, reduolng the dersity of thc ftII and,

resultlng ln a lose of etrength.

The reeults of Laboratory tegts as ghora oa Drslng VI-B-2 ladtosc
thst a hlgh degree of ooryaotlon of borrw le posslble. The tcated, rlrolnene
exhlblt good ooheoLon ad. lrternal frlctlon lldloatlng satlsfactory chrar
strengthr

Tegt resulte lndloate that the naterlal nay be rorbd rlth tbo
noleturc content conslderably above the optlmr.u rhere d,eslgn con6ltlonc do

not requlre optlnuo etrength and denslty.

The borror may be used equaLly rel1 for a oore seetloa or for aa

lnpervtous blankct. ft uay al.eo be used for a d.o of rrnlforu geotlon.
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Eorevor, ln ruoh oarc partloular attenttoa nuat bc pald to toc draln aud,

alopo protoctlon problemc, and to aeleottvc plaolng of thc materlal ro

that the moro clalroy portlono of the bororr are plaood. t.r1 tho conter cnt

the nore sandy portlons torard thc outeldoo

Pervlous Borrow

Pervlous borror may be obtalned ltou alLuvlal gravel depooltr

along tho rlver at or downgtream from the slte. These deposltc are

designated as areas A and B on Drarlng yf-B-},

The deposlte at ar€as .rl and B have 2orooo and rlorooo oublo

ueters of natorlal, respectively.

The gravel oonslsts primarlly of basalt rlth oonsplcuous btrt

subordlnate quartltles of ohalk and fllnt. It hEs a random grad,atlon

from 0.1 ullllmetere to l raeter rlth more tnaa 50 peroenb of the materlal

by rclgbt havlag dLametere greator than 15 ccntlmterc r Gradatloa our?o.

of the rnaterlal arc ehorin oa Drarlng vI-B-Cr

Fllter Materlal

Sufflcleub flltarrd drala mterlal oan be goreened firon ttre

abom gravelr Eorewr, slaoe uore thaa !0 poreorrb of the gravcl by rclght
oonslsts of particles greater than 1! oentlreterg 1a d,le.,netere oonsiderablc

eegregatloa 1111 be aecossary to obtain prop€r gradatlon.

Riprap and Roek Flll
There 1g an aurple sorroe of baralt sultabla for rlprap ard, rook

f111 ln both abrrbments at the elto. fhe areas are dealgnated as D end E

on Drarlng vI-B-l and are fully described ln Appetrdlx yI-Ar Danslte Gcology,

aad llLuotrated oa Drarlags TI-l-2 .116 y1-l-J.
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Conq=rts Aggjcgate

l{atural Aggregate

Tho gravel descrlbed above a.nd ln .l,ppendlx Vf-Ar Danslte Gcology,

ls not sultable for coacrate ag6regate" From 10 to 15 peroert of ttn

m.torlal oonslets of chalk aud fllnt partlcles, the forroer belng soft ad,

frlablc and tho latter delsterloua. ?he basalt partloles rhloh ooryrlac

about J! percont of the materlal aro poorly graded and range lYon O.l ullll-

rnstor to I mter ln dlametcr. Segrogatlon to obtsln propor gradatlon rrould

result ln Large quantltlos of raste natorlal.

Uanuf acturod lggrogato

lurople quantltlec of aggregate nay be nanrrfacturcd ftou three souroct

of baealt at the slte. Tlrgrlnclude (1) thc basalt bouldcra rhtrsh nakc up

aborrt !0 to 75 peroeut of the alluvla1 gravela, (2) the bacelt formlng th,

oltffg on both abutunts, aud (]) the baealt taluc oa tho le*b ebutmrrnto

Thc bagalt bouldcrs are tn areas d,ealgnated A aad B alod the basalt ollffr
ln areae D aad E oa Drart:og TI-B-1.

Petrogrqhlo analyscs rero nade of aamplea taksn frou the bagalt

ta}us ilepoalt on thc lcfb abutreat. The rcsults shor that the baealt drould

bc tnnoououg. Tbe I\rlL tcxt of the re1rcrt la glvon la feble 1.
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APPENDIX VI-B
Y.ARMOI'f, - JORD.AI{ V.TLLET PRGIECf,

MASTTN, PIA\ RIFORT

xnf,LrD sIon[GE suE

Borrow Materlal

&rporvlous Borror

.1, total of 15 ar€as, 1O on tho rtght abutment and ! ou the lefb

abutment, rere luvgatlgatod for lmpervlous borrcnr. They are ehorrn ou

Drar'rlng VI-B-I nhsre they aro deelgnated as arsas l. through J, and I througlr

Y, on the rlght and left abutmertE, reslnctlvel.y.

the rlght abrrturent ie the moet ll-koly sotrco for mterlal slnoo

the terracos are broad and erteaslvo. Explc atlon to date ladloatcs I
total volras of 2rJ8or00o atrblo mtera of prastlc, fat oray, rangtrg fton

1 to 5 metere ln thlcknses.

rhe left abutment has both terrace aut plateau d,epoaito. rho

terrace depoelt (area I) varles 1n thlckness from 1to ) metere ard haa a.n

approxlratc vol.rrre of lOOr0@ cublo uotere of plastlc, fat olay c{m{1ar to
that enooratered on the right abutment. other areas (ff-V) on top of ths

plateau soufh of the slte havo suitable deposite sf 6jm{}gy uaterlalr ftny
vary from 1 to ! mters la thicknee s and axceed. 2J+5O,OOO cublc rptera in
voltmel

The clay frorn the torraces sas tested. to detemlre tts eultabllity
as rolled f111 rnaterial. The results of these tests are glveu on Drarlng

VI-B-7.

The olay illlI provide adequate water tlghtaees to serve ac luper-

vlous naterlal. llthouglr lt may be eomerhat compreselble, it w11l bc

gatlsfactory for u8e aB a cantral corc ia a rookfllL or zoaed earth darn ad
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aB an lmporvlous blanketr flowovor, duo to tts Lor fblctlonnl rocictance

the matorlal ls norb roocmnendod, for use ln an homogenoous oarth dsn nor as

a blarrkot upoa rhleh ahell rnatertal nust reetr

The rorkablllty of aolle rlth a h{h olay content le dependeut

upon the dogrce of ooneolldatlou of the matorlal tn gltu a,d upon lta

natural rater oontenbr It ls t\ereforo recomnonded that any of thls roil
ooutenplated for udo as borror should bc fleld teeted.fe eaee of cxoavating,

placlng, and rolllng.

Pervlous Borror

&tp1e guautltlce of pervlous borrcm Dat€rlal uay be &tehd 1Y6

alluvla1 gravel. depoalte at the slte. The depoelts are deatgnrted aa areaa

f, a'',t 0 on Drawing VI-B-1.

Tho gravel 1s coroposed, predominautLy of baealt rlt,tr come ohalt

(10 percerrt) and flfu* (! percent). rt has a random grad,atlor frorn o.1

mlIl{'eters to l+O centtnstere wlth }0 to l+O peroeut of the naterlal bo{.g

aand,. Gradatloa curves of tlp mterlal are plotted ou Dlarlng y1-!-]r

Fllter Materlal

The random Fad{rag of the gravel at t}re slte d,oes mt ooatala euffl-
clenb fLnee to be usEd. ar a flrst atage or ooupostte fllter materlal to protect

the lnpervlous materlals from p1pfu6. .1, sarrple of the gravel ras segr€g6ted

luto tro gradatlons by slcving through a & eieve. Although the ooarser

fractloa rill be adequate to serve as a 8€cond. stage fllter or draln mterlal,
the finer flactlon thus obtalned doea not neet the requiremntg for a flrst
etaga flLter as the perceutagc of flneo rtirr romaias Icrr. Eowev€r, aa oary

oae aauple of the gravel tas exau,l.rd, furtber lnveetlgatlou ard B"Eplrng 1!

recomnd,ed,r ff fr:rther saqrltng doee aot d,lgolec a largcr prceata6e of
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flnoe than la ncm tndlcatcd, flret atago fllter uaterlal rnay bc saEl1y narlh

faotured at the alte by orushln6 the avarlable gravorar

Llprap 13d Rook FlIl
There ls an anple souroo of naterlal sultable for rlprap and ro&

ftll 1rr ths lcr-Lovel besa.lt flow ot the right abutmsntc The basalt ir fully
descrlbed ln .f,ppendlx YI-A, Damslte Goology, and llLustrated 111 Drar{ngg

VI-A-6, Vf-A-7, arrd VI-A-8. Tho area is dealgnated aa 1, on Drar{ng VI-B-Ir
chu* eampleo of ohalk rere testod as chorn ln table ! tor abraalou

to deterzrino lte sultablllty for us€ a8 rlprap or roclc fl11. The peroentagc

of rear was 55 percort, thur exceedlng by ! peroeut tho tolorable llnlt of

!0 peroent. The resrrlts substantlate fleld obsctvatlons rhloh lndlcated thc
rook raa uaeultable for rlprap or rook fl1l.

Conerete Aggregate

llatural lggregate

Tho gravel deecrlbod, abovc aad ful lppendtx Vf-Ar Daaslto Geology,

le consldered to be uneultable for ooucrete aggregate. .about 10 to I! peromt

of tbe raterlal' oonslsts of partlolee of soft, frlable ohalk rbich raDgo fron
sard-slsed partloles to a alze 2 centlneterg ln dluetero Dcleterloug fltat
1a aleo a oomror oonstltueat of both sand and gravel olze partloleso llthougtr
tho deleterlous effects of the f11:* oou1d, posslbly be nerrbralized by uetng

a lcr-alkall oement, tie removal of the ctralk parttclee rould be a aostly
olnratlou

The results of laboratory teste aro ehorm on Tab1ce 2 and 7 a16.

the ctmuLatlve frequency ourr€B aro plotted on Drantng vr-B-7.
.0,1.though the results of the tests rere rlth.ln generally tolerablc

llnlts, tha aggrogate, for reasons etated abcrve, ls not onsldered. to be

sultable for the proposed struotuteeo
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Manufaotured Aggre gatc

.hpLe quantltlce of aggregatc nay bc uanufaotured fron tha lw-
level baaalt flor on the rtght abutment. The baralt lt declgnated ac aree

L on Drarlng vr-B-l, 1a dceot"lb€d In Appendlr vl-lr Dmeltc Goology, eo'l fu

llluctrated on Drarlngs VI-l-6, VI-l-7, and vI-A-8.

Potrographlo anal3rces rero not nadc of thcec bacaltr, but they

are probably of the ssurr oorpocltlon ar thocc desorlbed, ln ?ablc I of thlg
report for bacalt oarylcc oolleoted at thc Yannoulc Dlverelon Slteo In el1

probablllty they are lnnoouous bub they ehould be chcclced. to oonflrn tbtr
oplnlon.
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NPPE}IDII VI-B
I4ro[orrK - iEHtrffi-??ffi PRoJEcr

ilrQrRrN SToRAGE SrTE

Borrcm Materlal

hpervloue Borror

E:,Sensl.ve lnvostlgatLons wore conducted on the Jordan sldo of th.
glte for 8otroe6 of lnpervLous borrcr raaterial. 

^L hlgh-Ierrel terraoc o!1

tbo oenterllne, lndloated as area A ou Dranlng yI-B-I, is estlnsted frorn

test plt data to oortaln approxloately 1rz00r0o0 oulio petcrc of a dark
blacklsh-brcrwa to aalmon red, plastlo, fat clay ooutalnln6 varyrag a6ntr
of partlally reathered basalt. The solL deposlt varles in deptS fro
6 roeters at tho sorrthera ]{m'if, of tha deposlt to I reter at tha northorn
ltrlt nhere lt le bounded, by basalt ouborope.

-t lorrer terrace at the foot of the talue aiope, lmed,lately up-
strem of the olte, ldloatod, aa araa B on Drariug VI-B-I, cortalae a ooll
depoalt of updlrm grqtr to buff , nodoratery plaatlo, rean ola3r rrtb a.gular
fragnsrrbe (ao peroert) of ltueston. ?he deposlt ls lteltoal ln cxteut, bub
tbe resurte from tcet-plt erploratton ludloate the depth to avcrage ovcr 6
uetere ead the total volt"us to be approxlmateLy f)oroOo oublo retcrsr

Further exploratloa to find auother eouce of imprviour borrrr
mterial disclosed e:cterslve aroas, iadioated as C oa Drarlag yf_B_le on
the rolllng plateau sotrth of the glte. Thlg soll depoalt la ghall,or ln
nost placee wit'h D.urerouB exposutes of llmatore, partioularry on tbe olo1u.
fhe solL ts a reddrsh-bro*a, prastlc, fat oray rlth aagular fragneuts
(1! peroent) of llmstoae ranglng trp to 1! certtneters fur dianeter. rhc
aupply of thts matorial 1s nunllalted"n
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Solla from the uppor terrace (araa A) aud eouth plateau (area C)

rore testod to deteralne thelr sultablllty as a rolled ft1I naterlalr Grala

elze atalyoos of the sarples lrdloate that tho matartals are olay rtth hlgh

oolloldaL oontent and are slnllar ln composltlon throughout the area.

Although the naterle.l ls highly trnFervloue, tho absenco of I]1o-
tlonal resletanoo qnd tho posslblllty of slrslllng (characterlstlo of oolloldal
solls) -.tts lts uso for a lromogouoous dam or a blauket upon whlch shell ua-

terlal must rest rrndeslrablen As the natorlal 1111 have Llttle oomprosal-

blltty after proper compactlon lt nay posslbly be used, as borror for e oeatral

lmpervlous oore. Ecmever, ita ua6 aa such should not be coutemplated uxt1l
frrther lnveatlgatlon has beea nade wlth r€spcot to lta rorkabillty and srcll-
lng proportles.

lddltlonal teets rero oarrled out on reprosenbative e anplee fron
the lorer terraoe (area B). fhe eoll ftom area B ls uore 8an{y q,n.r leea

oJ'ayey than tha ecll flom aroas i, and Co thus lt w111 be nore rorkable ad.

havc leaa tendeacy to grelL rhen saturated. Thc uterlal from area B rlII
aleo be qulte iupervlor:s and lnooryressibl.e whea adequately rolle6, aa4 lt ls
the oogt deslrable matoriar for use ag a central olay 6rco

fest data for tho solls aro ehora on DrarLng yl-lr[.
Pervloru Borrcr

The tleposlt of sand, oobblee, and bouldors ln the flood, plaln appcars

to bo a llkeIy souree of pervlorx borrcr. Tlrese areas are irdioatod as F and

G on Drmlng YI-B-Lr Tho quaatlty avallable in the grawl barE extelldlng frou
oas klloEter upstrsan to apprc:cluately one kLl.ometer domoetream ls estrr.atod

at 20OrO0O cubic sreters,, Eotevsr, f\rther fu:restLgatlon both upstreaa au4

dcrnstrear should d.iecloss aorpla clepoelte to eupply the requlred, J0Or0@ oublo

motero e

B-10



ln

on

Fllter lrtaterlal

IlnLfuilted aroat of olean gravol, typloaS. of the Yarnouk Rlvor

depoelto, are adJacont to tho damsltoo Eowever, as a large peroentage

of theee gravels havo dlameters gr.eater than ?o5 centlmetcre, a rcroon{'rg

plaJxt rr111 be nocassary to cbtain the varlous gradatLoas of flno and coarse

fllter and draln u'terlaI. SLa^o tho typl.cal, Yamouk gravela oonbaln sboub

]0 porcent by welglrt of materLal flner than a f[ alevc, t]rere ehould be an

adoquate eupply of al.l atagee of fllter requlreri to protect the olay and olry

loam eolls cortamplatod for use as an enbanbmeubo

Rlprap and Rook 1111

.hplo quantltles of basalt eultablo for rlprap aad, rootc flll occrr

the upper portlon of eaeh abrrtnent. The areaa are deslgnated aa E and D

Drawing VI-B-I"

Exeavatlon of the basal.t for road ooastructlon ou tha Lcf'b abutneat

revealod' thert the basalt quarried into slzes auitablo for rlprap aad rook flllo

Natural .lggregate

The gravelg that f111 the bottora of the Yaruouk Gorge at the 1laqarla

Sborage Slte are slullar to those prevlor.rsly corsldercd, at the yarmouk Dlverston

Slte. fhus, for reasons already glvean they ara consld.ered. to be r:nsultabla

for oonerete aggregateo

Tho gravel cleposlts are deslgnatod as areas F and. G oa Dras.rng yr-B-l
and are deseribed 1n Appendls yI-A, Damslte Geology.

Manrrfactwed lggregate

JnPle quantltlos of basalt nay be quarrLed for the rnanufaoture of
ooarlte ard flne aggregato from the basalt flcnrs ttrat oooupy the upp€r por-blon

of each abutmoato The aroas are shorn as D and. E on Drmlag yI-B-Ie
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Pctrographlo aaalytot rere not rnadc of thcsc baraltr, btrb ttrey

rre probably laaoouour. l[cgarooploally, thcy arc rlnllar to thosc de-

rorlbcd ln Iablc 1 of thlr reportr
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Y,A-EI lCrlK-frffi-f,ffi1ffi PRO.IECT*-

gaQA IRRrOATrolr SrTE

Borrcr Material

Impervlous Borrcrr Matorial

Drbensively oulttvatod rivsr terraoes exlstlng ln the bagln both up-

strsan and dormstream of the proposed axls of tha darn aad mnnlng to the foot

of the k:rolle of Llsan }darJ formatlon were investtgated as a source of 1m.

pet-ious matorial. The dornstream terraoss aro undor lutenslve agrloultural

development and therafore are not conslderod as avaLlablo for borrw nateriaL,

Those upstroam are lndi.oated as D and E on Drarlng YI-B-I. the ooll 1s a

very unlforn olay aad has a hlgh degree of oompao,tlon. ?he hlgh olay oontont

disoouragee lts use in a honogenoors enbanksreut sectlon because of the dlffl-
oulty in rolliug rhon rot but ladioatea suffioleut lnpcraeabillty la altu to
Eerve as an, inporvious blanket.

Iuvestlgation of the claye of the Lisan UarI formattoa re',rsaLed,

thelr suitabllity as lmpornlous material. They are rlthia eoonornioal raage

of the site and praotioally ualinltod la yolume. These ar€as are lndloated

as A and B on Draring II.r-FI. Tho orays vary fron silty to red.ium oray

rlth some sand. The samples tested ladicated suffloieut {rrperneablllty and

streagth for use ln the fuopervious coror The upstroam blanket caa also be

nade rlth thls naterial aad, need.s ao speclal treatment except under the

perrrious rolled shell of the 6rmlan'lrnrefi.

Of the borrw areas investigated the clays of the Llsan lflBrl

fortatlon are recomhended for tho embenkmont aod the upstream blanket.

Ij-^j-z



Referonco ls nado to Drawing tJit-B-5

Pervlous Borron

for dstalle of tostlng data.

Tho ooarsor fractlong of tho gravel ln tho river ohannel and oxton-

sl-ve gravel bars appear to be sultabls for pe:rloua borrcr rater{.al. Tn:

quantlty avallable is oousldered qsrplo, as detorni.nod. by dozer trenches end

test plte, for aqr posslblc deslgn oouslderattons. Thlf, aree ls indloated ag

E oa Draulng '[rI-B-1. Rsferenoe ls mado to Drarlng TI-8-6 for detallc of test
data.

P[Iter tr[aterial

-0n aryIe supply of filter aad dratn naterlal ooourt ae t{.ver sards

and gravela at the Zarye Irrlgatton Slte. Eorever, the natcrLal cxlsts es a

random nlrture, gradlng fron srnalL bouldors dcnra to fiae eand, rather than

as sogregated depostts. Therefore, tt r11I be nooessary to roreea the randon

naterlal at the elte to obtaln the various fllter grad,atlona. ga,nflea of thc

random naterlaJ. vere Esgregated by aleviug throtrgh a f{ rtevc to obtain a

coar8e and ftae grad'atlon. Graln slze ourree of the gradatlonr thua produoed

lndlcate that the coarse aggregate 1111 cer"c aa a seoond rtage fllter ad
tbo flne aggregate 1111 serve aa a first stage fllter. trlom the ranplee er
oF{ned about 36/o of the random naterLal appears to be flner than a jB slwe.
Crrntrlatlve froqueacy ou*es(grara-slze dlstrlbutlon ourvee) for tb,ia naterlal
are ghorn on Drawlng Vf-B-5.

Itlprap and Bock EIII
targo quantitles of I'Luoetone sultable for riprap are avallable on

the left abuheat. the ltreatoae 1e deeorlbod ln .Appendk yI-.6, Da&slte

Geolory, aad deolgneted, aB areas F and G on Drriag yr-B-l"
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$rqorete .Aggregate

llatural AggreEate

A gravel bar sultabls tor a souroo of flus and ooarre aggregatc oo-

ours bettroen 2OO and 900 netore upstream frorn the proporod axla of tho dan,

It ls deslgnated as area E oa Drarlng TI-B-1 and shorn ln more detall oa

Drarlngs E-i.15 and III-.{-I5.

The gravel bar has atotel voh::ne of, 11600,000 oublo neters and an

averago thloknees of approxluatoly 10 merbers.

Tho gravel le oonposed of hard, cleaa, rounded partloles of llue-
8toao, sandstone, and fllat, the limestono being lnedouiaate. the f,Ilnt tr
deletorlotrs hrt tho offocts nay be noutrallzed by uclng a lcr-alka}l omcntn

The gravel io aandy wtth partioles ranglng fron O.1 n1lllneter to

45 oeatluetors la diarneter. It has a'rf'Ie quantltles of both ooarge aad flac
naterlal bub rtll requlro gradlng to meet speclfloatlon6.

The results of laboratory tssts are glven 1n Table 5 aad, the ou-

mlatlve frequonoy ourres aro plottsd on Drariag VJ-F6.

Idaauf aotured .Aggregat o

There aro arplo quantitleg of sultable llnestone on the lcft abut-

neut that uay be quarried for the nanufacture of fins and coarso aggregatcs.
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U.ASITER H.AI[ REPORI

BA,ST GHOR C.A}I.EL

Bomor.Materlal

Inpervtqrs Borrlg

Bassd on data from teet plts and augor borlngs thcre aro anplc

quantltles of lnpervlous borrcm aLong the atignnont of the oaneL. A large

portlou ol llpervlous borrcm nay be otrbalned. frou the canal exoavatlon, but

rrhero oanal oxoavatloa Ls lnaufflolent lnpenrlous borrcr mey be taken fron

Erees inredlately east of the allgnnent. Borf,lng.rould be reatrtqbcd to

the east slde to elirnlnate dsstruotlon of lrrigable lmd ly.tog to tha test.

Generally the ao1I 1s a eady olay and rould nake euLtable ooa.

paoted' f 1I1. The rratorial ls satisf aotory es lryervious blanket netcrlrt end,

as a oontraL core for soaod earthfltl or rookflll etructur€B r If ured for
houogeneoue ro1lod flII d.e,ns tho folJ.crrlng general li,nltattous Dtrst be ap-

pIledr

1. For dikos not exceeding 10 meters in height, slopes not rteopcr

than 2.0h to I.Ov shall be used.

2. For dlbs grsater than 1O meters but aot exceedlng 3O mters ia
holght, slopes not steopor than I.Oh to 1.Ov ehall be uoed.

The strongths of the Lmporvious borrow materials aro based on the gra5.n slze

srlrroa shon'n oa Draw'ing VI-B-6.

Perviotrs Borr^ow

There appears to be

based on data fr:om test pits,

amplo qua-ntity of perrrious materlal available,

ln both the canal excavatlon and. along the

B.I5



nlaor radlg. Tho matorlala vary

gular lltpstons dobrls annglng up

E[Iter lfaterial

from woll-graded sand6 and gravols to an-

to l5 oentimgters ln d1a:notar.

t

Samples of rivor gt'avele from various looatione along the c6.:ill

allgnnent rore oxarnined for use as filtor and drain naterlaL Grala elza

ourves of tho rer,dom 8ar:plos discloaed a percentage of flnes lnsuffloleut for
adequate flltsr protoction of the olay loan eolle oonterplatod for use la the
enbanknoat. Eowover, the raad.om saniples rero Beparated into a ooar6e and fine
gradatlon by sleving through a U. S. Staudard f4 aiovo. The pa161ial passlng

the #a sleve v111 servo adoquatoly as a flrst stage fl1ter for the olay lorurr,
and the naterlal retalaod, on the;fi4 sieve wiII sorvo as a e€oord etage filter.
The four r^andom samples exanluod lndlcated that about B0 peroont by relght of
the rlver gravors will eervo as first stage filter rnateriaL.

The random rlvor gravols are reasonably reIl graded vith parttcles
raaglng fron 0.2 to 9O nilllnetors in diaureter and, should th,erefore have an

average porzreability of about 4800 x IO-4 or/seo. Ihie natertal riII Ber.vo

ae exoellerrt draln naterial and is Go reco[uroad.ed. See Drarlag yl-5r6 for
graln-slze distrLbuti.on curyee of porvious natorlal-s.

Eiprap

&Lprap for the flwre sectioa of the canal nay be quarted from the
basalt oriffs at'the mouth of the yarno'k Gorge or obtaiaed frorn baear.t talus
depoeits lylag at the base of the cllffa.

Concrote iggregate

[atural Aggresate

fhe radls that drala the easteru hlghlaqds d.erlve their debrls from
ss"eral stratlgraphlc uaits whioh aro d,escribed la yolune II, part A. Thus,
the oornpoeition of tire gravel depostts a3.ong tho redis rilL be dete6lned b5r
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the I'lthology of the bodrook outoropplng lu their reepootlve dralnage bagtas.

lhls belng tho cass, tho wadle drainlng the northern area undsrlaia by aoft,

friable chalke, lnoludlng sono fliut, of the Bolqa Serles r11I hava gravol

doposlts unsuitable for aggregato. Or the othor hand, those dralnlng the

southorn aroa Iargely u.nderlatn by crystalllno llnestones aad. aandstoaes of

the ^\JIun Series and Zarqa Group nay have gravol deposlts sultablo for

aggregate - dopeudlug orr factors othor tha:a oornpooltlon. This oondltloa rae

oonflmed by fleld lnvestlgatloae ard ls lllustraterl by the reeults of labora-

tory tests on Sanplee 8, 9, and Io sholra ln Iab1es 61 7, and I, reepootlvely.

Sarplc ld ras collected. fron lSad1 .Arab rhlch dralns the northern area. thc

oh'a1k ras found to be uasultable for aggregate. Samples 8 and g weio col-

leoted from wadlo drainlag tho gouihern arca. Tho roeults of the teeta are

aatla faotory.

It is inportaat to noto that nost aatural aggrogateg ln the Jordan

Yalley area have approoiablo quautlties of flint. Tho fllnt ls deLeterious

bmt the effeots may be neutrallzed by usiag a lqrv-arkaLl cment.

Uanuf actured .Aggregat e

arnple quantitles of rock sultable for the naaufacture of flae and

ooarse aggrogate may be guarriad fron selected sitoa along the eteop slopee

that forr tho eastern bordor of the Ghor"

The basalt flors at the nouth of tho Yarrouk Gorge provide aE 6x-

oellent sou,rce of material end have previously beon reoomroeuded, 1a this report

aa a oouroe of aggrogate for tho Yarmorrk }lvorsion ProJect. petrographio

aaa).ysee of these rooks are glvon in Table 1, the result s shcrriag that they

rhould be lnnocuous.

The ohalks of tho Belqa Sorles that fonr the valIey slopee frroro

tha Tarmcruk Gorge to lYadi Iabis are aot suitable for ooncr.ste aggrogate" They
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rre ,ofb and fr.i.able an<i rubJeot to oavltatlon.

The oryatal'Ilne llmectones of tho AJIun sartos aad Zerga Grotrp

that outorop lntertittcntly aloug tho va}lcy vaIla fron lradt yabla to the
Dcud soa are & good eouroe for quarry rook for the naaufaoturc of ooarse
and flne aggregate. These rocks are rid.esprcad and rourd, provldc a ohotca

of tevoral eltes.

B-I8
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YA$rou(-Tdfrfu- pRoJEcr

IIT.STER IT,A}I REPORI

LOC.OL SOIIRCE OF CE&IEI{T

The ouly cenost nlLl ln Jotdau tr 21 kllonetors nortlrregt of fmrrl

ncar the vlllage of Flrhals n It 1g aocogelblc from .hnen, thc nearcrt rell-
head, by paved road.

& the preoeut tlm, tho plant has a Inaxlr''in and a nlalnuo outprt

of 256 and 20O ndrlo tons per day, rccpootlvcly. Tentatlve planc oell tor

lnatallatloa of an addltlonal klln ln 1965.

A portland oeuont rlr-lch oorrcopotrda to lVpe I, .A,STI( Stadrrdc, 1r

betn6 produoed at tho preaent time. fn the near firbure, a ponzolanLo type of

oemcat, lYpe I% .AS?M Standards, 1111 be avallablc.

Fotrr canplos rrere testod acoordlng to ASlil Standarda by the

Rober* w. Errrt Conpany, chlcago, Illlnoir, II. S. a. Thc rcrultg of thegc

tosts are glvon ln Tablos 9, LO, ""d 11.
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APFEtrDIX YI.B
r_.axuour-m[-IEIEf pRo.rEsr

rA?-ER AIiI.OLISES

Chenloal analysea rere

follcrlng rivers and radlst

Rlvers

urade on rater calplcs oolleotod frorn thc

{:

Yaraouk

Zarqa

.Iordau

T{adle

yablr

XufriqJc

RaJib

Elsba:e

Kafreiu

The raeulte of tha analysea are givca la
thc raters aro rolatively lor in aulphate oompannds

orlolum and should not have dcletertous effeots on

Table 12. They atror that

of magaecluu, rodlum, and

coaorgbe stnroturea.
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PEINOORAPHIC REPOBT ON AGGRECAIS F'G, COICHEE

U\RMOUK DTVERSION SIIE

By

Horvar:l A. Coonbs
Consrrltlng Geologist

Samples of basalt 300 meters upstream frorn proposed

damslte located 1.5 kllorneters upstream from

the nouth of the gorge.

Report prepared accorrling to A.S.T.M.
Designation C2)$-$2T, issued L952.

Srrnruarrr

The rock from the i.ndicated locallty on the larrnouk River,

Jordan, ts all basalt. Mord speciflcarly the rock ls a very fresh, graxr

vesicular, olivine basalt. Ihe veslcules range fron n'icroscoplc size ln
sone s2mFles up to those neasur5.ng several centlneters ln length in other

samples. A buff colored calcite has ent€red some of the vesicules as a

secondary naterial and completaly or partially flIIed a smal-l percentage

of the blcm hoIes. One sample shcmed a face covered. w-ith calcitb.

Under the mj.croscope the rock is seen to be very fresh rith
practlcally no alteration products. Ons fact is clear that all the ba-

salts are of the sane conposlti.on and probably originated fron the sane

source. All contain the id.entical rninerals found. in all the other samples.

These are: pragioclase, olivine, augite, magnetit€, ilreni.te, carcite,

and in one sample, a sma11 araount of g1ass. Ihe nain variation in the



Table L
Sheet 2 of 7
Appendix Vf-B

rocks ls the volume and size of the vesicules present, and the condltion

of the groundmasso In the hlghIy vesicular rocks the gror:ndmass ls finer
and ln one sample contained a little gIass. fn the less vesicular rocks

the groundrnass ls coarser and the samples contain a greater ooncentration

of oliyine.

Three features worttry of note in corurection w'ith this material

concrete aggregate are:and its us,e as

1.

. 2.

the presenco of basaltlc glass in ore of the sanqlles,

the high pereeirtage of pore space in goee of the sanples

because of vesicules, and

3. the presence of calcite as a secondary product partlally
filling the vosi-crr'lss.

The basaltic g}-ass is the only material obsetwed in the ttrin
sections that would ordinarily be considered deleterious. Although the

amount is sma11 it rnlght be well to specify a cement containing less than

0.5 percent of, total alkaIis. ff this naterial is qrramS.ed more of the

narginal portions of the flow might be included wtrer"e the pereentage of

glass would be greater. The above statements ar-e not intend,ed as a gener-

a1 opinion regarding the quality of the reterial. fhe A.S.T.lf,. Deslgna-

tion C295-52? specifically nentions that the report should rrot contaJ.n a

general statenent of oplnlon by the petrographer concerning the quatlty

of the material. Detp.iled d,escriptlons of the sauples are given in the

pages that foIlonv.
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Samplg No" 1. Fresh gray basal'b.

The rock ls slightly vesicular showing vesicules averaglng

approximately 1 mm in dlameter scatbered so as not to average more than

one vesicule per square centineter of surface. A few smalJ-er cavlties
exlst ln the rock and these are but a sma1l fractlon of the size of the

vesicules. No weathering occurs on the surface of the rock sanple sent

in. The hand specirnen is a unlform nedlum gray color ln whi-ch the snall

lattre of feldspar can be deter:nined by a hand 1ens.

The mi.croscope reveals the rock to be an ollvine basalt. Ttre

phenocrlrsts of olivine average approximately 1 nm in greatest dlnension

but the maximum approaches brlce this figure. Auglte ls also pr"esent

as phonocrysts but encloses plagioclase in a fashion typi.cal of many

diabases.

the most abundant mj.neral in the rock j.s plagioclase in the

form of thin, tabul-ar crJrstals. These average 0.5 rrn ln length ard. are

very flat rvhen viewed on edge. The largest ones can be seen in the hand

speci-men rrith a lens.

etrreen the rather felted texture of the plagioclase is a base

or mesostasis of very flne naterial couposed ruainly of sna1l auglte

granules, smaller feldspar crystals, nagnetite and iLnenite grains. A

small amount of pale brown glass occurs between sone of ttre feldsp4ffio

This has an index of refraction of L.55b. Several patches of calcite
were obsenred in the thin section. Calcite wor:ld be present in quantity

of at least several percent.



i:ii:.i.t,1,
A rough evaluation of the quantlty of minerals present would be

as follows: plagioclase 55fit oljrvine US, augite 10fi, groundmss, J.nelud-

lng glass and nagnetite 159, and calcita 31(.

Sanple No._3. Fresh, gray basalt.

fn hand specimen this rock is almost ldentical to Sample No. 1.

The vesicules are about 1 run ln dianeter and some partially or completely

flIIed w'ith calcite forming am;ryduIes. No weathering or secondarXr products

other than calcite are vislbre in the hand specimen. The snall, green

patches are clusters of olirrine gralns and not due to rveathering.

Under the microscope the rock shows plagioclase laths, olivlne,
auglte, and inte::granular groundmass alnost irlentj-ca1 to Samp1e No. 1.

Ttre ollvine and/or augite phenocrysts have a tend.ency to form clusters.
A fer olivine grains shc',r slight alteration to antigorite or bcrrU.ngite.

The groundrrass is almost, entlrely crystaIlLne. fhe small amount of pale

brom glass observed in Sanple No. 1 wa.s not present in this sIide. Ttre

nineral composition is practically identicar to sample No. 1.

Sample No. 3. Fresh, gray basalt.

rhe rock is very si:nilar to samples IrIo. 1 and 2, except the

vesicules are smaLler. Some vesieules ar"e partially filled T,rith calcite.
Again the olivine phenocrysts tend to forrn snall clusters.

Under the nicroscope the chief difference between this rock and,

Sample No. 2 is the size of the nesicules. They are nuch smaller, perihapc'

half the size of the vesicules in the first two samples. Horrever, this
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does not mean they ar€ any less abundant" The total volurp of veslcu-Les

would probably be the same ln all three samples. ThB klnd and qr:entlty
of nlrprals present is ldentical to Sarp1e No. 2.

SarFple No. ll. Fresh, gray vesi-cular basalt.

fn oolor and general texture Urts rock Ls al-l1ar to the othere.
It differs ln ttrat it ls obvlously vcslcular. lte veslcules merure up to
on€ cor ln length and most of ttrem are coarse ard Lrregular 1n shape. por-
tlons of the surface are coated rith a thln tnrff colored layer of calclte.
sone of the rarge vesicules are partiarly firled rlth carclte.

Under the microscope the rock is ldentlcal to Salples No. 2 and,

3. A llttIe quartz ras seen in a fev of the vesicules but the totel (Ftn_
tlty would be less lhan Zfi.

Sarnole IIo" 5. Fresh, gralrr vesicular basalt.

The rock is ldentlcal to the others in gerural appearance but it
ls very vesicular both in regard to the number arrl size of the blcrr holes.
certaln poruions of the rock may have as nuch as 2W pore space. sone

vesicules are cornpletely fill,ed with calcite but otherg have none. Uost
of the blow holes art enptilI.

Under the n:lcro.scope the essentlal differerrce betreen this rock
and the others is the conlltion of the groundraass. the high degree of
veslcularity suggests the sanpre originarly carre fron the top of the flcr.
The dark and dense grorr:dnass bears out this suggestlon. The plagLoolase,
olLv"ine and augite ar€ exactly like those in the other sa,aF1es. The in-
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terstitial mineral between these crystals 1s so charged. wlth fine magnetlte

and llmenite dust that lt is a}nost opague. Und.er such conditlons lt ls
fupossible to determlne if glass is present ln the grounrtuass.

Sample No: 6. Fresh, gray basalt.

Again the rock Ls ldentlcal to the others except ln the degree

of vesicrrlatlon. sample No. 6 has vesicules but they ar.e very srna11 and

lnconspictlousr Another featurr rrorttry of note is the alnost corylete
lack of carbonate in the vesi.cules

under the nlcruscope the visibre rninerars ar.e plagiocrase,
ollvlne, augite, uagnetiter and ifunerrite rrith a groundnass of holocrystal-
line granules of auglte, plagiocrase, and opaque nlnerals. No glass was

obserrred in the thln section. fhe holocrystalrine nature of the rock to-
gether w.lth the lack of large vesicules lndicates the rock cane fron the
central portion of a flovr" rnsofar as concrete aggr.egatc ls corrcerned,
thls type of the basalt ls the most desirable.

Sauple No. ?. Fresh, gray basalt.

lhe hand speciren shons

coupact and even grained rock. In
previously described samples.

oentage of olivine phenocrlrsts that
fhe reason may be dr:e to gravltati-ve

but a few scattered vesicr:les in a very

all other respects lt resenbles the

may well total over 25fr of the rock.

settling at the ti.ne the flclr poured

u'der the rnlcroscope the thln sect:ion shcrrs a higher perr.

out' calciurn carbonate ls present in sone of the blor holes but rorld

5
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nake less lhan 5/, of the rock. Sorne of the olivlne gralns are rimrned rtth
brorn alteraUion products but the rock is not weathered or weakened by any

secondary alteration. No glass was observed in the groundruass. It appears

to be composed excluslveIy of smaller grains of the other ni.nerals ln the

rocks.

Sample No. B. Fresh, gray basalt.

saruples No. ? and B are practically identical. They dlffer a

llttIe fron the othors ln the lack of conspicuous wsicrrles.

Under the nicroscope the rock shc,ws a hlgher concentretlon of

o}lvine phenoc4rsts arul ln this respect it also resembles Sa,ryle I[o. ?.

The plagioclase, auglte, olivlne, and opaque ninerals are aI[ remarkably

fresh and unaltered. lhe grourdmass is the coarsest of all the sarples

and ls holocrystalll-ne. No glass J-s present.

/r/ Horrard A. Coombs

Hovrard A. Coonbs
Consulting Geologist
Professor and Executive Officer
Deparfunent of Creolory
Unlversity of lfashington
Seattle 5, Washington

January 29, 1955
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*+ sanple separated on a No. I sieve into coarse and Flne
Aggregate classification prior to tests reported herein.

I'NII IJETGHT(rusEffit.)

Flne Aesresate *r
Cu.uulatlve
Percent Percent
Retalned Passlng

Table 2
Sheet 1 of l.
Appendtx VI-B

100
81
Lg
2l
06
a2

CONCRETE AGCREGAIE

KHAIID STORAGE SITE

Sarople No. IL

Materlal Retalned on a No. lr Sieve
Percent, ByWeight. . . . . . . . .

[faterla] Passing a No. lr Sieve
Percent, ByT'Ielght . . . . . . . . .

SIE\E ANAIXSTS

62.L3

37.8?

U.S.
Standarrl
Sl.eve Slzg

Percent
PaEgine

100
79
52
hB
37
25
20
ill
10
00
00
0o
00
oo
00

3 t/zn
3ll
2 t/zn
zil
L L/2u
1lt
3lLn
L/2n
3/8u
No. b
llo. 8
No. 16
No. 30
No. 50
No. 1O0

*
*

FLneness Modu}.r,s

oo
19
5z
79
ilt
98

3.8

Bodded WeLght



BUIK SPBCM'IC GNAVITT(sat@sis)
Coarse Aggregate
Fine Aggregate .

Coarse Aggregats .
Fine Aggregate . .

Fine Aggregate

ORGANIC IMPURI?IES
@
aaoaaaacaaaaa

2.52
2.66

2.Lg
lr.20

Plate No.

0.Bg
1.O2

flAx

5ooo

32L9
I7B}
35.62

Table 2

Sheot ? of 3
Apnendix VI-B

Iteighted
Average
(Corrr',ected
Perrent Loss)

7.o9
t.5g
o.g,l
o.B3

16:E6

ABSOruTTON
(oyTf61[Iffient)

aaaaataaaataaaa

aaaacoaaaaaaaaa

aaaaaaaaoaaaaa

aaa.aaaaaaaaaa

oa

aa

MAISRIAL F'1'IWR T}IAN A NO. 2OO SIE'!rE
(By lTeighb, percentl 

-CoarsgAggregate.... o o. o. o...
FineAggregate... t. e... o. o..

ABRASION OF C CAR,SE AGGNEGA]E
BY TTE

Gradingo . r . o r . . . . o o . o . . . o
lYeight of Silto1g Before Test, Grams . . . .

aa

aa
l'{eight of Sarqple After Test,

(Retained on a No. 12 Sieve), Grams . . . .
Loss iny{eight, Grans. o . o,. r. . .. . o

Percentage of 'ffgar... o. o . e . t ....

SOU}TDNESS OF CCS.NSE AGGREGAIE
BI I]ISE CF. SCDI"D,[ S![,FAIE (5-Cycles)

sie,e size 8:ililL.' {::t';,::rions
Sample Before Test,

Pasqtng Retained Percent GramsTW @ _3i: %'op-t t/.zn 3/Ln 1? .-.zo
3il+n 3/Bu 10 1111
3/Bu No" h Io l+oo?otals j5'o Tzfr

Passlng Finer
Sieve After Test
(lctua.f Percent

9.33
9.7A
8.33



Qualltative Exanlnation :

Table 2
Shoet 3 of 3
Appondix VI-B

Appearanc-e-9f .lrtaterlal AfteL3est - _
Pieces Affected

Pleces in
Disintgqratpd

Sieve Size
Pieces in
Test
tr'raction
Before Test
---7i-

u6

Passlne Retained

-

2 l/2n L !2nI t/2n 3nl
2
3

or Flaked--T2--
l_1

Crood ConditionT
32

SOU}TDIIESS OF FI].iE AGffiEGAIE
BI USE 0F SoDIUU SIILFAE (5:9Jrc1es)

Quantitative Results:

Passing
No,10O
No. 5o
No. 30
No. 16
No. B

No. b
3/Bu

No. 1C0
No. 5o
No. 3O
No. 16
No. B

No. lr
Totals

Sieve Size
Gradi-ng of
Orlginal
Sarrple
Percent

-Tr-lr.8
11r.2
27.O
33.6
,9:u

100.0

Weight of
Test Fbactions
Before Test,
Grams

:
100
100
100
loo

lr0O

Passirg Finer
Sieve After Test
(Actual Percent
Loss)_ -

7.1
8.3
9-5

,o:1

lifelghted
Average
Sorrected
Pereggt Loss)

1.01
2.21t
3.23
l.g2

8:86

Retained

-
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Table 3
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CCNCRETE ACCREGA1E

KHALID STffiAGE SI1E

Sanrple No. 15

BIILK SPECIFIC O}?AVITY(satffie?ffi-Dffis1s)
Sample, as recelved o . . . . . . . . . . . . ZnBz

ABRASICN OF COANSE AGGRXGATE
BY USE 0r TiE_Lc6 ANGETES MACgrlE

Oradlngo . . .. . . . . o . . r . . o o o . . . rAn
Welght of Sample Before Test, Grams o . . . . o, 5OOO
Welghi of Sanple After Test

(Betained on a No. 12 Sieve ), Grams . . . o . lOti3
Loss inWeight, Grains . ,, . o o . . . . o . o . . g57
Pereentage ofWear . . . .. . . . . o o o . . . I9.Ih

SO'JNDNESS O,O CCARSE AOCEEGAM
BY_USE 0r SOpIUl{.SUTFATE (5-c_ycIes )

Quantltative Resrrlts r
Gradirg Welght of passlng Flner Weighted
of Test tr''nac- Sieve After Avarage

Sieve Size Crlginal tions Be- Test (Actual (Cor-cted
Sample f crre Test3 percent Loss ) percent

Passing Ret_ained Percent Grams Loss )Ta7zrr -T.w -[r -r,3r ---r.go- ffi
1/,t! 3/p' 32 a2o2 5.23 Lo99
3/6" No. 11 20 LCO gJj I.B?Totals :fO JJf, 6;Eg

Qualltattvi Exaninat 1 on I
---Fiecesin Test Appearance of I'laterlal After Test

Siaye Size Ftastion
Before pieees ln

Passlng }fsqj-,4ed Test Disintegrated or Flaked Good ConditlonTaruff- 
-7tr 

_.6I_ --__z-- -
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CCNCEXIE AOOREGAIE

KH.{LID STORAGE SITE

Sa.nple No" 16

AERASIO{ OF COARSE AGONSGAIE
BI. IXSE 0F lTiE LOS ANCEIES ITACHIIIE

Gradi-::g... o...., o o...
lYelght of Samp1e Before Iest, Grams
ltllelght of Saaqple Aftpr Test

aaraaaa

aaaaaSa

llAll

5ooo

?2b7
2?13
55.6

(Retained on a No. 12 Sieve), Grams
l.ess fnt.ltleighbs Grans o o . . o . . . . .
Percentage cfWear . . . o o o. .. o.

aoao
aaao
aaoa



Table 5
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CONCRETE ACOREGATE

ZABQA IRRIGAITOH SITE

Sample No. 13

Material Retained on a No. b Sleve
- Percent, ByWeight. . o o . . . . t . . . .Material Passing a No. lr Sleve

Percent, ByWelght. . . . . . . . . o . . .

Weight)

61r.89

35.lt

tI

u. s.
Standard
Sieve Size

3tr :

2 l/ztr x
zlt ,t
t t/2,1
lrr {'
3/t{
L/zu r+

J/8"
i{o. lr
No. E

No. 15
No" 3o
No. 5o
llo. 10O
Fineness Modulus

Percent
Retained

00
0b
22

3z

66
80
B7

l-00
IV*J

100
L00
100
100

ffi

Percent
Passilg

100
96
?B
68
hz
3l+
20
12

00
00
00
00
00
00

Fercent
Passlng

100
9o
75
55
2t
05

* (Not j.ncluded in I'lneaess Modulus calgulations).

Sample separated on a No. h sieve lnto Coarse and Fine Aggregate
cLassifLcation prior to tests reported herei.n.

LTNIT WETGIIT--(Lbso Per Cu. Ft,)

Room
Coarse Aggregate .
Fi-:ne Aggregate o "

00
10
25
t$
79
e5

2,7,8

. 10L"7 (GdlsCaaO

taao
oaoc.
aoaao

SIHTE A}TALYSIS

Coarse_ Ag
r[uJ_atlve

Fl-ne A
ml1atlve

Percent
Retalned

Rodded Welght

" Lo'.2 ($Sh



Table 5
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BUIK SPECIETC GRAVITY
Saturated Surface Dry Basis)

Coarse l\ggregate
Fine Aggregate .

Coarse Aggregate
Fine Aggregate .

ABSORPTTON
(sy wATAEf;FiSicenr)

2.61
?.62

aaaaaaa

aaoaaaa

7,73
1.01

HATERTAL EINER T,HAN a No. 200 srEvE
(By Weight, PercenTf-

t Coarse Aggregate
Fine Aggregate .

laaaaaaaaa

.aoaaaaa

o.g0
h.lro

ABRASION OF COARSE AG{REGATE
BT USL OF THE LOS ANGILES I.IACHINE

Gradlng . . . . . . . . t . . . . . o . . . . . . llArl
Weight of Samp1e Before Test, Grams . . . . . . . 5OOO
'delght of Sample After Test,

(Retained on a No. 12 Sieve)., Grams i . . . 3BS
Ioss InWelght, Grams . . . . . . . ! . . r . . . L265
Percentage ofWgar . . . . . . . . . . . . . . . Zr.3O



S.etained
--$rL;i'-

3/80
Noo l,
Totals

0riglnal
SampIe
Fercen-i;

-T6-?.\
t_l

Tdo

We:ght of
Tast Frac-
tions Be-
fore Tost,
Orams

--r35T-
L100
3oo

z]DT

Passlng FLner
Sisve After
Test (Actual
Percent Ioss )

--3;s'r-
7.oo
1r.33

Tab1e 5
Sheet 3 of 3
Appendlx VI-B

Weighted
Average
(Corrocted
Percent
loss ]
--rfi?-

1.lr?
0"56
ECI

S(]IINDNESS CF CCARSE A/JONNGAIts
BY U,5,! OF SODIUI,I SULFATE (5-C"ve1es)

Quan'u:i.!abiv: f nlt-:r
Gra.ding
of

Sleve Slzo

Passlng
TAfTr-

3/ltn
)/B*

au a I,r t gl!_v,g. E *31!3g!1g1,

Passlrg Retalnedrgrgr- -l/rp-

Steve Si.ze

Pieces
in Tesi
Fra.et!on
Before
'f gst*lir-

S0iil.IDi'IESS 0F
Ef IISB O.tr SCDTU,',I

Appearaneu sI'yaterlal Aftor Test_-_-

S.nTff o-----T'hl-1pp-sd-- Pie ces in
Disl-ntegratsd cn i'iaked Good Condltlon

-T-_-jr-_--r8-

FI}JE AGGRBGATE
SULFATE (5-Crci-es )

auaqt :it. aIYe .I gsult: I

Si.ove Slze

Gradilg
cf
Orig:-na3.
Sana':le
Perceni."5;6-

16, t.t

3)"2
20n !r
lL.E
L0"2

i.ieight of
Test lrac,.
+.Lcr1^s Be-
fqrs fest,
Grams

Passing Flrer
Sieve After
lesi (rlc+.uaI
Percent i.oss )

Weighted
Averago
(Corrected
Percent
Loss )=Passing

ffi:rfrd
!{o. 5a
i{c" 3A
i'lco 15
llc' E

llon L
3/3n

Reta Lr.ed

uo]-roc
Nco 5a
Noo 3C
l{ O. Lo
!io, I
I$o. Lr

Totals Er6rxf,6

:_
100
100
10c
1C0

:
9.4
8"5
L"2
C.zJOt

2.gg
L"75
a.62
0.59

rs
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COI{CRETE AGGBEGATE

EAST GHOR CANAL AIf,GNMENT

( From Wadi Erst El
Sample No. 8 ( gast Ghor llLghway,

( post 55

I,laterial Retained on a No. lr SLeve
Percent, B5rl{elght. .. . ..

Haterlal Passlng a No. lr Sleve
Percent, By Welght, . . . . .

SIEVE ANALYSIS
(Graoi@tlelght)

Farras, on
at kllometer-

. . o . . . . . 83.A2

........16.98

ELne Aggregate x+t
ftrtmr1atlve
Percent
Retalned

Coarqe Aggregate *++

uumulataveu. s.
Standard
Sieve Stze

Percent
Retained

-E--ag
10
19
31
53
66
B1
90

100
100
100
100
100
100

Percent
Passirtg

100
9L
90
81
@
h7
3l+
t9
10
oo
m
oo
oo
oo
oo

Percent
PassLng

3"
2 l/zn
2n
I 1/21'
Ir
3/\'
1/2"
3/8"
No. h
No. 8
No. 15
No. 3O
No' 5o
No" 10O
Fi-::eness

x

{
It

2.

100
?B
68
5e
26
o?

Modulus-796

(Hot lncluded tn Elneness Modulus calorlation"s) .

*Jr Sample separated'on a No. h slere into Coarse and Fine Aggregate
classification prior to tests reported heretn.

UNIT WEIGIT
(Lbs. Per cu. Ft.)

Coarse Aggregate . . . . . . o . . . .
Fing Aggregate . . . . . . . . . . . .

oo
22
32
Lr
7h
93a

Rodded Welght
Room Dry

-..+ro@)
t-13.ro (rgrz n )



BUIK SPECIFTC GRAVIIY

Table 6
Sheet 2 of )
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q*

Coarse Aggregate . . . . ., . . . . . . . . o . 2.62
trtlneAggregate.. . . ... . .. o... .. . Z.&

ABSORPTTON
(Ey maffi'rcent)

CoarsgAggregate.. ........ .. r. . . ],.73tlne Aggregete .. . . . . . . . . . . . . . . . z.Ob

ORGANIC IMPUNf,IIES
(Color Value)

Elne Aggregat€ . . . . r . . o . . . . . plate [o. 2

},IATER!1L-[rNIN 1IIAN A NO. 2OO SIETE

Coarse Aggregate . . r . . . . . . . . . . . e . O.8O
ElneAggregate. . o r ,. . . o. r.. o.. o 2.IL

ABRASIOII OF COARSE AeTcREiATE
gT USE OF THE IOS A$GE,ES UAcEINE

Gradilg. . . . . . . .. o . o. . r .. .. . . ttAll
Welght of Sample Before Test, Grams . . . . . . . 50@
l{elght of Sample After Test

(Retained on a No. 12 Sieve), Grans . . . . " 35OO
IosslnWeight, Grams. . . ..... o. .... 1.rOO
Pefcentage of l^iear . . . . o , . . . . . . , . .. 30.@



SOU}TDNESS OF COARSE AGMEGATB
BY USE OF SODIUM SULFATE (5.CVCIES)

Quantltat:lve Results r

Sleve Slze

Gradlng
of
Orlglnal
Sample
Percent
-T6-

Zlr
l_0

I6',d

Welght of
Tes+" FYac-
tlons Be-
fore Test,
Grams

-TETuL].
lrOa

]]EI

Passlng Finer
Sleve After
Test (Actua1
Percent Loss )

--Tfr7-
6.60
5. oB

Table 5
Sheet 3 ot 3
Appendt-x VI-B

l{elg[ted
Average
(Corrocted
Perrent
Loss )

-fiI8-L58
0.11
E;ITT

PasslneW
3/\n
3/Bn

Retalned
-j7w

3/B
No. h
Toba]s

Grading
of
0rlginal
Sample
Pereent---fiz-

19.8
32.|t
8.8

10.L
22"O

To',d[3

l{eight of
Test trlac-
t,ions Be-
fone Test,
Grarns

Passl-ng Ftner
Sleve After
Test (Actual
Percent toss )

Welghted
Average
(Corr=cted
Percent
Loss )Fasslng

M;r60
No. 5a
No. 3O
No. ]-:f)
No" I
Noo L

3/Bn

Betained

No" 100
Non 5a
No. 3o
No. 15
No" B

No. h
Totals

1;
100
100
100

:
7.L
7"5
8.7
9.3

2.30
o.66
o,go
2.6

9:9rm0

9ualltIllve ExamlnatL on:
-----Efeces

ln Test Appearance of HaterLal Afber Tesi
Sl:ve Size. Fractlon

Before pleces ln
Passlng Retainod Test Dlsiatesrated or Flaked Oood CcndttLon]r-a4r-r7ifr-Ti-------T5----TE'-

SCXJND}.ESS OF FINE AGOREGATE
BY USE 0F SODIUM SUIFA,IE (5-Cyeles )

Quantltatlve Results:

Sleve Slze



Tab1e 7
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EAS? GHOR CANAL AIf,GNMEI{T

( From trladl Qarn on Bast Ghor Hlghway,
Sample No. 9 ( at k11or"16p-post IO5.

CONCRBTE AGGREOATE

Materlal Retatned on a No. lr Steve
Percent, ByWelght. . ... o i .. . . .

Haterlal Passlng a No. lr Sleve
Percent, QyWe!-ght, . . . ... . . . . .

SIEVE ANAItr$S
(oraaue@welght)

fllne Asmesate {-ii
LUmrl.atave

?0. E,

29.L1-

u. s.
Standard
SLere SlzeTTT

Percent
Retained

Percent
Passlng

100
92
B6
79
69

5lt
L:.
26
15
oo
oo
oo
oo
00
o0

Percent
Betailed

Percent
Passlrtg

100
7,
l+T

26
13
o?

3tt
2 l/Zt *
?tt l$

t l/2"
ln*
3/\u
l/2" r*

3/8"
No. b
No. I
No. 16
No. 30
No. 5o
No. 1O0

Fineness Modulus

oo
08-ilr
21
31
b6,
5e
?L,8b

100
100
100
100
l-cc
100

?;xz

oo
25
5)
7L
87
93

).7
x (ttot llcluded Ln Flneness Modulus calculations)'

{r)i. Sample separated on a No. h Sleve ilto Coarse ard Fine Aggregate

claisificltion prior to test reported herein'

UNTT WEIGI{T(Lbs;-E;-mr.)
Rodded tr{eight

coarseAggregate. o . c. o. o.. . 9m)
Fine Aggi-gate . o . c . . . c . . . . 1O5o8O (169h n )

Coarse
xulative
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Table 7
Shset 2 of J
Aopendk Vf-B

(sat@1s)

Coarsg Aggregate. . . . . . . . . . . ! . . . . Z.5B

A&SORPTTON
(ry weTg-fi]Ecent)

Coarse Aggregate . . . . . ., . . . . . . . . . t.5?
ELneAggregate. . .... . .. r.. r.. !. 3.09

ONGA}trIC II'trURITIES
@

ELneAggregate. . .. .. . ,... .. .. P1ateNo.3

MATIR.IAL TINBR THA}I A NO. 2OO SIEIIE
(By Weight, Percent)

Coarse Agpegate ., . . . . . . . . . . . . r .
F*lne Aggregate . . . . . . r . r . . . . . . . .

ABRISION Ctr COARSE AC'C"1EGATE

BT USE OI' THg LOS A}NEIES MACffiNE

Gradilg. . . . . r r . . . .. .. . . . . . . . tr4tr

Weight of Sample Before Test, Grams . . . o . . 5OOO

lveight of Samp1e: After Test,
(Retatn"d on a iio. 1? Steve), Grans . o . . . 3705

Ioss In Weight, Grans . . . . . .' . . . . . . . 1295
Percentage ofWear . . . . . . . . . . . . . 25.90

1.12
6.65



SCT'IIDNESS OF COARSE ACCNEOATE

BY UsE oF soDruH S_ULFATE (5{ycres )

Quantltatlve Resultsr

Sleve Si-zo

Sieve Slze

Gradlng
of
Orlginal
Sarple
PercentT

2,
16

firo

Gradlng
of
Orlglnal
Sanple
Pereent
-6:r-

5"I
1? tL.)OL

20.g
27.It
25'.|t

Tffi;5

Welght of
Test Frac-
tlons Be-
fore Test,
Orams--T5rI-

l}h9
hooyj6

Passlng Firpr
SLeve After
Test (Actual
Per'cent toss)

-:rf
L.5o
lr" 33

Tablo 7
Sheet I o1' l
Appendlx VI-B

Welghted
Average
(Ccrrected
Percent
Loss)
-:3:06-L.L2

0.59
Err

Passlng Retained
ryA7r -JI[r3/1f 3/8a

3/8a I{o. h
totals

Qualltatlve Exl$.natlonr

-?IecesSleve Size

Pqsslng Retalned Test Dlslntegrated cr Flaked Oood CordltlonTaTT --7W -Tr T ----T5- -----:II-

SqrlfDllESS 0F FII-E AGGAXGATE

BY USE 0F soDfUu SUTFATE (5-cyclrs )

QuantLtatlve Results:

Passlng
r6;-IM
l{o. 5o
No. 30
llo. 16
No. I
No. h

3/Bn

ln Test Aooearance of Materlal Afber Test
Fraction
Before Ploces ln

Retalned

Welght of
Test F:rac-
tlons Be-
fore Test,
Granls

Passing Elner
Sleve After
test (Actual
Percent Loss)

Welg[ted
Average
(Corrected
Percent
toqs )

no]-roo
No. 5o
Noo 3o
No. 16
No, B

No. L
Totais

::
100
100
L00
100

E?,0

33
L.3
5.,
,:

0.51
0.89
1"5I
L.97

E

EE8



Table I
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CdIICRF:TB AGGRFE/ITB

TiAST OHOR CAHAL AItrGNI'IFNT

( fran rdadl Arab, on East Ghor tlip,hway,
Sarrple ltfo. 1O ( at klloneter-post I55.

Material Retained on a No. L Sieve
Percent, Byl.treight., . ..

Materlal Passlng a No. lr Sic,we
Percent, B5rlJeirr,ht. . .. .

........(-t\.3,

.......'35.65

SINVE ANA]XSIS
(GraainE,@ l.Ietght)

u. s.
Standard
Si-eve iiize
T-TTTr-
J,I
t L/zn *
Ztt l{-

L l/ztt
1" -x

3/\'
l/2" tl
3/8"
No. lr
No. I
Ilo. 16r

No. 3O
xo' 50
Ho. lOO
Fineness Modulus

Fine Agrregate *'; _
Cunmlative

Percent
Retained

-T0-_o6
11
22
31
53
69
Blr
9t

100
100
1m
100
100
1m

7H

Percent
Passing

l_00

9l+
89
78
69
lfi
3r
]6
ag
oo
oo
m
m
m
oo

Percent
Retalned

Percent
Passing

t_

100
BB

73
56
35
1B

oo-12
27
Ll+
65
82

2.fr
;t (Not lncluded ln li'i-neness l{odrelus calculations).

*-;,' Sample separated on a No. lr Sieve irtto Coarse and Fine Aqg:regpte
classlfieation prlor to tests reported herein.

UNIT TEIGHT

Bodded Weight

Coarse Aggregata r .
FlneAggregate...

(Luu. Per Cu. Ft.)

Roon Dry
93.5 0JJ9? xe/Y'3)

100.5 (r6op t' )



Table I
Shaet 2 of 3
Appendlx Vf-B

BUII( SPBCTT'IC GRAVIIY(saturefe?fm-nflE'5rs)

Coarse Aggregate .. . . . r . . i , . . o .
RLne Aggrggate . . . . . . . . . . . . . .

a

a

. 2.lr8

. z.ldl

ABSORPTTON
(ay wEGE:[JGceDt)

Coarse Aggregate
SLne Aggregate .

. o . . . . . . . 3.57......... 5.L8

ORGANIC IMPURITTES
@

ftL:le Aggregate . . . . . . . . . . Betrreen plate No. 3 enct
Plata l{o. lr

MATERIAL F]NM, n{AN A NO. 2OO S]3VE
(By l,ieight, Percent)

aaaaaaoataaata

..aaaaaaaaa.aa

ABRASION OT COARSE AGGBEGATE
BI USE OF 11{E tOS AT':GEAE^S }IACHINE

Coarse Aggregate .
Fine Aggregate . .

. 1.O9

. 9.73

Gradilg... . o........... ....
We1$rt of Sar,rpie Before ?est, Grams . . . . . .
Weight of Sample After Test

(Retained on a No. 12 Si-eve), Grams . . . .
Loss lJlWelght, Grarrs. . . . . . . . . . . . .
Percentage of Wear . . . . . . . o . . . ., .

a

a

llAll

5ooo

3h5L
15tr6
30.92



SOI'NDNESS OT COARSE AOCNEGATE
gt usn otr' soorul,t sul,FlTE ('-cycles \

Quantitatlve Resultsr
Gradlng
of
Orlglnal
Sample
Percent--zg-

,22

0g
T66

Welght of
Test Frac-
tlons Be-
fore Test,
Grams---Tror

].'2]-:2
lrof

f]r6

Passlng ftLner
Sieve After
Test (Actua1
Percent Loss)

----rfil'6-
L9.67
ill.33

Table I
Sheet 3 ot 3
Appendlx VI-B

Weiehted
Average
(C cor rected
Percent
Loss )

-TEZT
3.b5
Ln2g

a5;99

Sleve SLze

Passlng RetalnedTAzTr 
-I7tri/r.3/\n 3'/Bn

3/Bu No. h
Totals

Qualitatlve Examlnatlon:

Steve Slze

Passlng Retained

Sieve Sl-ze

ln Test
Fraetlon
Before

Grading
of
H-ginal
Sarrple
Percent

-r8-;r!7.2
i^ /cu.o
15. B

1l+. B
12' lr

T6U''.7

Passing Flner
Sieve Afber
Test (Actua1
Percent Loss)

Aopearance of Matertal After Tast

Pleces in

{_

Weighted
Average
(Cerected
Percent
Loss )Passlng,

No. 10O
No. 5o
llo. 30
No, 15
No. B

No. lr
3/8"

Retained

No. I00
Non 5o
No. 3a
Noo 16
Nc. I
No. L
Totals

1;
100
100
100

:
B.g

10.8
].:2.6,t:

rldr
1. 81
1.95
L"75

7,75Ti66

---Eeces

Passlng EelqileC Test Disintegrated or Flaked Good CondltlonTa7Ztr ---1y1frr -T?- 
-f -=f T

SOU}IDNBSS OF F'INE AGCNEOAIE
BI .USE 0F SoDIUM SULFATE (5-Cyeles )

Quantitative Resullsr
I'Ieight of
?est r?ac-
t.lons Be-
fore Test,
Grams
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TAE'IAIION OT TEST RESII,TS

OF CEMI}IT IBOM

JORDAN CEXiTilT PIAI.IT

near Anmanl Jordan

Sanple llo. L

Teeted Ln accordance rittr nethods prescr{.bed ln ASII{ Destgnatlons
c15o-b9 and c185-L9

PHTSTCAI, IESIS

Elneness:
mffi;[II Passlng a No. 325 Sleve,

ByWeight, Percent. . t . . . . . . . . . . . . . . . . 8O.O

Plaeness:
G;iI$ surface Value,

Sq. Cm. PgrGram. . .. .. . . . . .... t .. . .. .

Normal Conslstencry:
l@ea

$yweight, Percent. . . . . .. . . r . . . r . . . . o

L632

2lr.0O

SoundneEs:
Eiffie Eqpanslqr

Percent. . . . . . .. . .. . . o. .. a . .. . . . +7.01

Time of Setting:
ffi

Initlal Set - Eours:
Final Set - Eours:

MiJtutes...... o.... o. 3:OO
Mfurutes . . . . . . . . o . . . . bz55



Tablo 9
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CO}{PRTSSTV E STRF]NGTI{(onffis)
( lbs.Per Sq.In. )

2250 (L58.2
2225 (t55.4

Average - T7fr (154.1
Water tsed fu' Welght, PercenL . ,
Flol (Conslstency), Percent . . .

Age At Test

Age At Test

Average -
Water used ty i'Ieight,

3-Davs
21OO (L47.6

TENSIIE S1RMIGTII(on@s)
( Ibs . Per Sq.In . )

3-Days

36, (26.a tt )

?d 131.3 ;: lPercent.....1o.5O

CI{H'{ICAL AMIXSIS

Kglenz)rr)
,t)
tt)

re/"*2),r)
,t)

.: ,)rr.ro

. . . IL2.5O

xe/c#)rr)
rr)
")

7-Days
3075 (2L6.2
29?5 (2o5,7
3o5o (2t4 ^4
36'17 (zrz .r

7-Davs

-

Ir2o (29.5
lro5 (28.5
Lbo (N.g
w (29.7

t

Magneslum Oxide (MeO), Percent
SulJur Triocide (SO3), Percent
Ioss 0n lgnltion, Percent . .
Iron Oxide (Fe2Oj), Percent .
Alumlrrurn Oxide ([froe), Percent
Sodium Oxide (NazO)r- Percent
Potassium oxide (KZo), Percent
Alkalles (Summation Percentage

Percentl(2O) r..... o

.........o....?9

. . . . . . . . . . . . . Z.LO

. . . . . . . . r . . . . 2.OI

. . . . . . . . . . . . o 2.72
..........o.5.OO

. . . . . . . . . . . . . O.37
..r......o..O.1r7

Na2o+O.5[B
. . . . . . r . . o . r 0.67

. . . 65.00

. . . JJ.56
. . .. O.19

Calciunr Oxide (CaO), Percent . . . . . , . . . .
trLcalclun Aluminate (3Cao.AI2O3) percent . . . .
Insoluble Residue, Pereent . ; : . . . . . . . .
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TAHJI,ATION OF IT,ST RESULTS

0r ci},fn{T rBoM

JORDAN CM,fENT PiA}tT

near Amnan, Jordarr

Sample l{o. 2

Tested la accordance rrlth methods prescrlbed ln As${ Destgnatlcr
cr5o-h9, ffpe 1

PETSICAL TESIS

Elneness:
Ma:EEEEfpassing a No. 325 Sleve,

ByWelght, Percent. . . . .

Rlneness:
ffiT.c Surface Va1ue,

Sq. Cm. PgrGra.m. ... . .

Normal Consi-stency:
%ffi1red

ByWeight, Percent. . . . .

Soundness:
mmme Upansion

. . . . . . . . . . . . " 81.20

taaaaaa ......1?27

. . . . . i . . . . . . , 25.OO

.....+0.2O

Initial Set - Hours:
Fi.nal Set - Hours:

Mi-nutes . .
I,Iirutes . . oaaaoa

aaaa 3$5
5:00

TLme of Settins:
GlLmore l-{eIhod
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COI{PRESSTVE STRINGTTI(onms)
( Ibs.Per Sq.In. )

Weter used bgr Wetgfrt, Percent . .
Flow (Conslstenctr)r Fercent . . .

Age At Test

Average

Age At Test

Average
lfater Used bgp

l-Days
f9fr-(:,5:..z
22OO (L54.7
2250 (158.2
2200 (t 4.7

rg/crrrz)
rr)r]

o . . . 55.7t
r o . ']-L?.SA

Hffitr, re3,4 xe/c#)
3r5o (za:-.5 tt )
3a25 {2L2.7 tt )
ZVT, (209,2 " )

TENSILE SIBIiIqGTII(on@s)
(Lbs.Per Sq.In.)

l-Days
W(25.o
32O (22.5
llro ( 23.9
I8' (2i,8

Welgirt, I'ercent ,

7-Days
EEd--(30.9
lrao (4.5
b5 ( 30.6f (1o.6

xe/ctrP)
,),
rr)
,)

xe/c#)
r)
tr)
")o.o...1O.?O

:rt

CHI.X{ICA], ANAI;rSIS

Alumlrum Oxide (lfZg:), percent G'

Sulf\rr trloride (S93), Percent . . . . . . . . .

Ferric Oxide (FerOa)l Pereent . . . . . . o . . . r . . i
Magnesium Oxlde (!t-go), Percent . . . . . . . . . . o . .6
Sulf\rr trloride (SOe), Percent . . . . . . . . . . . . c,a a a ct

a a a aa

5.26
2.56
o.99
2.Og
o.22
o.67

65,\b
2.33
o.13
9.6L

Sodlum 0xlde (Na2O)] Percent . . . . . . . r . o

Potassium Oxtde (fZO), Percent, . . . . . t . . .
Calclurn0xlde (Ca0), Percent. . . . . . . .. .
Ioss Onlgnitlon, Percent,. . . c . . . . . , .
Insoluble Residue, Pereegt . " . . . . . . . . .
?ricaleiun A1un!:ate (3Cao.A120j), Percgnt . . .
ALkal1es (Sumrnation PercentagE fia0+0. 5$8

a a a aa

a a a aa

a a a aa

a a a aa

Pgrcent KeO), Pereent . . . . . . . . . . . . . . c. 0.66
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TABUI,ATIOT.I OF TEST RESUIJIS

OF CEI'IENT TROM

JORDAN CEMENT PIAM

near Amnan, Jordan

Samples No. 3 and tl

Tested In accordance wtth rpthods pnescribed 1n AsTM Deslgnatlons
c15&{9 and cL85-Lg

PHTSICAL TESTS

tr'inenesst Sample l
fieIeTmI Passlng a No. 325 

-

Samp1e h ASTM StdB.

Sleve, By lrlelght, pereent 80.5 BL.I

Flneress:
SFe-oiTTE Sur face Va1ue

Sq.Cmo Per Grarn

Normal Conslstency:
@rrea

By Welght, Percent

1585 L?SL tSoo nll.

25.OO 25.@

Soundness;
fuToffiE'Expanslon, krcent +0.19 +0.62 0.50 naxo

Time of Settlne:
GIE;ffifrT'tr

Irdtial Set - Hsrlrs r Mlnutes Lt20 ZISA not less
than Lc0O

FlnaL Set - Hours: Mlnutes 5n10 h;lrO not more
than 1O



Age At Test l-Days ^P.S.Il-fr-g/cmz -:---.i- , atP.S.I. Kg/qt'

Sample No. lrj-Davil-f-Davs
P.s.i-i6:/cm2 p.s.Tifi/cm2

COMPRISSflE STRENGTH(onffis)

-Days

Table IL
Sheet 2 of 2
Appendh Vf-B

-rns5u- z00r
2650 186.3
272O Lgt.z

?-Days . ^P.S olo Wcmantf -16r
lrfO 28.8
hzo 29"5

lcz 2g.7

age - 2278 160.2 3O0B 2L1.5 21L2 1"50.6 27lro L92"6
Water used by Welgrtl % 5\"29 Sllr?g
Flou (conslstency), % ]'J2.9o 112.50

TENSIIE STRENGTH(on@s)

zfiT IsI;r
23LO 152.L
2200 t \.7

Av6r-

ZW TB;lr
3250 228,5
3U25 2L2.7

zT00- r[rfr-
2290 158"2
2o?, Llt9.9

3-Days.;--L, . ^P.S.I. Y'g/cmz

-t6- -nr.-E-
3f'5 22'o]-
325 22.9

33O 23.?

Age at Test 3-Days
P.S,F-@/cmz-f[r T.r35, 29.o

. 32O 22.5
Aver-

t ase 3Lo 23.9
Water used by llelght, %

7-DaYs
P.S.IiT-g/cm2
-Eio- Trr

trlO 3O.2l$5 jz.o

Llrz
10.70

3r.1

I,lagneslurrr &<lde (MgO), percent
Sulfur Trioxlde (SOe), pereent
Alumlrmm Oxide (A12d1), percent
Ferrlc Oxide (Fe20!)i percent
Sodlum ffiide (Na;oJ, percent
Potassium Oxlde (fzO), percent
Calcium Glde (CaO), percent
Lms on lgnitlon, Pereent
Insoluble Besidue, percent
Tricalcium Lluminate

(3Cao.AIzo3), Percent

Alka11es (Sumnaticn Pereentage
(Nar0lO.558 Percent Keo), Percent

CIIEMICAL ANAiJSIS

above analyses indicate that Sample
cenent. Sample llo" I-r eomplies with

10.70

Samole No. 3
0.91
2.!?
6.IL
2'67
0.3,
0. 81

61.9b
2.77
0.72

11.58

0. 88

No. 3 complies wlth
Tfpe IlI cement.

Sarqolg No. lr
1.05
2.7L
6.Bg
2.77
0.b0
o.8g

6l+"L8
2.39
1.Ilr

13.58

0"98

Type I andThe
III
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