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Technical Memorandum of Public Works Research Institute No. 2563, Feb. 1988
Present condition of Roller Compacted Concrete Pavement (R. C. C. P.)

——— Mainly from the reports of foreign countries ——

Pavement Division, Road Department
Yutaka Anzaki, Head of Division
Hiromi Katakura, Researcher
Yoshihiro Hino, Assistant Researcher
Concrete Division, Geology and Chemistry Department
Shigetoshi Kobayashi, Head of Division

Hiroshi Tanno, Researcher

Synopsis :

Roller compacted concrete pavement (R.C.C.P.) is notified in recent years as a new method
of construction that can make shorten the construction period. And test construction of
R.C.C.P. has been done already at several places in Japan.

The main R.C.C.P.’s reports of foreign countries and reports of test construction of R.C.C.P.
in Japan were summarized in this report, in order to raise the recognition for R.C.C.P. and to

make clear the research themes that must examine.

key words :
concrete pavement, R.C.C.P., pavement design, mix proportion, construction, roller

compaction.
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HMEERIEAN « ~) 379 — 535 Ft. Drum New York 1987 543,400

1) 15200 DHILEHD
2) L4000 DOHEDHD




#£-2.2

RAEEILBY 32X RCCPOKIY

BT W B O &) MTHE | WIEH ()
AV MRRAABY-F  (GR) KRt 2 > T, ABil) 1987 1,800
BN B % UK BRERLRS. BadD) | 1987 520
1553 1 8 o e (RAHBSAR, HRBEAP A | 1987 1,470
N—Fv7xY7
AR CRREMRB G T, BT | 1987 950

S g e e e i = B e e b A e s s Wiomn T m



3. EREHETIORR
3. 1 BEREt0ORK

ChIECHars Y — METHE, MOEIE, BEOXFNET, a2 - FMaEISHEES
NAMOET BN L, ZHBEHE, ZO5UE, BXVRIESRE»OROONEFHRRIEL L,
RE SNERAHEGHRNIC TS L EF IR ET L Cua 2 ) PHE L CIRESRTE T,

40 ELEZRCCPRIHFHBVWTY, kO ) - MR TITDAC& a2 ) -}
FDEEEH L E FFEEIENTV STV, 227, —# TR C C P DI HIESERIICIE LT,
m%wbwtu§5$H£&MHﬁl%mwfmbbmbbotoit&%ﬁﬁ@ﬁmib,k%ﬁ
BiEEDary 7 ) — MEFEEFLLDOPMAVWOLRTWAE L ) Tholze (TORIZELT, 1550450
AL LDE ol ) :

W& H R TWAay 2 ) — MEOBEHOFRENY LB ERDE I I b,

1) a7y — OmMiysaE

NETIX, 42kgf/cdF2E (600psi) DEEIRA L CWBLDH 45, 49kgf/cf (700psi) A2 4
(XEkA —3,4), ThPSD LD b, X TCIEHHLMMISRTVARWAI RS LITE CAEOMHIT
BMEFRMERTWEEEZIONS, (A LXELA —5TId35kgt/af (500psi) *iR/H)

FZRCCPR—FEDI V7Y — MW, EHHEFEICHTHMIIEEDHENKEN EHDD
MFE# T HIEHNTCEHE LAH (XHA—10) bdHol

EINCHE, 50kgf/cd (710psi) X/HVTWABLDA 1 (XBEKC—1), 20D D, FHIFTh
ERILAKEDOMITEENEMENTVE L) ThHbH,

2) Zofh

ZODa 7)) — P OFEM S 03k & 1UIFE LMV S hTwnis,

¥7:, BEOFHNEROEHAOEMNEIIOWTHIEREE S HE: LA L L3 a3EidEd

07::0

3. 2 KA HHOBRK
1) et
RCCPIZHAVwAary ) — boOREHFEE LT, BELLINITORFATIIRDLI L2
DFEEHIRS N T,
(1) ¥xA¥ bavyzy— i , »

D}, —KDA 7 ) = FCELHIVHORTWALDTHY, a7 ) — FOEED, K
LAV MERIEAEDHZE (HAHEHPANTEA Y PRILERGAT AT E) 2FIHIL, KA b
WEWCOPELSELRETENR, Y7 )~ FOUSRKELERL, 54 CHIERERLTY,
Mﬁk?bﬁﬂﬁﬁﬁféémkx/bmblva%ﬁ“?ébwféao

M, MEAROSPIEBA VAT I — (#KOHHDE) CHELTYWS, FIZITERT




BRI TH LRBRBEN IV Y RF Yy Y—2—%, RCDLEYDEHEY 3> 7 1) — }Cl3,
VCIAYIRT VI —=2A—F, ZOMO—KHASFT Y Tay o) — FClt, 252 7REBRE MW
TEBLTWS,

MHABEOLIZ EHAWIRa vy 7 ) -t OMET bbb IV ) F -1, —FOa Y5 —
FBLUBLEERSNTWARCCP TR, SIEHE (s/2) HHvbhsd, $-RCDICE
WU, XY bR-Z MEOMFHEBIC T 28E (Kp (bLIka) ), BXoEry e
DHMFHERIIMTHHE (Ko (bLIRAB) ) HIESATVS,
(2) AV MRSERE (VA VERAY L) KR

COHRBBEORFFCIE, —RRICHBHE LTUIWHRTWA 2 v MESERBRATORE
FRETHBEEMVORTVD, —fZICIE, BHROLA Y FEMALERATOARES:, J 1S
A 1210 CEOZREDERERI ) FIEDOLN TV AREDREBEYITo 1 & X, EHD S -4
DEBRIED R L & kit (=F8&KK (Optimum moisture content ) ) l:if&ﬁz"s"éjiﬁi’éa*)
bo LIEL, BBEAKEDLTORADE, HMIEDIKTFAE LWAY, BRESKILL ) 2RMD
DEKDFEES MDA LD B,

SEBAE LIRS IO BIL SRR L It o1
EELT, 27 bay s ) - MR LBMERIFML WA b DI, SHETTIHTH), F
T4 36 GRB1BIDBEE LCRR) Thoto I, 2y MESEMRAIZL DA
GEIRMLTL b0, SEIM, ENLIFAICHo7 ZODIHa 1) — MR MESER
BHXOGEMA S Bld D, FRHET LRI LVEWIDOHBURO & ) Th 5,
2) & A
AEBELLBTHATHC SR Tnzar 7 ) — FOREIOWTER L SRRUTO L) ¢
bote (W—3.1, 2H)
(1) Hfit2 > M
HEEMLETHRCCPOH{TL A Y M, SHETEA—RI5Y 7, 24—2X5 7 FH
T5%(120 (kg/ ') ) BIEDEHTH > BIHE, $XTI12~14% (290~340 (kg/ i) ) Hi—
B ChHotze T, BINOHE—DEITIZ270 (kg ') TH otz
HHBPAOEEMEMLETHRCCPIZPL T, HETRTAYIDOHR—- |} 5 FLEET
360 (kg /) M ERCVLSHL, 1313280~340 (kg/nd) DEIIZH Y, HELHLE LD
maﬁwﬂtﬁﬁmén(wtoﬁmfu,ﬁmdm(M/ﬁ)wﬁwf&oto
COEHE, HMHEENEZRETHLEELLDHELENICBII L2 Y MERIROT A1
oo T2, —RXDBHEMI L 7)) — PERBELTHRRMMVERX Y M ECH T,
ENOEITh vt 2 7 MESFHERTOLHNIIH S A TRV, WHRAP LR DT
EERHIFLIZE, BIUPYVANERA Y P COELUITELAEDHWLDE LA LS



%o
(2) Hifuks

B AHEETHARCCPIMLTIE, SETIEIE LTI0~150 (kg/n'), ENTIE90~120
(kg./ ) R ENTW,

WU XL ETHHDOIM LT, SHEOREHHTIS (ko nf) (LKA —2) W)
HREALSSH Y, OMWIZIHBNEETHS (kg ) (LKA —-8) s TwibDbdb o1,
LEELEIME LT, BRI RAKREZIRHLTWS LEES D,

ZOXIHEEENE IR LZGE, ENO S O HREMIWKERET, IO ¥Na Y
7)) — bOKBEERELTH, IKWKRTHLZ EADI ST,

F - 20N, SHEHCB L ML Y OR SHPTER I N TV B DKM L W A
HEEND, FICENDO SOV vk Lo e LT, illtx r biddh { LCHIE
FLITEELTCnAZE, EBIEESICELA0UDREANIIKCLEYE LT E, Kbk
CLTREIOZSERIEITB ) ELTWZ e EH, HE2bhb,

(3) Ktz it

HNEOFICIE, (3120.30~0.45Tdh Y, ENOFITIXIZIT0.35~0.400(tiL 2 o Tz, 72721,
SLEC 1 FI22030. S0D AR O N T b DHDH o 7o

IhSDAE R Y M, —BROBEMaL 7)) - FERELTRRNEDTHY), SHEEEN
FPRETH EENER RS KEA Y PREFH LT,

(4) Zofb

BHRECHET A5 E LT, SFHhoidiig (0.075m (#20055v) BLIF) %5 ~10%F
BT EFHERLTHDHLDND o B, TOHME LTIEEINIAES$TH I EMHIT
Y (R QY AR

3) EmAE
(1) x>}

EAY M, EEENVIT AL MER, FRUITIAT 222 ®10~50%wikE Lz b
DR, £ HMENTWE, EL—HIZBVLT, PV b7 ¥ Fex ¥ MR 20loiRse
AV (BlFbEA ) OFRFEESRTOWED, ChbidwnwdFnd kM EORERM L b
DTHo1,

(2) B4

RIS 5L LT, AR Y CRIA#40%ULE (TEAUTS0% L LT i3 ad) v

BH)MAVE ST, ThidFHALOLAEL T L AFNOHMENF T A0 TH S
BRSNS, - :
B RAREI20mI T b ORS GRS T Y, M EOBAS 5 19mL T % kit

—_T7 —




5 (XkA—8) tofdbdHorz,

3. 3 BIOBRK
1) RCCPOIT
(1) &y 3w

NEDETHICIE, 18PN ) ORTHENRKZ VDI, AROFEEI 2 — RO
79—t (BUF, RCC) FRATCILEHERDT T~ MBI ShTBY, 75 Lo b
10007,/ h 2 HR 5 b DALV, MY W, RCCABEED DI 2 ) — b CTHHE &b,
MHED IX D1 DO CTHALNTINIFYRERNIh TV,

PABETHE, EHEX I F L, 15 FOOMBLRALTHD RSy FR I FJ O
MOHZHT 1 STROLNTRAHIDI, RCCOELEIZO MMM IR TV, —HTlE,
BV ) - L ORBIHMENSENXFFAIF P CRCCEBELAGH b2, (i
C —26)

(2) &

777 P CEBENIRCCRY VT T - 7 CESNAY, (GEKEL ST 570180
DR CClEAH—THbih s, i?;ii‘ﬂfiﬁm;t%ksoﬁi THAEINTWA,

(3) BHL

SHEITH, —BTCTV YRS LRV L5 17 1857 CCREA—5, B—1)
bHDH, —BINTBT ATV E 7429 YRS TV, 1512, POILBIC b 2IE
DEEDET) CENTELEREDIA TOTZT7 7 Vb 74 =5 Vv HE SR TVS,
:nu,170—FK&VN—%ﬁitﬁwfﬁiéufﬁb,Ch%ﬁﬁ?%:tﬁlofﬁﬁ
LIEDBRDIFII % U LOHAHB LTV,

TATZ7WET7 429 Y32 X BE09L Tk, —BOfLEDIEIZ20~ 255D EHF A% v, BIEAS
FEL A58, 2RI TEYLITORL TV A, Z0%6E, TMEOw#R, HRDHES
%mLT,t@@ﬁLbE%T@lUﬁbt&%waégﬁﬁééo(imA—3)

B, SHEOBITREFITHV SR TR, KAETH, SBR4E, BIEOBL, S
LRELLEFPH D,  (XHEKC —26)

(4) BEZeHoZE

RCCPDYE, MIELHENLELALDILSE, BREVOEH—ZIIEBE IR THEY,
BISHOK, FESHEHSILEMOBAN-F 72 ) 7ClR, BHEOI 7)) — P EEOEE 8
BLT, &ﬁtﬁﬁﬁ%%%ﬁLtRccpt,ﬁ%@RCCPawmﬁwtbﬁIénfmao
(5) #EH

WROHH:, BRE b, Mﬁﬁéﬁ37177w&%¥®%@bcﬁméhabwtfbbu&
Vo ML, MIEREIZIE, 7~10t OKBUESIO — S HEIRCHVOGR, 20, FEBRIEIECH

T T T e N s R sy e - L T T T TR R T



WHh, THIZHEWT, TKEIEIZ8~20t Dy va—5, {LESETEIZ3I~9 tDy V57 A
0—-IAHHINTNnAS,

(6) =i

FUAIORFEL % 7 BHHAT o T AL WA, KAETIE, FokEbolis 1 ~3 ame
HREHTWHIBHTCITbLRLTWS, 48, JEICB AR ALATCRE, RCCPLEIZTRAT7 7V ML
RlZ AT HEORMAE LR L C, RUISGERNETT> T 5 ElidbdH b, (UEKA—6, B
—1)

(7) Bib

HMENZ BT, IEHBER TV AEITAIIE AL EWLDIZ, 12~74mORE TGO U
DODANFEEL TnbH, —FTl, RBENICH v ¥ -BHOKRITYRAAL:EHbH 50, TOE, B
HEAESNC, HPEMINGOCDNORKEL ) I & oreodl, KOOI S
T, BILFHLE, YRAMICETAETHBIE, 7vyPaVafrbea—-nFdaqfr b
3T ohsh, HHIBIEELE 2 A7-01, BEE L DR TV,
(8) Ttk

HNENZ BT 5 FHEOFMIL, FKAFEERFE LU CEL, AU E#Z10miZEE TTFHITnw51;
$t (LKA —12) bdH Do T4, T 6.3mlUTICHITCEA L) I0k s T ClI—EHKICIR
AEEOFEE (XBRA—T) bdHHT Enb, —RZIZRCCPIR—RGABUNOET 24 L L1
HELLUEHTONRTWL LD LRI CE D, —J1, KHBEIIBWAE, BITEESREICT
LDRTWE7-HD, RCCPOFIHEIZI4mllTE 2 -THD, NEOHE L TRWERIH
HRTWh,
2) WILhH:DHE

K—3. 1 TA77 IV ¥, RCCP, BXUMERDa Y7 ) — MEEOKTig:2t8L <

Aﬁ?oRCCPﬁTX77W$%%®ﬁIﬁﬁtﬁﬂLT£U,%%%ﬁk,ﬁﬂwjyﬁU—Fm

YR TAMERDa ) - VR EE, BIHENDPEYREY, IWSRbDEL ST,
ZFITCTA7 7% (AC), RCCP, (tRknays)— % (CO) O R MRERTTS
72012, Fl—ORE&GD L E CEHOEEMN LM LEL, | S ) OBILEM (ML
%) ARG Lo BEEITIE- 3. 2 ICREEMN, % 3. 3ICHTIHOMRERT,
REEEER-3. 3127 T, ZOFKE, ABIUCEKECCBR=4DHE, ZHOT k%I
+5E, AZHTCAC RCCP :C0=0.7:1:1.6, CZHHT0.9:1 :1.3¢%h, F—oizst
BT, SEIX 7Y - MEREILEFOD 2 ) — MEEI DO THEH 3 ~ 4 HKKTE
HEVIREDE LN,




(Re/nd) nOw
3751 A6 @A
u] w?% o [ B[4 O
MU | p .
m 325 o ] T % | O | —
i ) ¥y al — | x
300 A
t My O cTtB| X | —
A .
. - 215 0
7
A o
; ﬁ“ﬁ A
n 250+
A
225
X 7108
200+
175
1501
125 % ¥ LA
CTB (RCD)
100 1 ¥ T |
60 80 100 120 140 160
B oKk & , (kg /)
@ X—3.1 Bk Gt & Bl 4 7 b RO
a0
¥ LA
X (rcD)
80+
- 70
K CTB
+
A 60
V4
b
H. 50 X & L5
M .
o o & it
40 A oA el
A (W] ]
0 | a
30 T ¥ [] ] ] | ] [] T L) T T
100 125 150 175 200 225 250 275 300 325 350 375 400
W& 2 v (kg/m*)

PR ——

T e e e 2T S ST

K—-32 Hfftxr bREKEAY FHOME



- 3.1

EREMETLTS ol

TR7 7 ML

RCCP

EkDav sy — P&

SRCRBA|TR77b7 5V b =R I A 2 avyIyYy—prrs v
U Wiyvrb397 Y7 bF97 TR ETE Y
T—49 b 797
By Li{7RZ7ME TRy WL avyyy—t
T4 =YY% T 4=V ATV vy
(SFEDR)
BB £ =R 7 3 % OB
o # @& (BATcR&ZEAFDD)
BmEZem| A~ =R A~ BB, Yy TN ¥
o F @ (BATCRFZEAFDD) |45
g B »|=h5sa—-358~12t |KRHPHo -7 T7~10t avgY—+

44 vrao—358~26t
7L —-3F8~10t

24 ¥vYo—-738~20t
yrvFiHro—3 3~01

74 =9 ¥%

t Lt v A~ DA A U2 Fmit BB
Hib) v 8K
% £ X B 2h ~ 14 AR 14 AR
(ALAI A F o £ il o
CTHRPIZEBMK L EET
)
B B ZN 7 INEE Az 3 o0 — v | DEEB R R 8%7c310m
, FodafrrDH Bk B 60~480m
® B i N 2 —RichiBgiEMERIcEL | —RlclRERRBIcRY
, Bt b5 5
I 15 R < 2.4m Pl F WES e T {8 10mBlF| 20aaPlF
o KB ¥ (I 2~ 1 25n)

1) a—wkJagd4d &7y vavad rihds,

2) 3mTOT 4 NVA—%




# — 3.2 AEXH

EMHH | BRELAGIRTMERLERCER SN (LATIESST, B 61 EK)
@itk | BIKRRECBR4%, RAKS Azm, CLm
MH B TARZzbaryy—r 17,0000/t (GREBDE. N6 2461 21)

RCC 14,200M/m (GE)
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Fig. 1— The Swedish definition of roller compacted concrete for paving
differentiates it from cement Lreated base (CTB usually has a wearing course).
conventional concrete (RCC must be compactible), and even from RCC used for
other purposes such as dams (typically much leaner).
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3:—1 Roller compacted paving projectsin the United States greater than lO_O()Oyd2
Binder*
Constr. Thickness] Area | C+FA Contractor
Period Project Gn.) | (yd®» | (ibAgd®) Engineer (RCC sub)
1984 | Tank hardstand 10 19,640 306+ 162} Corps of Engrs Boyd-Ferm, Inc.
Ft. Hood, Tex. Ft. Worth, Tex. Mobile, Ala.
(O Dell-Gere
Harker Hts., Tex.)
1985 | Burlington Northern 18 53,000] 420+0 | Dames & Moore H.B Zachary Co.
intermodal yard Phoenix, Ariz. San Antonio, Tex.
Houston, Tex
1985 | Port of Tacoma 12& 59,100 450+ 100] Sverdrup & Parcel M. A. Segale Co.
South Intermodal Yard 17 Bellevue, Wash, Tukwila, Wash.
Tacoma, Wash.
1985 | North plant ready 8 11,860] 350+ 180] Transit Mix Concrete | Irving F. Jensen Co.
mix yard Colo. Springs, Colo. Castle Rock, Colo.
Colo. Springs, Colo.
1985 | Port of Tacoma 12& 35.000| 450+ 100| Sverdrup & Parcel Interec Constr.
North Intermodal Yard| 17 Bellevue, Wash. (Porl'and- Oreg.
y Jack Cewe, Lid.
Tacoma, Wash. Vancouver, B.C.)
1985 |} Portland Airport 14 40,9701 488+ 119] CH2M Hill Intertec Constr.
aircraft parking Portland, Oreg. Portland, Oreg.
Portland, Oreg. (Jack Cewe, Ltd.
Vancouver, B.C)
1986 | BN Rennick Yard 15& 136,000 475+75 | Centennial Engr. Judds Bros.
intermodal terminal 20 Arvada, Colo. Lincoln, Neb.
Denver, Colo. (Peltz Constr.
Alliance, Neb.)
1986 | BN parking lot 6 32,000( 475+ 75 | Burlington Northern RRy Peltz Constr. Co,
Denver, Colo. Denver, Co. Alliance, Neb.
1986 | Tracked vehicle 85 15,700 375+ 115| Corps of Engrs. Peace Constr.
hardstand Seattle, Wash. Seattle, Wash.
Ft. Lewis, Wash. (Jack Cewe, Ltd.
Vancouver, B. C))
1986 | Expanded maint. 1.5 23,630) 473+ 150 Corps of Engrs. Goodner Constr.
facility Savannah, Ga. Columbus, Ga.
Ft. Benning, Ga. (APAC-Georgia
Atlanta, Ga.)
1986 | Western Farmers 13 37,400| 300+ 100} Black & Veatch List & Clark
coal yard Kansas City Mo. Overland Park,
Hugo, Okla. Kans.
1987 | Applied Instruct. 85 21,160 - Corps of Engrs.. E. E. Murray
Facility Baltimore, Md. Lancaster, Pa.
Aberdeen, Md. (Ernst Paving, inc.
Dayton, Ohio)
1987 | Tactical Equip. 1 60,250] 400+ 211{ Corps of Engrs. Watlington Brothers
shop Louisville, Ky. Inc.
Ft. Campbell, Ky. Jackson, Tenn.
(Ernst Paving, Inc.
Dayton, Ohio)
1986.87] Mass. Port Auth. 18 76,000] 600+ 100} Whitman & Howard J.E. White
Conley Terminal Wellesley, Mass. Boston, Mass.
Boston, Mass. (Jack Cewe Ltd.
Vancouver, B.C.)
1986 | Koch Industries 10& 11,100 - Black & Veatch Brown & Lambrecht
coke pad 14 Kansas City, Mo. Joliet, 111,
Joliet, 111,
1987 | Motor park 8 87,900 - C%rpswof P%]ngr% Sgre[r)ton C,anst r.
t. Worth, Tex ‘ aso, X.
hardsta.nds obe Consl?.
Ft. Bliss, Tex tl Paso, Tex. )
1987 | Equipment shop 8 63,900 - Corps of Engrs. Goolsby Bldg. Corp.
Ft. Hood, Tex. Ft. Worth, Tex Temple, Tex.
1987 | Equipment shop 7& | 650,000 - Corps of Eng\rs. —
& helicopter pad 10 NewYork, N.Y.
_Ft. Drum, N.Y.
% Cement plus fly ash
in. X 254=mm; yd?x 0.836=m?1b4d*x 0.593 = kg /m®
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Thickness Thickness
Estimated
cost X
Pavement |In. {Cm Base |In.|Cm [10 dollars
Asphalt 37 | 94 — - |- 5.9
(full depth)
Asphalt 7 | 18 {Aggregate| 45 {114 5.2
Asphalt 7 | 18 |Limetreated 41 {104 23
Asphalt 3 8 [Soil cement] 30 | 76 2.1
Concrete 16 | 41 [Cement 8120 43
(comentiona treated
1ly placed)
RCC 18 | 46 [Cement 6115 20
treated
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Compressive strength, psi Moisture] Percent maximum

Cast cylinders Core Wetdensity] content, | standard proctor
7-dayl2*|28-day!5) |T-day(25){28-day12)| 1b/ft® |percent density
3650815 [39104655{3230+910]42601805 | 1451130 | 64407 96.141.2
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Compacted %
. volume of
Material (m*x 1000) Total
Cement treated , 378 30
Unbound granular 855 65
(Crushed rock or gravel)
Asphalt 63 5
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Cost (8/m*)
10'ESAs | 10°ESAs
Pavement type CBR 3 | CBR10
Full depth RCCP with BST , 18 16
Gravel sub-base, crushed rock base, BST 19 12
Full depth AC 62 37
Concrete (plain,dowelled incl, RCCP sub-base) 18 45
RCCP sub-base, crushed rock base, BST 18 17
Gravel sub-base, crushed rock base, 75 mm AC 28 21
RCCP sub-base, 125 mm AC 32 30
RCCP = Roller compacted cemented paving
BST = Bitumen suriace treatment
AC = Asphaltic concrete
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Sieve size % Passing Constituent Amount(l b/yd* Xkg /)
5/8 in. 100 Cement (t}lih) 450 267
L2 in. 90-100 Fly ash 100 59
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# 40 11-24 Aggregate(Blend sand) 340 200
# 80 6-15 Moisture content (%) 162 kg
#200 .07483f  3-7 Unit weight(lb/ft*) 2492 kg

B 1)
* PCA : Poltland Cement Association .
*% " Thickness Design of Concrete Pavement Carrying Heary Industrial Vehicles"PCA &b
*x% " Packard, Robett G. Computer Program for Airport Pavement Design® P.C.A.,1967
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Mix Design. Thickness Design. and Construction of Roller Compacted
— Concrete Pavement
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Working
Mp Stress E Traffic k Thickness
(psi) (psi) (psi) (vehicles/day) (pci) Gn.)
Conventional
concrete 600 457 4.2%10° 8.4 x10° 300 9.5 -
RCC 750 564 42x10° 8.4 x 10° 300 8.5

#%—2 COE/AF DNhih%E (M LIS25 DRI

M Traffic Traffic Design k Thickness
(ps% (vehicles/day) Category Index (pci) Gin.)
Conventional
ooncrete 600 100 VII 10 300 9.7
RCC 750 100 VII 10 300 8.3
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Factor Working  Stress
Mg of - Stress per Thickness
(psi) Safety (psi) 1,000 Ib  (in.)
Conventional
concrete 600 2.0 300 1.5 9.0
RCC 750 2.0 3175 9.4 7.8

%—4 PCAOHHZFMUIILADKRE (BBItH)

Mp Thickness Stress Allowable Erosion  Allowable
(psi)  (in.) Ratio  Repetitions Factor Repetitions
Conventional
concrete 600 9.5 0.245 340,000 2.36 270,000
RCC 750 8.5 0.227 1,700,000 248 120,000

COA/AF : U.S.Army Corps of Engineers and Air Force

PCA :Portland Cement Association
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Roller Compacted Concrete for Heavy Duty Pavements:
Past Performance, Recent Projects. and Recommended Construction Methods
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C666 (A)) Project Mixture K 0.04 Than 004 Total Gin)
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USACRREL A 1T -~ - 5.1 -
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B 1 3.6 5.0 e 0.010
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N T T R
4. [ - i st 9 11 2.8 39 0.022
(ASTM C42) Note: Dash indicates data not determined.
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-2 ESRBKRBRER
Project Mixture Specimen Mo Avg DFE 3
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3B1-3B4 4
4T1-4T4 6
AB1-4B4 6
Fort Hood A 5-7 10
8-10 8
Fort Lewis A 5A,B:9A,B:10A,B 47
B 17A-17D 59
USACRREL A 1T-3T 88
1B-3B 89
B 1T-3T 39
1B-38B 69
C 1T-3T 68
1B-3B 91
Port of Tacoma 1A-T,B:2A-T,B 82
iD-T,B:2D-T,B 179
tH-T,B: 24H-T,B 78
31-T,B:4H-T,B
Caycuse 12 1A-1C 6
percent 2A-2C 3
cement
WES beams A 1-3 10
B 1-3 48
NPDL beams 1-4 10
5-9 11
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Project Mixture Specimend DFEgoe L{in.)
Fort Stewart 2T1 8 0.020
Fort Hood 5 10 0.012
Fort Lewis A 5A 44 0.012
9B 71 0.005

108 20 0.011

B 17A 59 0.015

178 44 0.018

USACRREL A 1B 89 0.008
B 3B 5 0.010

C 2T 81 0.010

Port of Tacoma 2A-T 84 0.010
1DT 15 0.013

2HB 82 0.010

Caycuse 2A 3 0.026
WES beams A 1 10 0.030
B 1 48 0.013

NPDL 2 10 0.018
8 - 0.019

9 11 0.022
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Test Cycle
Sped - 1 2 3 4 5 6 7 -
Mix— men Mico- Mil ~ Mico- Mil— Micro-Mil - Micro- Mil = Micro- Mil—  Micro-Mil - Micro- Mil -
Project ture M inches lonthsinches lionths inches Fonths inches lionths indhes Fonths inches lonths indes lionths

Fort Stewart FS-4 375 75 425 85 130 26 250 50 220 50 430 86 325 65
Fort Hood A 20-F 200 40 230 46 230 46 450 90 500 100 575 115 575 115

USACRREL A 4 200 40 340 68 300 60 400 80 300 60 300 60 550 110
B 4 175 35 125 25 125 25 250 50 175 35 250 50 175 35

C 4 250 50 330 66 330 60 450 90 450 90 - - 550 110
Port of 3A-T 110 22 - - 190 38 160 32 210 42
Tacoma 3D-T 130 26 175 35 252 55 250 50 225 45

3D-B 130 - 26 100 20 210 42 200 40 330 66
SH-T 140 28 275 55 200 40 300 60 260 52
SH-B 100 20 100 . 20 275 55 200 40 290 58
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Approximate Avg Compressive Avg Flexural

Project Mixture Age(days) Strength (psi) Strengt h(psi)
Fort Stewart 90 5,220 1,010
Fort Hood A 28 4,780 830
Fort Lewis A 90 5.790 690
B 0 8,920 960
USACRREL A 40 2,930 510
B 40 6,500 860
C 40 4,370 600
40 6,500 860
Port of Tacoma 35 5,220 705
Caycuse 8 years 5.860 540
WES beams A 28 6,250 730
B 28 5740 680
NPDL beams 28 6,900 650
B¥  FRELBBOHN
BEIRBICBYHHE - BB
i — RCCOHBMHE

Cumulative Percent Passing
Fort Lewis

US ACRREL

Fort Natural WES NPDL
Stewart Fort Hood Concrete Concrete Beams Beams
Sieve Size Mix— Mix— Mix— Mix— Mix- Mix- - Mix— Mix— Mix— Mix— Mix— Mix—

ture ture ture ture ture ture Crushed Pit ture ture Porl of ture ture ture ture
Standard Alternative A B A B A B Asphalt Run A B Tacoma A B A B

50mm 2in 100
37.5mm 1 in 100 a8
25.0mm 1in. 95 30 100 100 100 100 100 100
190mm  3/4in. 71 8 97 83 100 99 99 100 a3 95
12.5mm 2in. 31 - - 47 3 - 68 98 - 54
9.5mm 33in. 11 1 42 25 86 77 31 100 85 25 29 100
475mm N4 2 99 8 100 1 100 60 69 2 99 55 4 9 2 97
23mm M8 926 0 91 84 41 5 1 8 44 1 87 1 74
L18mm M 16 86 69 64 29 43 68 31 (! 56
600 am M 30 57 45 40 19 33 43 22 42 35
300 £ m b 50 20 17 15 11 24 15 15 13 15
1502m M 100 4 4 4 6 14 4 10 7 3
75am Na 200 1 1 2 - 8 2 5 - -
H-1 ® &
Weight , Saturated Surface—Dry(1b/yd?) -
Portland 4.75— 4.5~ 475- 4Bmm- 19.0mm- AEA
Cement Fly Ash 190mm 25.0mm 37.5mm  75am 15am Water (oz/cwt)
Fort Stewart 611 - - 1,971 - 1,406 - 202 -
Fort Hood
Mixture A 306 162 - - 2,294 1,285 - 153 -
Mixture B 376 186 2,165 - - 1,366 - 180 -
Fort Lewis
Mixture A 320 172 1,967 - - 1,546 - 176 -
Mixture B 499 - - - - - 3.468 206 -
USACRREL
Mixture A 564 - - - - - 3,335 209 -
Mixture B 567 - 1,745 - - 1,640 - 199 -
Mixture C 567 1,745 - - 1,640 - 199 7.0
Port of Tacoma 450 100 - - - - 3,400 256 -
WES beams .
Mixture A 561 - 1,960 - - 1,472 - 196 -
Mixture B 548 - 1,837 - - 1,437 - 191 15
NPDL beams 351 180 1,936 - - - 1,560 - 169 -

Note: AEA=air—entraining admixture: USACRREL=U.S. Army Cold Regions Research and Engineering
Laboratory: WES=Waterways Experiment Station: NPDL= North Pacific Division Laboratory , Dashes
indicate material not used.




Ft.Stewart, Georgia

1983(E 7T H, 7T0m X 6 m®DR C C PHRATRMEY & hvic, MRIFIL22.5~32.5mTdh b, BUE, EEHUS
H SBATER~OWI L L TRMI W T3, |

RCCOMHIZ Y FROT 5 ¥+ TEHRUIH. 3 £ 9 —HiCHD RE T, BARNEH1160kg o,
Mt 834 kg nt, 2 ¥ +362kg/ nt, 1K120kg/n?, W/C=0.33TH -1

RCCBIF¥-Hipbo—F—D Yy MBI THEET N, 8.5 tiRkEIo — S ciEshis,
BXH1.5mDEMHR CCPLict#Eh T, #EDibic 3AMERE hic, (EKRIIKTH: 3 2 AKE
. RIS bz, '

Ft.Hood, Texas

1984¢E 7 B, 15170 n'OSEHUSH R THDNEFICHE LE v, 45 tOREmDETICH LT RIE
{325emd Lz, RABLTOMD T, EHEHRER 7 I v IF YT -1

. ® @
Gmax 37.58n 19.0 ra
£ £ v b 181 kg/ nt 223kg/ nt
773479 ¥a 96 | 110
H 5 #H 1360 1284
m o7 H 762 810
7K 91 : 107

RCCRIsmDLMBLILT A7 7 v 74 =9 v+ CEIGE N, 9 tIRFo— 5 CERES M, &Y
D24 hr. 3= o P CEARLEZITV., TOW%, BHLEETT- 1o AKX Gmax=37158mDEEDH 1
r ARIKERE hice

Ft. Lewis, Washington

19844E10H. 210X 6.6 mdDR CCPAMIS~19cnDIRETCHRIT I Nz RBRITIXII Y 4 vk & iR
gutii (v 7 ©78) Hlo_xiinaigicimathcns, BRARKDED,

) @
Gmax 18.02r 12.57a
2 ¥ b 190 kg/ n? 296 k9/n?
7747y ¥a 102 0 _
i = 71 1166 2057 (BHLR)
m # H 917 —
K 104 122
w/C 0.32 0.41




MEERT SV I HFTRCCEMDIRELH, TRT7 0742y Y+ THIL, 9 LREHo—5T
#IELI. RCCPOXMALEILT 270y 4 vo—Falillatte BEBBKY 27 25N T
BRfELA 7 BEIT - 7o #EUAL 3 ERIEAHE., BIRE i,

US ACRREL
19845E11H, 7.5 m X 5.4 mDR C C PARF0mTHLS hiz, RAHLT oMY,
0] ©) ®

Gmax 19.0 na 19.02x (REROIE LA
v 2 v b 338kg,/ 340kg/w  AE RIEM)

7734 Tv¥a 0 0 |

Ml 8 ¥ 1978 (BH 2D 1035

m 7 H - 973

x 124 118

W/ C 0.37 0.35

ﬁbi&m7x:yoﬂﬁm&ménaﬁv%ﬁw;##—%mutﬁbnkoﬁﬁbmm\7x77
WET7 4=y Ve, FEDICR LIRFIo— 200 Ui, #4:3. Sk 388ads4AMGH O
7oo BRI 1 A RICEE 0,

Port of Tacoma, Washington

19855E 4 H. 2 ¥ 7 FERIBILHB W T 75,000 DR C C P H330~ 42.5nDfRIECHILE hi-,Gmax
13 12.5mm T, G TR 7 7 v MNEEEICEMN NS D LRIC SDEFEM LIRS, 4~ b 267Tkg/n ,7
547 v a59kg/nt , EH2016kg /nt, K 152kg,/n, W/C=0.43CdH 70 |
RCCIGEGANT I vy —CHDRES O, BLEBBRLELBVWT, 7R 77074 =29 v 4 %
AOCTC2BIBTTHENLS Lice 91 $iGo -5 ¢ 94 0— 7 CHEAIT >tk Bukiiic ks 7
BRlo&BEMAEESTOR, #E4kE 3 BHGIERX b,

Caycuse, British Columbia

19764F, /¥ 7 — N —DRFAI T 18,400m’, MiUE35cndD R CCP AT & vlzo AL Gmax=19.08x,
HEMBH (k) . 2 ¥ 3 TES0micx L 7% (BMTGRt) . LESismicz Li2® (B4
Tht) Thoto HDFHE, HERST IV IFY—CIO, TRAZ 77425 vy TEYL.
HREo— 7 EZHV TRBDATO O, R 8IEHRIERE hi,




teensssescncnnvserrrnnennan
eeeteeeeceseeseseacecmmesenseseenetecsesaneseeenrecaneeeaeencaneceanannereeettatee ettt ae o et et n Tt teeteianattra et etnanseeeertesteirasenaeetensananaeraaaye deeiececnaaan
)

o 2 ) N AR . I'SSN 038—5878
WAL=y 7 = PEROBAR e ases
— SHEOXHELELT — PAIG34: 2 1 (1988)
TN WL VO, GATEN
IS AL )
¥—-7—-F:1a>9Y— MR, KEI Y- b, RCCP, ARG, B8, |
AT, O-5HED :

E 0

W, 222 - MEROBRLWHERNEO—-2E LT, LW IRR PRIz
LT&5, #IEa> 29— LY (RCCP) 2855 BOWTER ST, B
AIBWTH T TICHHDRBRBE I L bITnD, KR, RCCPIZHY 2
EELNH, RAMETIONIELIRIT DIROGURRL L1 T 6 VAL LT
OMIITAHHMT, CNICRESNTOLRCCPIZMT LN (L LTYHY)
DELTHMEEEL, HE-BHELLLOTHD,

O

. .
.............................................................................................................................................................................. R

__________________ B OO N Ok

ey Bllolls-ul

..............................................................................................................................

AC i % 1K

Ac A % 1 i

......................................................................................................................................................
o iiccnccenen “tcsecrrecsoqecncatritanantscsennnane




R e e e Tt T TP
...........................................................................

..........................................................................................
.........................................................................................................

TARWFFA &R} 5525635 =

_l:}“:?ﬂ@}_‘ i:f")';"%ﬁﬁbﬂf Lf-:o

e & ()

R R Rl LT bt -

.....................................................................
.................................................................................................




