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Abstract

Concrete mixing plant is used to concentrate mixing of concrete joint device, also known as
the field of precast concrete.Because of its mechanization, high degree of automation, high
productivity, and to ensure the quality of concrete and save cement, commonly used in
concrete works large, long duration, site concentration of large and medium-sized water
conservancy, electricity, bridges and other projects.With the development of the municipal
building, centralized mixing commercial concrete mixing station has great advantages, thus
the rapid development, and to promote the construction of concrete pumping, stirring,
transport, pouring mechanical joint operations to create the conditions.

Concrete mixing plant is a mixing console, materials weighing systems, material handling
systems, material storage system, control system five components of the system and other
ancillary facilities construction materials manufacturing equipment,Its work is based on the
principle of cement cementing material, gravel, lime, coal and other raw materials were mixed
and stirred, and finally made into a concrete wall materials to invest in construction
production.Since the concrete mixing plant has been put into use in China's building materials
industry has been playing an important role, of course, which is the concrete mixing station
itself with superior characteristics.

Material weighing system is a critical component to affect the quality of concrete and
concrete production costs, mainly divided aggregate weighing powder weighing and a liquid
weighing three parts.Under normal circumstances, the mixing station based on an overlay
weighing less than 20 cubic meters per hour, aggregates (sand, stone) with a scale with a scale,
cement and fly ash, water and liquid admixtures were weighed liquid admixture is then put
into the water, said pre-mixed in the bucket. Together. Mixing stations in more than 50 cubic
meters per hour, the use of independent weighing each of the said material, all weighing
electronic scales and computer control. Aggregate weighing accuracy < 2%, cement,
powder, water and admixtures weighing accuracy to achieve < 1%.

Concrete mixing station having not only excellent mixing console further includes a variety
of sophisticated accessories, such as a screw conveyor, measurement sensor, pneumatic
components, these components to ensure that the concrete mixing stand during operation of a
high degree of reliability, and the precise measurement skills and long life. The same time, the
concrete mixing station maintenance parts are equipped with walking or inspection ladder,

and has enough room to maneuver, the mixer can be equipped with high-pressure automatic



cleaning system has a function of lack of oil and automatic over-temperature alarm function,

ease of maintenance of equipment.

Key Words: Concrete mixing station  Said bucket Sand weighing device .
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3. H Y H /] ygdyD’ /4

4. OEEREESE ] uP ADdy /4
TS F, =04
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(P, +dP,)D? /A+ uP.4Ddy /4- P, D* /4- y gdyD? /A=0
Xf P, —FEEHET (Pa);

P ——XMUEER K ) (Pa);

D—HREHER (m);

pu R R 2 A ) BE R AR A

y ——RINZE Chg/m®);

g——EIIIEE (m/s® ).

KK 122 R, = D*/AD RN X, #HA] 15
R, dP,
R, yg—uP,

R EHE R A B R 300 A SR B IR 10 AT ANE] o BT RSORa ek o BE 42 )
AT ] A4 11 ) BE 4 7 AR IR R AR 22, WDRL ) 2 L ) (Pv) FDSHUEE (K 7 (PR ()
SIAFRANGEE (b ABUELLEIR R, Al — RN ka7 EH. £F—
WEE (b &b, PrkH 22 EE J1(Pv) R IEE ) H 7) (Ph) R/NBASE], AdAT TR 9% 2 A

E1RE (O Row. MEDRE (O N—ERELADERHMEERE J) (Ph) FITE B &
F1(Pv)FILLAE, Bp

_rh
_Pv
XTIk Bk, AT R Ak TFEIL M 71 R (KO-

k

f—izsing (2-5)
l+sing
X o —— VRN B A
AN EBEA N =35 , RAR1]:
k= 128357 59
1+sin35°
N N RHdP =i
M (B y=0 1, P _=0) Xfdy=—"""— 715

R,yg—uP,
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B 7 7 AR PR S K =i by, = H,=5. 307m

AT T SRR, V0 SR & 2 M B RO £,=0.469

p _D_215
RHEIIK IR " 4

="""=0.54(m)
4

BB GREHIMED) Aran, YAMAE y=1800 (kg/m’)
KU EESHARNA S, AT

5307
p = 0.54x1800x9.8 (- e—0.469x0.271xm] 5867 (KPa)
0.469

5.307
Pyzoﬁj;;&?;igll—ea%QM”0“]=2L631(KPa)
. xXU.

ERHSR R BRI E R . TR AR B RN PR R e i, R,
NV G b = TR R ) AR N M /NS WA R

P =P,
P=ap,
AP A —— AR
AME T HE T A
A=0.6+0.4 h

X h—REHT R HEE (m);
B, ——EHEERI R N RST (m).
¥ B_ =0.3m, h=5.307 A LA

A=0.6+0.4x 5307
0.3

=7.676(m)
Fir A
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P =7.676x5.862=45.00 (KPa)

P, =7.676x21.631=166.04 (KPa)

2.3.2 [EEAFIHo0TE
HARGEES /KPS a . N THEWEMER T TR GE B E T, A
FHKEE A dl i A v R TR, AR e/ AR G R IE R 718

dN,+dN,
hea

AR B RE 0] 4 T A5
dN, =dP. sina = (Pdlsina)sina
dN, =dP, cosa = (Pdl cos &) cos &
H L %A 45

P, = Bsin’a + P,cos’a = 45.00xsin*60°+166.04 x cos*60° = 75.26 (KPa)
2.4 NENEE

BORLE TR EEN S .
JEE T R R AR A =4D 5 .

F. PD* PD
MR H AR o == 2D
4 4DS 45

N T eI, NiE o <[o],

1 PR S
4o

HAG T ST &0, P, =21.631KPa, D=3.3m, [c]=110MPa . ¥ HACN AT

2n

3
5> 21.631x10°x3.3

ax110x10r O eemm)

TEEE TR AR A, =26h .
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F PDh PD
I_\” NI /\E\ ﬁ MA —_x _x — X
MPEHE IR I N ) o, R TRy

S}

N TR NIRRT, Miffo <[o],

N A S
2[o]

HRTH T s, B =5.862KPa, D=3.3m, [o]=110MPa . K FHARN ExAT75:

3
5> 5.862x10° x3.3
4%x110x10°

=0.04(mm)

LR PR, AT EE TSR B R A ANAR K /N B EE DR 0.16mm.
SEBRRHE T R U & TSR 20 £, WS > 0.16x20 =3.2mm .

AR 1E: 5=4.0mm
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B=F NOWMERS

PREE R GUR R G LA R T ) — TG T2 . M R AR E R PR A
H, AR v o R TR e ) T FE fRAE

TRBE L BEPE AR R AT DA PP BL: IS PR ARG B AR &, I P Ah s
ARG A BT AT LR R AR BN 1A] o 12 1) 28 Gl id A e <R #R AR BB IE R &
(I8 R 7] 58 44T AT 42 BV Bk b (TG & EU R0 E PR S ) o 1 00 5 B 43l e sE (B 1Y)
85% 9O%MS, i RGBS/ NG LR ], IG5 e (E AN W EEBGEATRSFR,
HEXPWEME. XMHEH ARG KM T, I i8R  om il E .

WHMURE RGBT PRy, (55 RER D ANE T B SRR, 55K
AR I — MBI AL [ A B E AR AR I, A5 T R AR NI HE R AR PR R S8 L AR & (1 R B S5
BREE,

3.1 MEBARZGRIEKREXK

SR G PRI RAIR 2, (E v SE LB T A E & LU ORAIE TR Bk 1 o A 5%
B ML, SRR ARGNERIT
(D ARE R . B 13 mii it LI M R 3 B AR RGO, e VA 7 H 3l A
ARD 5 7K A 5 A o
(2) PR Bk, DA RS VR e bty (R) AR oK
Q) R EAE TR SRE 2, A ETE, Pod MG B 2 M & A F R &
I 22
(4 AR E N LT R RIER S /5. MERERE .

3.2 FRE9EIT

WA E R, WA KRS n=1500kg. B TFM T 20, VA 1 HE R = B
P=1.3"1.5t/m*, BLP~1.5t/m®,

pom_ 1500,

MR gR. 1500

setromknm, mD =% mue D =355 =79%4(mm) | g
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D=800mm,
A BV " A, YA BRI UE 58T s E =7, 0. 40Kpa, VDA KA E
y =18 KN/m3 R AWNEE:WCIE TS

:>4x040x(L+$n35%
B 18

d =0.14(m)

X HLEL d=0. 3m.

HI AT A THSC RN, VA N B R B £ =0.625.

A CIREELHIID 3 3-4 FTAI, Vo 5 AN HPRG 2 18] i BEHE R 2 f, A1V A 2 Ta] i
W R B f AR R AR

f: f=15:20
H EAT R, WA SRR A EE R R AL £ N
fl.:;—gf :;—ZXO.&S: 0.469
b5 SRR 2 1] B
@, =arctan f, = arctan 0.469 = 25.13°
DULHEB B HE TS A 0 -
a =20, +(5~10)° = V2x25.13° + (5 ~ 10)° = 40.54° ~ 45.54°

N T RIEYD A RS2 B AR N EVRE, — OB O HE RS A B0 1% EE YRR AR LE A R
10 ~15)", AR fA—B N (30~50)", ATLUEHGHIBIMANIE R 45°

ERE AL, R AR BB, RO OR B A S AN R RE S RN RE SR, AT

h, = gtanad :%tan%o =0.231(m)

V= 11T_2X 0.231x0.8% = 0.039(m"

HEVRER ) 1) = N -

19



AR AR FEE I

H,= %(0.8 —0.3)x tan45° = 0.25(m)
HEAR T HIRAR S -

V,= %<0.83 ~0.3*)x tan45° = 0.063(m*)

~ 4x(1-0.063-0.039

= =1.141(m)
X Z.

=
N

H,=h,+h, =0.231+1.141=1.372(m)

RN H=H +H,=1372+0.25=1.622(m)
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GsinPo =F (4-1)
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CONCRETE MIXING PLANT

The apparatus of the present invention relates generally to concrete mixing
plants and more specifically to such plants utilized to automatically and
continuously mix separate concrete components into a wide range of
predetermined quantities or batches.

Conventional concrete plants and mixer trucks that can normally only be
utilized for mixing single large batches of concrete. Such apparatus often are
preset to mix a batch that is too large for a specific job. The remaining concrete
must either be dumped or resold. If the remaining concrete is to be resold, it
often must be watered down before it reaches the second job site.

Conventional truck-mounted mixers are necessarily large in volume, to

accommodate the labor cost of the individual driver. Furthermore, the concrete
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must be used within a fixed time span from its receipt in the truck. Delays in
transit or unforeseen delay at the site of usage make it difficult to maintain a
constant delivery schedule. Usually excess trucks and drivers must be used to
assure a ready supply of concrete.

Much greater control of concrete consistency and cost is possible by on-site
mixing. However, conventional concrete mixers are designed for large scale
batch mixing. The mixer described below fills the need for an on-site mixer
readily adjustable to meet the instant demands of the user as to quantity and
quality.

A further problem is that with a premixed batch, it is difficult or impossible
to make last minute adjustments in mixture proportions. This difficulty arises
frequently in areas where quick climate changes are common and further, where
specific building construction techniques call for different concrete stress
characteristics.

These problems are realized to a limited degree by the apparatus disclosed
in U.S. Pat. Nos. 3,339,898 and 3,469,824 granted to Futtyetal. These patents
disclosed mixing methods and mixing truck constructions where in concrete
components are supplied to an elongated trough. An elongated shaft is provided
within the trough having a plurality of spatially disposed mixing paddles and
helical feeding screws. Rotation of the shaft simultaneously mixes the
particulate ingredients and moves them toward an output end.

U.S. Pat. No. 3,310,293 granted to Zimmerman discloses a concrete mixing
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and delivery system wherein concrete components are held within a plurality of
bins supported on a truck frame. The components are held separately within the
bins that provide means for dispensing predetermined amounts of the
components onto an elongated conveyor belt. The conveyor delivers the separate
components to an external mixing trough where water is applied to the dry
components and they are mixed by an elongated auger within the mixing trough.

Another patent granted to Futty, U.S. Pat. No. 3,336,011, discloses a
system and means for selectively mixing concrete and incorporating additives
therein which, like the Zimmerman apparatus, deposits concrete components
onto a conveyor and delivers them separately to a mixing trough. Water is added
to the components at the mixing trough as an auger is rotated to mix the
components together. The principal feature of this invention is the provision of
separate water supply systems in which either pure water or an antifreeze
solution may be selectively applied to the mixture.

A further patent granted to Futty, U.S. Pat. No. 3,623,708 discloses a
system and means for selectively mixing concrete and incorporating dry
additives therein. The apparatus includes means for delivering dry additives to
the concrete batch and incorporates a hopper assembly for holding the dry
additives. The hopper contains agitator means for mixing and breaking up the
dry additive ingredients. A controlled feed means selectively controls the
amount of dry additives passed from the hopper into an enclosed auger

arrangement. The additives are conveyed by the auger arrangement into an
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auxiliary mixing trough where they are incorporated into a concrete batch. U.S.
Pat. No. 2,976,025 granted to G. M. Pro discloses a combined mixer and
conveyor for concrete components. Individual hoppers are used in the Pro
apparatus for storing each concrete component. The apparatus includes means
for delivering sand and cement to a helical conveyor within a trough. The
materials are received within the trough and tumbled and agitated as they are
moved upwardly.

Another U.S. Pat. No. 2,946,597, granted to M. W. Simonsen, discloses a
fertilizer mixer and spreader with a partition container wherein fertilizer
components are kept separately in longitudinally spaced bins. The bins include
bottom openings through which the individual components are placed onto a
conveyor and delivered to a fertilizer dispensing impeller. The fertilizer dropped
onto the impeller is spread across the ground behind the supporting vehicle.

U.S. Pat. No. 796,591 granted to W. B. Martin describes a concrete mixer
in which individual concrete components are contained within separate hoppers.
The apparatus includes means for removing measured amounts of gravel, stone,
cement and sand in predetermined quantities and dropping them gravitationally
downwardly into a mixing auger.

It may be noted that each of the above-cited patents relating to an apparatus
for mixing separate concrete components utilizes an auger or paddled wheel
arrangement as means for mixing the components together. The apparatus of the

present invention differs from this art in that the mixing of the components is
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accomplished by impact and shearing action. Mixing by impact is accomplished
as the components are propelled against a stationary abutment surface, while
mixing by shearing layers or strata of the components is affected as the
components are delivered from storage bins or fall from the abutment surface
onto to second conveyor belt or other receiving conveyor.

SUMMARY OF THE INVENTION

A concrete mixing plant is described comprising conveyor means for
carrying concrete component mater als along a first direction of travel to a
discharge point where they are propelled against an upright abutment surface.
Supply means is also provided for placing controlled quantities of concrete
component materials onto an upwardly facing surface of the conveyor means.

It is a first object of my invention to provide a concrete mixing plant that is
capable of producing a continuous supply of consistent wet concrete.

Another object is to provide such a plant that may be controlled while in
operation, to change mixture proportions and the consistency of the concrete
produced.

It is an additional object of my invention to provide such a concrete mixing
plant that is relatively simple in

3

construction and therefore easy to operate. It can be transported to the job
site or used as a central mixing plant.

A yet further object is to provide such a mixing plant that includes separate
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storage bins for each individual concrete component with a metering and
discharge mechanism attached to each bin to facilitate control of the quantity of
each individual component supplied to the mixture.

These and further objects and advantages will become apparent upon
reading the following disclosure which, taken with the accompanying drawings,
discloses two preferred forms of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a pictorial view of a first embodiment of the mixing plant;

FIG. 2 is an enlarged elevational section view taken substantially along line
2—2in FIG. 1;

FIG. 3 is an enlarged elevational section view taken substantially along line
3—3in FIG. 1;

FIG. 4 is an enlarged elevational section view taken substantially along line
4—4 1n FIG. 1;

FIG. 5 is a fragmentary operational view taken substantially along line 5—
51n FIG. 1;

FIG. 6 is a section view illustrating a weighing mechanism utilized in
conjunction with the present invention;

FIG. 7 is a plan view of a slurry mixing mechanism incorporated in the
present invention;

FIG. 8 is a cross sectional view taken substantially along line 8—8 in FIG.
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FIG. 9 is a plan view of a mixing plant mounted to a truck frame;
FIG. 10 is an elevational view of the plant and truck as shown in FIG. 9;
FIG. 11 is a sectioned view taken along line 11—11 in FIG. 9; and

FIG. 12 is a fragmentary sectioned view taken along lines 12—12 in FIG.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

A first embodiment of the concrete mixing plant invention is illustrated in
FIGS. 1 through 8 of the attached drawings and is generally designated therein
by the reference numeral 10. A mixing plant 10 as shown, is supported by a
framework 11. A plurality of component bins 12 and a dry cement bin 12a are
located on the framework for receiving and storing individual concrete
components such as sand, various size aggregate and, of course, dry cement.

The component bins are elements of a supply means whereby the
individual concrete components are placed in controlled layered quantities on an
upwardly facing surface 13 of first and second conveyor means 14 and 26
respectively. In operation, the supply means is utilized to deliver dry concrete
components to the first conveyor means 14 which in turn initially moves the
components along a first direction of travel to a discharge end 15. The dry
components fall from discharge end 15 onto the second conveyor means 26. A
wet cement slurry is added to the components as they move along on the second
conveyor means 26 to a second discharge end 33. The components leave the

discharge end 33 as a concrete mixture.
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