PROSHOT CONCRETE, INC.

SHOTCRETE CONTRACTORS & ENGINEERS
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Concrete Restoration & Concrete Renovation



What is Shotcrete Or Gunite?

 Shotcrete is a process in which compressed
air forces mortar or concrete through a hose
and nozzle onto a surface at a high velocity

» Shotcrete projects also call for the same
types of reinforcement specified for
conventional concrete, including deformed
bars, welded wire fabric, and steel



Shotcrete (Wet Mix)
What is Wet Mix?

Wet Mix: Shotcrete delivered via Ready Mix and all
of the ingredients, except accelerator, are mixed
prior to being introduced into the shotcrete pump




Gunite (Dry Mix)

What is Dry Mix?

Dry Mix is when a Pre mix blend of dry cement and
aggregate is propelled through a hose by
compressed air to a nozzle

Water is added to the cement/aggregate mixture at
the nozzle and the mixed ingredients are projected
onto the application surface

Accelerators can also be added at the nozzle
Fibers (Steel or Poly) can also be used
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Gunite/Shotcrete Materials

Portland Cement
Water

Fine Aggregate
Sand

Fibers
Admixtures




What is Shotcrete used for?

Sewer Rehabilitation
Ditch Lining

Seawall and Piers
Stadiums

Seismic Retrofit
Bridge Rehabilitation
Culvert Rehabilitation




Damaged Culverts

» A major to concern to a growing number of cities and
Department of Transportation officials is the effect of
erosion and rust to previously installed Corrugated
Metal Pipes in culverts and storm drains

'« Many people are not aware of the use of Shotcrete in
preventing the excessive cost of replacing these
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Damaged Culverts

Culvert damage that goes unattended cause major road
damage, safety concerns, and additional costly repairs



- Damaged Culverts

Culvert wash out is a major concern on highways and roadways



Replace vs. Repair

» Replacement options often include digging,
which causes disruption in traffic and other
daily routines. Expensive cured-in-place liners
or slip lining is not needed full-circumference
and unnecessarily reduces flow capacity.

» Shotcrete creates a new concrete pipe inside
the old one. This new pipe is not only
structurally sound, but it provides highly
effective corrosion protection that can add 50
years or more to the life of the pipe.
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Here we see what is involved in replacement of a CMP. Closure of
roadways, disruption of traffic, and repair to roadway are just a few issues
that come with the job.

Picture Courtesy of Auburn Township-Geauga County, Ohio
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Traffic disruption associated with culvert replacement can cause lane
_closures, traffic back-ups, and slowed commute time.



Solution

» Shotcrete is a structurally sound, extremely
efficient, cost effective and a long-term
solution to rehabilitating culverts / sewers >
30" in diameter

 Shotcrete can be applied to:
- Invert Only
- Full Circumference
- Individual Joints (typically in RCP’s)
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Ready MIX (Shotcrete)
Dlschargmg into Pump




o ~ Wet-Mix Process
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Contracts throughout Maryland

Harford County

Baltimore County

Howard County

Carroll County

Charles County

Anne Arundel County (as a subcontractor)

MDTA

MD DOT (previous work), also in Frederick &
Prince George Counties



Tasks involved for Installing
Shotcrete

Identify working area
Stream Diversion

Debris Removal

Pressure Washing
Installation of Reinforcing

Shotcrete Installation
Finish/Cure



Years of water, sand,
gravel, and other debris
take its toll on the bottom
of Corrugated Metal Pipe.



Culvert Damage
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Deteriorated sewers that are in eminent danger of collapse can be restored
permanently with shotcrete at a fraction of the cost of replacement. The
extremely high compressive strength provided by shotcrete offers the solution
to structural requirements often needed in badly deteriorated sewers.
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Debris Removal




i Pipe Prior to Installation




Wire Reinforcement




Finished Invert
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Full Circumference Reinforcement




Installed Shotcrete




Finished Shotcrete
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Deteriorating CMP

- Hawks Hlll Road -
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Stream Diversion




Shotcrete Application




Finished Pipe
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Hawk’s Hill Road - Finished Pipe




Pipe Identified as needing repair Wire mesh installed around pipe
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Prospect Road - Harford County
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 Headwalls - Can be addressed as well
- Prospect Road (Harford County)
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Design Consideration

Manning's Roughness Coefficient

Corrugated Metal Pipe - 0.022
Finished Shotcrete . 0.012
Cast or Ductile Iron - 0.012

Although a reduction in cross-section - increase in flow rate and carrying
capacity.



PROSHOT COMNCRETE, INC.
DC WATER
72 inch brick M-35600 to M-51549

outer radius Ro 36 inches
shoterete thickness t 2 inches
inner radius Ri 34 inches
concrete strength - psi s 3000 psi

Poisson ratio=v=0.15

§=[3*(1-V" )/(Ri #+t9)]®  §= 0.224231
p=s*2*y/Ri* § = 2,478 psi

= 356,775 psf
ovality correction factor 11.5 31,024 psf
safety factor=4 7,756 psf
equivalent OVB depth @ 120 pcf 65 Feet

REF: Roark - Formula for Stress and Strain
Timoshenko - Theory of Elasticity




Typical Pricing
* Per Square Foot - $22 to $28

This includes:
Stream Diversion
Installation of Reinforcing
Debris Removal - depends
Shotcrete Installation

-(2” minimum over tops of corrugations)



HTE
THE CONTRACTOR MUST PROVEE & STAELE ALCESS PONT
0=t CUT-TO-0UT F WECHAMIED EQUPWENT |5 FESURED TO ur[s\}ﬂ{
o] \..5._*_ EXLETING STRUCTLRE ook ST ST 'Eﬁsarqn” AT EE b STAELTED
COMETRUCTION AMCE (5L [l WATTING
ot CTHER NESKS 15 AFFAOVED 7 THE EMGEER AND MCE
: 4 n.g'_-E'ﬂi S BEPECTOR,
oyt \
et ':-b;i u \
. n '.1_‘:‘!:_ | -'| ) III,
| T | ™ e o MITESH
(A} \ | 1 Er—
'Hf. I\ \ fr\ b I, ACTTES NITHR LCD SHALL NOT KCLLOE TREE
: \ \ £y .aﬂt’ \ \ e | FEWCIVAL WITHOUT THE PEIOR APPRCAL OF WTA
: e r
II v \ —T1 \ Lo LK \ 2, ALL REFEFENCES WORTH, SCUTH, EAST AAD REST)
| EXETING TRAFFE | L \ - | \ | | U] % \ AE CVEN FELATIVE T0 WOSTHACUND AND SOUTHEOLMD
| BARER W-2EAU ! i | | \ \ | " \ TFECTINS OF F55 TRAFFY, 0 A% MOT BASED 0K
\ | \\ \ | \ \ | | W \ TELE WOATH GEECTIONS. KOTE THAT GEEETIONS
) \ ' \ \ / | \ | \ A L : M CALL TUTS WEY OFFER FA0W THE AS-EULT FLANS
4 r i \ § \ (]
.'| I'| Al \ I'. \ 1 I'| 1 \ lll'rl‘ | 1, ALL CIMENSKNS SHOWN ABE ASERONMATE WM AEE
'. " \ \ \ . \ \ | | SHINN FOR INFCRUATION FURPOSES OHL'
i W \ ' v \ N i
\ | aH '.II 4 "1 | \ \ lII I'I"i" % I". 4, FOR SEDMENT BAG NOTES AMD DETALS, SEE NGO,
3 Ll i) \ 1 \ ¥ \ \ | \ \ L 3
|2 I'. \ |II| I'. ! I'. ',I | '.I ':. \ 3 _
\ ] \ A \ \ '\ . \ \ '| \ 4 F@{)
| | | 0" 1 \ \ \ J | 1 '. PLALE CLASS | HERAS. ':‘u' i
\ : - \ \ \ =
\ L VoM \ \ \ \ \ £ fnﬁuﬁp M 4 A 13
3 1 i 1 : \ \ 1 \ ! [ 'R AN R
E \ \ Vb ' T\ re | Tk
i EXGTNG 77t | i \ p | \ ) 3 i
|II | o 5 i HCP \ I'III'. I.II 1.] I'. | '|I I'. : ||I.I . 'L \ .'l l'. |, | DKE TR
\ \ U \ : \ \ . \ I.I .h‘ Yok [\
Ii I'|I \ II. I'l I'. | 'I lII ] | ! I'I - .\‘\Jll' b | =
.’I- \ \ ||. \ \ \ I'. III | | _ f‘ o " = #
i 2 i \ \ | \ I W &
\ 1 i | ! | | . diigen® L ptt =
¥ \ ] 1 L T ) ] I T X i i = ¥
&l : = * ; : ; Errp—
II" _,Ija \ ] '|I 1] ] |y | 1 | U | s s k]
3 eat AT T VA - \ [ 2 ¥ ¥ & &
[ son— ' I \ Foy v
. . 0 A T A oY e uoa 3
1 |E,||Jn|_|_.-'m;n|_|_ ."I \ 1 \ \ \ 1 Ill | \ |
! T SEE by | \ | | ' 1 x f v \ \ ; \ SEURENT 885, 7E
§ CONSTRLCTION \ \ 1 \ \ | ] A | § \ | \ LOCATIN T0 OE DETEASANED
> NOTE | OF 7 08 ' \ \ \ \ | W Ll \ 81 THE EMGKEER A4S0
| . [ | \ | e | REPMR CRACH N CULVEST WLl 264 FROV LS. ENl. I AL oL W
| \ ! i i | (B | SEE NORE FEDURED TTEMS |, 2, 3 AMD & D4 WG, M0, 5%-2)
B ) J \ | \ \ ! " | \ \ |
% 1 \ i | 1 \ 11 1 ¥ X
| \ i \ \ 1 | ' \ EAIETING CHARLIE FENCE
\ I|I \ \ \ \ | W \ f
II| T |II \ \ 'III II '.I I|I llll llul
] 1 ' § i ¥ =
n | | o= . 1 ' i 3
£ A S = | 3
i 1 | ' i | P 1
| \ | I "I \ i 1 |
1 Y 1 \ % \ | | 1l |
\ ] | | lI | | '||I \
: 4 b A ;
T EXE OF SHOLLOGER — \ | ! 1 | g i\
|I i [ l i ] ] (R
i I| | ‘ II' i \ e A
|II \ |.I III B _,_L}I'--_-J_
3 ! L
i A -5 5B
LETGERT
[ vocates uwns ce ree wiest Pavis.
TIELE F COCHIMATES ATEL
(.0 MMEERS SHOWN CIRCLED ARE FELD WEASUREWENTS OF STREW i
PONT | LATTIE | Lovomuce TEFTH K FEET, A5 TAKEN 04 MARCH |2, 2015, PLAN
Sl LIe = 1ot
& IPEPATTN | TET2VASAEN
1€ 0 18 »
3| 1PuER AT | TRUIV4RATY SCALER 1416 = |°=0F
8 CODTBATE LOCATINS ARE APSROXMATE.
*DEEf‘:U“S b _REVISKCNS : FACILITY - WIDE CULVERT & PIPE REHABILITATION W'IM_T'Q M
' LY =L T]WE] IN BALTIMORE CITY; ANNE ARUNDEL, BALTIMORE, |_Ci0tH0l
I CECTL, HARFORD & HOWARD COUNTIES AT .
S e s ey v Maryland Transportatlon Authorlty SENERAL PLAM - STRUSTURE MO, &-X7240) 59-1
Earalbig Baran
Engineening Division DEAGHED BY AT [ oramk 8y,
S | CCMST. AEVEN &Y

LK,

[ checken B
DATE__GEPTRWOER J0IC [ SCALE _ &5 S

SHEET WL

2 0k &




fSpscificotonsa

Grout
Bainforcing Shesls

Exlsting Structures

Waldia

Coratruction Jolra:

Ercalan and Saclmsnt
Cortrok

_LCHERAL KITES

Ha ipuul*l::fl.rla derbed July, 2008 revisdons Hheres® ard oddHoos
trwrato ond soecicl provislons for moberiels end comstruction

fBefer to Section 456

Bentororg shesl sndl corform do A5TW &89 or AT06, Groce 6.
Lewe longitudingl ralnfercing o minimin of |07, whera reqdrad,

MWl dmerglons of fected by the geometrics, enddor locatlon of the
wsting structure sholl e muc.hvd the Centragter, betore
S5EI bt ot rseccrgiirty of a CeTr cotor To Spoly 18 g
resporelslity of G o 0 ply or
witn el flald dmensiens ragarad to chack dl detol H‘f 1?::
@ morks shown with ditensicna do rot ndcote oy d
pracialen. Thase marka & Indisata n{nl
ad do regdre field verl®cotion by the

Eslrtrg siructurs shown b dosfed linos
Arishes dops of the rew poved surfoce ehvll motch the salatirg,

4l wel nhsll l;uuF:rrr h: AL ond AR Al Fleld welding
sl ba y the shislded metcl-cro process. All requiramants
el ba mruﬂ +a m.u:rl Ha reulrarants for radlograshls o
utrosonio Ingpaction may be wavad 1f a vissdl Ingsection by the

l"J'liI'lnr Indleotes Hhe welds ore satstostory for the purposs

o
dnerdlans P'mr By vary
ortractor,

Entlre foce of any consfruction ol shall b cooted sith o
g aved spaiy ng sompound, Rerforeng ates shal be
aonHnuouE T'I'DL-;ﬂ Jeint. Al Joirn shall e Ik'li:lﬂl-ﬂ Tu provldn
a wartledl surfoce,

Wl daturted oreon aholl b stanlizad ot tha and of soeh work &0y,
¥ clgturbed oree sl ba ot unetobllized cvernight unless the

o
Existing elreuar conerets plbe—, /"~

Furp hass for mekrhalning
strean flow (appo-t cs t"/

ruwrul::—‘r’r—(,v
o]

w1 e

—Depth of £l

TERICAL SECTION {CIRCLLAR COMCRETE FFE)

CONSTRUCTION MOTES FUR WANTARKG ASH hD/OR ADUATE PASSAGE THRILGH DULVERTS
WHESE QUTFALL STASILZATION BY ROCE FLACEWENT 15 FROFOSED:

|. PLACEMENT OF STIME 2A0 ASSOCIATED GRADING SHOULD MANTAR O REDUCE THE WOTH OF THE CURREMT
BESEFLOW COWNTION. THE WAT EE ACCOMMODATED BY CREATHG & 'V*IN THE ROOX AFRON WHEFE DIRELT
KFLO® 40 SUTFLeW WLL RE MAKWTASECD,

3. PLACEMENT 0OF STOHE ASD ASSOCIATED CRADING SHOULD MAIMTAR OR KCREASE THE WATER DEFTH OF THE
CURFENT BASEFLOW COMUTION, THES Ma¥ OE ACCOMMOORTED bY CREATING & ™"IW THE ROCK a#woN WHERE
MFECT WAON AHD CUTFLOW WLL BE WARNTAMED.

3. KFFRIFRTELY SCED STOHE FLACED AT THE CULVERT BLET A OUTLET SHILLD HAWVE THE WOIDS CHONED
NITH SWALLER STOME To' PREVENT LOSS OF WATER THROUEH THE MEWLY PLACED MWATERIAL,

rurett Is direshed to an MUE aporoved seciment coriral device. Soolin %7 = -0
ckrteronee of Troffla  Cordroctor sy Irplenect doly feegerory shouldss closrss follevin
SHA Book of Smdaﬂdu for Hghway ond Inzkdental Struchares, Stordord
Hzw 104050 Any mldr clogurss that il rm:ln h ploce o'\-'orrlm't
muat ba probected L crite borrd lled I eocardonce
-Ih SHL 'ﬂ'nhni hlnuﬁ &ﬂphqu— nlnq. lern o asuras Sruchurs B-ETIZE01
"’0“? 9( quﬂ-llb-o clluwc In occerdance the schodde of allowotle L
5 10401 and In noserconoe wh SH Stondard T ot vous
A GRS o | o o ba o i
Nork Reguirad L Pova trw axlsting pga Invert with grout for Ita antle langth km of
pros m-0'e
8 ﬁ\uuulr ihu Mrlwhc Jorf arace wHb Tomme Sossd Crots Dlus Line o b povid
sl o e [oeotions shown In Hw BIF Jolrt Rapar
Scradie, San Toplcal b Jar apeir atal, s sheat. m Bt
% Epax; '\-Wll.ﬂ'-fdu ek In north well af 264 1) e
B ) nerety Creek Abpelr Ditellon dugr, ST0-3 6nd spaciel Iy W
prcul:.cru i
ol width &
4. Plocp fgas | clora (L x Xrhat tha dowratracn haadeel, Refer B vt
e tha Fipa Outfell Rigrop Catol on dwg. no. &
lotes
-9 I e end dslenioted soncrat Ersall | el iyt #
o Sl on T St Son sl s v wacHon " I:The Wiew ! of s toms s, put-be
ramgeed Trom ealsting nvert
2 Corrbreetor to pr -:l-’{u o smart
ir:;ﬁlw:wnrﬁaw_‘?‘nﬂaﬁh
— onddor structura fronstions,
— Transition, shal extera Y-0" o STAIE CF MARFLAAD
] r from He ch,l.lu carcrets plps, CERAATWENT OF TRAKGPCRTATION
3.1hn savetion of H oipe Invar Tl ETATE, e ALY MO L ETRATIN
i ba [osed to meic oy pc:]chq or i i
kil dlsruption In thi streas flow, =il
T T INVERT PAVING OF EXISTING FIFE 4all il tHor [olrhs o - R " .
I LENERAL NOTES vl e firea T, or 5o T rw | [WVEAT PAVIKG OF EXISTNG CIRCLLAR COKCRETE FIPE
[ STANDAAD HEL geer Lol e STANDARD N3 wieer | or |
a""ﬁpé;fgl: E:.::EJ.ITE ALUE LME JONT CREMRG &
= AP PR FOWEL
STRUCTURE KO, B-A712001 STRUCTURE Ao B-X71200 EXFISED sufmz SUIOTH TD i
SPALL/CELAMNATION FEPAR SCHEDULE JUINT REPAR SCHEDLLE MATC COSTI PR gl
— AFAIIMATE e ST YOI FERAR KT 5
LOCATIH Fiim UaKTITY LOCETIOH FHOM - il
REFAK U BN (R ] REFAR WS BN wiiTH OFEMNG
1 Dewratrac Haoded] Merth & Seuth sidest Y - Pl 0 IF | 15t - W
H 248 Eul'xl' nIF z F2 Ly I'
3 m ¢ I
TYPICAL RCP JOINT REPAIR DETAIL
WOT T SZALE
® F Y OEPTH OF EPWR 1S WOT PCSSIOLE DUE TO WATERL COMFLICTS
szt PATCH DEFTH SHALL BE TO MASWUM DEFTH FOSSISLE
Joint nurbars oro rumbered from the upetroom and
ADCENZUNS & REVISICHS FACILITY - WIDE CULVERT & PIPE REHABILITATION m": "
' L ERE T [BE ] IN BALTIMORE CITY; ANNE ARUNDEL. BALTIMORE, |_AHIHD
I - CECIL, HARFORD & HOWARD COUNTIES
Maryland Transportation Authorlty GENESAL MOTES AMD TYRICAL SECTION - STRUCTURE MO, B-XT20) 59-2
irtiaich e rbrd
Engineening Division DESGHED BY AT [ nrARK BY __LE, [ EHECKED BY__LK SHEET WL
JEE/E | CONST. AEVER BY [DATE_ SEPTRMREM 206 [SCME _ssshiw | 33 OF &2




WARRR

o e
Exlsting c¢lrcular concrete plpe—\/’ /,/

Pump hose for maintaining //
stream flow (support as
required! —+ -

77

L

—Depth of Al

| NN Note:
Paving fo be symmetrical

~=¢ of pipe \\ about centerline of plpe.

Wﬁlane to drain (typ.)

—See table 4
| | below

¥ op |'-0"cic

Note:

Number of bars shown
does not indicate the
number of bars required.

TYPICAL SECTION (CIR

" @ g8 Ityp)

CULAR CONCRETE PIPE)

Scale: 3" = 1-0"

Structure
NI::‘I

B-XT12X0l

% of plpes
to be paved

. Length of
rdividual pipes
to be paved

Diameter
of pipe

Depth
of 'fil

Overall width
to be paved




R PR T Vi AN SR NG 3 .
Repairing a damage CMP causes no damage to roadways, minimum

disruption of traffic, and is very cost effective.



Culvert Repair
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The environmental benetits of using trenchless
technology cannot be overstated when working
near rivers, streams and environmentally sensitive

areas such as wetlands which are very challenging to
trench safely.



Culvert Restoration

Cost Effective vs. Replacement
Provides structural integrity

Improves flow by reducing the roughness
coefficient

Repair without interference with existing
utilities

Maintains flow in line while rehabilitation is
accomplished

Minimum disruption of traffic
Environmentally Friendly
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Frederick County Dam
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Baltimore County Soil Nail Wall




Baltimore County Soil Nail Wall




Baltimore County Soil Nail Wall
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PROSHOT CONCRETE, INC.

SHOTCRETE CONTRACTORS & ENGINEERS

 While Shotcrete may not be a new process it is rapidly
becoming a top choice for Engineers, D.O.T. , Companies,
and City Officials. The Shotcrete industry is changing and
expanding every day.

e Shotcrete can be seen anywhere from storm drains
and sewers to theme park mountains and attractions. The
applications of Shotcrete may not be known by everyone,
but are seen by millions each day.
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