WHITEMARSH TOWNSHIP
ZONING HEARING BOARD AGENDA
MARCH 4, 2020
7:00 PM

Bacine ___ Behr ___ Casacio ___ Kramer ___ Weinstein ___ Rubin (Alt.)

1. CALL TO ORDER
2. ANNOUNCEMENTS & CORRESPONDENCE
e Applicants are requested to remove all signs after the hearing has concluded and dispose of them.

3. ZONING HEARING BOARD APPLICATIONS

e ZHB#2020-01: William and Colleen Ward, 3181 Mayflower Road, Plymouth Meeting, PA; Parcel #65-00-
07738-00-9; Block 029A; Unit 059; A-Residential District. The Applicants are proposing to reconstruct an
enclosed porch to improve structural integrity and add heat and air conditioning. The following relief is
requested: Variance from Section 116-202.B. to allow less than the required 35° aggregate side yard; 26°-9”
is proposed. Original variances were granted for an unenclosed porch (with different side yard requirements).
The side yard setback is regulated by this section of the Zoning Ordinance because this house was built prior
to June 23, 1966 (it was originally built in 1950).

o ZHB#2020-02: Edward A. Gross IV and Shannon D. Gross, 4023 Fairway Road, Lafayette Hill, PA; Parcel
#65-00-03487-00-3; Block 043D; Unit 026; A-Residential District. The Applicants are proposing to construct
an addition with a 2-car garage and master suite above. The following relief is requested: Variance from
Section 116-169.A. which allows a maximum of 18% impervious ground cover based on the Property’s
location in the A-Residential District and having a steep slope ratio between 15% to 50% (this property has a
steep slope ratio of 34%). An impervious ground cover of 34.6% is proposed; and a Variance from Section
116-194.A. to allow an increase in nonconforming impervious ground cover of 29.9% (to the proposed
34.6%). This section permits expansions/alterations as long as existing nonconformities are not increased.

e ZHB#2020-03: Duane and Bernadette McCarthy, 4024 Fairway Road, Lafayette Hill, PA; Parcel #65-00-
03418-00-9; Block 043D; Unit 034; A-Residential District. The Applicants are proposing to remove an
existing covered porch and crumbling foundation and replace with a new enclosed space to occupy an
expanded kitchen. The following relief is requested: Variance from Section 116-202.B. to allow less than the
12’ minimum/35’ required aggregate side yard; 4* minimum/25’ aggregate side yard is proposed. The side
yard setback is regulated by this section of the Zoning Ordinance because this house was built prior to June
23, 1966 (it was originally built in 1954).

o ZHB#2020-04: Whitemarsh Valley Country Club, 815 Thomas Road, Lafayette Hill, PA; Parcel #65-00-
1168-00-9; Block 023; Unit 002; AAA-Residential District; Recreational District Overlay. The applicant is
proposing to build two replacement golf cart/pedestrian bridges in the floodplain and floodway of the
Wissahickon Creek, one of which was destroyed in a storm and the other which is in deteriorated condition.
The following is being requested: Variance from Section 116-165.B.(2) for structures other than the bridges
(e.g., cart path, abutments, wingwalls, piers, etc.) which are not included as permitted uses as part of a
recreational use in the Floodplain Conservation Overlay District; Special Exception from Section 116-
166.A.(2). Bridges are permitted in a floodway by Special Exception provided that they are in compliance
with provisions of the underlying districts, they cause no increase in flood heights or velocities; and are not
prohibited by any other ordinance; Variance from Section 116-264.A. is sought to not reestablish forest cover
and woodland habitat as none exists now and the Creek is flanked by golf course. Introducing this vegetation
would restrict the play of golf; and a Variance from Section 116-265.C. is sought to permit crossings at a
distance with less than 1,000 feet of buffer length. Existing bridges do not have such separation and are being
replaced in the same location. Bridge separation is approximately 400 feet.

4. ADJOURNMENT



ZHB APPEAL #2020-01

SUMMARY
APPLICANTS: William and Colleen Ward
PROPERTY LOCATION: Parcel #65-00-07738-00-9

Block 0294, Unit 059
3181 Mayflower Road
Plymouth Meeting, PA 19462

ZONING DISTRICT: A-Residential District
SUMMARY OF RELIEF REQUEST:

The Applicants are proposing to reconstruct an enclosed porch to improve structural integrity and
add heat and air conditioning. The following relief is requested:

1. Variance from Section 116-202.B. to allow less than the required 35’ aggregate side yard; 26’-9"
is proposed. Original variances were granted for an unenclosed porch (with different side yard
requirements). The side yard setback is regulated by this section of the Zoning Ordinance because
this house was built prior to June 23, 1966 (it was originally built in 1950).

PRIOR DECISIONS:

ZHB#1956-27 Variance / Side Yard / Garage
ZHB#1953-33 Variance / Side Yard / Patio & Porch

Respectfully Submitted,

- ~———

Charles L. Guttenplan, AICP
Director of Planning and Zoning/Zoning Officer

G:ZONING HEARING BOARD/ZHB 2020/ZHB#2020-01 Ward/Summary



APPEAL TO ZONING HEARING BOARD APPEAL NO:MMI__

WHITEMARSH TOWNSHIP
COMMONWEALTH OF PENNSYLVANIA

Applicant/Appellant: C‘@Hw/\ a,,,,_i \,\_J_-.Q Lot chd
Address:__5|3| ."-‘i‘-.-’.x."-"{.nv\rci_." l?ocL_(,{

Owner:__ ) \,\_l i\wﬂ _ \/\la,rcl
Address: Sean €.

=i

Location of the Property Involved:
Block#: 06294

_Unit#:_o‘.?“\ B Parcel #: .5®d0 77 3% [

NATURE OF APPLICATION (Describe proposed use and/or construction: type of appeal requested and
specific section(s) of Whitemarsh Township Zoning Code which is (are) relied upon):
\ ] . i
Novigae fown  sechon 11 202 4 Ay less Man 35 _sqqregate

GROUNDS FOR APPEAL (State reasons for appeal and nature of hardship, if claimed):
**Attach additional sheets if necessary

Nvprsved  glrveload m-l'w}lm e wia heak T aur cond rhoning
v AR au

=B —

Legal Counsel (if represented):
Address:
Phone #:

E-Mail:

My (Our) signature(s) authorize(s) permission to pose my (our) property and permission to the Zoning
Hearing Board and their representative to enter thereon for inspection purposes.

I (We) certify the information provided on this application and supporting documentation and plans are true
and correct to the best of my (our) knowledge, information, and belief. You are required to submit proof that
you are one of the following:

D EC = B @m (We are) 7 Owner(s) of Legal Title

[~ Owner(s) of Equitable Title

JAN 2 ¢ 2020 — Tenant(s) with permission of Owner(s) of Title
(Enclose letter attesting to same)

WHITEMARSH TOWNSHIP —

ZONING & ENGINEERING L)
Date: ¢ Zi_ 2020 B ( e W __L%u&( -

— — - .___———-—-vv-v'.nn.

Signature }of Applicéh’;!ﬁ. pellant:

Signature of Applicant/Appellant:
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Whitemarsh Township Zoning Board
RE: Variance for 3181 Mayflower Road
January 21, 2020

To Whom it may concern,

I have shared a driveway with the Ward family for the past 22 years. It is my
understanding that they wish to redo the existing porch and encorporate it as a
formal structure to be part of their home.

I have no concerns as the new structure will occupy the same footprint as the
existing structure.

Sincerely,
SoteresF AT
Florence ]. Peterson

3179 Mayflower Road
Plymouth Meeting PA 19462



WHaireMArsH TowNsHIP

BoARD OF SUPERVISORS
LAFAYETTE HIL.L. PA.

TAYLOR 8«3244

BOARD

MICHAEL J. LAPUTEKA, SEC.-TREAS.
ELMER L. MENGES, SOLICITOR )
EDGAR E. MITCHELL. CHIEF OF POLIOE
DONALD R. KOONTZ, REC. DIRECTOR

MORTON H. FETTEROLF, JR., CHAIRMAN
THOMAS J. WHITE, SR, VICE-CHAIRMAN
R. LINCOLN HAIN

May 4, 1956

Mr. Lawrence K. Thomas 1
3181 Mayflower Rnad
Plymouth Meeting, Pa,

Dear Mr, Thomas:

Your pctitid9/ forc ﬁh& thtemarbh
Zoning Board of AP justmant is hcreby,@&dnted.

Before eonstrﬁécio ,éaq begin, it

will be neceasary for you te 5eture a building permit
from this office. 4/,f’““~\

N \-. '\.
NN NN

hY '. ™

/7 \ N
I f \ \ W

\3 Vqu truly yours,

\ MICHAEL J. LAPUTKA

| | | Secretary

\ \ / | Zoning Board of Adjustment
‘ /) Whitemarsh Township



NOTICE OF
PUBLIC HEARING

Before Zoning Board of Adjustment

of Whitemarsh Twp., Montg. Co., Pa.

A hearing will be held on the application of

T IOSETA m mz: ﬁ'mr .\vs.m

Rl AVENUE; on..

at the Township Building, RidgZé P
_ VEDWESDAY, MAY 2, um o 8:00 P,
AR RTINS .........

The property involved 1sjl&1$ﬁm¥i‘m@

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

0 EEECT 4 CARACE WITH LESSES

FERMISSION TO )

The applicant requests
' YARD THAN NInDEM EEQUIRENENTS

o o 7
SIDE YARD
"

All interested persons may appear at such hearing

By Order of Zoning Board of Adjustment

Whitemarsh Twp., Montg. Co., Pa.



WHITEMARSH TOwWNSHIP

BoOoARD OF SUPERVISORS
LAFAYETTE HILL. PA.,

CONSHOHOCKEN 6-3244

BOARD
MICHAELJ. LAPUTKA, SEC.-TREAS,
ELMER L. MENGES, SOLICITOR

MORTON H. FEPTTEROLF, JR.,,CHAIRMAN EDGAR E. MITCHELL, CHIEF OF POLICE
THOMAS J. WHITE, SR., VICE-CHAIRMAN
R. LINCOLN HAIN

October 2, 1953

Mr, Lawrence XK. Thomas
318) Mayflower Road

Plymouth Meeting, Pa, L
\
Dear Mr. Thomasi “}
Your petition barura White 1 Townehip Zoning

Board of Adjustment is hereby grants

t will be necessary for
ce.
\

Very truly yours,

MICHAEL J. LAPUTKA
Seoretary Treasurer




NOTICE OF
PUBLIC HEARING

Before Zoning Board of Adjustment

of Whitemarsh Twp., Montg. Co., Pa.

A hearing will be held on the application ofI'M‘JREJ'\ICEK'THONIAS

at the Township Building, Ridge Pike and Crescent Avenue, on............. MONDAY ...
oeeersorrr SEPTEMBER 28, 1953 AT 8300 PuMo oo e
The property involved is.......... 3181 MAYFIOWER.RQAD,. PLYMOUTH. MERTING,...PA............

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

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

The applicant requests..... 1O, BUTLD PATIO ARND PORCH WITH LESSER SIDE YARD EHAN

MINIMUM REQUIREMENTS UNDER THE ZONING ORDINANCE

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

All interested persons may appear at such hearing.
By Order of Zoning Board of Adjustment,

Whitemarsh Twp., Montg. Co., Pa.



ZHB APPEAL #2020-02

SUMMARY
APPLICANTS: Edward A. Gross IV and Shannon D. Gross
PROPERTY LOCATION: Parcel #65-00-03487-00-3

Block 043D, Unit 026
4023 Fairway Road
Lafayette Hill, PA 19444

ZONING DISTRICT: A-Residential District
SUMMARY OF RELIEF REQUEST:

The Applicants are proposing to construct an addition with a 2-car garage and master suite above.
The following relief is requested:

1. Variance from Section 116-169.A. which allows a maximum of 18% impervious ground cover
based on the Property’s location in the A-Residential District and having a steep slope ratio
between 15% to 50% (this property has a steep slope ratio of 34%). An impervious ground cover
of 34.6% is proposed.

2. Variance from Section 116-194.A. to allow an increase in nonconforming impervious ground

cover of 29.9% (to the proposed 34.6%). This section permits expansions/alterations as long as
existing nonconformities are not increased.

PRIOR DECISIONS:
NONE

Respectfully Submitted,

Charles L. Guttenplan, AICP
Director of Planning and Zoning/Zoning Officer

G:ZONING HEARING BOARD/ZHB 2020/ZHB#2020-02 Gross/Summary



APPEAL TO ZONING HEARING BOARD APPEAL NO: O?D 2[5 *b?\
WHITEMARSH TOWNSHIP
COMMONWEALTH OF PENNSYLVANIA

Applicant/Appelfant: (':l.i WM ﬁﬂdt _;\\Tf' Y (CNNON Gros S

aaess: H0) S LI Uoae Coad Lgeazbie INTL_PA d ]
Phone #: ;' _Cell Number: __E-Mail:F

owner:_Erlwodrde dindl Shannany Gress o
Address:_qOZ:S Fou Locun ai_ (_,al‘&il/,\,g‘mé, e oA 194y Y

Phone#: Gbll Numbe ) -Mail:
Location of the Property Involved: ~+02 > I’_Z_L;‘TL way Yoa L[t((u‘;g[ﬁ \*\,&Q o0 )(}L((_jkgl
Block #: bk-{- “\D O unit#: (0 B /" Parcel #: LS00 - qu%T - 00~ A

NATURE OF APPLICATION (Describe proposed use and/or construction: type of appeal requested and
specific section(s) of Whitemarsh Township Zoning Code which is (are) relied upon):

we Caf gor age angd ___n;\mSl<"-r*'-5u}*€~
o MA and” [, 16TA -

GROUNDS FOR APPEAL (State reasons for appeal and nature of hardship, if claimed):
**Attach additional sheets if necessary

Due L tur Skeyp SMopls (oA o, Lkt sk 14] For A ViLricince.
4 Al Al aolu 'r{\_ MW = CAV L1 g el vious ¢ L_‘,.'C'—)'"i"f{ {i J‘]__{l__-'_;,_‘"l [¥a)

We e Claining, A \WicdSnip 2 de_ {0 —SPACR, 45 Ot I) £.0 1"{7/
WS Ay AGAl Ged Wl peed @ i e iy

Legal Counsel (if represented): [\' ({ 4
Address:

Phone #: E-Mail:

My (Our) signature(s) authorize(s) permission to pose my (our) property and permission to the Zoning
Hearing Board and their representative to enter thereon for inspection purposes.

| (We) certify the information provided on this application and supporting documentation and plans are true
and correct to the best of my (our) knowledge, information, and belief. You are required to submit proof that
you are one of the following:

D IL: ((;‘ 'l_" “ \W ’ e | ap (We are) X Owner(s) of Legal Title
o ™ Owner(s) of Equitable Title

IAN 2 ¢ 20 Tenant(s) with permission of Owner(s) of Title
WHITEMAHSH TOWNSHlp r (Enclose letter attesting to same)
ZO"("‘H%T ENGINEERING o/
Date: B ! 'Jl ’) l'f ‘.’_z ; ) - i.‘ 7 ‘)\_}I \_C/(f({‘_// - -

£

Signature of Applicant/Appellant:

"\!1-'L._L_Z'~-'?‘-r'\/~—- i AV
— - v

Signature of Applicant/Appellant:
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116-169 STEEP SLOPE OVERLAY

2 FOOT CONTOURS PLAN VIEW

SCALE 1" 50’

L16-169A (STEEP SLOPES TABLE)

Maximum Impervious Ground Cover

(per lot)
Steep Slope Ratic
District 15% to 50% 50% to 75% 75% or Maore
AAAA 0.08% 0.07 0.06
AAA .09 0.09 0.08
Al 012 Q. 010
07 036
B T.24 .22 039
ZONING DISTRICT: A PROPERTY ADDRESS:
LOT AREA: 10,500 SF 4023 FAIRWAY ROAD
AREA WITH SLOPES » 8%: 3556 SF | LAFAYETTE HILL PA 19444
STEEP SLOPE RATIO: - NOTE:

(PERCENT OF SLOPES > 8%)
DEPICTION OF EXISTING FEATURES BASED ON INFORMATION

: GATHERED FROM TAX MAPS, AERIAL PHOTOGRAPHY. AND FIELD
MAXIMUM IMPERVIOUS GROUND COVER [ ™| [NSPECTIONS. NO TOPOGRAPHIC OR BOUNDARY SURVEY WAS
REQUIREMENT FROM TABLE 116-1694 PERFORMED AS PART OF THIS PROJECT.
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S GECRERINIE LONING CODE
N [ coDE: [ WHITEMARSH TOWNSHIP ZONING CODE
=] DENOTES EXISTING LONING REQUIREMENTS AND ANALYSIS
BUILDING AREA TOPIC CODE REQUIREMENT EXISTING PROPOSED NOTES
ZONING CLASSIFICATION A | é N_O CHANGE —
E] BDSIII\_ISLECS; iRRCéiOSED PERI\AITT_ED USE | SINGLE FAMILY DWELLING %IGE FWIILY DWELLING NO CHANGE
F’_ERMITTED BUILDING TYPE | DETACHEQ | DETé_CHED NO CHANGE -
M|N|MU_M LOT AREA __ 15,000 SF ]0,500_SF _— NO CHANGE - —
NORTH MINIMUM_LO]lVIDTH B 90'-0" 70-0" NO CHANGE -
/ — MINIMUM FRONT YARD SETBACK 40-0" 40'-6"TO EXG PORCH NO CHANGE —
PROJECT 44-6"TO EXG HOUSE NO CHANGE —
1 PROPOSED SITE PLAN “NORTH | - | 54-6"TO EXG STREET NO CHANGE —
SCALE 1/1 6" = 1 I_OH - | MINIMUM SIDE YARD_S_E]EACK _ 12'-0" EA SIDE/35-0" AGG | 10-11"TO EXG PORCH NO CHANGE —
: B - 319" AGG TO EXG PORCH | NO CHANGE -
14-6"TO EXG HOUSE | NO CHANGE —
- 1 B 35'-4" AGG TO EXG HOUSE | NO CHANGE -
1 1 1 T ] MINIMUM REAR YARD SETBACK 30-0" 82" 60-1" —_
O 8 ] 6 32 64 MAXIMUM BUILDING HEIGHT 35'_-0"_ B 28-10" EXISTING HOUSE NO CHANGE_ -
| MAXIMUM BUILDING COVERAGE 20.0% B B 10.3% 14.9% =
GRAPHIC SCALE MAXIMUM IMPERVIOUS COVERAGE 18.0% 29.9% 34.6% —
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DATE 01.20.20
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DRAWN BY | CP

A-1




CHERYL
POULOS
ARCHITECT
O O o O . 1014 County Line Road,
™ 2 .' R 1 S | T et B L B R T T S L T S 8 B W TSN ) T B Ph||ade|ph|a PA 19116
: - p: 215.570.5056
...... cpoulosarchitect@gmail.com
j ——[[——
g /_///'/;:; = =
¢ T -
| <
. O =
|~ <
— X o
.|
| J— > <
<L o
J‘
—
- T
@ EXISTING BASEMENT FLOOR PLAN @ EXISTING REAR ELEVATION — L]
SCALE: 1/8"=1'-0" SCALE: 1/8"=1'-0" < t
Lo L
M T
L.
AN <
o -
DATE 01.20.20
SCALE AS NOTED
DRAWN BY | CP
A-2




CHERYL
POULOS
ARCHITECT
- - - H 1014 County Line Road,
Philadelphia PA 19116
:215.570.5056
EpouIosarchitect@gmail.com
u
u| < q-
y O 3
T . —_— o o
} \; T N\ YJ 7]4 P——=— 7]4 H
R e —w J b — = |_ ' — oy >- <
L < | < &
B 5y ; —
o= = &
JJ[ ‘|I| L] O] !r‘j C —
| ' | | - T
i 2-CAR GARAGE 2 @ ] k 2 A34_ — E
N o MASTER BEDROOM ~ 2 <
T LL. |.>|_.|
ElL—< 7
e 7 (4p) <
j;— | 1 N =i —x N 5
\1 . 25 ) b 25 _ ¢ o
r- <
DATE 01.20.20
SCALE AS NOTED
1 _ PRQP_OSED_BASEMEI_\IT FLOOR PLAN 2 PROPOSED FIRST FLOOR PLAN DRAWN BY | CP
SCALE: 1/8"=1'-0" SCALE: 1/8"=1-0" 3




CHERYL
POULOS
ARCHITECT

1014 County Line Road,
Philadelphia PA 19116

p: 215.570.5056
cpoulosarchitect@gmail.com

28-10" EXISTING HOUSE

8" PROPOSED ADDITION ||

1 PROPOSED REAR ELEVATION |
SCALE: 1/8"=1'-0"
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LAFAYETTE HILL, PA 19444
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1 EXISTING FRONT ELEVATION _ 2 EXISTING FRONT ELEVATION
SCALE: N.T.S. SCALE: N.T.S.

@ EXISTING REAR ELEVATION @ EXISTING REAR ELEVATION

SCALE: N.T.S. SCALE: N.T.S.

CHERYL
POULOS
ARCHITECT

1014 County Line Road,
Philadelphia PA 19116

p: 215.570.5056
cpoulosarchitect@gmail.com

LAFAYETTE HILL, PA 19444

4023 FAIRWAY ROAD

DATE 01.20.20

SCALE AS NOTED

DRAWN BY | CP
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01/15/2020

Dear Neighbors,

My family and | have lived here now for 4 years and we are starting to outgrow our home. We love our
neighborhood and have become friends with you all. As you know, we just had our third child and we
are looking to add a little more space to our home. We will be proposing to build a small addition onto
the rear of our existing home and are hoping to receive your support in this matter. The township has
asked for multiple steps to be completed as a part of the process and we are doing our best to comply
with those steps, this being an optional step. If you are in support of us building this addition, please
kindly sign below with your name and address. Again, we really love it here and would like to be able to
complete this addition so we can stay in the neighborhood that we’ve come to love.

Thank you for your support,

The Gross Family

& Md&/ J///// (g/@ f/’ et gains , yra
pese Yoo ther Fpawwy

BonadilZe MM t%,, %«é}é«w)@q@l
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ZHB APPEAL #2020-03

SUMMARY
APPLICANTS: Duane and Bernadette McCarthy
PROPERTY LOCATION: Parcel #65-00-03418-00-9
Block 043D, Unit 034
4024 Fairway Road

Lafayette Hill, PA 19444

ZONING DISTRICT: A-Residential District
SUMMARY OF RELIEF REQUEST:

The Applicants are proposing to remove an existing covered porch and crumbling foundation and
replace with a new enclosed space to occupy an expanded kitchen. The following relief is requested:

1. Variance from Section 116-202.B. to allow less than the 12’ minimum/35’ required aggregate
side yard; 4’ minimum/25’ aggregate side yard is proposed. The side yard setback is regulated by
this section of the Zoning Ordinance because this house was built prior to June 23, 1966 (it was
originally built in 1954).

PRIOR DECISIONS:

None

Respectfully Submitted,

_-_Char es L. Guttenplan, AICP
Director of Planning and Zoning/Zoning Officer

G:ZONING HEARING BOARD/ZHB 2020/ZHB#2020-03 McCarthy/Summary



4
APPEAL TO ZONING HEARING BOARD APPEAL NO: téna! }"b,’ D
WHITEMARSH TOWNSHIP

COMMONWEALTH OF PENNSYLVANIA
Applicant/Appeliant: 72 E€A/A DeT7E & DUANE MO 0 7H ¥
Address: 4074 Foa iRy R L AFAYeTTE Hitl a1 G4y
Phone #: Cell Number:_ E-Mail: .
Owner: N7 TE & DIAnE ML ap THY
el 2 :
Address: /oy o/ s 1 ;uy & AAAZAG 5T TE MLl PA 7Yy

phore #: (D Cet Number: (- v-i:

Location of the Property lnvolved:

Block #: df—}p __lﬁt;l:_ﬁ_'f}'ﬁ‘-

Parcel#: & 57_-5-96" - O3S E - oG- ?

NATURE OF APPLICATION (Describe proposed use and/or construction: type of appeal requested and
specific section(s) of Whitemarsh Township Zoning Code which is (are) relied upon):
WE g AEr0vy /i 4 CRIPIBL INE Foou AA77en 5 Ovsn 35 yes

OF U 3.0 <OVEREL FRACH Whitrc st ENERIAC HES on) SI0 6 20

 SETBAck RESIRICTIONS, TH/S MNEW 60/ LoseD srice it Fccd Ay
4N Ex Pmi:f EL  yTehten Thys witl pus Srpicy 2 uer_ Baceriens
DUNDATION - <2 %I ERYAT4TAY YONA y-20 2.5, SN AZD SET R, (1228 oo,

G OI%%Q égl& APPF}-RZLL{ ate rﬂé;génﬁs foﬂ%ﬁp a?a\\x\a_gyur%%??hﬁds%m clzil?m":a"a)‘: 7 L!L* “’"‘f‘*’"ﬁ"t’"‘?_

**Attach additional sheets if necessary A5 TREPLSED

_ rf’;’b’/f-_@/é/_//(/cr"_/ L2ECH Bore 2 er o Ol fIRC HAAS e

GoEs WIT MEET LIRALIIT S pes St d) SET BAHAS N

d_cjwé_/x_fcfﬁ_ AeSAE AT 5/@?_;_4«451 REQ Y 1L EXTH _,4_— NS ol

SOT WHIBITS JHE U 08 SitesE REAUREnes s,

Legal Counsel (if represented):
Address:
Phone #:

E-Mail:

My (Our) signature(s) authorize(s) permission to pose my (our) property and permission to the Zoning
Hearing Board and their representative to enter thereon for inspection purposes.

I (We) certify the information provided on this application and supporting documentation and plans are true
and correct to the best of my (our) knowledge, information, and belief. You are required to submit proof that
you are one of the following:

| am (We are) )X Owner(s) of Legal Title

H E @ E ﬂv E D [~ Owner(s) of Equitable Title

. Tenant(s) with permission of Owner(s) of Title
JAN 24 7020

ncHose letter attesting to same)
WHITEM WBH TOWNSHIP
ZBNING & ENEINEERING

L M

IAppeliant:
]

.Sigr_ajature of Applican
hianidlt /; NicipAs

Signature of Applicant/Appellant:
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ZHB APPEAL #2020-04

SUMMARY
APPLICANTS: Whitemarsh Valley Country Club
PROPERTY LOCATION: Parcel #65-00-11680-00-9
Block 023, Unit 002
815 Thomas Road

Lafayette Hill, PA 19444

ZONING DISTRICT: AAA-Residential District
Recreational District Overlay
Floodplain Conservation Overlay District
Riparian Corridor Conservation Overlay District

SUMMARY OF RELIEF REQUEST:

The applicant is proposing to build two replacement golf cart/pedestrian bridges in the floodplain and
floodway of the Wissahickon Creek, one of which was destroyed in a storm and the other which is in
deteriorated condition. The following is being requested:

1. Variance from Section 116-165.B.(2) for structures other than the bridges (e.g., cart path,
abutments, wingwalls, piers, etc.) which are not included as permitted uses as part of a
recreational use in the Floodplain Conservation Overlay District.

2. Special Exception from Section 116-166.A.(2). Bridges are permitted in a floodway by
Special Exception provided that they are in compliance with provisions of the underlying
districts, they cause no increase in flood heights or velocities; and are not prohibited by any
other ordinance.

3. Variance from Section 116-264.A. is sought to not reestablish forest cover and woodland
habitat as none exists now and the Creek is flanked by golf course. Introducing this vegetation
would restrict the play of golf.

4. Variance from Section 116-265.C. is sought to permit crossings at a distance with less than
1,000 feet of buffer length. Existing bridges do not have such separation and are being
replaced in the same location. Bridge separation is approximately 400 feet.

PRIOR DECISIONS:

ZHB#2010-12 Special Exception/Variances (3 new bridges)
ZHB#1995-17 Special Exception (Cellular Telephone Equipment & Chimney Structure)

Respectfully Submitted,

-\ e

N
Eﬁzi\ﬂm‘ﬁuﬁenpbn AICP

Director of Planning and Zoning/Zoning Officer

G:ZONING HEARING BOARD/ZHB 2020/ZHB#2020-04 WVCC/Summary



APPEAL TO ZONING HEARING BOARD APPEAL NO:j!i-Zﬁ “HL"'-!-
WHITEMARSH TOWNSHIP
COMMONWEALTH OF PENNSYLVANIA

Applicant/Appellant: Whitemarsh Valley Country Club c/o Jim Coffey, General Manager

Address: 815 Thomas Road, Lafayette Hill, PA 19444
prove + QEEENEED  cotNurco- GEED - QD

Owner: Whitemarsh Valley County Club

Address: same

Phone #: same Cell Number: same E-Mail: same

Location of the Property Involved: 815 Thomas Road
Block #: 023 Unit #: 002 Parcel #: 65-00-11680-00-9

NATURE OF APPLICATION (Describe proposed use and/or construction: type of appeal requested and
specific section(s) of Whitemarsh Township Zoning Code which is (are) relied upon):

Applicant seeks to build two replacement golf cart/pedestrian bridges in the floodplain and floodway of the Wissahickon Creek and

requires variances under Section 116-165 and 116-257 etal and Special Exception under 16-166.

See attachment for further descriptions and details.

GROUNDS FOR APPEAL (State reasons for appeal and nature of hardship, if claimed):
**Attach additional sheets if necessary

See attached statement "Grounds for Appeal"

Legal Counsel (if represented): Timothy Lawn
Address: 1845 Walnut Street, Suite 2000, Philadelphia, PA 19103

Phone #:215 568-6190 E-Mail: trlawn@rayneslaw.com

My (Our) signature(s) authorize(s) permission to pose my (our) praperty and permission to the Zoning
Hearing Board and their representative to enter thereon for inspection purposes.

| (We) certify the information provided on this application and supporting documentation and plans are true
and correct to the best of my (our) knowledge, information, and belief. You are required to submit proof that
you are one of the following:

DECEVIS]f

(We are) [, Owner(s) of Legal Title
[~ Owner(s) of Equitable Title

JAN 2 "0
WHITEMARSH TOWNSHIp
ZONING WGINEERING
Date: {),_‘75/&/2’%2.@ A ) e, /5 é;/
éé-'atura of gppllcanﬂm

. Tenant(s) with permission of Owner(s) of Title
- (Enclose letter attesting to same)

Signature of Applicant/Appellant:



Application Attachment

Appeal to Zoning Hearing Board
Whitemarsh Township
Whitemarsh Valley Country Club
Bridge Replacements

Nature of Application

Seek to replace two cart path/pedestrian bridges (#4b and 5) in the floodplain and floodway of the
Wissahickon Creek. One was destroyed when a tree fell on it during a fall storm. The second is in
deteriorated condition and needs replacement. Both are needed for golfers to use the full course. The
construction is within the floodway and the Riparian Corridor Zones 1 and 2. The bridges will be
constructed off site in pieces and assembled on site and have been fully designed, engineered and certified
by Contech Engineered Solutions, LLC. The support infrastructure (concrete abutments, wingwalls, &
helical pier foundations) have been designed and certified by CBC Engineers. Structures to support these
bridges will be built on site and will include asphalt approach paths, wing walls, helical piers, abutments,
and such other appurtenant components. The new bridges are replacements at the same location as the
existing crossings and perpendicular to the Creek. They will be longer (70” x 6” and 70’ x 10°) and will
be higher elevation to span the Creek and create less obstruction during normal and smaller storm flow.
The replacements will be an improvement over the prior bridges. In major storms, the structures will be
submerged.

Grounds for Appeal and Justification
Relief is sought as follows:

Section 116-165. B. (2) Variance for structures other than the bridges (e.g., cart path, abutments,
wingwalls, piers, etc.) which are not permitted. Note: Golf course is a permitted use.

Section 116-166 A.(2) Special Exception - Bridges are permitted in floodways by Special Exception
provided that they are in compliance with provisions of the underlying districts (AAA-Residential and
Recreation Overlay); they cause no increase in flood heights or velocities; and are not prohibited by any
other ordinance. The underlying district is Residential AAA/Golf Course; the higher/wider bridges will
permit improved flow; no ordinance prohibits them. Note that they are a permitted use in the Riparian
Corridor Overlay District under Section 116-259 B. & C. and 116-260. F. Variances (2) are sought for
code sections pertaining to Management and Corridor Crossing Standards per below.

Section 116-264 A. — Management - Variance is sought to not reestablish forest cover and woodland
habitat as none exists now and the Creek is flanked by golf course. Introducing this vegetation would
restrict the play of golf. The disturbed areas will be stabilized for erosion control.

Section 116-265 C. Corridor Crossing Standards — Variance is sought to permit crossings at a distance
with less than 1,000 feet of buffer length. Existing bridges do not have such separation and are being
replaced in the same location. As positioned, they allow golfer to move among contiguous golf holes.
Bridge separation is ~400 feet.
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Montgomery, Pennsylvania

1 of2

PARID: 650011680009

https://propertyrecords.montcopa.org/pt/ Datalets/PrintDatalet.aspx?/pi...

WHITEMARSH VALLEY COUNTRY CLUB 815 THOMAS RD
Parcel

TaxMapID 65023 002

Parid 65-00-11680-00-9

Land Use Code 0515

Land Use Description C - PREFERENTIAL ASSESSMENT
Property Location 815 THOMAS RD

Lot #

Lot Size 78.82 ACRES

Front Feet 3391

Municipality WHITEMARSH

School District COLONIAL

Utilities ALL PUBLIC//

Owner

Name(s) WHITEMARSH VALLEY COUNTRY CLUB
Name(s)

Mailing Address THOMAS RD

Care Of

Mailing Address

Mailing Address LAFAYETTE HILL PA 19444

Current Assessment

Appraised Value Assessed Value Restrict Code

4,464,000 4,089,470 515

Estimated Taxes

County 14,145
Montco Community College 1,595
Municipality 8,334
School District 93,125
Total 117,199
Tax Lien Tax Claim Bureau Parcel Search
Last Sale

Sale Date 01-JAN-00
Sale Price $0

Tax Stamps

Deed Book and Page 0619-00367

Grantor

WHITEMARSH VALLEY COUNTRY CLUB

1/23/2020 11:47 AM



1/23/2020 Montgomery, Pennsylvania

PARID: 650011680009
WHITEMARSH VALLEY COUNTRY CLUB 815 THOMAS RD
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Whitemarsh Valley Country Club
Bridge Replacements
Bridge #4b




Bridge #4b (con’t)




Bridge #4b (con’t)




Bridge #5




Bridge #5 (con’t)




WHITEMARSH TOWNSHIP

ZONING HEARING BOARD

APPLICATION 95-17 of AWACS, Inc d/b/a Comcast Metrophone

First Hearing Date = 8/2/95 Date Decided - 8/2/95 Copy Mailed 8/3/95
At a public hearing of the above application, the Zoning Hearing Board decides and orders as follows:

1. The Special Exception in accordance with Section 116-35.C(1) of the Whitemarsh Township Code
necessary to allow cellular telephone equipment to be located in the clubhouse and a proposed chimney
structure of the Whitemarsh Country Club at 815 Thomas Road is hereby granted / samiond,

THIS DECISION IS SUBJECT TO THE FOLLOWING CONDITIONS:

1. All'use and development allowed by any granted application shall conform to the exhibits and testimony
presented at the hearing unless inconsistent with these conditions in which case these conditions shall take
precedence.

c}é{;qﬂé,cai,,t_ WWW %W‘/w o
ﬁ.,—,l/fw kb aae Enth Ui Docloiin o W

2 phot comel T,
3MWMWJMWM7A&, 25 el

[4

This Decision and Order of the Board is final and ;};Xmeal of it must be filed with the Court of Common
Pleas of Montgomery County within 30 days following the copy mailing date set out above.

Section 116-223 of the Whitemarsh Township Code provides that all applications granted by the Board shall
automatically expire 365 days after the expiration of the last day to appeal to the Court of Common Pleas of
Montgomery County or to an Appellate Court, if, during that time, the applicant has not acted upon the
granted application by obtaining the granted permit and paying the required fee for same. Any request for an
extension must be submitted in writing to the Board at least thirty (30) days prior to the expiration date.




WHITEMARSH TOWNSHIP ZONING HEARING BOARD

DECISION AND ORDER
APPLICATION NO.: 2010-12 FIRST HEARING DATE: 08/04/10
APPLICANT: Whitemarsh Valley Country Club DECISION: 08/04/10
Block 023, Unit 002 COPY MAILED: 08/05/10
815 Thomas Road

Lafayette Hill, PA 19444
AAA - Residential District
REC - Recreational Overlay

After completion of a public hearing on the above-referenced Application, pursuant to
public notice as required by law, the Zoning Hearing Board of Whitemarsh Township decided
and orders as follows:

1. Special Exceptions under Section 116-166.A(2) and Section 116-166.B(1) and (2) to
permit the installation of three new bridges within the floodway and floodway fringe are
GRANTED.

2. Variances from Sections 116-260.A and Section 116-264.A related to riparian corridor
vegetation clearing and planting requirements are GRANTED.

3. A variance from Section 116-265.C which requires a minimum distance of 1,000 feet
between crossings in a riparian corridor is GRANTED.



THIS DECISION IS SUBJECT TO THE FOLLOWING CONDITIONS:

1. All use and development permitted by this Decision shall conform to the exhibits and
testimony presented by the Applicant, unless inconsistent with any specific conditions
imposed by this Board, in which case these specific conditions shall take precedence.

2. The Applicant shall apply for and obtain all permits required by the Township Codes in a
timely manner.

This Decision and Order of the Board is final and any appeal of it must be filed with the Court of
Common Pleas of Montgomery County within thirty (30) days following the copy mailing date
set out above.

Section 116-223 of the Zoning Ordinance provides as follows:

Expiration of granted appeals. Unless otherwise specified by the Board, all approvals granted by
the Zoning Hearing Board shall automatically expire 365 days after the date of the decision
unless: (1) the applicant has acted upon the approval by obtaining the required permit(s) and
paying the prescribed fees for same, or (2) the Zoning Hearing Board decision is on appeal to the
courts, at which point, the approval, if upheld on appeal, shall expire 365 days after final
determination on appeal.

The Zoning Hearing Board may extend the expiration date of approvals for a 180 day period
upon request by the applicant, provided that the applicant is, in the opinion of the Zoning
Hearing Board, diligently pursuing governmental and/or regulatory approvals as required.
Requests for extensions shall be in writing and submitted to the Zoning Hearing Board at least 30
days before any applicable expiration date. Only one (1) extension may be provided for any
application.

However, note:
Act 46 of 2010 provides for a suspension of the expiration of governmental approvals under the

Pennsylvania Municipalities Planning Code until July 1, 2013.



WHITEMARSH TOWNSHIP ZONING HEARING BOARD:

Rbbert A. Bacine, Vice Chair

I

Marc Weinstein =/

(ALTERIATE )
Randi Rubin Goldstein
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January 16, 2020

Contech Engineered Solutions LLC
71 US Route 1

Suite F

Scarborough, Maine 04074

Attn:  Mr. Justin Reardon, P.E.
Truss Consultant

Re: Design of Concrete Abutments and Wingwalls on Helical Pier Foundations for Two (2) Proposed
Pedestrian Bridges (613585); Whitemarsh Valley Country Club, Lafayette, Pennsylvania; CBC

Report No. 22963D-1-0120-05

Ladies & Gentlemen:

We are pleased to submit our report for the above referenced project. The purpose of this project is to
provide the design of the abutments and wingwalls on helical pier foundations for the above referenced
structures. All other aspects of this project including the bridges themselves are being designed by others, -
and the loads for the bridges have been furnished to CBC for our use in design of the above items.

This report contains the design of the above referenced components If you have any questions, please
contact us.

Respectfully submitted,

CBC Engineers & Associates, Ltd.

ggﬂ ’ Wi
Deepa Nair, M.S., P.E. ﬁgfeh‘e’llq
Project Engineer Chief Engmeer
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ec: Client (jreardon@conteches.com)

ec: Bill Gray (wgray@conteches.com)

ec: Ben Hurst (bhurst@conteches.com)

ec: Melinda Fugate (mfugate@conteches.com)
1-File

Dayton, OH Lexington, KY Hazard, KY Charleston, WV Harrisburg, IL

125 Westpark Road / Centerville, Ohio 45459 / Phone: 937-428-6150 | Fax: 937-428-6154
Visit us at www.cbceng.com
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1.0 AUTHORIZATION

Authorization to proceed with this project was given by Mr. Justin Reardon of Contech
Engineered Solutions LLC. Work was to proceed in accordance with CBC Engineers &
Associates, Ltd. Quotation No. 20-003-05, dated January 2, 2020, and the terms and conditions
of the Master Agreement for Engineering Services dated July 30, 2009.

2.0 STRUCTURE DESCRIPTION

The structures to be constructed at this location are two (2) pedestrian bridges — Bridge
#4B (613585-020) with a width of 5'-3 5/8" (center to center of anchor bolts) and length of 70'-2"
(backwall to backwall), and Bridge #5 (613585-010) with a width of 9'-3 5/8" (center to center of
anchor bolts) and length of 70'-2" (backwall to backwall). The structures are supported on girders
which bear on abutments on either side of the structures. The purpose of this report is to provide
the design of the abutments for the structures. It is necessary to support the bridge on abutments
supported by helical piers. The loads on the abutments are both vertical and horizontal. Each
abutment acts as a retaining wall to retain the soil behind it as well as supporting the weight of

the bridge. Figure 1 shows a conceptual view of the loads on the abutment.

LOAD

BRIDGE HORIZONTAL LOAD”I ! “ ]

Figure 1

The abutments act as concrete retaining walls that will hold back the fill in the

approaches to the bridges. The abutments have extended wingwalls to contain the slope of the

i
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fill. The locations and geometry of the abutments and wingwalls have been determined based on
the project drawings dated December 9, 2019 (Project No. 19-51) from Irick Eberhardt &

Mientus Inc. Others are responsible for the bridge design.

3.0 SOIL FOUNDATION EVALUATION

We have been provided a geotechnical engineering report prepared by Advanced
GeoServices Corp., a Montrose Environmental Group Company; their Project No. 2019-3991-01
dated November 11, 2019. The following is an excerpt from the geotechnical report.

“Foundations (Helical Piles)

Helical piles should consist of galvanized steel multiple-helix units with a 1 Ys-inch square shaft.

The piles should bear within the stiff silts/medium dense sands encountered below 10 feet. The
estimated allowable capacities for various helix configurations for each bridge location are

shown below.

Helix Configuration Pile Tip Depth Bridge 4 Bridge 5
6"-8"-10" 15 ft. 16.5 kips 10 kips
8"-10" 15 ft. 13.5 kips 8 kips
8"-10"-12" 15 ft. 26.0 kips 15 kips
10"-12"-14" 15 ft. 37.0 kips ; 22 kips

We have designed the foundations for the abutments for #4B bridge utilizing helical piers
to be advanced to a minimum embedment depth of 15 ft. below the bottom of the pile caps to
achieve a minimum allowable axial compressive capacity of 26 kips/pier and a minimum
allowable flexural capacity (ASD) of 1750 ft.-lbs. Helical piers have been analyzed considering
1 Y-inch square shaft with 8"-10"-12" helix configuration and piers spaced longitudinally at 36

inches (3 x 12" max. helix plate diameter). We have designed the foundations for the abutments
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for #5 bridge utilizing helical piers to be advanced to a minimum embedment depth of 15 ft.
below the bottom of the pile caps to achieve a minimum allowable axial compressive capacity of
22 kips/pier and a minimum allowable flexural capacity (ASD) of 900 ft.-1bs. Helical piers have
been analyzed considering 1 %2-inch square shaft with 10"-12"-14" helix configuration and piers
spaced longitudinally at 42 inches (3 x 14" max. helix plate diameter). The final design of the
helical piers (i.e. shaft properties, number and size of helices, top bracket, etc.) to achieve the
above required allowable vertical loads and flexural capacities is the responsibility of the special
contractor chosen for the project. It should be noted that CBC Engineers and Associates, Ltd. has
not made any independent evaluation of the foundation conditions. We are relyiﬁg totally on the
information provided relative to the foundation conditions at the locations of the structures. The
pier vertical loads and flexural capacities should be confirmed by a geotechnical engineer in the
field at the time piers are installed. If the actual capacities are less than design, then problems to
the structures could develop. The evaluation of scour is the responsibility of others than CBC

Engineers and Associates, Ltd.

40 DESIGN OF BACKFILL AROUND THE ABUTMENTS

Any backfill immediately around the abutments and wingwalls should consist of a free
draining granular material so that water is not built up around the abutments. The material should
be placed in accordance with the plans and specifications in this report. The backfill material
should be AASHTO A-1 material compacted to 95% of the maximum modified Proctor dry unit
weight and placed in accordance with the specifications for backfill included in Section II of this
report. We have also utilized a maximum unit weight of 120 pcf and a minimum angle of internal
friction of 34 degrees for the soil in the select backfill zone around the abutments and wingwalls,
and these parameters should be verified in the field by a geotechnical engineer prior to
construction. Please note: it is essential to use good granular backfill to prevent water from
building up around the wall, and for the filter fabric to be installed properly so as to ensure the
backfill pores do not become clogged. It is recommended that the select backfill be extended to a
distance of at least 10 feet laterally from the edge of the walls and a filter fabric should be placed

between the backfill and any soil. Figure 2 shows the recommended extent of the granular fill

and the filter fabric.
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The backfill slope behind the abutments has been assumed to be approximately level

CBC should be contacted if actual backfill slope requirements differ from those described.

5.0 DESIGN OF ABUTMENTS

The bridge loading on each of the abutments as per the Contech drawings is as follows:

TABLE 1
ABUTMENT REACTIONS (PER BRIDGE ABUTMENT)
Bridge Type Bridge 4B Bridge 5
(613585-020) (613585-010)

Backwall to Backwall Bridge Span 702" 70-2"
Total Vertical Dead Load (DC) 36.0 kips 43.0 kips
Vertical Live Load (LL) 21.0 kips 35.0 kips
Longitudinal Thermal Load (TU) 5.3 kips 6.5 kips

Wind Load (Horizontal) 8.5 kips 8.5 kips
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The height of the abutments for the proposed bridge #4B and #5 is approximately 5.27 feet
and 5.5 feet respectively above the top of the 3.0' thick pile cap footings. The bridge geometry
has been prepared based on the information provided to us by Contech (Project Drawings #
613585-010 and 613585-020) dated December 16, 2019. All elevations, geometry and locations
of the abutments must be field verified prior to construction. The design of the abutments has

been performed as per AASHTO LRFD design methodology.

The total maximum vertical Service load on the abutment for Bridge 4B (613585-020) is
about 95.3 kips including abutment weight. The maximum total Service horizontal load on the
abutment for Bridge 4B (613585-020) in the longitudinal direction is about 26.6 kips which
includes lateral soil loading from active soil pressure, live load surcharge, and thermal bridge
loads. The total maximum vertical Service load on the abutment for Bridge 5 (613585-010) is
about 134 kips including abutment weight. The maximum total Service horizontal load on the
abutment for Bridge 5 (613585-010) in the longitudinal direction is about 36.7 kips which
includes lateral soil loading from active soil pressure, live load surcharge, and thermal bridge

loads. Figure 3 shows the three-dimensional loading on each abutment.

BRIDGE VERTICAL
LOAD

Figure 3

The amount of steel and concrete has been designed for these loads based on AASHTO
LRFD criteria and the foundations have been designed for both the vertical and horizontal loads.

The calculations are included in Appendix A.
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Each abutment must be stable against sliding and overturning due to the vertical and

horizontal loads. Based on the loading conditions each abutment must be the dimensions. and

contain the reinforcing steel shown on the drawings.

6.0 FOUNDATIONS

The foundations for the abutments must be designed to take the horizontal as well as the
vertical loads. In addition to the above, the foundations must be designed for scour protection, so
they are not scoured out by high water. We have designed the foundations for the abutments for
#4B bridge utilizing helical piers to be advanced to a minimum embedment depth of 15 ft. below
the bottom of the pile caps to achieve a minimum allowable axial compressive capacity of 26
kips/pier and a minimum allowable flexural capacity (ASD) of 1750 ft.-Ibs. Helical piers have
been analyzed considering 1 Y-inch square shaft with 8"-10"-12" helix configuration and piers
- spaced longitudinally at 36 inches (3 x 12" max. helix plate diameter). We have designed the
foundations for the abutments for #5 bridge utilizing helical piers to be advanced to a minimum
embedment depth of 15 ft. below the bottom of the pile caps to achieve a minimum allowable
axial compressive capacity of 22 kips/pier and a minimum allowable flexural capacity (ASD) of
900 ft.-1bs. Helical piers have been analyzed considering 1 %.-inch square shaft with 10"-12"-14"
helix configuration and piers spaced longitudinally at 42 inches (3 x 14" max. helix plate
diameter). As stated, the final design of the helical piers (i.e. shaft properties, number and size of
helices, top bracket, etc.) to achieve the above required allowable vertical loads and flexural

capacities is the responsibility of the special contractor chosen for the project.

The helical piers must also be designed for the horizontal loads placed upon them. The

horizontal loads place a moment at the top of the pile. Figure 4 shows the loading at the top of

the pile.
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VERTICAL LOAD

HORIZONTAL LOAD
e

Figure 4

The pile cap foundation has been analyzed using the computer program Group 4. The
helical piers must be designed for the horizontal loads, vertical loads and moments placed upon
them. The horizontal loads at the top of the pile distribute the vertical load in the pile group and
require a lateral pile capacity. The GROUP4 model accounts for pile location and loading. The
soil parameters (soil-modulus parameter (k) and friction angle/strength parameters) utilized in
GROUP4 analysis have been obtained from the boring log data in the geotechnical report
(borings B-4A and B-4B for Bridge #4B, and B-5A and B-5B for Bridge 5).

The structure foundation has been analyzed as a typical group of six (6) helical piers-two
(2) rows of 3 helical piers each (three (3) vertical helical piers in the back row and three (3)
battered helical piers (10 degree batter) in the front row each at 3'-0" o.c.) using the computer
program GROUP4 for Bridge #4B. The structure foundation has been analyzed as a typical
group of eight (8) helical piers-two (2) rows of four helical piers each (four (4) vertical helical
piers in the back row and four (4) battered helical piers (10 degree batter) in the front row each at
3'-6" 0.c.) using the computer program GROUP4 for Bridge #5. The calculations are attached in
Appendix A. The helical piers should be installed in strict conformance with the project
specifications and the manufacturer’s recommendations by a licensed contractor approved by the

manufacturer. The design drawings are attached in Appendix B of this report.

7.0  PILE CAPS

The pile caps must be designed as a beam to transfer the load of the structure onto the
helical piers. Based on the loadings on the abutments and the pile positions, the pile caps must be

5'-0" wide and 36" deep. The minimum embedment of the helical piers into the pile cap must be



Contech Engineered Solutions LLC 8 January 16, 2020
CBC Report No. 22963D-1-0120-05

1'-6". The reinforcing bars in the pile cap must be as shown on the drawings. The pile cap is

reinforced with #5 stirrups at 12" on center for shear and torsion.

80 DESIGN OF WINGWALLS

The wingwalls will be connected to the abutments to retain the approach embankments.
Each wingwall will extend for 7.0 ft. length at 45 degree angles to the abutments as shown on the
attached drawings. There is a maximum of about 5'-0" of fill behind the wingwalls. The required
geometry of the wingwalls should be verified (by others) prior to construction. The thickness of

the wingwalls is 12 inches. The design of the wingwalls and the reinforcing steel required is

included on the drawings.

9.0 SCOUR

It is beyond the scope of this report to evaluate scour. The depth of the bottom of the pile

caps for the structures and the depth of the piers should be evaluated for scour before foundations

are constructed.

100 WARRANTY

Our professional services have been performed, our findings obtained and our
recommendations prepared in accordance with generally accepted geotechnical engineering

principles and practices. No other warranty, expressed or implied, is made.

This report has been prepared for the exclusive use of Contech Engineered Solutions
LLC, for specific application to the structure herein described. Specific recommendations have
been provided in the various sections of the report. The report shall, therefore, be used in its
entirety. This report is not a bidding document and shall not be used for that purpose. Anyone
reviewing this report must interpret and draw their own conclusions regarding specific
construction techniques and methods chosen. CBC Engineers & Associates, Ltd. is not

responsible for the independent conclusions, opinions or recommendations made by others.



SECTION II

SPECIFICATIONS
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1.0

I - GENERAL

STANDARDS AND DEFINITIONS

1.1

1.2

STANDARDS - All standards refer to latest edition unless otherwise noted.

1.1.1

1.1.2

1.1.3

1.1.4

ASTM D-698-70 (Method C) "Standard Test Methods for Moisture.
Density Relations of Soils and Soil Aggregate Mixtures Using 5.5-1b (2.5
kg.) Rammer and 12-inch (305-mm) Drop".

ASTM D-2922 "Standard Test Method for Density of Soil and Soil
Aggregate in Place by Nuclear methods (Shallow Depth)".

ASTM D-1556 "Standard Test Method for Density of Soil in place by the
Sand-Cone Method".

ASTM D-1557 "Standard Test Method for Laboratory Compaction
Characteristics of Soil Using Modified Effort."

1.1.5 All construction and materials shall be in accordance with the latest
AASHTO LRFD Bridge Design Specifications.

DEFINITIONS

1.2.1 Owner - In these specifications the word "Owner" shall mean Whitemarsh

1.2.2

1.2.3

1.2.4

1.2.5

1.2.6

Valley Country Club, PA.

Engineer - In these specifications the word "Engineer" shall mean the
Owner designated engineer.

Design Engineer - In these specifications the words "Design Engineer"
shall mean CBC Engineers and Associates, Ltd.

Contractor - In these specifications the word "Contractor" shall mean the
firm or corporation undertaking the execution of any work under the terms
of these specifications.

Approved - In these specifications the word "approved" shall refer to the
approval of the Engineer or his designated representative.

As Directed - In these specifications the words "as directed" shall refer to
the directions to the Contractor from the Owner or his designated
representative.
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2.0 GENERAL CONDITIONS

2.1

2.2

2.3

The Contractor shall furnish all labor, material and equipment and perform all
work and services except those set out and furnished by the Owner, necessary to
complete in a satisfactory manner the site preparation, excavation, filling,
compaction, grading as shown on the plans and as described therein.

This work is to be accomplished under the observation of the Owner or his
designated representative.

Prior to bidding the work, the Contractor shall examine, investigate and inspect
the construction site as to the nature and location of the work, and the general and
local conditions at the construction site, including, without limitation, the
character of surface or subsurface conditions and obstacles to be encountered on
and around the construction site; and shall make such additional investigation as
he may deem necessary for the planning and proper execution of the work.

If conditions other than those indicated are discovered by the Contractor, the
Owner should be notified immediately. The material which the Contractor
believes to be a changed condition should not be disturbed so that the owner can

investigate the condition.

The construction shall be performed under the direction of an experienced
engineer who is familiar with the design plan.
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IT - PILE CAP FOOTINGS

1.0  The dimension of the pile caps shall be 60" wide and 36" deep.

2.0  The concrete and steel in the pile caps shall meet the requirements of Section IV of these
specifications.

3.0 The pile caps shall be reinforced as shown on the construction drawings.

4.0 Foundation excavation shall consist of the removal of all material, of whatever nature,
necessary for the construction of foundations.

4.1 It shall be the responsibility of the Contractor to identify and relocate all existing
utilities which conflict with the proposed foundation locations shown on the plan.
The Contractor must call the appropriate utility company at least 48 hours before
any excavation to request exact field location of utilities, and coordinate removal
and installation of all utilities with the respective utility company. ’

4.2 All federal, state, and local regulations should be strictly adhered to relative to
excavation side-slope geometry. The adoption of suitable excavation techniques
is the responsibility of the Contractor.

4.3  Excavated material shall be disposed in accordance with the plan established by
the Engineer.
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IIT - HELICAL PIERS

1.0 The final design of the helical piers (i.e. shaft properties, number and size of
helices, top bracket, etc.) to achieve a minimum allowable axial compressive capacity of
26 kips/pier and a minimum allowable flexural capacity (ASD) of 1750 ft.-1bs for Bridge
#4B and a minimum allowable axial compressive capacity of 22 kips/pier and a minimum
allowable flexural capacity (ASD) of 900 ft.-1bs for Bridge #5 is the responsibility of the

special contractor chosen for the project.
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1.0

2.0

3.0

IV - CONCRETE

CODES AND STANDARDS

1.1  Reinforced concrete shall conform to the requirements of AASHTO Standard
Specifications for Highway Bridges, Division II - Construction, Section 8,
"Concrete Structures", for Class A concrete, having a minimum compressive
strength of 4,000 psi.

STANDARDS FOR MATERIALS

2.1 Portland Cement - Conforming to ASTM Specification C-150, Type I or II.

2.2 Water - The water shall be drinkable, clean free from injurious amounts of oils,
acids, alkalis, organic materials, or deleterious substances.

2.3  Aggregates - Fine and coarse aggregates shall conform to current ASTM
Specification C-33 "Specification for Concrete Aggregates”" except that local
aggregates which have been shown by tests and by actual service to produce
satisfactory qualities may be used when approved by the Engineer.

2.4  Submittals - Test data and/or certifications to the Owner shall be furnished upon
request.

PROPORTIONING OF CONCRETE

3.1 COMPOSITION

3.1.1 The concrete shall be composed of cement, fine aggregate, coarse
aggregate and water.

3.1.2 The concrete shall be homogeneous, readily placeable and uniformly
workable and shall be proportioned in accordance with ACI-211.1.

3.1.3 Proportions shall be established on the basis of field experience with the
materials to be employed. The amount of water used shall not exceed the
maximum 0.49 water/cement ratio, and shall be reduced as necessary to
produce concrete of the specified consistency at the time of placement.

3.1.4 An air-entraining admixture, conforming to the requirements of ASTM
C260, shall be used in all concrete furnished under this contract. The
quantity of admixture shall be such as to produce an air content in the
freshly mixed concrete of 6 percent plus or minus 1 percent as determined
in accordance with ASTM C231 or C173.



Contech Engineered Solutions LLC 6 January 16, 2020
CBC Report No. 22963D-1-0120-05

4.0

5.0

3.2

3.3

34

Qualities Required - As indicated in the table below:

TABLE IV-1
QUALITIES REQUIRED

e  QUALITY REQUIRED
AASHTO Class A

Type of Cement Lorll

Compressive Strength f'c @ 28 days 4,000 psi

Slump, inches 2-4in,

Maximum Size of Coarse Aggregates - Maximum size of coarse aggregates shall
not be larger than 19 mm (3/4 inches).

Rate of Hardening of Concrete - Concrete mix shall be adjusted to produce the
required rate of hardening for varied climatic conditions:

Under 40°F Ambient Temperature — All work to be performed in strict
conformance with the recommendations of ACI-306R "Cold Weather

Concreting."

MIXING AND PLACING

4.1

4.2

4.3

Equipment - Ready Mix Concrete shall be used and shall conform to the
"Specifications for Ready-Mix Concrete," ASTM C-94. Approval is required
prior to using job mixed concrete.

Preparation - All work shall be in accordance with ACI-304, "Recommended
Practice for Measuring, Mixing, Transporting and Placing Concrete.” All
construction debris and extraneous matter shall be removed from within the
forms. Concrete shall be placed on clean surfaces, free from water. Concrete that
has to be dropped four (4) feet or more shall be placed through a tremie.

All concrete shall be consolidated by internal mechanical vibration immediately
after placement. Vibrators shall be of a size appropriate for the work, capable of
transmitting vibration to concrete at frequencies of not less than 4,500 impulses
per minute.

FORM WORK

5.1

5.2

Forms shall be of wood, steel or other approved material and shall be set and held
true to the dimensions, lines and grades of the structure prior to and during the
placement of concrete. ‘

Forms shall not be removed until the concrete has sufficient strength to prevent
concrete drainage and/or damage.
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6.0

7.0

5.2  Forms shall not be removed until the concrete has sufficient strength to prevent
concrete drainage and/or damage.

CURING

6.1  Fresh concrete shall be protected from rains, flowing water and mechanical injury
for a period of at least four (4) days. No loads shall be placed on the concrete until
it has reached its design strength.

REINFORCING STEEL

7.1  MATERIAL
7.1.1 Al reinforcing bars shall be deformed bars (ASTM-A615) Grade 60.

7.2  BENDING AND SPLICING

7.2.1 Bar reinforcement shall be cut and bent to the shapes shown on the plans.
Fabrication tolerances shall be in accordance with ACI 315. All bars shall
be bent cold, unless otherwise permitted.

7.2.2 All reinforcement shall be furnished in the full lengths indicated on the
plans unless otherwise permitted. Except for splices shown on the plans
and splices for No. 5 or smaller bars, splicing of bars will not be permitted
without written approval. Splices shall be staggered as far as possible.

7.2.3 In lapped splices, the bars shall be placed and wired in such a manner as to
maintain the minimum distance to the surface of the concrete shown on
the plans.

7.2.4 Substitution of different size bars will be permitted only when authorized
by the engineer. The substituted bars shall have an area equivalent to the
design area, or larger.

7.3  PLACING AND FASTENING

7.3.1 Steel reinforcement shall be accurately placed as shown on the plans and
firmly held in position during the placing and setting of concrete. Bars
shall be tied at all intersections around the perimeter of each mat and at
not less than 2 foot centers or at every intersection, whichever is greater,
elsewhere. Welding of cross bars (tack welding) will not be permitted for
assembly of reinforcement.

7.3.2 Reinforcing steel shall be supported in its proper position by use of mortar

blocks, wire bar supports, supplementary bars or other approved devices.
Such devices shall be of such height and placed at sufficiently frequent
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intervals so as to maintain the distance between the reinforcing and the
formed surface or the top surface within 1/4 inch of that indicated on the
plans.
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V - FILTER FABRIC

1.0 Filter fabric shall be placed at all locations shown on the construction drawings and as
necessary to maintain a soil-tight system.

2.0  Filter fabric cloth shall conform to Contech specification for C60-NW or equivalent and
shall meet the following ASTM tests:

2.1  ASTM D4751 - Apparent opening size equal to #70 U.S. Standard Sieve Size.
2.2  ASTM D4632 (Grab Tensile Test) - Minimum Strength = 160 pounds.

2.3 ASTM D4632 (Grab Elongation) - 30-70%.

2.4  ASTM D4533 (Trapezoidal Tear) - Minimum Strength = 60 pounds.

2.5 ASTM D4355 (Stabilized for Heat and Ultra-Violet Degradation) - 70% strength
retained.

3.0  The minimum fabric coefficient of permeability (ASTM D4491) shall be 0.24 cm/sec.

4.0  The fabric shall be non-woven with a minimum thickness (ASTM D5199) of 60 mils.

5.0  Fabric shall not be placed over sharp or angular rocks that could tear or puncture it.

6.0 Care should be exercised to prevent any puncturing or rupture of the filter fabric. Should

such rupture occur the damaged area should be covered with a patch of filter fabric using
an overlap minimum of one (1) foot.
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PILE GROUP ANALYSIS PROGRAM-GROUP
PC VERSION 4.0 (C) COPYRIGHT ENSOFT, INC. 1996

THE PROGRAM WAS COMPILED USING MICROSOFT FORTRAN
POWERSTATION 4.0 (C) COPYRIGHT MICROSOFT CORPORATION, 1991,

WHITEMARSH VALLEY COUNTRY CLUB LAFAYETTE, PA

K INPUT INFORMATION kA xE
Bridge #4
* TABLE C * LOAD AND CONTROL PARAMETERS

UNITS-~ENGL
V LOAD, LBS H LOAD,LBS MOMENT, LBS~IN

.9530E+05 .1364E+05 -.9800E+05
* THE LOADING IS STATIC *

KPYOP = 1 (CODE TO GENERATE P-Y CURVES)

{ KPYOP = 1 IF P-Y YES; = 0 IF P~Y NO; = -1 IF P-Y ONLY )

* CONTROL PARAMETERS *

TOLERANCE ON CONVERGENCE OF FOUNDATION REACTION = .100E-02 IN
TOLERANCE ON DETERMINATION OF DEFLECTIONS = .100E-02 IN
MAX NO OF ITERATIONS ALLOWED FOR FOUNDATION ANALYSIS = 300
MAXIMUM NO. OF ITERATIONS ALLOWED FOR PILE ANALYSIS = 300

* TABLE D * ARRANGEMENT OF PILE GROUPS

GROUP CONNECT NO OF PILE PILE NO IL-S CURVE P-Y CURVE

1 FIX 3 1 1 0
2 FIX 3 1 1 0
GROUP VERT, IN HOR, IN SLOPE, IN/IN GROUND, IN SPRING, LBS-IN
1 .0000E+00 .1500E+02 .1745E400 .0000E+00 .0000E+00
2 .0000E+00 -.1500E+02 .0000E+00 .0000E+00 .0000E+00

* TABLE E * PILE GEOMETRY AND PROPERTIES

PILE- SEC INC LENGTH, IN E ,LBS/IN**2
1 1 100 .1800E+03 .2900E+08
2 1 100 .1800E+03 .2900E+08
PILE FROM, IN TO, IN DIAM, IN AREA, IN**2 I,IN**4

1 .0000E+00 .1800E+03 .1500E+01 .2250E+01 .4200E+00
* THE PILE ABOVE IS OF LINEARLY ELASTIC MATERIAL *
2 .0000E+00 .1800E+03 .1500E+01 .2250E+01 .4200E+00

* THE PILE ABOVE IS OF LINEARLY ELASTIC MATERIAL *

* TABLE F * AXIAL LOAD VS SETTLEMENT
(THE LOAD-SETTLEMENT CURVE IS GENERATED INTERNALLY)

NUM OF CURVES 2



CURVE 1 NUM OF POINTS 19

POINT AXIAL LOAD,LBS
1 ~.2795E+06
2 ~.2658E+06
3 -,2589E+06
4 ~.2567E+06
5 -.2561E+06
6 ~-.1632E+06
7 ~-.1100E+06
8 ~.2233E+05
9 ~.2144E+04

10 .0000E+00
11 L1132E405
12 .3730E+05
13 .1309E+06
14 .1764E+06
15 .25B3E+06
16 .2578E+06
17 .2615E+06
18 .2689E+06
19 .2B33E+06
CURVE 2 NUM OF POINTS 19

POINT AXIAL LOAD, LBS
1 ~-.2795E+06
2 ~.2658E+06
3 -.2589E+06
4 -.2567E+06
5 -.2561E+06
6 ~.1632E+06
7 ~.1100E+06
8 -.2233E+05
9 -.2144E+04

10 .0000E+00
11 .1132E+05
12 .3730E+05
13 .1309E+06
14 .1764E+06
15 .2583E+06
16 .2578E+06
17 .2615E+06
18 .2689E+06
19 .2B33E+06

SETTLEMENT, IN
-.2406E+01
-.1358E+01
-.8340E+00
~-.4200E+00
-.3650E+00
-.1506E+00
-.8220E-01
-.1575E-01
-.1547E-02

.0000E+Q0D
.8053E-02
.2592E-01
.1053E+00
.1725E+00
.3729E+00
.4262E+00
.B456E+00
.1372E+01
.2424E+01

SETTLEMENT, IN
~-.2406E+01
-.1358E+01
~.8340E+00
~,4200E+00
-.3650E+00
~-.1506E+00
~.8220E-01
-.1575E~01
~.1547E-02

.0000E+00
.8053E-02
.2592E-01
.1053E+00
.1725E+00
.3729E+00
L4262E+00
.8456E+00
.1372E+01
. 2424E+01

* TABLE H * SOIL DATA FOR AUTO P-Y CURVES

SOILS INFORMATION
AT THE GROUND SURFACE
2 LAYER(S) OF SOIL

LAYER 1

THE SOIL IS A SOFT CLAY

X AT THE TOP OF THE LAYER

X AT THE BOTTOM OF THE LAYER
MODULUS OF SUBGRADE REACTION

LAYER 2

THE SOIL IS A SAND

X AT THE TOP OF THE LAYER

X AT THE BOTTOM OF THE LAYER
MODULUS OF SUBGRADE REACTION

.00 IN

.00 IN
96.00 IN
.200E+02 LBS/IN**3

96.00 IN
240.00 IN
.600E+02 LBS/IN**3

DISTRIBUTION OF EFFECTIVE UNIT WEIGHT WITH DEPTH

4 POINTS

X, IN WEIGHT, LBS/IN**3

.0000 .3300E-01
96.0000 .3300E-01
96.0000 .3300E-01

240.0000 .3300E-01

DISTRIBUTION OF STRENGTH PARAMETERS WITH DEPTH



4 POINTS

X C PHI, DEGREES E50 FMAX TIPMAX
IN LBS/IN**2 LBS/IN**2 LBS/IN*+2
.00 .2000E+01 .000 .2000E-01 .1000E+04 .1000E+04
96.00 .2000E+01 .000 .2000E-01 .1000E+04 .1000E+04
96.00 .0000E+00 32.000 .0000E+00 .1000E+04 .1000E+04
240.00 .0000E+00 32.000 .0000E+00 .1000E+04 .1000E+04

REDUCTION FACTORS FOR CLOSELY-SPACED PILE GROUPS

GROUP NO P-FACTOR Y-FACTOR
1 1.00 1.00
2 1.00 1.00

WHITEMARSH VALLEY COUNTRY CLUB LAFAYETTE, PA
Ek A A COMPUTATION RESULTS * ok kok

VERT. LOAD, LBS HORI. LOAD, LBS MOMENT, IN-LBS

. 9530E+05 .1364E+05 ~.9800E+05

DISPLACEMENT OF GROUPED PILE FOUNDATION

VERTICAL, IN HORIZONTAL, IN ROTATION, RAD

~.5078E-01 .7057E+00 -.4118E-02

NUMBER OF ITERATIONS = 7

* TABLE I * COMPUTATION ON INDIVIDUAL PILE
* PILE GROUP * 1
PILE TOP DISPLACEMENTS AND REACTIONS

THE GLOBAL STRUCTURE COORDINATE SYSTEM

XDISPL, IN YDISPL, IN SLOPE AXIAL,LBS LAT,LBS BM,LBS-IN STRESS,LBS/IN**2

-.113E+00 .705E+00 -.412E-02 .162E+05 .370E+04 -.209E+05 L447E+05

4 ;\é‘»( %
THE LOCAL MEMBER COORDINATE SYSTEM

XDISPL, IN YDISPL, IN SLOPE AXIAL,LBS LAT,LBS BM,LBS-IN STRESS,LBS/IN**2

S—

.117E-01 .714E+00 -.412E-02 (;z;;E+O5 .835E+03 -.209E+05 L447E+05
< 2l \’»43{:\;‘5

LATERALLY LOADED PILE

X DEFLECTION MOMENT SHEAR SOIL TOTAL FLEXURAL
REACTION STRESS RIGIDITY
IN IN LBS-IN LBS LBS/IN LBS/IN**2 LBS-IN**2

Khkkkk hhkkkkkkhkk hhkhkkkFhEohd hhkhhkhkkhhh hhdhdhhkkdkk khkhdkhkhhk hhkhhkkhkk*

.00 .714E+00 -.,209E+05 .B835E+03 .900E+01 .447E+05 . 122E+08
1.80 LT19E+00  ~,195E+05 .B27E+03 .109E+02 .422E+05 .122E+08



3.60

5.40

7.20

9.00
10.80
12.60
14.40
16.20
18.00
19.80
21.60
23.40
25.20
27.00
28.80
30.60
32,40
34.20
36.00
37.80
39.60
41.40
43.20
45.00

.718E+00
.713E+00
.703E+00
.690E+00
L.672E+00
.652E+00
.628E+00
. 603E+00
.575E+00
.546E+00
.516E+00
L484E+00
.4528+00
.420E+00
.388E+00
.356E+00
.325E+00
.294E+00
L264E+00
.236E+00
.208E+00
.182E+00
.158E+00
L135E+00
.114E+00
.943E-01
.765E~01
.604E-01
.460E-01
.3338-01
L222E-01
L126E-01
L446E-02
-.230E-02
-.781E-02
~,122E-01
~.155E~01
~.180E-01
-.196E-01
-.205E-01
-.208E-01
-.2068-01
-.199E-01
.189E-01
.177E-01
.162E-01
.146E-01
.130E-01
.113E-01
L964E-02
.805E-02
.656E-02
.520E-02
.398E-02
.292E-02
.202E-02
.128E-02
.685E-03
L223E-03
.120E-03
.362E-03
.518E-03
.606E-03
.639E-03
.632E~03
.595E-03
.539E-03
L 472E~03
.401E-03
.330E-03
L262E-03
L201E-03
.147E-03
.102E-03
.643E-04
.347E-04
.122E-04
-.412E-05%
-.1528~04
-.220E-04
~,255E-04

I

i

i

4

|

I

I

1

1

1

i

!

{

~.180E+05
~-.165E+05
-, 150E+05
~.135E+05
~.119E+05
~.104E+05
~.B890E+04
-.744E+04
~.603E+04
~.468E+04
~-.339E+04
.218E+04
.103E+04
L373E+02
L103E+04
.194E+04
L277E4+04
.352E+04
L418E+04
.475E+04
.524E+04
.565E+04
L597E+04
L621E+04
L637E+04
.645E+04
.646E+04
. 639E+04
.625E+04
.605E+04
.579E+04
L547E+04
.510E+04
.469E+04
.428E+04
.386E+04
.345E+04
.305E+04
L266E+04
L229E+04
.194E+04
L161E+04
.129E+04
.100E+04
.737E+03
.493E+03
L273E+03
JTT6E+02
.944E+02
L243E+03
.368E+03
L4772E403
.554E+03
.595E+03
.604E+03
.588E+03
~.552E+03
~.502E+03
- . 444E+03
~,382E+03
-.320E+03
~.260E+03
~.204E+03
-.153E+03
~.109E+03
~.721E+02
-.416E+02
~.173E+02

.106E+01

L143E8+402

L232E+02

.284E+02

.307E+02

.307E+02

L292E+02

L266E+02

L233E4+02

L197E+02

L161E+02

L127E+02

.955E+01

{

i

[

[

]

I

[

.808E+03

.785E+03

.758E+03

.728E+03

.695E+03

.659E+03

.619E+03

.575E+03

.528E+03

.480E+03

.433E+03

.387E+03

.342E+03

.298E+03

.254E+03

.212E+03

.171E+03

.132E+03

.935E+02

.565E+02

.208E+02
~,134E402
-.461E+02
-.7T74E+02
-.107E+03
~,135E+03
~-.161E+03
.186E+03
.209E+03
.230E+03
.248BE+03
.265E+03
279E+03
.289E+03
-.283E+03
~.272E+03
-,259E+03
~.245E+03
~.230E+03
~-.214E+03
~-.199E+03
-.183E+03
-.168E+03
-.152E+03
~.137E+03
~,122E+03
~.108E+03
~.936E+02
-.802E+02
~,673E+02
.551E+02
.437E+02
.329E+02
L121E+02
L466E+01
.175E+02
.268E+02
.329E+02
.364E+02
.375E+02
.369E+02
.349E+02
.319E+02
.283E+02
.243E+02
.203E+02
.164E+02
.128E+02
.952E+01
.667E+01
.425E+01
.228EB+01
.736E+00
~.427E+00
-.125E+01
-.178E+01
.208E+01
-.218E+01
-.215E+01
-.201E+01
-.181E+01

!

I

I

i

i

!

I

i

.128E+02
.147E4+02
L166E+02
.184E+02
.203E+02
L222E402
L241E+02
.260E+02
.266E+02
L262E+02
.257E+02
.251E+02
.246E+02
L240E+02
L234E+02
L227E+02
L220E+02
L213E+02
.206E+02
.198E+02
.190E+02
L182E+02
L173E+02
.165E+02
.156E+02
.146E+02
.137E+02
L1268+02
L116E+02
.104E+02
.916E+01
LT69E+01
.579E+01
-.365E+01
-.607E+01
-.717E+01
-.782E+01
-.824E+01
~.850E+01
~-.B65E4+01
~.870E+01
~.868E+01
~.859E+01
.B845E+01
.B27E+01
.804E+01
LTT1E+01
.T747E4+01
.713E+01
.677E401
. 638E+01
.596E+01
~.116E+402
. 930E+01
L714E+401
.516E+01
.341E+01
-.190E+01
-.642E+00
. 359E+00
L112E+01
.166E+01
L201E+01
.218E+01
L223E+01
.216E+01
.202E+01
L182E+01
L159E+01
.134E+01
.109E+01
.860E+00
. 646E+00
L457E+00
. 296E+00
.164E+00
.589E~01
-.203E-01
-.767E-01
-.113E+00
~.134E+00

{

1

1

1

1

1

1

1

1

1

I

.396E+05
.369E+05
.342E+05
.314E+05
.287E+05
.259E+05
.233E+05
.206E+05
.1B1E+05
.157E+05
.134E+05
.113E+05
.921E+04
. T44E+04
.921E+04
.108E+05
.123E+05
.136E+05
.148E+05
.159E+05
.167E+05
.175E+05
.1B0E+05
.185E+05

187E+05

.189E+05
.189E+05
.188E+05
.1B5E+05
.182E+05

177E+05

.171E+05
.165E+05
.158E+05

150E+05
143E+05
135E+05

.128E+05
.121E+05
.115E+05
.108E+05
.102E+05
. 968E+04
.916E+04
.869E+04
.825E+04
. 186E+04
.751E+04
.7154E+04
. 780E+04
.803E+04
.821E+04
.836E+04
.843E+04
.845E+04
.842E+04

835E+04
827E+04
816E+04
805E+04

.7T94E+04

783E+04

. T73E+04
. 764E+04

756E+04

.150E+04

T44E+04

.7T40E+04
.737E+04
. 739E+04
.741E+04
. T42E+04
.742E+04
. 742E+04
.742E+04
. T42E+04
.741E+04
. 740E+04
.740E+04
.739E+04
. 739E+04

.122E8+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08

122E+08

.122E+08
. 122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
L122E+08
.122E+08
.122E+08
.122E+08

122E+08

.122E+408
.122E+08
.122E+08
.122E+08

122E+08

L122E+08

122E+08

.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
L.122E+08
. 122E+08
.122E+08
L122E+08
.122E+08
.122E+08
L122E+08
L 122E+08
.122E+08
.122E+08
.122E+08

122E+08
122E+08
122E+08
122E+08
122E+08
122E+08
122E+08
122E+08
122E+08

.122E+08
.122E+08
.122E+08
.122E+08

122E+08

.122E+08
L 1228+08
.122E+08
.122E+08

“122E+08

.122E+08
.122E+08
.122E+08
.122E+08
.122E+08



149.40 -.264E-04 .683E+01 -.156E+01 -.142E+00 .738E+04 .122E+08
151.20 -.255E-04 .454E+01 -.131E+01 ~-.,139E+00 .738E+04 .122E+08
153.00 -.234E-04 .267E+01 -.106E+01 -.130E+00 L737E+04 .122E+08
154.80 -.206E-04 .123E+01 -.824E+00 -.117E+00 .737E+04 .122E+08
156.60 -.174E-04 .149E+00 -.614E+00 -.,101E+00 . 737E+04 .122E+08
158.40 -.142E-04 -.602E+00 -.432E+00 -.839E-01 .737E+04 .122E+08
160.20 -.112E-04 -.108E+01 -.281E+00 -.672E-01 .137E+04 .122E+08
162.00 -.845E-05 -.133E+01 -.160E+00 -.517E-01 .737E+04 .122E+08
163.80 -.606E-05 -.141E+01 -.672E-01 ~.377E-01 .737E+04 .122E+08
165.60 -.404E-05 -.136E+01 .716E-03 -.256E-01 .137E+04 .122E+08
.239E-05 -.123E+01 .468E-01 -.154E-01 .737E+04 .122E+08
169.20 ~-.107E-05 -.103E+01 .746E-01 -.700E-02 .737E+04 .122E+08
171.00 -.188E~07 ~.813E+00 .872E-01 -.125E-03 .137E+04 .122E+08
172.80 .815E~06 ~.589E+00 .874E-01 .551E-02 .737E+04 .122E+08
174.60 .149E-05 -.380E+00 .775E-01 .103E-01 .137E+04 .122E+08
176.40 .207E-05 -.203E+00 .590E~01 .144E-01 .137E+04 .122E+08
178.20 .259E-05 -.721E-01 .330E-01 .184E-01 .137E+04 .122E+08
180.00 .309E-05 .159E-14 .000E+00 L222E-01 .737E+04 .122E+08

-

fo)

~J

>

(=]
1

NUMBER OF ITERATIONS IN LLP = 9

* PILE GROUP * 2

PILE TOP DISPLACEMENTS AND REACTIONS

THE GLOBAL STRUCTURE COORDINATE SYSTEM

XDISPL, IN YDISPL, IN SLOPE AXIAL,LBS LAT,LBS BM,LBS-IN STRESS,LBS/IN**2

.110E-01 .705E+00 -.412E-02 ,156E+05 .B45E+03 -.208E+05 .441E+05

THE LOCAL MEMBER COORDINATE SYSTEM

KDISPL, IN YDISPL, IN SLOPE AXIAL,LBS LAT,LBS BM,LBS-IN STRESS,LBS/IN**2

///<<W/_—\\
.110E-01 .105E+00 ~.412E~02 ﬁ;}56E+0§/).845E+03 -.208E+05 .441E+05
2 Ko \1%3\&'Q
LATERALLY LOADED PILE N '
X DEFLECTION MOMENT SHEAR SO0IL TOTAL FLEXURAL
REACTION STRESS RIGIDITY
IN IN LBS~IN LBS LBS/IN LBS/IN**2 LBS-IN**2

kohkkk hkkhhkkkkkk hkhkhkhhdkdk kkhkhkhkhhhk hhhkhkhhhkh Khhhdhkhkk Fhkkhkhhokk

.00 .705E+00 .208E+05 .B45E+03 .900E+01 .441E+05 .122E+08
1.80 .T10E+00 .194E+05 .837E+03 .109E+02 .415E+05 L122E+08
3.60 .710E+00 .179E+05 .818E+03 .128E+02 .389E+05 .122E+08
5.40 .704E+00 .164E+05 . 795E+03 .147E+02 .362E+05 .122E+08
7.20 .695E+00 .148E+05 .768E+03 .166E+02 .334E+05 .122E+08
9.00 .681E+00 .133E+05 . 738E+03 .184E+02 .307E+05 .122E+08

10.80 L664E+00 .118E+05 .7T05E+03 .203E+02 .279E+05 .122E+08
12.60 .644E+00 .102E+05 .669E+03 L222E+02 .252E+05 .122E+08
14.40 .621E+00 .875E+04 .629E+03 .241E+02 .225E+05 L122E+08
16.20 .596E+00 -.730E+04 .585E+03 .259E+02 .200E+05 .122E+08
18.00 .568E+00 .591E+04 .538E+03 .265E+02 .175E+05 .122E+08
19.80 .540E+00 -.458E+04 .491E+03 .261E+02 .151E+05 .122E+08
21.60 .510E+00 .331E+04 .444E+03 .256E+02 .128E+05 .122E+08
23.40 L479E+00 -.211E+04 .398E+03 .251E+02 .107E+05 122E+08
25.20 .447E+00 . 988E+03 .353E+03 .245E+02 .869E+04 .122E+08
27.00 .416E+00 .613E+02 .309E+03 .239E+02 . 704E+04 L122E+08
28.80 .384E+00 .103E+04 .266E+03 L233E+02 .877E+04 .122E+08
30.60 .352E+00 .193E+04 .224E+03 .226E+02 . 104E+05 .122E+08
32.40 .322E+00 L2T4E+04 .183E+03 .220E+02 .118E+05 .122E+08
34.20 .291E+00 .346E+04 .143E+03 .212E+02 .131E+05 .122E+08
36.00 .262E+00 LA11E+04 .105E+03 .205E+02 .143E+05 .122E+08
37.80 .234E+00 L467E+04 . 682E+02 .198E+02 .1538+05 .122E+08
39.60 .207E+00 .515E+04 .326E+02 .190E+02 .161E+05 .122E+08
41.40 .181E+00 .555E+04 -.151E+01 .182E+02 .168E+05 .122E+08
43.20 .157E+00 .586E+04 -.342E+02 .173E+02 .174E+05 .122E+08
45.00 .135E+00 .609E+04 ~.654E+02 .165E+02 .178E+05 .122E+08

I

1

1

1

1

1

1

H



129.60
131.40
133.20
135.00
136.80
138.60
140.40

142.20 -,
144.00 -,
145.80 -,
147.60 -,

149.40 -

151.20 -,
153.00 -,
154.80 -,
156.60 -,
158.40 -,
160.20 -,
162.00 -,
163.80 ~-.
165.60 -,
167.40 -,
169.20 -.
171.00 -.

172.80
174.60
176.40
178.20
180.00

NUMBER OF

.114E+00
.947E-01
.771E-01
.613E-01
.471E-01
.345E-01
.235E-01
.140E-01
.595E-02
.769E-03
.626E-02
.106E-01
.140E-01
.165E-01
.181E-01
.191E-01
.195E-01
.193E-01
.188E-01
.179E-01
.167E-01

154E-01

.138E-01
.1238-01
.107E~-01 -,
.919E-02 -,
.768E-02 -,
.627E-02 -

.292E-05

ITERATIONS

. 625E+04
.633E+04
L 633E+04
.626E+04
.613E+04
.593E+04
.568E+04
.537E+04
.501E+04
.462E+04
.420E+04
.379E+04
.339E+04
.300E+04
.262E+04
.225E+04
.191E+04
.158E+04
.128E+04
. 992E+03
.731E+03
.494E+03

280E+03

.898E+02

772E+02
221E+03
343E+03
442E+03

.521E+03
.562E+03
.571E+03
.556E+03
.523E+03
.476E+03
L422E+03
.364E+03
.305E+03
.248E+03
.195E+03
.147E+03

105E+03
697E+02

.406E+02
.175E+02
.112E+00
.128E+02
L213E+02

264E+02
287E+02

.289E+02
.275E+02
.251E+02
.220E+02
.187E+02
L153E+02
.120E+02
.911E+01
.654E+01
.4376+01
.261E+01
.123E+01
.201E+00
.518E+00
.978E+00
.123E+01
.131E+01
L127E+01
L115E+01
.969E+00
.T64E+00
.555E+00
.359E+00
.192E+00
.682E-01
.000E+00

IN LLP =

i

.950E+02
.123E+03
.149E+03
.174E+03
.197E+03
.218E+03
.237E403
.254E+03
.268E+03
L279E+03
L276E+03
.266E+03
.253E+03
.240E+03
.226E+03
.211E+03
.195E+03
.180E+03
.165E+03
.150E+03
.135E+03
.120E+03
.106E+03

923E+02

.791E+02
L665E+02
.545E+02
.432E+02

326E+02

L127E+02
.337E+01

157E+02

.247E+02
.307E+02
.340E+02
.353E+02
.347E+02
.329E+02
.302E+02
L268E+02
.231E+02
.193E+02
.157E+02

122E+02

.915E+01
.644E+01
.415E+01
.227E+01
.791E+00
.324E+00
.112E+01
.164E+01
.193E+01
.204E+01
.201E+01

189E+01

.170E+01
L148E+01
L124E+01
L101E+01
.786E+00
.588E+00
.416E+00
.273E+00
.158E+00
.691E-01
.400E-02
.405E-01
L676E~01
.803E-01
.812E-01
.1724E-01
.554E-01
.311E-01
.000E+00

9

.156E+02

L147E+02

L137E+02

L127E+02

L117E+02

.106E+02

.934E+01

.796E+01

L624E+01
~.200E+01
-.557E+01
-.681E+01
-.753E+01
-.739E+01
-.828E+01
-.844E+01
.850E+01
-.849E+01
.842E+01
.829E+01
.811E+01
.789E+01
L763E+01
-.733E+01
~.701E+01
~.665E+01
-.627E+01
-.586E+01
-.111E402
~-.892E+01
~.687E+01
-.499E+01
.331E+01
.187E+01
.675E+00
.283E+00
L101E+01
.153E+01
L187E+01
L205E+01
.209E+01
.204E+01
.191E+01
L172E+01
L150E+01
L127E401
.104E+01
.822E+00
L 6198+00
L441E+00
.288E+00
.162E+00
.617E-01
-.141E-01
-.683E-01
.104E+00
.124E+00
.132E+00
.131E+00
.123E+00
.110E+00
-.953E-01
-.795E~01
-.639E-01
-.493E~01
-.362E~01
~,247E-01
-.151E-01
~.706E-02
-.500E-03

.490E-02

. 946E~02

.135E~01

.173E-01

.210E-01

I

i

I

[

I

1

H

!

.181E+05
.182E+05
.182E+05
.181E+05
.179E+05
.175E+05
.171E+05
.165E+05
.159E+05
L152E+05
.144E+05
.137E+05
.130E+05
.123E+05
.116E+05
.109E+05
.103E+05
. 975E+04
. 920E+04
.870E+04
.823E+04
.781E+04
. T43E+04

T09E+04

.706E+04
.732E+04
LT54E+04
LTT72E+04
.786E+04
.793E+04
. 795E+04
.792E+04
.786E+04
.778E+04
. 768E+04
.757E+04
LT478+04
.737E+04
LT27E+04
LT19E+04
L T11E+04
. T05E+04
. T00E+04
.696E+04
L693E+04
. 695E+04
.696E+04
.697E+04
. 698E+04
.698E+04
.697E+04
.697E+04
. 696E+04
. 696E+04
L695E+04
L695E+04
.694E+04
.694E+04
.693E+04
. 693E+04
.693E+04
.693E+04
.693E4+04
.693E+04
.693E+04
.693E+04
.693E+04
.693E+04
. 693E+04
.693E+04
.693E+04
. 693E+04
.693E+04
. 693E+04
.693E+04

.122E+08
.122E+08
L122E+08
.122E+08
.122E+08
.122E+08

122E+08

.122E+08
.122E+08
L122E+08
.122E+08
.122E+08
1228408
.122E+08
L122E+08
. 122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08

122E+08

.122E+08
L122E+08
.122E+08
L122E+08
L122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
L122E+08
L122E408
.122E+08
L 1228408
L122E+08
L122E+08
L122E+08
L122E+408
L122E+08
.122E+08
L122E+08
.1228+08
L122E+08
L122E+08
L122E+08
.122E408
L122E408
L122E+408
.122E+08
.122E+08
L122E+08
L. 122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
L122E+08
L122E+08
.122E+08
.122E+08
.122E+08
L122E+08
.122E+08
.122E408
L.122E+08
.122E+08
.122E+08
L122E+08
L122E+08



GENERATED P-Y CURVES FOR PILE GROUP NO. 2

NUMBER OF CURVES = 3
NUMBER OF POINTS ON EACH CURVE = 17
DEPTH BELOW GS DIAM C GAMMA ES50
IN IN LBS/IN**2 LBS/IN**3
60.00 1.500 .2000D+01 .3300D-01 .2000D-01
Y, IN P,LBS/IN
.000 .000
.001 2.700
.019 8.504
.037 10.715
.056 12.266
.075 13.500
.094 14.542
.113 15.454
.131 16.268
.150 17.009
.169 17.690
.187 18.322
.206 18.914
.225 19.470
.600 27.000
1.125 27.000
1.500 27.000
DEPTH BELOW GS DIAM PHI GAMMA A B PCT PCD
IN IN LBS/IN**3
108.00 1.50 32.00 .33D-01 .88 .50 .18D+03 .20D+03
Y p
IN LBS/IN
.000 .000
.002 5.995
.004 11.991
.006 17.986
.008 23.982
.010 29.977
.012 35.973
.015 41.968
.017 47.963
.019 53,959
.021 59.954
.023 65.950
.025 71.945
.056 158.565
1.556 158.565
3.056 158.565
4.556 158,565
DEPTH BELOW GS DIAM PHI GBMMA A B PCT PCD
IN IN LBS/IN**3
126.00 1.50 32.00 .33D-01 .88 .50 .34D+03 .23D+03
Y p
IN LBS/IN
000 000
002 8.245
004 16.491
006 24.736
008 32.982
010 41.227
012 49.473
015 57.718
017 65.963
019 74.209
021 82.454
.023 90.700
.025 98,945
056 202.052
1.556 202.052
3.056 202.052

4.556 202.052
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PILE GROUP ANALYSIS PROGRAM~GROUP
PC VERSION 4.0 (C) COPYRIGHT ENSOFT,INC. 1996

THE PROGRAM WAS COMPILED USING MICROSOFT FORTRAN
POWERSTATION 4.0 (C) COPYRIGHT MICROSOFT CORPORATION, 1991.

WHITEMARSH VALLEY COUNTRY CLUB LAFAYETTE, PA

FHE A INPUT INFORMATION *oRk kA
Bridge #5
* TABLE C * LOAD AND CONTROL PARAMETERS

UNITS—-~ENGL
V LOAD, LBS H LOAD, LBS MOMENT, LBS-IN

.1340E+06 .1645E+05 -.1838E+05
* THE LOADING IS STATIC *

KPYOP = 1 (CODE TO GENERATE P-Y CURVES)

( KPYOP = 1 IF P-Y YES; = 0 IF P~Y NO; = -1 IF P-Y ONLY )

* CONTROL PARAMETERS *

TOLERANCE ON CONVERGENCE OF FOUNDATION REACTION = .100E-02 IN
TOLERANCE ON DETERMINATION OF DEFLECTIONS = .100B-02 IN
MAX NO OF ITERATIONS ALLOWED FOR FOUNDATION ANALYSIS = 300
MAXTMUM NO. OF ITERATIONS ALLOWED FOR PILE ANALYSIS = 300
* TABLE D * ARRANGEMENT OF PILE GROUPS
GROUP CONNECT NO OF PILE PILE NO L-S CURVE P-Y CURVE
1 FIX 4 1 1 0
2 FIX 4 1 1 0
GROUP VERT, IN HOR, IN SLOPE, IN/IN GROUND,IN SPRING,LBS-IN
1 .0000E+00 .1500E+02 .1745E+00 .0000E+00 .0000E+00
2 .0000E+00 -.1500E+02 .0000E+Q0 .000CE+00 .0000E+00
* TABLE E * PILE GEOMETRY AND PROPERTIES
PILE SEC INC LENGTH, IN E ,LBS/IN**2
1 1 100 .1800E+03 .2900E+08
2 1 100 .1800E+03 .2900E+08
PILE FROM, IN TO, IN DIAM, IN AREA, IN**2 I,IN**4

1 .0000E+00 .1800E+03 .1500E+01 .2250E+01 .4200E+00
* THE PILE ABOVE IS OF LINEARLY ELASTIC MATERIAL *
2 .0000E+00 .1800E+03 .1500B+01 .2250E+01 .4200E+00

% THE PILE ABOVE IS OF LINEARLY ELASTIC MATERIAL *

* TABLE F * AXIAL LOAD VS SETTLEMENT
(THE LOAD-SETTLEMENT CURVE IS GENERATED INTERNALLY)

NUM OF CURVES 2



CURVE 1 NUM OF POINTS 19

POINT AXIAL LOAD,LBS SETTLEMENT, IN
1 -.4444E+06 -.2960E+01
2 -.4424E+06 -.1951E+01
3 -.4414E+06 ~.1446E+01
4 -.4448E+06 -.1059E+01
5 -.4443E+06 ~-.1004E+01
6 -.3506E+06 ~.6180E+00
7 -.2998E+06 ~.4568E+00
8 -.1811E+06 -.1794E+00
9 ~-.2837E+05 ~.1984E-01

10 .0000E+00 .0000E+00
11 .71502E+05 .5190E-01
12 .1962E+06 .2070E+00
13 .3075E+06 .4797E+00
14 .3556E+06 .6354E+00
15 .4457E+06 .1011E+01
16 L4462E+06 L 1066E+01
17 .4439E+06 .1458E+01
18 .4455E+06 .1965E+01
19 .4481E+06 .2977E+01
CURVE 2 NUM OF POINTS 19

POINT AXIAL LOAD, LBS SETTLEMENT, IN
1 -.4444E+06 ~.2960E+01
2 ~.4424E+086 -.1951E+01
3 ~.4414E+06 -.1446E+01
4 -.4448E+06 -.1059E+01
5 -.4443E+06 ~-.1004E+01
6 ~.3506E+06 -.6180E+00
7 ~.2998E+06 -.4568E+00
8 -.1811E+06 ~.1794E+00
9 -.2837E405 -.1984E-01

10 .0000E+00 .0000E+Q0
11 .7502E+05 .5190E-01
12 .1962E+06 .2070E+00
i3 .3075E+06 .4797E+00
14 .3556E+06 .6354E+00
15 .4457E+086 .1011E+01
16 L4462E+06 .1066E+01
17 L4439E+06 .1458E+01
18 .4455E+06 .1965E+01
19 .4481E+06 .2977E+01

* TABLE H * SOIL DATA FOR AUTO P-Y CURVES

SOILS INFORMATION
AT THE GROUND SURFACE = .00 IN

2 LAYER({S) OF SOIL

LAYER 1
THE SOIL IS A SOFT CLAY
X AT THE TOP OF THE LAYER = .00 IN

[

168.00 IN
.200E+02 LBS/IN**3

¥ AT THE BOTTOM OF THE LAYER
MODULUS OF SUBGRADE REACTION

i

LAYER 2
THE SOIL IS A SAND

X AT THE TOP OF THE LAYER = 168.00 IN
¥ AT THE BOTTOM OF THE LAYER = 240.00 IN
MODULUS OF SUBGRADE REACTION = .600E+02 LBS/IN**3

DISTRIBUTION OF EFFECTIVE UNIT WEIGHT WITH DEPTH

4 POINTS
X, IN WEIGHT, LBS/IN**3
.0000 .3300E-01
168.0000 .3300E-01
168.0000 .3300E-01
240.,0000 .3300E-01

DISTRIBUTION OF STRENGTH PARAMETERS WITH DEPTH



4 POINTS

X C PHI, DEGREES E50 FMAX TIPMAX
IN LBS/IN**2 LBS/IN**2 LBS/IN**2
.00 .2000E+01 .000 .2000E-01 .1000E+04 .1000E+04
168.00 .2000E+01 .000 .2000E-01 .1000E+04 .1000E+04
168.00 .0000E+00 32.000 .0000E+00 .1000E+04 .1000E+04
240.00 .0000E+00 32.000 .0000E+00 .1000E+04 .1000E+04

REDUCTION FACTORS FOR CLOSELY-SPACED PILE GROUPS

GROUP NO P-FACTOR Y-FACTOR
1 1.00 1.00
2 1.00 1.00

WHITEMARSH VALLEY COUNTRY CLUB LAFAYETTE, PA
ok ok kK COMPUTATION RESULTS KA E A K

VERT. LOAD, LBS HORI. LOAD, LBS MOMENT, IN-LBS

.1340E+06 .1645E+05 -.1838E+05

DISPLACEMENT OF GROUPED PILE FOUNDATION

VERTICAL, IN HORIZONTAL, IN ROTATION, RAD

-.1173E-01 .2670E+00 -.1530E-02

NUMBER OF ITERATIONS = 4

* TABLE I * COMPUTATION ON INDIVIDUAL PILE
* PILE GROUP * 1
PILE TOP DISPLACEMENTS AND REACTIONS

THE GLOBAL STRUCTURE COORDINATE SYSTEM

XDISPL, IN YDISPL, IN SLOPE AXIAL,LBS LAT,LBS BM,LBS~IN STRESS,LBS/IN**2

-.347E-01 .267E+00 -.153E-02 .173E+05 .359E+04 -.107E+05 .269E+05

THE LOCAL MEMBER COORDINATE SYSTEM

XDISPL, IN YDISPL, IN SLOPE AXIAL,LBS LAT,LBS BM,LBS-IN STRESS,LBS/IN**2

.122E-01 .269E+00 -.153E-02 \}77E+§§> .527E+03 -.107E+05 .269E+05

TU<aakys Sl

LATERALLY LOADED PILE

X DEFLECTION MOMENT SHEAR SOIL TOTAL FLEXURAL
REACTION STRESS RIGIDITY
IN IN LBS-IN LBS LBS/IN LBS/IN**2 LBS-IN**2

dkkkk hkkkkohkkohkh hhkhkhhhkhk hhkhkhkkkhkd hkkhdkkhkkk hkhhkkdkrhk Fhkkkkkkkkk

.00 .269E+00 -.107E+05 .527E+03 .689E+01 .269E+05 .122E+08
1.80 .270E+00 ~.977E+04 .521E+03 .835E+01 .253E+05 .122E+08



100.80
102.60
104.40
106,20
108,00
109.80
111,60
113.40
115.20
117.00
118.80
120.60
122.40
124.20
126.00
127.80
129.60
131.40
133.20
135.00
136.80
138.60
140.40
142.20
144.00
145.80
147.60

.269E+00
.266E+00
.260E+00
.252E+00
.243E+00
.233E+00
L221E+00
.208E+00
.195E+00
.182E+00
.168E+00
.154E+00
.140E+00
.126E+00
.113E+00
.9965-01
.872E-01
.756E-01
.646E-01

.111E-03
.888E-04
.654E-04
.437E-04
.257E-04
.123E-04
.362E-05
.861E-06
.248E-05
.245E-05
.170E-05
.867E-06
L272E-06
.123E-08
.391E-07
.152E-07
.535E-09
.103E-09
-.751E~12
.169E~-14
L127E-16
-,275E-19
~.216E-21
.448E-24
.367E~-26

I

I

i

H

.884E+04

.789E+04
.695E+04
.601E+04
.508E+04
.420E+04
L 334E+04
L252E+04
L174E+404
.102E+04
.351E+03
.262E+03
.B818E+03
.132E+04
.176E+04
L214E+04
L246E+04
L2T2E+04
.293E+04
.309E+04
.318E+04
.323E+04
.323E+04
.318E+04
.308E+04

294E+04
277E+04

.256E+04
.232E+04
L207E+04
.183E+04
.159E+04
.136E+04
L 114E+04
.937E+03
.748E+03
.575E+03

418E+03
278E+03
154E+03

L482E+02
.413E+02
.114E+03
.172E+03

214E+03

.242E+03
.256E+03
.258E+03
.249E+03
L229E+03
.201E+03
.165E+03
.128E+03
.952E+02
.659E+02
L410E+02
.208E+02
.506E+01
.631E+01
.137E+02
.174E+02
.179E+02
.157E+02
.108E+02
.620E+01
.269E+01
.342E+00
. 904E+00
.122E+01
.866E+00
L241E+00
.345E-01
.529E-01
L279E-02
.383E-03
L284E-05
. 625E-08
L481lE-10
.102E-12
.816E~-15
.166E-17

.506E+03
.489E+03
.468E+03
.446E+03
.421E+03
.394E+03
.365E+03
.334E+03
.301E+03
L267E+03
.235E+03
.203E+03
.172E+03
.142E+03
.113E+03
.850E+02
.582E+02
.325E+02
.806E+01
.152E+02
.372E+02
.579E+02

772E+02

. 952E+02
.112E+03
L127E+03
.140B+03

151E+03

.161E+03
.161E+03
.154E+03
.146E+03
.136E+03
.126E+03
.115E+03
.105E+03
.938E+02
.832E+02
. 728E+02
.627E+02

528E+02
434E+02

.344E+02
L259E+02
.180E+02
.105E+02
.372E401
.250E+01
.808E+01
.130E+02

173E+02
213E+02
208E+02
189E+02

.164E+02

138E+02

L111E+02
.852E+01
.609E+01
.387E+01
.188E+01
.164E+00
.129E+01
.281E+01
.254E+01
.195E+01
.130E+01
. 684E+00
. 170E+00
.200E+00
.347E+00
.153E+00
.101E-01
.278E~01
.176E-02
.211E-03
" .158E-05
.344E-08
.268E-10
.561E~13
.454E-15

.978E+01
L112E+402
L125E+02
.138E+02
L151E+02
L162E+02
L173E+02
.183E+02
.186E+02
.181E+02
.1778+02
L172E+02
L166E+02
L161E+02
.155E+02

149E+02

.143E+02
.136E+02
.129E+02
.122E+02
.115E+02
.107E+02
. 996E+01
.915E+01
.829E+01
.738E+01
. 638E+01
.528E+01
.155E-01
.373E+01
L477E+01
.534E+01
.567E+01

586E+01

.594E+01
.595E+01
.589E+01
.579E+01
.564E+01
.545E+01
.524E+401
L499E+01
.472E+01
.443E+401
L412E+01
.380E+01
.345E+01
.310E+01
L2T4E+01
.238E401
.225E+01
.272E+00
.110E+01
.137E+01
.147E+01
. 148E+01
. 143E+01
.135E+01

124E+01
110E+01

. 955E+00
.809E+00
.841E+00
.146E+00
.331E+00
.363E+00
. 340E+00
.285E+00

206E+00

.B1l6E-01
. 108E+00
.794E-01
.211E-01
.145E-01
.109E-02
.116E-03
.879E-06
.190E~-08
.149E-10
.309E-13
.253E-15

.236E+05
.219E+05
L203E+05
.186E+05
L169E+05
. 1535405
.138E+05
.123E+05
.110E+05
.967E+04
.B48E+04
.832E+04
L931E+04
.102E+05
.110E+05
.117E+05
.122E+05
.127E405
.131E+05
.134E+05
. 135E+05
.136E+05
.136E+05
.135E+05
.133E+05
.131E+05
L128E+05
.124E405
.120E+05
.116E+05
.111E+05
.107E+05
.103E+05
.989E+04
. 952E+04
.919E+04
.888E+04
.860E+04
.835E+04
.813E+04
.794E+04
L7192E+04
.805E+04
.B16E+04
.823E+04
.B28E+04
.831E+04
.831E+04
.829E+04
.B26E+04
.821E+04
LB14E+04
.BOBE+04
.BOZ2E+04
.797E+04
.192E+04
.789E+04
.786E+04
.786E+04
.187E+04
. 788E+04
.788E+04
.788E+04
.1878+04
.786E+04
.785E+04
.785E+04
. 785E+04
.185E+04
LT85E+04
. 785E+04
. 785E+04
. 785E+04
.785E+04
.785E+04
. 785E+04
LT185E+04
.785E+04
.785E+04
. 785E+04
L785E+04

.122E+08
.122E+08
L122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08

122E+08

.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08

122E+08

.122E+08
.122E+08
.122E+08
.122E+08

122E+08
122E+08

.122E+08
.122E+08
.122E+08
. 122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08

122E+08

L122E408
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
L122E+08
.122E+08
.122E+08
.122E+08

122E+08

.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
L122E+08
.122E+08

122E+08
122E+08
122E+08

.122E+08
. 122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08
.122E+08



149.40 ~.730E-29 .138E-19 -.913E-18 -.503E-18 . 785E+04 .122E+08
151.20 ~.622B-31 -.270E-22 -.771E-20 -.429E-20 . 785E+04 .122E+08
153.00 .119E-33 -.235E-24 .148E-22 .818E-23 .185E+04 .122E+08
154.80 .105E-35 .438E-27 .131E-24 LT127E-25 . 785E+04 .122E+08
156.60 ~,192E-38 .398E-29 -.241E-27 -.133E-27 .785E+04 .122E+08
158.40 ~-,179E-40 -.710E-32 ~-.221E-29 -.123E-29 .785E+04 .122E+08
160.20 .312E-43 ~.674E-34 .391E-32 .215E-32 . 785E+04 .122E+08
162.00 .303E-45 .115E-36 .375E-34 .209E~-34 .785E+04 .122E+08
163.80 ~.504E-48 .114E-38 -.632E-37 ~-.347E-37 . 785E+04 .122E+08
165.60 ~.512E-50 -.186E-41 -.635E-39 ~-.353E-39 . 785E+04 .122E+08
167.40 .828E~-53 ~-.362E-44 .103E-41 .571E-42 .785E+04 .122E+08
169.20 .418E~50 -.290E-44 .319E-45 .965E-47 . 785E+04 .122E+08
171.00 .158E-50 ~.220E-44 .301E-45 .183E-46 .785E+04 .122E+08
172.80 .104E-49 -.155E-44 .268E-45 .262E-46 . 785E+04 .122E+08
174.60 .128E-49 -.984E-45 .221E-45 .337E-46 .785E+04 .122E+08
176.40 .149E-49 -.517E-45 .160E-45 .409E-46 . 185E+04 .122E+08
178.20 .169E-49 -.181E-45 .868E-46 .482E~-46 . 785E+04 .122E+08
180.00 .189E-49 -.892E-59 .000E+00 .558E~46 . 785E+04 .122E+08

NUMBER OF ITERATIONS IN LLP = 7
* PILE GROUP * 2
PILE TOP DISPLACEMENTS AND REACTIONS

THE GLOBAL STRUCTURE COORDINATE SYSTEM

XDISPL, IN YDISPL, IN SLOPE AXIAL,LBS LAT,LBS BM,LBS-IN STRESS,LBS/IN**2

.112E-01 .267E+00 -.153E8-02 .162E+05 .536E+03 -.107E+05 .264E+05

THE LOCAL MEMBER COORDINATE SYSTEM

XDISPL, IN YDISPL, IN SLOPE AXIAL,LBS LAT,LBS BM,LBS-IN STRESS,LBS/IN**2

.112E-01  .267E+00 ~.153E-02 .162E+05 .536E+03 —.107E+05  .264E+05
<90k 2a0 \.i;,s-,{‘xr

LATERALLY LOADED PILE

X DEFLECTION MOMENT SHEAR SOIL TOTAL FLEXURAL
REACTION STRESS RIGIDITY
IN IN LBS-IN LBS LBS/IN LBS/IN**2 LBS-IN**2

Kkkhk chhkhkdhhkd hhkkhhkhkhhkk Fhkhkkhkhhk khhkhdkhhhk hhhhhhkdkhkd Ak dhhdkdokkk

.00 .2678+00 -.107E+05 .536E+03 .687E+01 .264E+05 .122E+08
1.80 L268E+00 -.980E+04 .530E+03 .833E+01 .247E+05 .122E+08
3.60 L267E+00 ~.B886E+04 .515E+03 L 976E+01 .230E+05 .122E+08
5.40 L264E+00  ~.790E+04 .498E+03 .112E+02 .213E+05 .122E+08
7.20 L258E+00  -.695E+04 .4778+03 .125E+402 .196E+05 .122E+08
9.00 L250E+00  ~.601E+04 .455E+03 .138E+02 .179E+05 .122E+08

10.80 .241E+00 ~.508E+04 .430E+03 .150E+02 .163E+05 .122E+08
12.60 .230E+00 ~.413E+04 .403E+03 .162E+02 .147E+05 .122E+08
14.40 L219E+00  -.333E+04 .374E+03 L 172E+02 .131E+05 .122E+08
16.20 L206E+00 ~.251E+04 .343E+03 .182E+02 .117E+0S .122E+08
18.00 .193E+00 ~,173E+04 .310E+03 .185E+02 .103E+05 .122E+08
19.80 .179E+00 ~.101E+04 L277E+03 .181E+02 .901E+04 .122E+08
21.60 .165E+00 ~-.,348E+03 .244E+03 .176E+02 . 782E+04 .122E+08
23.40 .151E+00 .262E+03 .213E+03 J171E+02 .767E+04 .122E+08
25.20 ° .137E+00 .815E+03 .182E+03 .166E+02 .865E+04 .122E+08
27.00 .124E+00 L131E+04 .152E+03 .160E+02 . 954E+04 L.122E+08
28.80 .110E+00 .175E+04 .123E+03 . 154E+02 .103E+05 .122E+08
30.60 .974E-01 .213E+04 .954E+02 .148E+02 .110E+05 .122E+08
32.40 .851E~01 .246E+04 .688E+02 .142E+02 .116E+05 .122E+08
34.20 .734E-01 .272E+04 .432E+02 .135E+02 .121E+05 .122E+08
36.00 .624E-01 .293E+04 .189E+02 .128E+02 .124E+05 .122E+08
37.80 .522E-01 .309E+04 ~.414E+01 L121E+02 .127E+05 .122E+08
39.60 .428E-01 .320E+04 ~.259E+02 .114E+02 .129E+05 L122E+08
41.40 .343E-01 .325E+04 -.464E+02 .106E+02 .130E+05 .122E+08
43.20 .266E~01 .326E+04 -.655E+02 . 980E+01 .130E+05 .122E+08
45.00 .198E-01 .322E+04 -.831E+02 .BI96E+01 .129E+05 .122E+08



46.80 .139E-01 .314E+04  ~.993E+02 .808E+01 .128E+05 .122E+08
48.60 .877E-02 .301E+04 ~.114E+03 .713E+01 .126E+05 .122E+08
50.40 .446E-02 .286E+04 ~,127E+03 .615E+01 .123E+05 L122E+08
52.20 .920E-03 .267E+04 ~.138E+03 .209E+02 .120E+05 .122E+08
54.00 -.192E-02 .240E+04 ~,175E+03 -.315E+01 .115E+05 .122E+08
55,80 -.411E-02 .213E+04 -.170E+03 -.461E+01 .110E+05 .122E+08
57.60 ~.574E-02 .186E+04 -.161E+03 -,535E+01 .105E+05 .122E+08
59.40 -.688E-02 .161E+04 ~.152E+03 -.579E+01 .101E+05 .122E+08
61.20 -.759E-02 .136E+04 ~-.141E+03 -.606E+01 .964E+04 L122E+08
63.00 -.794E-02 .114E+04 ~.130E+03 -.621E+01 .923E+04 .122E+08
64.80 -.798E-02 .921E+03 ~.119E+03 -.627E+01 .B8B4E+04 .122E+08
66.60 ~.778E-02 .724E+03 ~.108E+03 -.625E+01 .849E+04 .122E+08
68.40 ~.7398-02 .543E+03 -.967E+02 -.618E+01 .817E+04 .122E+08
70.20 -.685E-02 .380E+03 -.856E+02 ~-.607E+01 .788E+04 .122E+08
72.00 -.621E~02 .236E+03 -.747BE+02 -.591E+01 .T62E+04 .122E+08
73.80 -.551E-02 L109E+03 ~-.640E+02 -.571E+01 .139E+04 .122E+08
75.60 -.478E-02 .330E+00 ~.538E+02 -.549E+01 .720E+04 .122E+08
77.40 -.404E-02 .905E+02 -,439E+02 -.524E+01 .736E+04 122E+08
79.20 -.334E-02 L164E+03  ~.344E+02 -.497E+01 . T48E+04 .122E+08
81.00 -.267E-02 L221E+03 ~-.255E+02 -.468E+01 . 159E+04 .122E+08
82.80 -.207E-02 .261E+03 ~.171E+02 -.437E+01 .766E+04 .122E+08
84.60 -.154E-02 .286E+03 ~-.919E+01 -.405E+01 .771E+04 L122E+08

[

I

!

I

86.40 =~.108E-02 -~.297E+03 -,190BE+01 ~.373E+01 .T73E+04 .122E+08
88.20 -.697E~03 -.295E+03 .481E+01 ~-.342E+01 . T72E+04 .122E+08
90.00 -.395E-03 -.280E+03 .110E+02 -.322E+01 . 770E+04 .122E+08
91.80 -.168E-03 -.253E+03 .168E+02 -.422E+01 . 765E+04 .122E+08
93.60 -.811E-05 -.212E+03 .244E+02  -,130E+00 .758E+04 .122E+08

.169E+03 .246E+02 . 994E+00 . 150E+04 .122E+08
.129E+03 .228E+02 .140E+01 .743E+04 L122E+408
.931E+02 203E+02 .158E+01 .136E+04 .122E+08
100.80 .177E-03 .616E+02 L174E+02 .165E+01 .131E+04 .122E+08
102.60 .160E-03 .353E+02 .145E+02 .164E+401 .726E+04 .122E+08
104.40 .1338-03 ~.141E+02 .115E+02 .159E+01 .T22E+04 .122E+08
106.20 .103E-03 .193E+01 .866E+01 .149E+01 . 120E+04 L122E+08
108.00 .733E-04 .132E+02 5978+01 L137E+01 L122E+04 .122E+08
109.80 .471E-04 .199E+02 .351E+01 122E+01 .123E+04 .122E+08
111.60 L261E-04 .226E+02 .132E+01 .104E+01 .T24E+04 .122E+08
113.40 .112E-04 .219E+02 ~-.553E+00 .848E+00 .124E+04 .122E+08
115.20 .202E-05 .183E+02 -.208E+01 .B97E+00C .723E+04 .122E+08

95.40 .953E-04
97.20 .154E-03
99.00 .178E-03

1

i

117.00 -.226E-~05 L117E+02  -.369E+01 -.356E+00 .722E+04 .122E+08
118.80 -.343E-05 .621E+01 -.305E+01 ~.468E+00 .T21E+04 .122E+08
120.60 -.294E-05 L222E+01 -.221E+01 ~.466E+00 .720E+04 .122E+08
122,40 -.187E-05 ~.263E+00 -~.137E+01 -.414E+00 . 720E+04 .122E+08
124,20 -.864E-06 ~.141E+01 -.627E+00 -.332E+00 . 720E+04 .122E+08
126.00 =~.234E-06 -.147E+01 -.293E-01 -.228E+00 .T20E+04 .122E+08

1

127.80 .481E-08 .187E+00 .382E+00 .297E-01 .720E+04 .122E+08
129.60 .343E-07 .196E+00 . 328E+00 .109E+00 .720E+04 .122E+08
131.40 .116E~07 .430E-01 .133E+00 .744E-01 .720E+04 .122E+08
133.20 .230E~09 .413E-01 ~-.103E-02 .117E8-01 .720E+04 .122E+08
135.00 .103E-09 L164E-02 -.220B-01 ~-.116E-01 .720E+04 .122E+08
136.80 -.241E-12 .385E-03 -.112E-02 .743E-03 .720E+04 .122E+08
138.60 .148E-13 .102E-05 .214E-03 .118E-03 .720E+04 .122E+08
140.40 .504E-17 .555E-07 .595E-06 .347E-06 .720E+04 .122E+08
142,20 .248E-18 .208E-10 -.308E-07 .171E-07 .720E+04 .122E+08
144.00 -.1018-21 .931E-12 -.121E-10 .699E~11 .720E+04 .122E+08
145.80 .416E-23 .413E-15 .517E-12 .287E~12 . T20E+04 .122E+08
147.60 .199E~26 .156E-16 .238E~-15 .137B-15 . 720E+04 .122E+08
149,40 -.699E-28 .799E-20 ~-.868E-17 -.482E-17 . 120E+04 .122E+08
151,20 -.381E-31 -.263E-21 -.458E-20 -.263E-20 .720E+04 .122E+08
153.00 J117E-32 .152E-24 .1468-21 .809E-22 .720E+04 .122E+08
154.80 .720E~36 L441E-26 .869E-25 LA497E-25 .120E+04 .122E+08
156.60 -.197E-37 .285E-29 -.245E-26 -.136E-26 .720E+04 .122E+08
158.40 -.134E-40 -~.739E-31 -.163E~28 -.926E-30 .720E+04 .122E+08
160.20 .330E-42 .530E-34 .410E-31 .228E-31 .720E+04 .122E+08
162.00 .248E-45 .124E-35 .301E-34 .171E-34 . 120E+04 .122E+08
163.80 -.554E-47 .975E-39 -.68BE-36 -.382E-36 .120E+04 .122E+08
165,60 -.455E-50 .208E-40 -.553E-39 -.314E-39 . 720E+04 .122E+08
167,40 .930E-52 -,329E-44 .116E-40 .642E-41 . 720E+04 .122E+08
169,20 .386E-50 .263E-44 .290E-45 .891E-47 .720E+04 .122E+08
171.00 .692E-50 .200E-44 .274E-45 .167E-46 .720E+04 .122E+08
172.80 .946E-50 .141E-44 .244E~-45 .239E-46 .720E+04 .122E+08
174.60 .116E-49 ~-.891E-45 .201E~45 .306E-46 .120E+04 .122E+08
176.40 .135E-49 -.468E-45 .145E-45 .371E-46 . 720E+04 .122E+08
178.20 .153E-49 -.164E-45 .187E-46 L437E-46 .720E+04 .122E+08
180.00 L171E~49 .B92E-59 .000E+00 .505E-46 .720E+04 .122E+08

1

I

i

i

H

1
H

i
i

I

1

1

1

1

H

1

NUMBER OF ITERATIONS IN LLP = 6



GENERATED P-Y CURVES FOR PILE GROUP NO. 2

NUMBER OF CURVES = 3
NUMBER OF POINTS ON EACH CURVE =17
DEPTH BELOW GS DIAM C GAMMA E50
IN IN LBS/IN**2 LBS/IN**3
60.00 1.500 .2000D+01 .3300D-01 .2000D-01
Y,IN P, LBS/IN
.000 .000
.001 2.700
.019 8.504
.037 10.715
.056 12.266
075 13.500
.094 14.542
L113 15.454
.131 16.268
.150 17.009
.169 17.690
.187 18,322
206 18.914
225 19.470
600 27.000
1.125 27.000
1.500 27.000
DEPTH BELOW GS DIAM C GAMMA E50
IN IN LBS/IN**2 LBS/IN**3
108.00 1.500 .2000D+01 .3300D-01 .2000D-01
Y, IN P,LBS/IN
.000 .000
.001 2.700
.018 8.504
.037 10.715
.056 12.266
.075 13.500
.094 14.542
L113 15.454
.131 16.268
.150 17.009
.169 17.690
.187 18.322
.206 18.914
.225 19.470
. 600 27.000
1.125 27.000
1,500 27.000
DEPTH BELOW GS DIAM C GAMMA E50
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ABUTMENT FOOTING DESIGN:
1.0 CHECK FOR THE DISTRIBUTION OF REINFORCEMENT FOR
FLEXURAL CRACKING CONTROL:
AASHTO LRFD SPECIFICATIONS SECTION 5.7.3.4

Size of the bar # #6

Width of the beam,b (in) 12.0

Net design depth,d (in) 32.00

dc(in) 4.00

bar diameter (in) 0.75

c/s area of the bar(in"2) 0.44
spacing(in) 12.0

no: of bars (n) 1.00

Area of steel,As(in"2) 0.44
fy(kips/in"2) 60
f'c(kips/in*2) 4000

M( ft-kips) (service load moment) 16.40

M( ft-kips) (factored load moment) 22.7

y e (exposure factor) 0.75

fss (ksi) 14.0

dc
ﬂs_' 1+ 0.7(h—dC) 1.179

INote: sact < 700ye/Bs.fss- 2 de |
700ye/fs.fss - 2 de 23.7 0.K

2.0 CHECK FOR MINIMUM REINFORCEMENT FOR CRACKING CONTROL:
AASHTO LRFD SPECIFICATION 5.7.3.3.2

Total Depth (in) 36
fer(psi) Ig(in™4) yt Mecr (ft-k)
480.0 46656.0 18.0 103.7
Criterion:

@Mn 2 the lesser of Mcr and 1.33 Mu

3.0 | Mu(ft-kips)  a(in)(assumed) b(in) d(in) As (in"2) a cal(in) |
(1.33Mu) 30.19 0.31 12.0 32.0 0.21 0.31
|As provided = 0.44 sq.in |
oMn(ft-kips) > 1.33 Mu(ft-Kips) 0.K

CBC # 22865 CBC ENGINEERS



ABUTMENT WALL DESIGN:
1.0 CHECK FOR THE DISTRIBUTION OF REINFORCEMENT FOR
FLEXURAL CRACKING CONTROL:
AASHTO LRFD SPECIFICATIONS SECTION 5.7.3.4

Size of the bar # #6

Width of the wall,b (in) 12.0

Net design depth,d (in) 26.63

dc(in) 3.38

bar diameter (in) 0.75

c/s area of the bar(in"2) 0.44
spacing(in) 12.0

no: of bars (n) 1.00

Area of steel,As(in"2) 0.44
fy(kips/in"2) 60
f'c(kips/in"2) 4000

M( ft-kips) (service load moment) 13.93

M( ft-kips) (factored load moment) 21.0

y e (exposure factor) 0.75

fss (ksi) 14.4

dc
lBS =1+ 0.7(11 _ dC) 1.181

ﬁ\lote: sact < 700ye/Bs.fss- 2 de |
700ye/fs.fss - 2 de 24.2 0.K

2.0 CHECK FOR MINIMUM REINFORCEMENT FOR CRACKING CONTROL:
AASHTO LRFD SPECIFICATION 5.7.3.3.2

Total Depth (in) 30
fer(psi) Ig(in"4) yt Mcr (ft-k)
480.0 27000.0 15.0 72.0
Criterion:

@Mn 2 the lesser of Mcr and 1.33 Mu

3.0 I Mu(ft-kips) a(in)(assumed) b(in) d(in) As (in"2) a cal(in) I
(1.33Mu) 27.87 0.34 12.0 26.6 0.23 0.34
lAs provided = 0.44 sq.in |
@Mn(ft-kips) > 1.33 Mu(ft-Kips) O0.K

CBC # 22865

CBC ENGINEERS
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WING WALL DESIGN:
1.0 CHECK FOR THE DISTRIBUTION OF REINFORCEMENT FOR
FLEXURAL CRACKING CONTROL:
AASHTO LRFD SPECIFICATIONS SECTION 5.7.3.4

Size of the bar # #5

Width of the wall,b (in) 12.0

Net design depth,d (in) 9.69

dc(in) 2.31

bar diameter (in) 0.625

c/s area of the bar(in"2) 0.31
spacing(in) 12.0

no: of bars (n) 1.00

Area of steel,As(in"2) 0.31
fy(kips/in"2) 60
f'e(kips/in®2) 4000

M( ft-kips) (service load moment) 4.95

M( ft-kips) (factored load moment) 6.5

y e (exposure factor) 0.75

fss (ksi) 20.1

dc
ﬂS =1+ 0.7(h _ dC) 1.341

INote: sact < 700ye/Bs.fss- 2 de I
700ye/Ps.fss - 2 de 14.9 0.K

2.0 CHECK FOR MINIMUM REINFORCEMENT FOR CRACKING CONTROL:
AASHTO LRFD SPECIFICATION 5.7.3.3.2

Total Depth (in) 12
fcr(psi) Ig(in™4) yt Mecr (ft-k)
480.0 1728.0 6.0 11.5
Criterion:

@Mn 2 the lesser of Mcr and 1.33 Mu

3.0 [ Mu(ft-kips) a(in)(assumed) b(in) d(in) As (in"2) a cal(in) |
(1.33Mu) 8.60 0.29 12.0 9.7 0.20 0.29
[As provided = 0.31 sq.in I
@Mn(ft-kips) > 1.33 Mu(ft-Kips) O0.K

CBC # 22865 CBC ENGINEERS
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PLACEMENT TO INSURE UNIFORM
EXPANSION GAP AND END DAM
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NOTE: BRIDGE GEOMETRY AND ABUTMENT REACTIONS ARE BASED ON
CONTECH BRIDGE SOLUTIONS, INC. DRAWINGS, 613585
DATED 12/16/19.
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1.0

1.1

2.0

4.0

1.0

I - GENERAL
STANDARDS AND DEFINITIONS
STANDARDS - All standards refer to latest edition unless otherwise noted.

1.1.1 ASTM D-698-70 (Method C) "Standard Test Methods for Moisture. Density
Relations of Soils and Soil Aggregate Mixtures Using 5.5-1b (2.5 kg.) Rammer and 12-
inch (305-mm) Drop".

1.1.2  ASTM D-2922 "Standard Test Method for Density of Soil and Soil Aggregate in
Place by Nuclear methods (Shallow Depth)".

1.1.3 ASTM D-1556 "Standard Test Method for Density of Soil in place by the Sand-
Cone Method".

1.1.4 ASTM D-1557 "Standard Test Method for Laboratory Compaction
Characteristics of Soil Using Modified Effort."

1.1.5 All construction and materials shall be in accordance with the latest AASHTO
LRFD Bridge Design Specifications.

1.2 DEFINITIONS

1.2.1 Owner - In these specifications the word "Owner" shall mean Whitemarsh Valley
Country Club, PA.

1.2.2 Engineer - In these specifications the word "Engineer" shall mean the Owner
designated engineer.

1.2.3 Design Engineer - In these specifications the words "Design Engineer" shall mean
CBC Engineers and Associates, Ltd.

1.2.4 Contractor - In these specifications the word "Contractor” shall mean the firm or
corporation undertaking the execution of any work under the terms of these
specifications.

1.2.5 Approved - In these specifications the word "approved" shall refer to the approval
of the Engineer or his designated representative.

1.2.6 As Directed - In these specifications the words "as directed” shall refer to the
directions to the Contractor from the Owner or his designated representative.

GENERAL CONDITIONS

2.1  The Contractor shall furnish all labor, material and equipment and perform all work and
services except those set out and furnished by the Owner, necessary to complete in a satisfactory
manner the site preparation, excavation, filling, compaction, grading as shown on the plans and
as described therein.

This work 1s to be accomplished under the observation of the Owner or his designated
representative.

2.2 Prior to bidding the work, the Contractor shall examine, investigate and inspect the
construction site as to the nature and location of the work, and the general and local conditions at
the construction site, including, without limitation, the character of surface or subsurface
conditions and obstacles to be encountered on and around the construction site; and shall make
such additional investigation as he may deem necessary for the planning and proper execution of
the work.

If conditions other than those indicated are discovered by the Contractor, the Owner should be
notified immediately. The material which the Contractor believes to be a changed condition
should not be disturbed so that the owner can investigate the condition.

2.3  The construction shall be performed under the direction of an experienced engineer who
is familiar with the design plan.

I1 - PILE CAP FOOTINGS
1.0 The dimension of the pile caps shall be 60" wide and 36" deep.

2.0 The concrete and steel in the pile caps shall meet the requirements of Section IV of these
specifications.

3.0  The pile caps shall be reinforced as shown on the construction drawings.

Foundation excavation shall consist of the removal of all material, of whatever nature,
necessary for the construction of foundations.

4.1 Tt shall be the responsibility of the Contractor to identify and relocate all existing utilities
which conflict with the proposed foundation locations shown on the plan. The Contractor must
call the appropriate utility company at least 48 hours before any excavation to request exact field
location of utilities, and coordinate removal and installation of all utilities with the respective
utility company.

4.2 All federal, state, and local regulations should be strictly adhered to relative to
excavation side-slope geometry. The adoption of suitable excavation techniques
is the responsibility of the Contractor.

4.3  Excavated matenial shall be disposed in accordance with the plan established by the
Engineer.
III - HELICAL PIERS

1.0 The final design of the helical piers (i.e. shaft properties, number and size of helices, top bracket,
etc.) to achieve a minimum allowable axial compressive capacity of 26 kips/pier and a minimum
allowable flexural capacity (ASD) of 1750 ft.-lbs for Bridge #4B and a minimum allowable axial
compressive capacity of 22 kips/pier and a minimum allowable flexural capacity (ASD) of 900 ft.-lbs
for Bridge #5 1s the responsibility of the special contractor chosen for the project.

IV - CONCRETE
CODES AND STANDARDS
1.1 Reinforced concrete shall conform to the requirements of AASHTO Standard

Specifications for Highway Bridges, Division II - Construction, Section 8, "Concrete Structures”,
for Class A concrete, having a minimum compressive strength of 4,000 psi.

2.0

3.0

4.0

S.0

6.0

7.0

STANDARDS FOR MATERIALS
2.1  Portland Cement - Conforming to ASTM Specification C-150, Type I or II.

2.2 Water - The water shall be drinkable, clean free from injurious amounts of oils, acids,
alkalis, organic materials, or deleterious substances.

2.3  Aggregates - Fine and coarse aggregates shall conform to current ASTM Specification C-
33 "Specification for Concrete Aggregates" except that local aggregates which have been shown
by tests and by actual service to produce satisfactory qualities may be used when approved by
the Engineer.

2.4  Submuttals - Test data and/or certifications to the Owner shall be furnished upon request.
PROPORTIONING OF CONCRETE
3.1 COMPOSITION

3.1.1 The concrete shall be composed of cement, fine aggregate, coarse aggregate and
water.

3.1.2 The concrete shall be homogeneous, readily placeable and uniformly workable
and shall be proportioned in accordance with ACI-211.1.

3.1.3 Proportions shall be established on the basis of field experience with the materials
to be employed. The amount of water used shall not exceed the maximum 0.49
water/cement ratio, and shall be reduced as necessary to produce concrete of the specified
consistency at the time of placement.

3.1.4 An air-entraining admixture, conforming to the requirements of ASTM (260,
shall be used in all concrete furnished under this contract. The quantity of admixture
shall be such as to produce an air content in the freshly mixed concrete of 6 percent plus
or minus 1 percent as determined in accordance with ASTM C231 or C173.

3.2 Qualities Required - As indicated in the table below:

TABLE V-1
QUALITIES REQUIRED

ITEM QUALITY REQUIRED
AASHTO Class A
Type of Cement Torll

Compressive Strength f'c (@ 28 days 4,000 psi

Slump, inches 2-4in

3.3  Maximum Size of Coarse Aggregates - Maximum size of coarse aggregates shall not be
larger than 19 mm (3/4 inches).

3.4  Rate of Hardening of Concrete - Concrete mix shall be adjusted to produce the required
rate of hardening for varied climatic conditions:

Under 40°F Ambient Temperature — All work to be performed in strict conformance with
the recommendations of ACI-306R "Cold Weather Concreting."
MIXING AND PLACING

4.1  Equipment - Ready Mix Concrete shall be used and shall conform to the "Specifications
for Ready-Mix Concrete," ASTM C-94. Approval 1s required prior to using job mixed concrete.

4.2  Preparation - All work shall be in accordance with ACI-304, "Recommended Practice for
Measuring, Mixing, Transporting and Placing Concrete." All construction debris and extraneous
matter shall be removed from within the forms. Concrete shall be placed on clean surfaces, free
from water. Concrete that has to be dropped four (4) feet or more shall be placed through a
tremie.

4.3  All concrete shall be consolidated by internal mechanical vibration immediately after
placement. Vibrators shall be of a size appropriate for the work, capable of transmitting
vibration to concrete at frequencies of not less than 4,500 impulses per minute.

FORM WORK

5.1  Forms shall be of wood, steel or other approved material and shall be set and held true to
the dimensions, lines and grades of the structure prior to and during the placement of concrete.

5.2  Forms shall not be removed until the concrete has sufficient strength to prevent concrete
drainage and/or damage.

CURING

6.1  Fresh concrete shall be protected from rains, flowing water and mechanical injury for a
period of at least four (4) days. No loads shall be placed on the concrete until it has reached its
design strength.

REINFORCING STEEL
7.1 MATERIAL
7.1.1 All reinforcing bars shall be deformed bars (ASTM-A615) Grade 60.
7.2 BENDING AND SPLICING

7.2.1 Bar reinforcement shall be cut and bent to the shapes shown on the plans.
Fabrication tolerances shall be in accordance with ACI 315. All bars shall be bent cold,
unless otherwise permitted.

7.2.2 All reinforcement shall be furnished in the full lengths indicated on the plans
unless otherwise permitted. Except for splices shown on the plans and splices for No. 5
or smaller bars, splicing of bars will not be permitted without written approval. Splices
shall be staggered as far as possible.

7.2.3 In lapped splices, the bars shall be placed and wired in such a manner as to
maintain the minimum distance to the surface of the concrete shown on the plans.

7.2.4 Substitution of different size bars will be permitted only when authorized by the
engineer. The substituted bars shall have an area equivalent to the design area, or larger.

7.3  PLACING AND FASTENING

7.3.1 Steel reinforcement shall be accurately placed as shown on the plans and firmly
held in position during the placing and setting of concrete. Bars shall be tied at all
intersections around the perimeter of each mat and at not less than 2 foot centers or at
every intersection, whichever is greater, elsewhere. Welding of cross bars (tack welding)
will not be permitted for assembly of reinforcement.

7.3.2 Reinforcing steel shall be supported in its proper position by use of mortar blocks,
wire bar supports, supplementary bars or other approved devices. Such devices shall be
of such height and placed at sufficiently frequent intervals so as to maintain the distance
between the reinforcing and the formed surface or the top surface within 1/4 inch of that
indicated on the plans.

V - FILTER FABRIC

1.0 Filter fabric shall be placed at all locations shown on the construction drawings and as necessary
to maintain a soil-tight system.

2.0  Filter fabric cloth shall conform to Contech specification for C60-NW or equivalent and shall
meet the following ASTM tests:

2.1 ASTM D4751 - Apparent opening size equal to #70 U.S. Standard Sieve Size.
2.2 ASTM DA4632 (Grab Tensile Test) - Minimum Strength = 160 pounds.

2.3  ASTM D4632 (Grab Elongation) - 30-70%.

24  ASTM D4533 (Trapezoidal Tear) - Minimum Strength = 60 pounds.

2.5  ASTM D4355 (Stabilized for Heat and Ultra-Violet Degradation) - 70% strength
retained.

3.0  The minimum fabric coefficient of permeability (ASTM D4491) shall be 0.24 cm/sec.

4.0  The fabric shall be non-woven with a minimum thickness (ASTM D5199) of 60 muls.

5.0  Fabric shall not be placed over sharp or angular rocks that could tear or puncture it.

6.0  Care should be exercised to prevent any puncturing or rupture of the filter fabric. Should such

rupture occur the damaged area should be covered with a patch of filter fabric using an overlap
minimum of one (1) foot.
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8301 State Hwy 29N

&
__§ J 2 Alexandria, MN 56308
‘?‘gi‘ Phone: (320) 852-7500

ENGINEERED SOLUTIONS Toll Free: (800) 852-7067

www.contach-cpi.com

TITLE: PEDESTRIAN BRIDGE 70- 0" x 10’- 0"
LOCATION: LAFAYETTE HILL, PA
CONTECH BRIDGE NO. 613858-10

1)

2)

3)

4)

5)

Design Code

a.

AISC - LRFD - All design stresses shall be in accordance with the Manual of Steel Construction

for Load and Resistance Factor Design (14th Ed.) as adopted by the American Institute of Steel
Construction ( AISC ).

Bridge Loading:

a.

®ooo0g

Load Combinations

@rpo0Ow

DL = Bridge Steel Weight
DK = Bridge Deck Weight
LL = Live Load - 100 psf uniform load reduced to 82 psf
WL = Wind Load - 40 psf against the full vertical projection of the bridge, as if enclosed.
VL = Vehicle Load — 20,000 Ib. vehicle load

T ace
TD — Total Dead Load = DL + DK 37/ aAoNAL ﬂj
1.2TD + 1.6LL , oy
1.2TD + 1.0WL + 1.0LL B e b &
1.2TD + 1.0LL r«.‘a‘lemsg;/ H
0.9TD + 1.0WL N5 ¢
LA
1.2TD + 1.6VL1 NSV Ak
1.2TD + 1.6VL2 N

Contech used STAAD for analysis and Excel for design of its bridges. Input for the program is shown;
where as analysis print out is not included due to its great length. Design checks are shown for the
indicated critical member and their controlling load combinations. Connection checks are per AWS
using E70XX electrodes. Actual electrodes used are the EBOXX.

Deflection
a.

AISC — LRFD - Live Load deflection is limited to span length x 1/400. Wind Load deflection

limited to span length x 1/500.

Page 1 of 22




8301 State Hwy 29N

&
N Alexandria, MN 56308
'?‘p“»' Phone: (320) 852-7500

ENGINEERED SOLUTIONS Toll Free: (800) 852-7067

www.contech-cpi.com

TITLE: PEDESTRIAN BRIDGE 70’- 0" x 6’- 0"
LOCATION: LAFAYETTE HILL, PA
CONTECH BRIDGE NO. 613858-20

1)  Design Code

a.

AISC - LRFD - All design stresses shall be in accordance with the Manual of Steel Construction

for Load and Resistance Factor Design (14th Ed.) as adopted by the American Institute of Steel
Construction ( AISC ).

2)  Bridge Loading:

a.

¢ aoo

3) Load Combinations

@ ~0ooo o

DL = Bridge Steel Weight
DK = Bridge Deck Weight
LL = Live Load — 100 psf uniform load
WL = Wind Load - 40 psf against the full vertical projection of the bridge
VL = Vehicle Load — 4,000 Ib. vehicle load

TD - Total Dead Load = DL + DK
1.2TD + 1.6LL

1.2TD + 1.0WL + 1.0LL

1.2TD + 1.0LL

0.9TD + 1.0WL

1.2TD + 1.8VL1

1.2TD + 1.6VL2

4) Contech used STAAD for analysis and Excel for design of its bridges. Input for the program is shown;
where as analysis print out is not included due to its great length. Design checks are shown for the
indicated critical member and their controlling load combinations. Connection checks are per AWS
using E70XX electrodes. Actual electrodes used are the ES80XX.

5)  Deflection

AISC ~ LRFD - Live Load deflection is limited to span length x 1/400. Wind Load deflection

limited to span length x 1/500.
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STOP-CALL BEFORE YOU DIG!

LOCATION OF EXISTING UTILITIES SHOWN HEREON HAVE BEEN DEVELOPED
FROM EXISTING RECORDS AND/OR ABOVE-GROUND INSPECTION OF THE
SITE. COMPLETENESS OR ACCURACY OF LOCATION AND DEPTH CANNOT BE
GUARANTEED. CONTRACTOR MUST VERIFY LOCATION AND DEPTH OF ALL
UNDERGROUND UTILITIES AND FACILITIES BEFORE START OF WORK BY
CALLING PA. ONE CALL SYSTEM THREE DAYS PRIOR TO EXCAVATION.
REFERENCE PENNSYLVANIA ACT 287 AS AMENDED BY ACT 181 (2006).
TELE. #: 1-800-242-1776 OR 811.

WORK LOCATION NO.:
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- / EX. BRIDGE #5 1 K /
| USED FOR ZONE
STOP-CALL BEFORE YOU DIG! // CONSTRUCTION ACCESS —
LOCATION OF EXISTING UTILITIES SHOWN HEREON HAVE BEEN DEVELOPED
FROM EXISTING RECORDS AND/OR ABOVE-GROUND INSPECTION OF THE E’égg@:IDCKON & THEN
SITE. COMPLETENESS OR ACCURACY OF LOCATION AND DEPTH CANNOT BE
GUARANTEED. CONTRACTOR MUST VERIFY LOCATION AND DEPTH OF ALL
UNDERGROUND UTILITIES AND FACILITIES BEFORE START OF WORK BY
CALLING PA. ONE CALL SYSTEM THREE DAYS PRIOR TO EXCAVATION.
REFERENCE PENNSYLVANIA ACT 287 AS AMENDED BY ACT 181 (2006). 130.93
TELE. #: 1-800-242-1776 OR 811. 135
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I ) [ EROSION / SEDIMENT CONTROL PLAN STANDARD NOTES:
LEGEND Soil Survey Staff, Natural Resources Conservation SEED|NG SP EC|F|CAT|ONS / /
Service, United States Departi t of Agriculture. Web
EXISTING STORM SEWER o e aable oy Nt of Agricuture. e SOIL LIMITATIONS 1. SOIL PREPARATION 2. APPLY SEED AT THE FOLLOWING RATES: 1. STOCKPILE HEIGHTS MUST NOT EXCEED 35 FEET; STOCKPILE SLOPES
http://websoilsurvey.nrcs.usda.gov/. Accessed January A. FINAL GRADE LAWN AREAS REMOVING ANY ROCKS, A. TEMPORARY SEEDING; MUST NOT EXCEED 2.L,
EXISTING SANITARY SEWER —— 23, 2019. STUMPS, AND DEBRIS ANNUAL RYE GRASS (40 LBS/ACRE)
EXISTING CONTOUR —_— 8 soIL 2. THE OPERATOR/RESPONSIBLE PERSON (O/RP) ON SITE SHALL ASSURE
o5 B. TEMPORARY FERTILIZATION: B. PERMANENT SEEDING: THAT THE APPROVED EROSION AND SEDIMENT CONTROL PLAN IS PROPERLY
PROPOSED CONTOUR ch CORODUS SILT LOAM, APPLY AGRICULTURAL LIMESTONE AT THE RATE OF 1 LAWN AREA SEED MIXTURE: AND COMPLETELY IMPLEMENTED
3-8% SLOPES TON/ACRE LOFTS TRI-PLEX GENERAL MIX(OR APPROVED EQUAL) .
POSITIVE DRAINAGE INDICATOR X APPLY FERTILIZER AT 500 LBS 10-10-10/ACRE CONTAINS:
RESOLUTIONS: 9 3. IMMEDIATELY UPON DISCOVERING UNFORESEEN CIRCUMSTANCES
EXISTING ELEV (335.68) OR 33368 T, SOLS WAV BE USED FOR FILL NATERIAL AROUND BRIDGE AND UNDER RELOGATED PATHWAYS PROVIDED SOIL s C. PERMANENT FERTILIZATION: 20% JAMESTOWN If CHEWINGS FESCUE POSING THE POTENTIAL FOR ACCELERATED EROSION AND/OR SEDIMENT
REQUIRED UNDER PATHWAYS.. i APPLY AGRICULTURAL LIMESTONE AT THE RATE 20% PALMER II PERENNIAL RYEGRASS POLLUTION, THE O/RP SHALL IMPLEMENT APPROPRIATE BEST MANAGEMENT
PROPOSED ELEV. 334.50 2. EXISTING TOPSOIL AND EXCAVATED MATERIAL SHOULD BE STOCKPILED AND RE-USED ON-SITE 2;?;‘;2‘@?&5& AT 1000 LBS 10-10-20/ACRE* RATE: 5 LBS. PER 1.000 S.F PRACTICES (BMPS) TO ELIMINATE THE POTENTIAL FOR ACCELERATED
— — — -10- ' ‘ ’ ol EROSION AND/OR SEDIMENT POLLUTION.
LIMIT OF DISTURBANCE [ [ *(OR AS PER SOIL TEST) /
RECOMMENDED SEEDING DATES:
COMPOST FILTER SOCK W e D. TILL IN TO A DEPTH OF 4 INCHES 3/15 TO 6/15 OR 8/16 TO 10/15 4. THE OWNER AND CONTRACTOR SHALL ASSURE THAT AN EROSION AND
(CFS) OR WOOD CHIP FILTER 3. APPLY MULCH AT THE FOLLOWING RATES: SEDIMENT CONTROL PLAN IS BEING IMPLEMENTED AND MAINTAINED FOR
BERM 5 5 HAY OR STRAW (3 TONS/ACRE-TEMPORARY & PERMANENT) ALL SOIL AND/OR ROCK SPOIL AND BORROW AREAS REGARDLESS OF THEIR
18” SILT FENCE —18"'SF ———18"'SF —— (STEEP SLOPES (>3:1), NETTING MUST LOCATIONS.
BE USED TO HOLD MULCH IN PLACE)
TOPSOIL APPLICATION 5. ALL PUMPING OF SEDIMENT-LADEN WATER SHALL BE THROUGH A
TOPSOIL STOCKPILE JOINING FENCE SECTIONS SEDIMENT CONTROL BMP SUCH AS A PUMPED WATER FILTER BAG
GRADED AREAS SHOULD BE SCARIFIED OR OTHERWISE LOOSENED TO A DEPTH OF 3 TO 5 INCHES TO PERMIT BONDING OF THE TOPSOIL TO DISCHARGING OVER UNDISTURBED AREAS.
1 | - THE SURFACE AREAS AND TO PROVIDE A ROUGHENED SURFACE TO PREVENT TOPSOIL FROM SLIDING DOWN SLOPE.
SUPPORT STAKE * 6. A COPY OF THE APPROVED EROSION AND SEDIMENT CONTROL PLAN
| TOPSOIL SHOULD BE UNIFORMLY DISTRIBUTED ACROSS THE DISTURBED AREA TO A DEPTH OF 4 TO 8 INCHES MINIMUM, 2 INCHES ON FILL MUST BE AVAILABLE ON THE PROJECT SITE AT ALL TIMES.
SOIL LINE ] /—FABRIC FENCE A OUTSLOPES.
e o ® \]
‘ /%\\\/ TOPSOIL SHOULD NOT BE PLACED WHILE THE TOPSOIL OR SUBSOIL IS IN A FROZEN OR MUDDY CONDITION, WHEN THE SUBSOIL IS 7. EROSION AND SEDIMENT BMPS MUST BE CONSTRUCTED, STABILIZED
2 OMPACTED A7 FILL EXCESSIVELY WET, OR IN A CONDITION THAT MAY OTHERWISE BE DETRIMENTAL TO PROPER GRADING AND SEEDBED PREPARATION. AND FUNCTIONAL BEFORE SITE DISTURBANCE BEGINS WITHIN THE
ggﬁéTRU CTION ENTRANCE A BACKFILL SLOPE COMPACTED SOILS SHOULD BE SCARIFIED 6 TO 12 INCHES ALONG CONTOUR WHEREVER POSSIBLE PRIOR TO SEEDING. TRIBUTARY AREAS OF THOSE BMPS.
UNDISTURBED
GROUND TR 8. AFTER FINAL SITE STABILIZATION HAS BEEN ACHIEVED, TEMPORARY
SRS N GENERAL EROSION AND SEDIMENT BMP CONTROLS MUST BE REMOVED. AREAS
AN TOE ANCHOR TRENCH DISTURBED DURING THE REMOVAL OF THE BMPS MUST BE STABILIZED
= 6 IN. * STAKES SPACED AT 8 FT. MAX 1. ANY DISTURBED AREA ON WHICH ACTIVITY HAS CEASED AND WHICH WILL REMAIN EXPOSED MUST BE SEEDED AND MULCHED IMMEDIATELY.
" USE 2 IN X 2 IN (£3/8 IN) WOOD OR IMMEDIATELY. DURING NON-GERMINATING PERIODS, MULCH MUST BE APPLIED AT THE RECOMMENDED RATES. DISTURBED AREAS WHICH
, V| EQUIVALENT STEEL (U OR T) STAKES ARE NOT AT FINISHED GRADE AND WHICH WILL BE REDISTURBED WITHIN 1 YEAR MAY BE SEEDED AND MULCHED WITH A QUICK GROWING 9. AT LEAST SEVEN (7) DAYS BEFORE STARTING ANY EARTH DISTURBANCE
35" MAX. TEMPORARY SEEDING MIXTURE AND MULCH. DISTURBED AREAS WHICH ARE EITHER AT FINISHED GRADE OR WILL NOT BE REDISTURBED ACTIVITY, THE O/RP SHALL INVITE ALL CONTRACTORS INVOLVED IN THAT
WITHIN 1 YEAR MUST BE SEEDED AND MULCHED WITH A PERMANENT SEED MIXTURE AND MULCH. ACTIVITY, THE LANDOWNER, ALL APPROPRIATE MUNICIPAL OFFICIALS, THE
TOPSOIL STOCKPILE
SECTION VIEW 2. AS SOON AS SLOPES, CHANNELS, DITCHES AND OTHER DISTURBED AREAS REACH FINAL GRADE THEY MUST BE STABILIZED OR IN EROSION AND SEDIMENT CONTROL PLAN DESIGNER AND THE MONTGOMERY

COUNTY CONSERVATION DISTRICT (IF NECESSARY) TO A
PRE-CONSTRUCTION MEETING. ALSO, AT LEAST THREE DAYS BEFORE

3. UPON COMPLETION OR TEMPORARY CESSATION OF THE EARTH DISTURBANCE ACTIVITY IN A SPECIAL PROTECTION WATERSHED (HQ OR STARTING ANY EARTH DISTURBANCE ACTIVITY, ALL CONTRACTORS

NOTES: COMPLIANCE WITH THE APPLICABLE DETAIL AND SPECIFICATIONS FOR ITEMS SUCH AS EROSION CONTROL BLANKETS OR NETTING.

S e 2

SILT FENCE FABRIC SHALL HAVE THE MINIMUM PROPERTIES AS SHOWN IN TABLE 4.3 OF THE PA DEP

OR 12" COMPOST EROSION CONTROL MANUAL. INVOLVED IN THAT ACTIVITY SHALL NOTIFY THE PENNSYLVANIA ONE-CALL
, EV), THAT PORTION OF THE PROJECT SITE TRIBUTARY TO THE SPECIAL PROTECTION WATERS MUST BE IMMEDIATELY STABILIZED. IN ALL
PLAN VIEW FILTER SOCK PROFILE BIALABLE_CoMBNA TN O Tgfg‘g‘&fg'sfs ABACT) IN SPECIAL PROTECTION WATERSHEDS OTHER WATERSHED, CESSATION OF ACTIVITY FOR AT LEAST 4 DAYS REQUIRES TEMPORARY STABILIZATION. SYSTEM INC. AT 1-800-242-1776 TO DETERMINE ANY UNDERGROUND

UTILITIES LOCATIONS.
FABRIC WIDTH SHALL BE 30 IN. MINIMUM. STAKES SHALL BE HARDWOOD OR EQUIVALENT STEEL

4. CONTRACTOR SHALL REFER TO EROSION AND SEDIMENT POLLUTION CONTROL PROGRAM MANUAL, DEP 'CHAPTER 11-STABILIZATION
(U OR T) STAKES.

METHODS AND STANDARDS' FOR ADDITIONAL INFORMATION REGARDING SITE STABILIZATION, TOPSOIL APPLICATION, SOIL AMENDMENTS, 10. IMMEDIATELY AFTER EARTH DISTURBANCE ACTIVITY CEASES, THE O/RP

TOPSOIL STOCKPILE DETAIL OTHER RECOMMENDED SEED MIXTURES, MULCHING AND COMPOST MATERIAL. SHALL STABILIZE ANY AREAS DISTURBED BY THE ACTIVITY. DURING

SILT FENCE SHALL BE PLACED AT LEVEL EXISTING GRADE. BOTH ENDS OF THE FENCE SHALL BE

EXTENDED AT LEAST 8 FEET UP SLOPE AT 45 DEGREES TO THE MAIN FENCE ALIGNMENT. NON-GERMINATING PERIODS, MULCH MUST BE APPLIED AT SPECIFIED
NOTES: SEDIMENT SHALL BE REMOVED WHEN ACCUMULATIONS REACH HALF THE ABOVE GROUND HEIGHT /l \ J N RATES. DISTURBED AREAS THAT ARE NOT AT FINISHED GRADE AND WHICH
1. SILT FENCE MUST BE PLACED DOWNSLOPE (PARALLEL TO EX. OF THE FENCE. \ - ~ WILL BE RE-DISTURBED WITHIN ONE YEAR MUST BE STABILIZED IN
CONTOURS) OF ALL STOCKPILES. ~ / ~ ACCORDANCE WITH TEMPORARY VEGETATIVE STABILIZATION
2. IMMEDIATELY APPLY TEMPORARY SEEDING TO ALL ANY SECTION OF SILT FENCE WHICH HAS BEEN UNDERMINED OR TOPPED SHALL BE IMMEDIATELY — N SPECIFICATIONS.
STOCKPILES. REPLACED WITH A ROCK FILTER OUTLET (STANDARD CONSTRUCTION DETAIL # 4-6). / ~ N\
FENCE SHALL BE REMOVED AND PROPERLY DISPOSED OF WHEN TRIBUTARY AREA IS / / 11. DISTURBED AREAS THAT ARE AT FINISHED GRADE OR WHICH WILL NOT
PERMANENTLY STABILIZED. / P / BE RE-DISTURBED WITHIN ONE YEAR MUST BE STABILIZED IN
STANDARD CONSTRUCTION DETAIL #4-7 X . Y QEEC(E)IEIDCAAI\IT?CE) '\\‘léITH PERMANENT VEGETATIVE STABILIZATION
I STANDARD SILT FENCE (18" HIGH) /
OPTIONAL 6 IN. COMPOST LAYER
Y ANOHORED NOT TO SCALE / 12. AN AREA SHALL BE CONSIDERED TO HAVE ACHIEVED FINAL
/ STABILIZATION WHEN IT HAS A MINIMUM UNIFORM 70 % (PERCENT)
/- \ J/ VEGETATIVE OR OTHER PERMANENT NON-VEGETATIVE COVER WITH A
1 MIN. J/ DENSITY SUFFICIENT TO RESIST ACCELERATED SURFACE EROSION AND
1|_L PTIONAL 6 IN. SUMP GENERAL NOTES: X % SUBSURFACE CHARACTERISTICS SUFFICIENT TO RESIST SLIDING AND
o / OTHER MOVEMENTS.
: 11 - SN REVIEW E & S STANDARD NOTES ON THIS PLAN. , BENCHMARK Yy
- '{/4\\/4\\%\/ R_3 ROCK AASHTO NO. 57 —A ELEV. 130.45 / 13. UNTIL A SITE IS STABILIZED, ALL EROSION AND SEDIMENT BMPS MUST
6 IN. MIN ALL BRIDGE STRUCTURES AND APPURTENANCES SHALL BE STORED IN THE B , / BE MAINTAINED PROPERLY. MAINTENANCE MUST INCLUDE INSPECTIONS OF
STAGING AREA UNTIL NEEDED FOR IMMEDIATE INSTALLATION AND/OR / X ALL EROSION CONTROL BMPS AFTER EACH RUNOFF EVENT AND ON A
OUTLET CROSS—SECTION CONSTRUCTION. ZONE 2 RIPARIAN CORRIDOR \ \ , Y, 2 WEEKLY BASIS. ALL PREVENTATIVE AND REMEDIAL MAINTENANCE WORK,
% oRR‘DO / INCLUDING CLEANOUT, REPAIR, REPLACEMENT, RE-GRADING, RE-SEEDING,
STRAW BALES THERE SHALL BE NO CONSTRUCTION IMPACT AND NO CROSSING OF THE - N S / an © RE-MULCHING AND RE-NETTING MUST BE PERFORMED IMMEDIATELY. IF
e | 00D POSTS— || OR FILTER FABRIC WISSAHICKON CREEK EXCEPT VIA EXISTING BRIDGES. / | EX. BRIDGE #5 1 RiPA / EROSION AND SEDIMENT CONTROL BMPS FAIL TO PERFORM AS EXPECTED,
/_W _\ \ | ' \ / USED FOR zoNE REPLACEMENT BMPS, OR MODIFICATIONS OF THOSE INSTALLED, WILL BE
\ EXISTING PAVED CART PATHS SHALL BE USED FOR CONSTRUCTION ACCESS / O e D ppccEss _— REQUIRED.
AND FULLY REPAIRED UPON COMPLETION OF THE PROJECT. \ "\ \ ( WISSAHICKON & THEN - 5
1_MIN \' ™~ A  REMOVED ; 14. SEDIMENT REMOVED FROM BMPS SHALL BE DISPOSED OF ON-SITE IN
|— / THE CONTRACTOR/PROPERTY OWNER SHALL CONTACT THE TOWNSHIP A LANDSCAPED AREAS OUTSIDE OF STEEP SLOPES, WETLANDS, FLOODPLAINS
MINIMUM OF 72 HOURS PRIOR TO COMMENCEMENT OF EARTHMOVING. - > OR DRAINAGE SWALES AND IMMEDIATELY STABILIZED OR PLACED IN SOIL
/ - = STOCKPILES AND STABILIZED.
é% CONSTRUCTION SEQUENCE (CONSTRUCTION ACCESS & DISTURBANCE — 130~ \ . T
= =0.92 AC): Ei;{}gf\ﬁﬁ') PAVED 15. ALL BUILDING MATERIAL AND WASTES MUST BE REMOVED FROM THE
HEIGHT OF ROCK AASHTO NO. 57 SITE AND RECYCLED IN ACCORDANCE WITH DEP'S SOLID WASTE
FILTER=5/6 HEIGHT 1. PROVIDE STAKEOUT FOR LIMIT OF DISTURBANCE WITHIN WORK AREA. o REGULATIONS (25 PA CODE 260.1 ET SEQ., 271.1 ET SEQ., AND 287.1 ET
OF STRAW BALES OR PROVIDE TREE PROTECTION FENCE AT TREES TO BE PROTECTED. Py SEQ.), AND/OR ANY ADDITIONAL LOCAL, STATE OR FEDERAL REGULATIONS.
ﬁ""/o@? NO BUILDING MATERIALS (USED OR UNUSED) OR WASTE MATERIALS SHALL
UP—SLOPE FACE 2. INSTALL EROSION CONTROL FACILITIES AT THE WORK AREA. THIS _— BE BURNED, BURIED, DUMPED OR DISCHARGED AT THE SITE.
INCLUDES 12" COMPOST FILTER SOCK AND CONSTRUCTION FENCE AS ~_ BRIDGE #5
NOTES: NOTED ON THE PLAN. ALL DEVICES MUST BE SIZED, DESIGNED, | ——_PROPOSED 70'x 10'
\ R CEMENT BRIDGE
A ROCK FILTER OUTLET SHALL BE INSTALLED WHERE FAILURE OF A SILT FENCE OR STRAW BALE STABILIZED AND INSTALLED IN ACCORDANCE WITH DEP EROSION AND = — _ ! ELK \
BARRIER HAS OCCURRED DUE TO CONCENTRATED FLOW. ANCHORED COMPOST LAYER SHALL BE SEDIMENT POLLUTION CONTROL PROGRAM MANUAL. ~ 72932 '
USED ON UPSLOPE FACE IN HQ AND EV WATERSHEDS. —_  — N —

. — o —

. .‘ — ~ —_— o T = — e =
3. EXISTING BRIDGE #5 SHALL BE USED FOR ACCESS (TEMPORARILY . . \S\gf‘/
REINFORCED AS NECESSARY) FOR CONSTRUCTION OF ABUTMENTS ON THE \
EAST SIDE OF THE WISSAHICKON CREEK.

SEDIMENT SHALL BE REMOVED WHEN ACCUMULATIONS REACH 1/3 THE HEIGHT OF THE OUTLET.

STANDARD CONSTRUCTION DETAIL #4-6 STRIP TOPSOIL IN WORK AREA AND STOCKPILE ON SITE WITH
APPROPRIATE SILT FENCE AND TEMPORARY SEEDING. $
ROCK FILTER OUTLET DEMO AND REMOVE ANY PORTIONS OF EXISTING BRIDGE #4b THAT e e e e
NOT TO SCALE REMAIN. = ==

4. PROVIDE CONSTRUCTION STAKEOUT FOR BRIDGE ABUTMENTS.

5. EXCAVATE AND COMPLETE CONSTRUCTION OF BRIDGE PIERS, _ ~y, RE-ALIGNED PAVED
=

ABUTMENT & WINGWALLS PER BRIDGE DOCUMENTS ON THE EAST SIDE OF =~ CART PA (‘5 \
THE CREEK. ANY WATER THAT MUST BE PUMPED FROM EXCAVATION , N =\ T - N Y \. s \
COMPOST FILTER SOCK AREAS MUST BE FILTERED THROUGH A SEDIMENT BAG. ZONE. 7 RIPARIAN CORMINGG ™ = RN \_ 7
/ N / ~
2 IN. x 2 IN. WOODEN STAKES S \N
BLOWN,/PLAGED PLACED 10 FT ON CENTER TEMPORARY SEED, MULCH AND STABILIZE ANY DISTURBED SOIL L st \ 2N
FILTER MEDIA IMMEDIATELY. (REFER TO THE SEEDING AND MULCHING RATES). \ CO/V{ST OF DIT R - N ~ |
A TRy URg - ~
UNDISTURBED AREA ~ ~ 1 _ — (@ AN, S
DISTURBED Ak CONSTRUCTION ACCESS FROM BRIDGE #5 MUST BE MAINTAINED UNTIL \ l \ 22 Ac, )Sz‘lo/v ACCEgg &N e \\ L Al
= = > ONE OF THE NEW BRIDGES CAN BE USED FOR ACCESS. N
R Y s \ RE-ALIGNED PAVED ~ / L /
/>\>\\\/\\4 B \\4\\><\\//\\//\ CART PATH N T T — o
Rk /\\\>/<\>{/\\//\ EXCAVATION SHALL BE LIMITED TO THE MINIMUM AREA FOR INSTALLATION )* — 7( — 7 ~1~_ —> |
' S/EéTI/ON OF BRIDGE SUPPORTS AND SHALL NOT EXTEND TO THE WATERS EDGE. | \ X / ~I~ _ )
SECTION | AN / ™~
INSTALL R-5 RIP RAP WITHIN THE DISTURBED AREAS ADJACENT TO BRIDGE [ | X © ZONE 2 RIPARIAN CORRIDOR T~ y /
= BRIDGE #4b N
y ABUTMENTS AS NOTED / | \ PROPOSED 70'x 6' / T /
REPLACEMENT BRIDGE
6. COMPLETE INSTALLATION OF BRIDGE DECK AND FIXTURES. ] X “\‘ / / \\\\\{
7 / e
YISTING DEMO AND REMOVE ANY PORTIONS OF EXISTING BRIDGE #5 THAT REMAIN. \ I / "%9 / l / X ~
LA ¥ ~
CONTOURS w -2 U4
7. FINAL GRADE AREAS TO APPROACH OF EACH BRIDGE. 7\ \/ “V\: / / REPLACEMENT BRIDGES #4B & #5
N\ / \ -~
8. COMPLETE RE-ALIGNMENT OF PATHS TO EACH BRIDGE AND PAVE. ’ Il \ J \ // / (/] ~— - 40 20 o 40 80
\ T~
COMPOST . . \ -
FILTER  SOCK UNDISTURBED AREX WOODEN STAKES 9. REMOVE THE APPROPRIATE TEMPORARY EROSION CONTROL FACILITIES J F - \\R\\ . \ \ L - \ A e IREN e T e P——
PLACED 10 FT ON ONLY WHEN THE CONTRIBUTING AREAS HAVE ACHIEVED A 70 % UNIFORM | | & /| Oy YA NS \ / I o -\ SCALE: 1" = 40’
BLAN VIEW CENTER PERMANENT VEGETATIVE COVER. PERMANENTLY STABILIZE ALL AREAS / / , / / I ><\ & _( .. '\\\\\ AN \ / \ ~ X \ / | @% \\Q{ 4 | \
NOTES: e DISTURBED BY THE TEMPORARY CONTROLS REMOVAL PROCESS. / | J/‘.: D RE-ALIGNED vl N\ \\ N N\ ™~ J \ g\* \ | REVISION DATE: DESCRIPTION:
SOCK FABRIC SHALL MEET STANDARDS OF TABLE 4.1 OF THE PA DEP EROSION CONTROL > / | l | \\\', . CAREH% , / \ W\ \\\\\ \—\ N\ ™~ - (/ N /\§ | ><| AN
géﬂ?&li Mi\?\lhf;?_ST SHALL MEET THE STANDARDS OF TABLE 4.2 OF THE PA DEP EROSION 10. ANY OFF SITE AREA USED TO DISPOSE OF SPOIL MATERIAL MUST HAVE & ’ / ‘ \\ \\\ o \\\\ AN Q~6/ '\q l/
COMPOST FILTER SOCK SHALL BE PLACED AT EXISTING LEVEL GRADE. BOTH ENDS OF THE AN E&SPC PLAN APPROVED BY CONSERVATION DISTRICT. N , | \ \\- CRTDoE CRUSH: %& . \\\\\ \ S \“?\ Q‘ \ l \
BARRIER SHALL BE EXTENDED AT LEAST 8 FEET UP SLOPE AT 45 DEGREES TO THE MAIN N \ \ \ \%EES AND REMSSQQ\ . N\ / ~ '\Q/ \Q)' \ \ ~
BARRIER ALIGNMENT. MAXIMUM SLOPE LENGTH ABOVE ANY BARRIER SHALL NOT EXCEED THAT 11. EROSION CONTROL DESIGN BY ESTELLE T. EBERHARDT, P.E., IRICK, o N | \ i 1372016 \\\\ . A\ ™ S ~ GQ/ \ ~ -
TRAFFIC SHALL NOT BE PERMITTED T0 CROSS COMPOST FILTER SOCKS. | " EBERHARDT & MIENTUS, INC. 215-541-4626, 35 YEARS EXPERIENCE IN REZIATAEN oo b \ o NN N N A VS o et ——
ACCUMULATED SEDIMENT SHALL BE REMOVED WHEN IT REACHES 1/2 THE ABOVE GROUND PREPARING EROSION CONTROL PLANS IN SOUTHEASTERN PENNSYLVANIA. "
HEIGHT OF THE BARRIER AND DISPOSED IN THE MANNER DESCRIBED ELSEWHERE IN THE A SUITABLE MEANS OF ACCESSING THE BAG WITH MACHINERY REQUIRED FOR DISPOSAL
PLAN. LEGEND -
PURPOSES SHALL BE PROVIDED. FILTER BAGS SHALL BE REPLACED WHEN THEY BECOME 1/2 st We5 5%
COMPOST FILTER SOCKS SHALL BE INSPECTED WEEKLY AND AFTER EACH RUNOFF EVENT. EXISTING STORM SEWER —= FULL OF SEDIMENT. SPARE BAGS SHALL BE KEPT AVAILABLE FOR REPLACEMENT OF THOSE THAT 5};’&'{5 S5 PUMP BRI DG E REP LAC EM ENT PLAN
DAMAGED SOCKS SHALL BE REPAIRED ACCORDING TO MANUFACTURER'S SPECIFICATIONS OR HAVE FAILED OR ARE FILLED. BAGS SHALL BE PLACED ON STRAPS TO FACILITATE REMOVAL &";‘:‘é:ﬁ INTAKE HOSE ’/?'
R T 2 R e e o | BE REPLACED AFTER 6 MONTHS: PROPOSED STORM SEWER === UNLESS BAGS COME WITH LIFTING STRAPS ALREADY ATTACHED. s ’ Yok
» Lo ¥ 1
PHOTODEGRADABLE SOCKS AFTER 1 YEAR. POLYPROPYLENE SOCKS SHALL BE REPLACED EXISTING SANITARY SEWER BAGS SHALL BE LOCATED IN WELL—VEGETATED (GRASSY) AREA, AND DISCHARGE ONTO STABLE, ’,{%’&fsf ik e Ap PREPARED FOR
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