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Please |nclude ||ft|ng Calculatlons and Concrete mIX deSIgn Wlth re_submlttal L IHE PLANS ARE INTENDED TO BE DRAWN TO SCALE. HOWEVER. IF A CRITICAL DIMENSION IS NOT PROVIDED, MICHIE CORPORATION SHOULD BE

2. IF ANY OF THE WORK TO BE DONE AS SHOWN ON THE DRAWINGS DOES NOT CORRESPOND WITH THE EXISTING FIELD CONDITIONS, CONTACT THE
p 33" ENGINEER PRIOR TO PROCEEDING WITH THE WORK IN QUESTION.
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3. FIELD=VERIFY ALL ELEVATIONS PRIOR TO THE START OF CONSTRUCTION. IF THERE ARE ANY DISCREPANCIES, CONSULT THE ENGINEER PRIOR TO
PROCEEDING WITH THE WORK IN QUESTION.

 a— APPROX. § OF 3 4. MANTAIN MINIMUM 60 DEGREE SLING ANGLE WHEN HANDLING PRECAST COMPONENTS.
VT ROUTE 30 -
© 5. PRECAST COMPONENTS SHALL REACH A MINIMUM COMPRESSIVE STRENGTH OF 3,000 PSI PRIOR TO STRIPPING, AND THE MINIMUM DESIGN COMPRESSIVE
{ STRENGTH PRIOR TO SHIPPING, UNLESS OTHERWISE DIRECTED BY THE ENGINEER.
LY & (9) BC SECTIONS @ 7'=115" + (10) %" GAPS = 71’11} 6. ALL JOINTS AND VOIDS SHALL BE FILLED WITH NON—SHRINK GROUT. VERTICAL SURFACE VOIDS MAY BE FILLED WITH FOAM SEALANT.
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, ” . ” ” 1“}5 BETWEEN CURBWALLS 8'—0" BAFFLE \é\ﬂ/ 7. SHOP DRAWINGS WERE DEVELOPED USING THE FOLLOWING RESOURCES FOR THE CONTRACT: %
-0 7 -11% (TYP)ﬂrLJé GAP T— 10 BAFFLE « "PROPOSED IMPROVEMENT BRIDGE PROJECT, TOWN OF WINHALL, VT ROUTE 30, BRIDGE NUMBERS 47 AND 52”, PAGES 1-60 OF 60, PREPARED BY 1
e - - - - - - | - STANTEC CONSULTING SERVICES, INC. OF SOUTH BURLINGTON, VT. DATED 9,/25/2014 WITH NO REVISION DATE.
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° I I o I I o I I — I I I I o I I o I I — I I o I PRECAST CURBWALL RESOURCES LISTED ABOVE IT SHALL BE BROUGHT TO THE ATTENTION OF MICHIE CORPORATION. FAILURE TO MAKE SUCH ADDITIONAL INFORMATION AVAILABLE é o
8 B Tﬂ 8 8 TG 8 8 TJ 8 8 Tﬂ 8 8 Tﬂ 8 8 TG 8 8 TJ 8 8 Tﬂ CAST ON @ MANUFACTURING SHALL RELIEVE MICHIE CORPORATION OF ALL LIABILTIES ARISING FROM ERRORS OR OMISSIONS RELATED TO THE OMITTED INFORMATION. $1E
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- a ¢ OF STREAM 1. BOX CULVERT SECTIONS ARE DESIGNED IN ACCORDANCE WITH
M
Q v BC3 | BC2 + BC2 | BC2 BC2 + BC2 | BC2 | BC2 + il /. CHANNEL « AASHTO “LRFD BRIDGE DESIGN SPECIFICATIONS", 6TH EDITION. qls
— 5 — - — — - — — - — — ST . “ g 2
FLOW ? I I | I I I I I I I /‘I I I I | I I I I I I I FLOW VTRANS 2011 “STANDARD SPECIFICATIONS FOR CONSTRUCTION”.
~ - CH/;NINEL STA | Il | Il H Il | A6 [ | Il | Il H Il | [ 2. THE FOLLOWING CRITERIA WAS USED FOR DESIGN:
- @} e LIVE LOAD: HL-93
20+77.86 I I I I I I I I ~__ « EARTH COVER: 5-7 FEET
8 [ 8 Lﬂg Il 8 LGQ Il 8 ng Il 8 LGQ I 8 L 8 Il 8 LGQ Il 8 ng Il 8 Lﬂg I 8 PVC SLEEVE FOR « BACKFILL SOIL UNIT WEIGHT: 140 PCF
o |1 = I = I o I = |1 o= I = I o I = |1 CUT—OFF WALL CONNECTION « BACKFILL SOIL FRICTION ANGLE: 34 DEGREES
o] ] — . — — — [ — « CONCRETE STRENGTH: 5,000 PS|
! Lt ——H——— ];:LL___J_*_:LL___J_*_:LL e :.LL__.}J.__.*_:LL___J_*__ —— —— 4 PRECAST WINGWALL FOOTING « STEEL YIELD STRENGTH: 60,000 PSI
50LT POCKET 3. CONCRETE SHALL BE SELF-CONSOLIDATING CONFORMING TO ASTM C260 WITH A MINIMUM 28—DAY COMPRESSVE STRENGTH OF 5,000 PSI. AGGREGATE
S 5 SHALL CONFORM TO ASTM C-33 WITH A MAXIMUM DIAMETER OF 3/4". CEMENT SHALL CONFORM TO ASTM C150
S S FOR FIELD ASSEMBLY J \ PRECAST BAFFLE WALL R ICHOR._WINGWALL /
o VT RT 30 STA CAST IN @ MANUFACTURING 2 4. REINFORCING SHALL BE GRADE 60 DEFORMED BLACK BARS CONFORMING TO ASTM A-615. ALL BARS SHALL BE BENT COLD.
41+94.22 JOINT WRAP (VERTICAL JOINTS) { -
N LIFTING ANCHOR FOR CHANNEL STA PROVIDED BY MICHIE CORP . 5. ALL EXPOSED EDGES EXCEPT WHERE NOTED SHALL BE CHAMFERED 3/4”.
HANDLING /SETTING 21+10.03 APPLIED BY OTHERS o 6. SUBGRADE PREPARATION SHALL CONFORM TO VIRANS 204.07 BEDDING FOR STRUCTURES. FOOTINGS SHALL BE PLACED AT ELEVATIONS SHOWN ON A
0- MINIMUM OF 1'-0" OF CRUSHED STONE CONFORMING TO VIRANS 704.05(A).  ALL TOPSOIL, LOOSE FILL, AND DELETERIOUS MATERIALS SHALL BE REMOVED
%, BEFORE PLACING MATERIAL.
°
,/ 7. BACKFILL MATERIAL SHALL CONFORM TO VTRANS SECTION 704.08 GRANULAR BACKFILL FOR STRUCTURES. BACKFILL SHALL EXTEND FOR A MINIMUM ’O\a
@ LAYOUT PLAN VIEW ‘7’/,@ DISTANCE OF 3'—Q” BEYOND THE HORIZONTAL LIMITS OF THE STRUCTURE. PLACEMENT SHALL CONFORM TO VTRANS SECTION 204.0B. X
S1.0 % = 10" 8. EXPOSED SURFACES SHOULD BE COATED WITH VIRANS APPROVED WATER REPELLENT (SUPPLIED BY OTHERS). 5
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] EACH SECTION SHALL BE PROVIDED WITH BOLT POCKETS FOR ATTACHMENT TO ADJACENT SECTIONS. 7/8" DIA. GALV. THREADED ROD, WASHERS AND LL‘J g an
NUTS SHALL BE PROVIDED FOR ASSEMBLY IN THE FIELD. CLOSED-CELL NEOPRENE JOINT SEALANT SHALL BE USED IN ALL JOINTS UNLESS NOTED SRR
OTHERWISE. TOoNE
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10, 2FT WIDE ROYSTON JOINT WRAP WITH ADHESIVE PROVIDED BY MICHIE CORP, INSTALLED BY OTHERS, CENTER ON JOINT AFTER GROUTING. BARRIER 2249¢9
MEMBRANE PROVIDED AND INSTALLED BY OTHERS OVER TOP OF STRUCTURE AND DOWN THE SIDES TO 6" BELOW THE HORIZONTAL JOINT. x E 8 g I
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1. CURBWALL CONCRETE SHALL BE SELF-CONSOLIDATING CONFORMING TO ASTM C260 WITH A MINIMUM 28-DAY COMPRESSIVE STRENGTH OF 5,000 PSI. 2207
AGGREGATE SHALL CONFORM TO ASTM C—-33 WITH A MAXIMUM DIAVETER OF 3/4". CEMENT SHALL CONFORM TO ASTM C150. s:a
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0" TRAVEL LfNE‘»ﬁ —0" TRAVEL LANE - 2. REINFORCING SHALL BE GRADE 60 EPOXY COATED AND SHALL CONFORM TO ASTM A-775. ALL BARS SHALL BE BENT COLD.
APPROX. ¢ OF 3. ALL EXPOSED EDGES EXCEPT WHERE NOTED SHALL BE CHAMFERED 3/4".
” VT ROUTE 3 PRECAST CURBWALL
CAST ON @ MANUFACTURING 4. EXPOSED SURFACES SHOULD BE COATED WITH VTRANS APPROVED WATER REPELLENT (SUPPLIED BY OTHERS).
M —— o % WING WALL NOTES:

1. SECTIONS ARE DESIGNED IN ACCORDANCE WITH

« AASHTO "LRFD BRIDGE DESIGN SPECIFICATIONS”, 6TH EDITION

I
BARRIER MEMBRANE TOP SURFACE . N
j TOP_OF CURBWALL « VIRANS 2011 “STANDARD SPECIFICATIONS FOR CONSTRUCTION”.

AND DOWN SIDES, TO 6" BELOW

TOP_OF CURBWALL

ELEV: 1929.75

f—r-1"—10%"
0"

ELEV: 1930.25 —l THE HORIZONTAL JOINT (BY OTHERS) 2. THE FOLLOWING SOIL PROPERTIES WERE USED IN THE DESIGN:
TOP_OF CULVERT TOP_OF CULVERT SOIL WEIGHT [PCF) FRICTION ANGLE [DEG]
ELEV: 1928.35 [ _¥__J1s3_ ¥5j-T _T1s2 _ ¥ ELEV: 1927.217 « RETAINED SOIL 140 34
+ FOUNDATION SOIL 140 40
T « LIVE LOAD SURCHARGE = 2FT EQUIVALENT HEIGHT OF SOIL
R « BACKSLOPE ANGLE: 2:1
S BC3 BC2 ¥ « FACTORED BEARING RESISTANCE = 6000PSF (SERVICE), 15400PSF (STRENGTH)
[ ® ® -
o 3. CONCRETE SHALL BE SELF—CONSOLIDATING CONFORMING TO ASTM C260 WITH A MINIMUM 28-DAY COMPRESSIVE STRENGTH OF 5,000 PSI. AGGREGATE
STONE FILL () S0 . STONE FILL (%) SHALL CONFORM TO ASTM C-33 WITH A MAXIMUM DIAMETER OF 3/4". CEMENT SHALL CONFORM TQ ASTM C150.
ELEV: 1922.52' e Py ELEV: 1921.38
A 4. UNLESS NOTED OTHERWISE, REINFORCING SHALL BE GRADE 60 DEFORMED BLACK BARS CONFORMING TO ASTM A-615. WHERE REQUIRED, EPOXY

INLET_INV._(FLOOR) < q,__J_I__Q,_;t R OUTLET INV. (FLOOR) COATED REINFORCING SHALL CONFORM TO ASTM A=775. ALL BARS SHALL BE BENT COLD.
ELEV: 1920.52 [} ELEV: 1919.38

& J/ U e 5. ALL EXPOSED EDGES EXCEPT WHERE NOTED SHALL BE CHAMFERED 3/4".

R BOLT POCKET PRECAST BAFFLE WALL o

S FOR FIELD ASSEMBLY CAST IN @ MANUFACTURING PVC SLEEVE FOR N 6. BACKFILL MATERIAL SHALL CONFORM TO VIRANS SECTION 704.08 GRANULAR BACKFILL FOR STRUCTURES. PLACEMENT SHALL CONFORM TO VIRANS
BOT OF C.0. WALL |y JOINT WRAP (VERTICAL JOINTS) CUT—OFF WALL CONNECTION BOT OF C.0. WALL SECTION 204.08.
ELEV: 1916.52' ELEV: 1915.38

LIFTING ANCHOR FOR PROVIDED BY MICHIE CORP PRECAST CUT—OFF WALL 7. ALL EXPOSED EDGES OF CONCRETE SHALL BE COATED WITH A VTRANS APPROVED WATER REPELLANT (BY OTHERS).

APPLIED BY OTHERS ATTACHED IN FIELD 8. SUBGRADE PREPARATION SHALL CONFORM TO VTRANS 204.07 BEDDING FOR STRUCTURES. FOOTINGS SHALL BE PLACED AT ELEVATIONS SHOWN ON A

HANDLING /SETTING
NOTE: MINIMUM OF 1'=0” OF CRUSHED STONE CONFORMING TO VIRANS 704.05(A). ~ ALL TOPSOIL, LOOSE FILL, AND DELETERIOUS MATERIALS SHALL BE REMOVED
WINGWALLS NOT SHOWN IN @ PROFILE PLAN VIEW BEFORE PLACING BACKFILL.
THIS VIEW FOR CLARITY

S1.0 % = 10" PRECAST CONCR TING NOT

1 FOOTING CONCRETE SHALL BE SELF—CONSOLIDATING CONFORMING TO ASTM C260 WITH A MINIMUM 28—DAY COMPRESSIVE STRENGTH OF 5,000 PSI
AGGREGATE SHALL CONFORM TO ASTM C—33 WITH A MAXIMUM DIAMETER OF 3/4". CEMENT SHALL CONFORM TO ASTM C150.

Winhall, VT

2. UNLESS NOTED OTHERWISE, REINFORCING SHALL BE GRADE 60 DEFORMED BLACK BARS CONFORMING TO ASTM A-615. ALL BARS SHALL BE BENT
COLD.

3. ALL EXPOSED EDGES EXCEPT WHERE NOTED SHALL BE CHAMFERED 3/4".

4. SUBGRADE PREPARATION FOR THE WINGWALL FOOTINGS SHALL CONFORM TO VTRANS 204.07 BEDDING FOR STRUCTURES. FOOTINGS SHALL BE PLACED
AT ELEVATIONS SHOWN ON A MINIMUM OF 1'-0" OF CRUSHED STONE CONFORMING TO VTRANS 704.05(A). ALL TOPSQIL, LOOSE FILL, AND DELETERIOUS
MATERIALS SHALL BE REMOVED BEFORE PLACING BACKFILL. SUBGRADE PREPARATION FOR THE CUT-OFF WALLS PER DETAIL ON SHEET 41 OF THE
CONTRACT PLANS.
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Please include lifting calculations and concrete mix design with re-submittal


2%"¢ HOLES 30" 0.C.
s",r (FILL W/ NON SHRINK GROUT)

pop—2"
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APPROX. ¢ OF
VT ROUTE 30

#6 DOWEL BARS 14" LONG
5 PCS REQ'D PER END

NOTE:

PLACE DOWNSTREAM AND UPSTREAM ENDS
OF CULVERT FLUSH WITH FACE AND SIDES
OF CUTOFF WALLS (IN PLACE), BEFORE
DRILLING DOWELING HOLES IN CUTOFF
WALLS. FILL HOLES WITH NON SHRINK
GROUT AFTER INSTALLATION.

4

71" =11%"
9'—11%"

¢ OF STREAM

CUTOFF WALL CONNECTION DETAIL
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CUT-OFF WALL REINFORCING (COUNTS REPRESENT 1 UNIT)
LOCATION Mark | ary SIZE SPACING TYPE | CUTLENGTH
@ FOOTING LAYQUT VIEW CO. WALL coL | 6 L) AS SHOWN STRAIGHT | 130"
C.0, WALL co2 13 ) 12'0.C. STIRRUP 7-61/8"
S2.0/ % - - o .
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EN WA 2 ., S e BN ELEV: 1925.25 C WALL PLAN VIEW CUT_OFF WALL -2 REQI D
S b o T 40 0 span [N 29— o ITEM 275800
Fe ? g Lo J 2 UNIT WEIGHT AND VOLUME:
J © ~ N J FOOTING: 1.56CY (8,550#)
TOP OF STONE FILL ¥ STONE FILL PER —] TlE
ELEV: 1921.38 CONTRACT PLANS K
BAFFLE WALL — -
CULVERT OUTLET CAST IN ™ -~
ELEV: 1919.38 H H BC1 H H TOP_OF FOOTING 10'-0"
ELEV: 1918.55'
- N —2'-0" —0" 2'-0"—
I H H |
F X '
BOT OF FOOTNG | | Tl 3 nvé/.)"z/si}cﬁWWF“ - 2REQ'D
ELEV: 1915.38 .
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CONNECTION SLEEVE ATTACHED IN FIELD

@\\ FOOTING: 3.52CY (14,7904)
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3 ELEV: 1922.52 - CONTRACT PLANS I~ o - 1'—0" 2 p" 1'_0"

= BAFFLE WALL —[2) [

il CULVERT OUTLET cast N T o6 = WWF3 - 1 REQ'D WWF1/WWFA REINFORCING (COUNTS REPRESENT 1 UNIT)

gl ELEV: 1920.52' H H B8C3 H H TOP_OF FOOTING TEM 282401‘ Q LOCATION MARK | oTY SIZE SPACING TYPE |  CUTLENGTH

B T T ELEV: 1919.69" UNIT WEIGHT AND VOLUME: FOOTING Fs1 10 5 AS SHOWN STRAIGHT | 98

3 o ; ; o FOOTING: 1.58CY (6,640#) FOOTING Fs2 10 i1 12'0.c. STIRAUP 11-3"

5 R R @ @

2 0 ) _ WWF2 REINFORCING (COUNTS REPRESENT 1 UNIT)

. BOT OF FOOTING -

ELEV: 1916.52° A r’L s I~ 52 TORNE (’BSU\/N %TPER LOCATION mare | arr SIZE SPALING TYRE CUT LENGTH

o M CUT-OFF WALL PRECAST WINGWALL (2) ReqQ FOOTING ¥51 10 [ A5 SHOWN STRAIGHT 58"

E PRECAST FOOTINGS CONNECTION  SLEEVE ATTACHED IN FIELD N FOQTING F52 6 # 1206 STIRRUP 13"

| %" CHAMFER

5| ALL EXPOSED EDGES WWF3 REINFORCING (COUNTS REPRESENT 1 UNIT)

Bl LOCATION makk | ary SIZE SPACING TYPE | CUTLENGTH
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/ 1)\ BC3 PLAN VIEW

BOLT POCKET—CAST IN
(2) REQ'D IN HAUNCHES
(1) REQ'D PER SIDE

RL—24 4T PLATE ANCHOR
(4) REQ'D IN FLOOR
(2) REQ'D IN BASE
(1) REQ'D PER SIDE

8" BAFFLE WALL
CAST IN

2%" PVC SLEEVE
(5) REQ'D IN FLOOR

e

'
BC3 - 1REQ'D
TTEM 281207
UNIT WEIGHT AND VOLUME:
CULVERT: 5.62CY (23,6004)
BAFFLE WALL: .28CY (1,1804)
TOTAL WEIGHT: 24,7804
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BOLT POCKET—CAST IN
(2) REQD IN TOP

RL—24 4T PLATE ANCHOR
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ITEM 281207
UNIT WEIGHT AND VOLUME:
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—‘ (4) REQ'D IN HAUNCHES
‘ (2) REQ'D PER SIDE
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| (4) REQ'D IN FLOOR
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‘ (1) REQ'D PER SIDE
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1
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ITEM 281207
UNIT WEIGHT AND VOLUME:
CULVERT: 5.62CY (23,600#)
BAFFLE WALL: .28CY (1,180#)
TOTAL WEIGHT: 24,7804
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%" CHAMFER—ALL EDGES

o TOP SLAB: 3.76CY (15,790#)
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ITEM 281207
UNIT WEIGHT AND VOLUME:
TOP SLAB: 3.76CY (15,7904)
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8" BAFFLE WALL —— |
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(4) REQD IN FLOOR |
(2) REQ'D IN BASE
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| — . —J
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. Use 2" min CLR Design summary
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everywhere says 31" min lap
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ITEM 281207

UNIT WEIGHT AND VOLUME:
CULVERT: 5.62CY (23,600#)
BAFFLE WALL: .28CY (1,180#)
TOTAL WEIGHT: 24,7804
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FA-2" CLR
C100
A100

CHAMFER—ALL EDGES

1
TS1-1REQ'D
ITEM 281207
UNIT WEIGHT AND VOLUME:
TOP SLAB: 3.76CY (15,7904)
CURBWALL: .94CY (3,950#)
TOTAL WEIGHT: 19,7404

BAR
BAR

9%” TO G4

DBS1 BARS
TIED TO C100 BARS

CURBWALL REINFORCING SECTION

TS2/BC2 REINFORCING SCHEDULE (COUNTS REFLECT 1 UNIT)
LOCATION MARK [ SIZE | SPACING TYPE CUT _LENGTH
TOP_SLAB (INT) AT00 14 3 7 STRAIGHT
BOT. SLAB_(INT) A200 8 5 12" STRAIGHT
TOP_SLAB_(EXT) A300 8 4 12" "U"_BAR
BOT. SLAB (EXT) A400 1 6 9 STRAIGHT
WALL_(EXT) Al 22 6 9o "L BAR
WALL_(INT) B1 6 4 12" STRAIGHT
LONGIT. TOP_(EXT) c1 14 4 12" STRAIGHT
LONGIT. TOP_(INT) €100 14 4 12" STRAIGHT
LONGIT. BOT. (INT) €200 14 4 12" STRAIGHT
LONGIT. BOT (EXT) c1 14 4 12" STRAIGHT
LONGIT. WALL (EXT) c1 14 4 12" STRAIGHT
LONGIT. WALL (INT) c1 14 4 12 STRAIGHT
TOP_SLAB_(HAUNCH) D1 28 4 7 BENT BARS
TS1/BC1 REINFORCING SCHEDULE (COUNTS REFLECT 1 UNIT)
LOCATION MARK [*Ing SIZE | SPACING TYPE CUT _LENGTH
TOP_SLAB (INT) AT00 14 8 7 STRAIGHT 130"
BOT. SLAB (INT) A200 8 5 12" STRAIGHT
TOP_SLAB_(EXT) A300 8 4 12" "U”_BAR
BOT. SLAB (EXT) A400 1 6 9 STRAIGHT
WALL (EXT) Al 22 6 9 "L" BAR
WALL_(INT) B1 16 4 12" STRAIGHT
LONGIT. TOP_(EXT) c1 14 4 12" STRAIGHT
LONGIT. TOP_(INT) €100 14 4 12" STRAIGHT
LONGIT. BOT. (INT) €200 14 4 12" STRAIGHT
LONGIT. BOT (EXT) Cc1 14 4 12" STRAIGHT
LONGIT. WALL (EXT) c1 14 4 12" STRAIGHT
LONGIT. WALL (INT) c1 14 4 12" STRAIGHT
TOP_SLAB_(HAUNCH) D1 28 4 7" BENT BARS
TOP_SLAB DBST 28 4 12" "L”_DOWELS
CURBWALL DBI1 28 4 12 STRAIGHT
CURBWALL CWST 6 4 12" STRAIGHT
TS3/BC3 REINFORCING SCHEDULE (COUNTS REFLECT 1 UNIT)
LOCATION MARK *1Ng SIZE | SPACING TYPE
TOP_SLAB (INT) AT00 14 8 7" STRAIGHT
BOT. SLAB (INT) A200 8 5 12" STRAIGHT
TOP_SLAB_(EXT) A300 8 4 12" "U"BAR
BOT. SLAB (EXT) A400 1 6 o STRAIGHT
WALL_(EXT) Al 22 6 9 "L" BAR
WALL_(INT) B1 16 4 12" STRAIGHT
LONGIT. TOP_(EXT) Cc1 14 4 12" STRAIGHT
LONGIT. TOP_(INT) C100 14 4 12" STRAIGHT
LONGIT. BOT. (INT) €200 14 4 12" STRAIGHT
LONGIT. BOT (EXT) Cc1 14 4 12" STRAIGHT
LONGIT. WALL (EXT) Cc1 14 4 12" STRAIGHT
LONGIT. WALL (INT) c1 14 4 12" STRAIGHT
TOP_SLAB_(HAUNCH) D1 28 4 7" BENT_BARS
TOP_SLAB DBST 28 4 12" "L”_DOWELS
CURBWALL DBI1 28 4 12 STRAIGHT
CURBWALL CWsT 6 4 12 STRAIGHT
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5 TON UTILITY ANCHOR
/7 (3) REQ'D IN BACKSIDE

4" / 10'=1%¢”
1-8NC 6X6 DWA ‘—6" 1"—10"%6"
(2) REQ'D IN BACKSIDE N »
© 5 —1%g"
% !
I .] r
o
i | \M | u |
B |
i; 47—,445 5'-3" 19 WHﬁL
BT SR
C ANCHOR J/_______ T
[ [
f——2'—5" k 5-0" * 2'—6"—
10'-0"
/ 1)\ WW4 PLAN VIEW
WW4 - 1 REQ'D
ITEM 27580:

1-8NC 6X6 DWA
(2) REQ'D IN BACKSIDE

%" CHAMFER
ALL EXPOSED EDGES

5 TON UTILITY ANCHOR
/7 (3) REQ'D IN BACKSIDE

5 TON UTILITY ANCHOR

%" CHAMFER

ALL EXPOSED EDGES

2
UNIT WEIGHT AND VOLUME:
WALL: 3.13CY (13,1504)
C ANCHOR: .48CY (2,020f)
TOTAL WEIGHT: 15,170#

T
| 1
I -
A |
X ! o
= %
| @
in | X
| 5 TON UTILITY ANCHOR ~
| (3) REQ'D IN BACKSIDE
I
| @
© |
- T
M I s
2 | 1-8NC 6X6 DWA a X
2 | (2) REQ'D IN BACKSIDE ¢ §
2o
9 | 4" WEEP HOLE
¥ | T T
| I [
| [ [
| I [
L] I [
e L1 )i |, I
R I © -@- - [
S Il < N I
AN L ] J [
A NI | L1 N| L1
C ANCHOR

Ww4 ELEV. VIEW

DOUBLE WALL ANCHOR
1” NC THREAD FERRULE INSERT

(M
CAST INTO RIGID FRAME & WING WALL

1'-0" (Looking ® Backside)

735

1”0X5” NC THREAD ROD
W/ 4"X4"X)" PLATE WASHER

AND NUT
B 1-8NC 6X6)
Y
R
r 4‘[‘ WW_BRACKET
. o O (8 REQUIRED)

’sz@
(4) 2" x 3"

SLOTTED HOLES

%" CHAMFER
ALL EXPOSED EDGES \

5 TON UTILITY ANCHOR

/ (3) REQ'D IN BACKSIDE

B 461"

UNIT WEIGHT AND VOLUME:
WALL: 3.17CY (13,3204)
C ANCHOR: .48CY (2,020f)
TOTAL WEIGHT: 15,340#

_@_7

v

B
T
S 1-8NC 6X6 DWA a Y
(2) REQ'D IN BACKSIDE ¢ E)
[ |
7 4" WEEP HOLE L
T T
[ [
[ [
[ [
R [ [
g @ [ A [
. [ © —@— =~ [
| i
i‘f [ ~ ~ [
L [ J S [
[N Ll N L
C ANCHOR

Wwi ELEV. VIEW

ISF OF CULVERT WALL —(|

0" (Looking ® Backside)

STREAM SIDE

)|

/ -
COVER JOINT WITH 18" WIDE

GEOTEXTILE FILTER FABRIC
PRIOR TO BACKFILLING
(BY OTHERS)

WINGWALL

5 TON UTILITY ANCHOR
(4) REQ'D IN BACKSIDE

5%"

The"
4-0"

szuw

. R 1-8NC 6X6 DWA
A" A / 10'-1%6 (4) REQ'D IN BACKSIDE X /7(2) REQ'D IN BACKSIDE
—g" 1'=10%6" 1% fof-4%6"
X 5'=1'%e" %" CHAMFER f1=7%" 34 / ‘ ¥
3 ALL EXPOSED EDGES N
N T T ™
o N —% o
e Iy [ | ' ERERIR Y=
) | [\~ co I )
Y '—JH%" L\ %" CHAMFER ’ %" =
0 . ALL EXPOSED EDGES 4 o
EUCI T hrong V5%
C ANCHOR J/_______ T C ANCHOR ~/_______
] ] ]
S S — 50" S S C— 3-0” A 3'-0"
10'-0"
/5 WW2 PLAN VIEW
/3 WWL PLAN VIEW Vv .
Vs WW2 - 1 REQ'D
= ITEM 275602
UNIT WEIGHT AND VOLUME:
WWI -1 REQ'D WALL: 1‘76.CY (7,390#)
e 375602 C ANCHOR: .48CY (2,020f)

TOTAL WEIGHT: 9,410#

%" CHAMFER
/ ALL EXPOSED

6" f——————4'—6'%6"

10'=11%

C ANCHOR

ATTACH WINGS WITH GALV STEEL BRACKET

PLATES TO BE MADE OF %" MILD STEEL,
PLASMA CUT, AND BENT AS REQUIRED.
(HOT DIPPED GALVANIZED AFTER BENDING)

WINGWALL BRACKET DETAIL
1" = 1'-0"

S4.0,

AND 1”@ GALV THREADED ROD

BACKFILL SIDE

/10 BRIDGE TO WW JOINT DETAIL

$4.0

1—-8NC 6X6 DWA
(2) REQ'D IN BACKSIDE
o J
4" WEEP HOLE — .(‘r
LI
[
[
oy
1T i p
[ i
[ ¥
[ J S
L1 — .
ELEV. VIEW

%" = 1'-0" (Looking ® Backside)

ALL EXPOSED EDGES

EDGES

5 TON UTILITY ANCHOR
(4) REQ'D IN BACKSIDE

(4) REQ'D IN BACKSIDE

(2) REQ'D IN BACKSIDE

5 TON UTILITY ANCHOR‘\ /— 1-8NC 6X6 DWA
3

%" CHAMFER

“ %"

4

SRR

A
£10"

#—2'-8% 4" cos

—

20" —f——2'—6"—

I

N

S
S')e”

/ 7>\ WW3 PLAN VIEW

w % = 1-0"

'
WW3 - 1REQ'D
ITEM 275602

UNIT WEIGHT AND VOLUME:
WALL: 1.31CY (5,5004)

C ANCHOR: .48CY (2,0204)
TOTAL WEIGHT: 7,520#

%" CHAMFER
/ ALL EXPOSED EDGES

5%

11"

1-8NC BX6 DWA
(2) REQ'D IN BACKSIDE

»_0”

4" WEEP HOLE 7

53"
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P

10'-3%"

C ANCHOR

WW3 ELEV. VIEW
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\PROJECTS

NOTE: BAR COUNTS REPRESENT 1 UNIT.

luse 2" CLR

WINGWALL SHOULDER

KEEP REINFORCING 2" CLEAR
OF SLOPE FROM SHOULDER TO
TOP OF WALL

#4 BARS @ 12"

WW4 REINFORCING SCHEDULE
BAR MARK LOCATION TYPE S\ZE/SPAC\NG CUT LENGTH # OF PCS
VERTICAL OSF STRAIGHT | #4 @ 12" 9 —11% 10 9 —1% 10
« VERTICAL ISF STRAIGHT | #5 @ 127 9 —11% 10 9 —1% 10
[} 10" HORIZONTAL OSF STRAIGHT | #4 @ 127 9 —11)" 10
N T» ﬁT HORIZONTAL ISF STRAIGHT | #4 @ 127 9 — 104" 10
t DIAGONAL _|FOLLOW SLOPE[ STRAIGHT 74 9’0" 2
r W2 REINFORCING SCHEDULE
BAR MARK LOCATION TYPE S\ZE/SPAC\NG CUT LENGTH # OF PCS
L VERTICAL OSF STRAIGHT | #4 @ 12" 10—7% 10 634" 6
ﬁ R R VERTICAL ISF STRAIGHT | #5 @ 127 10 —7%" 10 6 -34" 6
1)%” CLR-#4 rsL% CLR HORIZONTAL OSF STRAIGHT 4 @ 127 5 —11)" 11
HORIZONTAL ISF STRAIGHT | #4 @ 127 5—104" 11
DIAGONAL _|FOLLOW SLOPE[ STRAIGHT 74 6'-5" 2
W3 REINFORCING SCHEDULE
BAR_MARK LOCATION TYPE__[SIZE/SPACING, CUT LENGTH # OF PCS
VERTICAL OSF STRAIGHT | #4 ©@ 12" 9 —11% 10 6 1% 5
| VERTICAL ISF STRAIGHT | #5 @ 12" 9—11% 10 6 —1%" 5
HORIZONTAL OSF STRAIGHT | #4 @ 12" 4'=5%" 10
HORIZONTAL ISF STRAIGHT | #4 @ 127 4 =40 10
DIAGONAL _|FOLLOW SLOPE[ STRAIGHT #4 5’0" 2
W1 REINFORCING SCHEDULE
[ BAR_MARK LOCATION TYPE__[SIZE/SPACING, CUT _LENGTH # oF PCS
11 VERTICAL OSF STRAIGHT | #4 ©@ 12" 9 —11% 10 8 64 10
VERTICAL ISF STRAIGHT | #5 @ 127 9 —11% 10 8 -6k 10
HORIZONTAL OSF STRAIGHT | #4 @ 127 9'—11%" 10
b HORIZONTAL ISF STRAIGHT | /4 @ 127 9 —104" 10
DIAGONAL _|FOLLOW SLOPE[ STRAIGHT #4 9’0" 2

#4 BARS @ 12"

#5 BARS @ 12" O.C. \

0.C.

Z

N
|
N

WINGWALL REINFORCING (TYP)

SEE STRUCTURE AND WINGWALL NOTES

FOR BACKFILL AND FOUNDATION SPECIFICATIONS

WING WALL PANEL \

1"+ SHIM AS NEEDED IN FIELD

FLOOD THIS AREA WITH
NON—SHRINK GROUT

2X4 TIMBER BLOCKING
NAILED IN PLACE
IN FRONT AND BETWEEN ANCHORS

GRANULAR BACKFILL

WING WALL ANCHOR

AN

|.—— WING WALL
FOOTING

MINIMUM 12" THICK
%" CRUSHED STONE

FOOTING TO WW
/ 2"\ ATTACHMENT DETAIL

STRUCTURAL FILL

800KG CABLE

LIFTER (2 CENTERED)

3/31/15

B507

B508

VARIES
SEE WINGWALL SHOP DRAWING

BS01T —_|

]

|
} =
o P & Hl M ®
& 7 2 2 i : 2
|
I |
B501-B504 o | L
L
NOTE: REINFORCING SHOWN REPRESENTS "E” ANCHOR
OTHER ANCHOR REINFORCING SIMILAR
£- 10"
w2 ¥ 8"
L o+ o
B505
2.

4

(o

%" 0
(TypP

B502 — |

B503 — |

B504 — |

NN MM ]

3

TO €@ H#—

6'%s"

2" CLR. — T

w1

\

4" PVC @

CHOR C.0.G.

AN
SEE TABLE FOR X AND Y DIMS

. ANCHOR DETAIL
1'-

©

s

o
B508 TIED TO
BTM OF B505

* 80OKG CABLE LIFTER WITH
REDI-ROCK LIFTER VOID
(2 CENTERED)

*x PLACE (1) B508 THROUGH EACH HOOP BARS,

(1) CENTERED BETWEEN HOOP BARS 503 & 504, AND
(2) BELOW B504 HOOP BAR W/ BOTTOM B508

2" CLEAR FROM BOTTOM (7 TOTAL)

ANCHOR TYPE "B”
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CONCRETE_QUANTITY 0.41 CY
WEIGHT 1740 LB
W1 14"
w2 3 -5%
x J2-26"] vy 1-8%
BAR LIST
MARK QY SIZE L TYPE_| LENGTH
B501 1 5 4—4" 1 10'=1%"
B502 1 5 4-0%" 1 9'-5"
B503 1 5 A 1 8'-9”
B504 1 5 3'-0" 1 7 45"
B505 2 5 3-8 2 4=7"
B506 2 5 —— [ st 3-3"
B507 4 5 — Str. 4'—45"
B508 7 5 —— [ str 2'-3"
ANCHOR TYPE "C”
CONCRETE_QUANTITY 0.48 CY
WEIGHT 2010 LB
W1 2'—4"
w2 4'—5%"
X =[2'-8%" | y=] 1'-8%"
BAR LIST
MARK QrY SIZE TYPE_| LENGTH
B501 1 #5 1 12'=1%"
B502 1 5 1 11'-5"
B503 1 5 1 10'-9”
B504 1 5 1 o' —4%"
6 REQ' D 8505 2 5 2 T
B506 4 5 Str. 3-3"
B507 4 5 ———— [ st. [#4-4p"
B508 7 5 ——— [ str 2'-3"
ANCHOR TYPE "D"
CONCRETE_QUANTITY 0.54 CY
WEIGHT 2285 LB
W1 34"
w2 5 5%
X =[ 35" | y=] 1'-8k"
BAR LIST
MARK QrY SIZE L TYPE_| LENGTH
B501 1 #5 6'—4%" 1 14'—1%"
B502 1 #5 6'-0%" 1 135"
B503 1 5 5'-84" 1 12'-9"
B504 1 5 5-0" 1 11 -4%"
B505 2 5 3-8 2 4-7"
B506 6 5 ———— | st 3-3"
B507 4 5 ———— [ st [4-4p"
B508 7 5 ———— | str 2'-3"
ANCHOR TYPE "E”
CONCRETE_QUANTITY 0.61 CY
WEIGHT 2550 LB
W1 4'—4"
w2 6'-5%"
X =] 4-0" | y=[1'-8%"
BAR LIST
MARK QrY SIZE L TYPE_| LENGTH
B501 1 #5 74" 1 16'—1%"
8502 1 #5 7'-0%" 1 15'-5"
B503 1 #5 6'—8l" 1 14'-9"
B504 1 #5 6'—0" 1 13'—4%"
B505 2 #5 384" 2 4-7"
B506 8 #5 —— [ st 3'-3"
B507 4 #5 ———— [ str. [4-4p"
B508 7 #5 ———— | str 2'-3"
ANCHOR TYPE "F”
CONCRETE_QUANTITY 0.68 CY
WEIGHT 2860 LB
W1 54"
w2 7'—5%"
X =] 4'=7%" ] Y=[1'-8%"
BAR LIST
MARK QnY SIZE L TYPE_| LENGTH
B501 1 5 8'—4%" 1 18' 1%
8502 1 5 8'—0%" 1 17'-5"
B503 1 5 784" 1 16'-9"
B504 1 5 7-0" 1 15'—4%"
B505 2 5 3'-8)" 2 4-7"
B506 10 #5 —— [ st 3-3"
B507 4 #5 ———— [ str. [ 4-4p"
B508 7 #5 —— | str 2'-3"
e
TYPE 1
—
)
A
N \.
e ‘
TYPE 2
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Renaud Brothers, Inc.
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DESIGN CALCULATIONS

12'-0" x 7'-0" Open Top Box Culvert
With Precast Anchor Wingwalls
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283 Fort Bridgeman Rd #2
Vernon, VT 05354

Proj ect | nfor mation:

VAOT STP Culv (31)

Bridge #52 Route 30
Winhall, VT

Michie Project No: 5778
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Design By: PJL Renaud #5778
Checked By: BR #52 - 12x7 BCWTS
Date Printed: 2/23/2015 VTrans #STP CULV(31)

Winhall, VT

CALCULATIONS FOR 12 X 7 OPEN TOP BOX CULVERT - BR #52

References
1. AASHTO LRFD Bridge Design Specifications, 5th Edition.
2. Contract Plans, "Proposed Improvement Bridge Project, Town of Winhall, VT Route 30,

Bridge Numbers 47 and 52 VTRANS #STP CULV(31)" by Stantec of South Burlington VT, dated
10/9/14.

Material Information

Concrete:
_ |bf e : _ |of :
fo= 5000—2 Aggregateyjgm = -79in W, := 0.145 Ve 'i= 150—3 Ki=1
in ft
15 fe .
E = 330000K4 W, -[Rsi = 4074Ksi AASHTO 5.4.2.4-1
1000psi
Steel:
| bf .
fy := 60000 — Eg:= 29000ksi
.2
in
Culvert Geometry
So= 12t Inside Span of Culvert
H:= 7ft Inside Rise of Culvert
A%
tleg = 8in Thickness of Leg
tgeck := 10in Thickness of Deck
thim = 10in Thickness of Bottom Slab
haunch := 9in Length of haunch
covergt -= 2.0in Cover to top Mat in Deck
notch := Oin Thickness of notch in btm of top slab
COVEfjnsidedeck := 1.5in + notch = 1.5lin Cover to inside mat in deck
cover .= 1.5in Cover everywhere else
by = 12in Design Section Width

S:\PROJECTS\Renaud Brothers\Winhall, VT - VTrans #STP CULV (31)\Bridge 52 Proj 5778\Design\LRFD BCwTS 12x7 BR52 Renaud 5778.xmq‘dage 1 of 52
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Design By: PJL Renaud #5778
Checked By: BR #52 - 12x7 BCWTS
Date Printed: 2/23/2015 VTrans #STP CULV(31)

Winhall, VT

Assumptions

The structure will be analyzed for load combinations at two stages:

1. Construction Loading - After backfilling of the lower half of the structure and with live load
surcharge applied to the walls. No top slab.

2. In-service condition - After installation of the top slab and backfilling to finished grade.

Weepholes will be installed in the box culvert, which will prevent hydrostatic pressure from
developing behind the culvert walls.

Structure will be analyzed as a 1'-0" wide strip.The structure will be modeled as a centerline
model. The soil loads will be calculated according to actual outside dimensions. The top slab
will be assumed hinged at the top of the legs. The haunch will be ignored at the top slab for
modeling purposes, but will be used to determine the critical section in the top slab.

The base slab is continuously supported by the foundation soil beneath it. This will be modeled
by soils springs. Sping constant, in kips/in, is dependent on the spacing of the springs.
Reference for calculation based on Modulus of Subgrade Reaction k = 200psi per in, "Pavement
Analysis and Design" Figure 7.36, Huang, YH, 1993.

One end of the base will also be fixed wrt translation in the x and z directions and rotation about
the x and y directions.

The structure will have the following locations analyzed:

1M. Outside Leg Moment (at or below the haunch) for negative moments at the knee.

2M. Inside Leg (if applicable) for positive moments in the leg.

3S. Leg for Shear

4M. Outside Bottom Deck Moment (at or inside the haunch) for negative moments at the knee.
5M. Inside Bottom Deck Moment (usually near midspan) for positive moments in the deck.

6S. Bottom Deck for Shear (at or inside the haunch).

7M. Inside Top Deck Moment (usually near midspan) for positive moments in the deck.

8S. Top Deck for Shear (at or near the inside face of the leg).

Per 12.5.2 and 12.5.3, this structure shall be investigated at Service Load Combination | and
Strength Load Combinations | & II.

Due to curbwall and assumed distance from curb to wheel load, traffic cannot come within 24" of
the end of the culvert, therefore an Edge Beam is not required per 12.11.2.1. The area of the
deck supporting the curbwall will not have an independent check because after the curbwall is
attached the design section becomes significantly deeper (including the depth of curbwall).

The contract plans show a culvert with 6ft of earth cover. AASHTO 12.11.2.1 states that for
culverts with 2ft or more of fill, wheel loads shall be distributed as specified in section 3.6.1.2.6.

Live Load shall be AASHTO HL-93 load with appropriate Multiple Presence Factors (m) &
Dynamic Allowance (IM). Per 3.6.1.3.3, only the design truck and design tandem portion of the
HL-93 live load shall be applied. That is, the lane load portion of the HL-93 live load shall be
ignored.

Soil backfill material assumptions as follows:
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Dry unit weight of soil = 140 pcf. Soil Friction angle = 34-degrees. Concrete unit weight: 150 pcf

Design Parameters:

np = 1.00 Ductility Load Modifier (AASHTO 1.3.3)
Conventional. Design complying with LRFD
Specifications

nr:= 10 Redundancy Load Modifiers (AASHTO 1.3.4)
Conventional levels of Redundancy.
NR.earth == 1.05 Note: per 12.5.4, Buried structures will be

considered nonredundant under earth loads.
Therefore, basic load cases applying earth loads
will be multiplied by 1.05.

m; := 1.00 Importance Load Modifier (AASHTO 1.3.5) typical
bridge
;= npmgm, =1 Load Modifiers (AASHTO 1.3.2.1)

(it will be applied to the BLCs below)
Mi earth = MDMIR earth™ = 1.05

®moment = 0-90 Per AASHTO 5.5.4.2.1
Ppegr = 090
d’axial = 0.90

B, = Stress Block Factor specified in Article

R7292
B, := max .65, | .85 if f < 4000psi B, =08
f. — 4000psi
.85 - E L otherwise
psi 1000
Ib
Yy = 624— ky=1
3
ft
Site Conditions
Hoverburden = 6ft Depth of Soil over the Top of Deck
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Backfill
Ib
PYg)|| = 140—3
ft

¢ = 34deg 3 := Odeg

O
M

= %@ § = 22.667[deg 6 := 90deg

ka;: 1 - sin(¢) = 0.441 Conservatively use at rest earth pressure condition
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Basic Load Cases for Risa-3D

BLC #1 - Dead Load of Structure (DC)

BLC #2 - Earth Pressure against Left Leg (EH)

BLC #3 - Earth Pressure against Right Leg (EH)

BLC #4 - Overburden Soil Pressure on Both Legs. This is the pressure exerted on the legs from
the overburden soil when backfilling is complete to proposed finished grade. (ES)

BLC #5 - Overburden Soil Pressure on the Bridge Deck. (EV)

BLC #6 - Live Load Surcharge on the Left Leg. (LS)

BLC #7 - Live Load Surcharge on the Right Leg. (LS)

Moving Load Cases for Risa-3D

ML#1 - AASHTO Design Truck as distributed through the soil. (LL)
ML#2 - AASHTO Design Tandem as distributed through the soil. (LL)

Determine load for each BLC

BLC #2 & BLC #3:

These load cases apply earth pressure to the culvert legs from the submerged soil that is
backfilled just to the top of the legs. The value of the distributed pressure at the bottom of the
leg is:

b
Ol egbackfill = i earth®alrsoitH * thim) %legbackfill = 507589 —
ft

BLC #4:

This load case applies earth pressure to the frame legs from the soil that is backfilled over the
the box culvert. The value of the distributed pressure along the entire leg is:

=442.791 1b

legoverburden -~ T]i.earthm‘aﬁfsoil[QHoverburden + tdeck) Olegoverburden 5
ft

BLC #5:

This load case applies earth pressure to the deck from the soil that is backfilled over the
the box culvert. The value of the distributed pressure along the entire deck is:

= 882E

9 deckoverburden = Mi.earth@ soil Moverburden Odeckoverburden 5
ft

BLC #6 & BLC#7:
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These load cases apply LL surcharge earth pressure to the legs. The equivalent height of sail
is given by AASHTO Table 3.11.6.4-1:

HLg(n) == |4ft if n<5it Height of Soil for Vehicular Loading on Abutments

n — 5ft it Bft < n < 10t Perpendicular to Traffic.  Table 3.11.6.4-1

Aft -

n - 10ft
3ft -

if 10ft < n < 20ft

2ft otherwise

HLS(H * totm * tdeck * Hoverburden) = 2.533ft

The value of the distributed pressure along the entire leg is:

OlegLL = kaE*fsoilm'lLS(H * totm * tdeck * Hoverburden) OleglL = 155;_34&
2

ft
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MLC#1 and MLC#2

This load case is the Truck and tandem portions of the HL-93 Live Load as it is distributed
through the overburden soil. Per AASHTO 12.11.2.1 the distribution of live load to the deck shall
be as prescribed by 3.6.1.2.6.:

3.6.1.2.6

In lieu of a more precise analysis, or the use of other acceptable approximate methods
of load distribution permitted in Section 12, where the depth of fill is 2.0 ft or greater, wheel loads
may be considered to be uniformly distributed over a rectangular area with sides equal to the
dimension of the tire contact area, as specified in Article 3.6.1.2.5, and increased by either 1.15
times the depth of the fill in select granular backfill, or the depth of fill in all other cases.

Where such areas from several wheels overlap, the total load shall be uniformly
distributed over the area.

For single-span culverts, the effects of live load may be neglected where the depth of fill
is more than 8.0 ft. and exceeds the span length......

Check four cases. Truck with 1 lane loaded, Truck with 2 lanes loaded, Tandem with 1 lane
loaded, and tandem with 2 lanes loaded. Note that for a single span structure, the maximum
shear and moment will be caused by using the truck with a rear axle spacing = 14'. Therefore
axle spacings greater than this need not be checked. Also due to size of this bridge the front
axle will not be on the bridge when both rear axles are. Therefore front axle is ignored.

RISA does not allow for the application of moving distributed loads, only point loads. Therefore,
the total distributed load is divided evenly into a series of equally spaced point loads. If the
distributed loads overlap, there will be 50 equally spaced point loads (the maximum allowed in
RISA). If there is a gap between the distributed loads, there will be two sets of 25 equally
spaced point loads.

In the truck distributed load calculation:

If Hoverburden > 11-45ft then there is overlap of the front and rear axles.And the load will be

applied as a single uniform load across the entire length of the design strip.

If Hoverburden < 11-45ft then there will be two uniform loads applied.

There will be a gap between these uniform loads. (see sketch)
In the tandem load distribution:

If Hoverburden > 2-75ft then there is overlap of the front and rear axles.And the load will be

applied as a single uniform load with a length appropriate to the depth of sail.

If Hoverburden < 2-75ft then there will be two uniform loads applied.

There will be a gap between these uniform loads. (see sketch)
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One Truck:

Hoverburden

Mgngletrk == 1-2

LL singletrk(n) =

= 6ft
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Depth of overburden soil above deck. From above.

Multiple Presence Factor for One Truck AASHTO 3.6.1.1.2-1

16kip it 2.00ft < n < 3.77ft

(20in + n[1.15)[{10in + n[1.15)
2016kip

- - if 3.77ft < n < 11.45ft
(6ft + 20in + nC1.15)[{10in + n[1.15)

ACLBKIp otherwise

(6ft + 20in + nCL.15)[{14ft + 10in + nC1.15)

n = 2ft, 2.2ft.. 20ft

ft?
kip

[_j [Qmsi ngletrk) LlgnglerkM I

LL dueto One Truck (kip/ft"2)

1.25

0.75

- ip
Mgngletrk L L singl etrk(Hoverburden) = 0'341d<_2
ft
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Two Trucks:
Hoverburden = 61t Depth of overburden soil above deck. From above.
Muwvotrk == 1.0 Multiple Presence Factor for Two Trucks AASHTO 3.6.1.1.2-1
2016ki .
LL otk = : P__ if 2.00ft < n < 3771t
(n1.15 + 10in + 4ft + 10in)[{10in + n[1.15)
406ki
, o — it 3.77ft < n < 11.45ft
(n1.15 + 10in + 6ft + 4ft + 6ft + 10in)[{10in + n[1.15)
8[16kip .
- - - - otherwise
(n1.15 + 10in + 6ft + 4ft + 6ft + 10in)[(n[1.15 + 5in + 14ft + 5in)

n = 2ft, 2.2ft.. 20ft

LL dueto Two Trucks (kip/ft"2)

1.25

t?

[ij [Q mtwotrk) Llyyotr(m I

0.75

- ip
mtwotrkmLtwotrk(Hoverburden) = 0-337d<—2
ft

Llirk = rnaX(msingletrk['l'-singletrk(Hoverburden)'mtwotrk['lI—twotrk(Hoverburden)) = 0.341ksf
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Length of Distributed Truck Load:

LoadLengthyy = | Hoverburden™-15 * 10in if Hoyerpurden < 1145t = 7.733ft

Hoverburden-15 + 10in + 14ft otherwise

Length of Gap between Distributed Truck Loads:

Gapyy:= | 14ft - 10in - H [1.15 if Hoyerburden < 1145ft = 75.2(in

overburden
Oft otherwise

Value of each Point Load:

. 1
PointLoady := by, LLtrk[lloadLengthtrkEIS—0 if Gapyy = 0ft = 105.446[Ibf

1 ,
LLtrkEIloadLengthtrkElz—S otherwise

Spacing between each Point Load:

PointL oadSpacingy :=

(LoadLengthy if Gapyy = Oft = 3.8670n

(LoadL engthy, otherwise
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One Tandem:

Hoverburden = 61t Depth of overburden soil above deck. From above.
Mgingletndm = 1.2 Multiple Presence Factor for One Truck AASHTO 3.6.1.1.2-1
12.5kip .
LLg n) = if 2.00ft <n < 2.75ft
singletndm(") (20in + nCL.15)[10in + nCL.15)
, 20125kip_ it 2.75ft < n < 3.77ft
(20in + nC1.15) [{4ft + 10in + n[1.15)
412.5kip .
. . otherwise
(6ft + 20in + n[1.15)[{4ft + 10in + n[1.15)

n = 2ft, 2.2ft.. 20ft

LL dueto One Tandem (kip/ft"2)

17

1.2

ft2
Yip [Qmsi ngletndm) L Lgngletndm(M)

0.7
0.

0.2

- ip
Mgngletndm Ll s ngletndm(Hoverburden) = 0-351d<—2
ft
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Two Tandems:
Hoverburden = 61t Depth of overburden soil above deck. From above.
Myvotndm = 10 Multiple Presence Factor for Two Trucks AASHTO 3.6.1.1.2-1
2012.5ki :
LLyotndm(™ = , P___ if 2.00ft < n < 2,751t
(n1.15 + 10in + 4ft + 10in)[{10in + n[1.15)
, 4r12.5kip , it 2.75ft < n < 3,77t
(n1.15 + 10in + 4ft + 10in)[(4ft + 10in + n[1.15)
812.5kip .
. - . otherwise
(n1.15 + 10in + 6ft + 4ft + 6ft + 10in)[{4ft + 10in + n[1.15)

n:= 2ft, 2.2ft.. 20ft
LL dueto Two Tandems (kip/ft"2)

1.25

t?

(Wp] [Q mtwotndm) Llywotndm(™ 4

0.757
0.57

0.257

- ip
mtwotndm[”-'-twotndm(Hoverburden) - 0-347d<_2
ft

LL tndm = max( MgingletndmL sing| etndm( Hoverburden) ' MywotndmtL I-twotndm( Hoverburden))

- ip
LLygm = 0.351d<—2
ft
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Length of Distributed Tandem Load:

LoadLengthyngm = | Hoverburden®-15 + 10in if Hoyerburden < 2-75ft = 11.733ft
Hoverburdenﬂ'15 + 10in + 4ft otherwise

Length of Gap between Distributed Tandem Loads:

GaPipgm = | 4ft = 10in = Hoyerpurden-15 if Hoverburden < 2.75ft = 0l

Oft otherwise

Value of each Point Load:

PointLoadiqm = by LL trgmLoadlengthingm if Gapypgm = Oft = 0.082Kip

otherwise

Rt g

LL ngmLoadLengthinqm

Spacing between each Point Load:

PointL oadSpacingqm =

[LoadLengthiym if Gapingm = Oft = 2.873ln

(I oadL ength otherwise
5_1 9Ntndm

The values calculated above are the unfactored service loads adjusted for the multiple presence
factor. These loads still need to be adjusted in RISA to include the Live Load Factor and the
Dynamic Load Allowance (IM). No distribution is required since the load is being applied as a

distributed load to a one foot wide strip. Since we have not included the Load Modifier to the Live
Load yet, we will include it in the LLF

This load factor will be as follows:

LLF =n;OMB | where,
B = The Live Load Factor from Table 3.4.1-1 for each Limit State

IM = The Dynamic Load Allowance as determined in 3.6.2.2
m; = Load Modifier

BLLstrengthl = 175 BLLstrengthil = 1.35 Bl Lservicel = 100
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0.125
IM:= 1+ max{SSEél - T[H"overburden) , o} IM = 1.083
LLFgtrengthl = MiTMIBL | grengthl |LLFstrengthI =1.8%4 |
LLFgrengthil = MiTMDBL | grengthil |LLFstrengthII = 1461 |
LLFservicel = MiIMIBL | servicel |LLFserviceI = 1.083 |
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Load Combinations for Risa-3D

Strength | Load Factors (AASHTO Table 3.4.1-1 and 3.4.1-2)

LC#1 = 1.25(BLC#1)

LC#2 = 1.25(BLC#1) + 1.5(BLC#2)
To check structure for backfill behind one leg only.

LC#3 = 1.25(BLC#1) + 1.5(BLC#2 + BLC#3) + 1.75(BLC#6 + BLC#7))
To check structure when it is backfilled to top of legs and a construction live load is
present for placing stone fill in the culvert. Use maximum load factors for EH and LS to
increase the effect on negative moments in the knees.

LC#4 = 1.25(BLC#1) + 0.9(BLC#2+BLC#3) + 0.75(BLC#4) + 1.3(BLC#5)
To check structure when it is backfilled to final grade. Minimum load factors on horizontal

loads to maximize positive moment in the deck.

LC#5 = 1.25(BLC#1) + 1.5(BLC#2 + BLC#3) + 1.5(BLC#4) + 1.3(BLC#5)
To check structure when it is backfilled to final grade. Maximum load factors on
horizontal loads to increase the negative moments in the knees.

LC#6 = 1.25(BLC#1) + 1.5(BLC#2 + BLC#3) + 1.5(BLC#4) + 1.3(BLC#5) + 1.75(BLC#6)
Applying LL surcharge behind the left leg only. Maximum load factors on horizontal loads
to increase the negative moment in the knees.

LC#7 = 1.25(BLC#1) + 1.5(BLC#2 + BLC#3) + 1.5(BLC#4) + 1.3(BLC#5) + 1.75(BLC#6+BLC#7)
Applying LL surcharge behind both legs. Maximum load factors on horizontal loads
to increase the negative moment in the knees.

LC#8 = 1.25(BLC#1) + 0.9(BLC#2 + BLC#3) + 0.75(BLC#4) + 1.3(BLC#5) + LLF*ML#1
Applying LL to deck only. Minimum load factors on horizontal loads to maximize positive
moment in the deck.

LC#9 = 1.25(BLC#1) + 0.9(BLC#2 + BLC#3) + 0.75(BLC#4) + 1.3(BLC#5) + LLF*ML#2
Applying LL to deck only. Minimum load factors on horizontal loads to maximize positive
moment in the deck.

LC#10 = 1.25(BLC#1) + 1.5(BLC#2 + BLC#3) + 1.5(BLC#4) + 1.3(BLC#5) + 1.75(BLC#6) +
LLF*ML#1
Applying LL surcharge behind the left leg and deck. Maximum load factors on horizontal
loads to increase the negative moment in the knees.

LC#11 = 1.25(BLC#1) + 1.5(BLC#2 + BLC#3) + 1.5(BLC#4) + 1.3(BLC#5) + 1.75(BLC#6) +
LLF*ML#2
Applying LL surcharge behind the left leg and deck. Maximum load factors on horizontal
loads to increase the negative moment in the knees.

LC#12 = 1.25(BLC#1) + 1.5(BLC#2 + BLC#3) + 1.5(BLC#4) + 1.3(BLC#5) + 1.75(BLC#6 + BLC#7)
+ LLF*ML#1
Applying LL surcharge behind both legs and deck. Maximum load factors on horizontal
loads to increase the negative moment in the knees.

LC#13 = 1.25(BLC#1) + 1.5(BLC#2 + BLC#3) + 1.5(BLC#4) + 1.3(BLC#5) + 1.75(BLC#6 + BLC#7)
+ LLF*ML#2
Applying LL surcharge behind both legs and deck. Maximum load factors on horizontal
loads to increase the negative moment in the knees.

Note: LC #9, #11, & #13 are the same as their respective preceeding LC, except with ML#2.
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Strength Il Load Factors (AASHTO Table 3.4.1-1 and 3.4.1-2)

Note: Only the LS and LL load factors have changed from Strength | to Strength II.

LC#15 = 1.25(BLC#1) + 1.5(BLC#2 + BLC#3) + 1.5(BLC#4) + 1.3(BLC#5) + 1.35(BLC#6)
Applying LL surcharge behind the left leg only. Maximum load factors on horizontal loads
to increase the negative moment in the knees.

LC#16 = 1.25(BLC#1) + 1.5(BLC#2 + BLC#3) + 1.5(BLC#4) + 1.3(BLC#5) + 1.35(BLC#6+BLC#7)
Applying LL surcharge behind both legs. Maximum load factors on horizontal loads
to increase the negative moment in the knees.

LC#17 = 1.25(BLC#1) + 0.9(BLC#2 + BLC#3) + 0.75(BLC#4) + 1.3(BLC#5) + LLF*ML#1
Applying LL to deck only. Minimum load factors on horizontal loads to maximize positive
moment in the deck.

LC#18 = 1.25(BLC#1) + 0.9(BLC#2 + BLC#3) + 0.75(BLC#4) + 1.3(BLC#5) + LLF*ML#2
Applying LL to deck only. Minimum load factors on horizontal loads to maximize positive
moment in the deck.

LC#19 = 1.25(BLC#1) + 1.5(BLC#2 + BLC#3) + 1.5(BLC#4) + 1.3(BLC#5) + 1.35(BLC#6) +
LLF*ML#1
Applying LL surcharge behind the left leg and deck. Maximum load factors on horizontal
loads to increase the negative moment in the knees.

LC#20 = 1.25(BLC#1) + 1.5(BLC#2 + BLC#3) + 1.5(BLC#4) + 1.3(BLC#5) + 1.35(BLC#6) +
LLF*ML#2
Applying LL surcharge behind the left leg and deck. Maximum load factors on horizontal
loads to increase the negative moment in the knees.

LC#21 = 1.25(BLC#1) + 1.5(BLC#2 + BLC#3) + 1.5(BLC#4) + 1.3(BLC#5) + 1.35(BLC#6 + BLC#7)
+ LLF*ML#1
Applying LL surcharge behind both legs and deck. Maximum load factors on horizontal
loads to increase the negative moment in the knees.

LC#22 = 1.25(BLC#1) + 1.5(BLC#2 + BLC#3) + 1.5(BLC#4) + 1.3(BLC#5) + 1.35(BLC#6 + BLC#7)
+ LLF*ML#2
Applying LL surcharge behind both legs and deck. Maximum load factors on horizontal
loads to increase the negative moment in the knees.

Note: LC #18, #20, & #22 are the same as their respective preceeding LC, except with ML#2.
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Service | Load Factors (AASHTO Table 3.4.1-1 and 3.4.1-2)

Note: A separate model is run for the service load cases

LC#1 = 1.00(BLC#1)

LC#2 = 1.00(BLC#1) + 1.00(BLC#2)

To check structure for backfill behind one leg only.

LC#3 = 1.00(BLC#1) + 1.00(BLC#2 + BLC#3) + 1.00(BLC#6 + BLC#7))

To check structure when it is backfilled to top of legs and a construction live load is
present for placing stone fill in the culvert. Use maximum load factors for EH and LS to
increase the effect on negative moments in the knees.

LC#4 = 1.00(BLC#1) + 1.00(BLC#2+BLC#3) + 1.00(BLC#4) + 1.00(BLC#5)

To check structure when it is backfilled to final grade. Minimum load factors on horizontal
loads to maximize positive moment in the deck.

LC#5 = 1.00(BLC#1) + 1.00(BLC#2 + BLC#3) + 1.00(BLC#4) + 1.00(BLC#5)

To check structure when it is backfilled to final grade. Maximum load factors on
horizontal loads to increase the negative moments in the knees.

LC#6 = 1.00(BLC#1) + 1.00(BLC#2 + BLC#3) + 1.00(BLC#4) + 1.00(BLC#5) + 1.00(BLC#6)
Applying LL surcharge behind the left leg only. Maximum load factors on horizontal loads
to increase the negative moment in the knees.

LC#7 = 1.00(BLC#1) + 1.00(BLC#2 + BLC#3) + 1.00(BLC#4) + 1.00(BLC#5) +
1.00(BLC#6+BLC#7)

Applying LL surcharge behind both legs. Maximum load factors on horizontal loads
to increase the negative moment in the knees.

LC#8 = 1.00(BLC#1) + 1.00(BLC#2 + BLC#3) + 1.00(BLC#4) + 1.00(BLC#5) + LLF*ML#1
Applying LL to deck only. Minimum load factors on horizontal loads to maximize positive
moment in the deck.

LC#9 = 1.00(BLC#1) + 1.00(BLC#2 + BLC#3) + 1.00(BLC#4) + 1.00(BLC#5) + LLF*ML#2
Applying LL to deck only. Minimum load factors on horizontal loads to maximize positive
moment in the deck.

LC#10 = 1.00(BLC#1) + 1.00(BLC#2 + BLC#3) + 1.00(BLC#4) + 1.00(BLC#5) + 1.00(BLC#6) +
LLF*ML#1
Applying LL surcharge behind the left leg and deck. Maximum load factors on horizontal
loads to increase the negative moment in the knees.

LC#11 = 1.00(BLC#1) + 1.00(BLC#2 + BLC#3) + 1.00(BLC#4) + 1.00(BLC#5) + 1.00(BLC#6) +
LLF*ML#2
Applying LL surcharge behind the left leg and deck. Maximum load factors on horizontal
loads to increase the negative moment in the knees.

LC#12 = 1.00(BLC#1) + 1.00(BLC#2 + BLC#3) + 1.00(BLC#4) + 1.00(BLC#5) + 1.00(BLC#6 +
BLC#7) + LLF*ML#1
Applying LL surcharge behind both legs and deck. Maximum load factors on horizontal
loads to increase the negative moment in the knees.

LC#13 = 1.00(BLC#1) + 1.00(BLC#2 + BLC#3) + 1.00(BLC#4) + 1.00(BLC#5) + 1.00(BLC#6 +
BLC#7) + LLF*ML#2
Applying LL surcharge behind both legs and deck. Maximum load factors on horizontal
loads to increase the negative moment in the knees.

Note: LC #9, #11, & #13 are the same as their respective preceeding LC, except with ML#2.
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Determine Number of RISA Design Sections

Need to choose number of sections such that RISA reports forces close to critical locations in the

structure.

Number of Design Sections in RISA.

Length of Leg in Model

H+ %[Qtdeck + tpgy) = 940

Closest Design Section in Leg

sec|eg =11

Location of Leq Design Section:

H + theck

T (%*0leq - 1) = 78.333n

Nsections ™

Length of Deck in Model
S+ tgq = 1520

Closest Design Section in Deck

secdeck =2

Location of Deck Design Section:

S+ tleg
[fsecqeck — 1) = 12.6670n
Nsections ~ 1
Length of Btm in Model

S+ t)gq = 1520

Closest Design Section in Btm

S&Chim = 2

Location of Btm Design Section:

S+ f)
= (fsecpyy - 1) = 12.6670n
Neactions ~ L m
sections

S:\PROJECTS\Renaud Brothers\Winhall, VT - VTrans #STP CULV (31)\Bridge 52 Proj 5778\Design\LRFD BCwTS 12x7 BR52 Renaud 5778.><||urgge 18 of 52

Nsections = 13

Each Leg Section is:

H+ %[Qtdeck *+ tptm)

Nsections ~ 1

= 7.833lh

Critical Section of Leg is at:

1
H+ E[ﬂdeck - haunch = 800

Each Deck Section is:

S+ t|
N - 1266700
Nsections ™~

Critical Section of Deck is at:

1
E[ﬂleg + haunch = 130n

Each Btm Section is:

S+ t|
N - 1266700
Nsections ~ 1

Critical Section of Btm is at:

1
E[ﬂleg + haunch = 130n
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Calculate Sping Constant and Spring Spacing
ksi

Ky = 0.200— Modulus of Subgrade Reaction per Figure 7.36
in Pavement Analysis and Design, Huang 1993
Based on Assumed bearing value of 3000psf =
20psi
Nspring = 13 Number of Soil Springs
o S+l L0861t Soil Spring Spacing
Spring= T _ Tt
spring
ip .
Kenring := K T — 30.4d<— Spring Constant
spring mBsprlng w in

Check Outside Leg Moment (Design Section 1M):
Service Limit State
Check Crack Control in Section 5.7.3.4

Msoutsideleg := 6.33kipfft Load Case #3
NSoutsideIeg := —0.631kip Min value at same section as Ms
Bar Layout: bar gutsideteg = © Soutsideleg = 9N
. _ baroutsideleg. , )
dlamouts'deleg = —8 n dlamouts'deleg = 0.750n
1ijiamoutsideleg2 in 5

ASoutsideleg = n2 ASoutsideleg = 0-590N

= 4 Soutsideleg 9

diamg tq
- outsideleg ~

doutsideleg = tleg ~ COVerout ~ - 5 doutsideleg = 5-6250N

Stress in reinforcement calculated per MacGregor
"Reinforced Concrete Mechanics and Design" 4th Ed, Section 9-2

E
n= — =7.118
EC
ASoutsideleg

: = =0.009
Poutsideleg by,

outsideleg
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_ 2

k= \/Zpoutsideleg * (poutsidelegﬂl) ™ Poutsideleg™
. I k —
Joutsideleg = 1 = 3 0.972

t
leg
MSoutsideleg * NSoutsidel egEEdoutsi deleg ~ Tj

fSSh, e = = 23.266[Ksi
outsidel
E Asoutsidelegoutsideleg @outsideleg
Stress in Reinforcement at Service Limit
State
de outsideleg = tleg ~ doutsideleg dc outsideleg = 2-3751N
d .
tsidel
Bgi= 1+ ¢ OUIS0eeg Bg = 1603
0'7[Qtleg - dc_outsi del eg)
Ye:= 1.00 exposure factor
70025
in
Smax1 = - 2l outsidel Smax1 = 14017
BsTSSoutsideleg - eg m1
Check Minimum Bar Spacing in Section 5.10.3.1.2:
Smin = max(diamoutsideleg' 1.33Aggregatey am; 1in) Smin = 10

Check Maximum Bar Spacing in Section 5.10.3.2:

Smax2 = M n(1.5[ﬂ|eg, 18i n)

|Soutsi deleg = 9m’1

CheckSpacingotsideleg = |"OK" if Smin < Soutsideleg < M n(Smaxllsmaxz) ="OK"

"NG" otherwise

Check Deflection Control (AASHTO 2.5.2.6.2):
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Not Applicable to Legs

Strength Limit State

Flexural Resistance in Section 5.7.3.2

||v| Uoutsideleg = 10.326kip[ﬂt| Load Case #3

|Nu0utside|eg = ‘0-789'<”1 Min value at the same section & LC as Muoutsideleg
+ if tensile, - if compressive

|Vu0utside|eg = 3_855kiq Max value at the same section & LC as Muoutsideleg

Verify that fy can be substituted for fgin the equations of 5.7.3.2. This is allowed when

£ < 0s60.

dg

. ASoutsidelegy

: ¢ = 0.866(n Simplified equation 5.7.3.1.2-4
" 0.85M:[B4 by,
¢ =0.154 This is less than 0.60 therefore fycan be substituted for fg
doutsideleg
outsideleg = B110 Boutsideleg = 0-693N
Qoutsideleg
Mnoutsideleg = ASoutsidel eg[ﬂyEEdoutsi deleg ™,
M

Toutsideleg = Pmoment™Noutsideleg

M outsideteg = 13-992[Kip

Mu

outsi deleg = 10.326[Ki pit

CheckMomentotsidel eg = |"OK" it MUgsideleg < Mloutsideleg = “OK"

"NG" otherwise
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Minimum Reinforcement in Section 5.7.3.3.2

f:= 0.24Jf ks f, = 0.537ksi
3
by,
_ _Wileg _ 4
lg1e9= — 1, lg leg = 5120
t
I
Yileg= —, Yt |gg = 40N
|
Se 1o = =2 = 1280n°
c_leg™
t leg
v1 =12 For precast members
3= 0.67 0.67 for deformed bar
Mer jeg= V381 E S, |eg Mcr 1eg = 4602ip(y

|L.33Muoy it deleg = 13.734KiplH|

Renaud #5778

BR #52 - 12x7 BCwTS
VTrans #STP CULV(31)
Winhall, VT

5.4.2.6

5.7.3.3.2

The factored resistance shall be at least equal to the lesser of the above two values.

CheckMinReiNg sidelegt = |"OK" i Mroytsideieg 2 MiN(Mgr jeg 1-33MUg rgigieteg) = "OK"

"NG" otherwise

Minimum Reinforcement in Section 12.11.4.3.2

_ ASutsideleg

Routsideleg, B Poutsideleg = 0-006

CheckMinReinfOutSidelegz = |"OK" if poutsideleg 2 Pmin = "OK"

"NG" otherwise

Check Inside Frame Leg Moment (Design Section 2M):

Service Limit State
Check Crack Control in Section 5.7.3.4
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MSi nS|deIeg = 2856k|p|:ﬂt

NSi nside ey = —6.604ki P

Renaud #5778

BR #52 - 12x7 BCwTS
VTrans #STP CULV(31)
Winhall, VT

Load Case #7

Min value at same section as Ms

Rebar Layout barinsideleg:: 4 Sinsideleg = 12in
bar. .
. _ "“insideleg. , _
dlamms'deleg— Tln dlamms'deleg—OS[[h
nidiam 2
_ insideleg in _ 2
ASinsideleg = 2 12— ASinsideleg = 0-2n
Sinsideleg
3 diam g deleg B
dlnsdeleg = tleg — cover — f dlnsdeleg = 6.250h
Stress in reinforcement calculated per MacGregor
"Reinforced Concrete Mechanics and Design" 4th Ed, Section 9-2
Es
N= == 7.118
Ec
ASnsideleg
plnsdeleg = T =0.003
w-insideleg
= 2
K= | 2Pinsideleg * (Pinsideleg®)” ~ Pinsideleg™
H —_— k -
JlnS|deIeg =1- 5 =0.981
tleg
MSinsideleg * NSinsideleg{ insideleg ™~
fssi g = = 16.121[Ksi
insidel
= ASinsideleglinsidelegBinsideleg
Stress in Reinforcement at Service Limit
State
de insideleg = lleg ~ Yinsideleg d¢ insideleg = 175N
de insideleg

Bs=1+

0.7tjeq ~ dg_insideleg)
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= 1.00 exposure factor
7005
n
S T~ 2l insidel Smax1 = 27-516
BsPSSinsideleg - eg | &

Check Minimum Bar Spacing in Section 5.10.3.1.2:

S max(diami nsideleg’ 1.33Aggregateyi am: 1in) Smin = 10

Check Maximum Bar Spacing in Section 5.10.3.2:
Sraxan = min(1.5[ﬂ|eg,18in)

Sinsideleg = 12

CheckSpacingingigeieg ™= |"OK" 1 Smin < Snsideleg < MN(Smaxt-Smaxz) = "OK”

"NG" otherwise

Check Deflection Control (AASHTO 2.5.2.6.2):

Not Applicable to Legs

Strength Limit State

Flexural Resistance in Section 5.7.3.2

|Muinsideleg = 4-886kipm1| Load Case #7

|Nuinside|eg = ‘8-613kii1 Min value at the same section & LC as Mujngdeeg
+ if tensile, - if compressive

|Vuinside|eg = 0-378kip1 Max value at the same section & LC as Mujngideleg

Verify that fy can be substituted for fgin the equations of 5.7.3.2. This is allowed when
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£ <060.
dg
A 3 .
- M ¢ = 0.2890N Simplified equation 5.7.3.1.2-4
0.85.[B1 B,
c =0.046 This is less than 0.60 therefore fy can be substituted for fg
dinsideleg
Binsideleg = P1[¢ Binsideleg = 0-2310N
Ansideleg
Mninsideleg = Asinsidelegmyﬁﬁdinsjdeleg T,

Mrinsideleg = Pmoment™MNinsideleg

Mrinsideleg = 5.42[Rip[ﬂii

M Uinsidel eg = 4.886[Ki p[ﬂt

CheckMomenthideLeg = |"OK" if Muinsideleg < Mrinsideleg ="OK"

"NG" otherwise

Minimum Reinforcement in Section 5.7.3.3.2

o= 0240] T [Rs f, = 0.537ksi 5.4.2.6
3
b,, [
_ “wleg _ 4
laeg= — 3, lg leg = 5120
{
. € _
Niteg ™ 5 Yt_leg = 40N
lg |
Sareg= —E2 = 12810n°
- Yt leg
= 1.2 For precast members
ae= 0.67 0.67 for deformed bar
Meruegi= V3011 %S¢ jeg Mg jeg = 4-602(KipH 5.7.3.3.2
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1.33MUjng gl eg = 6-498Kip(Ty

The factored resistance shall be at least equal to the lesser of the above two values.

CheckMinReiN| ngigeregr = |"OK" i Mringgeieg = MMy jegr 1-33MUjnggejeg) = "OK"

"NG" otherwise

Minimum Reinforcement in Section 12.11.4.3.2

A 3 .
- [insideleg ~0.002

Pinsidel
By, &

t|eg

CheclenRemdeeIBQZ = ["OK" if plnS|deIeg = pmm ="OK"
"NG" otherwise
Check Leg Shear (Design Section 3S):
Strength Limit State
Mn; g Mny, tqi
d jog = min — 000 ___ouSddeg C5.8.2.9-1
- ASnsidelegTy ASoutsidelegy
dy leg = 5.2790n Conservatively taking the smallest value for the leg.
|VuIeg = 5.834kip1 Load Case #11
|Mu|eg RISA = 9.086kip[1j1| Max value at the same section & LC as Vu|eg
|Nu|eg = —9.007kip1 Min value at the same section & LC as Vujgg

+ if tensile, - if compressive

Note: This is a conservative approach, since we are taking the worse values for each of
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shear, moment, and axial.

Determine Shear Resistance Section 5.8.3.4.2

The section contains less than the minimum transverse reinforcement specified in 5.8.2.5,
therefore use equation 5.8.3.4.2-2 to determine the longitudinal strain (£,) at the location of

maximum shear.

Mu|eg = maX(MuIeg_RISA'V“Iegmv_Ieg) Mu|eg = 9.086[KipMit

In the eqtn below Mu shall not be less than Vuld,,

Mu
[Muteg] + 05NUj gy + | Vgl
d €g €g
- v_leg (5.8.3.4.2-4) 1000 .. = 1.20
sleg -~ deg = 1
* EdASoutsideleg =
S« leg'= dv leg
1.38in
= E = 5.2790hn
xe_leg ™ x_leg A gqreqate . + 0.63in (5.8.3.4.2-5)
4.8 51
= =2.813
Bleg (1 + 750%69) See leg (5.8.3.4.2-2)
39+ ——
lin
5.8.3.4.2-3
©)og = 29dey + 350006yt oq = 33.505(deg ( )

Vnjgg = min(0.250, By, |, 0031608 [ TcksilDy, 0, |oq) = 12591Kip
Vr|eg = ¢shearwnleg = 11.332&ip

Vu|eg = 5.834&ip

Checkyy = ["OK" if Vrjgg2 Vujgq ="OK"

"NG" otherwise

Note: Per 5.8.2.4, Slabs, Footings, and Culverts are exempt
from requiring transverse steel when Vu > 0.5¢pVc

Check Longitudinal Reinforcement per Section 5.8.3.5
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Need to check each section investigated. Section 1M, 2M, & 3S.

Section 1M:
Muoutsideleg = 10.326Kip(fit Restated from above
NUoutsidel eg ™ -0.789kip Restated from above
VUgtsidel eg ™ 3.855[kip Restated from above

Equation 5.8.3.5-1

MU, o NU,, to VU o
longy := [MUousiceleg + 0ppuiSdeleg | T outsideleg 60t{ ©)}¢y) = 32.115(kip
dv_legEbmoment Paxial Pshear
CheChonglM = |"OK" if Asoutsidelegmy 2longq), ="OK"
"NG" otherwise
Section 2M:
MU;ng deleg = 4.886[Kip(ft Restated from above
Nuinsideleg = -8.613Kip Restated from above
Vuinsideleg = 0.378&ip Restated from above
Equation 5.8.3.5-1
MU g NU; o VUi g
longyyy := _[MUinsideleg| + 05E_nsddeg | 7 Tinsideleg [60t{©) o) = 8.1911Kip
dv_legEbmoment Paxial Pshear
Check|on92M = |"OK" if As nsidelegmy 2 longyy ="OK"
"NG" otherwise
Section 3S:
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Mu|eg = 9.086[KipMit
Nu|eg = -9.007Kip

Vu|eg = 5.834Kip

Renaud #5778

BR #52 - 12x7 BCwTS
VTrans #STP CULV(31)
Winhall, VT

Restated from above

Restated from above

Restated from Above

This design section is in the negative moment area near the knee so use outside leg

reinforcing information.

|Mu|eg| Nu

I
longsg = + 0.5 9,

dv_IegE"moment Paxial

Check| ong3S =

Equation 5.8.3.5-1

mot( ) = 27.739Kip

Oleg

"OK" if Asptsidelegy 2 10ng3g = "OK"

otherwise

Check Outside Frame Btm Slab Moment (Design Section 4M):

Service Limit State
Check Crack Control in Section 5.7.3.4

M SOUtSi debtm := 9.115Ki pit
NSOUtSi debtm = —3212klp

Rebar Layout: bar o it<idebtm = ©

. _ baoytsidebtm.
diamg sidebtm = in

8
i 2
_ TaMgytsidebtm in
ASoutsidebtm = 7 112 T
utsidebtm

diamqtsi debtm

doutsidebtm = thtm ~ COVer - >

Stress in reinforcement calculated per MacGregor

Load Case #3

Min value at same section as Ms

Soutsidebtm = Soutsideleg = 9N

diamoutsi debtm = 0.750n

2
ASoutsidebtm = 0-59n

doutsidebtm = 8-125(n

"Reinforced Concrete Mechanics and Design" 4th Ed, Section 9-2
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= E =7.118
Ec
ASoutsidebtm
Poutsidebtm = 5 = 0.006
w-outsidebtm

o 2
K= \/ 2Poutsidebtm * (poutsidebtmm) ~ Poutsidebtm™

H . —_— k p—
Joutsidebtm == 1 ~ 3 0.975

thtm
MSqutsidebtm * NSoutsidebtm! doutsidebtm =~ —

fsSSn i = = 21.289[Ksi
outsidebtm
AsgutsidebtmBloutsidebtm @outsidebtm
Stress in Reinforcement at Service Limit
State
de_outsidebtm = thtm ~ Youtsidebtm de_outsidebtm = 1-875N
d .
Bo= 1+ c_outsidebtm 6= 133
0.7(ftyy — d - S
: [Q btm ~ “c_outsi debtm)
= 1.00 exposure factor
ki
700L 5,
in
Amaxda - 2[A¢ oytsidebtm Smax1 = 20.978
BsESSoutsidebtm - | m1
Check Minimum Bar Spacing in Section 5.10.3.1.2:
S max(diamoutsidebtm’ 1.33Aggregateyiam: lin) Smin = 10

Check Minimum Bar Spacing in Section 5.10.3.2:

Saxan= mi n(1.5[ﬂbtm, 18i n)
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CheckSpacingoytsidentm = | "OK" if Smin = Soutsidebtm < M n(Srr1ax1'5rnax2) ="OK"

"NG" otherwise

Check Deflection Control (AASHTO 2.5.2.6.2):

Not Applicable to this Design Section

Strength Limit State

Flexural Resistance in Section 5.7.3.2

|Muoutsi debtm = 15-085kipEﬂ1| Load Case #3

|Nuoutsidebtm = —5_123kir1 Min value at the same section & LC as Mug 5 debtm
+ if tensile, - if compressive

|Vuoutsidebtm = 1-106kir1 Max value at the same section & LC as Mug tsidebtm

Verify that f,, can e substituted for fgin the equations of 5.7.3.2. This is allowed when

y
£ <060.
dS

A .
c= M ¢ = 0.8660Nn Simplified equation 5.7.3.1.2-4
" 0.85[H (B4 M,

¢ - 0.107 This is less than 0.60 therefore fycan be substituted for fS

doutsi debtm

3outsidebtm = P10 3outsidebtm = 0-693N
Boutsidebtm

Mngutsidebtm = ASoutsi debtm[ﬂy[Edoutsi debtm ™,

Mroutsidebtm = Pmoment ™ Noutsidebtm

M ouitsidebtm = 20-619(Kip[H{
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M uOUtS' debtm = 15.085[Ki pit

CheckMomenty tgigebtm = | "OK™  if MUgtidebtm < MToutsidebtm = "OK”
"NG" otherwise

Minimum Reinforcement in Section 5.7.3.3.2

fp= 02401 ks f, = 0.537ksi 5.4.2.6
3
b, @
_ Pwbtm _ 4
lg btm= —, lg._btm = 10000n
t
btm
Yt btm = Yt _ptm = SN
|
_'g_btm 3
St _btm = 200(n
Yt btm
= 1.2 For precast members
= 0.67 0.67 for deformed bar
Mer btm = ¥3@ 105 pim |Mcr_btm = 7.191DlipEﬂli 5.7.3.3.2

|1.33M Ut deptm = 20.063(KipIH|

The factored resistance shall be at least equal to the lesser of the above two values.

CheckMingthtm1 == | "OK" if Mrotsidebtm = Mi n(Mcr_btm' 1.33MUgytg debtm) ="OK"

"NG" otherwise

Minimum Reinforcement in Section 12.11.4.3.2

_ ASoutsidebtm

b Poutsidebtm = 0-005
btm-"w

Routsidebtm,
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CheckMinReing g debtmz = | "OK" if poutsidebtm 2 Pmin = "OK”

"NG" otherwise

Check Inside Btm Slab Moment (Design Section 5M):
Service Limit State
Check Crack Control in Section 5.7.3.4

MSinsidebtm = 5-271kipit Load Case #9
NSinsidebtm = ~2-363kip Min value at same section as Ms
Rebar Layout: bar; heidebtm = S Sinsidebtm = 12in
. _ bAingidentm. , )
dlami nsidebtm = —8 In dlaml nsidebtm = 0.62500n
ndiam 2
__ insidebtm in _ 2
ASinsidebtm = 2 12— ASinsi debtrm = 0-31N
Sinsidebtm

diamjngj debtm

dinsidebtm = totm ~ COVer - > dinsideptm = 8-188(IN

Stress in reinforcement calculated per MacGregor
"Reinforced Concrete Mechanics and Design" 4th Ed, Section 9-2

ES
0= — =7.118
EC
ASihsidebtm
Pinsidebtm = g - 0003
w-insidebtm

— 2
K= \/ 2pinsidebtm * (Pinsidebtm®)” = Pinsidebtm™

H . —_— k —
Jinsidebtm =1 - 3 0.98

thtm

MSinsidebtm * N§ nsidebtmtﬁdinsidebtm Y j
= 22.634[Ksi

fsS: o =
insidebtm
ASinsidebtmJinsi debtm Ginsidebtm
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Stress in Reinforcement at Service Limit

State
d¢ insidebtm = thtm ~ Yinsidebtm = 1-8130N
d.
Bo= 1+ c_insidebtm B, = 1316
0.76tptm ~ dg_insidebtm)
= 1.00 exposure factor
K
70023,
in
Amaxda ~ 2[8¢ jnsidebtm Smax1 = 19-871
BTSSinsidebtm - | =
Check Minimum Bar Spacing in Section 5.10.3.1.2:
S max(diami nsidebtm: 1-33Adgregate am lin) Smin = 10

Check Minimum Bar Spacing in Section 5.10.3.2:

Sraxan= mi n(1.5[ﬂbtm, 18i n)

CheckSpacing| ngigehtm = |"OK" if Smin < Sinsidebtm < M r‘(Smax1' Smax2) ="OK"

"NG" otherwise

Check Deflection Control (AASHTO 2.5.2.6.2):

Not Applicable to this Design Section

Strength Limit State

Flexural Resistance in Section 5.7.3.2

|Muinsi debtm = 7-628kipEﬂ1| Load Case #11

|Nuinsidebtm = ‘5-471kip| Min value at the same section & LC as Mui nsidebtm

+ if tensile, - if compressive
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VUi s debtm = 1_001kiq Max value at the same section & LC as Mujgidebtm

Verify that f,, can be substituted for fgin the equations of 5.7.3.2. This is allowed when

y

£ <060.
dS

. ASinsidebtm Ty

fors ¢ = 0.451[in Simplified equation 5.7.3.1.2-4
0.85M.[B, M,
¢ = 0.055 This is less than 0.60 therefore fycan be substituted for fS
dinsidebtm
3insidebtm = B1[0 Binsidebtm = 0-3610N
8insidebtm
Mnjnsidebtm = AS nsidebtmmyEEdinsidebtm I

Mrinsidebtm = Pmoment™ Ninsidebtm

Mrinsidebtm = 11.054[Kip

M Ui nsidebtm = 7.628[Ki pit

CheckMoment| ysigebtm == | "OK" if MUinsidebtm < Mfinsidebtm = OK”"

"NG" otherwise

Minimum Reinforcement in Section 5.7.3.3.2

/EW:: 0.24 fCIIRsi fr = 0.537[Ksi 5.4.2.6
3
b, @
_ Pwbtm _ 4
daubion= 5 g btm = 10000n
thtm
Nt~ 5~ Yt ptm = SN
I
S = 9bM o3
- Yt btm
=12 For precast members
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Date Printed: 2/23/2015

0.67 for deformed bar

= 7.191[Rip[ﬂ1| 5.7.3.3.2

Nau= 0.67

Masveg:= V351 E5; |eg |Mcr_btm

|1330MU; g bt = 10.145[KipIHf

The factored resistance shall be at least equal to the lesser of the above two values.

Checkams‘debtml = |"OK" if Mrins'debtm > mi n(Mcr_btm, 1.33M Ui nsdebtm) ="OK"

"NG" otherwise

Minimum Reinforcement in Section 12.11.4.3.2

_ ASnsidebtm

Pinsidebtm = 0-003
tbtmm’w

CheclenRemmgdebtmz = |"OK" if plnsdebtm = pmln ="0OK"

"NG" otherwise

Check Btm Slab Shear (Design Section 6S):
Strength Limit State

Mn: Mn_, «
. insidebtm outsidebtm

dv_btm = min . A . C5.8.2.9-1

Sinsidebtm®y ASoutsidebtm(y
dy ptm = 7-7790n Conservatively taking the smallest value for the btm.
|Vubtm = 9.684kip| Load Case #11
|M Uptm RISA = 8.537kip[ﬂ1| Max value at the same section & LC as Vup
|Nubtm = —5.471kiq Min value at the same section & LC as Vupym

+ if tensile, - if compressive

Note: This is a conservative approach, since we are taking the worse values for each of
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shear, moment, and axial.

Determine Shear Resistance Section 5.8.3.4.2

The section contains less than the minimum transverse reinforcement specified in 5.8.2.5,
therefore use equation 5.8.3.4.2-2 to determine the longitudinal strain ( £,) at the location

of maximum shear.

MUy = max(M Uptm RISA’ Vubtmmv_btm) MUy, = 8.537[Kip(Ht

In the eqtn below Mu shall not be less than Vuld,,

M + 0.5NUpy + |V

d
v _btm (5.8.3.4.2-4)
Egptm = —= 100012 gy, = 1.18
Es/ASoutsidebtm

S¢_btm = dv_btm

1.38in
= (3 = 7.7790n
Sxe_btm = Sx_btm Aggregate g + 0.63in (5.8.3.4.2-5)
4.8 51
= =2.779
Botm (1 ¥ 750sttmj See bim (5.8.3.4.2-2)
39+ ———
lin
5.8.3.4.2-3
Optm = 29deg + 3500deg(E gy, = 33.122[deg ( )
Vi = min{0.25 By, . 0.0316Byg TGRSy, @y ) = 18.3271kip
Viptm = DshearVNptm = 16:494Kig
VUpm = 9.684Kip
Checky o= |"OK™ if Vg = Vi, ="OK"

"NG" otherwise

Note: Per 5.8.2.4 Slabs, Footings, and Culverts are exempt
from requiring transverse steel when Vu > 0.5¢pVc
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Renaud #5778
BR #52 - 12x7 BCwWTS
VTrans #STP CULV(31)

Winhall, VT
Check Longitudinal Reinforcement per Section 5.8.3.5
Need to check each section investigated. Section 4M, 5M, & 6S.
Section 4M:
MUgytsidebtm = 15-085Kiplft Restated from above
NUgytsidebtm = ~5-123Kip Restated from above
VUoutsidebtm = 1-106Kip Restated from above
ASoutsideptm(Ty = 35-343Kip Equation 5.8.3.5-1
MU, o Nu ; VUq o
tsidebt tsidebt tsidebt )
longyy = [MUousideoim + 05F—S M 1 OUlSdenm Bot( Opyyy) = 24.895(kip
aM Ty . btm
v_btmEbmoment daxial Pshear
Check|0ng4M = |"OK" if Asoutsidebtm[ﬂy 2longgy ="OK"
"NG" otherwise
Section 5M:
MUinsidebtm = 7-628Kiplft Restated from above
NUijhsidebtm = ~5-471 % 103Ibf Restated from above
VUinsidebtm = 1-001&Kip Restated from above

ASi nsi debtm[tgl = 18.408[Rip

Equation 5.8.3.5-1

VUinsidebtm
bshear

MU: NU; s
| |nS|debtm| + 053 msudebtm+

[Bot( Optm) = 11.741Kip
v_btmEbmoment Paxial ( )

longgy, =
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Check|on95M = |"OK" if A%nsidebtmmyzmr‘QSM ="OK"

"NG" otherwise
Section 6S:

Mupyy, = 8.537IKip(t Restated from above

NUptm = ~5:471Kip Restated from above

VUpim = 9.684KKip Restated from Above

This design section is in the negative moment area near the knee so use outside btm
reinforcing information.

ASOUtSi debtm[ﬂy = 35343|:Rlp

Equation 5.8.3.5-1

Mu Nu Vu
longgg = R P g - Gt © ) = 28.086Kip
v_btmPmoment Paxial Pshear
CheChongGS:: "OK" if Asoutsidebtmmyz longgg ="OK"

"NG" otherwise

Check Inside Deck Moment (Design Section 7M):
Service Limit State
Check Crack Control in Section 5.7.3.4

MSi nsi dedeck = 27534k|p|:ﬂt Load Case #9

NS s dedeck = -0.161kip Min value at same section as Ms

Rebar Layout: bar; g gedeck := 8 Sinsidedeck == 7in
, _ P¥ingidedeck . _
diaMingidedeck =~ g " diam;ng dedeck = 1N
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wldiam 2
insidedeck in
ASinsidedeck = p a2 S
nsl eC
_ diam;ngjdedeck
dinsidedeck = 'deck ~ ®Vinsidedeck = T,

Stress in reinforcement calculated per MacGregor

"Reinforced Concrete Mechanics and Design" 4th Ed, Section 9-2

ES
W= — =7.118
EC
ASinsi dedeck
Pinsidedeck = g - 0014
w-insidedeck

— 2
K= \/ 2Pinsidedeck * (pinsidedeckml) ~ Pinsidedeck ™

H - —_— k -
Jlnsdedeck =1- g =0.968

tdeck
MSinsidedeck * NSinsidedeck{ dinsidedeck =~ — —

2

fSSi i =
insidedeck
ASinsidedeck insidedeck Dinsi dedeck

Renaud #5778

BR #52 - 12x7 BCwTS
VTrans #STP CULV(31)
Winhall, VT

2
Aq nsidedeck = 1.350h

dinsidedeck = 8N

j = 31.634Ksi

Stress in Reinforcement at Service Limit

State

de insidedeck = tdeck ~ Yinsidedeck

dc_insidedeck
0.7t geck ~ dc_insidedeck)

Be=1+

o= 1.00
y
70023,
n
Rk~ - 2d; jnsidedeck
BsESSinsidedeck =

Check Minimum Bar Spacing in Section 5.10.3.1.2:

c_insidedeck = 2(In

Bg= 1357

exposure factor

[Smax = 12:30500]
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S max(diami nsidedeck: 1-33Aggregate i om: 1in)

Check Minimum Bar Spacing in Section 5.10.3.2:

Sran= mi n(l.5[ﬂdeck, 18i n)

CheckSpacing| ng deDeck =

"NG" otherwise

Check Deflection Control (AASHTO 2.5.2.6.2):

See Below

Strength Limit State

Flexural Resistance in Section 5.7.3.2

||v| Uinsi dedeck = 39.005kip[ﬂ1| Load Case #9

Renaud #5778

BR #52 - 12x7 BCwTS
VTrans #STP CULV(31)
Winhall, VT

Smin = 101

"OK" i Smin < Singdedeck < min(smaxl’smaXZ) ="OK"

|Nuinsidedeck = —0_411ki;1 Min value at the same section & LC as MU dedeck

+ if tensile, - if compressive

|Vuinsidedeck = 0.969kip1 Max value at the same section & LC as MUjg dedeck

Verify that f

£ <060.
dS

A 3 .
C:= M ¢ = 1.980n
A 0.85[.[B, M,

c

dinsidedeck

=0.247 This is less than 0.60 therefore f

8insidedeck = B1C

ycan be substituted for fgin the equations of 5.7.3.2. This is allowed when

Simplified equation 5.7.3.1.2-4

ycan be substituted for fS

ai nsidedeck = 1.584(n
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8insi dedeck

Mninsidedeck = AS nsidedeckmytﬁdinsidedeck I

Mrinsidedeck = ®moment™Ninsi dedeck

Mrinsidedeck = 43-672[KipH

CheckMoment| nsidedeck:: "OK" if Mulnsdedeck < Mrmsdedeck ="OK"

"NG" otherwise

Minimum Reinforcement in Section 5.7.3.3.2

fp= 02401 ks f, = 0.537ksi 5.4.2.6
3
b, M
_ Pw-deck B 4
Ig_deck = T Ig_deck = 10000n
t
deck
Yt deck = Yt deck = on
|
__ 'g_deck _ 3
St_deck = = 2000
Yt_deck
o= 1.2 For precast members
o= 0.67 0.67 for deformed bar
Mer deck = V353188 geck Mer deck = 7-191%ipiH| 5.7.3.3.2

|L.33Muj g degieck = 51.877KipIH|

The factored resistance shall be at least equal to the lesser of the above two values.

"OK" if Mrms‘deda:k > mi n(Mcr_deck’ 1.330 Ui nsdedeck) ="0OK"
"NG" otherwise

CheckM|n| nsidedeck1 =

Minimum Reinforcement in Section 12.11.4.3.2
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_ ASinsidedeck

Pinsidedeck = 0011

tdeckm’w

CheckMinReinmsidedeckz = |"OK" if pinsidedeck = pmin ="OK"

"NG" otherwise

Check Deck Shear (Design Section 8S):
Strength Limit State

MnN;

d = —nsdedeck _ 2 208t C5.8.2.9-1
v_deck ™ ag

Sinsidedeck Ty
VUgeck := 10.312kig Load Case #9
||v| Ugeck RISA = 11,922kip[ﬁql ll/l/(L:JIX value at the same section & LC as

deck

|Nudeck = —0.411ki|c1 Min value at the same section & LC as Vugey

+ if tensile, - if compressive

Note: This is a conservative approach, since we are taking the worse values for each of
shear, moment, and axial.

Determine Shear Resistance Section 5.8.3.4.2

The section contains less than the minimum transverse reinforcement specified in 5.8.2.5,
therefore use equation 5.8.3.4.2-2 to determine the longitudinal strain ( £,) at the location

of maximum shear.

M Udeck = max(M Udeck_RI SA! Vudeckmiv_deck) M Udeck = 11.922(Ki p[ﬂt

In the eqtn below Mu shall not be less than Vuld,,

|MUgeck|

q + 0.5Nudeck + |Vudeck|

v _deck (5.8.3.4.2-4)
Es/ASnsidedeck

&Sdeck = 1000|18d60k =0.77
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Sx_deck = 9v_deck = 7-208n

1.38in
= E = 7.208(n
Sxe deck = Sx_deck Aggregate g + 0.63in (5.8.3.4.2-5)
4.8 51
= =3.363
Bdeck (1 + 750[&sdeckj Sce deck (5.8.3.4.2-2)
3 [F R
lin
5.8.3.4.2-3
O gock = 29deg + 3500deglE g ey = 31.6850deg ( )
Vngegk = min(0.25Mc(By,(8,, deck0-0316Becy TS By, @, gecy) = 20.553ip
Videck = PshearVNdeck = 18:498Kig
VUgeck = 10.312(Kip
Checkyoe= |"OK" if Vrgaok = Vugegk = "OK"

"NG" otherwise

Note: Per 5.8.2.4 Slabs, Footings, and Culverts are exempt
from requiring transverse steel when Vu > 0.5¢pVc
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Renaud #5778

BR #52 - 12x7 BCwTS
VTrans #STP CULV(31)
Winhall, VT

Check Longitudinal Reinforcement per Section 5.8.3.5

Need to check each section investigated. Section 7M & 8S.

Section 7M:
Muinsidedeck = 39.005[Rip[ﬂt
Nuinsidedeck = -4111bf

Vuinsi dedeck = 0.969[Rip

ASi nsi dedeck[ﬂy = 80.784Ki P

Restated from above

Restated from above

Restated from above

Equation 5.8.3.5-1

MU o NU: o VU e
longyy = | Insudedeck| + 053 insidedeck N insidedeck EEOt(Gdeck) - 73.667Kip
OIv_deckm)moment Paxial Pshear
Check|0ng7M = |"OK" if Asinsidedeck[ﬂy > longzy ="OK"
"NG" otherwise
Section 8S:

MUgeck = 11.922(Kip(t
Nudeck = —0.411[Rip
VUgeck = 10.312Kip

0.20ksiff, = 8.006 % 10°—2_xip

Restated from above

Restated from above

Restated from Above

Equation 5.8.3.5-1

fs?
Mu Nu Vu
ongge - [Mugec] o 5Udeck | VVdek
dv_deckm)moment daxial bshear
CheCkl 0n988 =

20t{ © geck) = 40-387[Kip

"OK" i ASngdedecklly = longgg = "OK"

"NG" otherwise
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Check Distribution Reinforcement (AASHTO 9.7.3.2):

Not applicable for soil depths greater than 2ft

Check Deflection Control (AASHTO0 2.5.2.6.2, & 5.7.3.6.2):

AASHTO does not specify deflection control as a requirement, but top slab deflection will still be
checked in accordance with section 2.5.2.6.2

Section 2.5.2.6.2 gives a deflection limit of Span/800 for Vehicle Loads & Span/1000 for Vehicle
& Pedestrian Loads. Section 5.7.3.6.2 states that deflections may be determined as follows:

Mcr_deck = 7.191KipMit Restated from above

MDL_midspan := 20.112kip(it Midspan Moment, Load Case #4 (Service I)
MDL_knee:: Okip(it No End Moment in separate top slab

MS; hsi dedeck = 27-534(Kip(t Restated from above

Since Service Dead Load Moment at Midspan (where we are calculating the deflection) is
greater than the cracking moment need to use effective moment of inertia.

Conservatively neglect Top mat of steel in calculating cracked moment of inertia.

Pinsidedeck = 0011

ni= — n=7.118
Ec
5 MacGregor - 2nd Ed.
k= \/zm’insidedeckm‘ + (pinsidedeckm‘) - Pinsi dedeck D Reinforced Concrete Design (9-3)
k =0.328
Yn = K6 nsidedeck Yy = 2.622(n Depth from compres.sion fiber to
bottom of compression block.
. _ 2
a€comp block = BwYn a€comp block = 31-4590N
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Design By: PJL Renaud #5778
Checked By: BR #52 - 12x7 BCWTS
Date Printed: 2/23/2015 VTrans #STP CULV(31)
Winhall, VT
3
by B i
Icomp_bl ock -~ 12 Icomp_bl ock = 18.017
o _ 2
Aol = ASnsidedeck ™ AreAgtee = 9-5830N

2
— Yn 2
ler insidedeck = 'comp_block * @€3comp block > + ACageq [Qdinsi dedeck ~ yn)

4
ler_insidedeck = 349-2930N

3 3

N M cr_deck M cr_deck

le pL = mi Y . My deck * {1~ Y . Mer insidedeck|:'g_deck
DL_midspan DL_midspan

lg pL = 379.0390n" AASHTO Eqtn:5.7.3.6.2-1

5 &

Apy = EB—Ecme o [MpL_midspan * -2MpL_knee)

MpL | L mid= MSinsidedeck = 27-534Kiplit

MDL_LL_knee:: Okip(ft No End Moment in separate top slab

Since Total Service Load Moment at Midspan (where we are calculating the deflection) is greater
than the cracking moment need to use effective moment of inertia to calculate deflections.

Conservatively neglect Top mat of steel in calculating cracked moment of inertia.

Pinsidedeck = 0-011
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Design By: PJL Renaud #5778
Checked By: BR #52 - 12x7 BCWTS
Date Printed: 2/23/2015 VTrans #STP CULV(31)
Winhall, VT
E
S
ni=— n=7118
Ec
> MacGregor - 2nd Ed.
k= \/Zm’insidedeckm‘ + (pinsidedeckm‘) - Pinsidedeck® Reinforced Concrete Design (9-3)
k =0.328
Ya = King dedeck Y = 2.6220n Depth from compression fiber to

bottom of compression block.

2
& Soampublack:= BwYn ar€Bcomp block = 31-4590N
3
by B 4
Alzaomw_,blodw‘ 12 Icomp_block = 18.0170n
ABsteel™ ASinsidedeck!D reagey = 05630n"

2
Yn
bexvinsidedesk; ™ 'comp_block * @®comp block{ | * ¥®3gted [QdinSidedeck B y”)

2

| \ = 349.2030n"

cr_insidedec

3 3

| = mi Mcr_deck n cl1 IVlcr_deck 0 |

eDL LL -~ deck B cr_insidedeck|''g deck
i MpL LL mid e MDL LL mid - e

4
| e_D L_L L = 360.886[n

5 &

28 £l o L0 ML L mid* 92MpL ( kned)
ce DL_|

ApL_LL*=
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Design By: PJL
Checked By:
Date Printed: 2/23/2015

AL = ApL LL ~ApL

S
A iz —
LL Ratio
— ALL

ALL alow = 800

Page 52 of 110 Ck. GJP 3/31/15

ALL Ratio = 974

Renaud #5778

BR #52 - 12x7 BCwTS
VTrans #STP CULV(31)
Winhall, VT

800 for vehicle. 1000 for vehicle and pedestrian

Checkgeflection = | "OK" iIf ALl RatioZALL alow = "OK"

"NG" otherwise
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Design By: PJL Renaud #5778
Checked By: BR #52 - 12x7 BCWTS
Date Printed: 2/23/2015 VTrans #STP CULV(31)

Winhall, VT

S:\PROJECTS\Renaud Brothers\Winhall, VT - VTrans #STP CULV (31)\Bridge 52 Proj 5778\Design\LRFD BCwTS 12x7 BR52 Renaud 5778.><||urgge 51 of 52



Page 54 of 110 Ck. GJP 3/31/15

Design By: PJL Renaud #5778
Checked By: BR #52 - 12x7 BCWTS
Date Printed: 2/23/2015 VTrans #STP CULV(31)

Winhall, VT
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Company : Renaud Feb 23, 2015
Designer . P Lefebvre 5:29 PM
Job Number : 5778 12x7 BCWTS - BR52 - In Service Phase - Factored Loads - LC11 Only Checked By:

Concrete Properties

Label E [ksi] G [ksi] Nu Therm (\1E.. Density[k/ft... f'c[ksi] Lambda Flex Steell... Shear Stee...

1 Conc3000NW 3156 1372 .15 .6 .145 3 1 60 60

2 Conc3500NW 3409 1482 15 .6 .145 35 1 60 60

3 Conc4000NW 3644 1584 .15 .6 .145 4 1 60 60

4 Conc5000NW 4074 .15 .6 .145 5 1 60 60

5 Conc3000LW 2085 907 .15 .6 A1 3 .75 60 60

6 Conc3500LW 2252 979 .15 .6 A1 35 .75 60 60

7 Conc4000LW 2408 1047 15 .6 A1 4 .75 60 60
Concrete Section Sets

Label Shape Type Design List Material  Design Rules A [in2] lyy [in4] 12z [in4] J [in4]

1 LEG CRECT8X12| Column |Rectangular...Conc5000NW| Typical 96 1152 512 1187.84

2 DECK |CRECT10X12] Beam |Rectangular...Conc5000NW| Typical 120 1440 1000 1900

3 | BOTTOM [CRECT10X12] Beam |Rectangular...Conc5000NW| Typical 120 1440 1000 1900
Joint Coordinates and Temperatures

Label X [in] Y [in] Z [in] Temp [F] Detach From Diap...

1 N1 0 0 0 0

2 N2 0 94 0 0

3 N3 152 94 0 0

4 N4 152 0 0 0

5 N5 12.666667 0 0 0

6 N6 25.333333 0 0 0

7 N7 38 0 0 0

8 N8 50.666667 0 0 0

9 N9 63.333333 0 0 0

10 N10 76 0 0 0

11 N11 88.666667 0 0 0

12 N12 101.333333 0 0 0

13 N13 114 0 0 0

14 N14 126.666667 0 0 0

15 N15 139.333333 0 0 0
Joint Boundary Conditions

Joint Label X [k/in] Y [k/in] Z [k/in] X Rot.[k-ft/rad] Y Rot.[k-ft/rad] Z Rot.[k-ft/rad] Footing

1 N1 Reaction CS30.4 Reaction Reaction Reaction

2 N2

3 N3

4 N4 CS30.4

5 N5 CS30.4

6 N6 CS30.4

7 N7 CS30.4

8 N8 CS30.4

9 N9 CS30.4

10 N10 CS30.4

11 N11 CS30.4

12 N12 CS30.4

13 N13 CS30.4

14 N14 CS30.4

15 N15 CS30.4

RISA-3D Version 10.0.1 [S:\...\ .\ \.\Design\12x7 box top_LRFD BR 52 Renaud 5778.r3d] Page 1
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Company : Renaud Feb 23, 2015
Designer . P Lefebvre 5:29 PM
Job Number : 5778 12x7 BCWTS - BR52 - In Service Phase - Factored Loads - LC11 Only Checked By:_
Member Primary Data
Label | Joint J Joint K Joint Rotate(d...Section/Sha.. Type Design List Material Design Ru..
1 M1 N2 N1 LEG Column Rectanqular MM Conc500.., Typical
2 M2 N3 N4 LEG Column Rectangular MM Conc500.., Typical
3 M3 N1 N4 BOTTOM | Beam Rectangular MM Conc500.., Typical
4 M4 N2 N3 DECK Beam Rectangular_ MM Concs00.; Typical
Member Advanced Data
Label | Release  J Release | Offset[in] J Offset[in] T/C Only Physical TOM Inactive Seismic Design...
1 M1 Yes None
2 M2 Yes None
3 M3 Yes None
4 M4 BenPIN BenPIN Yes None
_Basic Load Cases
BLC Description Category X Gra...Y Gra...Z Gra... Joint _Point Distri... Area(Member) Surface(Plate/...
1 DEAD LOAD DL -1
2 EP LEFT LEG EPL 1
3 EP RIGHT LEG EPL 1
4 |OVERBURDEN SOIL LEG EPL 2
5 OVERBURDEN SOIL DECK LL 1
6 SUR LEFT LEG LL 1
7 SUR RIGHT LEG LL 1

Member Distributed Loads (BLC 2 : EP LEFT LEG)

Member Label

Direction

Start Magnitude[k/ft,F]

End Magnitude[k/ft...

Start Location[in,%] End Location[in,%]

L1

M1 \

X

0

.508

0 \ 0 |

Member Distributed Loads (BLC 3:

EP RIGHT LEG)

Member Label

Direction

Start Magnitude[k/ft,F]

End Magnitudel[k/ft...

Start Location[in,%] End Location[in,%]

1

M2 \

X

0

-.508

0 \ 0 |

Member Distributed Loads (BLC 4 :

OVERBURDEN SOIL LEG)

Member Label Direction Start Magnitude[k/ft,F] End Magnitude[k/ft... Start Location[in,%] End Location[in,%]
1 M1 X 443 443 0 0
2 M2 X -.443 -.443 0 0

Member Distributed Loads (BLC 5:

Member Label

Direction

OVERBURDEN SOIL DECK)

Start Magnitude[k/ft,F]

End Magnitude[k/ft... Start Location[in,%] End Location[in,%)]

(1]

M4 \

Y

-.882

-.882 \ 0 \ 0

Member Distributed Loads (BLC 6:

Member Label

Direction

SUR LEFT LEG)

Start Magnitude[k/ft,F]

End Magnitude[k/ft... Start Location[in,%] End Location[in,%)]

(1]

M1 \

X

.156

156 \ 0 \ 0

Member Distributed Loads (BLC 7 :

SUR RIGHT LEG)

Member Label

Direction

Start Magnitude[k/ft,F]

End Magnitude[k/ft... Start Location[in,%] End Location[in,%]

L1

M2 \

X

-.156

-156 \ 0 \ 0

RISA-3D Version 10.0.1

[S:\...\ .\ \.\Design\12x7 box top_LRFD BR 52 Renaud 5778.r3d]

Page 2



Page 57 of 110 Ck. GJP 3/31/15

Company : Renaud Feb 23, 2015
Designer . P Lefebvre 5:29 PM
Job Number : 5778 12x7 BCWTS - BR52 - In Service Phase - Factored Loads - LC11 Only Checked By:

Moving Loads

Tag Pattern Increment[in]Bot... 1st J... 2nd J...3rd J... 4th J... 5th J... 6th J... 7th J... 8th J... 9th J... 10th ...
1 M1 6FT DISTRIB TRUCK 6 Yes| N2 N3
2 M2 6FT _DISTRIB_TANDEM 6 Yes| N2 N3

Moving Load Patterns

Pattern Label Load Direction Distance

(k) (in)

RISA-3D Version 10.0.1 [S:\...\ .\ \.\Design\12x7 box top_LRFD BR 52 Renaud 5778.r3d] Page 3
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Company : Renaud Feb 23, 2015
Designer . P Lefebvre 5:29 PM
Job Number : 5778 12x7 BCWTS - BR52 - In Service Phase - Factored Loads - LC11 Only Checked By:
¢y
Pattern Label Load Direction Distance
(k) (in)
\ 6FT DISTRIB TRUCK -.105 V 0
\ -.105 V 3.864
-.105 V 3.864
\ -.105 \ 3.864
-.105 V 3.864
\ -.105 V 3.864
-.105 V 3.864
\ -.105 V 3.864
-.105 V 3.864
\ -.105 \ 3.864
-.105 V 3.864
\ -.105 V 3.864
-.105 V 3.864
\ -.105 \ 3.864
-.105 V 3.864
\ -.105 V 3.864
-.105 V 3.864
\ -.105 V 3.864
-.105 V 3.864
\ -.105 \ 3.864
-.105 V 3.864
\ -.105 \ 3.864
-.105 V 3.864
\ -.105 V 3.864
-.105 V 3.864
\ -.105 V 75.204
-.105 V 3.864
\ -.105 V 3.864
-.105 V 3.864
\ -.105 V 3.864
-.105 V 3.864
\ -.105 V 3.864
-.105 V 3.864
\ -.105 V 3.864
-.105 V 3.864
\ -.105 \ 3.864
-.105 V 3.864
\ -.105 \ 3.864
-.105 V 3.864
\ -.105 \ 3.864
-.105 V 3.864
\ -.105 \ 3.864
-.105 V 3.864
\ -.105 \ 3.864
-.105 V 3.864
\ -.105 V 3.864
-.105 V 3.864
\ -.105 V 3.864
-.105 V 3.864
\ -.105 V 3.864
RISA-3D Version 10.0.1 [S:\...\ .\ \.\Design\12x7 box top_LRFD BR 52 Renaud 5778.r3d] Page 4
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Company : Renaud Feb 23, 2015
Designer . P Lefebvre 5:29 PM
Job Number : 5778 12x7 BCWTS - BR52 - In Service Phase - Factored Loads - LC11 Only Checked By:
¢y
Pattern Label Load Direction Distance
(k) (in)
\ 6FT DISTRIB_TANDEM -.082 V 0
\ -.082 V 2.868
-.082 V 2.868
\ -.082 \ 2.868
-.082 V 2.868
\ -.082 V 2.868
-.082 V 2.868
\ -.082 V 2.868
-.082 V 2.868
\ -.082 \ 2.868
-.082 V 2.868
\ -.082 V 2.868
-.082 V 2.868
\ -.082 \ 2.868
-.082 V 2.868
\ -.082 V 2.868
-.082 V 2.868
\ -.082 V 2.868
-.082 V 2.868
\ -.082 \ 2.868
-.082 V 2.868
\ -.082 \ 2.868
-.082 V 2.868
\ -.082 V 2.868
-.082 V 2.868
\ -.082 V 2.868
-.082 V 2.868
\ -.082 V 2.868
-.082 V 2.868
\ -.082 V 2.868
-.082 V 2.868
\ -.082 V 2.868
-.082 V 2.868
\ -.082 V 2.868
-.082 V 2.868
\ -.082 \ 2.868
-.082 V 2.868
\ -.082 \ 2.868
-.082 V 2.868
\ -.082 \ 2.868
-.082 V 2.868
\ -.082 \ 2.868
-.082 V 2.868
\ -.082 \ 2.868
-.082 V 2.868
\ -.082 V 2.868
-.082 V 2.868
\ -.082 V 2.868
-.082 V 2.868
\ -.082 V 2.868
RISA-3D Version 10.0.1 [S:\...\ .\ \.\Design\12x7 box top_LRFD BR 52 Renaud 5778.r3d] Page 5
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Company > Renaud Feb 23, 2015
Designer . P Lefebvre 417 PM
Job Number : 5778 12x7 BCwTS - BR52 - Consiruction Phase - Service Loads Checked By:

e e e R T C———
e e S

Load Combinations
Description Solve PDeilla ASRSS“BWFa.{_BMfa;.. B.Fa.B. Fa...‘BM,)Fa,,. B..Fa..B. Fa.B. Fa.
1 DL Yes 1.1 ‘ I i
2 Backfill one leg Yes 110201 ‘ | |
3 |Backfill two legs + Surcharge two .. Yes 1042 1.3 1.6 117011
4 Backfill to FG (Deck Moment) 1.1 2. 5.3 5 4 5|5 1
5 Backfill to FG (Knee Moment) 171121314 1.5 1 |
6 | Backfill to FG + LS left leg only 1,112 1.3 1 .41 5 1,61
|7 _Backfill to FG + LS both legs] 11121 314,15 16,1711 f
8 LC#4 + Truck 11112 5.3 854,515 41 M110.. |
9 LC#4 + Tandem 1.1.2,6,3 5 4.5 5 1 M210.. I
10 LC#B + Truck 12 0103104 10817116811 M0,
11 LC#6 + Tandem 112, 1.3 114 1168 1.8]1 M210.] N
12 LC#7 + Truck 112013 1.4, 15,161 71 M110.
[ 13 | LC#7 + Tandem Srri2:1:3:1 .4 0165611601701 M21.0.)
Envelope Member Section Forces
Member Sec Axiallk] _LC_yShe.. LC zShear. . LC Torqueli-fi] _LC  y-y Momentfk-.. LC_ z-z Moment[... LC
1 M1 1 max 1 0 1.0 Y ! ’ o 1 0 L1 |
2 min 0 1 0 Q 1 0 1 0 1 0 1 |
3 2 max 063 | 3 0 0 1 0 1 0 1 .038 3 |
4 min 063 2 -1161 3 0 1 0 1 0 1 0 1
5 3 max 126 3 0 1 0 1 0 1 ¥ 1 A57 3
6 min 26 1 2 1-2590 3 g 1 a 1 0 1 0 o1
7 4 max .189 31 0 1. 0 100 1 0 1 .38 ' 3
' 8 min 188 2.1 -43 | 3 0 1 0 1 0 1 0 o1
9 5 max 252 3 o 0 1 0 1 0 1 724 3
10 min 252 | 2 1-628! 3 0 1 0 1 0 1 0 1
11 6 max .316 3 0 1 0 1 0 1 0 1 1.207 3
12 min 316 | 2 -855 3 g 1 Q 1 0 1. ¢ 1
13 7 max 379 1 3 0 1 0 1 g 1 0 1 ‘ 1.848 3
14 min 379 1 2 -1.108 3 0 1 4] 1 0 1 0 1
15 8 max 442 3 0 1 0 1 0 1 0 1. 266 3
16 min 442 12 1-139 3 0 1 0 1 g 1 0 i
17 9 max 505 1 3 0 11 0 1 0 1 0 1. 38667 3
18 min BS05. .12 1699 3 @ 1 0 1 0 1] g 1
18 10 max .568 3 0 1 0 1 g 1 O 1! 4884 3
20 min 568 | 2 -2.036 3 0 1 0 1. 0 1 0 1
21 11 max 631 3 0 1 0 1 0 1 0 1 6,33 311 i,
22 min 631 2.1-24 3 g 1 0 1 0 1 0 1
23 12 max .694 3 0 1 0 1 0 1 0 1 8.023 3
24 min 694 | 2 2792 3 0 1.0 1 0 1 0 1
25 13 max g57 1 3 0 1 0 1 0 1 0 1 9.981 3
28 min J57 1.2 3212 3 0 1 0 1 0 1 0 1
27 | M2 1 max 0 1 0 1 0 1 0 1 0 1 8] 1
28 min 0 1 0 1 0 1 0 1 Q 1 0 1
29 2 max 063 10116 3 0 1 0 1 g 1 4] 1
30 min 063 1 3 0 1 §] 1 o 1 0 1 -036 | 3
31 3 max 126 17.2591 3 0 1 o 1 0 1 0 L1
32 min A26 1 3 0 1 0 1 g 1 0 1 - 157 3
33 4 max 189 1 43 1 3 0 1 0 1 0 1 0 1
| 34 min 4891 3 0 1 4] 1 0 1 0 1 -.38 3
35 5 max 252 1.1.628 ] 3 0 1 0 i 0 1 0 1
36 min .252 3 §] i 0 1 0 1 0 1 - 7124 3
37 6 max .316 11.855 3 0 1 0 1 0 1 0 1
38 min 316 1 3 0 1 0 1 0 1 0 1 -1.207 3
39 | 7 max .379 111108131 0 11 0 1 0 1 0 1

RISA-3D Version 10.0.1 [S:A A\ AL \Design\12x7 box btm_service BR 52 Renaud 5778.r3d] Page 1
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Company . Renaud Feb 23, 2015
Designer . P Lefebvre 4:17 PM
Job Number : 5778 12x7 BCWTS - BR52 - Construction Phase - Service Loads Checked By:

e e LT T T Y

Envelope Member Section Forces (Continued)

Member Sec Axiallkl __LC vy She.. LC zShearl... LC Torquelk-ftl LC v-v Momentlk-.. LC z-z Momentl... LC
40 mn | 379 | 31 0 |1 0 1 0 1 0 1 -1.846 3
41 8 ! max | 442 | 1 1393 0O 1. 0 1 0 1 0 1
42 min | 442 1 3 0 |1 0 1 0 1 0 1 -2.66 3
43 9 |max | 505 | 1 1699 3! 0 1. 0 1 0 1 0 1
44 min | 505 3, 0 1 0 1. 0 1 0 1 -3.667 3
45 10 | max | .568 | 1 12036 3 o1 0 1 0 1 0 1
46 mn | 568 | 3| 0 1 0 1 0.1 0 1 -4.884 3
47 11 [ max | 631 | 1,24 13 0 1 0 1 0 1 0 1
48 mn | 631 |3 0 1. 0 1. 0 1 0 1 -6.33 3
49 12 ! max | 694 | 1 127921 3 0 1 0 1 0 1 0 1
50 mn | 694 3 0 |1 0 1 0 1 0 1 -8.023 3
51 13 | max | .757 | 113212 3 0 1 0 1 0 1] 0 1
52 min | 757 |3 0 @1 0 1 0 1 0 1. -9.981 3
53 | M3 1 max | 3212 | 3 1-302 1 0 1 0 1 0 1 0 1
54 min 0 1.4-757.2 0 1. 0 1 0 1. -9.981 3
55 2 |max [ 3212 13 ]-43111 0 1 0 1 0 1 386 1
56 min 0 1 1-885] 2 0 1.0 1 0 1 9115 33
57 max | 3212 | 3 1 -21 [ 1 0 1 0 1 0 1 541 1
58 min 0 1 -1.012) 2 o 1, 0 1. 0 i -8.114 3
59 4 | max | 3212 131099 1 0 1.0 1 0 1 561 1
80 min 0 11-114. 3 0 1 o 1. 0 1 -8.978 3
61 5 | max | 3212 1 3 | 104 | 1 0 1. 0 1 0 1 524 1
62 min 0 1 -1267. 3 0 1.0 1 0 1 -5.707 3
63 6 |max 13212 | 31 .08 |1, 0 1 0 1 0 1 481 1
64 min 0 11-978 3 0 1. © 1 0 1 -4.742 3
65 7 |max [ 3212 /3 -047/1 . 0 1 0 1 0 1 463 1
66 min 0 1 .-582 2 0 1 0 1. 0 1 -4.388 3
67 8 | max 13212 131978/ 3, 0 1 0 1. 0 1.1 481 1
68 min 0 1.-421.2 0 1 0 1 0 1 -4.742 3
69 9 | max | 3212 | 3 11267 3 0 1. 0. 1 0 1 542 2
70 min 0 1 -286 2 0 1 0 1 0 1 -5.707 3
71 10 | max | 3212 | 3 1114 3 0 1 0 1 0 1 65 2
72 min 0 1.1-.166 2 0 1 0 1 0 1 -6.978 3 |
73 11 | max | 3212 | 3 11012/ 3| 0 1.0 1! 0 1 622 2
74 min 0 1,211 0 1 0 1 0 1 -8.114 3
75 12 ! max | 3212 | 3 | 885 3 0 1 0 1 0 1 426 2
76 min 0 1. .43 1 0 1 0 1 0 1 -9.115 3
77 13 | max | 3212 |3 175713 0 1 0 1 0 1 0 1
78 | _min 0 11132 1 0 @ 1 0 1 0 1 . -9.981 3|

Envelope Joint Reactions

Joint o X K] Lo Y K] L Z[k] LC MX[kf] LC MY [k-fi] LC MZikf] LC
TN max t] 3 A55 1 o 1 o 11 0 1 0 i1
2 min -1.99 2 0 2 0 1 0 1 0 1 0 1

3 N4 max 0 1 455 1 O 1. 0 1 0 1.0 1
4 min 0 1 0 3 0 1 g_ .1 0 1 0 1
,,,,, 5 N5 max 0 1 347 — 0 1 0 (R 110 11
6 min 0 1 0 2 0 1.0 .1 0 1 0 1
7 N6 max 0 1 254 1 0 i1 0 1 g i1 0 1
8 min 0 1 0 3 0 1 0 1 0 1 e 1.
9 N7 max; 0 1 242 2 g 1 0 1 0 110 1.
10 min 0 1 0 3 0 .1 0 1 0 1 0 1
11 N8 max 0 i1 417 3 0 1 0 1 0 1.0 1.
12 min 0 1 2133 1 0 1.0 1 0 1 g 11
13 N9  |max 0. 1 707 3 0 1.0 1 0 1 0 1
.14 min 0 1 104 1 g 1 0 1.0 11 0 1
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Envelope Joint Reactions (Continued)

Joint XK LC Y [k} 1c 2kl LC MX[k-fl LC MY [k-fil LC MZ [k-f] LC‘
15 | N10  max 0 1799 3 0O 1.0 1, 0 1. 0 '1]
16 min 0 1 094 1 0 1.0 1 0 1 0 1]
17 N11__ imax 0 1 707 3 0 1 0 1 0 1 0 1
' 18 min 0 1 104 1 0 1. 0 1 0 1 0 1
19 N12  |max 0 1] 417 3 0 1 0 1. 0 1.0 1
20 min 0 11 133 1 0 1 0 1 0 1 0 1
| 21 N13  |max 0 1 255 2 . 0 1 0 1 0 1 0 1
| 22 min 0 1 0 3 0 1 0 1 0 1. 0 1
23 N14  |max 0 1 288 2 0 1 0 1 0 1 0 1
241 imin 0 1 0 3 0 1 0 1.0 1 0 1
25 N15  |max 0 1 347 1 0 1 0 1 0 1. 0 1
26 min 0 1 0 3 0 1 0 1 0 1 0 1
27 | Totals: Imax 0 13 3.045 1 0 1.
28 min -1.99 2 3.045 3 0 1 |

RISA-3D Version 10.0.1 (S AL\ \Design\12x7 box btm_service BR 52 Renaud 5778.r3d] Page 3



Page 66 of 110 Ck. GJP 3/31/15

Company : Renaud Feb 23, 2015
Designer . P Lefebvre 4.53 PM

12x7 BCWTS - BRS2 - Construction Phase - Service Loads - LC3 Only Checked By:

Job Number : 5778
Mmm

Member Section Forces

LC Member Label Sec Axiallk] yShearlk]  z Shearlk] Torquelk-ft] _ y-v Mo... z-zMo...
1 3 | M1 1 0 0 | 0 ! 0 | 0
2 2 063 -.116 0 0 0 | .036
3 3 126 -.259 0 0 0 A57
4 4 .189 -43 0 0 0 38
5 5 252 -.628 0 0 0 724 |
6 6 | .316 -.855 0 0 0 1.207
7 7 379 -1.108 0 0 0 1.846
8 8 442 -1.39 0 0 0
9 9 505 -1.699 0 0 0
10 10 568, ., -2.036 0 0 0
11 11 631 V8 24 0 0 0
12 12 694 L2792 0 0 0
13 13 757 -3.212 0 0 0
14 3 M2 1 0 0 0 0 0
15 2 063 116 0 0 0
16 3 126 259 0 0 0
17 4 189 43 0 0 0
18 5 252 628 0 0 0
19 6 .316 855 0 0 0
20 7 379 1.108 0 0 0
21 8 442 1.39 0 0 0
22 9 505 1.699 0 0 0
23 10 568 2.036 0 0 0
24 11 631 2.4 0 0 0
25 12 694 2.792 0 0 0
26 13 757 3.212 0 0 0
27 3 M3 1 3212 -757 0 0 0
28 2 (32123N¢  -885 0 0 0
29 3 3712 -1.012 0 0 0
30 4 3.212 -1.14 0 0 0
31 5 3.212 -1.267 0 0 0
32 6 3.212 -.978 0 0 0
33 7 3.212 -,399 0 0 0
34 8 3.212 .978 0 0 0
35 9 3,212 1.267 0 0 0
36 10 3.212 1.14 0 0 0
37 11 3.212 1.012 0 0 0
38 12 3.212 .885 0 0 0
39 13 3.212 757 R R R 0

RISA-3D Version 10.0.1

[Sh. A\ \Design\12x7 box btm_service BR 52 Renaud 5778.r3d]

Page 1



Page 67 of 110 Ck. GJP 3/31/15
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Job Number : 5778 12x7 BCwTS - BR52 - In Service Phase - Service Loads Checked By:
Load Combinations

- Description Solve PDeita SRSS B Fa.B.Fa. B.Fa. 8,..&7}_{;3... B..Fa.. B‘.A‘Fa.._ B,,_Ea.,,‘B... Fa..

1 DL Yes | 1.1 ; i - |

2 Backfill one leg 1,121

3 iBackfill two legs + Surcharge two .| 112 1.3 1.6 11711

4 Backfill to FG {Deck Moment) Yes 1712 6 3,64 5851

5 Backfill to FG (Knee Moment) Yes 112, 1.3 1.4 11511

8 Backfillto FG + LS leftlegonly | Yes 101 2. 13 1 4. 1511611

7__Backfill to FG + LS both legs| Yes 112 1.3, 1.4, 1.6 1611171

8 LC#4 + Truck Yes 11,2563 54, 5.5 1 M10.,

9 LC#4 + Tandem Yes 1.1 2.6 3. 5 4,5 5 1 M210.

10 LC#6 + Truck Yes 1.1 2 18, . 1/401.58 16,1 M110.

11 LC#6 + Tandem Yes 1.1.2 1.3, 1.4 1.5 1.6 1 M210. |

12 LCH#7 + Truck Yes 112 13, 1.4 15/ 161,71 M1.1.0..
113 LC#7 + Tandem Yes | . i1t i2 10301 0 4:.1.8.11601 711 M210.

_Envelope Member Section Forces
Member Sec Axiallk] _LC yShe.. LC zShear|. LC Torquelk-fi] LC y-y Momentk-.. LC z-z Moment[... LC

1 M1 1 max | 8723 | 9 11957 0. 1 0 1 0 1 0 1

2 min 765 1.0-137 1 1 0 1 0 1 0 1 0 1

3 2 max | 8786 | 9 ;1.5451 7 0. 1 0 1 0 1 .09 1

4 min .828 1.-137 1 0 1 0 1 0 1 -1.142 7

5 3 max | 8849 | 9 11112 7 0 .1 0 1 0 1 179 1
B min .891 1.0-185.8 0 1 0 1 0 1 -2.011 7

7 4 max | 8912 | 9 | 65217 | 0 1 g 1 0 1 269 1

8 min 955 1.-335 9 0 1 0 1 0 1 -2.588 7

9 5 max | 8975 [ 8 11685 7 O 1 0 1 0 1 43 9

10 min | 1.018 | 1 [-528/ 9 0 10 | 1 0 1 C28% | 75 Ms
ki 6 max | 9038 | 9 [-1371 1 0 1 0 1 0 1 41 9
12 min.| 1.081 -1 1-831111. ¢ 1 4] 1 0 1 -2.797 7

13 7 max | 9101 | 9 |-137 1 ¢ 1 0 1 0 1 1.392 9

14 min | 1144 | 1 -1.374 11 0 1 0 1 0 1 ~2.392 7

15 8 max | 9.164 | 9 -137: 1 0 1 2 1 0 1 2.091 9
186 min_ | 1.207 11 -1.945 11 0 1 0 1 0 1 -1.624 7

17 9 max | 9227 | 9 1-137' 1 0 1 2 1 0 1 2.947 9

18 min 12711 -2.543 11 0 .1 0 1 0 1 -474 7
19 10 max_| 9291 8 -137 1 g 1 0 A 0 1 3.971 9
20 min_ | 1.333 1 1 -3.169] 11 4] 1 g 1 o 1 .807 1

21 11 max | 9354 | 9 | -1371 1 0 1 0 1 0 1 6.179 11

22 min_| 1.396 1 1. -3.823 11 0 1 0 1 0 1 .896 1

23 12 max | 9417 | 9 1-137 1 1 0 1 0 1 0 1 8.896 11

24 min | 1459 | 1 -4.504 11 0 1 0 1 0 1 .986 1

25 13_ | _max 9.48 9 -137:1 1 0 1 0 1 0 1 12.066 11

26 min | 1523 | 1 -5213 11 0 1 0 1 0 1 1.078 1

27 | M2 1 max | 8723 | 9 | 137 | 1 0 1 0 1 0 1 0 i
28 min .765 1.1-19851 7 0 1 0 1 0 1 0 1

29 2 max | 8786 | 9 | 137 | 1 g 1 0 1 0 1 1.142 7
30 min 828 - 1--1.545 7 0 1 g 1 0 1 ~.09 1

31 3 max | 8849 | 9 | 155 | 9 G 1 0 1 0 1 2.011 7

32 min .891 11412, 7 4] 1 0 1 0 1 - 179 1
33 4 max | 8912 | 9 | 335 9 0 1 0 1 0 1 2.588 7
34 min :955 1..-687 8 0 1 0 11 o 1 ~.268 1

35 5 max | 8975 | 9 | .528 | 9 0 1 0 1 0 1 2.856 7

36 min_ | 1.018 -1 | -301..86 0 1 0 1 0 1 - 43 9

37 6 max | 9.038 | 9 | 734 9 0 1 0 1 0 1 2.797 7

38 min | 1081 |1 .112 8 0 1 0 1 0 1 -.841 9

39 7 max | 9101 1 9 11104 13 0 1 0 1 0 1 2.53 6
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Envelope Member Section Forces (Continued)

Member Sec Axiallk] LC yShe. LC zShearl. LC Torquelk-ftl 1C_y-v Momentlk-.. LC z-z Momentl... LC
40 min_| 1.144 | 1 | 137 1 g 1 0 1 0 1 1392 9
41 8 max | 9164 | 9 11675 13| O 1 g 1 0 1 2.017 6
42 min_| 1207 = 1 1.137 /1. 0 1 0 1 0 1 -2.091 9
43 9 max_ | 9227 | 9 1227311310 1 g 1 0 1 1.189 6
44 min 127 0.1 137001 0 1 0 1 0 1 -2.947 9
45 10 | max | 9291 | 9 12899131 0 1 0 1 0 1 .028 8
46 min- | 1.333 .1 1137 1 1 0 1 0 1 0 1 -3.971 9
47 11 ! max | 9354 | 9 13562113, 0O 1 0 1 0 1 -.896 1
48 min 11396 | 1 | .137 | 1 0 1 0 1 0 1 -5.169 9
49 12 | max | 9417 | 9 14234113, _© 1 0 1 0 1 -.986 1
50 min.| 1459 1 | 137 | 1 0 1 0 1 0 1 -5.954 13
51 13 | max | 948 | 9 4942 13| O 1 0 1 0 1 -1.076 1
52 min_| 1.522 | 1 | .137 1 0 1 0 1 0 1 -9.947 13
| 53 | M3 1 max | 4942 13 | -867 1., O 1 0 1 0 1 -1.076 1
54 min A37 1.1.-6.681 11 0 1 0 1 0 1. -12.066 11
55 2 max | 4942 1 131-994 1! O i 0 1 0 1.+ -094 1
56 min A37 0.1 16789 11,0 1 0 1 0 1 -5.308 11
57 3 max | 4942 13 /-591, 1. 0 1 0 1 0 1 2313 9
58 min A37 001 -4.448 11 0 .1 g 1 0 1 -1.284 i1
59 4 max | 4.942 | 13 -318 1 0 1 0 1 0 1 42 . 9
60 min A37 1 1 2691 11 0 1 0 1 0 1 A31 1 1
61 5 max | 4942 13| -16 | 1 0 1 0 1 0 1 5.005 9
62 min A37 0.1 1-1.589 11 0 1 g 1 0 1 832 1
63 6 max | 4.942 | 13 |-087 1 0 1 0 1 0 1 5.244 g
64 min A37 11 [ -9611 11 0 1 0 1 0 1 856 1
65 7 max | 4942 13| .34 13| O 1 0 1 0 1 4 5.271 9 S
66 min A37 1.1 -839 1 11 0 1 0 1 0 1 .858 1
67 8 max | 4942 |13 646 {13, 0 1 1 0 1 0 1 5.362 11
68 min A37 001 1 -425 | 11 0 1 0 .1 0 1 856 1
| 69 9 max | 4942 | 131.213/13) 0 1 0 .1 0 1 5.32 11
70 min A37 011016 1 0 1 0 1 0 1 .832 1
71 10 | max | 4,942 | 132298 13 0 1 0 1 0 1 4.676 11
72 min A37 001 1.318 1.1 0 1 0 1 0 1 731 1
73 11 max | 4942 |131/406 13, © 1o 0 1 0 1 2.934 11
74 min A37 0011891 1 0 1 0 1 0 1 A27 13
75 12 | max | 4.942 |13 /6507/13. 0 1 0 1 0 1 -.084 1
786 min A37 01 0..8%4 11 O 1 0 1 0 1 -3.487 13
77 13 | max | 4942 [1316379113| 0 1 g 1 0 1 -1.076 1
78 min A37 010,867 1 0 1 0 1 0 1 -8.947 13
79 | M4 1 max | 195 | 7 18723:. 9 0 1 0 1 0 1 0 (.
80 min_| -137 | 1 | .765 | 1 0 1 0 1 0 1 0 1
81 2 max | 195 | 7 17273 9 0 1 0 1 0 1 - 74 1
82 min_| -137 : 1 ..838 | 1 0 1 0 1 0 1 -8.416 9
83 3 max | 195 | 7 5888 9 0 1 0 1 0 1 -1.346 1
84 min_| -137 | 1 .81 1 0 1 0 1 0 1 -15.301 9
85 4 max ; 195 | 7 4499 9 0 1 0 1 0 1 -1.818 1
86 min_| -137 }.1.1.383 | 1 0 1 0 1 0 1.1 -20.858 9
87 5 max | 195 | 7 13176, 9 0 1 0 1 0 1 -2.164 1
88 min_| -137 1 1 | 285 | 1 0 1 0 1 0 1 -24.48 9
89 6 max | 195 | 7 |1.883! ¢ 0 1 G 1 0 1 -2.356 1
90 min | -137 | 1.1.128 | 1 0 1 0 1 0 1. -26.774 9
91 7 max | 195 |7 | 554 9 0 1 0 1 0 1 -2.423 <)
92 min | -137 |1 55419 0 1. 0 1 0 1 (275349 Mg
93 8 max | 195 | 7 |-128 1 0 1 g 1 0 1 -2.356 i
94 min_ | -137 |1 /-1.883 8 0 1 0 1 0 1.1 -26.774 9.
95 9 max | 195 | 7 |-255] 1 0 1 0 1 0 1 -2.154 1
L96 Lomin | -137 | 113,176 9 0 1 0 1 0 1 -24.48 9
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Envelope Member Section Forces (Continued)

Member Sec Axiallk] _LC yShe.. LC zShear.. LC Torquelk-fil LC y-y Momentlk-.. LC z-z Momentl... LC
97 10 max 1.95 7 1-383 1 0 1 g 1 0 1 1 -1.818 1
98 min -137 . 1 -4.499 9 0 1 0 1 0 1 -20.658 9
99 1" max 1.95 7 1-51 11 0 1 0 1 0 1 -1.346 1
100 min | -.137 | 1 -5.888 9 o1 0 1 0 1...-15.301 9
101 12 max 1.95 7 1-838] 1 0 1 0 '1 0 1 -74 1
102 min -137 1.1 -7.273 9 0 1 g 1 0 1 -8.416 9
103 13 max 1.95 7 1-765 1 o 1 0 1 0 1 0 1
104 min -137.1.1 -8.723 9 Q 1 0 1 0 1 0 1

Envelope Joint Reactions

Joint XKk LC Y[ LC ZK LC MX[kfl LC MY [k-ft] LC MZ[k-f] LC
1 N1 max 0 12 3.38 9 0 1 0 1 0 1 0 1
2 min -1.222 10 656 1 0 1 0 1 0 1 0 1
3 N4 max 0 11 347 11 0 1 0 1 0 1 0 1
4 min 0 1 856 1 0 1 0 1 0 1 0 1
5 N5 max 0 1 2.678 9 0 1 0 1 0 1 0 1
8 min 0 1. B3 1 0 1 0 1 0 1 0 1
7 NG max 0 1 1.809 13 0 1 0 1 4] 1 0 1
8 min 0 1 A 1 0 1 0 1 0 1 0 1
9 N7  |max 0 1 1.317 11 6 1. 0 1. 0 1 0 1
.10 min 0 1 .286 1 0.1 0 1 0 1 0 1
11 N8 |max 0 1 824 11 0 1 0 1 0 1 0 1
12 min 0 1 201 1 0 1 0 1. 0 1 0 1
13 N9 |max 0 1 489 1 0 1 0o 1 0 1.0 i1
14 min 0 1 148 1 0 1 0 1 0 1 0 1
15 N10 _ |max 0 1 .362 13 0 1 0 1 0 1 0 1
16 min 0 1 131 1 0 1 0 1 0 1 0 1
17 N11 max 0 1 473 13 0 1 0 1 0 1 0 1
18 min 0 1 149 1 0 1 0 1 0 1 0 1
19 N12 max 0 1 784 13 0 1 0 1 0 1 0 1
20 min 4] 1 201 i 0 1 0 1 0 1 0 1
21 N13  max 0 1 1279 13 0 i1 0 1. 0 1 0 1
| 22 min 0 1 286 1 0 1 0 1 4] 1 0 1
23 N14 max 0 1 1.911 M o 1 0 1 0 1. 0 1
24 min 0 1 4 1 0 1 0 1 0 1 0 1
25 N15 max 0 11 2.714 M 0 1 0 1 0 1 0 1
26 min 0 1 531 1 0 1 0 1 0 1 0 1
27 | Totals: |max 0 12 20.188 9 | 0 1
28 min -1.222 10 4576 1 0 11 ! 3
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LC Member Label Sec Axiallk] ¥ Shearlk _Z Shearlk] Torguelk-ft] _ y-y Mo... z-z Mo...
1 7 M1 1 6.351 1.85 0 0 0 0
2 2 6.414 1.545 0 0 0 -1.142
3 3 6.477 1.112 0 0 0 -2.011
4 4 6.54% 582 a 0 4] -2.588
5 5 < 6.604°Ms 165 0 0 0 $2.85685
6 6 6.667 <351 0 0 0 -2.797
7 7 6.73 ~.894 0 0 0 -2.392
8 8 6.793 -1.464 Q 0 0 ~1.624
9 9 6.856 -2.083 0 0 0 -474
10 10 6.919 -2.689 0 0 0 1.075
11 11 5.982 -3.342 0 0 G 3.042
12 12 7.045 -4.023 0 0 0 5.444
13 13 7.108 -4.732 0 0 0 8.301
14 7 M2 1 6.351 -1.95 0 0 0 0
15 2 6.414 -1.545 0 0 0 1.142
16 3 8.477 -1.112 0 0 0 2.011
17 4 . 6.541 ...-B52 0 0 0 2.588
18 5 6.804 -165 {4 0 0 2.856
19 6 6.667 381 0 0 o 2.797
20 7 673 894 0 0 0 2.392
21 8 6,793 1.464 0 0 0 1.624
22 9 6.856 2.0683 a 0 0 AT4
23 10 6919 2689 0 Q 8] -1.075
24 11 6.982 3.342 0 0 0 ~3.042
25 12 7.048 4,023 o 0 0 -5.444
26 13 7.108 4.732 0 0 0 -8.301
27 7 M3 1 4732 -4.891 0 0 0 -8.301
28 2 4,732 -5:018 0 0 0 -3.071
29 3 4.732 ~3.24 0 0 0 282
30 4 4,732 -1.908 0 0 4] 2.228
31 5 4732 -1.019 0 0 0 3.236
32 8 4732 - 485 0 0 0 3.682
33 7 4732 - 179 Q 0 0 3.803
34 8 4,732 485 0 0 0 3.682
35 9 4732 1.019 0 0 0 3.236
36 10 4,732 1.908 0 0 0 2.228
37 11 4732 3.24 0 0 0 .282
38 12 4,732 5018 0 0 0 ~3.071
39 13 AT32 4.891 0 0 8] -8.301
40 7 M4 1 1.95 6.351 0 0 0 0
L 5 I N 2 1.95 5.293 0 0 Q -6.145
42 3 1.95 4.234 0 0 0 -11.174
43 4 1.95 3.178 0 0 0 __-15.084
44 5 1.95 Lo2a7 0 0 0 _-17.878
45 6 1.85 1.059 0 0 0 -19.554
46 7 1.95 0 0 0 0. .~20112
47 8 1.95 -1.0569 O 0 0 -19.554
48 9 1.95 -2 417 0 4] 0_.-17.878
49 10 1.95 -3.176 0 0 0  ~15.084
50 11 1.85 ~4.234 Q 0 0 - =11174
51 12 1.95 -5.293 0 0 0 -6.145
52 13 1.95 L -B.381 0 0 0 0
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Envelope Member Section Forces

—___Member Sec Axiallk] LC yShe.. LC zShearl... LC Torquelk-fil LC y-y Momentlk-.. LC z-zMomentl.. LC
1 M1 1 max | 8723 | 9 367 | 9 0 g G 9 0 9 0 9
2 min [ 6351 .9 [ 16119 0 2] Q g 0 9 0 g
3 2 max | 8786 | 9 | 216 9 0 9 0 9 0 9 -.057 9
4 min | 64149 .01 . 9 0 9 0 9 0 9 - 181 9
5 3 max | 8849 | 9 | 0511 9 0 9 4] 9 0 9 -.01 9
(4] min--6.477 9 1-155 9 0 9 0 9 0 9 ~279 g
7 4 max_ | 8912 | 9 -129 9 0 9 0 9 0 9 149 9
8 min_| 6541 .9 1-335 89 g 9 g 9 0 9 -.254 g
9 5 max | 8975 9 -322.9 0 9 0 g 0 9 43 9
10 min | 6604 9 |-528:9 0 9 0 9 0 9 -108 9
11 8 max | 9.038 | 9 |-528 9 0 9 0 9 0 9 .841 9
12 min_. 6,667 1.9 [-~734 9 0 9 0 9 0 9 189 9
13 7 max | 9101 | 9 -749 9 0 9 0 9 0 9 1.392 9
14 min 673 1.9 1-955 9 g 9 0 9 0 9 .585 g
15 8 max | 9164 | 9 [-983| 9 0 9 0 9 0 9 2.091 9
16 min | 8793 1.9 -1.189, 9 0 9 0 g9 0 9 145 9
17 9 max | 9227 | 9 -1,232] 9 0 9 0 9. 0 9 2.947 9
18 min 176,856 | 9 1-1.438 9 0 9 0 9 0 9 1.872 9
18 10 max | 9291 | 9 -1.494 © g 9 o g g 9 3.971 g
20 min| 6919 9. ~1.7-1:8 0 9 0 9 0 9 276 9
21 11 max | 9354 | 9 -1.769 9 0 9 0 g 0 9 5.169 9
22 min_ 6982 | 9 -1.975 9 0 9 0 9 0 9 3.825 9
23 12 max_| 9417 | 9 -2.059 9 0 9 o 9. 0 9 6.553 9
24 min .y 7.045 -9 -2.265 9 0 9 0 g 0 9 5.074 9
25 13 max 9.48 9 -2.363] 9 0 9 0 9 g 9 8.13 9
26 min -7.108 . 9 -2.569 9 0 g 0 9 0 9 6.516 9
27 | M2 1 max | 8723 | 9 1-161 9 0 9 0 9 0 9 4] 9
28 min 1 6.351...9 -3671 9 0 9 0 9 0 9 0 9
29 2 max | 8786 ' 9 | -01 19 0 9 0 9 0 9 191 9
30 min | 6414 1.9 -2161 9 0 9 0 9 0 9 087 9
31 3 max | 8849 | 9 | 1585 | © VN 0 9 Q 9 279 9
32 min_ 8477 9 |-081 8 0 9 8] g 0 9 .01 9
33 4 max | 8912 19 | 3368 9 0 9 0 9 0 9 254 9
34 min_ | 6541...9 1.129 -9 0 9 0 g 0 9 - 148 g
35 5 max | 8975 9 15281 9 0 9 0 9 0 9 .108 9
36 min_ [ 6.604 .8 .322 . 9 4] 9 0 9 0 9 -43 9
37 8 max | 9038 | 9 | .734 | © 0 g 0 9 0 9 -.169 9
38 min_| 6667 : 9. .528 -9 0 9 0 9 0 9 -.841 9
39 7 max | 9101 | 9 | 955 | 9 0 9 g ] 4] 9 -.585 9
40 min 673 ..8..748. 9 0 9 0 9 0 9 -1,392 9
41 8 max | 9.164 | 9 1.189| 9 0 9 0 9 0 9 -1.15 9
42 min 6793 19 -.983 . 9 0 9 0 g 0 9 -2.091 9
43 9 max | 9227 | 9 11438 9 0 9 0 9 0 9 -1.872 9
44 min 16,856 91232 6 0 9 0 9 0 9 -2.947 9
45 10 max | 9291 ' 9 17 | ¢ g g 0 9 0 9 -2.76 9
46 min. | 6.919 | 9 11494 9 0 9 0 9 0 9 -3.971 g
47 11 max | 9354 | 9 1975, 9 0 9 0 g 0 9 -3.825 9
48 min 698291769 -9 g 9 G g 0 9 -5.169 9
49 12 max | 9417 | 9 2265 9 0 g 0 g 0 9 -5.074 9
50 min_ | 7.045 .8 120699 0 9 0 9 0 9 -6.553 9
51 13 max 948 | 9 2569 9 0] 9 o 9 0 9 -6.516 9
52 min..| 7,108 982363 9 Q 9 0 9 0 9 -8.13 9
53 | M3 1 max | 2569 | 9 -4622 9 g 9 0 9 0 9 -6.516 9
54 min_ 2363 | 9 -6.105 9 0 9 0 9 0 9 -8.13 g
55 2 max | 2569 | 9 475 9 0 g 0 9 0 9 -1.284 9
56 min 012,363 1 9. -6.233.8 0 9 4] 9 0 9 -1.859 9
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Envelope Member Section Forces (Continued)

Member _Sec Axiallk] _LC yShe... LC z Shear[.. LC Torquelk-fil LC_y-y Momentk-.. LC z-zMoment[.. LC
57 | 3 | max | 2569 | 9 [-2873/ 9 0 9 0 9 0 9 | 2313 9
58 min_| 2363 9 3685 9 0 | 9 0 .9 0 9 1.26 9
| 59 4 | max | 2569 | 9 1549/ 9  © 9 0 9 0 9 4.2 9
60 min | 2363 9 -1932 9 0 9 0 ) 0 9 | 2937 9
61 5 | max | 2569 | 9 |-689 9 0O 9 0 9 0 9 | 5005 9
62 min | 2363 19 -922. 9 0 9 0 9 0 9 3677 9
| 63 6 | max | 2569 | 9 -175. 9 0O 9 0 9 0 9 5244 9
64 min .9 -462, 9 0O 9 0 9 0 9 3939 9
65 7 | max K25697°9 | 277 /9 0O 9 0 9 0 9 | (5271 9
66 min (29633 9 [ -277. 9 0 9 0 9 0 9 | 4007 9
67 8 | max |2 9 1462 9. 0O 9 0 9 0 9 | 5244 9
68 min | 2363 9 | .175,. 91 0 9 0 9 0 9 | 3.939 9
69 9 | max | 2569 | 9 922 .9 0 9 0 9 0 9 | 5005 9
70 min 12363 | 9 689 9 0 9 0 9 0 9 | 3677 9
71 10 | max | 2569 | 9 11932 9 0O 9 0 9 0 9 4.2 9
72 min | 2363 9 [1549 9 @ 0 ) 0 9 0 9 | 2937 9
73 11 | max | 2.569 | 9 /13685 9 | 0O 9 0 9 0 9 | 2313 9
74 min | 2363 | 9 12873 9| 0 9 0 9 0 9 1.26 9
75 12 | max | 2569 | 9 (6233, 9 O 9 0 9 0 9 | -1.284 9
76 min | 2363 9 475 91 0 9 0 9 0 9 -1.959 9
77 13 | max | 2569 | 916105/ 9 0 9 0 9 0 9 | 6516 9
78 min | 2363 | 9 4622/ 9| 0O 9 0 9 0 9 -8.13 9
79 | M4 | 1 | max | 367 | 9 18723 9! 0O 9 0 9 0 9 0 9
80 min | 161 | 9 6351 9 0 9 0 g9 0 9 0 9
81 2 | max | .367 | 9 7273 9 0O 9 0 9 0 9 | -6.145 g
82 mn | 161 | 9 (5274 91 0 9 0 9 0 9 | -8416 9
| 83 3 | max | 367 | 9 5888 9 0 9 0 9 0 9 -11.174 9
| 84 min | 161 | 9 4168/ 9 | © 9 0 9 0 9 | -15.301 9
85 4 | max | .367 | 9 14499, 9| 0 9 . 0 9 0 9  -15.084 9
86 min | .161 | 9 13033, 9 0 9 0 9 0 9 | -20.658 9
87 5 | max | 367 |9 13176 9 0 9 0 9 0 9  -17.878 g9
88 min_ | 161 | 9 /1868 9 0 9 0 9 0 9 | -2448 9
89 6 | max | 367 | 9 1883 9 0 9 0 9 0 9 | -19.554 9
90 mn | 161 |9 67419 0 9 0 9 0 9 | -26.774 9
91 7 | max | 367,.9 554191 0 9 0 9 0 9 @ -20.112 9
92 min | (16D *9 -554 9 0 9 0 9 0 9 (-27.534 9
93 8 | max | 367 1 9 /-67419 0 9 0 9 0 9 | -19.554 g
94 min | 161 | 9 -1.883 9 | 0 9 0 9 0 9 | -26.774 9
95 9 | max | .367 | 9 1868 9 0 9 0 9 0 9  -17.878 9
96 min_| 161 9 -3.176. 9 | 0 9 0 9 0 9 | -2448 9
97 10 | max | .367 | 9 -3033 9| 0 9 0 9 0 g9 | -15.084 9
98 min | 161 | 9 -4499 g | 9 0 9 0 9 | -20.658 9
99 11 | max | .367 | 9 4168 9 | 0 9 0 9 0 9 | -11.174 9 |
100 min | .161 9 -5888 9 0 | 9 0 9 0 9 | -15.301 9
101 12 | max | .367 | 9 |-5274 9 0 9 0 9 0 9 | -6.145 9
102 min | 161 | 9 7273 9 0 9 0 9 0 9 | -8416 9
103 13 | max | .367 | 9 6351 9 | 0O 9 0 9 0 9 0 g
104 min_| 161 | 9 8723/ 9 0 9 0 19 0 9 0 9
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Member Section Forces

LC Member Label Sec Axiallk] ¥ Shearlk] _ z Shearlk] Torquelk-fi]  y-yMo... z-zMo..
1 4 M1 1 6.351 372 0 0 0 0
2 2 8414 .22 0 0 0 - 194
3 3 6477 055 0 0 0 -284
4 4 6.541 ~ 124 0 0 0 -.262
5 5 6604 - 317 0 0 0 -118
6 8 6,667 - 524 0 0 0 155
7 7 6873 « 745 0 0 0 .568
8 8 6.793 - 979 0 0 4] 1.13
9 9 6.856 -1.227 0 0 0 1.85
10 10 6.91¢ -1.489 0 0 0 2.736
11 11 5,982 -1.765 0 0 0 3.797
12 12 7.045 -2.085 0 0 0 5.043
13 13 7.108 -2.358 0 0 0 6.483
14 4 M2 1 6.351 -~ 372 0 0 0 0
15 2 6414 - 22 0 0 0 194
16 3 68477 - 055 4] 0 0 284
17 4 6.541 124 0 0 4] 262
18 5 6.604 347 0 0 0 119
19 5] ‘ 6.667 524 0 0 0 - 155
20 7 6.73 745 0 0 0 -.568
21 8 6.793 8798 0 0 0 -1.13
22 9 6.856 1.227 0 4] 0 -1.85
23 10 6.919 1.489 0 0 4] -2.736
24 11 6,982 1.765 0 0 0 -3.797
25 12 7.045 2.055 0 0 0 -5.043
26 13 7.108 2.358 0 0 0 -6.483
27 4 M3 1 2.358 -4.817 0 0 0 -6.483
28 2 2.358 -4.744 0 0 0 -1.542
29 3 2.358 -2.865 0 0 0 1414
30 4 2.358 -1.543 g 0 0 2.975
31 5 2.358 ~ 127 0 0 0 3.675
32 8 2.358 - 301 0 o 0 3.926
33 7 2.358 -116 0 0 0 3.981
34 8 2.358 301 0 0 0 3.926
35 9 2.358 727 0 0 0 3.675
38 10 2.358 1.543 0 0 0 2.975 |
37 11 2.358 2.865 0 0 0 1.414
38 12 2.358 4,744 0 Q 0 -1.542
39 13 2.358 4617 0 0 0 -8.483
40 4 M4 1 372 6.351 0 Q 0 {4}
41 2 372 5293 0 0 0 -6.145
42 3 372 4,234 0 0 0 -11.474
43 4 372 3176 0 0 0 -15.084
44 5 372 2417 0 0 0 -17.878
45 6 372 1.059 0 0 0 -19.554
46 7 372 0 0 0 0 0.11
47 8 372 -1.05%9 0 0 0 -18.554
48 9 372 -2.117 0 0 0 /-17.878
49 10 372 ~-3.176 0 0 0 sf -15.084
50 11 372 ~4.234 0 0 0 -11.174
51 12 372 -5.293 0 0 0 -6.145
52 13 372 -8.351 0 0 0 0

e,

#

Mol
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Job Number : 5778
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{ oad Combinations

Description Solve PDeita SRSS B..Fa. B. Fa.B. Fa.B.Fa.B.Fa. B._Fa.B.Fa.B. Fa.
1 DL Yes ‘ 1125 '
2 Backfill one leg Yes 11252 118
3 |Backfill two legs + Surcharge twe ... Yes 111252 18,3 158 6 1757 1.75
4 Backfill to FG-(Deck Moment) 10126 2 08183 - 9.:.41.75 513
5 Backfill to FG (Knee Moment) 11252 15 3 15 4. 15 5113
8 Backfill to FG + LS left leg only 1125215 3 158 4 15 5 136175
7 _Backfill to FG + LS both legs 1126 2 16 3 15 4 15 56 13811757 |175
8 LC#4 + Truck 11262813 1.9-4°75/5 1.3 M118..
9 LC#4 + Tandem 1125219 3,894,755 1.3 M218..
10 LC#6 + Truck 11252 115/3 154 15 5 1.3 6 1.75M118..
11 LC#6 + Tandem 1,125 2115/3 .15 4 15 5 13 6 [1.75M218..
12 LC#7:+ Truck 11252 1153 15415 513 61757 1.75M118..
13 LC#7 + Tandem 11252 156 3 15 4 .15 5 .13 6175 7 1.75M218..
14 Strength i
15 Backfill to FG + LS left leg only 11258 2 115 315 4 15 5113/ 6 135
16 Backfill to FG + LS both legs 1126215315415 5 13 61357 135
17 LC#4 + Truck 1125 2.9 '3 9 4 755 13 M114..
18 LC#4 + Tandem 11252 .9 3.9 4 .75 5 1.3 M214.
19 LC#15 + Truck 1125215 3 .15 4 15513 6 1.35M114..
20 LC#15+ Tandem 1125 2163 18/4115 513 6 1.35M214.. |
21 LC#16 + Truck (11252 153 15 4 15 513 6 1357 135M114..
22 LC#16 + Tandem 1111252 15/3/15 4 15 5(1.3 61357 11.35M2/14..,
Envelope Member Section Forces
Member Sec Axiallk]  LC yShe. LC zS8hear. LC Torquelk-fi] LC y-y Momentk-. LC z-z Momentl... _LC
1 M1 1 max 0 1 0 11 0 1. 0 1 0 1 0 1
2 min 0 1 0 1 0 1 Q 1 0 1 0 1
3 2 max 079 | 3 0 1 0 1 0 1 0 1 063 3
4 min 079 1..-199 3 0 1 4] 1 0 1 0 1
5 3 max 1688 1 3 0 1 g 11 o 1 0 1 .269 3
o] min .158 1.1-439 3 0 i 9 1 0 1 0 1
7 4 max 237 1 3 0 1 0 1 0 - 0 1 .645 3
8 min 237 1..-721. 3 0 1 Q 1 g 1 0 1
9 5 max 316 1 3 G 1 0 1 G 1 0 1 1.219 3
10 min 316 1.-1.044 3 0 1 0 1 0 1 0 1
11 6 max 394 | 3 0 1 0 1 0 1 0 1 2.018 3
12 min 394 11409 3 0 1 0 1 0 1 0 1
13 7 max 473 |1 3 0 1 0 1 0 1 0 1 3.068 3
14 min 473 1.-1.8151.3 0 1 0 i 0 1 0 1
15 8 max 552 3 0 1 0 1 0 1 0 1 4.397 3
16 min :552 1.-2.263 3 0 1 0 1 0 1 0 1
17 9 max 631 3 0 1.0 1 0 1 0 1 6.032 3
18 min 631 1:-2.752 -3 0 1 0 1 0 1 0 1
19 10 | max 71 3 0 1 0 1 0 1 0 1 7.999 3
20 min A 1.-3.283 3 0 1 0 1 0 1 0 1
21 11 max 789 | 3 0 1.0 1 o 1 0 1..(10.326 33 V\M
22 min .789 1 .-3.855 -3 0 1 0 1 0 1 0 1
23 12| max .868 | 3 0 1 0 1 0 1 0 1 13.04 3
24 min .868 1.1-4.468; 3 0 1 0 1 0 1 0 1
25 13 | max 947 | 3 0 1 0 1 0 1 0 1 16.189 3
26 min 847 161233 0 1 0 1 4] 1 0 1
27 | M2 1 max Q 1 0 1 0 1 0 1 0 1 0 1
28 min 0 1 0 1 0 1 0 1 0 1 0 1
29 2 max 079 13119913 0 1 0 1 0 1 0 1
30 min 07911 0 1. 0 1.1 0 A 0 1 - 063 3
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Envelope Member Section Forces (Continued)

s
=

Member _Sec Axiallk] LC yShe.. LC zShearl.. LC Torguelk-fil LC y-y Momentk-.. LC z-zMoment.. 1C
31 3 max | 158 | 3 | 439 3 0 1.6 1 0 1 0 1
32 min 158 11 0 1 0 1 0 1 0 1 -.269 3
33 4 max 237 1.3 17211 3 0 1 0 1 0 1 0 1
34 min 237 01 0 1 0 1 0 1 0 1 -.645 3
35 5 max 2316 0 3 11.044 3 8 1 0 1 0 1 0 1
36 min 316 11 0 1 0 1 o 1 0 1 -1.219 3
37 6 max | .394 | 3 1409 3 0 1 0 .1 0 1 0 1
38 min 394 .1 0 1 0 1 0 1 0 1 -2.018 3
39 7 max_ ;| 473 | 3 11.815) 3 0 1 0 1 0 1 0 1
40 min 473 11 0 1 0 1 0 1 0 1 -3.068 3
41 8 max_ | 552 | 3 [2.263 3 0 1 0 1 0 1 0 1
42 min b52 11 0 1 0 1 0 1 0 1 -4.397 3
43 9 | max_ | 631 | 3 12752 3 0 1 0 1 0 1 0 1
44 min 831 1.1 0 1 0 1 0 1 0 1 -6.032 3
45 10 | max 11 3 13283/ 3 0O 1 0 1 0 1. 0 1
46 min 21 1 0 1 0 1 0 1 0 1. -7.899 3
47 11 | max | .789 | 3 13.855] 3 0 1.0 1 0. 1 0 1
48 min 789 1 0 1 0 1 0 1 0 1..-10.326 3
49 12 | max | .868 | 3 4468 3 0 .1 0 1 0 1 0 1
50 min .868 .| 1 0 1 0 1 0 1 0 1 -13.04 3
51 13 . max | 947 | 3 5123, 3 0 1 0 1 1] 1 0 1
52 min 947 |1 0 1 0 1 0 1 0 1.1 -16.169 3
53 | M3 1 max_ | 6123 | 3 |-378 1 1 0 1 g 1 0 1 0 1
54 min 0 1..-.947 2 0 1 0 1 0 1.1.-16.169 3
55 2 max | 6123 | 3 |-5837 ] 1 0 1 0 .1 0 1 483 d
56 mn | 0 [1-11062 0 @ 1 0 1 0 1 (-15.085 3 I
57 3 max | 5123 | 3 |-2682| 1 (O 1 0 1 0 1 B/6 1
58 min 0 1.-1.265 2 0 1 0 1 0 1. -13.834 3
59 4 max | 5123 | 3 | 124 | 1 0 1 o 1 0 1. 701 1.
60 min 0 1.1-1.425! 2 0 1 0 1 0 1. -12.414 3
61 5 max_| 5123 | 3.1 13 | 1 0 1 0. 1 0 1 654 1
62 min 0 1.-1.584 3 0 1 0 1 0 1. -10.826 3
63 6 max | 6123 | 3 | .1 1 6 1 0 1 0 1. .601 1
64 min 0 1.-1.367, 3 g 1 0 1 0 1 -9.467 3
65 7 max | 5123 | 3 [-059 1. 0 1 0 1 0 1 579 1
66 min 0 1..-854 2 0 1 0 1 0 1 -8.948 3
67 8 max | 5123 | 3 11367, 31 0 1 0 1 0 1 .601 1
68 min 0 1..-7051 2 0 1 0 1 0 1 -8.467 3
69 9 max | 5123 | 3 11584 3 0 1 g 1 0 1 654 1
70 min 0 1.1-482 2 0 1 0 1 0 1...-10.826 3
71 10 | max | 5.123 | 3 (1425, 3 g 1.0 1 0 1 764 2
72 min 0 1.1-281, 2 0 1 o 1 Y 1. -12.414 3
73 11 | max | 5123 | 3 |1.265] 3 0 1 0 1 0 1 .768 2
74 min 0 11262 1 1 0 1 0 1 0 1...-13.834 3
75 12 | max | 5123 | 3 |1.1061 3 0 1 g .1 0 1 L34 2
76 min 0 11837 1 1 0 1 0 1 0 1...-15.085 3
77 13 | max | 5123 | 3 | .947 (3 0 1 0 1 0 1 0 1
78 min 0 1.1.378 i1 o0 1 0 1 0 1 -16.169 | 3 |
_Envelope Joint Reactions
_Joint X [K] LC Y [K] LC ZIK LC MX[kft] LC MY [kff] LC MZ[k-fi] LC
1 N1 max 0 3 _.569 1. 0 1. 0 i1 0 1. 0 1
2 min -2.985 2 0 2 0 1 0 1 0 1 0 1
3 N4 max 0 1 569 1 0 1 0 1 0 1 0 1
4 min 0 1 0 3 0 1 0 1 0 1 0 1
5 NS max 0 1 434 1 I I 0 1 o 11 0 1
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Envelope Joint Reactions (Continued)

Joint X [k] LC Y 1Kl LC  ZIK LG MXIk-fll_LC MY[k-fil LC MZIk-fl_LC
6 min 0 1 0 2 0 1 011 0 1 0. 1
7 N6 max 0 1 318 1 0 1. 0 1 0 1 0 1
8 min 0 1.0 0 2 0 1 0 1 0 1 0 1
9 N7 max 0 1 228 1 0 1 0 1 0 1 0 1
10 min 0 1 0 3 0 1 0 1 0 1. 0 1
11 N8 max 0 1 376 3 0 1 0 1 0 1 0 1
12 min 0 1 166 1 0 1 0 1 0 1 0 1
13 Ng max 0 1 .956 3 0 1 0 1 0 1 0 1
14 min 0 1 13 1 0 1 0 1 0 1 0 1
15 N10  |max 0 1 1.142 3 0 1 0 1 0 1 0 1
16 min 0 1 118 1 0 1 0 1 0 1 0 1
17 N11  [max 0 1 .956 3 0 1 0 1 0 1 0 1
18 min 0 1 13 1 0 1 0 1 0 1 0 1
19 N12  max 0 1 .376 3 0 1 0 1 0 1 0 1
20 min 0 1 168 1 0 1 0 1 0 1 0 1
21 N13  Imax 0 1 357 2 0 1 0 1 0 1 0 1
22 min 0 1 0 3 0 1 0 1 0 1 0 1
23 N14  |max 0 1 - .385 2 0 1 0 1 0 1 0 1
24 min 0 1 0 3 0 1 0 1 0 1 0 1
25 N15  |max 0 1 443 2 0 1 0 1 0 1. 0 1
26 min 0 1 0 3 0 1 0 1 0 1 0 1
27 | Totals: |max 0 3 3.806 1 0 1 ,
28 min -2.985 2 3.806 3 0 1
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Member Section Forces

LC Member Label Sec _Axiallk] v Sheark] _ z Shearlk] Torguelk-f]  y-yMo... zzMo...
1 3 M1 1 0 0 0 0 0 0
2 2 079 -.199 0 0 0 063
3 3 158 -.439 0 0 0 269
4 4 237 -721 0 0 0 645
5 5 316 -1.044 0 0 0 1.219
6 6 394 -1.409 0 0 0 | 2018
7 7 473 -1.815 0 0 0 |3.068
8 8 552 -2.263 0 0 0 | 4.397
9 9 .63’1 2.752 0 0 0 6032

10 10 M 3283 0 0 0 | 7.999,

11 11 ¢ ?89) {*2%9 0 0 0 (10.326.)
12 12 868 5468 0 0 0 13.04
13 13 947 -5.123 0 0 0 16.169
14 3 M2 1 0 0 0 0 0 0
15 2 079 199 0 0 0 | -063
16 3 158 439 0 0 0 -.269
17 4 237 721 0 0 0 -.645
18 5 316 1.044 0 0 0 -1219
19 6 394 1,409 0 0 0 2018
20 7 473 1.815 0 0 0 | -3.068
21 8 552 2263 0 0 0 -4.397
22 9 631 2.752 0 0 0  -6.032
23 10 71 3.283 0 0 0 -7.999
24 11 789 3.855 0 0 0 -10.326
25 12 868 4.468 0 0 0 -13.04
26 13 .947 5.123 0 0 0 -16.169
27 3 M3 1 %ﬁ, -947 VM 0 0 0 -16.169
28 2 (’5 12 i 106 2'¥ 0 0 0 <:15.085
29 3 s 0. 0 0 13834
30 4 5 123 -1.425 0 0 0 -12.414
31 5 5.123 -1.584 0 0 0 -10.826
32 6 5.123 -1.367 0 0 0 | -9.467
33 7 5.123 -571 0 0 0 | -8.948
34 8 5.123 1.367 0 0 0 1-9.467
35 9 5,123 1.584 0 0 0 -10.826
36 10 5123 1.425 0 0 0 -12.414
37 11 5.123 1.265 0 0 0 -13.834
38 12 5.123 1.106 0 0 0 -15.085
39 13 5123 | .947 0 0 0  -16.169

me————————————n e ——————————
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Description Solve PDelta SRSS B..Fa. B..Fa..B. Fa.B.Fa.B.Fa.B.Fa. B. Fa..B. Fa..
,,,,, 1 DL Yes 1125 | 1 T

2 Backfill one leg 11252 115

3 |Backfill two legs + Surcharge two .. 1128 2 116 3 15 6 175 7 1.75

4 Backfill to FG (Deck Moment) Yes 112829 310 147551173

5 Backfill to FG (Knee Moment) Yes 11126 2 15 3115 415 5113 !

5 Backfill to FG + LS left leg only Yes 4 125; 2151311584115 5113 6175 |

7 _|Backfillto FG + LS both legs.  Yes 11252 15 3 15 4 15 5/13 61175 7 |1.75

8 LC#4 + Truck Yes 1128 2 993 .94 .75 5 1.3 M118..

9 LC#4 + Tandem Yes 1125219 3.9 4755 1.3 M218..

10 LC#B + Truck Yes 11252 183 15 4115 5 1.3 68 1.75M118.,

11 LC#6 + Tandem Yes 112502 15 3 1.6/ 4 1.5 56 13 6 1.75M2 ?8

12 LC#7 + Truck Yes 111252 15 3154 15 5 13,6175 7 1.75M1/1.8..

13 LC#7 + Tandem Yes 11252 153 15 4 15 5113 6 1.75 7 [1.75M211.8 ..

14 Strength li | b ] ‘

15 Backfill to FG + LS left leg only Yes 11252 15 315 4 .15 5 13 6 /1.35

16 Backfill to FG + LS both legs|  Yes 11252115/ 3.15/4 15/5 13 6 1357 135

17 LC#4 + Truck Yes 1128218 3/ 914 .75 5 13 M114.

18 LC#4 + Tandem Yes (11252 .93 .9 .4 755 13M214..

I 19 LC#15 + Truck Yes 1,125 2 15 315 4 15 5 1.3 6 1.35M114..

20 LC#15+ Tandem Yes 111252 15315 415 5 13 6 /135M2114..

21 LC#16 + Truck Yes 1125215 3 15 4 15 5 1.3 6 135 7 1.35M1.14...
22 LC#16 + Tandem Yes L1 1e5 2 118131154115 5 1361357 Q1-35<M2:1-4j§
Envelope Member Section Forces
Member Sec Axiallk] LC yShe.. LC zShear.. LC Torquelk-fil LC y-y Moment{k—..{ LC z-z Momentl... LC .
1 M1 1 | max |12.365] 11 | 32 7., 0 1 0 1 0 L1 0 I
2 min 857 1.0-172 1 1 0 1 0 2] 0 1 0 1

3 2 max_; 12.444 11 2567 | 7 L0 1 0 1 0 1 112 1

4 min 10361 1-172 1 1 0 1 1] 1 0 1 -1.884 7.

5 3 max_; 12.523 1 11 11893 7 0 1 0 1 0 1.1 224 1

5 min A4 01 =172 01 L I 0 1 0 1 ~3.342 7

7 4 max 112602 | 11 11.177 7 0 1 0 1 0 1 336 1
-8 min 1193 1 1.-352 9 0 1 0 1 0 1 -4,347 7.

9 5 max [12.681 111 42 | 7 0 1 0 1 0 1 448 1
10 min 12721 1.1-656 | 9 0 1 0 1 0 1 -4.87 7

11 6 max | 12.76 |11 -172 1 0 1 0 1 0 1 767 g
12 min 1.351 1.-1.219 11 0 1 0 1 0 1. .:{-4886 73 mU\
13 7 max | 12.839 | 11 | -172 1 1 0 1 0 1 0 1 1.523 9

14 min 143 1.4-2.059:11 0 1 0 1 0 1 -4,367 7

15 8 max | 12918 1 11 1-172 | 1 0 1 o) 1 0 1 2.519 g

16 min 1809 1 1 -2.941 11 0 1. 0 1 0 1 -3.286 7

17 9 max_112.997 111 1-172 | 1 0 1 (4] 1 0 1 3.77 9

18 min 1.588 1 1.-3.863 11 0 1. g 1 0 1 -1.617 7

19 10 max ;13.075 | 11 | -172 1 1 0 1 0 1 0 1 5.609 11

20 min 1.666 . 1 -4.828 11 0 1 0 1 0 1 .669 7
21 11 max_[13.154 | 111172 1 VHO 1 0 1 0 1 9.086 1
22 min | 1.745 | 1{6.834 11 "0 | 1 0 1 0 1 1121 1

23 12 max_113.233 | 11 | -172 1 1 4] 1 0 1 0 1 13.234 11

24 min 1.824 - 1 -6.881 11 0 1 0 1 0 1 1.233 1

25 13 max_113.312 1 11 1 -1721 1 0 11 0 1 0 1 18.078 11

26 min 1.803 11.-7.969 11 0 1 0 L1 0 1 1.345 1

27 | M2 1 max [ 12365 9 | 172 | 1 0 1 0 1 0 1 0 1

28 min 957 10.-32 7 0 1 0 1 0 1 0 1

29 2 max_ 12444 | 9 | 172 1 1 0 1 0 1 0 1 1.884 7

30 4 min | 1.035 | 1 2567 7 Q- 1 0 1 0 1 -112 1

RISA-3D Version 10.0.1 (S \Desigm12x7 box top_LRFD BR 52 Renaud 5778.r3d] Page 1



Company : Renaud
Designer . P Lefebvre
Job Number : 5778

Envelope Member Section Forces (Continued)

12x7 BCwTS - BR52 ~ In Service Phase - Factored Loads

Page 79 of 110 Ck. GJP 3/31/15

Feb 23, 2015

419 PM

Checked By:

-
O

. _Member Sec Axiallk] 1LC yShe.. LC zShearl. LC Torquelk-ft] LC y-y Moment[k-... LC _z-z Momen]...
31 3 max 1258231 9 172 . 1! 0O 1.0 0 13342 | 7
32 min_ | 1114 11 -1.893 - 7 0 1 0 1 0 1 -224 1
33 4 max_| 12602 9 | .352 9 0 1 0 1 0 1 4.347 7
34 min_ 1183 -1 ~1.238 8 0 1 0 1 0 1 -.336 1
35 5 max 12681, 9 | 656 9 0 1 0 1 0 1 4.87 7
36 min_ 1272 1. -66 16 e 1 0 1 0 1 -448 1
37 6 max_| 12.76 | 9 984 | 9 0 1 0 1 0 1 4.886 7
38 min._.| 1351 11 1-038.6 0 1 0 1 0 1 - 767 9
39 7 max | 12.839 9 1586 13! O 1 e .1 0 1 4.608 8
40 min 14301 172 1 0 1 0 1 0 1 -1.523 9
41 8 max 12918 9 2467 13 0O 1 0 1 0 1 3.974 6
42 min_. 1509 -1 1172 04 0 1 0 1 0 1 -2.519 9
43 9 max 12997, 9 1339 13 0 1 0 1 0 1 2.868 6
44 min_11.688 1. .172 1 0 1 0 1 0 1 ~3.77 9
45 10 ! max | 13.075, 9 14355 13, 0 1 0 1 0 1 1.262 6
46 min_|:1.666. . 1,172 .1 0 1 g 1 0 1 -5.282 9
47 11 | max | 13.154 1 9 /536 113, 0O 1 0 1 0 1 -.87 8
48 min_ ! 1.745 . 1 172 .1 0 1 0 1 0 1 ~7.102 9
49 12 | max 13233, 9 16407 .13 0 1 0 1 0 1 -1.233 1
50 min: 1,824 4.1 172 11 0 1 0 1 0 1 -9.835 13
51 13 | max [13.312] 9 17496 13, 0 1 0 1 0 1 -1.345 1
52 min 1903 1. 1721 1 0 1 0 1 0 1..-14.371 13
53 | M3 1 max | 7496 | 13 -1.083] 1 0 1 0 1 0 1 -1.345 1
54 min A72 0001.-8.8250 11 0 1 0 1 0 1..-18.078 11
55 2 max | 7.496 |13 -1.243 1 /O 1 0 1 0 1 - 117 1
56 min A72 1.1 {9.684 11 %0 1 0 1 0 1 -8.637 11
57 3 max | 7496 | 13 /-738! 1 0 1 0 1 0 1 3.14 9
58 min A72:1.1.1-6.451 11 0 1 o 1 0 1 -2.867 11
59 4 max | 7.496 | 13 1-398, 1 0 .1 0 1. 0 1 5.811 9
60 min A72 01 -3.986 11 0 1 0 1 0 1 74 11
61 5 max | 7496 |13 -2 |1 0 1 0 1 0 1 6.966 9
62 min A72 0001 1-2.399 11 0 1 0 1 0 1 1.04 1
83 6 max | 7496 | 131 .276 1 9 0 1 Q 1 0 1 7.312 9
64 min A72.01 -1.536. 11 0 1 0 1 0 1 1.071 1
65 7 max | 7496 13 837 1130 1 1B 1 0 1 7.35 9
66 min A72 0004 -1.06 11 0 1 0 1 0 1 1.073 1
67 8 max | 7496 113 .985 113, 0 1 o 1 0 1 7.581 11
68 min A72 01 -738 111 0 1 Q 1 0 1 1.071 1
69 9 max | 7496 | 13 11.777,131 0 1 0 1 0 117628 113 |
70 min A72- 11 2 1 0 1 0 1 0 1 T 1
71 10 | max | 7.496 | 131329813, 0 1 0 1 0 1 6832 11
72 min A72 0139811 0 1 0 1 0 1 814 1
73 11 max | 7496 | 13577213, 0 1 0 1 0 1 4514 11
74 min A720004 1738 101 0 1 0 1 0 1 ~397 13
75 12 | max | 7496 | 13/91981/13] © 1 g 1 0 1 - 117 1
76 min A72 001 11243 -1 0 1 0 1 0 1 -5.35 13
77 13| max | 7496 113 19.032!/13, 0 1 0 1 0 1 -1.345 1
78 min A72 00111083101 0 1 0 1 0 1.-14.371 13
79 | M4 1 max 3.2 7112365 9 0 1 0 1 0 1 0 1
80 min | =172 11 957 1430 1 0 1 0 1 0 1
81 2 | max | 32 | 7 {10312 QW o 1 0 1 0 1 -.926 1
82 min | =172 121797 1.1 0 1 0 1 0 1..-11.922 9
83 3 max | 32 7 18371, 9 0 1 0 1 0 1 -1.683 1
84 min_|.-172 1.1.1.638 |1 0 1 0 1 0 1...-21.676 9
85 4 max 3.2 716423, 9 0 1 0 1 0 1 -2.272 1
86 min . -172.01 ..478 | 1 0. 11 0 1 0 1..-29266 .9
| 87 5 |max | 32 |7 (459119, 0 |1 0 1 0 1. -2693 1 |
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z Member Sec Axiallk] LC y8he.. LC zShearl.. LC Torguelk-fii LC v-vMomentlk-.. LC z-zMomentl.. LC
| 88 min -472 01 1319 11 0 1 0 1 0 1 -34.679 g
| 89 6 max 3.2 7 12811 9 0 1 0 1 0 1 -2.945 1
90 min =172 11...15898 . 1 0 .1 0 1 0 1 -37.929 9
91 7 max 3.2 7 1869 9 0 1 0 1 0 1 -3.029 1
92 min -172 01 1 -969: 9 0 1 0 1 0 1% -39.005 gy
93 8 max 3.2 7 =189 1 0 1 0 1 0 1 -2.945 1
94 min -172 1.1 -2.811. 8 0 1 0 1 0 1 -37.929 9
a5 9 max 3.2 7 1-319 1 0 1 0 1 0 1 -2.693 1
96 min - 172 1 -4.591 @ 0 1 0 1 0 1 -34.679 9
97 10 max 3.2 7 1-478 1 0 1 0 1 0 1 -2.272 1
98 min <472 1. 68423 9 0 1 4] (R 0 1 -29.266 9
99 11 max 3.2 7 1-638! 1 0 1 0 1 0 1 -1.683 1
100 min - 172 1 -8.371. @ 0 1 0 1 0 1 -21.676 g
101 12 max 3.2 7 1-797 1 0 1 0 1.0 0 1 -.926 1
102 min =172 1 1 F10312! 9 0 1 0 1 0 1 -11.922 g
103 13 max 3.2 7 1-857 1 0 1 0 1 0 1 0 1
104 min -472 1 12365 9 0 1 0 1 0 1 0 1
Envelope Joint Reactions
Joint X [k} LC Y [kl LC L ZIK LG MXIK-fi] LC MY k-] LC MZIk-ft] LC
1 N1 max 0 121 4.699 9 0 1 0 11 0 1 0 1
2 min -2.138 10 .82 1 0 1 0 1 0 1 0 1
3 N4 max 0 1 4,927 11 0 1. 0 1 0 1 0 1
4 min 0 1 82 1 0 1 0 1 0 1 0 1
5 N5 max 0 1 3.733 g 0 1 0 1 0 1 a 1.
****** s min 0 1 .664 1 0 1 0 1 0 1 0 1
7 N6 max 0 1 2.668 13 ) 1 0 1 0 9 0 i
8 min 0 1 5 1 g 1 0 1 0 1 0 1
9 N7 max 0 1 1.863 11 g i1 0 1 0 1 0 1
100 min 0 1 357 A 0 1 0 1 o 1 0 1
M N8 max 0 1 1.179 11 0 1 o0 1 0 1 0 1
12 min 0 1 251 1 0 1 g 1 0 1 0 1
13 NG max 0 1 704 11 0 1 0 1 0 9 0 1
14 min 0 1 .186 1 0 1 0 1 0 1 0 1
15 N10 max 0 1 519 13 0 1 o 1 0 1 0 1
16 min 0 1 64 1 0 1 0 1 0 1 0 1
17 N11 max 0 1 B75 13 0 1 0 1 0 1 0 1
18 min 0 1 .186 1 0 1 0 1 0 1 0 1
19 N12 max 0 1 1.108 13 0 1 0 1 0 1 0 1
20 min 0 1 251 1 0 1 0 1 0 1 0 1
21 N13 max 0 1 1.796 13 0 1 0 1 0 1 0 1
22 min 0 1 357 1 0 1 8] 4 0 1 0 1
L 23 N14 max 0 1 2672 11 0 1 0 1 0 1 0 1
24 min 0 1 5 1 0 1 0 1 0 1 0 1
25 N15 max 0 1 3.822 1 0 1 0 1 0 11 0 1
26 min 0 1 864 1 0 1. 0 1 0 1 0 1
27 | Totals: |max 0 12 28.008 9 0o a1
28 min -2.138 10 5719 1 0 1
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Member Section Forces

LC_  Member Label Sec Axiallk] .y Sheark]  _ z Shearlk] Torquelk-ft}  y-y Mo... z-zMo...
1 7 M1 1 8.218 3.2 o 0 0 0
2 2 8.297 2.567 0 0 0 ~1.884
3 3 8.378 1.893 0 0 o -3.342
4 4 8.455 1477 0 0 0 ~4.347
5 5 534 N, 42V, 0 0 0 | -4.87
6 6 (8613) ¥ C.37 0 0 0 (48887
7 7 692 1.2 0 0 0 367
8 8 2.1 0 0 0 -3.286
9 9 -3.023 0 0 0 -1.617
10 10 ~-3.987 0 0 4] .B69
11 11 -4,.993 0 0 0 3.597
12 12 -6,04 0 0 0 7.198
13 13 -7.129 0 0 0 11.492
14 7 M2 1 -3.2 0 0 0 0
15 2 -2.567 0 0 g 1.884
16 3 =1,893 0 0 0 3.342
17 4 -1.177 0 4] 0 4.347
18 5 - 42 0 0 4] 4.87
19 8 378 0 0 0 4 886
20 7 1.218 0 Q 0 4 367
21 8 2.1 0 0 0 3.286
22 9 3.023 0 0 0 1.617
23 10 3.987 0 0 0 -.869
24 11 4,993 0 0 0 -3.587
25 12 8.04 0 0 0 -7.196
26 13 7.129 0 0 0. -11.492
27 7 M3 1 -6.429 0 0 0  -11.492
28 2 -6.588 0 0 0 -4.622
29 3 -4.338 0 Q 0 - 127
30 4 -2.816 0 0 0 2.55
31 5 -1.437 0 0 ¢ 3.984
32 6 »703 0 0 0 4,642
33 7 ~255 0 0 0 4827
34 8 703 0 0 0 4,642
35 9 1.437 0 0 4] 3.984
36 10 26186 0 0 0 2.55
37 1 4,338 0 0 4] -127
38 12 6,588 4] 0 0 -4.822
39 13 6.429 0 0 0 -11.492
40 7 M4 1 8.218 4] 0 Q 0
41 2 6.849 0 0 0 -7.852
42 3 5479 0 0 0. 1-14.458
43 4 4.108 0 0 0 -19.519
44 5 2.739 0 0 0. 23133
45 8 1.37 0 0 0 -25302
46 7 0 a 0 0. -26,025
47 8 -1.37 4] 0 0 125302
48 9 -2.7139 (4] 0 0 -23.133
49 10 -4.108 0 0 0 -19.519
50 11 5,479 0 0 0. -14.458
51 12 -5.849 0 0 Q -7.952
52 13 -8.218 0 0 0 0
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» Member__ Sec Axiallk] LC yShe. LC zShearl. LC TYorguelk-ft] LC y-y Momentk-.. LC z-zMoment{.. LC
Lt M1 1 max 112365 9 | .771 | 9 0 9 0 9 0 9 0 9
2 min. | 8218 | 9 | 411 9 0 9 0 9 0 9 0 9
3 2 max 12444 | 9 | 542 | 9 0.9 0 9 0 9 -195 9
4 min | 8297 ' 9 1 .182 9 0 . 9 0 9 0 9 =43 9
5 3 max | 12523 | 9 | .288 9 0 9 0 8 0 ) -.232 9
6 min_ | 8376 | 9 |-073 9 0 9 0 9 0 9 -702 9
7 4 max 12602 9 | .009 9 0 9 0 9 0 9 -.095 9
8 min_| 8455 9 |-352 9 0 9 0 9 0 9 -8 8
9 5 max | 12681 9 -295 9 0 9 0 9 0 9 233 g
10 min | 8534 9 -656 9 0 9 0 9 0 9 =708 9
11 6 max | 1276 | 9 (-624: 9 0 9 0 9 0 9 767 9
12 min | 8613 .9 [-984 9 0 g 0 9 0 9 - 409 9
13 7 max | 12839| 9 |-978 9 g 9 g 9 0 8 1.623 9
14 min_| 8692 9 -1.338 9 0 9 0 9 0 9 112 9
15 8 max 12.918 | 9 -1.356 @ 0 g 0 9 0 9 2.519 8
16 min | 8771 9 -1.717 9 0 9 0 9 0 9 873 9
17 9 max_|12.997 | 9 1-1.76 9 0 g 0 9 0 9 3.77 9
18 min 1 8849 | 9 -212 9 0 9 0 g 0 9 1.889 )
19 10 | max 13075 9 -2.188 9 0 9 0 9 0 g 5.292 9
20 min_| 8928 | 9 -2.548 9 0 9 0 9 0 9 3.176 9
21 11 | max [13.154 9 -2641 9 0 9 0 9 0 9 7.102 9
22 min_| 9.007 | 9 -3.001 9 0 9 0 9 0 9 4.751 9
23 12 | max 113233 9 -3.119 9 0 9 0 9 0 9 9.216 9
24 min_1.9086 | 9 -3481 9 0 9 0 .9 0 9 6.63 9
25 13 | max 113312 | 8 -3622 9 4] 9 0 9 0 9 11.65 g
26 min. 1-9.165-1°8 -3.982 9 0 9 0 g 0 9 8.829 9
27 | M2 1 max 12365, 9 |-411 9 0 9 G g 0 9 0 9
28 min_| 8218 | 9 -771/ 9 0 9 0 9 0 9 0 9
29 2 max | 12444 | © -182 © 0 ) g 9 0 9 A3 8
30 min 8297 -9 | -542 9 0 9 0 g 0 2] 185 9
31 3 max 112523 9 | 073 9 0 9 0 9 0 9 702 9
32 min | 8376 9 -288 9 0 9 0 9 0 9 232 9
33 4 max | 12602 9 | 362 @ 9 0 9 0 9 0 9 8 9
34 min | 8455 9 ' -009 9 0 9 0 9 0 9 .095 9
35 5 max | 12681 9 | 656 9 0 9 0 g 0 9 .708 9
36 min | 8534 9 2959 0 9 0 9 0 9 -.233 9
37 6 max | 1276 | 9 | 984 9 g 9 0 9 0 9 409 9
38 min_ 8613 9 624 9 0 9 0 9 0 8 - 167 9
39 7 max 12839 9 1.338, 9 0 9 0 g 0 9 - 112 9
40 min_ | 8692 9 978 | 9 0 9 0 9 0 g -1.523 9
41 8 max 12918 8 11.717| 9 0 9 0 9 0 9 -873 9
42 min | 8771 1 9 1356 9 0 9 0 9 0 9 -2.519 9
43 9 max 1129971 9 121219 0 9 g g 0 9 -1.889 9
44 min_ | 8849 | 9 176 9 0 g g 9 0 9 -3.77 9
45 10 | max 13075 8 2548 9 0 9 Q 9 0 9 -3.176 g
46 min. | 8928 ' 9 2188 9 0 9 0 9 0 9 | -5292 9
47 11 | max 113.154 | 9 13.001 9 0 g g 9 0 9 -4.751 9
48 min_ 9007 9 2641 9 0 9 0 9 0 9 | -7.102 9
49 12 1 max 13233 9 1348 9 g 9 0 9 0 9 -6.63 9
50 min---9.086° 9 3118 9 0 9 0 9 0 9 -9.216 9
51 13 | max 113312, 9 13982 9 0 2 g 9 0 9 -8.828 9
52 min_| 9.165 9 13622, 9 0 9 g 9 0 9 | -11.65 9
53 | M3 1 max | 3.982 | @ -6.027 9 0 8 0 9 0 9 -8.829 g
54 min- 3622 | 9 -8622 9 0 g 0 9 0 9 -11.65 9
55 2 max | 3982 ' 9 1-6.187, 9 0 9 0 9 0 9 -1.882 9
56 min [ 3622 |9 -8781-9 0 9 10 g 0 g -3.062 9
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~ Member _Sec Axiallk] { LC yShe.. LC z8hear., LC Torquelk-f] LC y-y Momentk-.. LC z-zMoment[... 1C
57 3 max 3982 9 3791 9. 0 8 0 9 0 9 3.14 9
58 min_ 13622 19 5211 9 0.9 0 .9 0 9 1.298 9
59 4 max 13982 | 9 -208 ¢ 0 9 0 9 0 9 5811 9

60 min_ 3622 | 9 2751 9 0 9 (4] 9 0 9 3,602 9
61 5 max | 3982 | 9 -935 9 0 2] 0 9 o 9 6.966 9
62 min_ | 3622 1.9 -1.341 9 0 g 0 9 ] g 4.643 8
63 8 max | 3982 |9 12761 9 0 9 0 9 0 9 7.312 g
B4 min_. | 3622 | 9 -708 9 ] ] 0 9 4] 9 5,031 9
65 7 max | 3982 | 9 | 443 9 0 9 0 9 0 9 7.35 9
66 min_| 3622 19 1-443 9 1 0 9 0 9 Q 9 5.138 9
67 8 max_| 3982 ' 9 708, . 91 D 9 0 g 0 9 7.312 9
68 min 3622 -9 -276. 61 0 g 0 g9 0 9 5.031 9
69 9 max 3982 | 9 13419 0O 9 0 9 0 9 6.966 9
70 min_) 3622 19 9359 0 9 0 g 0 9 4,643 9
71 10 i max | 3982 9 12751 9 0 9 0 9 0 9 5811 9

72 min_ |- 3622 9 208 9 0 9 0 9 0 9 3.602 9

| 73 11 max | 3982 | 9 15211 9 0 9 0 9 0 9 3.14 9 ﬁ
74 min 1362219 1379 . 9 ] 9 0 9 0 9 1.298 9
75 12 | max | 3982 9 8781 ¢ 0 9 0 9 0 9 -1.882 9

76 min|-.3622 | 9 6187..9 0 9 0 g 0 9 -3.062 9
77 13. . max | 3982 | 9 18622 9 0 9 0 9 0 9 -8.829 9
78 min_ | 3622 1 9 6027 9 0 9 0 9 0 9 -11.65 9 |
79 | M4 1 max 771 9 112365 9 0 9 0 9 0 9 0 9
80 min_.| 4119 82 9 0 g 0 9 0 9 0 &
81 2 | max | 774, 9Q10312/9 0 9 0 9 | 0 9 | _-7952 |9
82 min | 41P™9 6817 9. 0 | 9 0 9 | 0 9

83 3 max A1 9 18371 9 0 8 0 9 0 9

84 min 411 9 15364, 9 0 g g g Q 9

85 4 max J71 9 16423 9 0 9 [y g 0 9

86 min 411 9 .38 9 0 9 9 g 0 9

87 5 max 771 9 14591, 9 0 9 0 g 0 9

88 min 411 912304 9 4] ] 0 9 0 9

89 8 max 71 9 12811, 9 0 9 0 9 0 9

90 min A11 9 698 .9 0 2] 0 9 0 9

91 7 max .77%&6 9 69, %9 0 g 0 9 0 9

92 min_ ¢ .41 9¢-96929 Q 9 0 g 0 9

93 8 ' max | 771 |9 -698, 9 0 9 0 9 0 9

94 min 411 9 -2.811.9 0 9 0 g 0 9

95 9 max 771 9 -2.304 9 0 9 0 9 0 9

96 min 411 9 -4591°9 0 ] 0 9 0 9

97 10 | max A7 9 1-386 9 0 9 0 9 0 9

98 min 411 9. -6.423 .9 0 9 0 9 0 9

99 11 max A71 9 -5.3684 9 0 a 0 9 0 9

100 min A11°09 837119 0 g 0 9 4] 9

101 12 | max 771 g 6817 9 0 9 0 9 0 9

102 min 411 9 ~10312-9 0 g 0 9 0 9

103 13 | max A71 9 -8.218 9 0 9 G 9 0 9

104 min 411 9 12,385 9 Q g 0 g 0 9
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.. Member Sec Axiallk] LC yShe.. LC zShear. LC Torquelk-fi] LC y-y Momentlk-. LC z-z Moment{...‘ LC_
1 M1 1 max 11236511 271911 0 11 0 11 0 11 0 11
2 min_ | 8218 | 11.2.359 11 0 11 0 11 0 L 0 11
3 2 max_|12.444 | 11 2.086 | 11 0 1.0 11 0 11 -1.336 11
4 min_ | -.8.297 11111726 11 0 1.0 11 0 11 . ~1.571 11
5 3 max_ 112523 | 11 1.412 11 0 11 0 11 0 11 -2.245 11
8 min_ 8.376 411082 11,0 11 0 11 0 11 -2.715 11
7 4 max_| 12.602 | 11 | .697 | 11 0 11 0 11 0 11 -2.7 11
8 min--8.455 1 11 ,.336 | 11 0 11 0 11 0 11 -3.405 11
9 5 max | 12.681 11 -06 | 11 0 11 0 11 0 11 28675 11
10 min_ | 8534 | 111-421 11 0 1.0 11 0 11 -3.815 11
11 6 max | 1276 111 -859 11| ¢ 11 G 11 0 11 -2.142 11
12 min_1. 8613 . 11 -1.219 11 0 11 0 11 0 11 .-3.317 11
13 7 max [12.839 | 11 -1.699 11 0 it 0 11 0 11 -1.074 11
14 min | 8.692 111 -2.059 11 0 1 a 11 0 11..-2.485 11
15 8 max_| 129181 11 |-2.58 | 11 0 11 0 11 0 11 556 11
18 min---8.771 1 11 1-2.941 11 G 11 4] L1 0 1 -1.09 11
17 9 max_ 12.997 | 11 -3.503 11 0 11 0 L 11 0 11 2.774 11
18 min._| 8.849 | 11 -3.863 11 0 11 0. 1 H 0 11 .83 11 44
19 10 max 113,075 11 -4.468 11 0 1.0 11 0 11 5609 | ~T
20 min . -4.828/ 11 0 1.0 11 0 11, 349 11
21 11_| max 5423 11 0 11 0 11 0 11 (908 11
22 min M14:5.834 %11 0 110 11 0 11 6.735 11
23 12 | max -6.521 11 0 11 0 11 0 11 13234 11
24 min -6.881 11 0 11 0 11 ¢ 11.:10.647 11
25 13 | max . -7.609 11 0 11 0 11 0 11 18.078 11
26 min_ | 9.165 1 11 -7.969 11 0 11 0 L1 0 1 11.4.15,257 11
27 | M2 1 max_[12.365 | 11 -2.359! 11 8] 11 0 11 0 11 0 11
28 min_ -8.218 111 -2.719 11 0 11 0 11 0 11 0 11
29 2 max 12444 | 11 -1.904 11, 0 11 0 11 0 11 1.629 11
30 min. | 8.297 11 2265 11 0 11 4] 11 Q 11 1.394 11
31 3 max_|12.523 | 11 -1.408 11 0 11 0 11 0 11 2.947 11
32 min_..8.376 111 -1.769: 11 0 11 0 11 4] 11 2477 11
33 4 max | 12.602 | 11 -871 11 0 11 g 11 0 11 3.929 11
34 min | 8455 i 11 ~1.231 11 (4] ik 0 11 0 11 3.223 11
35 5 max [ 12.681 | 11 ]-292 | 11 0 11 0 11 0 11 4,546 11
36 min _--8.534- 1 11 -.652 11 0 11 0. 111 0 11 3.805 11
37 o] max_| 12.76 11 .328 | 11 0 11 0 11 0 11 4772 11
38 min_|.8.613 . 11.1-032 11 0 11 0 11 0 11 3.596 11
39 7 max (12839 11| 99 | 11 0 11 0 11 0 11 4.579 11
40 min ) 8692 1 111 .63 11 g 11 0 11 0 113,168 11 )
41 8 max | 12.918 | 11 /1.693 | 11 0 11 0 11 0 11 3.94 11
42 min_ . 8.771-1-11.1.3331 11 0 11 0 11 0 L1 2.294 11
43 9 max _112.997 | 1112438 11 0 11 0 11 0 11 2.83 11
44 min_|.8.849 - 11.12.078 11 0 11 0 11 0 11 .848 11
45 10| max | 13.075 111 13.224 | 11 0 11 0 11 0 11 1.219 11
46 min 1 8,928 1-1112.864 11 0 11,0 11 0 11 -.897 11
47 11 | max_ | 13.154 | 11 14.051 11 0 11 0 11 0 11 -.918 11
48 min_ 1 9.007. 0 11 13.691 | 11 0 11 0 11 0 11 -3.27 11
49 12 | max 13233 1114.92 { 11 0 11 0 11 0 111 -3.609 11
50 min_1 9.086:111 456 | 11 0111 0 11 0 11 -6.196 11
51 13 | _max [ 13.312 11 15.831 1 11 0 11 0 11 0 11! -6.881 11
52 min | 9.165 1 1115471 11 011 O a1 0 11.1:7+9.703 11
53 | M3 1 max | 5831 | 11 -6.931 11 o 11 0 11 0 11 -15.257 11
- 54 min. 5471 119,525 11 0 11 0 11 0 11 -18.078 11
55 2 max | 5831 |11 -7.08 11 0 11 0 11 0 11 | -7.357 11
56 min (54712 119684001 0 [11 0 11| 0 11 (8537 ) 11
M Mur s
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Member Sec Axiallk] LG yShe. LC zShear. LC Torquelk-fil LC y-y Momentlk-.. LC z-z Momenil.. LC
57 3 max | 5831 11 -5.031 11 0 11 0 11 g 11 -1.025 11
58 min | 5471 11 -6.451 11 1] 11 0 11 0 11 -2.867 11
59 4 max | 5.831 111 -3.315 11 0 11 0 11 Q 11 2.95 11
60 min 15471011 -3.986 11 0 11 0 11 0 11 74 11
61 5 max | 5.831 11 -1.993 11 0 11 0 11 0 11 5.222 11
62 min 5471111 -2.388 11 0 11 0 11 0 11 2.899 11
63 6 max | 5831 |11 -1.035 11 g 11 0 11 0 1 6.442 1
64 min 15471111 -1.538 11 g 11 0 11 0 11 4.16 11
65 7 max | 5831 (11 -5 11 0 11 g 11 0 11 7.13 11
66 min 5471011 -1.06 11 0 1 0 11 0 11 4.919 11
67 8 max | 5831 |11 .335 11 0 11 0 11 0 11 7.581 11
68 min- 5471 111 =43814 0 11 0 11 0 11 ’ 11
69 9 max_ | 5831 11¢1.001- 0 11 0 11 0 11 11
70 min {g@gj‘%’ﬁ‘i 5 0 11, 0 11 0 11 11
71 10 | max 831 111 0 1 0 11 0 i1 6.832 11
72 min | 5471 111 0 11 9 11 0 11 4,622 11
73 11 max_| 5831 : 11 0 11 0 11 0 11 4,514 11
74 min- 15471 111 0 11 0 11 Q 11 2872 1
75 12 | max | 5831 |11 0 11 0 11 0 11 -175 11
76 min | 5471 111 Q 11 0 11 0 11 -1.355 11
77 13 | max | 5.831 | 11 g 110 11 0 11 -6.881 11
78 min 1 5471 11 0 11 4] 11 0 11 -8.703 11
79 | M4 1 max_| 2719 1 11 0 11 0 11 0 11 0 11
80 min_|.2.359° 11 0 11 4] 11 0 11 (4] 1
81 2 max_| 2719 | 11 0 A1 0 11 0 1 -7.952 11
82 min 1 2,358 11 g 11 (Y] 11 0 11 -11.822 11
83 3 max | 2719 111.8371 11 0 11 g 11 0 111 -14.458 11
84 min | 2,359 1 11.5.364 - 11 0 11 0 11 Q 11 -21.876 11
85 4 max | 2.719 116423 11 0 11 0 1 0 11, -19.519 11
86 min | 2.359 1 11.°3.868 |11 0 11 0 11 0 11..-28.266 !
87 5 max | 2.719 | 11 14581 11 0 11 0 11 0 11 -23.133 11
88 min.| 2.359 1 11.2.304 - 11 0 11 0 11 g 11.1.-34.679 11
89 6 max | 2719 |11 2.811! 11 0 11 0 11 0 11 -25.302 11
90 min- |-2.358 1 11...698 [ 11 0 11 0 11 0 11.1--37.929 11
M 7 max | 2718 | 11.1.969 | 11 0 11 0 11 0 11 -26.025 11
92 min_ 12,359 1 11.1-869 11 0 11 0 11 4] 11.1..-38.005 11
93 8 max | 2.719 |11 .-.698 11 0 11 0 11 0 11 -25.302 11
94 min - -2.359 111 -2.811 11 g 11 0 11 g 11.-37.929 11
95 9 max_| 2719 | 11 -2.304 11 0 11 0 11 0 11 23133 11
98 min | 2.359 111 -4.591 11 0 11 g 11 0 11| -34.679 11
97 10 | max | 2719 11 1-3.86 11 0 11 Q 11 0 11 -19.519 11
98 min 2,359 1 11.:-6.423 11 0 11 0 11 0 111 -29,266 11
99 11 max | 2.719 | 11 -5.364, 11 0 11 0 11 0 11 -14.458 11
100 min~ 2.359 111 .-8.371 11 0 11 0 11 0 114 218676 11
101 12 max | 2719 | 11 -6.817 11 0 1. .0 110 0 11 -7.952 11
102 min_|.2.359 111 10312 11 0 11 4] 11 0 112 -11.922 11
103 13 | max | 2.719 | 11 -8.218 11 o 11 0 11 0 11 g 11
104 min- 12350 11 1236511 0 | 11 0 11 0 11 0 11

e ————— ettt ————————————
RISA-3D Version 10.0.1 [S:\. A\ .\ \Design\12x7 box top_LRFD BR 52 Renaud 5778.r3d] Page 2
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MICHIE

c OR P OR AT 1 O N

Design/Analysis References:

1 AASHTO LRFD Bridge Design Specifications, 6th Edition.

2 NHDOT 2010 Standard Specifications for Road and Bridge Construction.

3. Das, Principles of Foundation Engineering, 5th Edition.

4, Holtz & Kovacs, Introduction to Geotechnical Engineering

5 AISC, Steel Construction Manual, 13th Edition

6. Highway Innovative Technology Evaluation Center (HITEC), Evaluation of the Con/Span Wingwall System, CERF
Report #40580, July 2001.

Assumptions:

It is assumed that the failure plane of the soil to be retained by this wall will lie within the proposed backfill material.
Backfill and foundation material assumptions shall match that of the shop drawings.

The installation of the weepholes will preclude the development of hydrostatic pressures on the wall.

Passive earth pressure in front of the wall is ignored per AASHTO 11.6.3.5.

5. Wing Angles (w.r.t roadway). The 12x7 Box Culvert and Wingwalls comprise the crossing of VT Route 30 over an
unnamed brook. All 4 WW's are skewed 45 deg from the culvert. The roadway is skewed 76 degrees from the culvert (i.e. 14
degrees off of square). Therefore, WW1 and WW4 are skewed 31 deg from the roadway, WW2 and WW3 are skewed 59 deg
from the roadway.

6. Backslope Angle. The roadway behind WW4 has a backslope of 2:1. The roadway behind WW?2 is 3:1.

7. Live Load Surcharge. Vehicular Surcharge is applied when traffic can come within a distance of half the height of the
wall to the back face of wall (measured perpendicular to the road). Conservatively take distance to traffic (d.traffic) at the
wing-culvert connection. All wings are greater than H/2 from traffic. Use 10" for simplicity.

N

8. Controlling Wingwall Design(s). WW4 and WW?2 are the tallest wings and have +- the same design height. Since
WW4 has a 2:1 backslope behind it, WW4 will control design.
9. Design Methodology.

- The HITEC Evaluation (page 3) explains that the Anchor Wall acts as a cantilever wall for most of its length since the
weight of the soil within and above the anchors provides resistance to overturning. The wall also has attributes of a bin wall
since arching and friction of soil masses between anchors provides additional resistance. Therefore, the provisions of AASHTO
Sections 11.6 (Conventional Retaining Walls) and 11.11 (Modular Walls) shall be applied.

- Per AASHTO 11.11.4.4, a maximum of 80% of the weight of the retained soil is effective in resisting overturning. The
HITEC Evaluation (pages D29-D33) evaluated the accuracy of this assumption and found that using 80% of the soil weight is a
conservative assumption.

S:\PROJECTS\Renaud Brothers\Winhall, VT - VTrans #STP CULV (31) page 1 of 25
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General Input:

ELV = 1930.25ft - 2in = 1930.08 ft

walltop -

ELV = 1929.25ft

walltip -
ELVpop frg = 1916.52ft
tftg = 3ft

hetg = 3ft + 2in = 3.167ft

hshort = ELVialitip = EL Vot ftg ~ g — Lin = 948t

htall = ELVW&”tOp - ELVbOt.ftg - hftg - 1in = 10.313ft

Elevation of the Wingwall at its tallest point

Elevation of Wingwall at its tip.

Elevation of the Bottom of the Wall Footing
Thickness of Wall Footing

Height of Wall Footing

Short end of wall (less 1" for shim)

Tall end of wall (less 1" for shim)

l\ar := 10ft Length of Wall Panel

lf1at = 11t Length of flat portion of wingwall before break in slope.

twall = 10in Thickness of Wall Panel

totem = Bin Thickness of Anchor Stem

Welange ‘= 2ft + 6in Width of Anchor Flange

Ogew = 76deg — 45deg = 31deg Angle of ww skew in plan view, measured from edge of roadway.
(to measure distance to traffic for each anchor)

O\all -= 90deg Wall batter angle with horizontal

9anchor -= Owall + 30deg Anchor batter angle with horizontal

cos(a,
B:= atan(wj = 23.1990deg

diraffic := 10ft

BreakInSlope := 2ft

Wall Material Properties

Concrete

S:\PROJECTS\Renaud Brothers\Winhall, VT - VTrans #STP CULV (31)
\Bridge 52 Proj 5778\Design\WW4 design.xmcd

Backfill slope angle with horizontal, measured perpendicular to
the wall.

Estimated minimum distance to traffic, measured from
backfill side of wall and perpendicular to the wall.

Assumed distance from face of guardrail to break-in-slope,
meaured perpendicular to the wall.
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Ibf

fo == 5000 — E; = 4074ksi
.2
in

V¢ = 150pcf

B4 = Stress Block Factor specified in Article

R7292
Bq = max .65,| |.85 if f. <4000psi
f. — 4000psi
ss-Lpt
psi 1000
Steel:
Ibf .
f,, := 60000 — E. := 29000ksi
y 2 S
in
Soil:
aR = 6ksf
Vg := 140pcf

dgyr = 2ftEg = 280[psf

d’ftg := 35deg

Dpackfill = 34deg

Syall = 0-75[bpackfill = 25-5Mdeg

Sanchor = 0-50[dp,ckfil = 171deg

. 2
sin(Byyall + Phackill)
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Aggregateyjgm = -79in

Assumed unit weight of concrete panel.

0.8

j otherwise

Factored Bearing Resistance (per contract) at service limit state
controls. Conservatively use factored loads at strength limit state
against the service level bearing resistance shown.

Assumed soil unit weight for all soil

Surcharge Soil Pressure (AASHTO Thl 3.11.6.4-2)

Friction Angle of Soil below Wall Footing

Friction Angle of Backfill Sall

AASHTO C3.11.5.9-1 and HITEC p.D19

AASHTO C3.11.5.9-1 and HITEC p.D19

Ka.wall =

=0.367 AASHTO 3.11.5.3

Sin(6wall)25i”(6wall - 6Wall) 1+ j

S:\PROJECTS\Renaud Brothers\Winhall, VT - VTrans #STP CULV (31)
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sin{bpackfill * Swall) Sin( packiill = B)

j

Sin(ewall - 5wall)5in(ewall + B)

Page 3 of 25



Page 89 of 110 Ck. GJP 3/31/15

Designed By: PJL Renaud Brothers, #5779
Checked By: 12x5 BCwTS - WW2
Date Printed: 3/26/2015 Bridge 47

Winhall, VT

. 2
S'n(eanchor + d)backfill)

Ka.anchor = , =017 AASHTO
sin{Oancnor) Sin(0 sancror) 11+ sin{bpackfill + danchor) SiN(Ppackfill = B) 3.11.5.3
anchor anchor ~ %anchor : :
S'”(eanchor - 6amchor)@'”(eanchor + B)
ko = L = sin(dpackfin) = 0-441 AASHTO 3.11.5.2-1
Determine Load Factors (Strength I) (AASHTO 1.3 and Table 3.4.1-1)
Load Modifiers
np = 1.00 Ductility for a conventional design
nR = 1.00 Redundancy for conventional design
n;:= 1.00 Importance for a conventional bridge
nj = max(npmg M, 0.95) nj=1
Load Factor Max Min Service
DC 1.25 0.9 1.0 Component Dead Loads
YEH 15 0.9 1.0 Horizontal Earth Loads
YEV 1.35 1.0 1.0 Vertical Earth Loads
YLL 1.75 1.75 1.0 Live Loads
Anchor Types, Layout and Backfill Geometry
ConnectedToBridge := "No" To account for the connection of the wing to the bridge. Choose
between Yes and No.
AnchorType; := "C" Anchor Type to be tied to the back face of the wall. Chosen
between Anchor Type B, C, D, and E as defined below.
AnchorType, := "C"
S:\PROJECTS\Renaud Brothers\Winhall, VT - VTrans #STP CULV (31) Page 4 of 25
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AnchorTypeg := "C"

. Distance to each anchor is from culvert end of wing. Anchor 1 is closest to culvert.
distychor.1 == 2-5ft

Note: Research in HITEC report supports spacing from 2.5 ft (anchors are touching) to 5.5

distynchor 2 = 5ft feet (HITEC Report pages D29-D33). If distance between anchors increases beyond 5.5 ft,
data supporting the usable 80% soil weight assumption shall be provided due to possible
. ) affects on soil arching between the anchors. Similarly, anchor closest to the wall tip shall not
distanchor.3 = 0 exceed 3 feet without supporting data.

If only 1 anchor is used, set dist, o2 = dist,\chors =
If only 2 anchors are used, set dist, o3 = O-
Tributary Width of Wall for each Anchor
tribplates := |0 if ConnectedToBridge = "No" =0ft
1_ .
EE'Stanchor.l otherwise

tribl = Iwall - tribplates if diStanchor.Z =0 = 3.75ft

1. . . .

E[Qd'Stanchor.l + d'Stanchor.Z) - t”bplates otherwise

— 1, . . o _ _

triby := [Iwall - E(d'SIanchor.l + d'SIanchor.Z)} if distynchor.3 =0 =6.251t

1. . 1, . . .

E(d'Stanchor.Z + d'Stanchor.S) - E(d'Stanchor.l + d'Stanchor.z) otherwise
tribg 1= lygyy — (triby + triby + tribpyaec) = Ot
Height of Wall at CL of Each Anchor
h(x):= |0 if x=0

htall if 0<x< Iflat

hiyp—h
tall hort .
hiall = & shon [@x— Iflat) otherwise
lwall = lat

hall.1 = h(diStanchor.l) =10.174ft Height of wall at each anchor

hyall 2 := h(distanchor o) = 9-943t

S:\PROJECTS\Renaud Brothers\Winhall, VT - VTrans #STP CULV (31)
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hwall.3 = h(diStanchor.S) =0ft

Length of each Anchor Stem Extension

W is the additional anchor stem length beyond that of a "B"

MY(x) = [(0ft) if x="B" anchor. W(B)=0

(1f) if x ="C"
(2ft) if x="D"
(3ft) if x="E"

Wy = W(AnchorTypel) =1ft
W, = W(AnchorTypeZ) =1ft

Wy = W(AnchorTypeS) =1ft

Width of Soil Column above each Anchor

Byo: IS the width of the soil column at the top of the anchor, measured from backfill side of wall to upper tip of each anchor.

7in
B = Wy + (3ft + 5.375in) + ——— = 5.121ft
bot.1 1+ ) cos(30deg)
7in
B = W, + (3ft + 5.375in) + ——— = 5.121ft
bot.2 2+ ) cos(30deg)
7in
B := Wy + (3ft + 5.375in) + ——— = 5.121ft
bot.3 3+ ) cos(30deg)

Bpot lower IS the width of the soil column at the bottom of the anchor, measured from backfill side of wall to bottom tip of
anchor.

. 7in
Bhot.lower.1:= W1 * (1ft + 4in + —j =3.007ft

cos(30deg)
— . 7in _
Bhot.lower.2 = Wp + | 1ft + 4in + m = 3.007ft
BbOt.|0W€r.3 = W3 + (1ft + 4in + mj = 3.007ft

Perpendicular Distance to Traffic at each Anchor

dtraffic.1 = Atraffic * distanchor.1[ﬁin(o‘skew) = 11.502 ft

dtraffic.2 = Atraffic * distanchor.z[ﬁ’”(O‘skew) = 13.004 ft

S:\PROJECTS\Renaud Brothers\Winhall, VT - VTrans #STP CULV (31) page 6 of 25
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diraffic.3 = diraffic * diStz:mchor.SEﬂ"m(O‘skew) =10t

Height of backfill at CL of each anchor

dslope.l = max(O,min(Bbot_l,dtrafﬁc'l - BreakInSIope)) =5.121ft Distancg to break in Slope,.mgasured
perpendicular to wall from inside face of wall,
dsjope.2 = maX(O'mi”(Bbot.Zvdtraffic.Z - BreakInSIope)) =5.121ft limited by B.bot.

dslope.3 = maX(O'mi”(Bbot.Svdtraffic.S - BreakInSIope)) =5.121ft

hpackfill 1 = max(hwall.l’hwall.l + mi”(Bbot.1'dslope.l)[fa”(ﬁ)) = 12.369 The height of backfill is taken at the
end of the reinforced soil mass.

hpackiill 2 = MaX(Nwall.2: Pwall 2 * MiN(Bpot 2. dsiope.2) EN(B)) = 12.138 t
hpackill 3 = MaX(Nwall 3 Pwall 3 * Min(Bpot 3. dsiope.3) EN(B)) = 2.1951t

External Stability Analysis at Anchor 1

Calculate Vertical Loads and Associated Lever Arms (All Lever Arms are from Point "O")

— _ ip
DCwall.1 = twallBwall.1Fic = 1-272%
. —_— l —_
XDCwall.1 = 7 twall = 04171t
1 _ ip
EVla, = E’stﬁhbackfiu.l = Pyail.1) {dsiope.1) = 0-787%
2
XEVial = twall ¥ gdslope.l = 4.248ft
— _ oip
EV1b, := 'Ystqhbackfill.l - hWaII.l)[QBbot.l - OIslope.l) = Od%
1
Xevib.1 = twall * Uslope.1 + E(Bbot.l - dslope.l) = 5.955ft
— _ ip
EV2q = 'Ystqhwall.l - 3'Sﬁ)[Bbot.l = 4-786%

1
XEv2.1 = twall * 3 Bpot.1 = 33941

7in Lip
EV3, = 3.5ft) (1B - =1.143
1= )[€ bot.lower.1 cos(30deg)) ft
1 7in
X ‘:t + — B YN :2ﬁ
EV3.1-~ ‘wall 2( bot.lower.1 cos(30deg))

S:\PROJECTS\Renaud Brothers\Winhall, VT - VTrans #STP CULV (31) page 7 of 25
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. 7in ip
EV4, = Bl—B.5ft W, + 3ft + 5.375in) - [ B -—— || =0.518
1= s 5 [E( 1 ) ( bot.lower.1 cos(30deg) ﬂ P
_ 1 . 7in _
Xev4.1 = twall * Bhot.lower.1 * 3 Wy + 3ft + 5.375in - | Byot lower.1 ~ cos(30deq) )| 4.5451t
1 . o ip
DCanchor.1 = ED (1740Ibf) if AnchorType; ="B" = 0.536% (See Anchor Geometry
1 . Drawi
(2010Ibf) if AnchorType; = "C" rawing)
(2285Ibf) if AnchorType; ="D"
(25501Ibf) if AnchorType; ="E"
Xanchor.1 = twanl + | (2ft + 2.25in) if AnchorType; = "B" = 3.568t
(2ft + 8.8125in) if AnchorType; ="C"
(3ft + 5.125in) if AnchorType; ="D"
(4ft + 0.0625in) if AnchorType; ="E"
LS = B - (d if d <B = Odd—p Used in bearing calcs onl
vert.1 = [qsur[E bot.1 ( traffic.lm " Ctraffic.1 < Pbot1 = PHg 9 y
0 otherwise

1
XLs.vert.1 = twall * Atraffic.1 * E(Bbot.l - dtraffic.l) = 90.145ft

— _ ip
DCrig.1 = YergPrig = 1.425@%

t
X = E =15ft Note: This moment arm is measured from the front toe of
DC.ftg.1 2

the ftg since it is only used in bearing calculations.

Calculate Lateral Loads and Associated L ever Arms

1 2_. _ ip
EH17 vert = Eka.wallafs[qhbackfill.l - 3'5ft) E'”(Swall) = 0'869%

_1 2 _ ip
EH11 hor = Eka.waIIst[thackfill.l - 3.5ft) “B0s(3,)) = 1-822%

XEH1.1°= twall * Bpot.g = 5:955ft

1
YEH1 1= 3.5t + 5(hbad(ﬁ”_1 - 3.5ft) = 6.456 ft

- : _ ip
EH27 vert = ka.anchorEHs[thackfiII.1 - 3'5ﬁ) EG‘“ct)g'”(éanchor - 30deg) = '0'131%
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— _ ip
EH21 hor = ka.anchorE*fs[Qhbackfill.l - 3-5ft) [Q4ft) mos(f’anchor - 30deg) = 0.566d<fT
1
XEH2.1 = twall + E(Bbot.l * Bbot.lower.l) = 4.898ft
1
yEHz_l = 3.5ft - E@rﬁ: =15ft
— 1 2_. _ |p
EH31 vert = Eka.anchorﬁfsmdfﬁ) B'n(éanchor - SOdeg) = -0.029%
— 1 2 _ |p
EH31 hor = 5 ka anchor s 040) 1805(3nchor ~ 30deg) = 0.128d<F
2
XEH3.1 " twall * Bhot.lower.1 * (3-5ft - gmﬁ)tan(SOdeg) = 4.321ft
2
h .
- . wall.1 _ _ kip
LShor.1 = (ka.wallmsurmbackfill.l) if diraffic.1 < — 0d<fT
0 otherwise
l .
XLS.hor.1 "= twall * E(Bbot.lower.l + Bbot.l) = 4.898ft (Assumed for ease of calculation)
1
YLS .hor.1 = 2 Mbackfill. = 61851t
Check Sliding

Per AASHTO 11.11.4.2, Sliding shall be evaluated according to 10.6.3.4. Per 11.5.3, sliding shall be evaluated at the strength
limit state. Use minimum load factors for vertical loads and maximum load factors for horizontal loads. Assume the failure

plane is beneath the wall ftg, which will be grouted to the wall during construction. This is consistent with assumptions in the
HITEC report (page D24).

Resisting Forces

¢T = 0.9 AASHTO Table 10.5.5.2.2-1, "Precast on Sand" or "Soil on Soil"

- - ip
£Vy 1= 0.9(DCyyqyi 1 *+ DCancor.1 * DCrig.1) * 1.OE%EVla1 + EVIby + EV2) + EV3) + EV4y) .. = 11.207d<fT
+T]iEl"r’O[QE"ul.vert + EH29 vert * EH37 vert

— _ ip
R 1 1= 0.8Tan( ) Vg = 6-278% AASHTO 10.6.3.4

— _ ip
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Driving Forces
- _ ip
£H 1 1= 0i[L500EHLy o + EH2q por + EH3 op) + 1.75LSpor 1] = 3.774%

Rr.1
Z”_Lr.l

"NG" otherwise

Check

sliding.1 = | "OK" if

=21 ="OK"

Check Overturning and Eccentricity

Per AASHTO 11.11.4.4, Overturning shall be evaluated according to 11.6.3.3. A maximum of 80% of the retained soil shall
be used to resist overturning. Per 11.6.3.3, evaluate overturning and eccentricity at the strength limit state using maximum
load factors for horizontal loads and minimum load factors for vertical loads. First, evaluate eccentricity at the base of the
panel. Second, evaluate eccentricity at the base of the footing. The location of the resultant of the reaction forces shall be
located within the middle half of the base width (panel width plus anchor projection for case 1; footing width plus anchor
projection for case 2). Eccentricity is measured from the center of the base width toward the stream side of the footing.
Assume that a negative eccentricity (beyond the center of the base, toward the backfill) is acceptable since this condition
will engage passive earth pressures.

Resisting Forces

. _ _ ip it
Resisting; := 0'g(DcwalI.lDtDC.WaII.l + Dcanchor.lﬁtanchor.l) =28.192
+ 1.0[@.8[@EV1a15kEVlal1 + EV1by Bpyqp 1 + EV21Rpyp 1 + EV31Bpyg 1 + EV415KEV4l1)
+1.50(EH1y vertBen1.1 * EH2 vertBer2.1 * EH31 verl®enz 1)
Driving Forces
- _ _ ip it
Drivingy = 150({EH1 horlVeH1.1 *+ EH21 norVEH2.1 + EM31 norYeH3.1) + 1.75LShor19Ls hor.1 = 19-081@?
Resistingq
Checkgr 1:= |"OK" if ——— 21 ="OK"
: Drivingq
"NG" otherwise
V,q = 0.9(DC DC 1.00.80EV1 EV1b EV2 EV3 EV4 =8 478d<i—p
¥Ve1:=0. ( wall.1 * anchor.l) + LU [Q ap + 1t 1t 1t l) - = 8. f
+ l'SO(EHll.vert + EH29 yert * E""Q’l.vert)
Case 1: Eccentricity of Resultant without footing
S:\PROJECTS\Renaud Brothers\Winhall, VT - VTrans #STP CULV (31) page 10 of 25
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(Resistingl - Drivingl)
I = = 1.075ft (Distance to resultant from face of wall)
casel.l
3Va1
Bcase1.1 = Bhot.lower.1 * twall = 3-841t

. Beasel.1
€case1.1 = Max

- ICasel.l’Oftj = 0.845ft

Bcasel.l

Callow.casel 1 = =0.96 ft (Within Middle Half per AASHTO 11.6.3.3)

e
ok if — 2L 9 ok

€allow.casel.1

Checkg cage1.1 =

"NG" otherwise
Case 2. Eccentricity of Resultant with footing

(Resistingl - Drivingl) 1
2Ve1 SV + E(tftg - tWall) + 0'gl:)cftg.lﬁtDC.ftg.l

Iq:= =2.072ft (Distance to resultant
XVept 0'QDCftg.l from face of ftg)

1
B1 = Bpot.lower.1 * twall * E(tftg - twall) = 4.9241t

By
eq = max 7 - Il,Oft =0.39ft

B

Callow 1 = 1 =1.231ft (Within Middle Half of ftg per AASHTO 11.6.3.3)

e
Checke 1= |"OK" if 1t <1 ="OK"
: e
allow.1

"NG" otherwise

Check Bearing Pressure

Per 11.11.4.3 Evaluate bearing pressure with respect to resistance calculated in 10.6.3. Per HITEC p. D24, use the
horizontal portion of the anchor at its base plus the footing width. Evaluate at the strength limit state. Use 100% of the
weight of the retained soil. When Live Load Surcharge is present, Strength | with maximum load factors for vertical loads
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and horizontal loads controls. Include the effects of live load surcharge. Since lever arms are calculated from the front face
of the wall, must add to the eccentricity the distance between wall and toe of footing.

. a _ ip it
Resistingpq 1 = l'25([)Cwall.leDC.Wall.l + Dcanchor.lﬁanchor.l) =4171
+ 1.35[@EV1a15tEV1a'1 + EVIby BXpyqp 1 + EV21Reyo 1 + EV31Bey3 g + EV415tEV4I1)
+1.35(EH1; \er{Bgp1.1 * EH2q yerRep1 * EH31 verBepz 1) -
+ 1'75[Ql-svert.lﬁtLS.vert.l)
. a _ tip[ﬂt
Drivingpyrq 1 := 1.35(EH1y hor¥ern 1+ EH2g horSEm2.1 * EH31 horYens.1) * L75LShor 19Ls hor 1 = 17-173 ot
3V, = 1.250IDC + DC + 1.350EV1a; + EV1b, + EV2, + EV3; + EV4 =12 983d(i—p
brg.1-= ~ [Q wall.1 anchor.l) : [Q 1 1 1 1 l) : ft
+ 1'?’E’[QEHll.vert + EH29 yert * EH31.vert) + 1'7‘E’[Q|-Svert.1)
(Resistingbrgll - Drivingbrgll) 1
{Evbrg.l% Vv, + E(tftg B tWall) + l'25DCftg.15tDC.ftg.l
Ibrg 1= o1 =2796ft (Distance to resultant
' 3Vprg.1 * 1.25DCgq 1 from face of ftg)

By
ebrg.l = max 7 - 'brg.l’Oft =0ft

EVbrg.l

Tfoot.1 = = 2.637[Ksf
By - 2@brg.l

Eq. 11.6.3.2-1, Rectangular Distibution for
Foundations on saoil

dR = 6ksf
. . ORr
CheckBearingy = | "OK" if =1 ="OK"
Ofoot.1
"NG" otherwise
External Stability Analysis at Anchor 2
Calculate Vertical Loads and Associated Lever Arms (All Lever Arms are from Point "O")
— _ ip
DCwall.z o twalllnj‘walll.zafc - 1'243%
. —_— l —
XDCwall.2 = 7 twall = 04171t
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1 .
EVla, = E'Ystqhbackfill.z - hwall.z)tqulope.z) = 0'787d(f|t_p

2
XEvia.2 = twan * gdslope.z = 4.2481t

- _ aKip
EV1b, := 'Ystqhbackfill.z - hwaII.Z)EQBbot.Z - OIslope.2) = Od(?
1
Xevib.2 = twall * 9slope.2 * E(Bbot.z - dslope.z) = 5.955ft
- _ ip
EV2, := 'Ys[Qhwau.z - 3.5ft)[H3b0t_2 = 4.62d<fT

1
XEv2.2 = twall * 3 Bpot.2 = 33941

7in tip
EV3, = 3.5f)[1B -—— | =1.143
2= sl )[é bot.lower.2 cos(30deg)) ft

X =t + 1 B — L = Zﬁ
EV3.2 -~ ‘wall 2 bot.lower.2 cos(30deg)

. 7in ip
EV4, = B];B.Sft W, + 3ft + 5.375in) - | B -—— || =0.518
2755 [E( 2 ) ( bot.lower.2 cos(30deg) ﬂ ft

1 7in
X =t +B + —[W, + 3ft + 5.375in - | B - ——— || = 4.545ft
EV4.2 wall bot.lower.2 3% 2 ( bot.lower.2 cos(30deg))}

DC L @raomf) if AnchorType, = "B" = o.322d<f't—ID

anchor.2 -~ trib, (See Anchor Geometry

(2010Ibf) if AnchorType, ="C" Drawing)
(2285Ibf) if AnchorType, ="D"

(2550Ibf) if AnchorType, ="E"

Xanchor.2 = twall * | (2ft + 2.25in) if AnchorType, ="B" - 3,568t
(2ft + 8.8125in) if AnchorType, ="C"
(3ft + 5.125in) if AnchorType, ="D"

(4ft + 0.0625in) if AnchorType, = "E"

. . _ ip . .
LSyert.2 = [qsur[EBbot.Z - (dtraffic.z)]] if diraffic2 <Bpot2 = Od(? Used in bearing calcs only

0 otherwise

1
XL s.vert.2 = twall * Airaffic.2 * E(Bbot.z - dtraffic.z) =9.896ft
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- _ ip
DCiig2 = eiighrg = 1'425%

t
X = E =15ft Note: This moment arm is measured from the front toe of
DC.ftg.2 5

the ftg since it is only used in bearing calculations.

Calculate Lateral Loads and Associated L ever Arms

1
EH1; vert == 3 awaIIst[thackflll 273 5ft) Em( ) 0824d(_

EH12 hor = kaWaIIEfS[thackflll 2~ 3. 5ft) EOS( ) =1 728d(—

XgH1.2 = twall * Bpot.2 = 5-995ft

1
Ve 2= 35ft+ = (hbackflllz 3.5ft) = 6.3791t

- . _ ip
EH2) vert = ka.anchorE*fs[thackfiII.2 - 3'5ﬁ) Eq4ft)E'n(éanchor - 30deg) = _0'127%

— _ ip
EH2) hor = ka.anchorE*fs[Qhbackfill.2 - 3_5ft)[04ft) mos(E’anchor - 30deg) = 0'551%

1
XEH2.2 = twall + 3 (Bbotz Bbot.lower.z) = 4.898ft

anchor

1
EH3) vert = Eka.anchorﬁfs

m4ft)2@in(5 - 30deg) = —o.ozgd(fit—p

1 2 _ ip
EH3) hor = Eka.anchorafsm"'ﬁ) mos(5anchor - SOdeg) = 0'128%

2
XEH3.2 = twall * Bbot.lower.2 * (S.Sft - g@ft)tan(SOdeg) = 4.321ft

2

" .
~ ) wall.2 Ip
LShor.2 = | (Kawall@surBpackfilt.2) if dirafic.2 < 2 OQ:‘T

0 otherwise

1 .
XS hor.2 = twall * E(Bbot.lower.z + Bbot.z) = 4.898 ft (Assumed for ease of calculation)
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1
YLShor2 = Ehbackfill.z = 6.069ft

Check Sliding

Per AASHTO 11.11.4.2, Sliding shall be evaluated according to 10.6.3.4. Per 11.5.3, sliding shall be evaluated at the strength
limit state. Use minimum load factors for vertical loads and maximum load factors for horizontal loads. Assume the failure

plane is beneath the wall ftg, which will be grouted to the wall during construction. This is consistent with assumptions in the
HITEC report (page D24).

Resisting Forces

%;: 0.9 AASHTO Table 10.5.5.2.2-1, "Precast on Sand" or "Soil on Soil"

- - ip
£V 1= 0.9(DCyyqyi 2 + DCanchor.2 * DCrig2) * 1.OE%EVla2 + EVIby + EV2, + EV3, + EV4y) ... = 10.76%
+T]iEl"r’O[QE"HZ.vert + EH2) vert * EH3) vert

— _ ip
R 1= 0.8Tan( ) BV, = 6-027% AASHTO 10.6.3.4

- - ip
Rypi= - R_5= 5.425@‘F

Driving Forces

— _ ip
SH_,:= ni[El.SOEQElelhor + EH25 por + EH32_h0r) + 1.75|_sh0r_2] = 3.611@‘F

R

2

2 51 =voK"
XHr o

CheCkShdlngZ = |"OK" if

"NG" otherwise

Check Overturning and Eccentricity

Per AASHTO 11.11.4.4, Overturning shall be evaluated according to 11.6.3.3. A maximum of 80% of the retained soil shall
be used to resist overturning. Per 11.6.3.3, evaluate overturning and eccentricity at the strength limit state using maximum
load factors for horizontal loads and minimum load factors for vertical loads. First, evaluate eccentricity at the base of the
panel. Second, evaluate eccentricity at the base of the footing. The location of the resultant of the reaction forces shall be
located within the middle half of the base width (panel width plus anchor projection for case 1; footing width plus anchor
projection for case 2). Eccentricity is measured from the center of the base width toward the stream side of the footing.
Assume that a negative eccentricity (beyond the center of the base, toward the backfill) is acceptable since this condition
will engage passive earth pressures.

Resisting Forces
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- . _ ipt
Resisting; := 0'Q(DCwalI.ZEKDC.WaII.Z + Dcanchor.zﬁanchor.z) = 26.667

+ 1.0[0.8[@EV1a25tEVlal2 + EV1byBgy/1p 2 + EV25Bgy0 2 + EV3,Bgy30 + EV425tEV4I2)
+1.50(EH1; yer{®eH1.2 + EH22 vert®EH2.2 + EM32.vert®EH3 2)

Driving Forces

L . _ tip[ﬂt
Driving := 1.500EHL, porFen1 2 + EH2) horl¥er2.2 + EH32 horDEHs 2) + 1-75LShor 201s hor.2 = 17:939 ot

Resisting,
>

Checkgr o= |"OK" if 21 ="OK"

Driving,

"NG" otherwise

- _ ip
£V 9 1= 0.9(DCyyqi1 2 + DCanchor 2) + 1.0D.8EV1ay + EVIb, + EV2, + EV3, + EV4y) ... = 8.064@‘F
+ 1'50(EH12.vert + EH2) yert * EH32.vert)

Case 1: Eccentricity of Resultant without footing

(Resistin92 - Drivingz)

I =1.082ft (Distance to resultant from face of wall)

casel.2 =
EVe.Z

Brase1.2 = Bpot.lower.2 * twall = 3-841t

B
casel.2
€case1.2 = max(T - Icasel.z’o‘ctj =0.838ft

Bcasel.z

Callow casel 2 = =0.96ft (Within Middle Half per AASHTO 11.6.3.3)

e
"OK" i _ casel2 <1 ="OK"

Callow.casel.2

Checkg case1.2 ==

"NG" otherwise

Case 2: Eccentricity of Resultant with footing
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(Resistin92 - Drivingz) 1
Ve = + E(tftg - twall) + 0.9DC1q 2B ftg.2
I, = e.2 = 2.074ft (Distance to resultant
3Vgo + 0.9DCftg_2 from face of ftg)

1
B2 = Bpot.lower.2 * twall * E(tftg - twall) = 4.9241t

B,
€y 1= max| — - I2,0ft =0.387ft
2

B
2 =1.231ft (Within Middle Half of ftg per

e
AASHTO 11.6.3.3) Checkg p = |"OK" it —2

Callow.2 -=

<1 ="OK"
€allow.2

"NG" otherwise

Check Bearing Pressure

Per 11.11.4.3 Evaluate bearing pressure with respect to resistance calculated in 10.6.3. Per HITEC p. D24, use the
horizontal portion of the anchor at its base plus the footing width. Evaluate at the strength limit state. Use 100% of the
weight of the retained soil. When Live Load Surcharge is present, Strength | with maximum load factors for vertical loads
and horizontal loads controls. Include the effects of live load surcharge. Since lever arms are calculated from the front face
of the wall, must add to the eccentricity the distance between wall and toe of footing.

. a _ ip it
Resistingpg o == 1'25(DcwalI.ZDKDC.WaII.Z + DCanchor.ZDtanchor.Z) =39.641
+ 1.35[@EV1a25kEVla'2 + EVIbyBpyqp 2 + EV25Rey/9 2 + EV3,EEy30 + EV425tEV4l2)
+1.35(EH1y yer{Bep1.2 * EH2 vertRer2.2 * EH32 vertBEHz 2)
+ l'75[QLSvert.ZDkLS.vert.Z)
- __ _ Kip[ﬂt
Drivingyrg 2 = 1.35(EH1p hor¥ern 2 + EH22 horSEH2.2 * EH32.n0rVEH3.2) * 1751 Shor 291Ls hor 2 = 16.145 o
¥V = 1.25(IDC + DC + 1.35JEV1a, + EV1b, + EV2,5 + EV3, + EV4 =12 399d<i_p
brg.2 = * [Q wall.2 anchor.2) : [Q a 2 2 2 2) - =l T
+ l'?’E’[QEle.vert + EH2) et + EH32.vert) + l'75[Q|-Svert.2)
(Resistingbr - Driving )
9.2 brg.2 1
EVbrg.z[% SYA + E(tftg - twall) + 1.25DCsiq oBXpe ftg.2
Ibrg 2= 192 =2.793ft  (Distance to resultant
' z3Vbrg.2 + l'25Dcftg.2 from face of ftg)

By
ebrg.2 = max 7 - 'brg.ZvOft =0ft
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SV,
— 92  _
Ofoot.2 = = 2.518[Ksf

By - 2@brg.z

dR = 6&sf

Check Wall Reinforcement

Page 103 of 110 Ck. GJP 3/31/15
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Eq. 11.6.3.2-1, Rectangular Distibution for
Foundations on saoil
. . 9Rr
CheckBearing, = | "OK" if =1 ="OK"
Sfoot.2

"NG" otherwise

Assume the wall stem is cantilevered above the anchor. Use tallest wall section above anchor. Use maximum horizontal load
factors to calculate moments and shears. Use minimum load factor for axial compression.

Calculate Horizontal Loads and resp. Lever Arms at top of Anchor

hwall.internal = Nbackfill.1 ~ 3-5ft = 8.869ft

-1 2_ ip
EHyall = Eka.wallafsmwall.internal - 2-019%

. 1
LSwall == |0 if diraffic.1 2 Emwall.l

(ka-WaIImsurmwall.internal) otherwise

ke
ft

Muya = MifL5EH o) T wal + 175LSwanFLs wan) = 10271

— _ ip
Vil = MilfL5EHq)) + L7508 q))) = 3.028@‘F

— _ ip
NUyya) = _ni[Qo'gﬁfc[ﬂwalImwall.internal) = _0'998%

Check Moment Capacity

barwa” = 5 Swall = 12in
bW:: 1ft
bar
. _ “wall.
dlamwa” = Tm = 0.6250n

S:\PROJECTS\Renaud Brothers\Winhall, VT - VTrans #STP CULV (31)
\Bridge 52 Proj 5778\Design\WW4 design.xmcd

COVer

wall =

1
YEH.wall -= ghwall.l =3.3911t

1
YLS.wall = Ehwall.l =5.0871t

ip it

1.5in
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Teldiam 2
wall in
ASpall = a2 = 0.307|In2
4 Swall
diam
wall

dW&” = tW&” - coverwa” - T = 8.188[n

Pmoment := 0.90 Per AASHTO 5.5.4.2.1

d’shear = 0.90 Per AASHTO 5.5.4.2.1

Verify that f,, can be substituted for f; in the equations of 5.7.3.2. This is allowed when

y
£ <060.
dg

A
Cwall = sw—a”Dly = 0.4510h Simplified equation 5.7.3.1.2-4

0.850f, (B4 b,
Cwall . )
— =0.055 This is less than 0.60 therefore fy can be substituted for fs
dwall
Byall = By [Byyq) = 0.3610
a
wall
Mg = Aswallmytﬁdwall B j
Mryall = Pmoment™nyyay = 11.054Kip(t
Muwa”[fbw = 10271|:R|p|:ﬁ[ Check oK i€ Mrwa” L oK
ec = |"oK" if ————— =1 ="OK"
WallFlexure
MUy Byy

"NG" otherwise

Check Minimum Flexural Reinforcement (5.7.3.3.2)

f,:= 0.24[Jf [ksi = 0.537(Ksi AASHTO 5.4.2.6
by vt = — 1 3=1x10°m*
g.wall -~ 1 wlwall =
_ twall - 50N Distance from centroid to extreme tension fibers.
Yewall -= 2 Conservatively ignore reinforcement.
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_ Ig.wall _ 3
Sc.wall = —— = 200(h
Yt.wall
N3 = 0.67 0.67 = Factor for Grade 60 ASTM A615 rebar
V1= 12 1.2 = Factor for precast segmental structures
Mer wall = V3011 B¢ wan Ty = 7-191Kip[t Simplified AASHTO Eq 5.7.3.3.2-1
1.33Muyyq) B,y = 13.66Kip it
Checkpinsteelwall = | "OK" i Mryq) 2 rn'r‘(l'Ssl\/lljwaIImW'Mcr.wall) ="OK"
"NG" otherwise
Shear Resistance at Bottom of Wall (Section 5.8.3.4.2)
The section contains less than the minimum transverse reinforcement specified in 5.8.2.5,
therefore use equation 5.8.3.4.2-2 to determine the longitudinal strain effect factor (B) at
the location of maximum shear.
Mu := maX(MUwalllvuwallmwall) In the eqtn below Mu shall not be less than vuld,,
[Mul
Qo * 0.5NUy ) * |Vuwall|
wa
€s_wall = B, 1000 \yyqy = 1.98 (5.8.3.4.2-4)
- Es[Asyall -
Sx_wall = Awall
1.38in
S =5 E = 8.187Mh
xe_wall x_wall Aggregate i, + 0.63in (5.8.3.4.2-5)
4.8 51
Bwall = =2.09 (5.8.3.4.2-2)
1+ 7500Eg \yq .\ Sxe_wall
lin
O\yall = 29deg + 3500degE$s_Wﬁ” = 35.917[deg (5.8.3.4.2-3)
Vi = min(0.258, By, 0-031610yq [ ToTKSihy @) = 14.511Kip 5.8.3.3)
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Viall = PshearVNwall = 13-059Kip
Viwall(Dy = 3.0281Kip Check = [oke it ol e
€CKWallShear -= "Yem. o
wall™w

"NG" otherwise

Check Crack Control in Section 5.7.3.4

Stress in reinforcement calculated per MacGregor "Reinforced Concrete Mechanics and Design" 4th Ed

— _ ip[it
MSyya11 = MifLOEH o Fer wall * LOLSywanTLs wan) = 6-847
- _ ip
NS\yall = _ni[Ql'oafc[ﬂwalImwall.internal) = _1'109%
E
s
ni= — =7.118
Ec
ASyall
pwa” = b— =0.003
w-wall
ki= |2pyn + 2
=y “Pwall (pwallm) ~ Pwall™
. k
=1-—=0.98
Jwall 3
t
wall
Ms + N d -—
_wall swalltﬁ wall = j _ ksi Stress in Reinforcement at Service
fSS\yall = As d =31.941 ft Limit State
wallBall Dwall
de_wall = twall ~ dwa = 1.8130n
d
c_wall
Bgi= 1+ = = 1316
0'7[Q'[Wall B dc_wall)
Ve = 1.00 exposure factor
Ki
70023,
in
S = —F -2 = 13.025[h
max c_wall
BsEsS\yanBw -
Checkppaxspacing = | "OK” if Syall < Smax = "OK”
"NG" otherwise
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Check Minimum Bar Spacing in Section 5.10.3.1.2:
Smin = max(diamwa“,1.33Aggregatediam,1in) = 10h
Checkpinspacing = “ "OK™ i Syqi 2 Spjp = "OK”

"NG" otherwise

Check Maximum Bar Spacing in Section 5.10.3.2:

Srrava= mln(1.5[ﬂwa”,18|n) = 150h "OK" if Swall < Sma | = "OK”

CheCkMaaaSpasing =

"NG" otherwise

Check Anchor Attachment to Wall

Check Moment Capacity of Connection Bars

Conservatively assume the entire wall is cantilevered about the footing, therefore consider only driving moments. Use total
loads instead of loads per foot. Use 100% of soil weight. Must determine controlling anchor, since tributary width is
variable, not necessarily the anchor at the tallest wall. Assume only top four connection bars resist tension. This
assumption is consistent with HITEC p.D28.

MUgnchor = max(Drivingbrg_l[ﬂribl, Drivingbrgz[ﬂribz) = 100.904 Kip it
barynchor = 5 size of bar

bar
. _ ““anchor.
d'amanchor = Tln = 0.6250n

R - 2 _ 2
ASanchor = Zm'amanchor = 0.3070n

n==6 Number of bars in tension

banchor = tstem = 60N thickness of anchor stem

hgtem = 3ft + 6in height of anchor stem

danchor = 30.5in distance from centroid of tension reinforcement extreme compression fiber.

Verify that fy can be substituted for fgin the equations of 5.7.3.2. This is allowed when

C
— <0.60.
dS
nlAs
Canchor = anchormy = 5.4140n Simplified equation 5.7.3.1.2-4
0.85; B3 Banchor
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Canchor
d

=0.178
anchor

3anchor = B18anchor = 4-3310N

a
anchor
Mnanchor = nuB‘Sanchor[1ij€‘]|anchor_ > j

Mranchor == Pmoment™Nanchor = 234.708Kip(Ht

M = 100.904 Kipt

Uanchor

Check Minimum Flexural Reinforcement (5.7.3.3.2)

f, = 0.537Ksi

-1 3_ 4_4
lg.anchor = E[ﬂstemmstem =3.704x 10 [

h
stem
Yt.anchor = — 1.75ft
Ig.anchor 3.3
Scanchor'= ——— =1.764x 10"lih
Yt.anchor
a= 0.67
= 1.2

Mecr anchor = V351 B¢ anchory = 63426 Kip it

1.33Mu ®,, = 134.203 ftKipt

anchor-"w

Checknginsteel Anchor =

"OK" if Mr

Renaud Brothers, #5779
12x5 BCwTS - WW2
Bridge 47

Winhall, VT

This is less than 0.60 therefore fy can be substituted for fs

Mr
e anchor A
CheCkAnchorFIexure = |"OK" if ——=>1 ="OK

Muanchor

"NG" otherwise

AASHTO 5.4.2.6

Distance from centroid to extreme tension fibers.
Conservatively ignore reinforcement.

0.67 = Factor for Grade 60 ASTM A615 rebar
1.2 = Factor for precast segmental structures

Simplified AASHTO Eq 5.7.3.3.2-1

M = "OK"

anchor’

anchor = Min(1.33Mu

cr.anchor)

"NG" otherwise

Check Minimum Steel for Temperature and Shrinkage (11.6.1.5.1 & 5.10.8)
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.2 .2 1.3000 I} .2
in . in : anchor™'stem n
ASmin anchor = MaX 011~ min 060~ —||= o.edg

y
2[Qbanchor + hstem) Bk;

By = 2,100

ASmin.anchorDstem

Asgnchordn + 2) = 2 4540in° Account for extra two bars in compression face

Check Hook Development of Connection Steel in Wall

Per 5.10.2, A standard hook with a 180 degree bend shall have a 4*db extension, but not less than 2.5 inches. Per
5.12.3, Cover beyond free end of bar shall be 2 inches.

38.0diam g chor
=10.6210hn Basic development length for a Grade 60 bar with a standard hook

o= ——F—=
fo (AASHTO 5.11.2.4.1)
ksi

Modification Factors to be applied to the Basic Development Length (AASHTO 5.11.2.4.2)

Mstrength =1 Increase by fy/60 for yield strength greater than 60ksi

Mcover = 0.7 0.7 if side cover normal to plane of hook is at least 2.5 inches AND
Cover beyond hook is at least 2.0in

Mstirrups =1.0 0.8 if hook is enclose in with ties or stirrups as specified in 5.11.2.4.2

Mag:= 1.0 Conservatively assume entire area of steel provided is required.

Mlightweight =1.0 1.3 if lightweight concrete is used.

Mepoxy:: 1.0 1.2 if epoxy rebar is used.

M := Mstrength ™ cover Mstirrups™ as™iightweightMepoxy = 0-7
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Idh = max(6in,8miamanchor, M[I]hb) = 7.4350n

= cover + Idh = 8.9350h

Ywall.min * wall
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Checkyyall Thickness =

Renaud Brothers, #5779
12x5 BCwTS - WW2
Bridge 47

Winhall, VT

"OK" if gy 2t = "OK"

wall.min
"NG" otherwise
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