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Project: Rockingham VT Bridge
Contractor: Cold River Bridges

Value Engineering Design: Calderwood Engineering
Design Computations by: Eric T. Calderwood, PE

Design Check Computations by: Gregory MacAlister, EIT
Project Notes:

VTrans Structural Design Manual

Bearings Design - Deflections - Pedestal elevations - bottom of slab elevations

Use Procedure B for Elastomeric Bearing design

en =150 pcf
Ypve:= 145 pcf

Tin:=—30 °F Tynax := 120 °F
T T say deck placement may take place
T. = max T Tmin — 45 °F between temperatures of 20 degrees and
avg "™ T 70 degrees
TC, i= 20 °F TCpax =70 °F g5 :=0.0000065

in+A°F

Trangemax =max <<Tcmax - Tmin> ’ (Tmax - Tcmin)> =100 A°F

Gpin = 0.095 ksi minimum shear modulus for shore A
durometer Hardeness 50 neoprene pad

Grax :=0.200 ksi maximum shear modulus for shore A
durometer Hardeness 60 neoprene pad

Min G allows for use of Shore A durometer
hardness 50 or 60 neoprene pads, however
still specify Shore A durometer Hardness of
60 as it will provide for a better bearing in
our professional opinion.
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Reactions: from superstructure - Reference steel
design computations, uniform load of 1 kif and
associated reactions at and pier & abutment

Uniform load (spans 1,2 & 3 Loaded)

Distance Vmax Mmin Mmax Mo Rmin Rmax
0.00 259 0.0 0.0 1 0.0 259
6.55 193 0.0 1480 2 o0 741

1210 128 0.0 2531 3 o0 741
1965 6.2 0.0 315.2 4 o0 2549

2620 0.3 0.0 3345
3275 6.9 0.0 3109
39.30 13.4 0.0 244 3
4585 200 0.0 1349

52.40 285 -174 0.0
58.95 331 -2132.7 0.0
6550 396 -4508 0.0
72.40 276 -23686 0.0
79.30 207 -69%5 0.0

80.20 13.8 0.0 49.1
93.10 6.9 0.0 120.5
100.00 0.0 0.0 144.3
105.90 6.9 0.0 120.5
113.80 13.8 0.0 491

120.70 20,7 -89%9 0.0
127.60 276 -2366 0.0
13450 396 -4508 0.0
141.05 331 -2132.7 0.0
147.60 285 -174 0.0

15415 200 0.0 1345
160.70 134 0.0 244 3
167.25 6.9 0.0 3109
173.80 0.3 0.0 334.5
18035 6.2 0.0 315.2
18690 12.8 0.0 253.1
193.45 19.3 0.0 148.0
200.00 259 0.0 0.0

Ralklf: 258671 %

kip
Rjr=74.1329 —
p1kIf W
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Dead Load Computations:

$:=10.5 ft OH:=2 ft+7 in=2.5833 ft  tgu:=91in  Ny:=4

W, :=199.68 plf=0.1997 KIf

W, =0.1997 KIf

W, dea = (;-1— OH)  tgea + 150 pcf=881.25 plf
Wextdeck:0'8813 klf

Wintdeck :=S * tgeck * 150 pcf=1181.25 plf
Wintdeak = 1.1813 KIf

Weyeput = (;-I-OH—lO in).-3.25 in. 145 pcf=274.8958 plf
Wegepre = 0.2749 KIf

Wingpu =S+ 3.25 in+ 145 pcf=412.3438 plf
Wingpye = 0.4123 KIf

(. (s—85in)

Wiaiepuic1 = Wexgpve — 5 ft+3.25 in« 145 pcf- =0.0918 KIf

500 plf

=0.25 KkIf

utint ‘=
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60% of railing & Sidewalk load applied to
exterior girders, steel railing taken at 25plf
on top of concrete railing

(10 in+ (2 ft+3.25 in)+ 150 pcf+ 25 plf)

Wextrail =60%-2 >

=185.3125 plf

W =0.1853 kif

extrail —

(10 in+ (2 ft+3.25 in)+ 150 pcf+ 25 plf)

Wintrail =40%-2- <Nb T 2)

=123.5417 plf

\0A =0.1235 kif

intrail —

Wiiiswer 3= 60%+ 1+ 700 plf =420 plf
Waiswer = 0.42 KIf

700 plf

Woiswine :==40%+ 1 =140 plf

WaltSWint = 014 klf
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RpexD csi= Rp 1KIE* (Wstl + Wext deck + Wextrail + WaltSWGl) =125.006 kip Pier Reaction due to DC from Superstructure Exterior

RpinD csi= Rplklf . <Wstl + Wint deck + Wintrail + WaltSWint) =121.9094 kip Pier Reaction due to DC from Superstructure Interior

RpexDWS = Rplklf a WaltthGl =6.8045 kip Pier Reaction due to DW from Superstructure Exterior

RpinDWS = Rplklf . (Wintpvt + Wutint) =49.1015 kip Pier Reaction due to DW from Superstructure Interior

Raexncs = Ragwr® (1.5 «Wg+1.5- Wextdeck> =41.9408 kip Total Str IV Reaction at abut due to fluid load and self weight
Exterior
Rainpes = Raqwr* <1_5 Wy +1.5- Wintdeck> =53.581 kip Total Str IV Reaction at abut due to fluid load and self weight Interior
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Rianepier = 0.64 KIf Rp1k1f= 47.445 Kkip Pier Reaction due to Lane Load Unfactored Undistributed

HS20 Truck
Distance Vmax Mmin Mmax Mo Rmin Emax
0.00 529 0.0 0.0 1 -56 5249
B6.55 44 4 370 2907 2| -85 698
13210 32 -740 5238 3 94 698
1965 284 -1110 653.2 4 -56 544
2620 213 -1480 687 4
3275 278 -1850 6791
3930 356 -2220 611 8
4585 427 -2590 469 8
52.40 49 2 -296.0 2702
58485 551 -3330 9495
6550 601 -4248 1105
7240 497 -3714 8149
79.30 418 -3180 314 8
86.20 33.7 -264.7 482 .6
93.10 256 -2113 5726
100.00 22.2 -160.2 511.5
106.90 303 -2144 589.1
11380 384 -268.5 485 .8
12070 48.1 -322.7 309.7
127.60 528 -3768 1.0
13450 613 -4310 1090
141.05 554 -328.0 98.1
147 .60 487 -2916 2706
15415 414 -2551 468 4
16070 335 -2187 604 4
167.25 251 -1822 665.7
173.80 226 -1458 698.2
180.35 305 -1093 652 .5
186.90 B89 -729 5091
193 .45 465 -364 304 6
200.00 54 .4 0.0 0.0

Rph520 = 69831 klp
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Meg Moment Truck Train

Distance Vmax Mmin Mmax Mo Rmin Rmax
0.00 47 6 0.0 0.0 1 -37 47 6
6.55 309 -243 2616 2 -86 701

1210 326 -4B6 471 .4 3 -85 700
1965 256 -730 587 9 4 -37 406
2620 191 4973 6186
3275 263 -1216 611.2
3030 331 -1459 550.7
45 85 301 -1703 422 8
52.40 443 -2510 2432
5845 406 -4149 897
65.50 543 -6341 997
7240 476 -4273 97 .2
7930 422 -286.2 2618
86.20 36.2 -238.2 3719
93.10 298 -190.2 4293
100.00 23.1 -1445 457 .3
10690 279 -1933 450.2
113.80 336 -2421 3923
12070 39.2 -2909 280.7
127.60 441 -4290 1108
13450 56.1 -6369 98.1
141.05 517 -417.7 88.3
147 .60 46.7 -2533 249 4
15415 410 -1687.7 4266
16070 347 -1438 547 .2
167.25 276 -1198 607 .2 Vsp= 38.8 kips
173.80 210 -958 640.6 Mminsp= -263.0 k-ft
18035 282 -719 586.1 Mmaxsp= 3446 k-ft
18690 356 -479 466.3 Mmax= 6406 k-ft
193 .45 425 -240 2784 Mmin= -636.9 k-ft
20000 496 0.0 0.0 Vmax= 56.1 kips

Ronmee = 70.0848 kip
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Rotational demand at pier bearings: From RISA model

Riyaxint := 0.0007891 rad T PIFR* 0 PIER#

Rminint = _0.0007955 I'ad

Riaxext := 0.0008282 rad

R —0.0008287 rad

minext ‘=

Printsvcl =113 <133 * max <anmtt ’ RpthO) + RLanePier> + RpinDCS + RpinDWS =329.9543 klp

Prextsvcl =1.13. <133 s max <anmtt ’ Rph520> + RLanePier) + RpexDCS + RpexDWS =290.7539 klp

1.13 is the distribution factor for live load for shear of the plate girders corrected for skew

DS pierprg = 0.65+ 92.70 ft+ gy Tyapgemax = 047 in

Hitmin 3= 2 * ASpierprg = 0.94 in Use (2) laminates of1/4" & (1) Laminate of 1/2" neoprene = 1"
>>0.6508" therefor okay (shear check LRFD 14.7.5.3.2-1)
Cmt :=0.005 rad To account for tolerances in fabrication and construction approx 1/8" over length

of bearing which seems more than adequate for any construction tolerances

Riotmax = Cror + max <|Rminext| , |Rmaxext| , |Rminint| R |Rmaxint|> =0.0058287 rad Max Anticipated rotation
Rcyclic ‘=max <|Rminext| ’ |Rmaxext| I |Rminint| ) |Rmaxint|> =0.0008 rad
L:=20 in W:=20 in h,:=0.5 in thickness of each layer

n:= 2 number of laminates (including (2) exterior laminates counted as hrt :=1 in total elastomer thickness
1/2 laminate each, and one interior laminate)

L LW _
" 2ehye (L+W)
max (P, ,P )
D,:=14 O = “‘ESV:;V rextsvell — 0.8249 ksi
D.:=0.5 .
g mimn <Printsvcl ’ Prextsvc1> —=0.7269 ksi

Osmin *=

L-W
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PCintsyar :=1.13 ¢ <1.33 . max <anmtt7 Rph520> + RLanePier> =158.9434 kip
PSrintsvcl = RpinDCS + RpinDWS =171.0109 klp

PCrextsyar:=1.13 - <1.33 »max (anmt‘m Rph520> + RLanePier> =158.9434 kip
PSextsver = RpexDCS + RpexDWS =131.8105 kip

max <Psrintsvcl ’ pSrextsvcl)

Ogtatic := AT =0.4275 Kksi
max (PC, PC )
\ tsvel 9 tsvcl/ .
Ocyclic *= mLS:K\:N v/ —=0.3974 ksi
chclic Ostatic
Yaei=D,» ———=0.5856 Yasi=Dye————=0.63 <3 therefor per 14.7.5.3.3-2 okay
min ° 2i min ° 2i
2 2
Yee=Dye [} e 03315 Yegi=Dp [} L2
\ hri } ny \ hri } ny
AS
Yeei=0 Yes = Pierbre _ 47
Tt
<Yas + Y+ y$s> +1.75. <Yac + Vet Ysc) =4.7049 <5 therefor per 14.7.5.3.3-1

combined rotation compression
and shear are okay

External plate is not bonded to
bearing therefor eqn: 14.7.5.3.3-11
is n/a

Stability of Elastomeric Bearings:

A= 00554 Bi= 2'{67 - \:0.178
2L
S +2.0). 11+ .
H=5 (5i+20) \ 20w
2.-A=0.1109 <B therefor okay 14.7.5.3.4-1

Stability is okay

unbonded exterior plate
provisions 14.7.5.4 - not
applicable as restraint is provided
by recessed sole plate and anchor
rods.
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1.09- (1.33-max (R ,R +R i
o= < < PR ph520> LaneP1er> =0.3833 ksi Live Load average stress at

L-W svc loads

Check Maximum Compression:
Oy :=min (1.00 « Gy + Sy, 0.80 ksi)
AASHTO 14.7.6.3.2

16 r T /
o= 0.8 ksi N Shope[fccfur 12 / 5/ ) /
e | e
3 60 durometer| // /
La reinferced 3 / Vd
‘:;; . bearings /// y A
Check Compressive Deflection: 14.7.6.3.3 - Lo
g 00 YAVArY'L
b 0.8 / // & // /
2 ! yd
g:=3.5% 2 06 / /] v / N Pl
§ ol J,/// // —
€+h,;=0.0175 in Anticipated actual average 5 /4/ //
compressive deflection of 0.2 V/ -~
bearing pads (PEP) ——
0.0 . ‘ . . . . ‘
2} ! 2 ) 4 ) & 7 g
0.09 h,;=0.045 in AASHTO 14.7.6.3.3

maximum allowable Compressive sfraln (7}

average compressive
deflection
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sr 1= 36 ksi For Steel Reinforcements

AFth =24 ksi For Constant Amplitude fatigue threshold for Category A detail
Per section 6.6.1.2.5-3

_ 3. hri * Osmax

hg:= =0.0344 in AASHTO LRFD 14.7.5.3.5-1
ysr
2. hri * 0y, .
hyi=————=0.016 in AASHTO LRFD 14.7.5.3.5-2
Fin
hgmin := max (hg, g, 0.0625 in) =0.0625 in AASHTO LRFD 14.7.5.3.5
hy:=0.125 in 1/8" reinforcing plates are okay

Use Machined sole plates milled to the finished profile grade. Sole Plate must be designed to distribute
bearing stress to pad which is wider than the flanges. Maximum stress allowed at strength | in the sole
plate will be the plastic moment of the plate as it is weak axis and clearly compact.

Ogmax = 0.8249 Kksi This is at service stress Fy:=50 ksi =10
levels, check at strength AASHTO 6.5.4.2
levels

Printstri 3= 1.75 + 1.13 + (1.33 » max (Ryumee s Rphs20) + Rianepier) + 1:25 * Ronpes + 1.50 « Rogupws = 504.1899 kip
Prextstrt = 1.75 + 1.13 + (1.33  max (Rynmee s Rons20) + Rianepier) + 125 * Rpexpes + 1.50 « Ryeupyys = 444.6 152 kip

1.13 is the distribution factor for live load for shear of the plate girders corrected for skew

max <PrintstrI ’ prextstrI>

Ostrmax *= LW =1.2605 ksi
b¢:=18.375 in Width of Bottom flange at pier
Wb, |
Cpayxi=———=0.8125 in
2
C 2
Msolepl *= Ogtrmax * L X —8.3211 in-kip
M
Zyeqai=—2 = 0.1664 in”
Qe Fy

Use a minimum thickness sole plate = 1.0" slope by 1% to match finished
too= Zreq'd -4 —0.1824 in grade (use additional material from drops from flange plates for sole plate
min V ' fabrication) Include 1/8" recess in sole plate - even with recess and 1% taper
of plates, minimum thickness >> 0.173 in therefor sole plate is okay.
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(2) 14" thick & (1) /5" thick

Z-3 shore A durometer hardness

=50 neoprene laminates with
" o g o (2) " grade 36

steel reinforcements -

reinforced elasfomeric bearing
i) E o
[l B
2la
& ? Sls X (r‘ 7 a
G- SIEE. a P o
s | ¢ 518 ® ¥ & :
s @G @
e w2
Gk SEE :
. % =]

v \ x
- r-g"
&y 3l /-8" 3ia"
recess Tor brg pad — Plh" x 55" slotted hole

Al hre ad Hvoic a N
Sole Plate Detail for 1/2" ¢ threadrod Typical Bearing FPad Plan Detail

. . upstation () o" & (2) V4" ELASTOMER LAYERS
e o (Z) g  STEEL REINFORCEMENTS
¥ | Pier Bearings HryP)
[
2 -8 z
T
2

Bearing FPad Elev. Derail

Section thru Sole FPlate

Size anchor bolts for wind load: wind is taken at strength Il limit state

69&4’2—65'5&-(1.125 in.2435in+2 in+9 in+3.25 in+24 in+4 in+2 in)-50 psf
Wnd:=14-
4.2
Wnd =3.9965 kip per anchor bolt
Use ASTM F1554 grade 105 anchor rods Fyar:=105 ksi Fuar:=125 ksi
tmax:=1.125 in
M i (tmax \ _ . .
vart=1 +(3+h;+2- hs)) +Wnd =9.2418 in-kip

M

Zareqid = ————=0.088 in’
Pre FyAR

Qreqd = V Zareqa* 6 =0.8083 in Use 1.50 in diameter anchor bolts
dproy:=1.50 in
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embed anchor bolts for a maximum bearing on the concrete per AASHTO
5.7.5 - distribute bearing pressure from zero ksi at the bottom of the
embedment and maximum at the top of the embedment in a triangular

distribution.
f'.:=4 ksi
m:=1.0 it is conserfative to take m=1.0 Pprg:=0.70
even though pedestals are much
bigger than the anchor rods
Prax 3= @prg+ 0.85 - f'.=2.38 ksi
Wnd . ) » o
Lrequ = =2.2389 in Provide 15" embedment minimum >> 2.69 in side
d Pmax bearing on concrete is a non concern, vertical
prov * 2 bearing on concrete under bearing is okay by

inspection as it is governed by the PEP
requirements

(Elevations are in Feet)

P1 Sole Plat elev Ped Elev P2 Sole Plat elev Ped Elev
44634 445.14 445 65 445 45
44661 445 41 445 92 44572
44677 446 57 44608 445 B8
44662 445 42 445 93 44573

Note top of pedestal elevations are higher than top of existing pedestal
elevations at each location despite the slight increase in superstructure
depth and the increase in bearing thickness
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Passive Pressure forces behind =32 deg 8,:=24 deg
abutments
2 skew:=30 deg
N @)
k,:=tan|45 deg+—| =3.2546
\ 2)
Ys:=130 pcf
Prop:=0 psf Pptm :=8.5 ft-ys+k,=3596.32 psf
Ptop 1 Pb .
Foptot % -8.5 ft-54 ft=825.36 kip

Passive pressure acts normal to wall face inducing a couple in the bridge due to
the skew. (we are accounting for the friction between the abutment and the soil
but are neglecting the resistance of the piling which resist this couple) Also we
are neglecting the consideration that we have added 1.5" of foam behind
abutments to help alleviate that pressure

Fppcoupte = Fpptot * Sin (skew — &.) = 86.27 kip

Total torsional force on bridge structure to be resisted by Keeper blocks between
girders at piers:

Toor:=F -2.100 ft=17254.63 ft-kip

ppcouple

TA —692—&:345 ft

T
Freeper := —————= 250.07 kip
2+ (TA)

Lyeeper = 10.5 ft—2.25 ft==8.25 ft

Fy ki
Fpi=—2% =30.31 —— P
keeper
$:=0.90 AASHTO LRFD 5.5.4.1 phi factor for shear
.12 in
A,=18in. =216 — for an 18" wide keeper block
ft ft
c:=0.075 Kksi for concrete placed against clean hardened concrete free of laitance but not
intentionally roughened
W:= 0.60 Friction coefficient for clean non roughened concrete to concrete surface

Page 14 of 20



PH. [207] T!? ‘200? FAX (2071“,37 2003

SRR ”‘%
/é/ 1 \ mc:monv ME 04357 A/ |1
RN

—2
Asint :=0.62 % for (2) number 5 bars per foot anchored into top of pier
t
lbf
fy:= 60 ksi P.:=0 —
ft

ki
Viii=CeAg +pe < sint f+PC> 38.52 ;tp

ki
¢)S Vm =34.668 — p Anchor keeper blocks to top of piers with #5 bars at 12"
ft centers
— it Sed
| adfazart s mﬁi i fisges
Illn' dewape ] Trgdco aoch) T L
mhl'u [

Q |

Ry

3
%h (3RS barw & T dangh of
= The kascer BTk D only
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Check temporary bearings at abutments (Use detail from Integral Abutment design guide)

Wy, =8 in
max (Ryexnes s Rainnes) Wi Ao
Mpl = < > . =107.162 in-kip
2 2
Z =P —21432 in’ Pyigen =8 in
pltbreq'd *—— . — 4 width *—
(N Fy
Zpltbreq’d <4 ! I . .
tplrequ =\|———— =1.0352 in while there is slightly more moment on the temporary bearing due
Pwidth to the width of the phase construction, none of the moment here is
assumed to be carried through the girder flange, all is carried by the
leveling plate which is clearly a very conservative approach, and we
would expect that any construction live load during the deck
placement, or the increased fluid load due to the wider phase
construction would be more than accomodated by the additional
section provided by the girder flange itself.
a'
\ -
€ BrRG
‘ i
i I
i o] i ‘
i ' \
| o L
i ' !
1 ! \
| o ! \
i n
{ HEAVY HEX NUIT | } SET BOLTS PLUMB
[e] H |
| N
1 Al \
il [e] [
= i]L. T 4] = i w‘ = | Benams £iev.
o' x 8 x (-4 LEVELING £ _— T ;:‘:( . . 3
tR o T i s s s ! :
(fypical egch rod)

CONSTRUCTION JOINT —/

"X x4 leveli '7;7 plate with
(2) 2lfg" § hal
(2) 2'§ rods. r‘mum

rod embedment in concrete I8

18° MIN EMBED.

2°¢x 32°jlong ASTM A449,
type | stud with 12° min
threaded length and 18° min
smbadded langth

I - oy o =y gy

ANCHORAGE & BEARING DETAILS
TS
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AR:=2 in Use 2 in diameter A449 threaded studs, check capacity of anchor rods
AR . A
ri=——=0.51n Fyar:=58 ksi
4
L:=8 in Maximum Projection of Anchor rods from abutment construction joint
k:=1.2 Taken to be fixed in the concrete and fixed "free to translate but not

rotate at the steel leveling plate

Kl 192 ©.:=0.9 A, =1 /AZR} =3.1416 in’

7 +29000 ksi

Poim=———+ A, =2439.1873 kip AASHTO 6.9.4.1.2-1
(k-L)
\r)
Poi=A, - Fyar=182.2124 kip AASHT0 6.9.4.1.1
Pe
P_ =13.3865 AASHTO 6.9.4.1 Pe/Po >> 0.44 therefore
(o]
(=)
P,:=0.658'".P,=176.6034 kip AASHTO 6.9.4.1.1-1
P.:=¢@.+P,=158.943 kip AASHT0 6.9.2.1-1

max (RaexDCS ’ RainDCS)

P,:= =26.7905 kip Maximum load anticipated on a single anchor rod during the deck

2 placement << Pr therefore okay

Use 2" diameter A449 threaded studs type 1 rods embedded a minimum
of 18" in abutments for temporary bearings
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SPAN 1
Abut1 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.5 Pierl
Steel Dead Load 0.00 0.04 0.07 0.10 0.11 0.11 0.09 0.07 0.04 0.02 0.00
Fluid Exterior 0.00 0.18 0.33 0.44 0.49 0.49 0.43 0.32 0.20 0.08 0.00
SIDL Ext 0.00 0.04 0.07 0.09 0.10 0.10 0.09 0.07 0.05 0.02 0.00
Residual Camber 0.00 0.38 0.6e3 0.88 1.00 0.94 0.88 0.63 0.38 0.19 0.00
Total Camber Ext 0.00 0.63 1.09 1.50 1.70 1.63 1.48 1.09 0.67 0.31 0.00
Abutl 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.5 Pierl
Steel Dead Load 0.00 0.04 0.07 0.10 0.11 0.11 0.09 0.07 0.04 0.02 0.00
Fluid Interior 0.00 0.24 0.44 0.59 0.66 0.65 0.57 0.44 0.27 0.11 0.00
SIDL Int 0.00 0.04 0.07 0.09 0.11 0.11 0.10 0.08 0.05 0.02 0.00
Residual Camber 0.00 0.38 0.63 0.88 1.00 0.94 0.88 0.63 0.38 0.19 0.00
Total Camber Int 0.00 0.69 1.21 1.65 1.87 1.80 1.64 1.21 0.74 0.34 0.00
Bottom Of Slab Elevations
Abutl 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 Pierl
G1| 450.27 450.22 450.17 450.11 450.05 449.99 449.92 449.84 449.76 449.68 449.61
G2| 450.54 450.49 450.45 450.40 450.34 450.27 450.20 450.12 450.04 449.96 449.88
G3| 450.70 450.65 450.61 450.56 450.50 450.43 450.36 450.28 450.20 450.12 450.04
G4| 450.55 450.50 450.45 450.39 450.33 450.27 450.20 450.12 450.04 449.97 449.89
SPAN 2
Pierl 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 Pier2
Steel Dead Load 0.00 0.00 0.00 0.01 0.02 0.02 0.02 0.01 0.00 0.00 0.00
Fluid Exterior 0.00 -0.02 0.01 0.05 0.08 0.09 0.08 0.05 0.01 -0.02 0.00
SIDL Ext 0.00 0.01 0.03 0.04 0.05 0.06 0.05 0.04 0.03 0.01 0.00
Residual Camber 0.00 0.00 0.13 0.50 0.88 1.00 0.88 0.50 0.13 0.00 0.00
Total Camber Ext 0.00 -0.02 0.16 0.60 1.03 1.17 1.03 0.60 0.16 -0.02 0.00
Pierl 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 Pier2
Steel Dead Load 0.00 0.00 0.00 0.01 0.02 0.02 0.02 0.01 0.00 0.00 0.00
Fluid Interior 0.00 -0.03 0.01 0.06 0.11 0.12 0.11 0.06 0.01 -0.03 0.00
SIDL Int 0.00 0.01 0.03 0.05 0.06 0.06 0.06 0.05 0.03 0.01 0.00
Residual Camber 0.00 0.00 0.13 0.50 0.88 1.00 0.88 0.50 0.13 0.00 0.00
Total Camber Int 0.00 -0.02 0.16 0.62 1.06 1.21 1.06 0.62 0.16 -0.02 0.00
Bottom Of Slab Elevations
Pierl 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 Pier2
G1| 449.61 449.54 449.47 449.41 449.35 449.28 449.21 449.13 449.06 448.99 448.92
G2| 449.88 449,81 449,75 449.68 449.62 449,55 449.48 449.41 449.33 449,26 449,19
G3| 450.04 449.97 445,91 449.84 449.78 449.71 449.64 449.57 449.49 449.42 449.35
G4| 449.89 449.82 449.76 449.69 449.63 449.56 449.49 449.42 449.34 449.27 449.20
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RICHMOND, ME 04357
(207! 13? -2007 FAX (2071“/37 -200
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Pier2 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 Abut2
Steel Dead Load 0.00 0.02 0.04 0.07 0.09 0.11 0.11 0.10 0.07 0.04 0.00
Fluid Exterior 0.00 0.08 0.20 0.32 0.43 0.49 0.49 0.44 0.33 0.18 0.00
SIDL Ext 0.00 0.02 0.05 0.07 0.09 0.10 0.10 0.09 0.07 0.04 0.00
Residual Camber 0.00 0.38 0.63 0.88 1.00 0.94 0.88 0.63 0.38 0.19 0.00
Total Camber Ext 0.00 0.50 0.92 1.34 1.61 1.63 1.57 1.25 0.84 0.44 0.00
Pier2 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 Abut2
Steel Dead Load 0.00 0.02 0.04 0.07 0.09 0.11 0.11 0.10 0.07 0.04 0.00
Fluid Interior 0.00 0.11 0.27 0.44 0.57 0.65 0.66 0.59 0.44 0.24 0.00
SIDL Int 0.00 0.02 0.05 0.08 0.10 0.11 0.11 0.09 0.07 0.04 0.00
Residual Camber 0.00 0.38 0.63 0.88 1.00 0.94 0.88 0.63 0.38 0.19 0.00
Total Camber Int 0.00 0.52 0.99 1.46 1.76 1.80 1.75 1.40 0.96 0.50 0.00
Bottom Of Slab Elevations
Pier2 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 Abut2
G1| 448.92 448.86 448.81 A448.76 448.70 448.64 448.58 448.51 448.43 448.35 448,27
G2| 449.19 449.14 449.09 449.04 448.98 448.93 4438.86 448.79 448.71 448.62 448.54
G3| 449.35 449,30 449.25 449.20 449.15 449.09 449.02 448.95 448.87 448.79 448.70
G4| 449.20 449.15 449.09 449.04 448.98 448.92 4438.86 448.79 448.71 448.63 448.55
1% Profile iz along baseline - Crown iz at Baseline
30 deg Bhead on Left
Station
Finished Grage at Abutment #1 CL Brg. Station 2241313 45176 ft
Offset to Girder 61 from BL= 1825 fLeft
Spacing of Girders 105 #
(Elevations are in Feet]
Station of girder fines at sbutment #1 0L Offzet Mbut#1 CLBrg  Finished Grade Pier#1CLBrg  Finished Grade Pier#2CLBrg  Finished Grade Hbut#2CLBrg  Finished Grade
1835 &1 22+367 25128 12438.17 450.63 23456.17 22084 24423.67 21929
775 G2 22+17 60 25156 22483.10 450,80 23452.10 250.21 24+17.60 413 56
275 G3 22+1158 25172 22477.04 451.06 23446.04 25037 2441158 972
1325 o4 22+05.48 25157 22+70.98 450,91 23+30.98 250.22 24405.48 41957
Pavement thickness 315 in
Deck thicknes: 9 in Sole Plate thickness ave 113 rches
Theoretical Blocking 2 in Brz Pad Thickness 125 nches
girder depth 3725 in
Total Brg Height 238 nches
Total Super. Depth 4781666667 #
Top of Leveling Plate Elevations - top of Sole Plate Elevations [Elevations are in Feet]
2114 Pl eley 1 Sole Plat eley Pec Eley P2 Sole Plat eley Ped Elew A2 1 Pl elew
G1 44593 42634 49614 22565 435.45 12199
Gz 4727 22661 42541 21592 a15.72 44527
=] 447.43 22677 425,57 216,08 425,88 445.43
13 447.28 22662 44542 22593 22573 44528
min CJ elev A1 445,76 42476 min €J elew A2
Top of Leveling Plate Elevations - top of Sole Plate Elevations (Elevations are in Feet)
AL Lvi Pl elev P1 sole Plat elev Ped Elev P2 Sole Plat elev Ped Elev AZ Ll Pl elev
Gl 4456.99 44634 446.14 44565 44545 44499
G2 44727 44661 446.41 44592 44572 44527
G3 447 43 446 77 446 57 445 08 445 83 44543
G4 44728 44662 446.42 44553 44573 44528
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S:=15%
S,:=4.4% Fyar:=105 ksi For Pier Bearing Anchor rods
PGA:=7.0% F1554 grade 105
Site Class C- material over 50 blow
counts overlying rock
F ga i= 1.2 For Site Class C with a PGA < 10% from
AASHTO Table 3.10.3.2-1
A pga «PGA=0.084 We are in Seismic Zone 1 As > 0.05 therefor
use 25% vertical reaction for Hz loads
eqi=0.50

Printeel = qu 4 <133 * max <anmtt7 Rph520> + RLanePier> + RpinDCS + RpinDWS =241.3398 klp

Prexteer = Yeq* <1'33 *max (anmtta Rph520> + RLanePier> + RpexDCS + RpexDWS =202.1394 kip

25% - max <Printeel ) pr'exteel)

load = : =30.1675 kip
H
Vypi=——0__=17.0713 ksi
(dprov\
Tre | |
2 )
2
R .=0.38 ( dprov\ ! !
neel ‘= U.00 ¢ T+ | }l Foar=283.9394 kip Rn threads included in shear plane

Rpeet :=Rpee1 * 1.0=83.9394 Kip  Rr=Rn for EEI phi - 1.0

t
Myee1 = Higaq * (3 +h+2-h+ H;X) =69.7623 in-kip

3
d
Mpagi= Pr6°v - Fypr=59.0625 in-kip

Mag = MpAR =59.0625 in-kip Mr>Mu therefor okay
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Company : Jan 10, 2015
Designer : . . . 3:16 PM
Job Number ~: Self Weight of Girder Deflections Checked By:

Joint Deflections (By Item)

LC Joint Label X [in] Y [in] Z [in] X Rotation [rad] Y Rotation [rad] Z Rotation [rad]

1 1 N1 0 0 0 0 0 -5.075e-4
2 1 N2 0 -.039 0 0 0 -4.692e-4
3 1 N3 0 -.072 0 0 0 -3.686e-4
4 1 N4 0 -.096 0 0 0 -2.27e-4
5 1 N5 0 -.108 0 0 0 -6.573e-5
6 1 N6 0 -.106 0 0 0 9.384e-5
7 1 N7 0 -.093 0 0 0 2.304e-4
8 1 N8 0 -.071 0 0 0 3.226e-4
9 1 N9 0 -.057 0 0 0 3.459e-4
10 1 N10 0 -.044 0 0 0 3.487e-4
11 1 N11 0 -.018 0 0 0 2.941e-4
12 1 N12 0 0 0 0 0 1.407e-4
13 1 N13 0 .004 0 0 0 -2.617e-5
14 1 N14 0 -.002 0 0 0 -1.012e-4
15 1 N15 0 -.007 0 0 0 -1.121e-4
16 1 N16 0 -.011 0 0 0 -1.081e-4
17 1 N17 0 -.019 0 0 0 -6.653e-5
18 1 N18 0 -.022 0 0 0 0

19 1 N19 0 -.019 0 0 0 6.653e-5
20 1 N20 0 -.011 0 0 0 1.081e-4
21 1 N21 0 -.007 0 0 0 1.121e-4
22 1 N22 0 -.002 0 0 0 1.012e-4
23 1 N23 0 .004 0 0 0 2.617e-5
24 1 N24 0 0 0 0 0 -1.407e-4
25 1 N25 0 -.018 0 0 0 -2.941e-4
26 1 N26 0 -.044 0 0 0 -3.487e-4
27 1 N27 0 -.057 0 0 0 -3.459e-4
28 1 N28 0 -.071 0 0 0 -3.226e-4
29 1 N29 0 -.093 0 0 0 -2.304e-4
30 1 N30 0 -.106 0 0 0 -9.384e-5
31 1 N31 0 -.108 0 0 0 6.573e-5
32 1 N32 0 -.096 0 0 0 2.27e-4
33 1 N33 0 -.072 0 0 0 3.686e-4
34 1 N34 0 -.039 0 0 0 4.692e-4
35 1 N35 0 0 0 0 0 5.075e-4

RISA-3D Version 9.0.0 [Y:\z_2014 Pin\106-br-14 Rockingham\Final Design\NCDeflection.r3d]



Company : Jan 10, 2015
Designer : 3:18 PM

Job Number : Exterior Fluid Load Deflections Checked By:

Joint Deflections (By Item)

LC Joint Label X [in] Y [in] Z [in] X Rotation [rad] Y Rotation [rad] Z Rotation [rad]

1 2 N1 0 0 0 0 0 -2.311e-3
2 2 N2 0 -.178 0 0 0 -2.137e-3
3 2 N3 0 -.33 0 0 0 -1.678e-3
4 2 N4 0 -.438 0 0 0 -1.033e-3
5 2 N5 0 -.49 0 0 0 -2.988e-4
6 2 N6 0 -.485 0 0 0 4.276e-4
7 2 N7 0 -.425 0 0 0 1.049e-3
8 2 N8 0 -.324 0 0 0 1.467e-3
9 2 N9 0 -.261 0 0 0 1.573e-3
10 2 N10 0 -.201 0 0 0 1.585e-3
11 2 N11 0 -.083 0 0 0 1.338e-3
12 2 N12 0 0 0 0 0 6.547e-4
13 2 N13 0 .019 0 0 0 -9.136e-5
14 2 N14 0 -.006 0 0 0 -4.349e-4
15 2 N15 0 -.029 0 0 0 -4.891e-4
16 2 N16 0 -.046 0 0 0 -4.748e-4
17 2 N17 0 -.079 0 0 0 -2.943e-4
18 2 N18 0 -.092 0 0 0 0

19 2 N19 0 -.079 0 0 0 2.943e-4
20 2 N20 0 -.046 0 0 0 4.748e-4
21 2 N21 0 -.029 0 0 0 4.891e-4
22 2 N22 0 -.006 0 0 0 4.349e-4
23 2 N23 0 .019 0 0 0 9.136e-5
24 2 N24 0 0 0 0 0 -6.547e-4
25 2 N25 0 -.083 0 0 0 -1.338e-3
26 2 N26 0 -.201 0 0 0 -1.585e-3
27 2 N27 0 -.261 0 0 0 -1.573e-3
28 2 N28 0 -.324 0 0 0 -1.467e-3
29 2 N29 0 -.425 0 0 0 -1.049e-3
30 2 N30 0 -.485 0 0 0 -4.276e-4
31 2 N31 0 -.49 0 0 0 2.988e-4
32 2 N32 0 -.438 0 0 0 1.033e-3
33 2 N33 0 -.33 0 0 0 1.678e-3
34 2 N34 0 -.178 0 0 0 2.137e-3
35 2 N35 0 0 0 0 0 2.311e-3

RISA-3D Version 9.0.0 [Y:\z_2014 Pin\106-br-14 Rockingham\Final Design\NCDeflection.r3d]



Company : Jan 10, 2015
Designer : . . . 3:28 PM
Job Number ~: Exterior Super-imposed dead Load Deflections Checked By:

Joint Deflections (By Item)

LC Joint Label X [in] Y [in] Z [in] X Rotation [rad] Y Rotation [rad] Z Rotation [rad]

1 1 N1 0 0 0 0 0 -4,519e-4
2 1 N2 0 -.035 0 0 0 -4.209e-4
3 1 N3 0 -.065 0 0 0 -3.387e-4
4 1 N4 0 -.087 0 0 0 -2.214e-4
5 1 N5 0 -.099 0 0 0 -8.504e-5
6 1 N6 0 -.101 0 0 0 5.424e-5
7 1 N7 0 -.091 0 0 0 1.803e-4
8 1 N8 0 -.073 0 0 0 2.772e-4
9 1 N9 0 -.061 0 0 0 3.106e-4
10 1 N10 0 -.048 0 0 0 3.61e-4
11 1 N11 0 -.019 0 0 0 3.33e-4
12 1 N12 0 0 0 0 0 8.793e-5
13 1 N13 0 -.006 0 0 0 -1.775e-4
14 1 N14 0 -.025 0 0 0 -2.323e-4
15 1 N15 0 -.035 0 0 0 -1.893e-4
16 1 N16 0 -.041 0 0 0 -1.678e-4
17 1 N17 0 -.052 0 0 0 -9.332e-5
18 1 N18 0 -.056 0 0 0 0

19 1 N19 0 -.052 0 0 0 9.332e-5
20 1 N20 0 -.041 0 0 0 1.678e-4
21 1 N21 0 -.035 0 0 0 1.893e-4
22 1 N22 0 -.025 0 0 0 2.323e-4
23 1 N23 0 -.006 0 0 0 1.775e-4
24 1 N24 0 0 0 0 0 -8.793e-5
25 1 N25 0 -.019 0 0 0 -3.33e-4
26 1 N26 0 -.048 0 0 0 -3.61e-4
27 1 N27 0 -.061 0 0 0 -3.106e-4
28 1 N28 0 -.073 0 0 0 -2.772e-4
29 1 N29 0 -.091 0 0 0 -1.803e-4
30 1 N30 0 -.101 0 0 0 -5.424e-5
31 1 N31 0 -.099 0 0 0 8.504e-5
32 1 N32 0 -.087 0 0 0 2.214e-4
33 1 N33 0 -.065 0 0 0 3.387e-4
34 1 N34 0 -.035 0 0 0 4.209e-4
35 1 N35 0 0 0 0 0 4.519e-4

RISA-3D Version 9.0.0 [Y:\z_2014 Pin\106-br-14 Rockingham\Final Design\SIDeflectionExt.r3d]



Company : Jan 10, 2015

?fbs i,%,ﬂ'fnrber Interior Fluid Load Deflections %ageslyled By:

Joint Deflections (By Item)

LC Joint Label X [in] Y [in] Z [in] X Rotation [rad] Y Rotation [rad] Z Rotation [rad]

1 3 N1 0 0 0 0 0 -3.099e-3
2 3 N2 0 -.238 0 0 0 -2.865e-3
3 3 N3 0 -.442 0 0 0 -2.25e-3
4 3 N4 0 -.587 0 0 0 -1.385e-3
5 3 N5 0 -.658 0 0 0 -4.007e-4
6 3 N6 0 -.65 0 0 0 5.733e-4
7 3 N7 0 -.57 0 0 0 1.406e-3
8 3 N8 0 -.435 0 0 0 1.968e-3
9 3 N9 0 -.351 0 0 0 2.109e-3
10 3 N10 0 -.27 0 0 0 2.125e-3
11 3 N11 0 -.111 0 0 0 1.795e-3
12 3 N12 0 0 0 0 0 8.779%e-4
13 3 N13 0 .026 0 0 0 -1.225e-4
14 3 N14 0 -.008 0 0 0 -5.831e-4
15 3 N15 0 -.038 0 0 0 -6.559e-4
16 3 N16 0 -.062 0 0 0 -6.366e-4
17 3 N17 0 -.107 0 0 0 -3.946e-4
18 3 N18 0 -.124 0 0 0 0

19 3 N19 0 -.107 0 0 0 3.946e-4
20 3 N20 0 -.062 0 0 0 6.366e-4
21 3 N21 0 -.038 0 0 0 6.559e-4
22 3 N22 0 -.008 0 0 0 5.831e-4
23 3 N23 0 .026 0 0 0 1.225e-4
24 3 N24 0 0 0 0 0 -8.779%e-4
25 3 N25 0 -.111 0 0 0 -1.795e-3
26 3 N26 0 -.27 0 0 0 -2.125e-3
27 3 N27 0 -.351 0 0 0 -2.109e-3
28 3 N28 0 -.435 0 0 0 -1.968e-3
29 3 N29 0 -.57 0 0 0 -1.406e-3
30 3 N30 0 -.65 0 0 0 -5.733e-4
31 3 N31 0 -.658 0 0 0 4.007e-4
32 3 N32 0 -.587 0 0 0 1.385e-3
33 3 N33 0 -.442 0 0 0 2.25e-3
34 3 N34 0 -.238 0 0 0 2.865e-3
35 3 N35 0 0 0 0 0 3.099e-3

RISA-3D Version 9.0.0 [Y:\z_2014 Pin\106-br-14 Rockingham\Final Design\NCDeflection.r3d]



Company : Jan 10, 2015
Designer : . . . 3:37 PM
Job Number ~: Interior Super-imposed Dead Load Deflections Checked By:

Joint Deflections (By Item)

LC Joint Label X [in] Y [in] Z [in] X Rotation [rad] Y Rotation [rad] Z Rotation [rad]

1 1 N1 0 0 0 0 0 -4,789e-4
2 1 N2 0 -.037 0 0 0 -4.464e-4
3 1 N3 0 -.069 0 0 0 -3.601e-4
4 1 N4 0 -.093 0 0 0 -2.368e-4
5 1 N5 0 -.106 0 0 0 -9.339e-5
6 1 N6 0 -.107 0 0 0 5.344e-5
7 1 N7 0 -.098 0 0 0 1.868e-4
8 1 N8 0 -.079 0 0 0 2.9e-4
9 1 N9 0 -.066 0 0 0 3.261le-4
10 1 N10 0 -.052 0 0 0 3.887e-4
11 1 N11 0 -.02 0 0 0 3.647e-4
12 1 N12 0 0 0 0 0 8.911e-5
13 1 N13 0 -.008 0 0 0 -2.091e-4
14 1 N14 0 -.029 0 0 0 -2.622e-4
15 1 N15 0 -.041 0 0 0 -2.059e-4
16 1 N16 0 -.048 0 0 0 -1.82e-4
17 1 N17 0 -.059 0 0 0 -1.008e-4
18 1 N18 0 -.064 0 0 0 0

19 1 N19 0 -.059 0 0 0 1.008e-4
20 1 N20 0 -.048 0 0 0 1.82e-4
21 1 N21 0 -.041 0 0 0 2.059e-4
22 1 N22 0 -.029 0 0 0 2.622e-4
23 1 N23 0 -.008 0 0 0 2.091e-4
24 1 N24 0 0 0 0 0 -8.911e-5
25 1 N25 0 -.02 0 0 0 -3.647e-4
26 1 N26 0 -.052 0 0 0 -3.887e-4
27 1 N27 0 -.066 0 0 0 -3.261e-4
28 1 N28 0 -.079 0 0 0 -2.9e-4
29 1 N29 0 -.098 0 0 0 -1.868e-4
30 1 N30 0 -.107 0 0 0 -5.344e-5
31 1 N31 0 -.106 0 0 0 9.339e-5
32 1 N32 0 -.093 0 0 0 2.368e-4
33 1 N33 0 -.069 0 0 0 3.601e-4
34 1 N34 0 -.037 0 0 0 4.464e-4
35 1 N35 0 0 0 0 0 4.789e-4

RISA-3D Version 9.0.0 [Y:\z_2014 Pin\106-br-14 Rockingham\Final Design\SIDeflectionint.r3d]



Company
Designer
Job Number

_Envelope Joint Displacements

Truck Load Deflection Exterior Girder

Jan 11, 2015
7:49 AM

Checked By:_

Joint X [in] LC YIJin] LC ZlJin] LC X Rotatio... LC Y Rotatio... LC Z Rotatio... LC
1 N1 max 0 1 0 1 0 1 0 1 0 1 |2.597e-4 1
2 min 0 1 0 1 0 1 0 1 0 1 |-9.822e-4 1
3 N2 max 0 1 .02 1 0 1 0 1 0 1 |2.536e-4 1
4 min 0 1| -.076 1 0 1 0 1 0 1 |-9.329%-4 1
5 N3 max 0 1 .04 1 0 1 0 1 0 1 |2.352e-4 1
6 min 0 1| -144 |1 0 1 0 1 0 1 |-7.913e-4 1
7 N4 max 0 1 .057 1 0 1 0 1 0 1 |2.047e-4 1
8 min 0 1] -.198 1 0 1 0 1 0 1 |-5.785e-4 1
9 N5 max 0 1 .071 1 0 1 0 1 0 1 11.619e-4 1
10 min 0 1| -231 1 0 1 0 1 0 1 |-3.333e-4 1
11 N6 max 0 1 .082 1 0 1 0 1 0 1 11.248e-4 1
12 min 0 1| -.241 1 0 1 0 1 0 1 |-1.174e-4 1
13 N7 max 0 1 .088 1 0 1 0 1 0 1 |3.511e-4 1
14 min 0 1| -.229 1 0 1 0 1 0 1| -7.8e-6 1
15 N8 max 0 1 .088 1 0 1 0 1 0 1 |5.617e-4 1
16 min 0 1| -197 1 0 1 0 1 0 1 |-3.981e-5 1
17 N9 max 0 1 .086 1 0 1 0 1 0 1 6.463e-4 1
18 min 0 1| -175 1 0 1 0 1 0 1 |-8.587e-5 1
19 N10 max 0 1 .08 1 0 1 0 1 0 1 |8.165e-4 1
20 min 0 1| -.148 1 0 1 0 1 0 1 |-2.134e-4 1
21 N11 max 0 1 .052 1 0 1 0 1 0 1 19.866e-4 1
22 min 0 1| -.075 1 0 1 0 1 0 1 |-5.04e-4 1
23 N12 max 0 1 0 1 0 1 0 1 0 1 |8.282e-4 1
24 min 0 1 0 1 0 1 0 1 0 1 |-8.287e-4 1
25 N13 max 0 1 .054 1 0 1 0 1 0 1 14.908e-4 1
26 min 0 1| -.079 1 0 1 0 1 0 1 |-9.956e-4 1
27 N14 max 0 1 .082 1 0 1 0 1 0 1 |2.187e-4 1
28 min 0 1| -.156 1 0 1 0 1 0 1 |-8.161le-4 1
29 N15 max 0 1 .088 1 0 1 0 1 0 1 2.03e-4 1
30 min 0 1| -.188 1 0 1 0 1 0 1 |-6.094e-4 1
31 N16 max 0 1 .089 1 0 1 0 1 0 1 11.956e-4 1
32 min 0 1| -.206 1 0 1 0 1 0 1 |-5.418e-4 1
33 N17 max 0 1 .087 1 0 1 0 1 0 1 11.671e-4 1
34 min 0 1| -.237 1 0 1 0 1 0 1| -3.5e4 1
35 N18 max 0 1 .079 1 0 1 0 1 0 1 11.562e-4 1
36 min 0 1| -.247 1 0 1 0 1 0 1 |-1.562e-4 1
37 N19 max 0 1 .087 1 0 1 0 1 0 1| 3.5e4 1
38 min 0 1| -.237 1 0 1 0 1 0 1 |-1.671e-4 1
39 N20 max 0 1 .089 1 0 1 0 1 0 1 |5.418e-4 1
40 min 0 1| -.206 1 0 1 0 1 0 1 |-1.956e-4 1
41 N21 max 0 1 .088 1 0 1 0 1 0 1 16.094e-4 1
42 min 0 1| -.188 1 0 1 0 1 0 1 -2.03e-4 1
43 N22 max 0 1 .082 1 0 1 0 1 0 1 |8.161e-4 1
44 min 0 1| -.156 1 0 1 0 1 0 1 |-2.187e-4 1
45 N23 max 0 1 .054 1 0 1 0 1 0 1 19.956e-4 1
46 min 0 1| -.079 1 0 1 0 1 0 1 |-4.908e-4 1
47 N24 max 0 1 0 1 0 1 0 1 0 1 |8.287e-4 1
48 min 0 1 0 1 0 1 0 1 0 1 |-8.282e-4 1
49 N25 max 0 1 .052 1 0 1 0 1 0 1 |5.04e-4 1
50 min 0 1| -.075 1 0 1 0 1 0 1 |-9.866e-4 1
51 N26 max 0 1 .08 1 0 1 0 1 0 1 |2.134e-4 1
52 min 0 1| -.148 1 0 1 0 1 0 1 |-8.165e-4 1
53 N27 max 0 1 .086 1 0 1 0 1 0 1 |8.587e-5 1
54 min 0 1| -175 1 0 1 0 1 0 1 |-6.463e-4 1
55 N28 max 0 1 .088 1 0 1 0 1 0 1 |3.981e-5 1
56 min 0 1| -197 1 0 1 0 1 0 1 |-5.617e-4 1
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Joint X[in] LC YJ[in] LC ZJin] LC XRotatio... LC Y Rotatio... LC Z Rotatio... LC
57 N29 max 0 1 .088 1 0 1 0 1 0 1| 7.8e-6 1
58 min 0 1] -229 |1 0 1 0 1 0 1 [-3.511le-4 1
59 N30 max 0 1 .082 1 0 1 0 1 0 1 1|1.174e-4 1
60 min 0 1] -241 |1 0 1 0 1 0 1 [-1.248e-4 1
61 N31 max 0 1 .071 1 0 1 0 1 0 1 13.333e4 1
62 min 0 1] -231 |1 0 1 0 1 0 1 [-1.619e-4 1
63 N32 max 0 1 .057 1 0 1 0 1 0 1 |5.785e-4 1
64 min 0 1] -198 |1 0 1 0 1 0 1 [-2.047e-4 1
65 N33 max 0 1 .04 1 0 1 0 1 0 1 |7.913e4 1
66 min 0 1] -144 |1 0 1 0 1 0 1 [-2.352e-4 1
67 N34 max 0 1 .02 1 0 1 0 1 0 1 19.329e-4 1
68 min 0 1] -076 |1 0 1 0 1 0 1 [-2.536e-4 1
69 N35 max 0 1 0 1 0 1 0 1 0 1 19.822e-4 1
70 min 0 1 0 1 0 1 0 1 0 1 [-2.597e-4 1
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Joint X [in] LC YIJin] LC ZlJin] LC X Rotatio... LC Y Rotatio... LC Z Rotatio... LC
1 N1 max 0 2 0 2 0 2 0 2 0 2 |-2.266e-4 2
2 min 0 2 0 2 0 2 0 2 0 2 |-5.094e-4 2
3 N2 max 0 2| -017 |2 0 2 0 2 0 2 |-2.086e-4 2
4 min 0 2 -039 |2 0 2 0 2 0 2 |-4.78%-4 2
5 N3 max 0 2| -032 |2 0 2 0 2 0 2 |-1.611le-4 2
6 min 0 2| -074 |2 0 2 0 2 0 2 |-3.957e-4 2
7 N4 max 0 2| -042 | 2 0 2 0 2 0 2 1-9.42e-5 2
8 min 0 2 -1 2 0 2 0 2 0 2 |-2.744e-4 2
9 N5 max 0 2| -.047 |2 0 2 0 2 0 2 |-1.795e-5 2
10 min 0 2| -116 |2 0 2 0 2 0 2 |-1.338e-4 2
11 N6 max 0 2| -045 | 2 0 2 0 2 0 2 15.868e-5 2
12 min 0 2 -119 |2 0 2 0 2 0 2 2.853e-6 2
13 N7 max 0 2| -038 |2 0 2 0 2 0 2 11.889¢e-4 2
14 min 0 2 -111 |2 0 2 0 2 0 2 11.095e-4 2
15 N8 max 0 2| -026 | 2 0 2 0 2 0 2 12.981e-4 2
16 min 0 2| -093 |2 0 2 0 2 0 2 1.667e-4 2
17 N9 max 0 2| -019 |2 0 2 0 2 0 2 13.388e-4 2
18 min 0 2 -.08 2 0 2 0 2 0 2 1.781e-4 2
19 N10 max 0 2| -012 | 2 0 2 0 2 0 2 | 4.2e-4 2
20 min 0 2| -066 |2 0 2 0 2 0 2 1.842e-4 2
21 N11 max 0 2 0 2 0 2 0 2 0 2 14517e-4 2
22 min 0 2 -.03 2 0 2 0 2 0 2 19.857e-5 2
23 N12 max 0 2 0 2 0 2 0 2 0 2 |12.505e-4 2
24 min 0 2 0 2 0 2 0 2 0 2 |-1.457e-4 2
25 N13 max 0 2 .008 2 0 2 0 2 0 2 |-9.296e-6 2
26 min 0 2| -024 |2 0 2 0 2 0 2 |-3.636e-4 2
27 N14 max 0 2 .002 2 0 2 0 2 0 2 |-1.062e-4 2
28 min 0 2| -055 |2 0 2 0 2 0 2 |-3.476e-4 2
29 N15 max 0 2| -004 |2 0 2 0 2 0 2 |-7.652e-5 2
30 min 0 2 -069 |2 0 2 0 2 0 2 |-2.615e-4 2
31 N16 max 0 2| -008 |2 0 2 0 2 0 2 |-6.393e-5 2
32 min 0 2| -077 |2 0 2 0 2 0 2 |-2.321e-4 2
33 N17 max 0 2| -015 | 2 0 2 0 2 0 2 |-2.169e-5 2
34 min 0 2 -091 2 0 2 0 2 0 2 |-1.408e-4 2
35 N18 max 0 2 -.02 2 0 2 0 2 0 2 13.714e-5 2
36 min 0 2 -09 |2 0 2 0 2 0 2 |-3.714e-5 2
37 N19 max 0 2| -015 | 2 0 2 0 2 0 2 11.408e-4 2
38 min 0 2 -091 2 0 2 0 2 0 2 2.169e-5 2
39 N20 max 0 2| -008 |2 0 2 0 2 0 2 2.321e-4 2
40 min 0 2| -077 |2 0 2 0 2 0 2 16.393e-5 2
41 N21 max 0 2| -004 |2 0 2 0 2 0 2 |2.615e-4 2
42 min 0 2 -069 |2 0 2 0 2 0 2 7.652e-5 2
43 N22 max 0 2 .002 2 0 2 0 2 0 2 13.476e-4 2
44 min 0 2| -055 |2 0 2 0 2 0 2 1.062e-4 2
45 N23 max 0 2 .008 2 0 2 0 2 0 2 13.636e-4 2
46 min 0 2| -024 |2 0 2 0 2 0 2 19.296e-6 2
47 N24 max 0 2 0 2 0 2 0 2 0 2 11.457e-4 2
48 min 0 2 0 2 0 2 0 2 0 2 |-2.505e-4 2
49 N25 max 0 2 0 2 0 2 0 2 0 2 |-9.857e-5 2
50 min 0 2 -.03 2 0 2 0 2 0 2 |-4.517e-4 2
51 N26 max 0 2| -012 | 2 0 2 0 2 0 2 |-1.842e-4 2
52 min 0 2| -066 |2 0 2 0 2 0 2 | -4.2e-4 2
53 N27 max 0 2| -019 |2 0 2 0 2 0 2 |-1.781le-4 2
54 min 0 2 -.08 2 0 2 0 2 0 2 |-3.388e-4 2
55 N28 max 0 2| -026 |2 0 2 0 2 0 2 |-1.667e-4 2
56 min 0 2 -093 |2 0 2 0 2 0 2 |-2.981le4 2
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Joint X[in] LC YJ[in] LC ZJin] LC XRotatio... LC Y Rotatio... LC Z Rotatio... LC
57 N29 max 0 2] -038 |2 0 2 0 2 0 2 |-1.095e-4 2
58 min 0 2 -111 |2 0 2 0 2 0 2 |-1.889%-4 2
59 N30 max 0 2] -045 |2 0 2 0 2 0 2 |-2.853e-6 2
60 min 0 2| -119 |2 0 2 0 2 0 2 |-5.868e-5 2
61 N31 max 0 2| -047 |2 0 2 0 2 0 2 11.338e-4 2
62 min 0 2| -116 |2 0 2 0 2 0 2 11.795e-5 2
63 N32 max 0 2 -042 |2 0 2 0 2 0 2 2.744e-4 2
64 min 0 2 -1 2 0 2 0 2 0 2 19.42e-5 2
65 N33 max 0 2] -032 |2 0 2 0 2 0 2 3.957e-4 2
66 min 0 2| -074 |2 0 2 0 2 0 2 1.611e-4 2
67 N34 max 0 2 -017 |2 0 2 0 2 0 2 4.789%e-4 2
68 min 0 2] -039 |2 0 2 0 2 0 2 2.086e-4 2
69 N35 max 0 2 0 2 0 2 0 2 0 2 5.094e-4 2
70 min 0 2 0 2 0 2 0 2 0 2 |2.266e-4 2
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Joint X [in] LC YIJin] LC ZlJin] LC X Rotatio... LC Y Rotatio... LC Z Rotatio... LC
1 N1 max 0 1 0 1 0 1 0 1 0 1 |2.373e-4 1
2 min 0 1 0 1 0 1 0 1 0 1 |-8.937e-4 1
3 N2 max 0 1 .019 1 0 1 0 1 0 1 12.319e-4 1
4 min 0 1| -.069 1 0 1 0 1 0 1 |-8.493e-4 1
5 N3 max 0 1 .036 1 0 1 0 1 0 1 |2.158e-4 1
6 min 0 1| -132 1 0 1 0 1 0 1 |-7.227e-4 1
7 N4 max 0 1 .052 1 0 1 0 1 0 1 11.889e-4 1
8 min 0 1] -181 1 0 1 0 1 0 1 |-5.318e-4 1
9 N5 max 0 1 .066 1 0 1 0 1 0 1 11.513e-4 1
10 min 0 1| -211 1 0 1 0 1 0 1 |-3.122e-4 1
11 N6 max 0 1 .076 1 0 1 0 1 0 1 11.071e-4 1
12 min 0 1| -221 1 0 1 0 1 0 1 |-1.162e-4 1
13 N7 max 0 1 .082 1 0 1 0 1 0 1 |3.094e-4 1
14 min 0 1| -211 1 0 1 0 1 0 1 |-8.291e-6 1
15 N8 max 0 1 .082 1 0 1 0 1 0 1 14.995e-4 1
16 min 0 1| -184 |1 0 1 0 1 0 1 |-2.61e-5 1
17 N9 max 0 1 .08 1 0 1 0 1 0 1 |5.765e-4 1
18 min 0 1| -164 |1 0 1 0 1 0 1 |-6.661e-5 1
19 N10 max 0 1 .076 1 0 1 0 1 0 1 |7.515e-4 1
20 min 0 1 -.14 1 0 1 0 1 0 1 |-1.918e-4 1
21 N11 max 0 1 .05 1 0 1 0 1 0 1 19.358e-4 1
22 min 0 1| -071 1 0 1 0 1 0 1 |-4.76%-4 1
23 N12 max 0 1 0 1 0 1 0 1 0 1 7.891e-4 1
24 min 0 1 0 1 0 1 0 1 0 1 |-7.955e-4 1
25 N13 max 0 1 .051 1 0 1 0 1 0 1 |4.624e-4 1
26 min 0 1| -.076 1 0 1 0 1 0 1 |-9.547e-4 1
27 N14 max 0 1 .078 1 0 1 0 1 0 1 |2.017e-4 1
28 min 0 1| -.149 1 0 1 0 1 0 1 |-7.642e-4 1
29 N15 max 0 1 .082 1 0 1 0 1 0 1 11.858e-4 1
30 min 0 1| -179 1 0 1 0 1 0 1 |-5.541e-4 1
31 N16 max 0 1 .083 1 0 1 0 1 0 1 11.791e-4 1
32 min 0 1] -195 1 0 1 0 1 0 1 |-4.936e-4 1
33 N17 max 0 1 .08 1 0 1 0 1 0 1 |1.541e-4 1
34 min 0 1| -.222 1 0 1 0 1 0 1 |-3.222e-4 1
35 N18 max 0 1 .073 1 0 1 0 1 0 1 |1.486e-4 1
36 min 0 1| -231 1 0 1 0 1 0 1 |-1.486e-4 1
37 N19 max 0 1 .08 1 0 1 0 1 0 1 |3.222e-4 1
38 min 0 1| -.222 1 0 1 0 1 0 1 [-1.541e4 1
39 N20 max 0 1 .083 1 0 1 0 1 0 1 14.936e-4 1
40 min 0 1] -195 1 0 1 0 1 0 1 |-1.791e-4 1
41 N21 max 0 1 .082 1 0 1 0 1 0 1 |5.541e-4 1
42 min 0 1| -179 1 0 1 0 1 0 1 |-1.858e-4 1
43 N22 max 0 1 .078 1 0 1 0 1 0 1 |7.642e-4 1
44 min 0 1| -.149 1 0 1 0 1 0 1 |-2.017e-4 1
45 N23 max 0 1 .051 1 0 1 0 1 0 1 19.547e-4 1
46 min 0 1| -.076 1 0 1 0 1 0 1 |-4.624e-4 1
47 N24 max 0 1 0 1 0 1 0 1 0 1 |7.955e-4 1
48 min 0 1 0 1 0 1 0 1 0 1 |-7.891e-4 1
49 N25 max 0 1 .05 1 0 1 0 1 0 1 14.769e-4 1
50 min 0 1| -071 1 0 1 0 1 0 1 |-9.358e-4 1
51 N26 max 0 1 .076 1 0 1 0 1 0 1 11.918e-4 1
52 min 0 1 -.14 1 0 1 0 1 0 1 |-7.515e-4 1
53 N27 max 0 1 .08 1 0 1 0 1 0 1 |6.661e-5 1
54 min 0 1] -164 1 0 1 0 1 0 1 |-5.765e-4 1
55 N28 max 0 1 .082 1 0 1 0 1 0 1 2.61e-5 1
56 min 0 1] -184 1 0 1 0 1 0 1 |-4.995e-4 1
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Joint X[in] LC YJ[in] LC ZJin] LC XRotatio... LC Y Rotatio... LC Z Rotatio... LC
57 N29 max 0 1 .082 1 0 1 0 1 0 1 18.291e-6 1
58 min 0 1] -211 |1 0 1 0 1 0 1 [-3.094e-4 1
59 N30 max 0 1 .076 1 0 1 0 1 0 1 11.162e-4 1
60 min 0 1] -221 |1 0 1 0 1 0 1 [-1.071e-4 1
61 N31 max 0 1 .066 1 0 1 0 1 0 1 3.122e-4 1
62 min 0 1] -211 |1 0 1 0 1 0 1 [-1.513e-4 1
63 N32 max 0 1 .052 1 0 1 0 1 0 1 /5.318e4 1
64 min 0 1] -181 |1 0 1 0 1 0 1 [-1.88%-4 1
65 N33 max 0 1 .036 1 0 1 0 1 0 1 |7.227e-4 1
66 min 0 1] -132 |1 0 1 0 1 0 1 [-2.158e-4 1
67 N34 max 0 1 .019 1 0 1 0 1 0 1 18.493e-4 1
68 min 0 1] -069 |1 0 1 0 1 0 1 [-2.319%e-4 1
69 N35 max 0 1 0 1 0 1 0 1 0 1 18.937e-4 1
70 min 0 1 0 1 0 1 0 1 0 1 [-2.373e-4 1
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Joint X [in] LC YIJin] LC ZlJin] LC X Rotatio... LC Y Rotatio... LC Z Rotatio... LC
1 N1 max 0 2 0 2 0 2 0 2 0 2 |-2.493e-4 2
2 min 0 2 0 2 0 2 0 2 0 2 |-5.598e-4 2
3 N2 max 0 2| -019 |2 0 2 0 2 0 2 |-2.293e-4 2
4 min 0 2| -043 | 2 0 2 0 2 0 2 |-5.25%e-4 2
5 N3 max 0 2| -035 |2 0 2 0 2 0 2 |-1.767e-4 2
6 min 0 2| -081 |2 0 2 0 2 0 2 |-4.334e-4 2
7 N4 max 0 2| -046 | 2 0 2 0 2 0 2 |-1.028e-4 2
8 min 0 2 -.11 2 0 2 0 2 0 2 |-2.986e-4 2
9 N5 max 0 2| -051 |2 0 2 0 2 0 2 |-1.866e-5 2
10 min 0 2| -127 |2 0 2 0 2 0 2 |-1.425e-4 2
11 N6 max 0 2| -049 |2 0 2 0 2 0 2 16.892e-5 2
12 min 0 2 -.13 2 0 2 0 2 0 2 8.375e-6 2
13 N7 max 0 2| -041 | 2 0 2 0 2 0 2 12.132e-4 2
14 min 0 2| -121 |2 0 2 0 2 0 2 1.235e-4 2
15 N8 max 0 2| -029 |2 0 2 0 2 0 2 13.331e-4 2
16 min 0 2 -1 2 0 2 0 2 0 2 11.828e-4 2
17 N9 max 0 2| -021 |2 0 2 0 2 0 2 13.775e-4 2
18 min 0 2| -086 |2 0 2 0 2 0 2 11.945e-4 2
19 N10 max 0 2| -013 | 2 0 2 0 2 0 2 14.552e-4 2
20 min 0 2 -.07 2 0 2 0 2 0 2 1.977e-4 2
21 N11 max 0 2 0 2 0 2 0 2 0 2 14.782e-4 2
22 min 0 2| -032 |2 0 2 0 2 0 2 11.055e-4 2
23 N12 max 0 2 0 2 0 2 0 2 0 2 |2.682e-4 2
24 min 0 2 0 2 0 2 0 2 0 2 |-1.46e-4 2
25 N13 max 0 2 .009 2 0 2 0 2 0 2 |-7.151e-7 2
26 min 0 2| -024 |2 0 2 0 2 0 2 |-3.723e-4 2
27 N14 max 0 2 .003 2 0 2 0 2 0 2 |-1.069e-4 2
28 min 0 2| -056 |2 0 2 0 2 0 2 |-3.656e-4 2
29 N15 max 0 2| -002 |2 0 2 0 2 0 2 |-8.085e-5 2
30 min 0 2 -071 |2 0 2 0 2 0 2 |-2.84e-4 2
31 N16 max 0 2| -007 |2 0 2 0 2 0 2 |-6.78e-5 2
32 min 0 2 -.08 2 0 2 0 2 0 2 |-2.521e-4 2
33 N17 max 0 2| -015 | 2 0 2 0 2 0 2 |-2.311e-5 2
34 min 0 2 -09 |2 0 2 0 2 0 2 |-1.524e-4 2
35 N18 max 0 2| -019 |2 0 2 0 2 0 2 13.905e-5 2
36 min 0 2 -101 |2 0 2 0 2 0 2 |-3.905e-5 2
37 N19 max 0 2| -015 | 2 0 2 0 2 0 2 11.524e-4 2
38 min 0 2 -09 |2 0 2 0 2 0 2 2.311e-5 2
39 N20 max 0 2| -007 |2 0 2 0 2 0 2 12.521e-4 2
40 min 0 2 -.08 2 0 2 0 2 0 2 16.78e-5 2
41 N21 max 0 2| -002 |2 0 2 0 2 0 2 |2.84e-4 2
42 min 0 2 -071 |2 0 2 0 2 0 2 18.085e-5 2
43 N22 max 0 2 .003 2 0 2 0 2 0 2 13.656e-4 2
44 min 0 2| -056 |2 0 2 0 2 0 2 11.069e-4 2
45 N23 max 0 2 .009 2 0 2 0 2 0 2 13.723e-4 2
46 min 0 2| -024 |2 0 2 0 2 0 2 [7.151e-7 2
47 N24 max 0 2 0 2 0 2 0 2 0 2 |1.46e-4 2
48 min 0 2 0 2 0 2 0 2 0 2 |-2.682e-4 2
49 N25 max 0 2 0 2 0 2 0 2 0 2 |-1.055e-4 2
50 min 0 2| -032 |2 0 2 0 2 0 2 |-4.782e-4 2
51 N26 max 0 2| -013 | 2 0 2 0 2 0 2 |-1.977e-4 2
52 min 0 2 -.07 2 0 2 0 2 0 2 |-4.552e-4 2
53 N27 max 0 2| -021 |2 0 2 0 2 0 2 |-1.945e-4 2
54 min 0 2| -086 |2 0 2 0 2 0 2 |-3.775e-4 2
55 N28 max 0 2| -029 |2 0 2 0 2 0 2 |-1.828e-4 2
56 min 0 2 -1 2 0 2 0 2 0 2 |-3.331e4 2
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Joint X[in] LC YJ[in] LC ZJin] LC XRotatio... LC Y Rotatio... LC Z Rotatio... LC
57 N29 max 0 2 -041 |2 0 2 0 2 0 2 |-1.235e-4 2
58 min 0 2| -121 |2 0 2 0 2 0 2 |-2.132e-4 2
59 N30 max 0 2 -049 |2 0 2 0 2 0 2 |-8.375e-6 2
60 min 0 2 -.13 2 0 2 0 2 0 2 |-6.892e-5 2
61 N31 max 0 2] -051 |2 0 2 0 2 0 2 1.425e-4 2
62 min 0 2| -127 |2 0 2 0 2 0 2 1.866e-5 2
63 N32 max 0 2 -046 | 2 0 2 0 2 0 2 2.986e-4 2
64 min 0 2 -.11 2 0 2 0 2 0 2 1.028e-4 2
65 N33 max 0 2] -035 |2 0 2 0 2 0 2 4.334e-4 2
66 min 0 2| -081 |2 0 2 0 2 0 2 1.767e-4 2
67 N34 max 0 2] -019 |2 0 2 0 2 0 2 5.259e-4 2
68 min 0 2| -043 | 2 0 2 0 2 0 2 2.293e-4 2
69 N35 max 0 2 0 2 0 2 0 2 0 2 5.598e-4 2
70 min 0 2 0 2 0 2 0 2 0 2 12.493e-4 2
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