Since pole is being moved out, was moving the
Pl to here considered to provide additional room
for phase 1 abutment #2/approach slab #2
construction? (comment on last submittal)

There is not going to much room to
work in this area with the current
configuration shown.
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PLAN_OF TEMPORARY BRIDGE,
ABUTMENTS & BYPASS ROAD

Vermont Agency of Transportation BRF 010-1(43)
ROUTE 9

RECEIVED MARLBORO, VT
T ” \DATE: FEB. 20, 2014 SHEET: 1

CK'D BY RK OK'D BY AAENDED 5122077

March 18, 2014
" . " " " ResusmiT YES  Rejected o~ N\
BY KH DATE 3-20-2014 BELL ENGINEERING

(603) 363-9966

CIVIL & ENVIRONMENTAL
17 ECHO COVE WAY-SPOFFORD, NH 03462




1
SaEEToE E05T ‘ y10z-0z-¢ 3LVA HY A8
e S o AN OHOGTIVYIN pajoaloy S3A Liwans3y
O || SNEENaNT TS o 20y avOY SSYdAg ¥ SINFNLNGY o102 ‘Gl UL
e / \ , A "ONI 'SO449 dNvYN3Y FO0148 ASVHOIWEL 40 FTI4054 ANV NV'Id Ag @O s A€ QD
EVYEERER'
~V = :N MQQ\W\m \»Q.\&OQN\_\NIN lo MM\mOQQ uonejiodsuel] jo Aouaby juowsap
¥ Ob++ 0C+b 0Z+t OL++ 00++ 06+¢ 08+¢ 0L+¢ 09+¢ 0S+¢ 0y +¢ 0C+¢
0008z
3Sva INOLS GIHSAYD
0068z
i —— A310VaN0D 2L
g S T~ CNIA) TIAVES NAY YINvE NY3TD .2t
50671 9NII003 = : — HLM - NIYTHIANA-3SYE INOLS 03HSNE0 o062 L
¢ ¢62) 0SO T8 oCH ONHO0S 30v99 3SNIG_GILOVANOD .9

D-0-0-0-0-0-0-0-0-0-5--s-w-u-:

s sk k0066

I i i i i I I ! ) i —] 0000
M03Q 1S¥Oo3dd :NP ANFINIAYL - SOONINALIE  d3T0A03d .G ¢ 0
(Nv1d 335) 3dIS HLNOS NO SY3ld¥va OL NOLLISNYSL HIOONS 3AYH OL Jivd 390148 INIWIAYD SNONIANLIE XIW 1OH Q9¥ANYIS .Zho Sog]
30IS HINON NO INY1d o3d SY 350RJ8 440 Ivadvang NILXT
S3AIS HLAOS % HIMON NO Tivd GuvEno A030 390188 HIIM  NIAT [INFNIAVA

AV3IE M VL3N TIVISNI

02 =4} IOAIHE AHVHOIWTL 40 NV'1d

NS
m\\ Moy

06z,
€ 133Hs =]
NOIv13d 338
€ 133HS
z\ NO Iv130 338
<
) 76
SSI00V NolLInaTS mmwﬁ // r6es
<
05¥96¢ — N \ 9621 o 0qpe
2 oo v67 L N\ 530 00+16%
8 I <
v = 2 2 ST OAOTaL w3aNn . o0 e A
NOILO3S TIVMONIM
S 00+g6¢ 40 VAONIY WLl OOA< 00+¢ b
A@\r 00+¥6¢ 0+¢£6¢
}
T
TO— —— ol o \
—_ % o S R 2 0 S /// 7 # = o
—_i —_ W N O x -
=== =="=G= ) ///V// ﬂ,//// Y o) S
2 === ) . 5 ) PL=9 QUVONVLS IOVIA ¥3d ) IN}
P /. lﬂ. —_— - / TIWNING3L ON3 ONIMIVAL 3TINON ke —
© ior szogys © —
A MO 2 _—
X 3 N
AN 4 o —c=
ﬁ & DO BRI
3Lv0013
i) 1-9 GNYIS LOVIA ¥3d
S [Eo ¥ 0383 30103
N
oy
§
~
Iy
N
S <
&




9966-69€ (€09)
29YE0 HN 'GNOI0JS-AVM JACD OHDF L1

IVINIWNOMIANG ® TIAID
ya ONI¥3I3ANIONST 1138

Rt

N

1N ‘0HOgTHYN
6 31N0Y
(et)L-0L0 449

PI0E0ET FIVD.

133HS

F940149 AYVHOdNAL -STIvLId

SNOISN3INIa
H3I4HYE dVHSH

“SONIDVAS 1S0d
SNOIVA ONV VdQ¥VNY 40 S3IJAL IN3IY3I44IQ 40 ‘LIVAANI NOdN
‘JONVLSIA NOILI3T430 WNWIXYA TVOILIYOIHL 3HL SLSIT LYVHD SHL

301S 1Sv3 NO ,0°€ OL SITOH 3LYONOT3
d10 .z/L NI SII0H VI /€L
1709 ¥OHONY ,Z/17%L

W3LS OL

(37v0s OL 1ON) wuEe ww s - €
NOILD3S V0¥ ¥N013d TVOIdAL fe—omecwll 2 L€ -9 1S0d ONOMLS/M  Wv3g IMHL
s A M TS = s peEv——
== =I=IL
£ L€ -9 L1S0d ONOMLS/M Wy3g-m ‘ ‘
W9 - 49 -2 SLS0d N3QOOM/M
/g wi oo oo /2 S TR L — W9 = #0 -9l S1S0d 1331S/M 318Y0 33uHL
N e Keure/sjauireq £
1o G s 1 e o1 e G0 e AL | SNDNS e 40 3dAL dw g
y ALIOOTIA NDIS3A
( NOILIG3 L1S3LY] - 34N NOISIA 30ISAY0Y - OLHSYY ¥3d)
LIVHY NOILITdId TIVIAQIVNO “palleIsul Ajiedoid aq UEd ) 08 JAMIE]
9]9J0U0D WOJ} SUOISUBWIP pUB S|alleq usamiaq
— SuoISUBWIp ‘@weu Jonpold pue Jainjoeynuew
Z =4k STVLIA LNINLNGY IsusLup jonpold p 108
Buipnjoul waysAs oloads uo s|ie}ep apinocld
6E6ZL 1V3S WYIE 5CL ONILOO3 -SNOILVA3T] 1S3M
S'Z6ZL Lv3S Wv3g "06ZL ONILOO4 :SNOILVAZB 1SY3
.8/€ 11—,9 ©® SYIQNID 0IZXITM v woss Ty b 4E
oty
.wm_‘v_‘umw_mmwmmmﬁ Lo ot o%owm@ommw%@ . NGOG 505 8 S5
7 ! , , V3 .2
" - " " " sy 90 121 % D
WNIGNLUONOT "0°0 LZI v Suve of
AvW doL
| 1108 ¥OHONY .¥Z X .fL SZEV
; v
| ]
® . . T A 4] 7 1l £ y ¥3QYI9 09TXIEM o 2
| i i B / P g
A T o skva o #
H 11 I ] ! . TR T
s R - [ 030 1Svo3ud I3HON0D ...n — 3o .1

315 OL IONVNVITO T

3ONVYV3I0 Wv3g T -

HIONIYLS 3AISSYdNOD AVO-8Z ISd 00S'S HLM 8 SSV10 oH 38 OL

ISY 09 =44 3AVH OL T3:1S ONIDYOINIZY

TIVM W3LS ONV ONILOO4 ¥04 3L3¥ONOD
STIVM W3LS ONV ONILODH ¥04 STVRMILYA

yL0z-0z-¢ ALva HY A8

pajoalay S3A Llwans3ay
7102 ‘81 Uole
A8 aMo My A9 AMD

(EVYEERER'

uonejiodsuel] jo Aouaby juowsap




2O¥E0 HN 'AHOLOME AV SACD OHOR £} A \DQDMQQ_\S\ yL0z-0z-¢ 3lva Hy Ag
IVINTWNOYIANT ® TIALC
ONINI3INIONS 1738 [ 6 31N0Y pajoaloy s3A Liwans3y
I -
N (e7)1-010 4449 SNOILOTS SSOHO ‘
‘ONI 'SO449 dNYN3H yhoc 8l o
Ag a0 S A8 AHO——
ooloZ  00[08 ©00j0S OOlo¥  GO[oS  00[0Z  OO[OL G 0001 00[0Z 00[0F  00[0F  00[0S 0009  0D|OL 00jo/ 0009 00[0S  00j0¥  00j0S  00]0Z  OC asAn —sm uim ,,m 0olas  00[09  00OL
uonejodsuel) jo Aouaby juowsap
00°SE 62 1051= 13 NOISIa UCECT
»9100£ 1= 13 TYNIO[O 0vaci=| 13 NoIs3a
00 09+3: VihS I N 00 YOSL= M3 NGO
M 0000 0 00%T M 0000 VO+T= Vil 00T
\lﬂ
00 e
i
00°S0 0COTT oo USOTT
000t UOTET
z¢'00¢1= 13 N9ISIa
66/867L= 13 TVNIORO
5118 £G°LG+B= VIS €516
00°TE UCEZT
z \ z
Sg'cocl= 13 NoISIa
0000 UO0ET 0000 JeL= 3 TZN9O UO0TT
BEDT+I= Vi@
< e >
7oy (R%
00To UCOET w 0050 USOTT
0UOT DOTET
- . 00SE UTBT
£7°0081= 13 N9ISIA
8//867 1= 13 TYNIOO ctcocl= 13 Noisia
00 00+8: V& 00 05 az[cocl= 13 T¥NIONO
00TE UCET 0000 T+ Vs UO0%T
e \ ¢ | — L
0000 0O0%T 0050 UGOTT
00S0 OG0T
0USE USBCT
S7'6621= 13 NoISIQ
97[96ZL= 13 TVNIORIO 9l cocL= 13 NoISIa
08+81 Vs 2289 vO[c0sL= 13 TVNID[NO
00TB — o —+ 06T o000 Z RS = Vil UO0%T
T e—— |
0s 0%
+—fooTE OGECT | ¢ 0050 USOET
° ¢
N
0UTo UO0TT
uoss 1¢zocl= N3 NoIsqa RIS
8efLOCL= 73 T¥NISNO
00 00+B+ Vibe
+— o000 000ET
z
U050 USOrT
000/ 00[09  00jOS  0Ojo¥  Q0[0f  00j0Z  00[0L G 00/01  00[0Z 00j0f  00/0¥  00[0S 0009 000/ 00jo/ 00j09  00j0S  00j0¥  00jof  00j0Z  00j0L % 00[0l  00j0Z _ 00[0S  00[0¥ 00j0S 0009 00[0L




aase-caE (£00)
29¥E0 HN 'GHO440dS AYM FA0D OHIF £}

TYINIWNOMIAND ¥ TIALD
ONId3IINIONE 1738

~—=

1A ‘050G THVN
6 31N0Y
(€¥)1-000 449

‘ONI 'SOHd dnvN3o

SNOILO3S SSOHO

yloz-0z-¢ 3Lva
pajoaloy S3A

7102 ‘81 Uoleiy

A8 a0 S A8 QD

0ofoL  00j09 00[0S  0OfoY oojoL 00[0Z 0009 00[0S  OD[O¥ aaAaAlaoad oofoe  oofos
uonejodsuel] jo Aouaby Juousap
S6'86¢1= [13 NOISHD
z'gezl= 13 WWNIOID
5"P9+8= Vih§
£6Z1= 13 N9ISTa m\
S6Z1= 13 TYNI9IO . _— —
B ST +P= Tk
o
M 59 T 59
i i
006 : o0 b Selers R
Al
- U6 O £ 86et= 0SOTT
+ ¥ oL7601=
GBS EL+
“—— MHO
000 U6 00621
2261 060
(e 8s'e/
- & OSECT &
¢ ¢
| —
a0 000CT
9¢'£621=[13 N9ISIA
197662 1= 13 TYNIDIHO
83 +H= Vs
006
Sev £'862L=[13 N2IS3a
T ouse =3 WNPO[EO
+ BT WS |
MHO —
0000 0006 006CT
2261 05—0
1= 3 Naisda 09 o0
S6zl= 13 YN0 , ) U0%8 RELII N
0S+PT ViLE
006 (sly} 000%T
0S
- USE
v ¥
000
00/0£ 00[09 00[0S  0Ol0Y 7 00j0L 00f0/ 0009 00[0S  0D[OY 1 0of0L  00[0Z  00[0§ 00[09  00l0L




29¥E0 HN ‘GHO 11045 AWM TAOD OHOE 23 1N ‘0yOgTVN yL0z-0z-¢ ALvVa HY A8
VL NOWIANG 11AL Lingns3ay
ONIM3ANIONZ 1138 |1 6317104 paodfey S3A
N | e | (€9)1-010 4 SNOILOFS SSOHI v10Z '8} YoIeIN
—— — . .
ONI 'SO49 dNvyN3I& AH GO Sl A9 QMO
0004 00[09 00[0G 00[0¥ 00[0f 00[0Z 000l 7 00[0l 00[0Z ©00/0S 0O[O¥ 000G 0O[D9  0O[OL 00[0Z 00/09 00[0S 00/0v 00[0E 00[0Z  00[OL aan —tmzozm M— )0[0S  00[09  00[0L
uonejodsuels] jo Aouaby Juousap
9,°96z1= 13 N9IS3IQ
velgezl= 13 WNIO[NO
¥1'v6Z1= [13 NIIS30 AL TL+D= TaE
e 6Z1= 43 VNSO
0006 00621 00G6 0G6CT
00+97 V&
00 73 00 100 1107
+—100SE — SETA% W +— 000D [SNeloi N
9 g + T~ 2
0000% 000% T 00G0 UGOCT
28'¢621= 13 N9IS3a
Sp¥6ZL= 13 IYNIDRO
0ous €9°ST+H=- Ve 0oBet 619621 = [13 N9ISId
82]96Z1= 13 TVNIOJO
CERD 69°SD 00+S7 VLS
! 00°CE 0SECT ! 00°CE 0TELT
9 9
00 00
00°00% 000 T ! 0000 000%T !
S S
007G Zleozi= I3 oS 0SBCT 0050 0GOTT
6¥/c621= 13 TYNIORO
0s 0S5+93 Tih& 0s
& JouTs 0OECT ¢
al'gazZl= N3 NAISIJ
00'sE Y 4 0SB 0008 clfoezl= 13 WwNIlNO 0081
0S+G7 Tih&
0s 05
& Jooss 0SECH o
0l'z6zl= N3 N9ISIa
o00E olfzézl= 13 TVNIOHO 0EECT 0000 i
00+4s Tk
00 ols
m, 00706 006ZT n
//
00°GE 0S6CT
26v621= 13 N9ISIQ
0006 B 621= |3 TVNIOIEO 006¢T
B8P TB+E= Wik
818 Ne— ] 318
! 0056 0S6CT !
S S S
0000 000%T
00[0Z 0009 00[0S 00/0¥  00[0S  00[0Z  00[0L b 00[0lL 00[0Z 000§ 0O0[OF 0D/0S  DO[D9  00}0L 00[0Z 00/09 00[0S 00[0v  00[0€  00[0Z  00[0L 1 00/0l  00[0Z 00l0F  00[0¥ 0005  00[09 000/




. ‘30| :Ag a MO
2o s
N ” 3OVEA0D Wvaad |VL/LL/E| Z | #102/12/2 %«%S&D SIN S'I'N
ek STW0 J%Emﬁﬁ_ Vi30 3LVidssve L, V130 NNOD 8v1S/1vaauvno
‘ON gor g
(c5)zrvl Oda OHOETwvN [3RVN 80T aM ‘S'I'N aivi3a
"NIN 1Sd 000°G 38 OL 3LIHONO0D (2
NIN 09 "¥9 38 OL yva3d (1 vi3a I o o - w33
'SILON WIMIALYN quw ' o o o,
Z f
&g ol -
:w @ L
ZOLXb LdH J L “_“ /MLTOm_ 5
NOMA LdH ol m_u A_u / I «
¥z uﬁ! )
: _ % _ T L Lﬁ & ~ %0078
9l 1vV1d3svd I — 13s440 .9 \\S
nozoze 31V o A “1 el 1 1S0Od OZX9M
pojosloy S3A LlNans3y -l \
102 ‘81 UdJep e
A€ QMO Yo A8 A.MD S3OV44NS ONIAVA SiN
J134ON0D OL 133LS ® WIHS NOILO3S 39aI88 “dW3L
uonejodsues] jo Aouaby juouwsap W_MBMDW_ :% MD_\/ON_& \
' \
LT
/
\ SOXE LM Lri-9 b ¢
~ L'ZTPX8LOW \ .9-.2l ©® SWOVIHAVIQ
/| "00 £-9 ® \ //
[ SONIM TIV¥A¥YND \ \
/ \ —_— \ _— (X¥) Z9ZX9cM
/ \ - SvV3IgH0014
,.\ / ,,.,,/ \
2k E A B ASE g
5 offff o A\ aflft o “ ” M ” °
_LJ ,(l[.
:_. = : % : : : - : YA T — T v : : : : P— m“_
«C \ = Wl — ﬁ ) N
/ - %
.6 © dva G# 9 © wuva o \ 9-z Ww%m_
(2L © dva Gf > (8L
i\ qvHadvNS
4 ¥e 7

\#8pUNAY\EI8S 1\ D

W\ SIUBLUNTO!

OHOBTYYANY 10T seeaboid Ul s

01048

vEOdNIIN(E D)




‘3'0) :A8 AMHO

Qv [:A8 NMvHa

Bl

w . : yL0z-0z-¢ 3Lva HY A8
i Ly o ¥10z/12/2|Ava paoaloy Sax Linans3y
Nvid 308 FIn L33k SINGRROJ|—3Ivd[ ON| ¥102 ‘8l yosen
(cS)zryL OHE OMOSTHVN mu«momo., o ! Ag aMo yy A9 AMD
aaAaAlIadad
uonejiodsuel] jo Aouaby juowsap
41vOS 0L 1ON
NV1d ONINVHdd 3F9dld4
£—.6L
X
SWY3IEd0014
£=9 © 9-<CL ©
SLH0ddNS TIvdaEvnd — SWOVHHAVIA /
\
\
i ik i . ”

1]

I 1
|

‘O'N'N
Sz-9

S350\

\EBPUNCY!

\EIUSLUNDO

a

BHPIANE ANYHOINALN(EY) |




‘30| ;a8 aMHO
"av |48 Nwvad
¥10z/12/2|ava

:ON_80r

(s2)zrvL OME OMOSTHVN

INYN 801

yL0z-0z-¢ 31va 1 AE

pajoalay S3A LlNans3ay
7102 ‘81 Udlep

Ag a0 yu A8 QMO

CEVYEEELR

uonejiodsuel] jo Aouaby juousap

J1vOS Ol 1ON

MIIN—NV'1d gV1S

Bo-.sz

s

—s1log 3o
14300V OL S3AITTS

9721

\

/x.v

SINIOd AOld

SPUNOYA\ SIS\ D

&

AITHOdWALN(E S

350148




L-9

QEVANWY LS

SLSOd doOoMm

PI-D qIYIN0AY AYVANV.LS YAHLO

“YOHL . ¥ 38 0L
ALN@ AAV3H 3HL ONV .8/ 38 OL Wv38 T33LS QUVONVIS 'S

"NOILIO3 LS3LVT %IUVMOUVH d3uve
AVMHOIH 03ZIQ4VANVLS 0L 3IN9 Ve QILIL'EI"ON 30504 HSVL
LNIOM VELYV-D9V-0LHSYV 33S ‘SINIW3TI VY % SYINILSVA
‘S3OSSIIV_150d “S1S0d 40 STVLIA ¥IHIO ANV (™ VELHY)
A8 (3HIIN3AI S1HYd 40 NOILYIIHID3dS ANV NOILJIMIS3A ¥04 '

“VHAYYNO FHL LS3HV3N 3NV 3HL 04 MOT4 JIddVHL 40
NOILO3YIO 3HL NI (3ddV7T 38 TIVHS SNOILO3S TIVHaHvN9 "t
Q3LYNOISIa
3SIMY3IHLO SSIINN 03IV4 FTIONIS 38 TIVHS TIvHadvN9 "2
O3LYNOISIT 3ISIMYIHLO SSIINM ‘Y 3dAL ‘Y SSYT)
‘081 W OLHSYY 40 SININIMINOIY IHL LIIN TIVHS IvHO¥VNO |

IVHAYVNO FYIHM LN 03SSI0RY

3SILON TVHaNID

HLIMA TIVIAEVND
SLSOd THALS HLIM TIVIAIVAD

WvVdd THHLS
Wvdd THALS

"SIS0d 000N HLM 035 SI 1108

-

511089 404 ¥IHSVM X e
9, X 9.-[811¢-4
% X 6 | 91-176%3
X X HA[ eL-tv/ne-4

SL1S0d|S.LSOd|CNIA), 9 "ON 43y | "S30

QOOM|133Ls| L valyy Lo8a

aSTers 1708 TvHQUYN9

AR
B

S30IS HLOG HO
N0 VIO

b Loy

1708 Tivyayvno

Z-ON.% .“]ﬂ

Al

,——¥30INOHS VAO

P

avaH NoLLng

%

NOILO3S IVHAYYNO VIIdAL

£2-01 IdAL 'Y SEVI0,9-,21-,£-,932]C-3 VALYV
A Se—-3oNvEIToL

e U

W

4o % .og

.86

N -

SSANMNOHL 1I3HS 96400 . 9
i = —

2£H-2505 0TIV 602-8"WL'S'V ¥04

SININIHINOIFY NOILYIIHIDIJS LIIN TIVHS YIHSYM “1SOd HLdld
HOV3 OLNO WV38 ONILNNOW NIHM Wv3E 40 A3TIVA

e

3

“IVRIILYN JAILO3T43H 38 0L
Y3IHSYM 40 NOILYOd SIHL 40 S30V4 OML

HOIHL ,,0r0-

NI 030V7d 38 OL SI Y3HSYM WANINNTY (3ZIM0L1J3743Y SIHL

“U3AWY_ MO HIATIS SNIT

Q31VINS4YINI 40 39 TTVHS ANV 60°0GL
NOILJ3SENS 40 SLNIWIYINOIY 3HL

133N TIVHS TYIRILYW IAILOITSIY

P x4 9/

A

OlddVYL
40 NOILO3uIO

dOLV3NIT3A Ivdaavno

“TVIHILVA AILVNYILIY
03A0¥ddY 40 3AVW 38 0STV_AVA SLN03%J078 ‘¢
€€l W OLHSYY 43d JAILVAY3SId HLIM LVIHL "€

1708 3HL n_o zo_komm_n 3HL NI S3J078 NMVS HONOW
40 30NVY3T0L 3ZIS 3HL “03LVIIONI SNOISNIWIQ_HLIM
(O3NY 1NN NMYS HONOY 38 TTVHS S¥0018 d04 YISNI
“NOILVIOOSSY_31VIdddddV ¥3H10 HO NV3HNA NOILIIdSNI
3NId NY3HLNOS ‘NYINNG NOILOIJSNI HIGANT

1SV0D LS3M HLIM 3ONVAYOQDV NI 38 TIVHS

ONILSTL "JHON MO IS4 00ZI 40 3aVHO SSIUIS ¥

HLIM H38WIL 40 3QVA 38 TIVHS SX0078 °

iSILON

ATINO S1S0d T3ILS /M 3SN ¥O4
2=l X8 X9
@3Lnoy -1n0x%d078 QOOM Q3I4IA0W
30vV4 1S0d

180d 13318
30V4 LNOYd

: :N._
m:exe :x
A

:m

My W e

-

[ —4

VL3A 301NdS vHAYYN9

NOILI3S

el "9

$370H. n_ut,o S
POARS

3o 10
150d 8,4, —

ANIO" ¥3d a3WIN03Y 8 ("QH
ANNOY) SLT08 30ITdS .71 X %

10718 ¥ 2%V

NOILVAZT3

W

4v1
el

S1S0d T431S

NYd

y3lgyve a30v4 - 378noa

V- V NOILJ3S

Y3lyyve a30v4 - F19NIS

M-

#m \_

avod 40 D Wou4 NOILYATTA

T3AVHL 40 NOILOZMIQ ——=

('dAL) 1SOd 133LS
06 X 9Ms

CdAL) LAN 03SS303¥ ANV
«. 1708 VHOHVNO

HLIM IVHaYVN9 Wv3E WM,

e

3NIT aNNOYD

V130 301dS f
Tivyayvng 33as i

E-9

9 -2




—

PL=-9

A8V AN LS

TVNIWY AL

ATIYVE NVICIW WVHd TdALS

TAALS ¥Ood YOHONV
TVYNIWYEL ANE ONITIVIL TIVIQIVAD WVHE TIdALS
AN HOVOUddV TIVIAIVAD WVHL TIdALS

TIVIQIVAD WVHL

YIINIONI NOIS3T DI44vHL D%«;Oﬂom

AN3NJOT3A3013370;

) N |

iy

0_¥0103410
s

03A0dddV

SFONVHO *0LS ORLIN 1037434 0L G3LYAdN - 000Z‘E'NVP
“SIYNLVNIIS MIN H3ANN

“39NVHO LNOHLIM ‘G3NSSIZY - 66l I 3NNr
SNOILO3FYH0D ANV SNOISIAZY

-9 qddIN0dd JYVANV.LS YdHLO

\\\\\ = IHOM H0 ,S2 NI ¥3QTNOHS SMIOYY 91 ¥ 0L G3WH04-dOHS
£ o - IVAHON OL 598 NOILISNVYL 1 NOILO3S vy Wv3d.9-.21 3NO
Exat: ; ey 7 ] g
e e Y] — o
| -

b 7 TVH0EYNS 03 LINT_AVd 3407S]
e NOILO3S ON3 Y38 .M 3ONNOY L wo w3agaLs 0L
110- 40l 34071 v-1 NOILISNVHL

"NOILIO3 1S3LVT . IHYMANVH HIHyvE
AVMHOIH 03ZIQYYONYLS OL 30IN9 V. Q3 TLIL ‘€I 'ON 3¥04 MSV.L
INIOP V81YV-09V-01HSYY 33S ‘SININI T3 TIv¥ ONV SYINILSY4
“‘SIYOSSIIIV 1S0d ‘S1SOd 40 STV.LIA YIHLO ANV «(“"VGLYY)
A8 Q3131IN30I S1¥Vd 40 SNOILVIIHID3dS ONV_NOILdIYISIA HO4 *¥
1-9 ONIMVHO QYVONVLS NO ONNO4 38 77IM SNOILI3S
WV38 M. 40 NOILVTIVLSNI QYVANVLS 3HL OL IN3NIL¥3c STUVLIA'E
“INFNLV3YL 3AILVAY3ISIYd V N3AI9 38 TIVHS S1SOd GOOM 1TV *Z
“Q3ZINVATVO 38 TIVHS SL¥vd WLIIN TV

3S3LON TVY¥IN39

“AINO 3NOZ ¥v310 3AISLNO 43N 38 OL 310N

4314¥vE NVIGIW Wv3g 1331S

1504 1331S
NOILO3S

_ ON3 ¥34dng

=N
:wS.

NVIQ3N

SX0078

ONIOVdS 1S0d TVIIdAL .£€-.9

3N
Y314¥ve ¥o4
LINT AVd

ANNOYO 3N ANNOY¥9

NOILYA3T3
Y 8-

SAVMHOIH AVM-INO NO 3sSn
404 TVNIAY3L AN3 ONITIvHL

NOILVA3T3 ATTGNISSY

#9 X2 X2
e
y4
aoy mOIUz<

%0078 INOD VQ.DM/
[ZAN
AN

22/l -2 ATALYWIXO¥dAY 40 (s+) HLONIT TIV43A0
378V1d300V N7 3AI9 TUM Ll *1¥Vd SHL NI G3sf S|
NOISNIWIG 3HL 41 °61-L-3uNI 441 SI NOISNIWIQ SIHL =
NOILO3S ON3 WvV3g .M. d3ANNOY
(61-9-34 VELYY)

X B
107s 1108 uu_._q_m

1708 ANV LNN X3H 8%

m.%ﬁ

STIVL3A Y3NILSV4

(€1-21-4 vEL1Y¥Y)
(9L-8-4 vELEY)

Y3HSYM 31V1d
vHadYN9
YVINONV 1334

T E—

Z-ON

8/5 7 pozuao3gs

A

1015 /1 % %y

—————t—.

A

mo._.om_zzoo aod YoHI
S2EY - .2 X% gl

=

*» "X0Y¥ddV .,.0-.2

W4 8-

i

L il

G T

J3LON 3SIMY3HLO nE=9

SSIINN ONIDVdS /€-/9

NVId

Y3ILLVS HO b-l
(3d07S 30IS TVAYON 133N 0L
G30NNOY 173M) 3d01S ¥3QTNOHS Q3AN3LX3 —|

————1N0XJ078 COOM "QON

NV

o Bp
R
1 %
Sk
2.
o
S
72 ¥
N
V-Y NOILO3S
™ =
vy Wv3g
| T33LS 404 HOHONY
3d07TS ¥3anoHs
0¥ HOHONV

1n0x2018

3IMONGNANL

ATGN3SSY HONOYHL (317ddV avVO1
S8 000°09 HLONIYLS ITUSNIL “NIW

dAL) Y3HSYM 3LV]d
“0s :mx:m\mi =
QVIYHL H1 8%

QVIHHL HY 8 ¥l

(33d4S NOIS3A 3Y3IHM 3SN Y04 AIA0™ddY SHN-NON
HdW SS37 ¥0 ob SI

0144vYL 40 NOILO3YIQ ez

—V

Mivyayvng 40 3n vwsonY ! (004 HOHONY

0-8 !

n_om HOHINY

S &
~ <9078 "0n00
LITN B KX
%
TN

< 00Y HOHONY

3NT GNMO¥9

,\\wJ
|
, ,u.#lillll

,\\\L

HdN SS37 ¥0 0§ SI

033dS NOIS3A 3¥3HM 3SN ¥04 A3A0YddV SHN
TIV13d AN3 HOVOdddvY

//J\Hx WV38 T331S ¥0d4 HOHONY

135340
#0l=/b

AV3YE 3LVIOINN3L

K WV3¥E 3401S

mo._.umzzou
0Y HOHONV _




1

IDILGCEL%T “cone. oeaa oW W REAMS

Vermont Age-r;:;of Transportatlon — _7H e — mM] BQF OIO =] (‘1'3)
~ RECEIVED " [ 7’1'1
| cK'D BY RK OK'D BY s~y 7 e Tell T - =y
March 18, 2014 P BT ATE:
RESUBMIT YES Rejected * TS 0 " PR I S |

BY KH DATE 3-20-2014

TeEmPoRAQY DECK DESIC AJ ,%

Fiorm 4.2.5 - TRkethet Deck onN GIRVENS

MiV. DEPTH = 7.0

4.7 2.5- RewtocemerT @Q‘?WW—?WJG'NTS '
NN . BoT  LAMEL= 6.27 ~ffr
M, Tol LpvEen= 0. n*/#t2

Fon ABsorute MV, ‘7.0“ D ECC _a_)_ua?_ Red <
2,01 708 % gy PResiNe 4" LodT
l.8 ¢ PyTTO™

Pocke PANBLS ARE CONONBCTED KT BRACH <))&

Te s7E6L WT Secpod) (W 9 Bolrs THEouotH

Uk i P LATE.

Ti> CHECK. CONNECTION FoptES Assum-z REAL
PKLE TS on EDCE SucH THAT THE wersuT
OF THE ENTILE KxIE 1S ' Fron BPEE O0F
GurLy 21k ; __

/L et = 27"%&)““8 X/Ia;/-,/é'pjﬂg
f 3

o

L = #) |
m RESIST = QD-) ) (I?ff?? L4 ¢l6
DA ovemTann 1) (32,000%) = —

s DEK WEIHT ufRUENT To #ad PANELS (M TLRCE
AN Y conNWNECHONS (B GUKLD RML RARNYE AdPmiavnL FS




OF 2. iy

3&" i.—%*"“i*"“’ri‘"'i\d
11

IL & :I\\“RD“JJ\/‘E\TAL
17 ECHO COVE WAY

SPOFFORD, NEW HAMPSHIRE 03462 T
(B03) 363—9966 | SRALES

DE-lew 5TRENGTH , S T 5600 ¢S! 5; - G0 ki

= 3y

B,
gj

Dbg:(,}u PEUL Fou streEncTH L LIMNT STATE
Rk Seacdez LU =548’
- )50 FA 7“ % g ;
[, o E 7 (3= siase 7y

‘ 2
Mpe = wx@?}/&) - o0.%25 ,L—#/ﬁ

e

Pl affendie ¥ Mot = 5.1 kSEAH

(125 (o.u2¥) +1.25 (S )

- B pax - FT = I5356C m-&F

9 M, = PJPs '97 (ds—H4 I:;\.;s;l’z_ J)> = Mex

A% L
Strevig th I ~

Appendix A4 states that the moments were calculated using the equivalent strip method. This deck
type is not listed in Table 4.6.2.1.3-1-Equivalent Strips. The assumptions in A4 state 'It was found that
the effect of two 25k axles of the tandem, placed at 4.0 ft from each other, produced maximum effects
under each of the tires approximately equal to the effect of the 32k truck axle. The tandem produces a
larger total moment, but this moment is spread over a larger width.” Since this deck is not continuous
[in the longitudinal direction, it seems that the moment due to the two 25k axles of the tandem should
‘|be considered for design since the load can only be distributed over the width of a panel (panel width
‘[ranges from 4.97' to 6.21"). It is expected that the moment will be considerably higher than the
tabulated values since the panel width is relatively narrow. -
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AAppendix A4 states that the moments were calculated using the equivalent strip method. This deck |
“|type is not listed in Table 4.6.2.1.3-1-Equivalent Strips. Same concerns as noted on sheet 2 of 22. |
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General Beam Properties j : B

29,000.0 ksi

m- 2.,%7_ 2 1L

Elastic Modulus
Span #1 Span Length = 76.0 ft Area = 90.50 in*2 Moment of Inertia = 21,4086 inM
510.448)
= uww I = T4
Y — — ————L(?&Q)ﬁ - —L(29.4¢1—7)7 —L(29-41)- = — — |
[ 1 Y Y
e = S i = 3 i i L 5 s i SR S
Spamexte ft 5
Applled Loads B - 7Service Ioadsinteid. Loacﬁactors wiI_I be applied for calculations.
Beam self weight calculated and added to loads
Load(s) for Span Number 1
Point Load : L=7.352k @ 19.330 ft <— FP“”
Point Load : L= 20410k @ 337701t &= Qaol- L
Uniform Load : D = 0.6160 ki, Tributary Wicth = 1.0t &= P
Point Load : L=29410k @47.330ft &— RE R Ve e [oad
Uniform Load : Lr = 0.4480 i, Tributary Width = 1.0 167 80 @\ Jant
DESIGN SUMMARY
Maximum Bending = 2,867.692 k-t Maximum Shear = 117.246 k
Load Combination +1.250D+1.750Lr+1.750L Load Combination +1.250D+1.750Lr+1.750L
Location of maximum on span 33.8201t Location of maximum on span 76.000 fi
Span # where maximum occurs Span#1 Span # where maximum occurs Span #1
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40_07 RERUIQEP TO BE /NCLUDED [/ &ZFL#CFNN/U_
CALES ALY ALC BeEAams ARE ASSurmnzoH

Elastic Modulus 729,000 0 ksi
Span #1 Span Length = 76.0 ft Area = 90.50 in"2 Moment of Inertia = 21,4086 in™4
D{0.616)
|x4) ] (16) N e Lge)_ - v JV
Sﬂﬂﬂ}&xﬁ%@ | S ' S

Applied Loads Service loads entered. Load Factors will be applied for calculations.

Beam self weight calculated and added to loads

Load(s) for Span Number 1 -
Point Load : L=4.0k @ 19330 INCU““’/D
Point Load : L=16.0k @ 33.770 ft P{p‘\bl/
Uniform Load : D = 0.6160 k/ft, Tributary Width = 1.0t LAWE LP
Point Load : L= 16.0 k @ 47.330 ft ; U\V"\f
DESIGN SUMMARY
Maximum Bending = 1,506.324 k-ft Maximum Shear = 60.919 k
Load Combination +1.250D+1.750Lr+1.750L Load Combination +1.250D+1.750Lr+1.750L
Location of maximum on span 33.820ft Location of maximum on span 76.000 ft
Span # where maximum occurs Span#1 Span # where maximum occurs Span#1
Maximum Deflection "
Max Downward L+Lr+S Deflection 0.851 in 7l e/ ~7 > 5CO S i
Max Upward L+Lr+S Deflection - 0.000 in {__7;. e = [ O 7 /
Max Downward Total Deflection 1.602 in 2l %) /
Max Upward Total Deflection 0.000 in 6” Z
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Lic. # : KW-06009396

Description :

Project Title: I-"fiﬁﬂ'g‘%és' @‘ﬂﬂ ol O'U)(V‘?)

Project ID:

Engineer:
Project Descr:

36X260 WITH 1X14 PLATE ON BOT FLANGE

R~ el

[Vz2

Prinied: 25 FEB 2014, 9:15AM

File = ¢:\Users\Ron\DOCUME~T\ENERCA~1\RTISEC~1.ECE

ENERCALC, INC. 1983-2013, Build:6.13.8.31, Ver:6.13.12.31

Licensee : Bell Engineering

Final Section Properties g atum
Total Area 90502 |
Calculated final C.G. distance from Datum : ’
X cg Dist. 0.0in —
Y cg Dist. 2.882in T
~ Edge Distances from CG. :
+X - 8.275in et e
X -8.275in —
+Y 21.0121in
Y -16.248 in
box = 21,408.6 in™M
lyy = 1,318.67 in4 sEEEm
Sxx:-Y 1,317.61 in"3
Sy 1,018.87 in"3 :
Syy:-X 159.355 in*3 |
Syy : +X 159.355 in"3 i
I XX 16.380 in | 5
ryy : 3817 in L | = =
General Shapes o -
I Reci: Height=_ 1000 in Width= 14.000 in Rotation = 0 dec CCW -
Area = 14.000 in"2 Xeg= 0.000 in Ixx = 1.167 in"4 Sxx = 2.333 in"3 Rxx = 0.289in
Yeg = -18.630 in lyy = 228.667 in™4 Syy= 32.667 in*3 Ryy = 40411in
Steel Shapes _.
B \36x260: 1 boc = 17,300,000 in*4 Rotation = 0 dec CCW
Area = 76.500 in"2  lyy= 1,090.000 in*4 Xeg = 0.000 in
Height 36.260 in Sxx = 954.220 in"3 Yeg= 0.000 in
Width 16.550 in Syy 131.722 in"3
. - 2
FrE-= =
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BELL ENGINEERING

CIVIL # ENVIRONMENTAL

17 ECHO COVE WAY-SPOFFORD, NH 03462
(603) 363-9966

\ Steel Column

Lic. # : KW-06009396
Description : W6x20 posts @ 6.25' o.c.

Code References _ o S
Calculations periAlSC 360-05, IBC 2006, CBC 2007, ASCE 7-05
Load Combinations Used : ASCE 7-05

_ General Information

Project Tite: ~ MARLBORO BRF 010-1(43
Engicer:  RONBELL ) orectin: 0100 ( (42
Project Descr:  GUARD RAIL POSTS

) Printed: 10 MAR 2014, 1:25PM
File = c:\Users\RomDOCUME~T\ENERCA~1\RTGUAR~1.EC6

ENERCALC, INC. 1983-2013, Build:6.13.8.31, Ver:6.13.12.31
Licensee : Bell Engineering

Steel Section Name : W6x20 Overall Column Height 1.750 ft
Analysis Method : Load Resistancé Factor Top & Bottom Fixity Top Free, Bottom Fixed
Steel Stress Grade A-992, High Strength, Low Alloy, Fy = Brace condition for deflection (buckling) along columns :

Fy : Steel Yield 50.0 ksi X-X (width) axis :

E : Elastic Bending Modulus 29,000.0 ksi Fully braced against buckiing along X-X Axis

Load Combination : ASCE 7-05 s ﬁdepth) axis : _ :
Fully braced against buckling along Y-Y Axis

Applied Loads

Service loads entered. Load Factors will be applied for calculations.

Column self weight included : 34.968 Ibs * Dead Load Factor
BENDING LOADS . ..
Lat. Point Load at 1.750 ft creating Mx-x, L = 3.750 k
DESIGN SUMMARY )
Bending & Shear Check Results

PASS Max. Axial+Bending Stress Ratio = 0.2042 :1 Maximum SERVICE Load Reactions ..
Load Combination +1.750L Top along X-X 0.0k
Location of max.above base 0.0 ft Bottom along X-X ¢, 0.0k
At maximum location values are . . . Top along Y-Y 0.0k
Pu 00 k Bottom along Y-Y 3.750 k
0.9%Pn 264.150 k ) .
Mu-x -11.484 kft Maximum SERVICE Load Deflections . ...
0.9* Mn-x: 56.250 kft Along Y-Y 0.009593in at 1.750ft above base
Moy 0.0 kit for load combination :L. Only
0.9 *Mn-y: ; 2520 k-t Along X-X 0.0in at 0.0ft above base
f for load combination :
PASS Maximum Shear Stress Ratio = 0.1357 :1
Load Combination +1.750L
Location of max.above base 0.0 ft
" At maximum location values are . . .
Vu : Applied 6.563 k
Vn * Phi : Allowable 48.360 k
Maximum Deflections for Load Combinations - Unfactored Loads _ 7
Load Combination Max. X-X Deflection Distance Max. Y-Y Deflection Distance
L Only 7] 0.0000 i 0000 ft 0010 in 1750 ft o -
D+ 0.0000 in 0.000 0.009 in 1738 it
Steel Section Properties : W6x20 =
" Depth = 6200 In I = T = 0.240 in™4
Web Thick = 0.260 in S xx = 13.40 in*3 Cw = 113.00 in"6
Flange Width = 6.020 in R xx = 2.660 in 2
Flange Thick = 0.365 in Zx = 15.000 in*3
Area - 5.870 in"2 lyy = 13.300 in™4
Weight = 19.981 pif Syy = 4410 in"3 Wno = 8.780 in"2
Kdesign & 0.615 in Ryy = 1.500 in Sw - 4,820 in™4
K1 = 0.563 in Zy = 6.720 in"3 Qf = 3.070 in"3
s = 1.700 in T - 1.640 in Qw - 7.380 in*3
Yeg = 0.000 in .
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CIVIL & ENVIRONMENTAL

17 ECHO COVE WAY-SPOFFORD, NH 03462
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Project Title: MARLBORO BRF 010-1(43)
Engineer: RON BELL
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Steel Column
Lic. # : KW-06009396

Description : W6x20 posts @ 6.25' o.c.
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File = c:\Users\Ron\DOCUME~1\ENERCA~1\RTGUAR~1.ECB
ENERCALC, INC. 1983-2013, Build:6.13.8.31, Ver6.13.12.31
Licensee : Bell Engineering

M-x Loads

Height = 1,750 i

. ==

Loads are total entered value. Arrows do not reflect absolute direction,
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164 STRUCTURAL CONCRETE BUILDING CODE (ACI 318-11) AND COMMENTARY

CODE

11.1.3.2 — For prestressed members, sections
located less than a distance h/2 from face of support
shall be permitted to be designed for ¥, computed at a
distance #/2.

11.1.4 — For deep bearr!is, brackets and corbels,
walls, and slabs and footings, the special provisions of
11.7 through 11.11 shall apply.

11.2 — Shear sirength provided by concrete
for nonprestressed members

11.2.1 — V, shall be computed by provisions of
11.21.1 through 11.2.1.3, unless a more detailed
calculation is made in accordance with 11.2.2.
Throughout this chapter, except in 11.6, A shall be as
defined in 8.6.1.

11.2.1.1 — For members subject to shear and
flexure only,

V=24 [f] b,d (11-3)

11.2.1.2 — For members subject to axial compression,

N
v, = 2(1 +m)/1@bwd (11-4)

- v N,/A, shell be expressed in psi.

COMMENTARY

members supported by bearing at the bottom of
member, such as shown in Fig. R11.1.3.1(c); and
members framing monolithically into another member
illustrated in Fig. R11.1.3.1(d).

Support conditions where this provision should no:
applied include: (1) Members framing into a suppor
member in_tension, such as shown in Fig. R11.1.3.1(e". °
this case, the critical section for shear should be taken =
face of the support. Shear within the connection should -
be investigated and special corner reinforcement shou!lZ
provided. (2) Members for which loads are not applied _
near the top of the member. This is the condition referred =
Fig. 11.1.3.1(b). For such cases, the critical section is takz"
the face of the support. Loads acting near the support s~
be transferred across the inclined crack extending ur
from the support face. The shear force acting on the ¢
section should include all loads applied below the poi
inclined crack. (3) Members loaded such that the shz:
sections between the support and a distance d fro=
support differs radically from the shear at distance @ ~
commonly occurs in brackets and in beams where a ¢
trated load is located close to the support, as shov =
Fig. R11.1.3.1(f) or_ in footings supported on piles. =
case, the shear at the Tace of the support should be usec

R11.1.3.2 — Because d frequently varies in pres:-:
members, the location of the critical section has ar>: =
been taken as /i/2 from the face of the support.

R11.2 — Shear strength provided by concrex
for nonprestressed members

R11.2.1.1 — See R11.2.2.1.

o Hemrat shian

R11.2.1.2 and R11.2.1.3 — See R11.2.2.2.

American Concrete Institute Copyrighted Material—www.concrete.org




STRUCTURAL CONCRETE BUILDING CODE (ACI 318-11) AND COMMENTARY

CODE

.11.1.3 — For square or rectangular columns,
enirated loads, or reaction areas, the critical
ons with four straight sides shall be permitted.

1.2 — The design of a slab or footing for two-way
n is based on Eq. (11-1) and (11-2). V, shall be
auted in accordance with 11.11.2.1, 11.11.2.2, or
1.34. 7V, shall be computed in accordance-with
1.3. For slabs with shearheads, V, shall be in
rdance with 11.11.4. When moment is transferred
'een a slab and a column, 11.11.7 shall apply.

.11.2.1 — For nonprestressed slabs and footings,
hall be the smallest of (a), (b), and (c):

= [2+%}xﬁbod

(11-31)

re fis the ratio of long side to short side of the
mn, concentrated load or reaction area;

(11-32)

rod
v, = k—l:—o+2]lﬁbod

re ag is 40 for interior columns, 30 for edge
mns, 20 for corner columns; and :

= 4xﬁbod (11-33)
\ “I\Oh‘ '5
dor 7
11.2.2 — At columns of two-way prestressed

s and footings that meet the requirements of
1.3
V, = (BPKJE +0.3f,)b,d+ V), (11-34)
re fi is the smaller of 3.5 and (agd/bg + 1. B), o i
or interior columns, 30 for edge columns, and 20
sorner columns, b, is perimeter of critical section
ted in 11.11.1.2, f,¢ is taken as the average value
¢ for the two directions, and V,, is the vertical
iponent of all effective prestress forces crossing
critical section. V, shall be permitted to be
iputod by Eq. (11-84) if tho following are satisfied;
srwise, 11.11.2.1 shall apply:

197

COMMENTARY

For edge columns at points where the slab cantilevers
beyond the column, the critical perimeter will either be
three-sided or four-sided.

R11.11.2.1 — For square columns. the shear stress due to
ultimate loads in slabs subjected to bendino in two directions is
limited to 44 JF However, tests' %! have indicated that
the value of 44 Jﬁ is unconservative when the ratio g of
the lengths of the long and short sides of a rectangular
column or loaded area is larger than 2.0. In such cases. the
actual shear stress on the critical section at punching shear
failure varies from a maximum of about 44 |f around the
corners of the column or loaded area, down to 2&_ [f or
less along the long sides between the two end sections.
Other tests''%? indicate that v, decreases as the ratio b,/d
increases. Equations (11-31) and (11-32) were developed to
account for these two effects. The words “interior,” “edge.” and
“corneggolumns™ in 11.11.2.1(b) refer to critical sections with
four, three, and two sides. respectively.

For shapes other than rectangular, s taken to be the ratio
of the longest overall dimension of the effective loaded area
to the largest overall perpendicular dimension of the
effective loaded area. as illustrated for an L-shaped reaction
area in Fig. R11.11.2. The effective loaded area is that area
totally enclosing the actual loaded area, for which the
perimeter is a minimum.

R11.11.2.2 — For prestressed slabs and footings, a
modified form of Code Eq. (11-31) and (11-34) is specified
for two-way action shear strength. Research!!6*!"# indicates
that the shear strength of two-way prestressed slabs around
interior columns is conservatively predicted by Eq. (11-34).
V. from Eq. (11-34) corresponds to a diagonal tension
failure of the concrete initiating at the critical section
defined in 11.11.1.2. The mode of failure differs from a
punching shear failure of the concrete compression zone
around the perimeter of the loaded area predicted by Eg.
(11-31). Consequently. the term 4 does not enter into Eq.
(11-34). Values for JE and f, are restricted in design due
to limited test data available for higher values. When
computing f,.. loss of prestress due to restraint of the slab
by shear walls and other structural elements should be taken
into account.

American Concrete Institute Copyrighted Material—www.concrete.org
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8.5 — Modulus of elasticity

8.5.1 — Modulus of elasticity, E,, for concrete shall be
permitted to be taken as w,'*33 [} (in psi) for values
of w, between 90 and 160 Ib/ft°. For normalweight
concrete, E, shall be permitted to be taken as
57,000 f, .

8.5.2 — Modulus of elasticity, E.. for nonprestressed
reinforcement shall be permitted to be taken as
29,000,000 psi.

8.5.3 — Modulus of elasticity, Ep, for p?estressing
steel shall be determined by tests or reporied by the
manufacturer. :

8.6 — Lightweight concrete

8.6.1 — To account for the use of lightweight concrete,
Jnless specifically noted otherwise, a medification
‘actor A appears as a multiplier of JE in all applicable
=quations and sections of this Code, where 2 = 0.85
‘or sand-lightweight concrete and 0.75 for all-light-
weight concrete. Linear interpolation between 0.75
=nd 0.85 shall be permitted, on the basis of volumetric
‘ractions, when a portion of the lightweight fine
zggregate is replaced with normalweight fine aggregate.
_inear interpolation between 0.85 and 1.0 shall be
-ermitted, on the basis of volumetric fractions, for
-oncrete containing normalweight fine aggregate and
: blend of lightweight and normalweight coarse
zggregates. For normalweight concrete, A = 1.0. If
=verage splitting tensile strength o [
-ancrete, f, is specified, A= /(6.7 [f ) <1.0.

COMMENTARY

Moment redistribution as permitted by 8.4 is not intended
for moments in two-way slab systems that are analyzed
using the pattern loadings given in 13.7.6.3 or for use where
approximate values of bending moments are used. For the
Direct Design Method. 10 percent modification is allowed
by 13.6.7.

Before 2002. Section 8.4 specified the permissibie redistri-
bution percentage in terms of reinforcement indices. The
2002 Code specified the permissible redistribution
percentage in terms of the net tensile strain in extreme
tension steel at nominal strength, &. See Reference 8.6 for a
comparison of these moment redistribution provisions.

R8.5 — Modulus of elasticity

RS8.5.1 — Srudies leading to the expression for modulus of
elasticity of concrete in 8.5.1 are summarized in Reference
8.7 where E, was defined as the slope of the line drawn
from a stress of zero to a compressive stress of 0.45f, . The
modulus of elasticity for concrete is sensitive to the
modulus of elasticity of the aggregate and may differ from
the specified value. Measured values range typically from
120 to 80 percent of the specified value. Methods for deter-
mining the modulus of elasticity for cencrete are described
in Reference 8.8.

R8.6 — Lightweight concrete

R8.6.1 — Factor A reflects the lower tensile strength of light-
weight concrete, which can reduce shear strength, friction
properties, splitting resistance, bond between concrete and
reinforcement. and increase development length, compared
with normalweight concrete of the same compressive strength.

Two alternative procedures are provided to determine A. The
first alternative is based on the assumption that the tensile
strength of lightweight concrete is a fixed fraction of the
tensile strength of normalweight concrete.® The multipliers
are based on data from tests on many types of structural
lightweight aggregate. .

The second alternative is based on laboratory tests to deter-
mine the relationship between average splitting tensile
strength f,, and the specified compressive strength f! for the
lightweight concrete being used. For normalweight concr
the average splitting tensile strength f,, is approximarel:
equal t0 6.7 ,/E S0

af2
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