Class Exercise #5
Calculations and Notes

e Type MGS-8 guardrail will be used

e Type 2M guardrail approach terminals will be used

o L.=32" (1:6 slope at Sta. 168+79; 250’ (L.) south of Sta. 171+29)

e Assume L, = 8.4’ (i.e., 10’-1.6’); requires use of 9’ posts

Approach End (South End)

e There are two hazards that warrant shielding:
O Steel Pole
O Steep embankment
e Must design guardrail to shield both hazards (i.e., design
for the worst case scenario).



SOLUTION TO CLASS EXERCISE #5 - SE (Embank.)

CUARDREAIL WORKSHEET IBEV. 7-201T)
FOR APPROACH TERMINALS OM R-51-SERIES AMD R—G2-SERLES
rouTeRUral Road (Exercise #5)  controL sEcTiON99999  Jos # EXAMPLE
DESIGNED BY _ABC ___ DATE .00/01/18 cHEckep By XYZ __ pate 00/01/18
APPROX. STATION OR M.P.171+29 pescripTion Class Exercise #5 -
GUARDRAIL RUM # SE
(Embank.)
IF STATIONING [S WOT AVAILABLE, LOCATE TO NEAREST FIXED OBJECT
Lg AT, -
v o
AREA OF COMCERM~| Ly
(ROADSIDEY | CLEAR ZOME
\FEATURE.! | DISTANCE LINE
———END OF BARRIER MEED
¥LINE
<STRAFFIC ™ EOP
J— E_ &
_.-‘"_.-. 'r@_ r-"'
- Tﬁ_ \ @ e
:—_—_—'ﬁ _:_:F)‘U-._ -
__T— E_I'll'_;_} *_':1
- ,— EOP
d=1.8" FOR TYPE 1 TERMINALS
; d= 0 FOR TYPE ? TERMIMALS
LH»rE’;rL,J—rLE»d;- g~ (Lg+d) b
X= " Z=(X-L;-25 00501,
] ' Flare
; + L_: (:urm ‘“h) L .Z =L3 { For Type 2 Terminals )
LENETH OF MEED +vvvvveeesersvrnneienennnre X =18i-38 DESIEN 40T 8,700 vpd
RUNCUT LENGTH € .00.48 0 ovivvvevvevnsvnens.n Ly = 250" pesten seeen 60 mph
CUARDAAIL TAPER RATE (R-539-5ERIES ....00 v % = _O . WPPROACH SLOPE 16
E.0.F, TO FACE OF BARRIER (DESIGREDY ..., ... La = _8-4I
CLEAR 7OHE § 7,001,010 1 ,.... ,,,,,,,,,,,I.I,_.=_32' L,=N/A E'OYIN,
E.0.F, T ROADSIDE FEATURE (MEASURED! Ly = N/A Le=_8" _ sHY LINE | T.01.18 |
EFFECTIVE TURMED QUT DISTAMCE OF AMCHOEAGE ...d = O STATION AT & N/A
LATERAL EXTENT OF ROADZIDE FEATURE [MEASUREDL . Ly = _& STATION AT @ %%
LATERAL OFFSET AT EMD OF FLARE . .............. 2 =8.4
MOTE: [DISTAMCE OF OBJECT FHOM BACE OF BARRIE® MUST EE
GREATER THAM THE WAX[MUM DEFLECTION © T7.01.20 1)
Ly = L,
REFER TO STAKDAERD PLAN 3-59-5ERIES AKD DESICH MAWUAL
SECTLON 7.01.30 FOR GUARDRAIL AT EMBAKKMENTS SHEET ¢ OF
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{BEY. T-201T)

FROPOSED TREATMENT

CALCULATIONS OR NOTES

*** Calculations and notes shown on the following sheets ***

R

*kk

Cyd

#aY [TEWE
Guardrail, Type MGS'8
Guardroil &nchorage, Bridge, Det —
Bridge Hailing, Thrie Beom Retrofit
Guardroil Approoch Terminal, Type 2M
Guardroil Departing Terminol, Type

Guardrail Reflector

Embanzment, LK

# FOR THIS PAY [TEM, THE GUARDRALIL APPROACH

TERMINAL
WEED { X

T¥PE — PORTIOW OF LENGTH QF
I MUST BE DEDUCTED

DEDUCTION TABLE
GUARDRAIL APPROACH TERMINAL
TYPE 1 TYPE 2
HDKE & .
E'Ur#r PDEH E]L &' iy
GUARDRAIL
1 43,75
TYPE T #1as :
GUARDRAIL :
TYPE MG5-8%% NiA 3.3

PAY LEMGTHS MUST B3E DIVIS[ALE BY 12.5'.
ROUND TO MEXT HIGHEST HAIL LEWGTH, EXCEFT
WHEW ATTACHING GUARDEAIL APPROACH TERMIMAL
T¥PES 1B AND 7B, RESPFECTIVELY. TO GUARDRAIL
THPE WGE-&,

ix NOTE:

DEDUCTION VALUE PROVIDED FOR CUARDRAIL

TYFE WG:—8 I5 ONLY AFFLICAELE WHEN USING A
WESH-COMPLIANT GUARDRALL APFROACH TERM]WAL
([.E., GUARDHRAIL AFPHOACH TERMINAL, TYPFE ZMI.
USE DEDUCTIONS VALUES FOR GUARDRAIL AFPROACH
TEAWINAL TYFES 1B AND ZB, BEESPECTIVELY. WHEN
ATTACHING NCHEP 350-COMPLIAMT GUARDRALL
APFROACH TEAMWINALS {1.E., CUARCZRAIL AFPFROACH
TERMINAL TYPES LB ANZ 28, BESPECTIVELY! TO
TYPE WGS—8 GUARDAAIL

SHEET & OF 2
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Length of Need (X) — South End: Embankment

32 —-8.4
X = 5~ = 18438, (measured from 1:3 point; Sta. 171+29)
(z50)
250

BLONmm, embankment — (171+29) - 184.38

= Sta. 169 +44.62



SOLUTION TO CLASS EXERCISE #5 - SE (Pole)

GUARDRAIL WORKSHEET REV, T-201T)
FOR APFROACH TERMINALS OM R-61-SERIES AND R-62-SER[ES
rouTeRUral Road (Exercise #5)  contRoL SEcTIoN 99999 Js08 # EXAMPLE

DESIGNED BY _ABC ___ DATE .00/01/18 cHEckep By XYZ __ pate 00/01/18
APPROX. STATION OR M.P.171+29 pescripTion Class Exercise #5

cuaRDRAIL RUN & SF (Pole)
IF STATIONING [S WOT AVAILABLE, LOCATE TO NEAREST FIXED OBJECT
LR T -
. o
AREA OF COMCERM~| Ly
[ROADSIDE} | CLEAR ZOME
\FEATURE.! | DISTANCE LINE
o = % I ® o ————END OF SARRIER NEED
e — ml_______ _—
1._,W Cw . x ax | w1y - SHY LINE™ __———_______
| b } <STRAFFIC ™ EOP
S B 8,
NOTE: TYPE 1 TERMINAL ILLUSTRATED =TT
=T Tﬁ_ \ @ e
=T - rr.-| - e
: __'ﬂ.__________:o——_'-._“ e W —
— RN — _-EI-_-—— s T __T_ :-Ilnl'_;.} ‘::1
= = -~ EOP
d=1.8' FOR TYPE 1 TERMINALS
) d=0 FOR TYPE 2 TERMINALS
Ly* (gL )~ (Ly+d) Ly-{Ly+d) b
X= X=———— Z=(X-L,-25)(=)+1L,
E ﬁ ' Flare E z —L [~ |
a LR (;:rgnzlf) LH- =L g (For Type & Terminals )
LENETH OF MEED +vvvvvvevrrvnrveiierensnnninn X =130 DESIEN 40T 8,700 vpd
RUNCUT LENGTH € .00.48 0 ovivvvevvevnsvnens.n Ly = 250" pesten seeen 60 mph
CUARDAAIL TAPER RATE (R-539-5ERIES ....00 v % = _O . WPPROACH SLOPE 16
E.F, TO FACE OF BARAIER (DESIGNEDI ...........Ls = 0.4
CLEAR E‘UhE-:".ﬂ].'.'..l........................Lc=_32‘ f-,=% 5'OMIN, ]
E.0.F. TO ROADSIDE FEATURE (MEASUREDI ..........Ly= N/A o= 8" sy LNE ¢ 7.00.16 |
EFFECTIVE TURMED QUT DISTAMCE OF AMCHOEAGE ...d = O STATION AT & N/A
LATER&L EXTEMT OF ROADSIOE FEATURE [MEASURED) . LH: _@ ETATION AT A falaked
LATERAL OFFSET AT EMD OF FLARE . .............. 2 =8.4

NOTE: [ISTAMCE OF OBJECT FROM QACK OF BARRIER MUST EE
GREATER THAM THE WAX[MUW DEFLECTION { 7.01.20 )

Ly = L;

REFER TO STAKDARD PLAM R-59-5ERIES AND DESIGH MANUAL
SECTION T.01.30  FOR SUARDRAIL AT ENEAKKMENTS SHEET | OF #
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{BEY. T-201T)

FROPOSED TREATMENT

CALCULATIONS OR NOTES

*** Calculations and notes shown on the following sheets ***

R

*kk

Cyd

#aY [TEWE
Guardrail, Type MGS'8
Guardroil &nchorage, Bridge, Det —
Bridge Hailing, Thrie Beom Retrofit
Guardroil Approoch Terminal, Type 2M
Guardroil Departing Terminol, Type

Guardrail Reflector

Embanzment, LK

# FOR THIS PAY [TEM, THE GUARDRALIL APPROACH

TERMINAL
WEED { X

T¥PE — PORTIOW OF LENGTH QF
I MUST BE DEDUCTED

DEDUCTION TABLE
GUARDRAIL APPROACH TERMINAL
TYPE 1 TYPE 2
HDKE & .
E'Ur#r PDEH E]L &' iy
GUARDRAIL
1 43,75
TYPE T #1as :
GUARDRAIL :
TYPE MG5-8%% NiA 3.3

PAY LEMGTHS MUST B3E DIVIS[ALE BY 12.5'.
ROUND TO MEXT HIGHEST HAIL LEWGTH, EXCEFT
WHEW ATTACHING GUARDEAIL APPROACH TERMIMAL
T¥PES 1B AND 7B, RESPFECTIVELY. TO GUARDRAIL
THPE WGE-&,

ix NOTE:

DEDUCTION VALUE PROVIDED FOR CUARDRAIL

TYFE WG:—8 I5 ONLY AFFLICAELE WHEN USING A
WESH-COMPLIANT GUARDRALL APFROACH TERM]WAL
([.E., GUARDHRAIL AFPHOACH TERMINAL, TYPFE ZMI.
USE DEDUCTIONS VALUES FOR GUARDRAIL AFPROACH
TEAWINAL TYFES 1B AND ZB, BEESPECTIVELY. WHEN
ATTACHING NCHEP 350-COMPLIAMT GUARDRALL
APFROACH TEAMWINALS {1.E., CUARCZRAIL AFPFROACH
TERMINAL TYPES LB ANZ 28, BESPECTIVELY! TO
TYPE WGS—8 GUARDAAIL

SHEET & OF 2
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Length of Need (X) — South End: Pole

17.5 - 8.4
X= (17—5) = 130’ (measured from Sta. 170+91)

250

BLONmin_’ po|e = (170+91) - 130

= Sta. 169 + 61

BLONembankment is further south than BLONpgle, SO guardrail
run will be based on BLONembankment-

Departing End (North End)

e Shoulder hinge point on east side of road is within
southbound (SB) traffic’s clear zone
0 Use guardrail worksheet to calculate length of need
e Guardrail ending on north end is within SB traffic’s clear
zone
O Must use a crashworthy guardrail terminal (i.e., Type
2M guardrail approach terminal).



SOLUTION TO CLASS EXERCISE #5 - NORTH END

CUARDEAIL WORKSHEET REY. 7-201T)
FOR APPROACH TERMINALS OM R—51-SERIES AND R—52-SERLES
rouTeRUral Road (Exercise #5)  contRoL SEcTIoN 99999 Js08 # EXAMPLE
DESIGNED BY _ABC ___ DATE .00/01/18 cHEckep By XYZ __ pate 00/01/18
APPROX. STATION OR M.P.171+29 pescripTion Class Exercise #5 - North
GUARDRAIL RUN # North
IF STATIONING [S NOT AVAILABLE, LOCATE TO NEAREST FIXED OBJECT End
LR T -
v o
AREA OF COMCERM~| Ly
(ROADSIDEY | CLEAR ZONE
\FEATURE.! | DISTANCE LINE
o = % I ® o ————END OF SARRIER NEED
e — ml_______ _—
1._,W Cw . x ax | w1y - SHY LINE™ __———_______
| b } <STRAFFIC ™ EOP
S B 8,
NOTE: TYPE 1 TERMINAL ILLUSTRATED =TT
___—";'\,_ \ @ e
=T - rr.-| - e
: __'ﬂ.__________:o——_'-._“ e W —
— RN — _-EI-_-—— s T __T_ :-Ilnl'_;.} ‘::1
— - \m 0P
d= 1.8 FOR TYPE 1 TEAMINALS
) d=0 FOR TYPE 2 TERMINALS
Ly* (gL )~ (Ly+d) Ly-{Ly+d) b
X= X=————  Z=(X-L,-85)(=)+1L,
E ﬁ ' Flare E z —L [~ |
a LR (;:rgnzlf) LH- =L g (For Type & Terminals )
LEMGTH OF MEED .\ vsvn vrs tvs vrerrnnstnrnsnn X =9063l BESIGH ADT 8’700Vpd
RUNCUT LENGTH € .00.48 0 ovivvvevvevnsvnens.n Ly = 250" pesten seeen 60 mph
CUARDAAIL TAPER RATE (R-539-5ERIES ....00 v % = _O . WPPROACH SLOPE 16
E.0.F, TO FACE OF BARRIER (DESIGREDY ..., ... La = _20-4'
CLEAR E‘UhE-:".ﬂ].'.'..l........................Lc=_32‘ f-,=% 5'OMIN, ]
E.0.P. TO ROADSIDE FEATURE (MEASURED! .......... Ly =10 Le=_8" _ sHY LINE | T.01.18 |
EFFECTIVE TURMED QUT DISTAMCE OF AMCHOEAGE ...d = O STATION AT & N/A
LATER&L EXTEMT OF ROADSIOE FEATURE [MEASURED) . LH: _& ETATION AT A falaked
LATERAL OFFSET AT EMD OF FLARE . .............. 2 =8.4
MOTE: [DISTAMCE OF OBJECT FHOM BACE OF BARRIE® MUST EE
GREATER THAM THE NAX[WUM DEFLECTION ( 7,01.20 )
Ly = L;
REFER TO STAKDAERD PLAN 3-59-5ERIES AKD DESICH MAWUAL
SECTION 7.01.30 FOR GUARDRALL AT ENBAKKMENTS SHEET 1§ OF 2
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{BEY. T-201T)

FROPOSED TREATMENT

CALCULATIONS OR NOTES

*** Calculations and notes shown on the following sheets ***

R
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#aY [TEWE
Guardrail, Type MGS'8
Guardroil &nchorage, Bridge, Det —
Bridge Hailing, Thrie Beom Retrofit
Guardroil Approoch Terminal, Type 2M
Guardroil Departing Terminol, Type

Guardrail Reflector

Embanzment, LK

# FOR THIS PAY [TEM, THE GUARDRALIL APPROACH

TERMINAL
WEED { X

T¥PE — PORTIOW OF LENGTH QF
I MUST BE DEDUCTED

DEDUCTION TABLE
GUARDRAIL APPROACH TERMINAL
TYPE 1 TYPE 2
HDKE & .
E'Ur#r PDEH E]L &' iy
GUARDRAIL
1 43,75
TYPE T #1as :
GUARDRAIL :
TYPE MG5-8%% NiA 3.3

PAY LEMGTHS MUST B3E DIVIS[ALE BY 12.5'.
ROUND TO MEXT HIGHEST HAIL LEWGTH, EXCEFT
WHEW ATTACHING GUARDEAIL APPROACH TERMIMAL
T¥PES 1B AND 7B, RESPFECTIVELY. TO GUARDRAIL
THPE WGE-&,

ix NOTE:

DEDUCTION VALUE PROVIDED FOR CUARDRAIL

TYFE WG:—8 I5 ONLY AFFLICAELE WHEN USING A
WESH-COMPLIANT GUARDRALL APFROACH TERM]WAL
([.E., GUARDHRAIL AFPHOACH TERMINAL, TYPFE ZMI.
USE DEDUCTIONS VALUES FOR GUARDRAIL AFPROACH
TEAWINAL TYFES 1B AND ZB, BEESPECTIVELY. WHEN
ATTACHING NCHEP 350-COMPLIAMT GUARDRALL
APFROACH TEAMWINALS {1.E., CUARCZRAIL AFPFROACH
TERMINAL TYPES LB ANZ 28, BESPECTIVELY! TO
TYPE WGS—8 GUARDAAIL

SHEET & OF 2
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Length of Need (X) — North End (Using Guardrail Worksheet)

32 —-20.4
X = 73N = 9063’ (measured from 1:3 point; Sta. 178+84)
(355)
Total Guardrail Length

Min. Length = (178+84) - (171+29) + 184.38 + 90.63 — 2(34.3)

=961.41

961"5“ =76.91 - round up to 77 panels

# of panels =

.". Type MGS-8 Guardrail Length = (12.5)(77) = 962.5 feet

Reflectors
# of reflectors = (%z's) +1 =20.25 - round up to 21

*** But two-way roads require reflectors facing both sides ***
.. # of reflectors = 21 x 2 = 42 reflectors

Stations

e The difference between the minimum guardrail length and
the actual guardrail length =962.5 -961.41 = 1.09’

e The additional 1.09’ of guardrail will be placed on the
south (approach) end.



South (Approach) End
Station where approach terminal meets Type MGS-8

guardrail on the south (approach) end is:

Station Bs = (171+29) — 184.38 - 1.09 + 34.3 = 169+77.8

Station As &> N/A in this case

North (Departing) End
Station where approach terminal meets Type MGS-8
guardrail on the north (departing) end is:

Station B, = (178+84) + 90.63 - 34.3 = 179+40.3

Station A, &> N/Ain this case

Check: Type MGS-8 Guardrail Length = Sta. B, — Sta. B
962.5 feet = (179+40.3) — (169+77.8)
962.5 feet = 962.5 feet v

Calculating Z

Z = 8.4’ (measured from EOP)



962.5 Ft
2 Ea
42 Ea

Quantities
Guardrail, Type MGS-8
Guardrail Approach Terminal, Type 2M
Guardrail Reflector

8.4’

Type 2M Guardrail
Approach Terminal

-——-——-—--3- 179+40.3

Type MGS-8
Guardrail

e —-Y 169+77.8

Type 2M Guardrail
Approach Terminal





