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The Evaluation Performance of Concrete Barrier to Resist the Collision Force

on the Expressway
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Abstract

From past to present, many car accidents caused by over
speed limit on the expressway is the key source of damages
that have occurred. These causes of damage affect on
properties and risk of life. In order to decrease the severity of
the accident and prevent the vehicle falling, it is important to
increase the road safety. Recently, there are two types of the
concrete barriers constructed on the expressway to prevented
the car crash; “the New lJersey Safety-Shape barrier” and “
F-Shape barrier”. This paper aims to study the evaluation of
concrete barrier performance in each type to analyze the

strength resisting the collision force from the vehicle. The

simulation model was used to calculate the collision force of
vehicle with speed between 80 - 140 km/hr. The crash
directions were 15, 20 and 25 degree which were the actual
direction of the collision on the concrete barrier and based on
the actual crash test standard NCHRP 350. The collision force
simulation was in the form of static load to evaluate the
performance of the concrete barrier strength and
reinforcement. The evaluation of reinforcement was used in

case lack of the collision force occurred.
Keywords: Collision, Concrete Barrier, Performance, Reinforcement
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50 34 27 24 21
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110 30:1 20:1 15:1
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90 24:1 16:1 12:1
80 21:1 14:1 11:1
70 18:1 12:1 10:1
60 16:1 10:1 8:1
50 13:1 8:1 7:1
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AN 4

A19°99 4 NIINPABUNSR LIV UM UIUABUNT AT TEAUATILTULSS
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AaSafioeniuy 52899 INVOUNSTIULZI (Shy-Line Offset, L)
(km/h) (m)
130 37
120 32
110 2.8
100 2.4
90 2.2
80 2.0
70 1.7
60 1.4
50 1.1
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SONsEUE 2,000 50 25
SagUREIUYAAR 820 70 20
TL-2 *
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Au75 Yield Line Analysis 9gfiansaulanaguil 8 uazaA1Lsansein
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LRFD Bridge Design Specification [5]

A51eH 5 AusaTinsgyinuTnum U uTUAIINASEIU AASHTO LRFD
Bridge Design Specification [5]

e . 4
. . FYAUANUTULTIVDINTRLIVY
dmsu
AT
2ONLUY
< TL-1 TL-2 TL-3 TL-4 TL-5 TL-6
uaziou
LGERGN
Fe (ke) 6,123 12,247 24,494 24,494 56,245 79,378
Fu (ke) 2,041 4,082 8,165 8,165 18,597 26,308
Fy (kg) 2,041 2,041 2,041 8,165 36,287 36,287
G
1.22 1.22 1.22 1.07 2.44 2.44
(m)
L, (m) 5.49 5.49 5.49 5.49 12.19 12.19
He (m) 0.46 0.51 0.61 0.81 1.067 1.42
H (m) 0.69 0.69 0.69 0.81 1.067 2.29

3. NNSIATITRAUTTOULAIRIATUNIULTIDYIYUVDY
AENINUBUABUNIAUUNIINLAY

TUNITIATIZAANTIOUS AR TUNIUVDIA LN UTUADUNTA
(Concrete Barrier) iadsldnuuumaivay daldAndeldnusung
furunsundauuuudanis (Rigid Type) lugUuuuves New Jersey
Safety Shape Barrier Lag3uUluu F-Shape Barrier TnednuwaznIg
neamasaniavlignesnuuulisesiunisldaiiuiiaves
grunmuzaaus 80 Alains/dalus Usznaufuluilagouldiingune
fnuadasnsldanusivumeiewliiu 110 Alawss/alus
wazdmsusausInniuasnsIAusIvun1eiAylidifu
90 Alatuns/Aalua ndeyasenuaiiviuineses Meldasiu
iy uagg g [6] nui gufmeiiatuuumfivmsdanlg
Lﬁmsﬁummmﬂ%mmL%nsuaqmuwmuxﬁLﬁuﬂdnﬂgmmaﬁmum
Tunsiesgiusadenvsuisinisiinsmeieruwmue 3 Usaan
Usznoudiesasusidauyana tmiin 820 Alan¥u sanszurdwmifn
2000 Alandy axfrsanmsEeivuianmuga 80 — 140 Alawns/
g LLazinUﬁﬁqﬁﬁmﬁ’ﬂ 8,000 Alandu avf9nsannsd envuitgas
357 80 - 100 AlaumsAal ¢ fisuhdunsmaaeuiszduay
JULSY TL-0 AMBNASHILNVIAROUNSEEITURTaNes NCHRP 350 [1]
Toefifiemanisidervuvessnousidiuyanansgyilufiana 20 esm

sonszuzlReIvunsEyilufianig 25 am1 wagsaussynnseiinlu
#Ana 15 o9 dauandbugy 9 - 11

3UN 9 dnvarnisassiianweinisidensuseninsosuddiuyanaiu
AMUMAUTUABUNTAYIIYLTA 20 B9A

=

5U# 10 dnwaugnisinaesiianivensidetsuseninesanssusiu
MuneiuyuABUNTAYIYLT 25 a9

SUR 11 dnwan1sinaesdfiAn1ewensietuseninsausyniy
funariuguasuNIAingNn 15 o3

T BT IER A C I R AT R LT TR AT A OO
WA et s urE e finsevhuSnauneiu
guppunIaLUuLTnge (Rigid Systems) ¥1a 2 sduuy lalag
U31MA1NAIN1TYURIVBIAIWNIAUYY (8p) FellALviniu 0 U39
nsTuMnBEITURRnTwwe Uz R kandlum e 6

19197 6 WSINTTUNNIRLITUVDI LN INUTLAazIuInd WS Ul luns
AT IETANT TR T LTUABUNS AN SEAUATILTULTWIN

Jeulvvesmsnadeunisiieiy
Uszinn R ~
WvnYes | ANNLIIVBINNS 2 LSINTEUNA
YIUNINUY 4 dd YUNTLREIYU N 4
YIUNINUL | LARDULREITY ! NAN1NUeng
(99¢11)
(k) (km/h) (kg)
., 80 20 9,883.07
INYUAGIU
820 110 20 15,934.77
YAAQ
140 20 22,879.62
80 25 29,785.47
IONTTUL 2,000 110 25 48,024.01
140 25 68,954.32
80 15 72,964.63
INUIINN 8,000 90 15 87,064.51
100 15 101,971.17

TUN1TIASIEIEUTTAUL RS TUNIUYDITUNITUTUABUNS AN

2 JUuuu PRaddddauuunmaimwdusunsiusuasuniauuy
< < .. a Yauw ° o a

wlaun3 (Rigid Type) lngdndsldauiunsiusupsuninguuuuves

New Jersey Safety Shape Barrier §19u1AA311N119¥8451U 040 LaIAT
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YUIAANLES 1.175 AT UazUuIAANNIIsEdIuUY 0.175 WS 69
UM 11 waggUuuy F-Shape Barrier Y10AINNT19004514 0.40 WA
YIARILEY 0.812 LIRS WALTAANUNIEIUN 0.20 WIRT AegUR 12

o7 209 9s
h (m

LN

oe1z—

(—

1175,

B _9‘1??_|.._!!-

0S8 B D151 -

JUN 11 gUuuuvesiunaiuyuAeuUNIALUU New Jersey Safety Shape
Barrier dnsuldlunisiiasiziaussousings

0.202
p—
[
|‘\ o
_\ \" <~
8 JB]ZW *f.
fmiE A A [T~Tw o
DB16 @ 0.200— o
N — @
(®]
o~
DB16 @ ™
E—

0.400

___ B——1H  5pis @ 0.200

5UR 12 sUuuuvesiunsiurunounIaLuY F-Shape dmsultlunis
AnTevianssausings

Tunsieserimuneaiurumsunsnazfansanlunsanfinnany
8717 10 AT 91U 4 929 18 2.50 RS da1mSUTnasenisiaeitu
a | A ) =& a oA o o
WiguminfsgauaMuTuwss TL-4 Fallszervastisiusnseyiiie vy
Usgannl 1.00 AT ANNEIU89TEevUseANSHATaILTINNTEYN
Uszanns 0.81 RS HANITIATIALTUNTeN wagsseenisinadan
N X . o q
Lﬂﬂ‘uu‘uaﬂmLLWﬂﬂumuﬂauﬂimgﬂLLUU New Jersey Safety Shape
Barrier uagjULUU F-Shape Barrier fiauanslun1s1eil 7 - 8 uay
Tdnwaugveanadegusianiguil 13

aaa

719199 7 uselAseuasszesnisinsinvesiiunaiuruaaunInguuuy
New Jersey Safety Shape Barrier Fusiazsziuamusy

aaas

719197 8 useiseuasszeznisinsinvesiiunsiusuaaunInguiuy
F-Shape Barrier fiusiagseaunanisa

AT Asrer | lawudsn "
, o EA[LELY]
Usenn UBINT LIINTEUNN A3lag GAGLY 4
4 4 a ol o o a X d9¢ian
VD9 LARDUN VIANIN AN LNAYU Yy
4 - X AR
YIUNINUY RYITY Ueny (kg.) WNATU Mu, (kg- Ve, (ke)
u,
(km/h) (mm.) m.) ¥
., 80 9,883.07 0.0023 3,493.56 11,188.87
FNYUAFIU
110 15,934.77 0.0037 5,632.77 18,040.14
YAna
K 140 22,879.62 0.0053 8,087.70 25,902.58
80 29,785.47 0.0069 10,528.84 33,720.86
INNTTUL 110 48,024.01 0.0111 16,975.96 54,369.16
140 68,954.32 0.0159 24,374.60 78,064.88
80 72,964.63 0.0169 25,792.20 82,605.05
INUIINN 90 87,064.51 0.0201 30,776.35 98,567.87
100 101,971.17 0.0236 36,045.69 115,444.07

IS fsver | Tuwuddn "
i o L392U
Usen UBINT WIINTEUNA Ashne 9ani 4
4 = o o o o gagan
KGN LARDUN NANIIN (30} LNNYU Sy
4 o LAY
HIUNINUY LERLAY! Uene (kg.) AR Mu, (kg- V. (k)
u,
(ke/h) (mm) ) s
- 80 9,883.07 0.0024 3,492.77 11,188.24
TOYUNFIY
. 110 15,934.77 0.0038 5,631.51 18,039.14
’ 140 22,879.62 0.0055 8,085.88 25,901.13
80 29,785.47 0.0072 10,526.48 33,718.98
INTTUY 110 48,024.01 0.0120 16,972.16 54,366.12
140 68,954.32 0.0170 24,639.14 78,060.51
80 72,964.63 0.0180 25,736.42 82,600.43
I0UTINN 90 87,064.51 0.0210 30,769.46 98,562.36
100 101,971.17 0.0250 36,037.62 115,437.61
”/

_

JUN 13 dnuuzranaifesuresiuniiurunouninguhuy New Jersey
Safety Shape Barrier wag5Uwuu F - Shape Barrier
3

INHANT AT T NS TOUS A UL ATV DI AN
ﬁ’uwmun%mgmwwaa New Jersey Safety Shape Barrier fleonuuu
Aadalduuumsiiviy wudn axiiddsdunulumudsa (@Mn)
WNAU 33,702.56 AlanSu-luns kagA1dsduwsaiday (@Vn) windu
121,665.04 Alan¥u deaziiulainlaseadraiiuneafuruaounss
A131305095ULTNdvUTSEAUA1EY 80-140 Alawms/dalas
IdegraiiganodmiunsdlueIsnsuidIuyAAALAZIONTIUS WAy
mmmsm%’umuﬁmwmaqmuzsﬁqﬂﬁizoﬁ’ummﬁa 80-90
Alawns/dalus Wity Tneldawnsasessunisdetvudiszau
miEa 100 Alawms/Alus fansmuansguil 14 - 16
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o A X s o N
Tuwuddniiiaiuvasiunaurunaunin New Jersey Safety Shape Barrier
40000

35000 e e bt altr Tt - - -
30000 / —— sauuddTARg (820 kg)
E 25000 A
g
= —— sansyve (2,000kg)
L& 20000
S
=4
: ~
15000
]

—*— 30u3TYN (8,000kg.)
10000

/-1»
5000 — = — = Capacity Barrier
[,
0 [
0 20 40 60 80 100 120 140
Speed, (km/h)

5UR 14 namuansrnlumddniiatuuiuuiunnunsiusunounse
EﬂLLUU New Jersey Safety Shape Barrier

Ly . )
usedeuiifinturasnunsnuyuaaunin New Jersey Safety Shape Barrier

140000

/ ——souuAdnARa (820 ke)
100000 /
80000 /l — 8 sonszuy (2,000ks)

—— 5auTmin (8,000kg)

(kg

windioy,

= = = Capacity Barrier

JUN 15 nymuansAdeuiifinTuusiuiuiiunsiusunouninguuuy
New Jersey Safety Shape Barrier

o dy

Srrrdhumdnaiuiifoimvasmunifururounia New Jersey Safety Shape Barrier
003

0.03

—+— soeudnryARR (820 ke

=
=
5
&

—8—3onsgUy (2,000kg)

w5, (P)
s

A

—— S0UTIN (8,000kg)
0015

/.
/
/
- Pt R
/ —

i

957

Pmax=0.02478

0.005

0 20 4 60 80 100 120 140
Speed, (km/h)

U 16 nymiuansrndndnveuninaiuiideantsdmduiunaiugy
ABUNINFULUU New Jersey Safety Shape Barrier
H

dmfufunsfuruneuninguuuuves F-Shape Barier fioonuuy
Aadaldauuumisiiy wuin ardidsdumuluaudse @Mn)
Wiy 29,426.74 Alansu-luns warindewiuusadou (@vn) wiidu
102,357.86 Alansu szwiuldinlassadamunaiusunaunsnauise
Fo5URIUREITUATERUAST 80-140 Alawns/Falus Tieeha
Wemedmsunsduessapusidiuyanauazsanssuz wazdmiunsedl
summsﬁawummmussnnﬁ]zmmsmaﬁumiLSﬂwulﬁﬁisﬁU

S wessaUsINT 80 Alawns/drluawindu Tnglianunsasessunis
Renouiiseiumniga 90-100 Alawms/Aali danymuandugui 17 - 19

o da & o o .
Tuwuanaiinduvasiuneiuauaaunsa F-Shape Barrier
40000

35000 /
30000 -__-__.__.__-/________
25000 A

—— snauAduyAna (820 kg)

m)

e .
é, /+ sonsEUY (2,000k3.)
-§ 20000
&
= /I/
& 15000
f—— 50UTTYN (8,000kg.)
10000 /,
5000 —] fy Bar
| = — — Capacity Barrier
0 [ —
0 20 40 60 80 100 120 140
Speed, (km/h)

JUN 17 namuansinluanddniiaTuuinamuniuniurunounse
JUWUU F - Shape Barrier

a_ da & o o a N
UFIRUNNATUYRNNILWINUYUABUATRA F-Shape Barrier
140000

120000

/ —+— sauuRduyana (820 ke)
100000 F==F == ==S====3=F-==F==7

e

<

= 80000 36N32U (2,000kg.)

G

2 60000 /

e

—&— sausT)n (8,000kg.)

40000
/I ~

20000
L _______0_,——‘/ = = = Capacity Barrier
0 — |
0 20 60 80 100 120 140
Speed, (km/h)

5UN 18 nymluansAidenilifinduusnunuimunsiuunsuninguuuy
F - Shape Barrier

SnTduvAnEILTIRDIN TvasuNauTUABUNT A F-Shape Barrier

0.03

0.025

—+— saguAdayana (820 kg)

2 /
=002 —H— s0n5¥ur (2,000kg.)
£ /
I§ 0015 / B 57usT)n (8,000kg)
E
& - = = Pmin=0.00359
& 001 e
R
/l/ PMax=0.02476
0005 i —
/ | ——
__—-__'—__-_

0 20 40 60 80 100 120 140
Speed, (km/h)

JUT 19 neluansrndnsdiuveandniaSuiisiosnisdmsutuneiuy
< .
ABUNIAFULUU F - Shape Barrier

agslsimuainuanisinssitsdulunsdifilaseadnasuna
fursureuninlianunsosesdunsudsvuitiniuldenadosiinng
Rrsanasuiids onfiau msasumdndudinlulassadestiung
furupeunIn Wedsuaussauzindwedaswadaliinnutung
uwaussanunsasessuusudmulfegnuiivme waviiuszansam

STR10-8



N15U529u3vIN53AINTSUlESNIIR Asadl 27 The 27™ National Convention on Civil Engineering
Ui 24-26 FewAu 2565 2.1T8958 August 24-26, 2022, Chiang Rai, THAILAND

4. unagy

INMTIATIziaLsTauE U LIRS L s aslaTEsg
funstusunaunInEsImEN Tl RnddF UM eRieii 2 sUsuy
fleenuuulieglusuuuundane Rigid Type) ndnfeliiinaside
sUdleiinsideru Tnsasiiuldilassadeiunsiurunouniauuy
New Jersey Safety Shape Barrier Wa e F-Shape Barrier 3g@14198
saﬁum&ﬁmwﬁlLﬁmsﬁuﬁixﬁummL%fwaasﬂﬂuﬁdauuﬂﬂa uay
sanszULTisziu 80-140 Alawns/Falue uwardmiunsudeisuves
sousTniiseiuemIE 80-90 Alawns/ A2l Tassadrariumaiumy
ABUNIALUU New Jersey Safety Shape Barrier QEAINI0TO USRI
1§iAn3uuy F-Shape Barrier fisa93unsaidervuvessaussynlsiiies
fiszuanungs 80 Alawms/Hlus uanaNEANNAIINNTIATIER
&TﬁLLam‘LﬁLﬁuiﬂuﬂ3aiiamivgm7'iﬂ3sﬁ1ﬁizﬁummL%’JqqG’?@Lm’ 100
Alawms/Alusduly Tassedaiunsfusuneunanaylslanansadumuy
Wyt mudananld Fsenadedinsiansanaiuiidwedasiadng
funsiusureunsn o7y nsesumdnduialilasedatuneiumsy
poundaLiioiuaussavemddunsiununsadessuiifatuls
athafieane wasiiusyansain uenainianwanisAneisedens
wayitethlulfiduuuimsunisfiasanssnuuuidenldsuuuy
yoetunstusuneunie elimnsaufudnvarvesnien naes
eBnsERU aunsasesdunisidanusiveseunmusluae i
avneadlusuianlaagrsiussdniam wasdmsulassadnawes
sunsiusuasuniniifadeldonluiagtuansalfiduwumsly
AsRasaEsuidwestunsiurunounislunsainlasiadnen
fimasliiomelunsiumunisidesuiiingy

ARRNIsUUSENA
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