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Abstract

In this paper, CO; emission and storage amount are evaluated for real RC (Reinforced Concrete)
underground structure considering CO: amount including material manufacturing, moving, and
construction, repairing timing stage regarding extended service life. Four mix proportions with
mineral admixtures are prepared and CO: diffusion coefficient are obtained based on a micro
modeling. Referred to carbonation durability limit state, CO2 emission and storage amount are
evaluated, which shows higher initial CO; emission is caused due to larger unit content of cement
and the storage increases with more rapid carbonation velocity. Furthermore various CO:
concentration is adopted for simulation of CO: evaluation including measured CO: concentration
(600ppm). With higher concentration of CO. outside, carbonation velocity increases. In order to
reduce COy emission through entire service life, reducing initial CO; emission through mineral
admixture like fly ash is more effective than increasing CO: storage through OPC since CO: is
significantly emitted under manufacturing OPC and CO: storage in cover concrete of RC structure
is not effective considering initial concrete amount in construction.

B keyword : | RC Underground Structure | Carbonation | CO2 Storage | CO, Emission | Repair |

« 2 A= SHEAPR M X5k 7| A TAIY(NRF-286 2013R1A1A2060114)2] X|¢o2 F=3=[l&L Ch
Rl : 20144 09¥ 0¥ AMAttz el @ 20144 108 00
THYUXL 20144 098 29¢ WAMNMK}L: AMZE e-mall : jjuni98@hannam.ac.kr



1000 &=ZEH=8H5[=2X| '14 Vol. 14 No. 12

FII:I

. M2 of =k A7AeHI4l o= A78IIslelA =
TR oldsteAe] CO, uptakeo] e A=
ZAEE ZAA oA Wyl Hojdt AdARR saatgl oy, o ]A]x—]o]_,_,,] W WS B8 T
de] AR E o] AR ARR7IREo] SrFekA Tt o] AL 1T NS SaE A Fahglon, A
3t =% RC(Reinforced Concrete) 732 U] T 2 BEGA71A "7E=]6P Oﬂ—? o] 3)ulaic},
T3 AR R Aste] ol ] A Al A 2 A7) B2 A RC TEEA ke A F
A1) i=A] 9] 2AE FRES A ek oA B 3ES A8ska eatst l Iﬂre vitaergell et
o wE ohlsttae] gFoR Wb AN gane wage AP o Prkeres Aol of 3
A1 Y] Tbshs 2AUE TEEC] TEH, oz e vet neE S8 waT 2 F1
W74 AsAstz AAAT Byg Foto] F2E o] )5 3 o] AblEL A =k wisle] whe} WEk= 1)
o WS Adshd HitEE Faf oltsieas T4 2 BARS A Hreid o 93 ®
ZAYE 2= Wl AFT = Ak A IE HA2ALE B30 AA RC A8 2Eo) A9 443}
BrtAA A ZAES] Lifecycle CO; 371l digh I xZ2HAL BAslgon TR gl 12 24
L7F S7bekaL Qlom(3], EARES] A 97t 5 % AMEE ALE3le] Zujolo)4] X|ghol| W ki)
oA ZAE] AadANA BAsh= CO, F 8% Zao GrlatAn) oA TR A pERE] oluk
7} BE EEW= AWIE(OPC: Ordinary Portland 79l dsal7ol BaslE gl sholon thoke
Cement) A2tel 7191822, CO, 28 2 AFo] F8 w2370 MES TElste] BEA|d] BE B
A Frhsla o4l Ay eko. AL

bl
i)
g
T
3
ox
| of
[o
-
ol
o
38
O,

p
W
o,
ol
N
NS
2
>
Ir
B
ku

ZAES] CO; 4 e F7h= dibsied 2 00, A AR A, A A

Aguyo] wel e Aol g moli Qudlb], 228 x pE waelu B mRoAs AFE 870
E 7= v & gkt o Co, 2 e COML FRAo ng A7 1 At *
ARIE gakapol ] WEEE CO, Fe) oF 3~4%00 8 spahn erorey

Falale], T E Ao ZRE wEEE CO, B

5%5 WA e Aoz e rH7I8]. = wate}

of o3 ARG RS AHESte] AlHIE AR [, EFAS} 2 AFR7(ZH0|| [}2 EFA XA

& ZolElE AT} ?4%3101‘11 H5o] AMES A}

G314 ko FAME Zskalol ta ATE 23y 1. ERSL 7|72

Zo|tHo-11]. AHE717E 2 LH# o weh s F3

2 ue] tgk A7 vy A FaE gl ARIES et AHIE S 25~30% 4

A7 stail6], ol= AHIE 3k A

d, 4% 50120 galel =38 RC FREe Yy O TGS

o] wh} WA 485l o]0l wha) WElEhs Bha A9l pHE 274 sl Av17]. B saksbdeel

L WAt Aol Ug weEAge wEely  ClISHRAsh WSS Wbt g SR s

o} wek )2 AP13lelAE 2T E A 2E s, [4 1] gib2s IS Hehl T8

o thate] TaFE BAST Aol thet dFS

TG B A7 B BHIFS ne Y Tx Ca(OH), +C0O,~CaCO; +H,0 (1)
o

oft o
re R‘L‘
o
T
ol A
w2
o ki
Lo
Ee
L =
1o

)
24
T -

fr-)
o il
7=
3
o
& o
NS
o
i
e 2
o fo
s m
> o
o oH
i) —IH
= &
- 1o
e =
of )
U 8
Y
Lo %

>
2
=
& =
o W
o B
NOK
A Sk
(2 A2



RC Xlgtz=2| LBt

E2tojofi+] BiE EYS mafet Bt BE H S B 1001

2. EMStOl ME A S5 ME Fot

ojabslglAo] 23 9 AA7IES sk, F7, Al
AE AgelA o R wiEHe o)itsteis U
AORNH 2T F 4= FEAAS AR {4 =5
| FA| Tl bHsHA AFsAY FE&9 A= A%
o dele] o w ¥ FF ALY VEE R
HH19][20]. EHitstol] w2 eAA 7| % Rk ofy )
ZAYES] olitstetae g3 oS FHANATE
CO; Philic sorbentsell Wgh A4+ Bk 53 22
ot Rl A 9 olibstea AZRE A3 &
2 FH o AREE L glH21][22].

7]L—4 Aol A AAG gks) B o) mE CO; 2

S [ 2]9F 2ol YR 4= dvH23].

Ugo, () =aco, (1) * Ay + x,(6) () @
A7, age, ()= AF toll A TAkstel ofs) 3

g 0Oy Hg/mm), A, = OO0l w29 ZIeE 3
Ae] FHEA(mm?), x (1) A tollAe] watsl zlo
mm)& YERITH

N, 3 o etgHsiof oE BtAZF "ot

1. Bx2Z0 M2 BAZ Tt AlL2|2
AU B AT E AR, AT L Byl o
£ C0, 7ol SETh 2aTES Ael] ¢
6‘]— zﬂgolﬁ B c;:}, _f,__:Lg]E U]/\] /\]Loluh:ﬂ L=Se] ﬂgq
shon], ghakel 20 2t el BE wEA)E
wefste] AF F 500974 9] BAuETS e

t}.

7129 ATBITNSIZINAE B9 #4T e ol
WEHE ol §3to] AHES] AF, A, A% 5 3
Fatgont B Al A FEEe AN AL
dgeld 4714 Mg § %

& W

obd Al wE 87 ARE o §tol A Bay

= Bk
e PE RIGER R ER BRI
= 15km, #F-2Z A= 18km, 2+ A= 15km, ©]
28 Nkm o o] EAE S £ 17
2 7] Auel 2ol ©E CO, B7h WA 2 e
chea gl

>,

to rlo m =

oft

—
—

O_|_4

(<] Water 0 km

c Cement 15 km o LF
Material A

Production . a::;::“ 18 km Transport
Stage step

Fine

W s 5im

‘ Def:vmed 20 km
ar

Step depositing Transport

Ready-mixed Skm Ready-mixed
concrete

T Vatera
Hapufactoing stags

a2 1. COz Hot 71" 2 Bl

2.1 7R
BaEF BIE e A, AAeE, Az, A
285, B 57H BAIR Lhre] 9 CO, BT

2.2 232|E HZ0f st QIER|
ZAZE A9 CO; MEF Ak9l= 371¢] 2
’“(LCI of KEITL, Inter Industry Analysis, JSCE) 2.2
okl A 71E9 ARE o] & PO“’ [241[25],

]zﬂzeu 2=Ae] CO, MiEdee] Bd SEuEH
A5E ol g3te] [ 1]ol] AAskdth 22E Az

A 7AS AE AZPA7}L shd 7ol Bikels 23
FE Im’ AZA wlEsHE CO,TFS 7 2AE AM4H
A|z/dn] o] odUA] AMEEE o] &

AN BFATH26].

slgoma [ 2]



1002 $H=ZH=s5|=2%| '14 Vol. 14 No. 12

# 1. A4E2 CO, HHIEH(25]

# 3. 254Hol mE BAHER26]

Type Unit CO;, (kg-COxfton)
G 5.00X107°
S 5.00%10°
C 7.60%x10°
Fly ash ton 0.00
Steel 4.00x107*
w 1.96%10
AD 2.20%10”"
R/G 4.00%107°

G : Gravel, S : Sand, C : Cement, Steel : Deformed bar,
W : Water, AD : Chemical admixture, R/G : Recycle aggregate
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2.5 1.46x10"
5 9.20x1072
8 9.80x107
18 6.30%107°
23 5.10X1072
H 4, 2EE232|E MEEANAMS CO. HIEZ26]

CO2 emission unit for Transport
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