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20158 13| EFVI|AFE Y| SA4|7|= 7|8 22| 10X

Atz AA: ApA| A2 - PBT Al 2015-03-08 - 28 4~ 120 - 2H 7|&Y: 2026-08-25
EE Eha /100
A PBT &20]| OtL{2t 2011~2015 & SA|7|20]| &z XA Z30010| S5 245t 24| A& stEA| YL
e A2 license.3001.co.kro| Z2 A= HA|SO|AM EHQISHM 2
O AAdSH
O O "1™
1. 71238 O0|M =0]| 2.0 mQ! H0j| LEZX 85k 40 kN €l0| 2t&25t1, HE 2 BHA|A|BESF 20 kN-m 2|
SHETL 2ZGICH O|E st REF fHHC = HiE I 24H8M2| O ¢ =0[=?
(1) 1.50 m
(2) 0.50 m
(3) 2.00 m
(4)2.50 m
2. 37| 18 kNQI &l0| HakHE| 2i-j+2kt Li2ts| 2-2GHCt 0] &l9| ydtek 4227
(1) +6 kN
(2) -6 kN
(3) +9 kN
(4) -9 kN
3. 87 6.0 mQ! SHEE0|| AAYSF 72 kKN-me| =42 HEDF 21850 A= SlZ|, B 22{¥ [ BL
28t 27
(1) 1% 6 kN
(2) OF2iZ 12 kN
(3) ¥1% 12 kN
(4) 1% 18 kN
© AHHZ3001 - H2HH B35 - 22| PDFR, YD oA LolA

f



4. 20| 3.0 mQl EE A 7710 4 kN/m2| SEE5tS0| 2-E5tal A7 H0l| 10 kN2| HZ5+E0
A AL

S TH £ 2

Ex|et | Z- S HHE0IE BAS 2H =

<
<

ook
=

200 mm

v

20 mm

A 200 mm

+—>
web 20 mm

(1) 57.4 mm

(2) 47.4 mm

(3) 67.4 mm

(4) 90.0 mm

6. % 80 mm, =0| 150 mm¢Ql 2IAt2E ciHo|
) 45.0x 1076 mmA4

2) 90.0x 106 mm~4

) 135.0x10"6 mm~4

)

4) 180.0x 1076 mm~4

7.Z 100 mm, &=0| 60 mm?¢! 2!
kN-mZ7t 2+2510 £0| &Fe =z S0
1
2
3
4

80 MPa
100 MPa
120 MPa

(
(
(
(4) 140 MPa

)
)
)
)

© ZAtAZ3001 - 42t 23 - 2A4A|= PDFZ, FE2 si42 ZoilM
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8. A& 60 mm, 20| 1.50 m@l H&AAZ0 2.0 kN-me| EF7} 2E STt HTHEHI A~ G=80 GPa f
HIE32 TL/(GJ)2? J=nd"4/320|C},

(1) 0.0074 rad

(2) 0.0147 rad

(3) 0.0221 rad

(4) 0.0295 rad

&2 H F2H0) 10 kN/me| SZZ5HE0| &8t E=200 GPa, 1=333.3x 1076
= Z

9. 8¢t4.0mel &
9| o2t HoHg *WL/\3/(24EI)°7

mmA4Y [l 2| HQ|
(1) 0.00040 rad
(2) 0.00080 rad
(3) 0.00120 rad
(4) 0.00160 rad
10. 20| 2.0 mQl StHH QT ZIRLEH0f| 20 kN-me| =42 HED 22350 E=200 GPa, I=50x 1076
mmA4Y @ AFFEH 22 MLA2/(2E1)2?

11.Z40] 2.0 mQ STH 20| M 27F dHst &2 DTHE 10 kKN-mZt 2FESHCt E=200 GPa,
I=80% 10A6 mmA4Y ff % = &l HYEHZ| MA2L/(2EI)E=?

oy
i

(1) 1.56J

(2)3.13)

(3)6.25J

(4)12.50)
12. 40| 2.5 m?! BIEWI%QI E=200 GPa, 2|4 CHH2ARHE |=6.0%x 106 mmA40[Ct REZ0| A4
K=2.0¥ ©f Euler YA|5t=
(1) 0.118 MN
(2) 0.237 MN
(3) 0.355 MN
(4) 0.474 MN

© AHA33001 - MM ES - 2A|A|= PDFE, G2t sfid2 oA



3. BHHAE MEHO|M ex=400 ug, ey=-100 pe, SSHHHTE yxy=300 peO|Ct. xZ0f| M BEA|A| 45°
MPa2| 2= Qlzt2alg Uh=C} EtH 4 E=200 GPa, Poissond| v=0.30¥ f 3t=0]|

15. 8t 9| 32} 223 0| 01=120 MPa, 02=30 MPa, 03=-40 MPaO|C}. O] Ho| HCiZ|CHHHSH2?

16. of 2210 HA23 0=80 MPa2l Att22] 1=60 MPaZl SA|0| 23T} von Mises S7H23
V(072+3TA2)2 O OfeI7}

(1) 100.0 MPa
(2) 113.1 MPa
(3) 124.9 MPa
(4) 131.1 MPa

© AHA33001 - MM ES - 2A|A|= PDFE, G2t sfid2 oA



17. 82t20 m, S¥%0| 5.0 mQ! 2l 3512 ZZM0tz| M ZZhol| 2HEH 7|1& 10 kN/me|
SHI5HZ0| 2250 £THR H=w|A2/(8f)=?

O "

w =10 kN/m ($HEZ)

L=20m © o

A

v

(1) 100 kN
(2) 75 kN

(3) 125 kN
(4) 200 kN

18.
%3

2t

2y

S VN

2 mQl CheB0llM AZSE 4 m 230l 50 kN2| 0|53 Z550| =0 UCt. O|uh AY
?

TR

rc ox

1
=

18 ChaH 9| O|SHBOIE
el

2H120|E{9} Al A40|E 21X]|2| S0Z2RE SHE2 EAIR 2XE

A>
v
w

A

v

1
2
3
4

25.0 kN
33.3kN
37.5kN
41.7 kN

o~ o~ o~ —~
= o ~—  ~—
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& A0 YEot 22 E 30 kN-mZt 2260t E=200 GPa, I=90x 1026 mmA4 Y
4 ?

20. HHEHY A 2OM SIF P7t 285t= el ¥ie| 65 B™|HA| UZ 715H= Castigliano A28 2(2]

21. 22 2|8 SYHOR 98] BEHOD! 18 BEQ BEWI} 12 mmo|Ch BEWRO| BEQAHE?

22 £Z2240|AM 0|0] Y1 Q= & Mol 2k 11}7} 0.820 mQld| A|&H2| 2t7 80 mQl =22 0.844
mE LRACH 227 A[E7H 2] 2H0f| Bl2A™ T 100 mY AE&S 22t 27|=?

23 2EI} BF S 2 DA} BHO| 27|12 (=0.0673d/2 m2 2ASICE A|Z72| d=8.0 km¥ T

21233001 - H2H B35 - 22| PDFE, FY 5142 B



24. A2 300.0 m, A2 5.0°0 S5 #8722 SHibetCh S FAH2|0lM FAA 2| S

FAE A o Zntelrp

(1) -0.57 m
(2) +0.57 m
(3)+1.14 m
(4)-1.14m
25. 20| 250 mQl /9| 8| 20| 20j|A A|A|ESF 330°0|Ct, ZESE AN=LcosAz, AE=LsinAzY
HBESE2?
1) AN=+216.5m, AE=-125.0 m
2) AN=-216.5m, AE=+125.0 m

3) AN=+125.0 m, AE=-216.5m

) A
) A
)
4) AN=-125.0 m, AE=-216.5m

(
(
(
(

26. I[=||5 Eg HH'IAOI =24 %—E*OI +0.080 mO|11 & =/4Z40[= 1200 mO|Ct. Bowditch 22 20| 300

27. 71140l 20 m ZHH 2= H FAH LEAIO| 22 0, 12, 18, 10, 0 mO|C}, Simpson 1/3¥W2= 16t

(1) 720 m~2
(2) 780 m~2
(3) 826.7 m"2
(4) 880 m~2

Zt2+ 13520 m, 24.10 mO|11 B& 22 141.80 m, 25.30

28. GNSS 7|=4 AQ| ErpA|11et A 20|EXE= 242

mO|Ct HH H=h-N2 & I B7} ARCt 52 dHD 22
(1)4.2m
(2)4.8m
(3)5.2m
(4)54m

© ZAtAZ3001 - 42t 23 - 2A4A|= PDFZ, FE2 si42 ZoilM



29. &5t 0] 1=120 m, & ZM BI2|2 R=600 mO|Ct. 32} ZZM ZAIO|M 2=5MO| oYk
S=LA2/(24R)=?

(1) 1.00 m
(2) 0.60 m
(3)1.40m
(4)2.40m

30. Z0] 200 mQ!l Ci2l E2M ZChMO| BVC A& 1= 100.00 m, 2IUAAL g1=+2.0%, 2IZZAt
g2=-1.0%0|C}. BVCOM 100 m Z|H¥o| A &=

304 LY ZEM ZEHDM
b

BVC 7A|&11- & ZAt- 54 20|2} BV

<
<

(1) 100.50 m
(2) 101.25m
(3) 101.625m
(4) 102.00 m

FOI M O] 2|9] 7| A1 2A2[2t Yo SAI0| H5t7| 2lafl 2o 912171 LA M| 7|18 & AlEst=

E:_ w
o
. FE
o
o

oZ
>

W

HN o

EURZ

1> ox
r

i 0¥ 0f of

~

32. AEtC|OF 2Z0M S84 K=100, 7t C=0,
£ 72| D=Ks cosN26= 2 LOooI7t?

et

& s=1.20 m, A22t 8=10°0|Ct. BALA|Z2]

(1) 1043 m
(2) 109.5m
(3)112.8 m
(4) 1164 m

© ZAtAZ3001 - 42t 23 - 2A4A|= PDFZ, FE2 si42 ZoilM



©

33. 23872| 150 mm¢!

(1) 1800 m
(2) 1200 m
(3) 1500 m
(4) 2400 m

34, A ARIOM FeHol

d=rh/HOIM 75t A= =0| h=?

e
=

35.

1
2
3
4

80.0m
90.9m
952 m

(
(
(
(4) 100.0 m

)
)
)
)

36. A =0M 12.5 mmZ HA|E

1
2
3
4

1:5,000
1:10,000
1:12,500

(
(
(
(4) 1:20,000

)
)
)
)

37. 7S BAIE

1
2) 100.0 km
3) 127.4 km

(
(
(
(4) 174.5 km

)
)
)
)

38. GNSS HH==2(0lA PDOP=2.50|11 7t ALEA} 2|24} BFE
PDOPx 7{2|22t2 ZA5HEH?

=H2E
(1) 1.25m
(2) 2.00 m
(3)2.50 m
(4)3.20m

AAZ3001 - AAHA

Y= H=2000 mQ! A=A
h=HAp/(p+Ap)= T8+ A1 Y

=0l=?

IT

6370 kmQ| F£2 2L} F4

235 - 2HZ|= PDFR, ZE2 a4

S22 £ 1:12,0009] HAARIS

ZHAH2| r=80 mm, 7|22#2| d=4.0 mm

YAYOM 7|2

T & Ato[of A

_5.-.
=

15 H=1200 mOILC},

A2} p=80 mm, A2l A|2F2F Ap=4 mmO|C},

I 7{2|7t 250 mO|C}, O] R|Eo| 242?

AZE 1 0°0] CH25H= 2| BEH IS 20| s=Re= 2k Ao}

H2t74 0.80 mO|Ct, 22|24}

42 Aol

(o]
_

1742



39. 3H2 LiDAR HAQ| 22 A|ZH0] 2.40 psO| 1 BlO] £E2 3.0x 1018 m/s2 2Lt MA0f|Af
BEALALZ] Q| AbAE|E?

40. 2’4 AB2| Z0|= 80 mO|2 AS| H11= 112 m, Be| 1= 128 mO|Ct, 7t M Hse I 120 m

22t

i i |

njo

41. 22 =0[2| & = 52 AHYAZ ABYHL £28 2171 0.25 mRALt. S0 22| H|IF
1.0213.622 ¢

30.9 kPa

33.4 kPa

3.09 kPa

133.4 kPa

2
3

(
(
(
4

ATY

AHO| =20 A ~F 0| =P Of2f 3.0 mOf| U= A2 A2 Tl fH E2 2.0 mO|Ct.
Al o7
[} —

20 mA3/s, Y BRFREE2 2 m/s, 27

0.
e FAY 0 =0 E25t =2H2?

N
w
1>
o
e
1o
|.|-

N
<
>
U}
°

B r|5
OE
09&
|0
0 Hu
(o]
[
2
40
o
rlo

© AHA33001 - MM ES - 2A|A|= PDFE, G2t sfid2 oA 10



44, K22 60 m, R b

0.
9=9.81 m/s"2Y [ 22 of HOIRIVI?

U'I
o
3
>
W
~
wm
o
1
nx
=
1©
O
ol
0|I

20| 80%0|Ct, =2 &= 1000 kg/mA3,

45. 2|5 0.050 m, Z0] 50 mQ! KO A A4 0.010 Pa-s@ 4|71 0.00020 mA3/s=2 A EHE
ZSICt Hagen-Poiseuille Alo| &4 45= oF HOIRIVE? p=1000 kg/mA3, g=9.81 m/s"A20|C},

1) 0.066 m
2)0.133m
3)0.266 m

(
(
(
(4) 0.665 m

)
)
)
)
46. W 9|5 2.0 m/sE B2= BO| SHAASIE1.0%107-6 mA2/s0|CH =2 Reynolds 47}
5.0x101757t &= BT dFEL| Hel=?

47. % 1 mE F& q=2.0 mA2/s2 A=A Ii=20f|A =210 0.80 mO|Ct. BIEE 7[E22 ot H|0f| 4]
E=y+9/2/(2gy~2)= & H0OIR17t? g=9.81 m/sA20|Ct,

(1)0.80m
(2) 0.96 m
(3)1.12m
(4)1.44m

A8, DY 20| S40| YH ZHAHR 1.2 m/s ZABICH QAT I EE 1000 m/s, 22 L=Z 1000
kg/mA32 £ ©f Joukowsky A Ap=paAVoj| 2 AAMSS?

(1) 0.12 MPa
(2) 0.60 MPa
(3) 1.00 MPa
(4) 1.20 MPa

© AHA33001 - MM ES - 2A|A|= PDFE, G2t sfid2 oA



49, £ Venturi 22| YHR220.20m, 2XE20.10 mO| 11 & ©HHO| &HALE 2p= 1,20 mO|C},
e FAY I RE2 o L0II7t? 9=9.81 m/sA20]Ct.

(1) 0.0394 m~3/s

(2) 0.0197 mA3/s

(3) 0.0788 m~3/s

(4) 0.1253 mA3/s

50. 2l 2 90°Q! #2201 9] 571 0.50 mO|12 R A 4 Cd=0.600|Ct,
Q=(8/15)Cdv(2g)tan(8/2)HA(5/2)E &%t a2 2k HORI7?

(1) 0.125 mA3/s

(2) 0.251 mA3/s

(3) 0.354 mA3/s

(4) 0.501 mA3/s

51. UZ30m, £A 1.0m, ¥= AFH 1H:1VOl AICI2|E £29] Manning n=0.015, 0| 2| A}
$S=0.00160|Ct, SFRIS & HOMRIVI?

lﬂ el =2 8R

- AFHZ AR Manning|$: - Ol X| ZALS EAISH 2HE

%% AMH 1H!1V - n=0.015 - S =0.0016

(1) 5.42 m~3/s
(2) 6.75 m~3/s
(3) 8.30 m~3/s
(4) 10.12 mA3/s
52. &4 2.0 mel H2 AAASY £20|M BRFF450[ 4.0 m/sO|Ct, Froude 4= Fr=V/V(gy)= & &0te17t?
9=9.81 m/s"20|C},
1) 0.45
2) 0.64
3) 0.81
)

(
(
(
(4) 0.90

© ZAtAZ3001 - 42t 23 - 2A4A|= PDFZ, FE2 si42 ZoilM



o7l
o

ojru

&1

(1) 108 km~A2
(2) 54 km~2

(3) 81 km~2

(4) 216 kmA2

LR2UEE 70 mm/ho|Ct &e|4

OF

Q=0.00278CIAZ 7

(1) 3.64 m~3/s

(2) 5.06 m~3/s

(3) 7.02 m~3/s

(4) 9.10 mA3/s

FO| 2t2f 80 mm, 60 mm, 40

HAH|7} 20%, 35%, 45%2! A

=

55. Thiessen C}2t

(1) 48 mm
(2) 52 mm
(3) 55 mm
(4) 60 mm

10 mm,

=
—

25 mm, EXXHF St

0|J

AS

mm<UCE. Cf

(1) 25 mm
(2) 30 mm
(3) 35 mm
(4) 40 mm

13



57.SCS S22 MA|LHAAM CN=80Y! ©f 2R Z|CHAH F2F S=25400/CN-254(mm)=?
57t scs X[t M FE
oz =
A
S = 25,400/CN - 254
- S=?
£
‘.?o
oF
H
5
z
>
CN = 80 M| CN
(1) 63.5 mm
(2) 50.8 mm
(3) 80.0 mm
(4) 101.6 mm
58. X37|2F 201401 40| YO 5 SOF 5t # 0|4 UL HES? A=Y YMS SYoR 2o}
(1) 18.5%
(2) 22.6%
(3) 25.0%
(4) 77 .4%

59. 24|12t S0t 2 1¢ | RUY0| 3001M 50 mA3/s2, REZO| 2001M 25 mA3/s2 A #BICE

TT -H o
ACHelE BRSSO Z T8 AR HEHE?
(1) 63,000 mA3 S7¢
(2) 90,000 mA3 37t
(3) 126,000 mA3 37t
(4) 180,000 mA3 37t

60. Gumbel EZ0|A A3 7[2t TOf| LSSt B|2AU&ES F=1-1/T, S2HEFS y=-In[-In(F)]= =Lt

T=109¢2 Il y= of LORI7t?

© ZAtAZ3001 - 42t 23 - 2A4A|= PDFZ, FE2 si42 ZoilM



|
H2R32|E U PRz

61. 220 P—HEIEOI EMY A7 242 Es=200 GPa, Ec=25 GPaO|C}, Etd BStCHH S A10f| AHESH=
B E2{H| n=Es/Ece=

62. A4S H2Z232|E 20|A b=300 mm, As=1800 mm~2, fy=400 MPa, fck=24 MPaO|C},
l¥AZ =N S7IEYHEF BY Asfy=0.85fckbas 718 M a= oF HORIVI?

63. TH 2 2IAL2Ze B9| Q12 A2k As=2000 mmA2, fy=400 MPa, §22/0] d=520 mmO|H
S/IYZEE 20| a=120 mmE AAE[UCEH Mn=Asfy(d-a/2)2 75t S2B L= =2

64. & b=300 mm, Q&20| d=500 mm, 232|E A2 UE fck=36 MPaQl HojA 232|E HTtuz2
Ve=(1/6)Vick-bd2 Fo|& tf Vcs?

(1) 75 kN

(2) 100 kN

(3) 125 kN

(4) 150 kN
65. H2232|E BAo)M QAHTO| H20|SS B Lol YRS 91 M2 A2 Biz|she 2E
T2 0|92 I HHE A2

(1) &2 21z|e] B2t38 S 2{ATHH FH2 =017 /IsiM

(2) 232|E YEZEE 522 =0[7] 2ahA

(3) B2 EHdAIE daAX7|7| 2l6iM

(4) 82 AHZ2 0|5 20|23 A5t | 2|6 A

© ZAtAZ3001 - 42t 23 - 2A4A|= PDFZ, FE2 si42 ZoilM



66. 400 mmx400 mm FALLHE T[22 7|2 & 22HAE 3200 mmA20|C}, fck=27 MPa, fy=400
MPa¥ tf Pn=0.85fck(Ag-Ast)+fyAst2 A4St S22 U E= F AORIVL?

r>

68 %'?J 20 m°_| |._/|'_\_ PSC Eo| E%A‘I 7C~>|'7\H7
mAC|Of QT RE7123 P=1000 kN T S7

& 2| HOM EAME AL SYO|M OF2HZ 0.15 m
MNSFSEESIE w=8Pe/LN2=7?

f
f

69. ZTHZA Ag=2000 mmA2, FELE Fy=345 MPaQl Zalf 214 z1e| ST a=0f thst 2L =

fok
H>
rﬁ
_I':I_
0
Ok
o
oy
H’]

70. REEHHA Ae=1500 mmA2, Q&L= Fu=490 MPal ZAl Q1 &21e| &

© ZAtAZ3001 - 42t 23 - 2A4A|= PDFZ, FE2 si42 ZoilM



1

rok
~
d
0
noe
Al
0
njo
ne
Kl
Ql
oo
o
EN
|’>J
oTo
8
o
(@)
Z
O
Q

=]
inl
_i:
ﬁ
oR
ool
i
R
2
njo

71. A& 20 mmel 2E b Gt
DA 1) FlRHCHAS oF HOjoly

72, W3BY 27| 6 mm, REUO| 150 mmel BYM

M F 20| 51E0| L2ts| HEBICH RE2 5
0.7075%} 5{2HEHS 2] 90 MPaZ ALRE Ij 5183152 ©

=
= of L0l

73. 20] 4.0 me! ZA LEAe| FEZO|AI K=1.0, Z|A 3|8 r=50 mmO|C}. MAH| KL/re?

~
N
e
S
njo
nt
rir
N
H
10
H
to
JHH

O] 240 mmO|x =47t 12 mmO|tt, =2 2t= HEO| ALEst= 528

75. % b=200 mm, 0| h=300 mm@! ZJALZte ZA THHO| 2
Zp=bh"2/4=7

A
oior
njo
nt
rr
inl
>
0x
ra
e
X
IS

(1) 3.0x 1076 mm~3
(2) 3.75x 1076 mmA3
(3) 4.5% 10A6 mmMA3
(4) 6.0x 1076 mm~3
76. 2= Fy=250 MPaQl 22 THHO| ANTHHA| I} Zp=4 5% 1006 mmA30|CH AN DHE
Mp=FyZp=?
1) 562.5 kN:m
2) 750 kN'm
3) 900 kN-m

)

(
(
(
(4) 1125 kN-m

© ZAtAZ3001 - 42t 23 - 2A4A|= PDFZ, FE2 si42 ZoilM 17



|20 tHAle=

77. A2t 9 mQl Tk | ZZHEO| 30 kNe| AZEotE F 707+ 2h2h & X[ -H0IM 3 m ©o{ 2l
2SI & 515 Af0| P2te| HRUEL?
(1) 90 kN-m
(2) 60 kN'm
(3) 120 kN-m
(4) 180 kN-m
78. UAHE CHHO| Zh= CHH2 AR 7F1=500% 10A6 mmA40|1D EANA 2MHELIA| 2|7t =250
mmO|Ct EMYTHHA| S 7=|/c=?
(1) 1.0x10"6 mmA~3
(2) 2.0x10"6 mmA3
(3) 2.5x10A6 mm~3
(4) 4.0x10M6 mm~3
79. EFYEHRIA|A 7=2.0x 1006 mmA3Ql LA CHRA0] 300 kN-me| ERUET} 2B3iCt IHK 218
M/Z=?
(1) 75 MPa
(2) 100 MPa
(3) 150 MPa
(4) 200 MPa
|A T2 V=200 kN, SEZ0]| ChSt F2EHH 12}2HE Q=3.0x1016
HESE g=VQ/I=?

HOf
E |=600% 1076 mmA40]|C},

(1) 250 N/mm
(2) 500 N/mm
(3) 750 N/mm

(4)

4) 1000 N/mm

£ Y|z

A =ze| 420 184 gO|

81.4=2 %

3001 - H3tH BS - X A= PDFZ, ZE 2t 5f

© A3

SiE2 oM

110°C d= = 2Z0[ 160 gO| ALt 2

ZotE eheb|=?

HZ A AIZO|



(0]
N
m|0|.

50 ZH=H710.72¢ T ZFSE2 of ORIt
(1)36.0%

(2) 41.9%

(3) 50.0%

(4) 72.0%

83. 2uet A|R2] =Y CHH| = YH[= 0.160|11 EGFA} HIS2 2.70, Zt=H[= 0.542 SZUC Of
ANRQ| XSt =2

1) 64.0%
2)72.0%
3) 80.0%
)

(
(
(
(4) 88.0%

<

HIS0| 2.65, Zt=8[7} 0.850|Ct. 29| THR|SEHE 9.81 kN/mN32 & i

84. ESIEQ| £
2 Otelot?

O [
ne

(1) 6.74 kN/mA3
(2) 7.62 kN/mA3
(3) 8.18 kN/mA3
(4) 8.75 kN/mA3
85. L§Z 0.15 mmQl FYUst Q2|22 20 MUCH H22H2 0°, BHAS 0.073 N/m, 29| CHe|22
9.81 kN/mA32 & M h=4T/(ywd)Z 75 2M& 4510 =7?

ﬂJ|O

(1)0.198 m
(2) 0.099 m
(3)0.397 m
(4)1.98 m
86. &8 S 50| & ES1 Lzts| YU S 2 mQl 2 E4A = 2.0x107M-4 m/s, FH 3 mQl &2
5.0x10A-5 m/s¥ I S7F +HESAH 2

) 7.0x10°A-5 m/s

) 1.1x10°-4 m/s

) 1.4x107-4 m/s

4) 2.5x107-4 m/s

87. 558 AF0.35Q EolZ|BHO|A A 6.0 mA32| FHO|0f| 285z 2FHe| F7|=? 22 HASH2
9.81 kN/mA30|Ct,

1) 10.3 kN

2)17.2 kN

3) 20.6 kN

)

(
(
(
(4) 34.3 kN
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©

8. E22t H|Z 2.68, 7+328] 07091 Za} Refo A A& of
o AORIZ}?

ron
Ao
>~
ol
0z
=]
>
)
mn
rr
rok
X
omn
>
oY
>
rir

(1) 0.70
(2) 0.82
(3)0.93
(4)0.99

89. & 3.0 mQl HEZ2| HHLZA 4 mv=4.5x10"-4 m”2/kNO|
LHSICH 12 YUAsHE2?

I:J
o||
00
R
ol
d
N
(0]
(@]
~
v
Q
tu

1
2
3
4

108 mm
72 mm
135 mm

(
(
(
(4) 180 mm

)
)
)
)

90. YHHYL HEZO| Z|CH HY7H2|7F 2.0 mO| 1 LU A4 cv=2.0%10A-7 mA2/sO|CH WA e
90%2| AlZHA|4= Tv=0.8482 AT [ TS A[ZH2 of HOIRITE?

91. &2 daf AZF=2 S0 120 kPaO| 12 AL UR0[ 240 kPaO|Ct 2L UH| OCR2?
92. 23t HEO| A AZA|HOM 2T £80| 160 kPaRiCt. gu=022 B HBj+HTHT ==

E9| LF0F2240] 32°0] 12 HEHOZR A BH HALS 2 A|BHCH Rankine
FRI7+?

=
e

N
ofn
tm
o J
X
>
rr
J'ﬂ'
e
]

AAZ3001 - A2 £ - 2H|A|= PDFZ, EI} S22 oM
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©

Pal| 2 JASHE0| 285t TSEYA S Ka=1/3%
A
=

ey

Ka=1/3

B EAR

(1) 30 kN/m

(2) 50 kN/m

(3) 90 kN/m

(4) 150 kN/m

95. £ 2.0 mQ ALV 27t Th|22F 18 kN/mA3Ql 22H0f 2 Z210] 2.0 mZ =9QICt. =0, Ng=18,
Ny=15% f quit=yDfNg+0.5yBNy=E 5t SSHX|X|H2?

St2|2|240] 900 kPaO|1l 7|ZAHC| 7|2 REAARO| 36 kPaO|Ct. &==8tX| X0 =
SE2[2HE2?

0
I

o Hl
o 1o
> JlJ

97. A& 0.40 m, Z0[ 1

0 arsof MTHX{30] 450 kNO| T 201 HR0H2F22{0] 35 kPaO|Ch,
2ojof oj0| 288 1 B3 2 0

1) 890 kN
2) 670 kN
3) 1010 kN
)

(
(
(
(4) 1390 kN

21233001 - H2H B35 - 22| PDFE, FY 5142 B
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&
110
0

=]

—
__o._
i

)

A| 2O

=
__o_
i

~
N|o

i

22

=

al

2 mmO|1l M|Z&0| 5% 0|2t0|Ct, Cu=4

Of Af2f2ICY,

F

=

5mm, D10
Ol A

12 mm, D30

b Aol HTHHR| 7t 810f BF
T+ 45,0008, 121 1 2A| AFZE 280 L A0 A4ka=0] 12% 7t F=4=EICh At

< 22 sw

3

(1) 14,318 mA3/d
(2) 12,600 mA3/d
(3) 15,750 mA3/d
(4) 17,182 mA3/d
(2) 1,200 mA3/h

(3) 1,440 mA3/h

(4) 28,800 mA3/h

(1) 750 m~3/h

)

102. =Y &420[ 18,000 mN3/dO| 2 A[ZFZ[CH Al£=T} 1.600|Ct, A[ZF

99. X224 £2| ¥&0[ D60
LIEFLHT HOpRITF?

© AA433001 -



103. &5 A 5772 Z0[= 800 m, A#E2 0.35m, &2 0.12 mA3/s0|12 C=1200]|C},
hL=10.67LQ"1.852/(C"1.852D/4.87) 2 Otz S 7+ I 0| #7F2] BT O|HA| AL hiL/L2 <F
Z0orI7?

1) 0.00187
2) 0.00296
3) 0.00493

(
(
(
(4) 0.00658

)
)
)
)

.080 mA3/s, AdAH 45 mQl HIEO| TR E0[ 72%0Itt. 22| S 9.81 kN/mA3Y

0
0 Bec Ss=2 of dofelot?

106. 4 F0[ 30,000 m~3/d0| 2 SHA| FUE0| 22 mg/LO|Ct, &

4

CAARZES 27219l ¥ 2 @12F0] 18,000 mA3/d0|1 £+ 0] 600 mA20|CH HESS 1252 &
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108. 0=IP-PE”’H 48 mA22 50| S 180 m/de| L2 36A|¢H AL 2X3UCt FMH 274

SE0AM ZH CTEL0] 45 mg-min/LO|11 R & HZA|7H0| 3020|Ct CHE 2 A+~E A E514|
Q AEH =g

110. ¥4

502
mg/meq@ & Iff Z

=571 40.0 mg/LO|C}. Call EZF2AH S 20.0 mg/meq, CaCO39| Y22 A E 50
H
o

7
= —
ot ff Zgd== CaCO3=A] otelvt?
(1) 60 mg/L
(2) 100 mg/L
(3) 125 ma/L
(4) 200 mg/L

I.

l'l
U

0
0
10

Al 2405

i
o

rol

tCt HCO3-

rlru
mO
1IN
n
H
0x
i
ro
40

111. 24 SEHM0|2 HCO3- &7t 183 mg/LO| 11 C}
mg/mqu SHI§ CaCO32A LZe|E=?

(1) 75 mg/L
(2) 100 mg/L
(3) 150 mg/L
(4) 183 mag/L

112. 917 68,0008 ZAI0A 191 12 42:AF20] 320 0|1 314 HEHR0| 85%0|Ct H= A4
%S O WF YEILT2?

rr

(1) 14,620 m~3/d
(2) 16,320 m~3/d
(3) 17,680 m~3/d
(4) 18,496 m~3/d

© ZAtAZ3001 - 42t 23 - 2A4A|= PDFZ, FE2 si42 ZoilM
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113. 5t4=2{2|Z0i BOD £35t 900 kg/d7t =1 Y KL 15,000 mA3/dO|CH £517F #Ue I 7Y
BOD 5=&?

114, Y2p21432| Q40| B2 221 =7t 220 mg/LO| T A|HE80| 55%0|Ct {2 Bigle} 27t S910|
)

115. 28X 29 &2 8,000 m"3/d, 78 7|¥sS=E 250 mg/L, £ 42 4,000 mA3, MLSS&=
3,000 mg/LO|C}, F/MHI[E?

(1) 0.083 d~-1
(2) 0.125 d~-1
(3) 0.167 dA-1
(4) 0.250 d~-1

116. A2HS 20} 21A2|0| 222 T820| 15,000 kgO| 2 5+2 W2 2|2 D&E 750 kg, 22|
50 kgOf Al2|= LIZICE DS FAIZH2?

1>
kJ
ot
Mo

(1)15.0d
(2)16.7d
(3)18.0d
(4) 18.75d
117. Y R2F 20,000 mA3/dQ! 422 2[0|A BODZ} 180 mg/LoIA 30 mg/LZ ZABHCt A7 BOD 1
kgQ AtA 1.10 kgO| TS [ Y AtAQEF2?
1) 3,300 kg/d
) 2,700 kg/d
3) 3,600 kg/d
4) 4,400 kg/d

© ZAtAZ3001 - 42t 23 - 2A4A|= PDFZ, FE2 si42 ZoilM
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450 kg-N/do|2
T2 o dopevp

) 1,246 kg/d
) 1,810 kg/d
3) 2,057 kg/d
4) 2,571 kg/d

A2t 0|| M Bf|EF 800 mA3/dE 2|4=SHCt. Oi|EH A @[

A71d
=20]32%<

119.

=2Z5t58
S B

[ 3] Vb Mo HA =

O

(1) 5,728 MJ/d
(2) 7,160 MJ/d

(3) 9,165 MJ/d

(4) 11,456 MJ/d

20. ¥ 2420] 0.60 mA3/s7t S5
oF Aol

—_

1z

rH

(1) 0.56 m
(2) 0.62m
(3)0.68 m
(4)0.71m

© AHAZ3001 - A& £

S0 SH BFREES 1.

S - BA|2|= PDFE, S} s

0[ 35.8 MJ/mA30|12

of dofelot?

=

g2 Yo

LSt HAHE0[ 88%0ICH H[H Za 1 ko A4

HE

4.57

26



crot 7|2
1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28 29 30
31 32 33 34 35 36 37 38 39 40
41 42 43 44 45 46 47 48 49 50
51 52 53 54 55 56 57 58 59 60
61 62 63 64 65 66 67 68 69 70
71 72 73 74 75 76 77 78 79 80
81 82 83 84 85 86 87 88 89 90
91 92 93 94 95 9% 97 98 99 100
101 102 103 104 105 106 107 108 109 110
111 112 113 114 115 116 117 118 119 120
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