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Undergraduate Program in Geological Engineering

1. Academic Objectives

Facing the needs of national construction and the future development direction of geological
engineering industry, with the fundamental task of establishing moral education, the university aims to
cultivate applied and innovative research talents in geological engineering with the qualities of good moral
character, solid foundation, extensive knowledge and profound expertise and comprehensive development of
moral, intellectual, physical, aesthetic and labor. Graduates should have excellent ideological quality, good
humanities, solid natural science and geological engineering professional foundation, master geological
engineering professional knowledge and specifications, obtain the basic training of geological engineering
practicing engineers, have practical ability, social adaptability, innovation and entrepreneurship and lifelong
learning ability, have international vision, team spirit and environmental coordination and development
awareness. They are able to engage in geological engineering field of survey and design, construction,
project management, education, scientific research and other work, about 5 years after graduation to achieve
a level equivalent to the geological engineer practice qualification, become the backbone of geological
engineering and related fields of technology or reserve management personnel. Specific objectives are as
follows:

(1) Students will have an excellent ideological and political quality, good humanities and scientific
literacy, professional ethics and social responsibility, a sense of environmental protection and sustainable
development, and ability to assume and fulfill social responsibility.

(2) Students will acquire basic knowledge of mathematics, natural sciences and geological engineering,
and integrate geological engineering expertise and engineering techniques to identify, investigate and solve
complex geological problems.

(3) Students will have the sense of teamwork and the ability to communicate and cooperate and can
play a key role in cross-functional teams and to assume leadership roles.

(4) Students will have an international outlook to be able to enhance continuous professional
development through independent study, to adapt to the scientific and technological development needs of
the geological engineering industry and to have the ability to obtain a practice qualification.

2. Graduation Requirements

(1) Engineering knowledge: Students are required to apply mathematics, natural sciences,
engineering fundamentals and geological engineering expertise to solve complex geological engineering
problems. Students are required to acquire basic theory and knowledge of mathematics, natural science
and engineering science for the formulation of geological engineering problems. Students are required
to establish mathematical models and solve them for specific research objects of engineering projects,
apply professional knowledge to collect and process engineering data, and apply relevant knowledge
and mathematical modelling methods to derive and analyse complex geological engineering problems in
practical projects. Students are required to propose feasible solutions to complex geological engineering
problems, and compare and synthesize them.

(2) Problem Analysis: Students are required to apply basic principles of mathematics, natural and
engineering sciences to identify, express, and analyse complex engineering problems in geological
engineering through literature research in order to obtain valid conclusions. Students are required to apply
principles and logical thinking from mathematics, natural science and engineering science to identify and
judge key aspects of complex geological engineering problems, and give correct expression to relevant
scientific principles and mathematical models. Students are required to recognize that complex geological
engineering problems have multiple solutions through information retrieval, literature research and analysis
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and relevant scientific and engineering principles, and seek effective ways to solve problems and alternative
solutions. Students are required to research and analyse the influencing factors, key aspects and feasibility
of solutions in complex geological engineering solutions with the knowledge and literature of mathematical,
natural and engineering science, and conduct comparative technical and economic analysis of multiple
solutions and obtain valid conclusions.

(3) Design/develop solutions: Students are required to design solutions to complex geological
engineering problems, design systems, structures, components (nodes) or construction solutions to meet
specific needs, produce drawings and compile technical documentation, and be able to demonstrate a
sense of innovation in the design process, taking into account social, health, safety, legal, cultural and
environmental factors. Students are required to master the survey methods, design methods and construction
techniques of engineering practice, and understand the factors that influence design objectives and technical
solutions, in order to meet the needs of solving complex geological engineering problems. Students are
required to complete the design of key aspects such as geological survey solutions and construction
technology solutions for the specific needs of geological engineering practice, correctly draw construction
drawings and write design documentation, and are able to consider new processes, materials, equipment
and technologies in the design process, reflecting a sense of innovation. Students are required to consider
social, safety, health, legal, cultural and environmental factors in their design solutions to meet the needs of
different geological engineering practices, and develop reasonable solutions that meet the needs of the state
and social and economic construction.

(4) Research: Students are required to study complex geological engineering problems based
on scientific principles and using scientific methods, including designing experiments, analyzing and
interpreting data, synthesizing information to obtain reasonable and effective conclusions, and applying
them to engineering practice. Students are required to apply scientific principles to research and analyse key
technologies and solutions to complex geological engineering problems through literature research or related
methods. Students can choose a reasonable research route and design an experimental programme based on
geological engineering professional theories and for complex geological engineering problems, and conduct
innovative experiments, including experimental organisation, data acquisition and data processing. Students
are required to analyse and interpret experimental data and obtain reasonable and valid conclusions through
information synthesis.

(5) Use modern tools: Students are required to develop, select and use appropriate techniques,
resources, modern engineering tools and information technology tools for complex geological engineering
problems, including prediction and simulation of complex engineering problems, and are able to understand
their limitations. Students are required to master modern geological engineering instruments, equipment
and advanced information processing technology tools to select and use appropriate techniques, equipment
and tools for complex engineering problems in surveying, design and construction, and are able to analyse,
calculate and design complex geological problems and understand their limitations. Students are required to
select and use specialist hardware and software tools to develop specialised tools to meet specific needs for
the optimisation, prediction and simulation of engineering solutions for the optimal design of solutions in
survey, design and construction and understand their limitations.

(6) Engineering and Society: Students are required to undertake sound analysis based on relevant
background knowledge of geological engineering and evaluate the social, health, safety, legal and cultural
implications of professional engineering practice and solutions to complex geological problems, and
understand the responsibilities involved. Students are required to understand the social role of geological
engineering and the social, health, safety, legal and cultural impacts of geological engineering activities.
Students are required to have an awareness of the multiple constraints in geological engineering practice, be
able to reasonably analyse, evaluate and address the social, health, safety, legal and cultural risks that may
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arise from geological engineering activities, and be responsible for the quality of the work carried out and
understand their responsibilities.

(7) Environment and Sustainable Development: Students are required to understand and evaluate
the environmental, socially sustainable impacts of engineering practices that address complex geological
engineering problems. Students are required to understand and evaluate the impact of geological engineering
practice on environmental protection and sustainable development of society, and recognise the status and
role of engineering practice in environmental protection and sustainable development. Students are required
to understand the policies, laws and regulations related to geological engineering practice and environmental
protection and sustainable development etc., understand and evaluate the damage and potential hazards
caused by engineering practice to the environment and sustainable development of society, and develop
reasonable strategies to reduce the damage and potential hazards caused to humans and the environment.

(8) Professional norms: Students will have humanities and social science literacy, social responsibility,
and the ability to understand and comply with engineering professional ethics and norms in the practice of
engineering and fulfill their responsibilities. Students are required to understand China's national conditions,
have patriotism and humanities and social science literacy, understand the relationship between the
individual and society, and establish a correct world view, outlook on life and values. Students are required
to possess a sense of legal awareness and social responsibility, and understand the professional nature of
geological engineers, and master the relevant codes and regulations of the geological engineering industry,
and consciously abide by professional ethics and laws and regulations in engineering practice. Students are
required to understand the social responsibility of geological engineers for public safety, health, well-being,
environmental protection, and understand the importance of engineering practice in maintaining national
security and social stability, and be able to consciously fulfill their social responsibility in engineering
practice.

(9) Individual and team: Students are required to assume the role of individual, team member and
leader in a multidisciplinary context when solving complex geological problems. Students are required
to good organizational and coordination skills, presentation and interpersonal skills, and the ability to
communicate and cooperate effectively with members of other disciplines. Students are required to ability to
independently undertake special tasks in geological engineering and to assume the role of individual, team
member or leader in a multidisciplinary team.

(10) Communication: Students will have the ability to communicate and interact effectively with
industry peers and the public on complex geological engineering issues, including writing reports and
designing submissions, presenting statements, and articulating or responding to instructions clearly. Students
should have the international perspective and are able to communicate and interact in a cross-cultural
context. Students are required to be able to apply knowledge of geological engineering and related fields, to
communicate effectively with industry peers and the public on complex engineering problems in geological
engineering, to communicate and respond to questions, and master the methods of drawing and writing
standard engineering drawings, design specifications, research reports and presentation skills. Students are
required to understand the international development trends and research hotspots of geological engineering
disciplines, understand and respect the differences and diversity of different cultures in the world, and have
a certain international perspective. Students are required to be proficient in a foreign language, and have the
ability to retrieve foreign language materials, communicate and express themselves in a foreign language,
and communicate and exchange ideas on geological engineering investigation, design and construction
issues in a cross-cultural context.

(11) Project Management: Students are required to understand and master the principles of engineering
management and economic decision-making methods relevant to the geological engineering profession, and
to apply them in a multidisciplinary environment. Students are required to master the basic principles and
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methods of geological engineering survey, design, construction management and economic decision making.
Students are required to apply a combination of technical, managerial, and economic decision-making
methods in a multidisciplinary environment to design the implementation of geological engineering projects
and to organize and lead multidisciplinary teams in the implementation of the projects.

(12) Lifelong learning: Students will have the sense of self-directed and lifelong learning, and the
ability to continuously learn and adapt to development. Students are required to have a sound understanding
of the need for self-exploration and learning, and be able to demonstrate the effectiveness of self-exploration
and learning. Students are required to have the ability to learn on their own, to continuously learn and adapt
to geological engineering developments, and to have the ability to understand, summarize, and ask questions
about changing technical issues.

3. Main disciplines
Civil Engineering.
4. Length of Schooling and Degree

The length of schooling is four years of full-time study. Students will be awarded the Bachelor
Degree of Engineering when they have completed the required minimum credits and have met all other
requirements.

5. Core Courses

Core Courses: Direction of drilling and tunnelling: Drilling Engineering,Principles of Reinforced
Concrete Structures, Foundation Engineering, Construction of Geotechnical Engineering, Engineering
Material, Testing Technology, Mechanical Principle, Hydraulic Transmission, Basis of Engineering Machine
Design,Electrical Machinery & Towage, Principle of Drilling Fluid Process, Drilling and Completion
Engineering, FIDIC Terms of Contract and Project Management.

Direction of engineering geology: Drilling Engineering, Principles of Reinforced Concrete
Structures, Foundation Engineering, Construction of Geotechnical Engineering, Quaternary Geology
and Geomorphology, Fundamentals of hydrogeology, Groundwater Dynamics, Engineering Physical
Exploration, Fundamentals of Engineering Geology, Numerical Simulation of Engineering Geology,
Geologic Hazard Control, Geotechnical Investigation, Engineering Project Management and Regulations.

Practical Courses: Direction of drilling and tunnelling,Geological Field Survey in Beidaihe, Geological
Field Survey in Zhoukoudian, Engineering Measuring, Metalworking Practice, Training of Engineering
CAD, Design of Reinforced concrete structures,, Foundation engineering course design, Geological
Engineering Awareness Practice, Geological Engineering Production Practice, Graduation Practice,
Graduation Design (Thesis), Basic course design of mechanical design, Design of Drilling and Excavation
Engineering.

Direction of engineering geology: Geological Field Survey in Beidaihe, Geological Field Survey
in Zhoukoudian, Engineering Measuring, Training of Engineering CAD, Design of Reinforced concrete
structures, Foundation engineering course design, Geological Engineering Awareness Practice, Geological
Engineering Production Practice, Graduation Practice, Graduation Design (Thesis), In-situ testing of
geotechnical engineering, Design of geotechnical engineering investigation course, Design of Geologic
Hazard Control.

154



. SHPAID) [€I0L
et N
vz SIIPAIO 9SINOD JATIONT
LT
191 SIPAIo 98IN00 parinboy
g
9 96 sonoeld Je[nNOLLINOBIIXY
LA uonednpyg
. [eonoelq
i &
9011081 9SINO e S
o | 1 | s | s1 |st| ¢ 1o | pe | % seit .wﬁmﬁ% 0 Hed
E N.—u AH < <
9 96 juowdo[oAd( pazieroads
AR U NS
uonednpy
) ) S9SINO)) [eIUSWEpUN,] PoZI[e1oads
STlEL| Sviy 9 [4 4 00y TR [eUOIssajoId
S — XN
sas1n0)) [ejuowepun, Areurjdrosiq
6 4! 4! 6l 0l 9 66 YU
- 61 uoneONpy [BIOUSL) JO SISIN0Y) OAT)OJS
g P R HOHEINPH
b [eleqr]
) ) ) ) ) ) ] ) uoneONpH [BISULLD) JO SOSINO)) PaImbay E LA
§C0 | ST0 STI | STe| T |STS|STY STel (STl OF 0€L 2 MU SAELCRS
L S
8 E¢ ? ol ow R ¢ ! SpaI) | simoy UOT)BOYISSE[) 9SIN0)) o[npow 9sIn0)
i | Blim [ STt T

I)SOWAG [ =

(uonnqIysiq pue s)paI) parmboyy wnwiuly) 5 & £ K FL LT

MY N

155



(1) syuapm§ AJISIOATUN

z MMM p 91 I 0z 10} 2ouEpIMO Juowkoldwiy pue Suruue[d 19018)|  H0O10LYD
' (D) & BHANE S [P AN =Y
Jodeq wia], . (8)A01[04 pue UOIIENIIS
8 o5 14 §co 14 (8) MM A 020181dD
Jodeq wiay, . (L)Ka1104 pue uoremg
Ideg uuag, . (9)K9o1104 pue uorEN)IS
Jodeq wiay, . (g)Ao1104 pue uorEN}S
1odeq waay, ) (y)Ao1104 pue uonens
Iodeg uuag, . (¢)Ao1104 pue uonenyy
Jodeq wiay, ) (7)Ao1104 pue uoreniis
[4 o5 14 §co 14 () MNIE S5 Y10181YD
Jodeq wiay, . (1)Ao1104 pue uonemIg
e BI MON O} UI SONISLISJORIRY) SAUIY))
S Y mmm 4 8T C T€  |ynm wsieoos uo syydnoy ], Surdurr rx o) uononponuyl  Z0I8TYD
, PR EY BT <7 T R o Y AT
wex WSI[BI00S JNSLIAJORIBYD) ISOUIYD) 9} JO WAISAS
14 Yt % 91 174 v 9 [012109Y ], pue SIYSNOY, SUOPaZ OB 03 uOnonponu]| 008D
, PR EE ) il 0T <7 T e B o I S
d
£ %Mw 8 or £ 3p ISP mwmmﬁwmww%ﬂm@ﬁsm P10Z81UD
wexg KIOISTH 9SOUIY)) UIIPOIA JO S[ENUISSH
(4 V5 8 1% € 8P 28 b7 NV T[] e 80018TID
wexq MEBT JO o[y pue AN[RIOIN [B91S0[0dP]
I V& 8 0% € 87 OALE S B 60018TdD
SOJON | I0)souIdS [juowissassy| ouruQ [juowodxg| omyooT |[sypar)| sinoy oweN 9sIn0) 9po) 9810
TE | Mt | VLA S | M % | MO | MGl | O | MW WA T it ) okt

(SNPa1D) O) L& OF *(SMOH 0€L) [z 0€L *(UONLINPH [2I9UID JO $ISIN0D) parnbay) EhKZ) & K HIE 1

(wnmown)) EXLE¥ ‘T

oo Uvo

©
Lo
—



€10
91 (444 (4534 (V1% 0€L ! e..r_ﬁ
A7
wexq vV Sutwwreidoid Jo s[ejuowepun
[4 91 144 144 4 ¥9 €001v0dD
s Vi
wexq Jomdwo) a391[0)
! 91 91 (4 43 1001¥0dD
Yo e
wexq (%) uotreonpy [eISAYq
. d
’ ¥ “ e Gy (1 gy P00
wexq (¢) uonreonpy [eISAYJ
L d
: ¥ « e ) () gy L0
wexyq (Z)uotyeOonpy [BOTISAY(
d
¢ ¥ « e Gaey) (@ gyl 20O
wexyq (1) uoneonpy [ed1sAYg
S d
M ¥ « e e (1) gyl SO0
wexyq ysI{3uy 939[[0)) 10} uoneonpy pPIudLIo-2dudedwo))
[4 [43 4 (43 N L90180YD
s HL R M A7
wexyq (2) ysi8ug 9389710)
L d
i ks il B B (@) mapgy| OO0
wexyq (1) ysy8ug 2389710)
L A
M i S A B (1 maggy| OO0
wexg Kooy, AreyyiN
o
BT e 9¢ I 9¢ Qe SO0TOLUD
Iodeq wiay (2) WIresy BIudN
S — 91 I 91 N S00€0€dD
% (@) BXFHER Y
1odeqd wiay, (T) Y3TeeH Te3lusi
I - 91 I 91 N S0010€dYD
% (D BIEHE RV
(7) suopms AJISIOATUN)
wexyg
9 i 9 4! I 81 10y souepIng juewkojdwy pue Furuue[d 118D SO0E0EAD
, () & BFANIE & [RPWE Rl AN 7
SOJON] | J9ISOUWIAS [JUOWISSASSY| QuI[UQ [uewLadXyg| oImod] |sypar) | sInoy owieN 9sIno)) opo) 3sIno)
TE | Ml | YA S | M % | MO | Mt | U | M WA EAH il )

157



[e10L
4! 3‘
T
Jodeq wiay, $9SIN0)) 1Y PUe SONAYISAY
¥-C — [4 L Fh , 9
B e EVREE
i (sosno)) auruQ *ouy)
AA%?%M_“MV,VN‘%M@%RHM Ve gl 8-7 SQMMEF € 9-S sosno)) diysinsusidonuyg pue uoneaouu] S
,, RS E (HAMGHE) FHRIDET
Joded wia] $9SIN0)) YJ[BaY pue suods
8-S — 12025 N 14
B i ST e B )
Joded wiay, $9SIN0)) SIMN)) [BINJBN
8-C — € ) Fd M €
B4 e M H
W (e 1D (BT A /
) e e LAV R S T
Joded wia] (s9sIN0)) SUITUQ) "OUT) SISINO)) AJUIIOG [BINJBN
8-C — T F ’ _ ) [4
5 i GG bt
(sesanoo aurjuQ -ouy)
8-C BQMMM@H T R R S9SIN0.) SAJUAIDG [B100S PUE SONIUBWNY I
(HHFTHE) SERHEILY
QweN
SOION I0)SOWAS [JUSWISSASSY |  SHPaID s081M0) UOTJBOYISSE]D) SOSIN0)) 'ON
A5 Mzt | ML A% | Y% T [ S H =R
A =) <

(sypax) z1) L& ¢l ‘(SMOHT6T) L T61 F(Uoneonpy [eIdUaD) JO SISINOD) SAND[AS) Z L E KEHL

gt

0y

‘T

158



wexy g S[eLIdBIA JO SOTUBUIIN
CI-IM 14 i 144 € 174 c0ceeodd
W% g 7l sy
i wexyg W SOIUBYIIA [BO1I0JY ],
9I-IM € Y5 9 1% ¥9 VA c0eccodd
wexqg V Suimel(q unosuiduyg
9 S 1coda
4 Y5 8 14 € 9 VEBIET 144X
4 o 91 144 4 0¥ v Buronins 100ccrdaa
s V e Bt
wexyq £301038 o1oyIuAS -
14 Vi (43 [43 14 ¥9 £ 6¢0CI10
(4 o 8 (43 [43 v ¥9 SO0 9e0rroda
s P e
wexyg Anstuay)) 939710)
! 8 € 8P ororerdad
Y5 Fe Mz f
wexqg g A30[0uyd9a], OTUOIOJ[H PuUe [BILNII[H
€ 14! 143 € 8P LT1Ty0dd
" Y L B L
wexqg (7)so1sAyd 2391100
€ 14 € 8P 600c6Tdd
Y5 (©) i 7Y
wexyq (1)so154yq 239110D
[4 87 € 87 800T6Tdd
s (D) itz
wexy o1sSNRIS SALRWAIBIA Pue AN[Iqeqold
14 8¥ € 87 _ 900¢61dd
¥ UG 9
wexy ©IQa3[Vy IBAUI]
€ [43 4 [43 _| So00celdd
Y& BN HF
wexyq (7) V SOoneWwaIRIA POOUBAPY
4 Y5 96 9 96 (2) V AN coorerdd
wexyq (1) V SOURWAIBIA] POOUBAPY
[ Y5 96 9 96 (1) V&4 1oore61dd
J1oded wiro S9SIN0Y) UOTIONPOJIUT [BUOISSIJOL,
! 55 L 91 I 91 D ! gﬂ?&%WH&.HM&@M £v00c0dd
YOG ]
SOJON | J9ISOWIAS [JUowWISSasSY| auluQ [uewadxyg| oI1moo | syupar)| SIinoy owieN 9sIno) opo) 9sIno)
TE | Ml | YA | M 3 | PP | Meeidft | ¥o | Mse A 4l ) ot

(s1pax) 79) L £ 79 “(SIOH 766) LHE 766

:(sesino)) [eyudwepun,y Areurdrosi(q) EY¥LPIFRE ‘€

159



O1-6M 9 wexy 9 oz . zc Surourduy [eo1Uy99)030) JO UONHINISUO)) SHOVZONS
s TRE T &
9I-6M 9 o [43 (4 [43 SULSUIBUE uoEpnOd [70€C0dS
Wi & TRy
wexyg S2IN1oNIG 1210U0)) PAoIoJuIdyY Jo safdiourid
8-1M 9 [43 (4 [43 - 800€C0dd
W i A 7 7 T 2L S B
[4 Vi 9 e 8 ov € 8y BuauI3u BuilItg 80€€C0YS
s 7ot T NS T
WA AN
SJON. 10JSOWIOS (JUSWISSASSY | oulu) [juowiddxd| 2Injoo |SHpaI)| SInoH QwieN 9sIno) opo) 3sIno)
T | Wl | YA | PSR | MU | M | U | fIseT W EAM ) E
(supa1) ¢7) L& ¢z ‘(sMoy 00v) [HZE 00p (Suosuruy uoneAedxy pue JUI[LI(] [BdIUYod10D) [o] L EY T RfHE &
:(89SIN0)) 210D POzZI[eIdAdS) EYYL VM E ‘v
[eI0L
8 Cl 0.8 9 66 ar
T
wexy SOTUBUOJJN SSBULNO0Y
91-6M 9 % 8¢ [4 [43 L10€C0dd
s sl
wexyq SOTUBYOJJA [10S
91-6M S 8 ov € 8y 910€20dd
Yt wwlF
wexyg g SOIUBYOSJA [BINONNS
8- IM S [43 (4 43 _| 1s€€C0dd
Riks o A
8- IM S soded Uil [43 (4 (43 AonSEE JO 41030 [1scec0dd
% el f
wexy SotuByOdN pimy Surreauiduyg
8- IM 1% %4 8¢ [4 (43 c00ccodd
Y TR
SJON I0JSOWIAS |JUAWISSASSY | QuI[UQ [JuowiLddxH | 2In3oo] | SUpaI)| SIMoH QwIeN 2sIno) 9p0o) 3sIMo)
TE | Ml | YA G | MG W | MO | Mt | e | P S 7T )

160



st | oov _MM
o1-6M | 9 MMM al 0z ¢ | o S9201d Pl ?MH_MM HQM.HM THOSZ0YS
8- 1M 9 MMM e ¢ | o BuneuIBug EEEMMH,WMMMHM OVOVZONS
o1-6M | S MMM e ¢ | o SBemoL EE%M%MMM LOEET0NS
8- 1M ¢ MM e ¢ | o VA UL wmwmﬂwﬁwmm% 90£720S
o-6M | b MMM . 87 ¢ | HORSIHISHRAL MMMMW 6Y0ST0NS
o1-6M | ¥ MMM 9 9z ¢ | o 4 Esosm Mwwmmm_w S0£TT0US
8-TM y MM zs ¢ | oz Idutid M MMM@M POETZONS
o1-6M | € MMM 8 bz ¢ | g RN MQMMMM £0£2T0US
Y E T B T

SOJON | Ioysoweg |juowissessy| ouruQ |juowradxg| oImoo | supa1)| sinoy oureN 9SIN0) opo)) 9SIN07)
TS| RN | YA | MET Y| MESSE | MR | E% | R S FY) E

161



[e10L
194 0ov -
R
Joded wag, [B01UY09)031) JO unsa], AIS-U]
91-6M 9 — 91 91 [4 [43 ' PN i 60££C0YUS
s VT B T
- 9 wexyq zc . zc uone3nsoAU] [eo130[090) SuLduISuy 0L0SZ0YS
e [ M S T
wexyq uonelo[dxy [eorsAyd Surresuidug
9I-6M S [43 4 (43 YSOrc0dS
W T
) wexyq V [o1uo0)) piezey J130[090)
8- 1M S Y15 [43 4 (43 v UL T 6£CEC0US
wexq K30109301pAY JO s[eyuawepun,j
9I-6M %4 [43 (4 (43 9¢0£20dS
W& 1k e MM 20
9I-IM % o 8 9¢ %4 9 fdo109 Butisoursug LSOETOUS
W Zo A HET
wexq K3o1oydiowoar) pue £307095) Areuialens)
91-6M € [43 4 [43 N _ 190€20dS
¥ig M T M
R M T
wexq Surresur3uy [eo1UY09}030) JO UONONINSUO))
9I-6M 9 9 9¢ 4 [43 8701 C0dS
W TRE T &
wexyq ureaurduyg uonepunoj
9I-6M 9 [43 4 [43 ' ' . IY0€C0dS
M T
wexg S2IN1oNINS J2I10U0) PaoIoJuUINY Jo sa[diourid
8- 1M 9 [43 (4 [43 ol e 800€C0dd
W i ¥ P 7 L
cl-Im 9 e 8 or € 8 BuauIAu BuilIL 80€€20dS
¥ Fe i LB
WAV AN
SOJON | 10JSOwWoS [JUAWISSASSY | oul[uQ [juowLIddxf| 9Injod | SHPaI) | SINOH QwieN 9sIno)) opo) 9sIno)
TS| WA | VLORG | P W | MR | Bt | 4k | bk W ERV L

(snpax) 67) Y& ST ‘(sMoH 00) [ 00v (AS0[0e0 SuriesurSuy) [of L X G EL T

162



1oded wiag, [BLIOJRIA JOWA[O pue d1ue3i0

L — 91 I 91 ' ' Y1EYC0SS
B kLo
Joded wuay, Suwesurduyg wnojona 03 uonONPOHU|

L gy 91 I 91 UYEL T L €1EYCoSS
soded wia] juowdo[aadg

L — 91 I 91 pue uonelo[dxg seD pue [I0 [BUONUIAUOU()|  ZIEHTOSS
B 24 E R T Sl
1oded way, sonbruyoa], Sur[[LIg 210ysyQ pue Jejod

‘ T& S I Ve 0SS
1oded wiop [EULIDYIOS0)

L - 91 I 91 Jo uoneziu pue juewdo[padq pue uoneroldxyg|  01¢#C0SS
B SR, M

W T Y T

Ioded widy, 90ud3I[ou] [RIOYNIIY PUE FULIOOUISUD-09L)

L g5 91 I 91 BT T 61€vC0SS
Joded wuiay, oyenbyireq Suriesurduyg

L oy 91 I 91 UL 2YAELT ¥90£C0dS
wexyg Sunoourduy Jurureloy pue A30j0uyo9], Joyouy

‘ Y5 I I B e | SOVOUS
Joded wiaj, A3010uyo9], SSO[YOUAL], 0} UOONPOIIU]

‘ g% S R Uy Rk LSS
Joded waj, suone[n3ay pue JuawaseueA 109f01d Surieauiduyg

- T “« e« Wepe R | SETOUS
Joded wia, swaSeuRIA 109[01d pue 19B1U0)) JO SWI], DI

‘ B R A (300 i Bl b O R e H007ONd
Joded widy, Sunesurduy [eo130[095) 10} ysiSuy Aeroads

L oy 91 I 91 SR 4 T (T 1S0€C0dS
Joded widy, SIONUO0I,] SULIoUISUH [BOIS0[0D)

L gy 91 I 91 0 E T T 81EYC0SS

T SR
SOJON | 101SowOg [JUowISSasSy| QUI[UQ [JUOWLIdAXF| 9109 | supar) | sinoy owreN 9sIn0) 9poD 9s1n0)
T | Mt | YA | M ¥ | MU | MGt | U | MW  Xede g iy} ot

(sypa1) 9) LE9 “(sInoy 96) [HZE 96 ELT) : (SureauISuy uoleARIXY pue SUI[[LI] [BOIUYI)03D)) [al LETRIMTS
3 (sos1no)) Juowdo[oad(] pazierodds) Ey ¥ M MRS ¢

163




Joded wiay, 00ud3I[[oIU] [RIOYIIIY PUB ULIOUISUI-09L)
L = 91 I 91 ' T : MY 61£¥C0SS
B4 ALY ST
Ioded wiag, oyenbyyieyg SuroouiSuyg
L — 91 ! 91 : ; 90£20dS
8% P RS
wexq Sunoourduy Surureloy pue A30[0uyo9], Joyouy
L [43 4 [43 ' £S0v20dS
o A R S R
1oded wiag, K3o[ouyo], $SI[YOUI], 03 UOTONPOIIU]
L — [43 [4 [43 ) LSTYTOSS
B QY TR
Ioded wiag, suone[n3ay pue uawadeuey 109f01d Suriesuiduyg
L — [43 (4 (43 ’ . ' ; 8ETYTOYUS
8% Wifpl i H M T
Joded wiay, juowoSeue|A 109[01d pue 108U JO SWIST DIAL]
L - [43 (4 [43 ) N Ny L00¥C0dd
8% RO i E H i 55 % [0 O Bk
1oded wiag, Suroourduy [ed130[09r) 10J ysiguyg Ajeroads
L - 91 I 91 ' ' ' ! N 150€20dS
8% LN G T W
Joded wiag, s1onuol,] Sureauluy [Bo130[09D
L ve I I ! ! ! 201 I
B ot ’ gz Ly SO
WL B A
SOJON | I9I1SoWRS [JUSISSasSY| Qul[uQ [uswLddxyg| oI1modT |syupar)| SInoy QWIBN] 9SIN0)) opo) 9sIno)
T | Wl | YA | P 37 | MG | Mt | Uh | MR WA E Y B
(snpa1D 9) L& 9 “(SMOH 96) [ 96 FF) (£30]00D Funoouduy) ol L/ WP EL T
[e101,
9 96 -
I
Ioded wiay, K3ojouyo9], Surrnjoe
L — 91 I 91 ) L1EYC0SS
8% N
1oded wiaj, K3ojouyoa], Suryeaiq Yooy
L - 91 I 91 ' 91¢¥C0SS
s ¥R
L 1oded wiaj, o1 | o1 wowdiby Sur[ug CLEbT0SS
s A GaE
SOJON | I9ISOWAS [JUSWISSasSY| QuI[uQ [udwLddXy| 2Imod] |sypar)| SInoy QWIBN] 9SIN0)) opo) 3sINo)
T | W | YA S | P 37 | MG | Meewift | U6 | MW a3 iy B

164



1odeg wiog, aonoe1{ pue A109y [, ATRIIA
! - [4 < ’ N L €00rTedd
- B4 H e
R E Y
S9I0N Ioisowag JUQWISSASS Y SIPaI) (Inoy)yoom dueN 9SIN0) 9p0o)) 3SIN0)H
T i | YA A (M7 ) Rl WA ) Eagt
(snpa1) v¢) Y& p¢ “(SMoy [ pue sYIMm 7p) [ 8T1+ & ¢ * (SuloouiSug uoneAeoXy pue SUI[JL( [BOIUYI)09D) [ol LA EY T BTS2
1 (90moeId 9sIN0)) FIEELEL ‘9
[eloL,
9 96 @
R
1oded wiag, A3ojouyd91090)
L - (43 [4 [43 9TEY0SS
8% Fo DAY
Joded wiaj, [0J3S [89130]09D)
L — [43 [4 [43 NN STEYC0SS
& i S o ML
, Joded wiaj, zc . - K30[090) TeIUSWIUOIIAUF TEHTOSS
8% T B ER
Joded wiaj, K3oouto9) 3uISuas 9J0Wal UIOPOIA
L — 91 91 (4 (43 . < €CErC0SS
Y% N EPRRQ
1oded wiog K30109n) unauIguy
L g5 % 0T Sl 104 Ul uone[nuils [eoLstwnN Jo [ejuswepund  ¢Zeyc0SS
Yo B W M T
. 10ded wiaj, - . zc I0JeMPUNOIL) JO SOTWRUA(] 6S0SZOYS
B 7 LN T
1oded wiay, wo)sAS uonewroju] [edrydeigoan
L - 91 I 91 ' SN 1TEYTOSS
P& YL BT
1oded wiog 198881 _mo_wo_oow 10J
L g5 91 I 91 |Sururemarq pue SULIO)UOIA JO POYISIN pue A109YT| 0ZEFTOSS
M SO B AU 226
W M T
SJON HBmoEom JUDWISSASSY | oul[u) [JuowLddxHg| 2309 | SHpAI)| SINOH JweN 950D 9po) 9810
| Ml | YA | e 37 | MR URE | Mot | % | MW  Fedt gk it ) gt

165



d 3 3 3 3
g HomM MEH o B T1 (s1soy L) udiso(q gu&sﬂ%@%ﬁﬂ%m%ﬁmﬁwh MMM% P
o I0 M Mmbo L . 20110RIJ UOT)ENPRID) EEMW &%MMH HMWMMW 0£EHT0Md
d 3 3 3
¢ 1o M Mo L c B < 201081 UOIONPOIJ QCMW MMMM HMW%%W 62EETONd
¢ HomM Mo L . B 7 0013081 J SSQUAIBMY wctowwmw &WM%M% Q7C7Z0Yd
— , B&W wiIay, ' B 1 u31sop 9s1n09 JurIddUISUS UOHBPUNO ] 11262044
8% AL EAEE TR
O1-6M 9 S&M M.Mo L o B 1 SOINIONI)S 9J2I0U0D MMMMMM MM\ MMWQEM o11£20%d
9I-6M S H&MMHQF Sl € avo wqcooﬁ_ww MmMMHMM% LTeET0dd
: B&M M.BH | B 1 Sunnsea|n wﬁmmmﬁmm 6<07Z14d
d Pt 3
%1 10 M M.Mo L b . uerpnoynoyyz ut omw,m MWW q w\mﬂﬂw ‘mn_wm@@@ H0Z10%d
BT EQMM&L I E! ORI wmﬁmmw‘%m 660¢C0dd
(4 MMM (4 fH 8y suadxg MMMMM LyOl61dd
3 MMM_ ! % vC AmvaoEMgmo WMMMHNM WMMM 9¥0T61dd
[4 MMM I Jze ¥C CVEEEMM@ wxwwmmﬁm Svol61dd
71 EMM@H z fae Te e | 0101814
SAION. JO)SOWIAS JUQWUSSISS Y SIPAI) (anoy)xjeam duieN 9SIN0)) 9p0)) 9SIN0)
¥ Mt | YA A e (il ) Ml W B ) Eaft

166



- Iodeq wuag, : B 1 Sunnsesy JurroouIuyg 6<07Z1d
B% - [<EE i
Joded wiay, ueIpNOYNOYZ Ul A3AING Pl [B9130[030)
(4 = 14 & v ' ' o LY0T10dd
" By i Fe ke M1
Jodeq gy, oyreprog ur AoAIng p[o1q 80130095
I = (4 & < C ' A e 70110dd
" 5 H e LY O
Jodeq wigg, 9013081 SULJIOM[BIDIN
(4 - I il ' ’ 6607C0dd
" B H ETE
wexq syuowiradxyg Anstwuoy)
4 4 Hem 8y Ly0161dd
s iz EHE
wexq (P)syowiradxy soIsAyd
I 1 dad
‘ s Hize ve (@ g !
wexyq (1)syuowradxy so1sAyd
(4 I H vC ) ) Svoreldd
¥ Hiz (1) BEE
Jodeq wiag, 2013081 [B100S [BOI[0d
I — 4 H TE ' : | 01018TUd
" B iz 6 Z A
Jodeq wiag, 9013081 pue AI0dY ], ATRI[IN
I = (4 & < ’ < . €0011edd
" 5 H G0 o
W7
S910N Ioisowag JUQWISSASS Y SIPaI) (Inoy)xyoom dueN 9SIn0) 9p0)) 3SIN0)H
B2 M | YLAR Y (M7 ) Bl W AT il )
(s1pa1) €) & p€ “(SIMOY 8T Pue SY9M ) [z 8TI+ [ Ty * (£30]09D Surooutsug) [af L Mg Ey T
[e10L
L ve | ik 8TI+ [ T .
%
Jodeq wigg, 3ur1oouIduy uoneABOXH pue Sul[[LI JO usIsag
91-6M 9 = I & < ' ' ' P i ceeecodd
B M PR T BT
Iodeq wuag, uSISOp [BOIURYOAW JO USISOP 9SIN0D JIseq
91-6M\ S —_ I & C ' ’ X . [eeecodd
B H AR T
MR T
S9I0N Joisowag JUQWISSASS Y SHIpaI) (anoy)xyoom dweN 9SIn0) 9p0)) 3SIN0)H
B2 Mzl | VLA e (Je ) Mgl W AT il ) EH

167



2q [[eys 9o10e1d Je[NOLIINOLIIXD JOJ S)IPAI0 oy} JO UONIUT00aI dY ], U0 OS PUB A01OIJ JOQRT ‘SOIIANOY [elnouaidonuyg pue oAlBAOUU] ‘SAIIAIOY S11odg

"90J O SITBJY JIWpeIY Jo suorje[ngar ay) 03 Surpioooe pajuowajduur

pue [exmyn) ‘vonnadwo)) aurdiosiq ‘weiSord Apnis-yIop\ ‘90IAI0G JOJUN[OA ‘90130BIJ [BIDOS ‘UOTIBONPH QWY 9pnjoul 9onoeld Jenormoenxy

LYWW SC B S T 2 A VILE S SR 56 M EUNG ARG M2 A O~ SETERG AT oM E s e (2 R R

(s1pa1) 9) L& 9 :(donoeid renoLundeNXy) EMISLEL ‘L

80,
i ve |fid 8T+ B T P
T
Iodeq wuag, uo1e31)SAAU] [BI130[090) 3uL1dduIduo Jo u3Isog
91-6M 9 - I E o ' ! e Peeecodd
B M B T
Ioded wuag, [01u0)) paezeH 2130[095) JO u3ISo(
91-6M S - I & < . N £eeec0dd
B4 H B 60
W T T
Jodeq wigg, (s1s9y 1) uSrsog uonenpelir) uLAUI3UH [BII30[090)
°d o I I I I ! o0l Nd
i B . i xa miraar im0
Jodeq wuag, oonoel{ uonenpein) Julesuiduy [eo130[090)
8 = Cnd ' ' ’ . . 0ceycodd
B H AR
1odeq wiag, 90130814 UONONPOI{ 3uleduIuy [BJ130[090)
€ - S Y ' ' ’ . N 6CECT0dd
A ey B e G T M
Iodeq wuag, 9013081 SSQUaIeMY SULIdUISUY [BO130[090)
(4 = (4 G ’ ' A P, 8CETC0Ud
“ B H MY W
- , Joded way, : B 1 u3ISop 9SIn09 3ULIAUISUS UOHBPUNO | 1/26704d
B " A EHE T T
Iodeq wiag, ] g SQIMIONAS JJIIOUOD PAIOFUIAY JO UFISo(T
orom ’ B °0 ! P | ° 0N
odeq wia], ] g av) Suudauiduy Jo Sururer],
91-6M S gy ST € 6 Qv T LTeeeodd
S9JON. JO)SoUWIdS JUSWUSSISS Y SHpPaI) (anoy)xjeam duieN 9SIN0)) 9po)) 30D
5 Mt | YA Y (Jote ) Mgl W A ) Eaft

168



