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REAS
FOR IMPROVEMENT

ON

R

THEME WAS SELECTED BY REVIEWING THE SECTION'S PRODUCTS,

THE CUSTOMER'S VALID REQUIREMENTS, AND DEPARTMENTAL INDICATORS.

STRUCTURAL PRODUCTS

VALID REGUIREMENTS

ENGINEERING CALCULATIONS
CML & STRUCTURAL DESIGNS
DESIGN DRAWINGS

TECHNICAL SPECIFICATIONS

REPORTS & RECOMMENDATIONS

ERROR FREE
COST EFFECTIVE DESIGNS
PRACTICAL DESIGNS

SoueLEE Bnguect |
ON TIME COMPLETION

/ CUSTOMER SURVEY
INDICATED THIS AREA
NEEDED iMPROVEMENTI
HOW IS IT TRACKED 7
30
IGE ~ WORK REQUEST SYSTEM
ALL ‘PROJECTS AND- ASSIGNMENTS
| IN GENERAL ENGINEERING ARE

GENERATED WITH A WORK REQUEST.

A WORK REQUEST NUMBER i8S
USED TO TRACK JOB PROGRESS.

ON-TIME PERFORMANCE ON WORK
REQUESTS IS A DEPARTMENT INDICATOR.

HOW IS THE DEPARTMENT'S
ON=TIME PERFORMANCE?

GENERAL ENGINEERING INO
X WORK REQUESTS COMPLETED

ICATOR
LATE

UPPER ACTIO
UMIT - 15

P ACTUAL = 1.

TARGET P = 1C

T

DEPARMENT'S PERFORMANCE IS EXCEEDING
SET TARGET AND UPPER LIMIT.

HOW DOES STRUCTURAL SECTION COMPARE ?

e

||||||

1987
(P IS AVERAGE X LATE)

3/88
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—REASON
1 FOR IMPROVEMENT

STHUCTURAL SECTION INDICATUR L 1
ZWORK REQUESTS COMPLETEDLAE

- v

PERCENT LATE

{F=25%

TARGET F = 10 %

= Paﬂmf

UCL-Fi-SJﬁ_-P)/n _ _
" USED FOR o WITHIN & 25% OF 7 °
“F = AVERAGE X LATE -

ALTHOUGH THE SYSTEM IS WITHIN STATISTICAL CONTROL UMiTS e P

- THE STRUCTURAL SECTION.IS EXCEEDING BOTH THE DEPARTMENTS_ o

_ TARGET P (10%) AND UPPER CONTROL L!MIT (157) FOR o
WORK REQUESTS COMPLETED

THEHE. FIEEIJCE PERCENT W STFIJCTWL NORK REGJESTS
L COIFLET LATE HHILE MAINTAINING QUALITY.

0.4YR. 8/871 9/87 | 10/87 | 11 /37 12/37 1/88 :F:/u “3/88 4/aa| 5/53 a/aa l?/aa
A N A T

- | Jr i - ..--1.; L____; I
| A , _ffﬁiizij;;‘__jl;m_J:_j~
. SCHEDULE( =:| 'P'RN,ECTED —— ACTUAL) . :
L i o ‘DATE__3/7/88
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THE STRUCTURAL CONTROL CHART INDICATED THAT WE ARE RUNNING
25X LATE ON THE AVERAGE,

CONTINGENCY TABLES WERE USED FOR STRATIFYING DATA TO DETERMINE IF THERE
WAS ANY PARTICULAR AREA THAT WAS CAUSING THE HIGH X OF LATE WORK REQUESTS.

TEST IF X LATE FOR ALL WORK TASKS IS THE SAME(Q = 0.08)

. -
ACTUAL _DATA -

WORK_TASK DESIGN ANALYSIS | INSPECTION | OTHER | TOTAL -
ON TINE 100 | 128 23 43 293 |

| LATE 43 37 8 8 94
TOTAL l 143 162 29 53 | 387 7

EXPECTED VALUE AT 23 X IATE

ON TIME 108.3 122.7 22.0 40.1 293 L
LATE 34.7 38.3 7.0 12.9 94
TOTAL | 143 182 23 53 387

Hot  NO RELATIONSHIP BETWEEN X LATE & WORK TASK.
Hy: THERE IS A RELATIONSHIP BETWEEN X LATE & WORK TASK.

SINCE Xo 2 < x%43,0.08), 5.4 < 7.8

DO NOT REJECT Ho ~ THERE IS NO RELATIONSHIP EE!'WEEN
X LATE AND WORK TASK,

DO NOT REJECT Mo — THERE IS NO RELATIONSHIP BETWEEN

X LATE AND QR SIZE/ COMPLEXTY (ESTIMATED HOURS).

DO NOT REJECT He — THERE IS NO RELATIONSHIP BETWEEN
X LATE AND WORK TYPE (STRUCTURES,FOUNDATIONS, ETC.).

DO NOT REJECT Ho — .THERE IS NO RE.ATIONSHIIP BETWEEN
X LATE AND_CUSTOMER,

DO NOT REJECT Ho — THERE IS NO RELATIONSHIP BETWEEN
X LATE AND OB TYPE (EXPANSION, IMPROVEMENT).

TA | ™
CONCLUSION: E:YS a %RATTHED BY THE

LATE ON EVERYTHING.

ALL WORK Tasx. AND WORK

BUT ARE THERE ANY DIFFERENCES| WHEN THE

WAS STRATIFIED BY WORK TASK AND | WORK
TYPE WITH MINIMAL DIFFERENCES FOUND
IN THE AVERAGE NUMBER OEW%A‘ES LATE.

WE ARE AVERAGING 28 X E> ON THE N DAYS I-ATE

AVERAGED ABOUT 1.5 MONTHS LATE.

NUMBER OF

1y
we ar

/7/88
53%/ :



2 | CURRENT SITUATION [~

SINCE THERE ARE. NOH%DFFELREIE"NSCE% I?Oé Sng?ATEE JOBS
EN DATA IS STRATI
wEERE ARE THE LARGEST NUMEER oF LATE JOBS OCCURRING?

" 'SCHEDULED DURATION IS THE NUMER.OF CALENDER DAYS = . - ; -

" BETWEEN THE DATE RECEWVED AND THE DATE DUE.

 SCHEDULED DURATION SHOWED THE, LARGEST vOLUMES WHEN STRATIFYING
THE DATA BOTH BY TOTAL JOBS AND LATE J o

d
0

| JOTAL WORK REQUESTS-~. = .. . .07 .° % WORK REQUESTS -
. BY SCHEDULED numnon s G ¥ BY SCHEDULED DURATION o

N-387 Sl y : Jug i85 N - 9‘ 5w R
1/3:5"‘_7/37 B S 1/55_ 1/87 . gy '5’ —~$100%

T 7

# OF WORK REQUESTS

0%

1 AND 2 MONTH:
DURATION WORK
ACCOUNT FOR 78% _
- OF -LATE JOBS

DURATION WORK
ACCOUNT FOR 76%
OF TOTAL JOBS - =

_LEI“S USE_SHORT. (1 AND 2 uonm) DURATION
- | WORK REQUESTS FOR ANALYSIS. |
" | SHORT DURATION X LATE .~ . -

o '(73 LATE/ 294 rom.)x 1ooz- 28%

m&n STATWT 25‘ G’ 1 m 2 mu MTIN NORK newssrs AFE
COMPLETED LATE ﬂ'llﬂ‘l EXCEEDS THE DEPARTMENT TARGET OF 10X. :

TARGET: REDUCE THE AVERAGE PERCENT OF SHORT DURATION WORK ﬁEQUESTS
COMPLETED LATE FROM 25% TO 10%.




3 ANALYSIS

STRUCTURAL SECTION ON—-TIME PERFORMANCE 1S WITHIN STATISTICAL CONTROL

LIMITS WHICH POINTS TO A POSSIBLE PROCESS PROBLEM.
A FLOW CHART WAS DEVELOPED TO AID IN ANALYZING THE PROCESS.

WORK REQUEST PROCESS FLOW CHART

CUSTOMER SUPERVISOR ENGINEER
, o, INGICATORS
/’E 1.PENDING JoBs
. | wORK REQUEST 2T e
| LOGGED IN, WORK REQUEST H MONTHL
JOB REQUIREMENTS ENGINEERED 131
ORIGINATE ' REVIEWED
| WORK REQUEST
| ESTABUSH e
[ COMPLETION DATE . |
" NQ NEGOTIATE NEW
COMPLETION N0y COMPLETION DATE ;
0K I |
YES Y& NEGOTATE :
WORK REQUEST l B aNELETR
ASSIGNED TO
ENGINEER,

LtiOUHS ESTIMATED

E:mr-:cr (_l

e _4.1___.,\_:1-_' e

CORRECTIONY = ]
|
CUSTOMER N HOICATOR :
RECENVES N C& suE
COMPLETED PROJECT
WORK REQUEST LOGRED OUT

s

REWORK :
chumm - e

N

oo

S

THECAUSE AND EFFECT DIAGRAM WAS GENERATED BY arwusroLumc

POTENTIAL PROBLEM AREAS FOR EACH ACTMTY IN THE

CUSTOMER, SUPERVISOR, AND ENGINEER PROCESS PHASE, |

. g Q!TE 1 /.1 3/88
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Wi 3] ANALYSIS

@  INVESTIGATE IF ACTUAL HOURS > Esun'r HOURS 1S CA*JSIM!
MORK REGUESTS TO BE COMPLETED LATE

— s — ....._.._....

LET'S SEE IF THERE IS A DIRECT CORRELATION BETWEEN |
_#DAYS LATE AND # HOURS UNDER ESTIMATED?

l : . s ; j
SHOAT DURATION WORK REQUESTS 1

i & (8/887/87) DATA SHOWS NO DIRECT CORRELATION. |
100 - |

“' ’ﬂ-""“’{"‘l& mmm HOWEVER, IF ESTIMATES ARE CONSISTENTLY |

N = 108 LOW, SCHEDULED WORK WILL BE AFFECTED. |

R = .27 |
. LET'S INVESTIGATE IF SHORT DURATION {

$LaTE WORK REQUESTS ARE TAKING| SIGNIFICANTLY |
LONGER THAN ESTIMATED a

Y

lm—o'r
SCHEDULE

sl

e ——— 1 T T T - T -
-0 -0 1o 3 ’
(ACTUAL--ESTIMATED) HOURS

——

p— - e pp— e 8 . S . ——
o 1 s e d———— —— — -

["AT 5% LEVEL OF SIGNIFICANGE TEST IF ACTUAL SHORT DURATION NORK REGUESTS 3

(6/86—7/87)

1
HOURS ARE GREATER THAN ESTIMATED HOURS. (ACTUAL MINUS ESTIMATED) HOURS i
RUN TEST OF POPULATION MEAN FOR

}'  PAIRED SAMPLES: i _
; 0 d Ea.u HOURS t
d = ACTUAL HOURS - ESTIMATED HOURS s0 : ;g::g“mﬂwwmk
4
! He:§ = 0; ACTUAL HOURS = ESTIMATED HOURS z P
HA:§ > 0; ACTUAL HOURS > ESTIMATED HOURS i ’»crun. > ESTMATE |
SINCE to < t(107,.10) (ONE SIDED TEST) = 1
P 0.61< 1.66 15_57._1_1 14 1 .'
| . DO NOT REJECT Ho THAT ESTIMATED HOURS T40=30-30-100 10 25 30 45 50 60 70 86
f ARE EQUAL TO ACTUAL HOURS 40=30-20-10 0 10 20 30 T 0 &0 E
| . : i

I S

[ SINCE ACTUAL HOURS ARE NOT SIGNIFICANTLY GREATER THAN
CONCLUSION: | ESTIMATED HOURS, WE CONCLUDED THAT THIS FACTOR !S NOT
| CONTRIBUTING SIGNIFICANTLY TO THE HIGH % OF JOBS COMPLETED

f | LATE. L .
.'\___// . DA.




3| .. ANALYSIS
® 00 SPECIFIC NORK TASKS REGUIRE o o
TEST IF 'THERE IS A RELATIONSHIP B x L.m-: D. woax TASKS
FOR saommgumnou 'WORK REQUE g 'E?E_ Af'
i ) ACTUAL DATA_
L WORK SIGN Y _ ANALYSIS msngc_:ngi omgn TOTAL
{{oNTME {| 58 - 120 T e | 13 | 208
_DESIGN TASKS LATE LATE 28 5 1.3 .| .78 .4
“TOTAL LATE TDTAI. _______q._'__._.l__“ 21 i 18 251 el B
el A I8 R LATE | EXPECTED VALUE AT 25 % LATE . :
37 ON TIME . 100.6 | 155 1.8 | 208 _
-;3—-% 317 | LATE 384 | 55 42 (73 |
e ] ToTA Ny 88 148 21 18 281
o Ho: NO RELATIONSHPEENEB! % LATE & WORK TASK
® ON SHORT DURANIOI Work BeahE & oRK
Hys - THERE!SARELAHONSHIPBENEEN!LATE&WORKTASK
L ON: saom' ‘DURATION 'WORK REQUESTS, i
SINCE %0=>. ¥3(3,0.08), 12.2> 7.8 =f -
REJECT Ha IN FAVOR OF HA THAT THERE IS A RELATIONSHIP aem-:m
% LATE AND WORK TASK ON SHORT. DURATION ‘WORK nsaussrs.

N+ NATURE OF DESIGN WORK TASK IS SUCH THAT IT CANNOT
CONCLUSION: NORMALLY BE DONE AS A SHORT. DURAT[ON PROJECT &

7 ] THIS 1S A ROOT CAUSE OF THE PROBLEM AND DESIGN -
| PROJECTS ACCOUNT FOR 51% OF THE LATE SHORT
DURATION WORK REQUESTS. e A

‘® s SCHEDULING UNREALISTIC? R

- INVESTIGATE SCHEDULING METHODOLOGY PR B D
CURRENT WORK REQUEST SCHEDULING IS BASED UPON THE FOLLOWING: fta 0N
1. COMPLETION DATES ARE AGREED UPON BASED, ON THE SIZE AND PRI A
* - URGENCY OF THE JOB, AND THE SECTIONS BACKLOG. N
2. WORK REQUESTS ARE ASSIGNED BY THE SUPERVISOR AFTER A REVIEW |
- OF -AN-ENGINEERS EXISTING WORK LOAD'AND PRIORITIES.
3. ENGINEERS WORK LOAD AND PRIORITIES ARE DISCUSSED WITH THE
SUPERVISOR MONTHLY OR MORE FREQUENTLY IF NECESSARY |

HAS THIS SCI‘EIII.INE HETH@ BEEN HG!(ING? ®

2 1 BY .. DL AN




- 3| ANALYSIS

COMPARE SCHEDULED TIME TO ACTUN.. TIME TO DETERMINE
IF THERE IS A SIGNIFICANT DIFFERENCE.

SCHEDULED J % ACTUAL

AVERAGE TIME NI
&COMFW WORK ON SCHEDULE HOW WAS TIME ACTUALLY SPENT 7

MISC.,REWORK,

_ & NONPRODUCTION

47 %
A\ WORK 3.1% REWORK
Ml
9% NONPRODUCTION
: ACTUAL [HOURS
SCHEDULED HOURS: ] _ON SCHEDULED WORK
Yo = 180.8 HOURS -  ® Xa = 132.8 HOURS
Ss = 32.3 HOURS Sa = 23.4 HOURS
n =12 n = Sti)
|
[ st oF Two ro ' i
TEST OF TWO POPULATION’ MEANS INDICATED REVIEW OF AREAS CLASSIFIED AS WISC.,
THAT THERE WAS A SIGNIFICANT DIFFERENCE AND NONPRODUCTION AND DISCUSSIONS WITH
BETWEEN SCHEDULING ASSUMPTIONS OTHER DEPARTMENTS INDICATE THAT 79% '
AND ACTUAL PERFORMANCE. AVAILABILTY FOR SCHEDULED WORK ‘
. -.\ IS REASONABLE.
| IS ACTUAL TIME SPENT ON MISC., } THEREFORE, WE CONCLUDE THAT THE
| AND NONPRODUCTION EXCESSIVE? m ENGINEERS ARE BEING OVERSCHEDULED.
i
’ TEST OF POPULATION  TEST OF POPULATION MEAN ' ‘ J
; CE_ a = 0.08 :
H G -‘ - -
| e 62.;&02 :1 :“ ’ ’I: a WHAT WAS THE IMPACT OF THE OIFFERENCE |
i HA: i a>8 a BETWEEN SCHEDU TUAL HOURS .
~ | po NOT RgJE{:T Ho REJECT Ho IN FAVOR OF HA EACH “ONTH?ED LELAND AC
110 HOURS/MONTH ‘

0;_

CONCLUSION: I_UNREAUSTTC SCHEDULING IS A ROOT CAUSE AND RESULIS IN
é I OVERSCHEDULING THE SECTION BY 110 HOURS/MONTH.
M '
10 DATE__ 3/B/88
gy_._.. 5. JANOL




PROBLEM STATEMENT: 25% OF { AND 2 MONTH DURATION WORK REGUESTS ARE

COMPLETED LATE WHICH EXCEEDS THE DEPARTMENT TARGET OF 10 3.

ROOT CAUSE EVALUATION SUMMARY

ROOT CAUSE .,

IMPACT

(A) ACTUAL HOURS> Esnmrzn HOURS

O HOURS/MONTH

/@ 'COMPLEX WORK TASKS REQUIRE
_ _LONGER 'DURATIONS

)

DESIGN TASKS ACCOUNT

FOR S1% OF LATE

SHORT DURATION PROJECTS

) UNREAus'nc SCHEDULING -

AND REWORK NOT CONSIDERED

RESOURCES, NONPRODUCTION, MISC.

~

]

110 HOURS/MONTH'

(g MOST szsnzmmr o
ROOT CAUSES

1

DATE_

| 3/8/88
B, JAINDL
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COUNTERMEASURES

COUNTERMEASURES

BARRIERS

AIDS

RESOURCE SCHEDULING
WITH TIME ALLOTTED FOR
REWORK, MISC, AND
NONPROOUCTION

P — e+ n o ——— e — e —

HORE CARE IN SCHEDUUNG

e . — vy 1

SCHEDULE DOES ‘NOT MEET

TIME CONSUMING
_FOR SUPERVISOR
ENGINEERS RESPOND T0

CUSTOMER PRESSURE IN
SETTING PRIORITIES

SUPERV!SOR UNAWARE
OF CUSTOMER IDENTIF!ED
REWORK :

SUPERVISOR LOSES TRACK OF

ACTUAL VS, SCHEDULED
WHEN REPORTING ON A
MONTHLY BASIS

o e o e e e ——

MORE EFFECTIVE USE
CF SUPER\HSDR T'IIJE

SCHEDULE TO BE VISIBLE TO
BOTH SUPERVISOR AND ENGINEERS
AND SHOW BOTH SCHEDULED

AND ACTUAL

srm e e v — e

AL.L REWORK TC BE
LOGGED THRUUGH SUPERVISOR

SCHEDULE TO BE POSTED
WITH ENGINEERS’ ACTUAL
HOURS ON A WEEKLY BASIS

i e i ¢ ———

ALLOWS CUSTOMER TO

DESIGN TASKS CUSTOMERS' REQUIREMENTS | CONSIDER ALTERNATIVE
. | PATHS IF WE ARE REALISTIC
N COMMITTING TO DUE DATES
ACTION PLAN o | s
NO. TASK/PROJECT DUE 0AT ASSIGNEQ __STATUS |
A. DEVELCP RESOURCE 1/15/&5 0B /BJ COMPLETED
e sye s LS, (.48 TR I 1.1
B. IMPLEMENT 1/1/88 o ~ [IMPLENTATION
RESOURCE SCHEDULING P PN 2007
P o it B RN, R o - e
] Rmse_?gclcf_sffﬁo_‘f‘_'?”‘*ft__ e ) S0/ | B | laiveem
COMFLEI'ED
. DOELOP NOICATORS s |2/ | Pe/es | MR
4 | EVALUATE CONSULTANTS 6/1/88 08
n.a.

13-

3 JAINDL



5| RESULTS

STRUCTURAL SECTION INDICATOR
% WORK REQUESTS COMPLETED LATE
80
] COUNTERMEASURE
80 - E IMPLEMENTATION |
70 : :
€0 1 I
" 50 -+
; v : P ACTUAL
IR VWY W T AR VA N I 28%
10 - {{ TARGETP 10 %
o LI LI LELEL * |
1988 ActuaL Fa1s
= F Smce
ames P BAR , L TRPLERINTATD
ucLwP+3 VE{1-F)/n , '
LW R USED FOR n WITHIN & 25% OF R
P = AVERAGE X LATE .
RESULTS SINCE IMPLEMENTATION SHOW SATISFACTORY RESULTS WiTH THE
TARGET BEING MET. CONTINUAL TRACKING OF THE INDICATOR WILL ALLOW
US TO DETERMINE THE LONG RANGE SUCCESS OF THE COUNTERMEASURES.
; DATE 3/18/88
- | [12 ] e




G | STANDARDIZATION 5

WORK REQUEST PROCESS FLGW WAS MOD!FIED TO INCLUDE RESOURCE
SCHEDULING AND REWORK SCHEDULING. ;

WORK REQUEST PROCESS FLOW CHART

SUPERVISOR

S S—

TO BETTER MONITOR PERFORMANCE THE FOLLOWING DATA WILL BE TRACKED
IN ADDITION TO PRIMARY INDICATOR ON %X LATE:

OATA . FREQUENCY L HE?NIF-ITY
% NON PRODUCTION HOURS ! MONTHLY l SUPERVISOR
ACTUAL HOURS VS. ESTIMATED  SEMI ~~ANNUALLY nooow f
# DAYS EARLY/LATE QUARTERLY t = .
DESIGN TASK DURATION SEMI—=ANNUALLY oo i
3/14/88

BY.




_. . 7 | FUTURE PLANS
M

REMAINING PROBLEMS

1. SINCE COUNTERMEASURES COVERED NOT ONLY SHORT DURATION WORK
REQUESTS BUT ALSO LONG DURATION, SCHEDUUNG PROBLEMS WITH ALl
WORK REQUESTS WERE ADDRESSED.

3. INVESTIGATE LONG DURATION WORK REQUESTS TO DETERMINE IF

e - " THERE ARE OTHER ROOT CAUSES BESIDES SCHEDULING CAUSING THE HIGH
% OF WORK REQUESTS COMPLETED LATE.

3. INVESTIGATE SETTING UP MORE INTERMEDIATE MILESTONES
ON DESIGN TASKS TO AID IN TRACKING STATUS,

POCA TO LESSONS LEARNED -

1. WHERE LARGE AMOUNTS OF DATA ARE AVAILABLE, AND MUCH SORTING

AND DATA MANIPULATION IS REQUIRED DATA BASIS SHOULD BE
COMPUTERIZED.

2. THE TECHNIQUES USED IN APP_UCATIO_N EXPERT COURSE ARE
EXTREMELY HELPFUL IN ANALYZING DATA.

S




